












heb0 ceove ceesnve ceeueJeerÙe peer
mebmLeehekeâ - keâeMeer efnvot efJeMJeefJeÅeeueÙe

DeeefJeYee&Je : efJe.meb. 1918 heew<eke=â<Ce 8 (25.12.1861)
eflejesYeeJe : efJe.meb. 2003 ceeie&Meer<e&ke=â<Ce (12.11.1946)

ve lJenb keâeceÙes jepÙeb ve mJeieË veeÓhegveYe&Jeced ~
keâeceÙes og:Kelehleeveeb ØeeefCeveeceee|leveeMeveced ~~



       kegâue-ieerle
ceOegj  ceveesnj  DeleerJe  megvoj,  
Ùen  meJe&efJeÅee  keâer  jepeOeeveer ~

Ùen leerve ueeskeâeW mes vÙeejer keâeMeer ~
meg%eeve  Oece&  Deewj   melÙejeMeer ~~
yemeer nw ieÁe kesâ jcÙe  leš hej, 
Ùen  meJe&efJeÅee  keâer  jepeOeeveer ~ ceOegj.~~

veÙes veneR   nQ  Ùes   FËš  helLej ~
nw efJeMJekeâcee&  keâe keâeÙe& megvoj ~~
jÛes nQ  efJeÅee  kesâ YeJÙe  ceefvoj, 
Ùen  meJe&me=ef<š  keâer  jepeOeeveer ~ ceOegj.~~

ÙeneB keâer  nw  Ùen  heefJe$e  efMe#ee ~
efkeâ melÙe henues efHeâj Deelce-j#ee ~~
efyekesâ  nefjMÛevõ  Les  ÙeneR   hej, 
Ùen   melÙeefMe#ee   keâer  jepeOeeveer ~ ceOegj.~~

Jen Jeso F&MJej  keâer melÙeyeeveer ~
yeveW  efpevnW  heÌ{ kesâ  yeÇÿe%eeveer ~~
Les JÙeeme peer ves  jÛes  ÙeneR  hej, 
Ùen  yeÇÿe-efJeÅee keâer  jepeOeeveer ~ ceOegj.~~

Jen  cegefòeâheo  keâes  efoueeves Jeeues ~
megOece&  heLe  hej   Ûeueeves  Jeeues ~~
ÙeneR   Heâues-Hetâues  yegæ  Mebkeâj, 
Ùen jepe-$e+ef<eÙeeW  keâer  jepeOeeveer ~ ceOegj.~~

megjcÙe  OeejeSB   Je®Cee  Demmeer ~
veneS  efpeveceW   keâyeerj   leguemeer ~~
Yeuee nes keâefJelee keâe keäÙeeW ve Deekeâj, 
Ùen  JeeieefJeÅee   keâer   jepeOeeveer ~ ceOegj.~~

efJeefJeOe  keâuee DeLe&Meem$e ieeÙeve ~
ieefCele Keefvepe  Deew<eefOe jmeeÙeve ~~
ØeleerefÛe-ØeeÛeer  keâe  cesue  megvoj, 
Ùen  efJeMJeefJeÅee  keâer  jepeOeeveer ~ ceOegj.~~

Ùen  ceeueJeer  keâer   nw  osMeYeefòeâ ~
Ùen Gvekeâe meenme Ùen Gvekeâer Meefòeâ ~~
Øekeâš  ngF&   nw   veJeerve   neskeâj,  
Ùen   keâce&JeerjeW   keâer  jepeOeeveer ~

ceOegj   ceveesnj  DeleerJe   megvoj, 
Ùen   meJe&efJeÅee   keâer  jepeOeeveer ~~

([e@. Meeefvle mJe¤he Yešveeiej Éeje jefÛele)
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mevosMe

cegPes Ùen peevekeâj KegMeer ngF& nw efkeâ keâeMeer efnvot efJeMJeefJeÅeeueÙe (yeer.SÛe.Ùet.) Éeje meved 1958 mes 
efvejblej ØekeâeefMele nes jner heef$ekeâe ‘‘Øe%ee peve&ue’’ keâe Deeieeceer efJe%eeve SJeb ØeewÅeesefiekeâer efJeMes<eebkeâ MeerIeÇ ner 
ØekeâeefMele nesves pee jne nw~ Fme efJeefMe° Debkeâ ceW efJe%eeve SJeb ØeewÅeesefiekeâer mes mebyebefOele keâF& mlejerÙe uesKe SJeb 
MeesOe Øehe$e ÚheWies efpevemes efJeÅeee|LeÙeeW kesâ meeLe-meeLe meYeer hee"keâieCe ueeYeeefvJele neWies~ efJe%eeve keâer efMe#ee 
SJeb ‘Jew%eeefvekeâ meesÛe’ efkeâmeer Yeer meceepe DeLeJee osMe keâer Øeieefle keâe DeeOeej-mlecYe nesles nQ~ cenecevee hebef[le 
ceove ceesnve ceeueJeerÙe peer keâe mJehve Lee efkeâ nceejs osMe keâer ÙegJee heerÌ{er kesâ heeme GÛÛe lekeâveerkeâer efMe#ee, 
efJe%eeve Deewj ØeewÅeesefiekeâer mebyebOeer peevekeâejer nes leLee Jes efJe%eeve keâer efMe#ee ceW efJeMeejo neW~ cegPes n<e& nw efkeâ 
Gvekeâer Ùen FÛÚe JeemleefJekeâlee ceW heefjCele nes ieF& nw~ Gvekesâ jeshes ieS heewOes ves Deepe Je=#e keâe Deekeâej «enCe 
keâj efueÙee nw~ 

ceQ DeeMee keâjleer ntb efkeâ Fme efJeMes<eebkeâ kesâ ØekeâeMeve mes oes efnle meOeWies~ Skeâ lees uesKekeâieCe keâes 
ØesjCee efceuesieer efkeâ Jes Deewj MeesOe Øehe$e ØekeâeefMele keâjW, otmejs Fmekesâ ceeOÙece mes Ùen %eeve veS efJeÅeeefLe&ÙeeW 
lekeâ hengbÛesiee~ ceQ ‘Øe%ee peve&ue’ kesâ meHeâue ØekeâeMeve keâer keâecevee keâjleer ntB~

veJeJe<e& keâer cebieuekeâeceveeDeeW meefnle, 

(megefce$ee cenepeve)

Fvoewj, efo. 06 peveJejer 2015



mevosMe

cegPes Ùen peevekeâj DelÙeble n<e& keâe DevegYeJe nes jne nw efkeâ efJeMJeefJeßegle keâeMeer efnvot efJeMJeefJeÅeeueÙe 
keâer Øeefmeæ MeesOe-heef$ekeâe ‘‘Øe%ee’’ kesâ ‘‘efJe%eeve SJeb ØeewÅeesefiekeâer efJeMes<eebkeâ’’ (Debkeâ-60, Yeeie-2, Je<e& 
2014-15) keâe ØekeâeMeve efkeâÙee pee jne nw~ Ùen heef$ekeâe meved 1958 F&0 mes ueskeâj Deepe lekeâ cenecevee 
kesâ efJeÛeejeW SJeb DeeoMeeX leLee keâeMeer efnvot efJeMJeefJeÅeeueÙe keâer Jewog<Ùe hejcheje keâe meHeâue efveJe&nve keâjleer Ûeueer 
Dee jner nw~ Fme efJeMJeefJeÅeeueÙe ceW Úe$e SJeb Úe$eeDeeW kesâ ceeveefmekeâ efJekeâeme SJeb yeewefækeâ #ecelee keâer Je=efæ kesâ 
meeLe ner GveceW Gòece mebmkeâejeW SJeb GppJeue Ûeefj$e-yeue kesâ efJekeâeme hej Yeer OÙeeve efoÙee peelee nw~ ‘Øe%ee’ 
peve&ue ves meceÙe-meceÙe hej Jele&ceeve heefjJesMe keâer pJeuevle mecemÙeeDeeW SJeb Ùegieerve ÛesleveeDeeW mes mecyeefvOele 
Deveskeâ efJeMes<eebkeâ ØekeâeefMele efkeâÙes nQ~ Fmeer ›eâce ceW Jew%eeefvekeâ SJeb ØeewÅeesefiekeâer keâer efJeefJeOe MeeKeeDeeW mes 
mecyeefvOele Deveskeâ MeesOe Øehe$e SJeb uesKe Øemlegle Debkeâ ceW ØekeâeefMele efkeâÙes ieÙes nQ~ Fme Debkeâ ceW Devlejje°^erÙe 
SJeb je°^erÙe KÙeeefle Øeehle Jew%eeefvekeâeW SJeb efÛevlekeâeW kesâ Deveskeâ uesKe mebkeâefuele nQ, efpevekesâ Éeje efJe%eeve SJeb 
ØeewÅeesefiekeâer kesâ efJeefYeVe #es$eeW keâer efJeefMe° GheueefyOeÙeeW keâe %eeve hee"keâ Jeie& keâes nes mekesâiee~

ceQ DeeMee keâjlee ntB efkeâ Ùen efJeefMe° Debkeâ efJe%eeve SJeb ØeewÅeesefiekeâer kesâ #es$e kesâ efpe%eemegDeeW SJeb meYeer 
Øeyegæ hee"keâeW keâer %eeve-efpe%eemeeDeeW keâes mebleg° keâjsiee~ ‘Øe%ee’ peve&ue kesâ efJe%eeve SJeb ØeewÅeesefiekeâer efJeMes<eebkeâ kesâ 
meHeâue SJeb mlejerÙe ØekeâeMeve nsleg ceQ Fmekesâ mecheeokeâ Øees. ßeerefveJeeme heeC[sÙe SJeb Gvekesâ mecemle menÙeesefieÙeeW 
keâes nee|okeâ yeOeeF& oslee ntB Deewj meeLe ner heef$ekeâe keâer Deheej meHeâuelee keâer keâecevee keâjlee ntB~

(efiejerMe Ûevõ ef$ehee"er)

ceeÛe& 05, 2015
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Øees. efiejerMe Ûevõ ef$ehee"er



ØeeÛeer-ØeleerefÛe kesâ megvoj cesue mes yeveer DeleerJe megvoj Fme meJe&efJeÅee keâer jepeOeeveer ceW hetjye Deewj heefMÛece keâer meYeer efJeÅeeDeeW SJeb ØeeÛeerve leLee 
DeJee&Ûeerve %eeve keâer efJeefJeOe MeeKeeDeeW kesâ DeOÙeÙeve, DeOÙeeheve SJeb DevegmebOeeve keâer JÙeJemLee nw~ Fme ceneve efJeMJeefJeÅeeueÙe kesâ mebmLeehekeâ je°^jlve hetpÙe 
cenecevee heb. ceove ceesnve ceeueJeerÙe peer keâer otjÂef° SJeb Gvekeâer Goeòe keâuhevee keâe cetle&ceeve mJe¤he Ùen keâeMeer efnvot efJeMJeefJeÅeeueÙe nw~ Ùener keâejCe nw 
efkeâ cenecevee ves DeejcYe mes ner meebmke=âeflekeâ SJeb ceeveefJekeâer efJe<eÙeeW kesâ meeLe-meeLe DeeOegefvekeâ efJe%eeve SJeb DeÅeleve lekeâveerkeâeW kesâ DeOÙeÙeve/DeOÙeeheve keâer 
JÙeJemLee keâer Leer~ GvneWves meved 1905 kesâ efJeMJeefJeÅeeueÙe kesâ Øeemheskeäšdme ceW Yeejle keâer #eerCe nesleer ieewjJehetCe& hejcheje hej efÛevlee JÙekeäle keâjles ngS efueKee 
Lee— ‘‘pees YeejleJe<e& keâYeer Deheveer Oeee|cekeâ/DeeOÙeeeflcekeâ efMe#eeDeeW Éeje ner veneR, Deefheleg efJe%eeve, keâuee-keâewMeue, GÅeesie-OevOes Deeefo mecemle efJeÅeeDeeW 
Éeje mebmeej keâes Gheke=âle keâjlee Lee .... Deepe efoveeW efove metKelee pee jne nw~’’ GvneWves Fme efÛevlee mes cegefkeäle keâe jÛeveelcekeâ GheeÙe megPeeÙee Deewj DeeOegefvekeâ 
Âef° mes JÙeeJeneefjkeâ keâoce G"eves keâe mebkeâuhe efueÙee— ‘‘Yeejle Deheves ØeeÛeerve ieewjJe keâes Øeehle keâjves ceW leye lekeâ meJe&Lee DemeceLe& nw peye lekeâ Jen 
Jele&ceeve Jew%eeefvekeâ DevJes<eCeeW keâe DeOÙeÙeve efveÙeefcele leLee DeefveJeeÙe& veneR yeveelee~’’

cenecevee keâer Jew%eeefvekeâ meesÛe SJeb otjoMeea Âef° keâe heefjCeece nw efkeâ GvneWves 1919 ceW ner yeveejme FbpeerefveÙeefjbie keâeuespe (yeQkeâes) keâer mLeehevee 
keâer, efpemekesâ ØeLece ØeeÛeeÙe& Ûeeume& Sueyeš& eEkeâie Les~ Ùener keâeuespe keâeueevlej ceW Ûeuekeâj 1968 F&. ceW DeeF&.šer. yevee Deewj petve 2012 ceW 
DeeF&.DeeF&.šer. yevee~ meved 1924 F&. ceW mejmegvoj ueeue DeeÙegJexo efÛeefkeâlmeeueÙe keâer mLeehevee ngÙeer Deewj Jener meved 1960 ceW cesef[keâue keâeuespe 
(mebmLeeve) yevee~ Fmekesâ Deefleefjòeâ ke=âef<e efJe%eeve mebmLeeve SJeb efJe%eeve mebkeâeÙe ceW Deveskeâ DeeOegefvekeâ efJe<eÙeeW kesâ DeOÙeÙeve DeOÙeeheve keâer DeejcYe mes ner 
JÙeJemLee keâer ieÙeer~ efJe%eeve SJeb lekeâveerkeâer #es$eeW ceW cenecevee kesâ Ùegieevlekeâejer Ùeesieoeve keâes efÛej mcejCeerÙe yeveeves nsleg ‘Øe%ee’ heefjJeej ves ‘‘efJe%eeve SJeb 
ØeewÅeesefiekeâer efJeMes<eebkeâ’’ (Debkeâ-60, Yeeie-2, Je<e& 2014-15) keâe ØekeâeMeve efkeâÙee nw~ Fme efJeefMe° Debkeâ ceW DeeOegefvekeâ efJe%eeve SJeb lekeâveerkeâ kesâ 
efJeefJeOe #es$eeW mes pegÌ[s ngS Deveskeâ MeesOe Øehe$e/uesKe mebkeâefuele nQ~ Øemlegle Debkeâ ceW Devlejje°^erÙe SJeb je°^erÙe KÙeeefle Øeehle Deveskeâ Jew%eeefvekeâeW SJeb lekeâveerkeâer 
efJeMes<e%eeW kesâ mlejerÙe uesKe meb«enerle nQ~ Fme Debkeâ ceW Deb«espeer, efnvoer SJeb mebmke=âle Yee<ee ceW efueKes ieÙes MeesOe Øehe$e/uesKe ØekeâeefMele nQ~ DeeMee nw efkeâ Fmemes 
hee"keâ Jeie& keâes efJe%eeve SJeb lekeâveerkeâ kesâ efJeefJeOe #es$eeW mes pegÌ[er ngÙeer Deveskeâ cenlJehetCe& peevekeâeefjÙeeB Øeehle nesieeR Deewj Ùen Debkeâ Øeyegæ hee"keâ Jeie& ceW 
heÙee&hle meceeojCeerÙe SJeb meb«enCeerÙe yevesiee~

‘Øe%ee’ kesâ ‘‘efJe%eeve SJeb ØeewÅeesefiekeâer efJeMes<eebkeâ’’ (Debkeâ-60, Yeeie-2, Je<e& 2014-15) kesâ ØekeâeMeve kesâ DeJemej hej ceQ meJe&ØeLece Yeejle kesâ 
je°^heefle SJeb Fme efJeMJeefJeÅeeueÙe kesâ efJeefpešj ceneceefnce ßeer ØeCeJe cegKepeea peer, ueeskeâ meYee DeOÙe#e ßeer megefce$ee cenepeve peer kesâ Øeefle nee|okeâ ke=âle%elee 
%eeefhele keâjlee ntB efpevekesâ MegYe mebosMe SJeb DeeMeerJee&o mes nceceW heÙee&hle Glmeen keâe mebÛeej ngDee nw~ Fme ceneve efJeMJeefJeÅeeueÙe kesâ kegâueheefle Øees. efiejerMe 
Ûevõ ef$ehee"er peer kesâ Øeefle nee|okeâ DeeYeej JÙekeäle keâjlee ntB efpevekeâer ØesjCee SJeb Øeeslmeenve mes Ùen efJeefMe° Debkeâ ØekeâeefMele ngDee nw~ kegâuemeefÛeJe [e@. kesâ.heer. 
GheeOÙeeÙe, efJeòe DeefOekeâejer ßeer DeYeÙe "ekegâj leLee efJeMJeefJeÅeeueÙe kesâ DevÙe heoeefOekeâeefjÙeeW keâes Yeer OevÙeJeeo oslee ntB efpevneWves Deveskeâ Øekeâej mes nceejer 
meneÙelee keâer~ ‘Øe%ee’ kesâ mebj#ekeâ ceC[ue leLee mecheeokeâ ceC[ue kesâ DeeojCeerÙe meomÙeeW SJeb Fme Debkeâ kesâ DeefleefLe mecheeokeâeW keâes Gvekesâ Mew#eefCekeâ 
hejeceMe& nsleg ke=âle%elee %eeefhele keâjlee ntB~ Fme Debkeâ kesâ efJeÉeve uesKekeâeW keâe ceQ ùoÙe mes DeeYeejer ntB efpevekesâ MeesOe Øehe$eeW/uesKeeW mes Ùen efJeefMe° Debkeâ mece=æ 
ngDee nw~ yeer.SÛe.Ùet. Øesme kesâ DeeÛeeÙe& Øees. jekesâMe jceve SJeb Øesme kesâ DevÙe keâce&ÛeeefjÙeeW keâes ØekeâeMeve mecyevOeer meneÙelee kesâ efueS OevÙeJeeo oslee ntB~ Devle 
ceW ceQ ‘Øe%ee’ keâeÙee&ueÙe kesâ ßeer jepesMe kegâceej, ßeer peÙeØekeâeMe SJeb ßeer DeMeeskeâ kegâceej keâes Megef›eâÙee Deoe keâjlee ntB, efpevneWves keâoce-keâoce hej cesje menÙeesie 
efkeâÙee~ 

 (Øees. ßeerefveJeeme heeC[sÙe)

mecheeokeâ, ‘Øe%ee' peve&ue

mecheeokeâerÙemecheeokeâerÙe



INSTITUTE OF AGRICULTURAL SCIENCES, BANARAS HINDU UNIVERSITY 

SIR SUNDERLAL HOSPITAL, BANARAS HINDU UNIVERSITY 



MALVIYA BHAWAN, BANARAS HINDU UNIVERSITY











INDUSTRIAL APPLICATIONS OF NOVEL ALPHA AMYLASE

PROF. OM PRAKASH* AND SAUMYA KHARE**

New frontiers in biotechnology have given renewed
impetus into industrial applications of α-amylase.
Amylase represents one of the most important enzymes
in biotechnology. Advancement in enzyme technologies
endeavour cost effective and efficient production to
meet the growing demand in industrial processes. The
world market for industrial enzymes is estimated to be
around 3 billion US dollar.1 Amylase account for about
30% of world’s enzyme production.2 Consumption of
enzyme is about 29% as food  enzymes, 15% feed
enzymes and 56% others.3 In 1811 amylase was the first
starch degrading enzyme discovered by Kirchhoff. As
diastase, amylase was the first enzyme to be discovered
and isolated by Anselme Payen.4 The first three-
dimensional structure of α-amylase was isolated from
Aspergillus oryzae known as Taka-amylase A.5 In 1930,
Ohlsson suggested the classification of starch digestive
enzymes in malt as α- and β-amylases.6

Amylases are ubiquitous enzymes which are
produced from various sources including plants, animals
and microorganisms. Despite of wide distribution, the
microbial sources have attracted greater attention for
industrial production of amylase due to several
advantages, such as cost effectiveness, consistency, less
time and space required for production, ease of process
modification and optimization etc.7 Amylases from
microbial sources have dominant applications.  In starch
processing industries, the process of chemical hydrolysis
of starch have been completely replaced by microbial
amylases. Broad spectrum of α-amylase applications in
industrial processes has widened its use in different
sectors such as textile industries, starch processing,
bread, bakery, biofuel, detergents, paper, brewing and
distilling industries as well as in other fields like
biotechnological treatment of wastes, molecular biology,
pharmaceuticals, including medicinal, clinical and
analytic chemistry etc.

Alpha amylase

α-amylase (E.C. 3.2.1.1) is an endoenzyme that
catalyzes the hydrolysis of starch molecule in random
fashion, which leads to the formation of á-limit dextrin,
linear oligosaccharides, maltose and glucose unit by
cleavaing α-D-(1-4)-glycosidic linkages. These are
metalloenzymes which require calcium ions (Ca2+) for
their optimal activity, structural integrity and stability.
Starch hydrolyzing enzymes are glycoside hydrolases
which belongs to glycoside hydrolase family (GH-13)
including α-amylase which have wide applications in
industrial sectors. The α-amylase family of glycoside
hydrolyses, is the largest family of glycoside hydrolases,
transferases and isomerases comprising nearly 30
different enzymes. According to the classification of
Henrissat8 of α-amylase family, based on amino acid
sequence homology, comprises of those enzymes which
have following characteristic features:

1. They act on α-glycosidic bonds and hydrolyze
them  to  produce  α-anomeric mono- or
oligosaccharides, form α,1-4 or 1-6 glycosidic
linkages, or a combination of both (hydrolysis and
transglycosylation) activities;

2. They possess a (β/α)8 or TIM barrel structure
containing the catalytic site residues;

3. They have four highly conserved regions in their
primary sequence which contain amino acids that
form the catalytic site, as well as some amino
acids that are essential for the stability of the
conserved TIM barrel topology.9

Application of ααααα-amylase

Application of α-amylase have world’s major
market share of enzyme in food and starch based
industries. In 1894, Jhokichi Takamine industrially
produced α-amylase from a fungal source (Aspergillus

*Professor, Department of Biochemistry, Faculty of Science, Banaras Hindu University, Varanasi
**Research Scholar, Department of Biochemistry, Faculty of Science, Banaras Hindu University, Varanasi
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oryzae), known  as  Taka diastase. This was
commercially used in 1984 as pharmaceutical aids for
the treatment of digestive disorders.10 A significant
increase in amylase production and its utilization
occurred in 1960 when α-amylase from Bacillus
subtilis and glucoamylase from Aspergillus niger were
used to replace acid catalysis in the production of
dextrose from starch. In 1970, the development in
genetic engineering tools successfully paved the way for
the production of cloned amylases (Bacillus stearother-
mophillus) in 1980 and 1990 for its industrial
applications.11,12 In the present scenario, the amylase
plays a key role in various industries such as textile,
detergents, food and paper industries. Despite of these,
amylases also have potential to be used in other fields
such as biotechnological treatment of wastes, in
molecular biology, pharmaceuticals, including medicinal
and clinical chemistry. A comprehensive study on
commercial applications of α-amylases is described by
Godfrey and West.13

Starch liquefaction and saccharification

α-amylase have imperative applications in starch
based industries. α-amylases have replaced the process
of chemical hydrolysis of starch. These are used for
thinning of starch in liquefaction process that converts
starch into fructose and glucose syrup. Starch is
converted into high fructose corn syrups (HFCS) which
are used as sweeteners for soft drinks in the beverage
industries. The enzymatic conversion of all starch
includes: (1) gelatinization which involves the dissolution
of starch granules thereby forming a viscous suspension;
(2) liquefaction involving partial hydrolysis and loss in
viscosity; and (3) saccharification which involves further
hydrolysis to produce glucose and maltose. Gelatinisation
is achieved by heating starch with water at high
temperatures. Thus, the process requires use of highly
thermostable α-amylase which remains active at high
temperature of gelatinization and liquefaction. Initially,
the α-amylase of Bacillus amyloliquefaciens was used
for the process but it has now been replaced by the
enzyme from Bacillus stearothermophilus or Bacillus
licheniformis.2 Enzymes from the Bacillus species are
of great interest for large-scale biotechnological

processes due to high thermostability and available
efficient expression systems.14

Bread and baking industry

Rapid development in the field of biotechnology
has  made changes  in  processed   food   industries.
α-amylase find extensive applications in baking
industries. α-amylase are generally added to dough of
bread which results in degradation of starch in the flour
into smaller dextrins and then further fermented by the
yeast. Amylase also enhances the rate of fermentation,
reducing the viscosity of dough, increasing the loaf
volume and improving its texture. Moreover, additional
sugar produced in dough improves its taste, crust colour
and toasting qualities of the bread.15 α-amylases also
have efficient antistaling property in bread baking, which
improves the  softness  retention  of  the  baked
goods.16-18

Beverage alcohol and Fuel ethanol production

The production of fermentable sugar in beer
industries occurs by the application of microbial
amylases to aid cereal amylase. The α-amylase is also
used for clarification of haze formed in beer or fruit
juices. Over the last few decades there has been
increasing demand for production of fuel ethanol as a
result of higher prices of crude oil and increasing
environmental concern. Ethanol is an interesting liquid
biofuel to be utilized as it is efficient and cost effective.
Starch can be converted to ethanol which involves the
process of liquefaction and saccharification.  Enzyme
α-amylase is used for conversion of starch into sugar.
Currently microbial amylase is generally used in the
large scale industries. This is further followed by the
process of fermentation where yeast is used for
conversion of sugar into ethanol.19 Fuel ethanol can be
produced from renewable sources such as agricultural
crops and its byproducts. The α-amylase including other
enzymes such as glucoamylase and cellulases also play
important roles in the production of fermentable sugar
to produce ethanol.20

Textile industries

A  potential  interesting industrial application of
α-amylase is in textile industries as desizing agent.
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Modern production processes in textiles introduce a
considerable strain on the warp during weaving. In
textile, starch is used for sizing of warp yarn which is
essential to reduce breakage of the yarn and cope up
with the strain imposed during weaving.21 Starch is of
special interest as sizing agent because it is cheap, easily
available and has an excellent film forming capacity. The
desizing of starch is achieved by the application of
amylases before dyeing of fabric. Before the discovery
of α-amylase enzyme, the chemical treatment was being
used for removing the starch. Boidin and Effront
produced α-amylase from Bacillus subtilis, which is
being used as desizing agent.22 Thus, amylase is
preferred as desizing agent due to its specific action and
high efficiency, making the fabric softer and suitable for
further dyeing process.

Paper industry

The demand of α-amylases for the production of
low-viscosity, high-molecular weight starch to use in
paper and pulp industry is the modification of starch for
coated paper.2 Likewise textile, starch is used for sizing
of paper to protect the paper against mechanical damage
during processing. Starch besides being a good coating
material for the paper, are also an efficient sizing agent
which improves the quality, reusability, erasability and
finishing of paper. As for sizing the paper viscosity of
natural starch is too high, so α-amylase is employed for
partial degradation of polymer in batch or in continuous
processes.23

Detergents

The application of α-amylase has been in laundry
detergents since 1975. The α-amylases are the second
largest group of enzymes used in enzymatic detergent.
The application of enzymes in detergents is of great
interest due to much milder conditions and lowering of
washing temperature. 90% of all liquid detergents
contain  α-amylase.24  Nowadays,  the   demand  of
α-amylase in laundry and automatic dishwashing is
growing rapidly.  The α-amylase enhances the
detergents stability in order to remove tough stains of
starch and making detergents ecofriendly.

Medicinal and clinical chemistry

The spectrum of α-amylases finds its application
in other fields also such as medicinal and clinical
chemistry. Amylases are of great concern in medicines,
which are used to diagnose several illnesses. A higher
than normal concentration of amylases can predict
perforated peptic ulcer, acute inflammation of the
pancreas, torsion of an ovarian cyst, strangulation ileus,
macroamylasemia, and mumps. Amylase can also be
measured in other body fluid including urine and
peritoneal fluid. The level of α-amylase activity is of
clinical importance in various human body fluid including
diabetes, pancreatitis, and cancer research.25 The
application of α-amylase based liquid stable reagent, for
the Ciba Corning Express clinical chemistry system has
been reported.26 Amylase can also be employed for the
detection of higher oligosaccharides.27 This claimed to
be more efficient process as compared to silver nitrate
test.  Biosensors  with  an electrolyte isolator
semiconductor capacitor (EIS-CAP) transducer for the
process monitoring have also been reported.28

Pharmaceuticals

In the light of modern biotechnology, α-amylase
attains much attention in the field of pharmaceuticals.
Interestingly, α-amylase is the first enzyme to be
potentially used for the treatment of digestive disorder
in pharmaceuticals. Synthetic and natural biodegradable
polymers are of special interests in pharmaceutical
researches. These biodegradable polymers are used to
control the drug release rates from parenteral controlled
delivery systems.29 Acceleration of drug release is
required for drugs with limited solubility and drugs for
which solubility varies with pH of gastro-intestine. A
polysaccharide biodegradable matrix are of interest due
to degradation of a natural product such as starch that
occurs naturally in the human body.30 Alpha-starch and
cross-linked starch has been used as hydrogels. It has
been described that by increasing the degree of cross-
linking of starch, the rate of drug release is decreased.
The α-amylase activity contained in the dissolution
media is also responsible for release rate. The addition
of α-amylase to cross-linked amylose (CLA) tablets can
modulate the release kinetics of drugs.29
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Elimination of starch based waste

Starch is the major storage product of plants and
occurs extensively in the waste material produced from
food processing industries. These starch based waste
products cause pollution problems. Biotechnological
treatment of the starch based wastes by microorganisms
producing amylolytic enzyme produces valuable
products including microbial biomass protein and also
purifies the effluent.31,32

Molecular applications

In the field of molecular biology, α-amylase can
serve as reporter gene system in addition to antibiotic
resistance. The successful integration of foreign DNA
into these gene results in disruption of α-amylase gene
in order to prevent the starch degradation, which can
be easily detectible through iodine staining procedures.33

Thus, allows the change in gene expression to be
assayed quickly and easily. As the enzyme is extremely
stable over a wide range of conditions, measurements
of α-amylase activity is simple, quantitative, sensitive,
safe and less expensive.

Conclusion

With the advent in new advances in modern
biotechnology, currently enzymes are extensively used
in different industrial processes and new areas of
applications are being recognized. The α-amylases are
one of the enzymes that find its applications in several
industrial processes. These have replaced many
chemical processes offering environment friendly and
promising alternatives. A new frontier in the enzyme
technology offers a great potential for its applications
in several industrial processes and helps to meet the
challenges in near future.
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‘CARBON FOOTPRINTS’ AND ITS ROLE IN RAISING
CLIMATE CONSCIOUSNESS

DIVYA PANDEY*, PROF. MADHOOLIKA AGRAWAL** AND MANJU SHARMA***

The world is warming at an unprecedented rate and
unless effective steps are taken urgently, the entire
planet may witness burns. The warnings made in the
scientific projections have already being signaled in the
form of increased incidences of floods and droughts,
increased frequency and strengths of tornadoes and
hurricanes, sea level rise, loss of biodiversity and
agriculture. We have therefore a little time left to take
effective action so as to keep our planet comfortably
livable for future generations. This fact has been well
recognized and hence, controlling the emissions of
greenhouse gases (GHGs) should be a priority. As a
quantitative indicator of GHG emission from an activity
or a body, carbon footprint (CF) is prevailing in climate
related studies and actions, but voluntary individual
carbon footprinting is its most popular application. Its
popularization among the general public, most notably
in developed countries is diverting appreciable amount
of money to GHG management. It has therefore,
emerged as a potential tool in promoting more GHG
efficient lifestyles. However, in order to draw the
maximum advantage from climate consciousness of the
public, current methods of carbon footprinting facilities
need critical evaluation and modification. Emergence of
standard guidelines for carbon footprint calculations has
helped reducing ambiguities during calculations.
Moreover, the number of scientific case studies on
carbon footprinting is also growing.

Understanding Global Warming

The earth receives the biggest share of energy
from the sun. From the 1,370 W incident on the upper
atmosphere, only 240 W m–2 is absorbed by the earth’s
surface. For mantaining the energy balance, the earth
radiates back this energy in the form of infra-red
radiations. Physical laws suggest that to reradiate this

much of energy, the temperature of earth’s surface
should be around –19°C,  much below our observed
temperature (i.e 14°C). This would also be too low to
sustain life. However, the presence of certain gases in
the atmosphere trap some of the longwave radiation
escaping the atmosphere, thus keeping it relatively
warmer. These gases (most importantly CO2 and water
vapour) are termed as "greenhouse gases" and the effect
that  they produce to maintain earth’s natural
temperature is called "the natural greenhouse effect".
Owing to spherical shape, the energy distribution on the
earth is uneven and this energy gradient drives the
atmospheric and oceanic convections like a huge engine
thus operating the climate, well tuned to our natural
environment yet highly sensitive to even slightest
changes in the system.

In due course of civilization, particularly since
industrial revolution, we have exploited natural resources
without paying attention to probable consequences, and
have released numerous anthropogenic constituents into
the environment. Among these, certain GHGs are
continually being emitted into the atmosphere, which add
to the natural greenhouse effect, thus raising the earth’s
temperature beyond natural range, leading to global
warming. Gases identified as culprits of global warming
are:  (i) CO2, (ii) CH4, (iii) N2O, (iv) class of
hydrofluorocarbons, (v) class of perfluorocarbons, (vi)
sulphur hexafluoride and (vii) tropospheric ozone (IPCC,
2013). Among these, CO2 holds the biggest share in
raising the global temperature due to the huge quantity
in which it is released annually, besides the fact that in
the GHG group, CO2 creates the minimum warming
effect on mass basis. It is a gas that is inevitably
released during all kinds of combustion and hence is very
difficult to control. Since all gases have different
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warming effects and residence times in the environment,
comparisons and evaluation of mitigation measures
becomes difficult. This problem has been overcome by
expressing the warming effect a GHG can cause
relative to that of CO2, on mass basis referred as the
‘global warming potential’ (GWP) of that GHG, the unit
being CO2-equivalents (CO2-e). It is therefore CO2-e
that best represents the GHG quantity and hence is
under focus among all global warming oriented
discussions.

Management of greenhouse gases and the concept
of carbon footprint

Following the rule, ‘measurable is manageable’ all
GHG management efforts begin with GHG accounting.
Initially employed in big industries in response to legal
requirements in some of the countries, GHG accounting
is a bit complex life cycle analysis procedure based on
numerous assumptions and mathematical calculations.
Today however, it has permeated to households, but with
a new name, ‘the carbon footprint’ (CF). In light of
popularization of the issue of global warming, climate
change and heated international negotiations to control
GHG emissions, general public has responded in a big
way and they want to know about their environment
and tend to contribute to GHG management in feasible
manner. Carbon footprint fulfilled this desideratum as
a quantitative expression of GHG emissions for which
an entity is responsible. The term has therefore attained
huge publicity and in a very short time has become a
buzzword. (Kenny and Gray, 2008). Although most of
the people may not exactly know, what it actually
means, it is intuitively conveyed by the term itself that
it has something to deal with global warming and lower
CF means greater environmental friendliness. The
definition of CF is also not uniform among the scientific
and governmental studies, however there is an apparent
nexus that it refers to the amount of GHGs emitted into
or removed from the atmosphere in terms of CO2-e,
over a specified time period from a well defined set of
activities for which the entity is responsible. For this
relatively new concept, calculation methodologies are still
evolving but it has proven assistive in taking mensuration
of greenhouse gas emissions to households in an easily
conceivable manner.

Carbon footprinting

Carbon footprint calculation must include all
relevant GHG emissions during the entire process. For
an example, for calculating CF of a pen, all the steps
through which the pen passed must be looked at clearly.
The  entire  life  can  be  divided  into  three  main
stages:

1. Manufacture of the pen
2. Transport to the retail stores.
3. Use of the pen
4. Disposal

The first stage of manufacturing again comprises
of internal stages involving, preparation of pen’s body
and refill from raw materials, assembling of pens which
requires machines and human resources, that includes
direct (directly measurable) as well as indirect (not
directly measurable but is associated the activity)
emissions. For example, CO2 released from a diesel
powered casting machine is a direct emission, while
electricity purchased for running packaging units is
responsible for indirect emissions if that electricity had
been produced in a thermal power plant. Similarly,
transportation of the pens to the shops, use as well as
the mode of disposal (recycling, dumped to landfill or
burnt) has certain emissions associated which are
identified and properly quantified. All the GHG emissions
are then expressed as CO2-e and the quantity is called
CF of the pen.

To maintain uniformity in the calculation and
reporting of CF calculations, guidelines have been
prepared internationally and some countries follow their
own standards. Some important guidance are: GHG
protocol of World Resource Institute and World business
council for sustainable Development, Guidelines to
National GHG inventories 1996 and 2006 of IPCC and
ISO 14064 (part 1 and 2). Besides these, methods have
been developed by government and non government
organizations, as well as by those involved in carbon
footprinting business. UK DEFRA, USEPA, The
Climate Registry, and Carbon Trust are few to name
but ‘The Greenhouse Gas Protocol’ of WRI/WBCSD
(2006) is the most followed standard. These protocols
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divide  GHG emissions to be accounted in CF
calculations in following three tiers:

1. All direct emissions, i.e., onsite emissions.

2. Embodied emissions in purchased energy.

3. All indirect emissions, such as those associated
with transport of purchased goods, sold products,
business travels, energy activities, disposal of
products etc., not included in tiers 1 and 2

In lieu of the complex calculation process and
uncertainties involved, most of the guidelines make
calculations of tier 3 optional, however it has been
evidenced that except for few industrial set ups
(including  thermal  power  plants and cement
manufacturing), most of the industries have the major
share of their CF in tier 3. Therefore, scientific studies
suggest covering entire life cycle including tier 3, so as
to yield the representative CF and to devise and
evaluate effective GHG mitigation measures.

Carbon footprinting: popularity and ambiguities

Global warming is one of the most burning issues
in political and scientific communities as well as a
popular topic in public domain. While international talks
over GHG control have been more like piecemeal, public
at large has become interested in reducing personal
emissions, especially in developed world. This behavioral
change has compelled businesses to get the CF of their
products and services calculated as people prefer the
products providing information on its CF and can willingly
pay extra for the products with lesser CF. A rush to
calculate and cut emissions has thus begun among
businesses and many of the well known companies
have either declared themselves carbon neutral or have
prepared action plans to reduce emissions so as to take
competitive advantage and to get prepared in a projected
carbon constraint economy. Besides this, online facilities,
which offer individuals to calculate their CF free of cost
have surged the internet. These calculators are available
for calculating CF relating to lifestyle, travel, food etc,
but only few of them reveal the mode of calculation.
A comparison of some popular online calculators
showed that no two calculators, yield similar CF for
same person and hence it makes people confused over

what CF is he/she is actually responsible for (Padgett
et al., 2008; Kenny and Gray, 2008). Such calculators
are often offered by carbon offsetting organizations,
which compel the client to offset the CF through
aforestation or supporting renewable energies.
Celebrities have started declaring themselves carbon
neutral thereby inspiring public too to go carbon neutral.
The credibility of such offsetting claims however, has
been questioned. Besides voluntary offsets, carbon
credits can also help in reducing one’s footprint. Carbon
credits are in a way permission to emit by offsetting
equivalent amount of emissions somewhere else, and
can be freely sold and purchased in ever growing carbon
market. Millions of dollars are exchanged with GHG
emissions over the counter annually in these markets
which are trustworthy because projects creating credits
are critically analysed by the experts (usually
UNFCCC), but the longer time requirement over
decision of a project is the drawback. Therefore, private
firms tend to offer offsets on their own. Certain
certificates  are  being issued by the credible
organizations in many countries so that the clients can
ensure that investment will be effective in reducing their
footprints. Carbon markets are highly assistive in
circulating money towards cleaner technologies like
renewable energy sources, and aforestation, avoided
deforestation, sustainable agriculture etc. particularly in
developing countries.

The prices of carbon credits have always been
a matter of discussion as higher process are supposed
to trigger emission reductions among polluters. Another
point raised regarding carbon market is that it should
not give emitters a chance to release controllable
emissions, by purchasing credits.

Besides these ambiguities, carbon footprinting has
helped hugely in expanding awareness and behavioral
change in a favourable direction for GHG control
worldwide.  Its  applicability is thus increasing
exponentially and there remains no activity for which
carbon footprinting has not been attempted. United
Nations Development Program analysed CF for nations,
and found that high income countries leave the biggest
footprints while some of the countries in Africa leave
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negligible. Similarly CF of many cities (Table 1) have
been estimated so as to identify the areas of emission
reductions. Universities including University of British
Colombia and University of Pennsylvania revealed and
tend to reduce their CF so as to display that they are
as equally concerned about the environment as much
they are for education. Conferences, sports events,
Government bodies, services, transportation, food habits,
all have been candidates to carbon footprinting. This idea,
earlier applied to manmade systems has been extended
to natural events and CF of Hurricane and wildfires has
been calculated. It reflects that CF is no longer an
indicative pressure term, but only a number figure to
express climate friendliness.

Carbon footprint has been accepted among the
public and getting it estimated and offset is an easy mode
of  feeling  environment  and  climate friendly.
Governments, businesses and other organizations have
therefore been making use of this term for intended
benefits. But to ensure effective benefits, it is essential
to impose strict vigilance on whether CF calculated by
a facility has been in accordance with acceptable
guidelines as well as whether the offsets to footprints
offered is actually occurring (Murray and Day, 2009).
Though, United Nations Framework Convention on

Climate Change recommends only those offsets that
couldn’t have occurred unless supported financially, very
few of the offset providers bear UNFCCC’s consent,
due to very long decision procedure followed by
UNFCCC.  It therefore becomes responsibility of
people before investment to judge whether it will be
realized.

Doubtlessly, CF has appeared as an important tool
in GHG accounting, representation and management
scenario, which if employed intelligently and strongly has
potential to modulate businesses and create a flow of
money from developed to developing countries, thus
helping  in  GHG  emissions management. It is
recognizable that only a collective action can pave the
way to sustainable future as we are running short of
time which shouldn’t be overlooked.
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HOW CYANOBACTERIA PROTECT THEMSELVES FROM  
UV-B RADIATION? 
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The substantial loss in the stratospheric ozone layer 
due to anthropogenically released chemicals such as 
chlorofluorocarbons (CFCs), chlorocarbons (CCBs) 
and organobromides (OBMs) has resulted in an 
increase in the solar ultraviolet-B (UV-B; 280-315 nm) 
radiation on the Earth’s surface [1]. Although very 
small proportions of solar ultraviolet radiation (UVR) 
contribute to the total irradiance on the Earth’s surface 
(UV-C; 0 %, UV-B; <1 % and UV-A; <7 %), this part 
of the solar spectrum is energetically highly active and 
has become an important issue in the last few decades. 
UV-B radiation is detrimental for all living organisms 
ranging from prokaryotes to eukaryotes, including 
humans.  

 Cyanobacteria, the primitive O2-evolving 
photosynthetic, ubiqutous prokaryotes are solely 
dependent upon the solar radiation for their energy 
requirement and thereby have to always face the UV-B 
stress. They are major biomass producers both in 
aquatic as well as terrestrial ecosystems and represent 
more than 50 % of the total biomass in many aquatic 
ecosystems. These prokaryotes are also an important 
source of several novel bioactive metabolites of 
industrial and medicinal value. In addition, their 
inherent capacity to fix atmospheric nitrogen makes 
them ecologically important for rice-growing countries 
where they add to fertility of the rice fields as natural 
biofertilizers. UV photons, mainly, UV-B can be 
absorbed by a range of biomolecules and are 
responsible for causing chronic and physiological 
stress in cyanobacteria either by direct or indirect 
effects. It has been shown that morphology, cell 
differentiation, growth, survival, pigmentation, 
motility and orientation, N2 metabolism, 
phycobiliprotein composition, protein profile, DNA 
and 14CO2 uptake are severely affected by UV-B 
radiation [2-4]. These changes could result from a 
number of primary UV-B mediated events such as 
direct photosynthetic damage, loss of permeability/ 
membrane   changes,    pigment    destruction,   protein/  

 

enzyme inactivation, reduced DNA and protein 
synthesis, reduced uptake of nutrients, hormone 
inactivation and signal transduction via a specific UV-
B photoreceptor.  

 During the course of evolution, cyanobacteria 
have evolved a number of mitigation strategies        
(Fig. 1) to minimise the lethal effects of UV-B 
radiation [5,6]. 
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Fig. 1. Mechanisms employed by cyanobacteria to 

overcome the deleterious effects of UV-B radiation. 

 These defensive mechanisms include avoidance, 
scavenging of reactive oxygen species (ROS) by 
antioxidants, accumulation of carotenoids, synthesis of 
UV-absorbing/screening compounds such as 
mycosporine-like amino acids (MAAs) [7,8] and 
scytonemin [9], repair of UV-induced DNA damage 
by photoreactivation and excision repair and 
resynthesis of proteins. These defense mechanisms are 
briefly discussed below: 

(i) Avoidance: Avoidance as a first line of defense 
mechanisms against high solar UVR includes 
migration from high to low UVR levels in the water 
column, formation of mats containing different 
cyanobacterial species or filaments enclosed in 
amorphous silica matrices, changes in morphology to  
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increase self-shading, photokinetic and photophobic 
reactions and synthesis of extracellular 
polysaccharides. This mechanism depends on the 
motility and mat forming ability of cyanobacteria as 
well as on the turbidity and depth of the water column. 
It has been reported that Oscillatoria cf Laetevirens, 
Spirulina cf. Subsalsa and Microcoleus chthonoplastes 
[10] showed migration in response to UV-B radiation. 
Nostoc commune stimulated the synthesis of 
extracellular glycan following UV-B exposure, which 
provides UV-protection by increasing the path length 
for the absorption of radiation. Arthrospira platensis 
protect themselves against photo-damage by self-
shading. 
(ii) Antioxidants 
 Cyanobacteria has evolved an antioxidant 
system consisting of enzymatic and non-enzymatic 
antioxidants as second line of defense to overcome the 
oxidative stress induced by the generation of free 
radicals/ROS such as superoxide (O2

-), hydroxyl 
radical (OH-) or hydrogen peroxide (H2O2) via the 
interaction of UVR with oxygen and other organic 
compounds within the cell [11]. Non-enzymatic 
antioxidants comprise ascorbate (vitamin C), α-
tocopherol (vitamin E), carotenoids and reduced 
glutathione. The enzymatic antioxidants include 
superoxide dismutase (SOD), catalase, glutathione 
peroxidase (GSH-Px) and the enzymes involved in the 
ascorbate-glutathione cycle to detoxify ROS, such as 
ascorbate peroxidase (APX), monodehydroascorbate 
reductase (MDHAR), dehydroascorbate reductase 
(DHAR) and glutathione reductase (GR). Carotenoids 
absorbs triplet state energy from chlorophyll and 
quenches singlet state oxygen while α-tocopherol 
prevents lipid peroxidation by scavenging ROS and 
provide protection to the cells.  Ascorbate performs 
direct quenching of ROS, regenerating α-tocopherol. 
SOD scavenges superoxide radicals and converts them 
to hydrogen peroxide which is further converted to 
water and O2. Three types of catalase-orthologues i.e., 
monofunctional haem-containing catalases, 
bifunctional haem-containing catalase-peroxidases and 
nonhaem-manganese catalases has been reported in 
many cyanobacterial genera [12]. Among them, 
NiSOD is the only SOD found in primitive 
cyanobacteria, Fe and Mn occupy the higher orders of 
cyanobacteria and Cu/ZnSOD is rare in cyanobacteria. 
UV-B irradiation was reported to induce the 
carotenoid content in N. Commune. An accretion of 
active iron superoxide dismutase (FeSOD) in 
desiccated field cyanobacterium N. commune has been 

reported to reverse the adverse effects of oxidative 
stress imposed by multiple cycles of desiccation and 
rehydration during the UV-B irradiation in situ. The 
mRNA profiling revealed an increase in the protective 
molecules such as carotenoids, glutathione peroxidase 
and superoxide dismutase in Synechocystis sp. PCC 
6803 following UV-B exposure. An induction in the 
level of SOD and APX and non-enzymatic compounds 
such as ASA, carotenoids and α-TOC was found to 
protect Anabaena doliolum from UV-B induced 
oxidative stress. Two NADPH-dependent glutathione 
peroxidase- like proteins have been found in 
Synechocystis PCC 6803 and were found essential for 
the protection of membranes against lipid 
peroxidation. Rrubrerythrin-homologue (RbrA) a 
different type of peroxidase was found to protect the 
nitrogenase enzyme from oxidative stress in Anabaena 
PCC 7120. 
(iii) Screening  
 Cyanobacteria have the ability to synthesize 
certain UV-absorbing compounds to screen the 
damaging effects of UVR as third line of defense. 
Mycosporine-like amino acids (MAAs) and 
scytonemin are well known UV-absorbing/screening 
compounds that provide photoprotection against UV-B 
and/or UV-A. 
(a) MAAs 
 MAAs are small (<400 Da), colorless, water-
soluble compounds composed of a cyclohexenone or 
cyclohexenimine chromophore conjugated with the 
nitrogen substituent of an amino acid or its imino 
alcohol. Generally, the ring system contains a glycine 
subunit at the third carbon atom [6,13]. Some MAAs 
also contain sulfate esters or glycosidic linkages 
through the imine substituent. Absorption spectra  
(Fig. 2) of MAAs ranges from 310-362 nm due to 
variations in the attached side groups and nitrogen 
substituents. Their stability against various abiotic 
stressors such as temperature, strong UVR, various 
solvents as well as pH makes them successful 
photoprotectants in various habitats and organisms. 
The biosynthesis of MAAs and mycosporines has been 
suggested to occur via the first part of the shikimate 
pathway. MAAs protect the cells by absorbing highly 
energetic UVR and then dissipating this energy in the 
form of harmless heat radiation to their surroundings. 
These compounds prevent 3 out of 10 photon from 
hitting cytoplasmic targets in cyanobacteria. The 
biosynthesis of MAA in cyanobacteria is dependent on 
photosynthesis for the carbon source and also on 
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available nitrogen. Presently, about 21 MAAs have 
been reported from terrestrial, freshwater and marine 
organisms.  Several strains of Anabaena have been 
reported to produce only shinorine in response to 
UVR. However, recently, three MAAs (mycosporine-
glycine, porphyra-334 and shinorine) has been 
reported in the rice-field cyanobacterium A. doliolum. 
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Fig. 2. Absorption spectra of various mycosporine-like amino 
acids (MAAs). Inset: basic structure of MAAs. In almost all MAAs 
R1 is the amino acid glycine, R2 is an imino-or keto group or an 
organic moiety. 

 By using HPLC, Rastogi et al. [14] characterized 
the highly polar MAAs, shinorine, porphyra-334 and 
mycosporine-glycine and several other unknown 
MAAs, in the four cyanobacterial strains isolated from 
hot-springs in Rajgir, India. The efficacy of protection 
provided by MAAs depends on their location within 
the cell. The MAAs located in the cytoplasm provides 
limited protection but in the case of Nostoc commune, 
where they are actively excreted and accumulated 
extracellularly acts as true screening compounds. 
MAAs can also act as antioxidants preventing the 
cellular damage resulting from UV-induced ROS. 
They can efficiently block the formation of thymine 
dimers in vitro. 
(b) Scytonemin 
 Scytonemin is a yellow-brown lipid soluble 
pigment located in the extracellular polysaccharide 
sheath of some terrestrial cyanobacterial species. 
Scytonemin is a dimer composed of indolic and 
phenolic subunits having a molecular mass of 544 Da 
and has an in vivo absorption maximum at 370 nm in 
the UV-A region but shows considerable absorption in 
the UV-B region also. Purified scytonemin shows 
absorption maximum at 386 nm although there being 
substantial absorbance at 252, 278 and 300 nm [9].  

 Scytonemin synthesis is mainly induced by UV-
A radiation whereas blue, green or red light at the 
same fluence rates does not have a significant 
influence. UV-A in combination with increased 
temperature and oxidative stress have a synergistic 
effect on scytonemin synthesis. They are able to 
reduce the penetration of UV-A radiation in the cells 
to around 90 %. Scytonemin is highly stable and 
performs its screening activity without any further 
metabolic investment even under prolonged 
physiological inactivity (e.g. desiccation).They are 
supposed to be synthesized from metabolites of 
aromatic amino acid biosynthesis by condensation of 
tryptophan and phenylpropanoid-derived subunits. 
Besides having a role as UV protectant, scytonemin 
may have additional roles such as protection against 
pathogenic attack, bacterial decomposition or 
herbivore grazing. 

(iv) DNA repair and resynthesis of proteins 

 Cyanobacteria have developed certain repair 
mechanisms and resynthesis of sensitive targets as 
fourth line of defence. These mechanisms include 
photoreactivation by photolyase (Fig. 3) which 
converts UV-induced dimers into monomers, the dark 
or excision repair and the recombinational repair [15]. 
Certain strains of Anabaena sp. such as Anabaena sp. 
PCC 7120, A. variabilis PCC 7937, Anabaena sp. M-
131 and A. variabilis sp. PCC 7118 has been shown to 
possess photoreactivation system.  

 
Fig. 3. UV-B-induced DNA damage and mechanism of 

photoreactivation in cyanobacteria. 

 Homologous gene for photolyase has been 
identified and functionally characterized in 
Synechocystis sp. PCC 6803. The gene for the DNA 
repair enzyme Fpg (formamydopyrimidine-DNA 
glycosylase) has been reported from Synechococcus 
elongatus and was suggested to be involved in 
photoprotection against oxidative damage. In addition 
to DNA repair by photoreactivation and excision 
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repair, cyanobacteria are also capable of synthesizing 
new proteins to replace the damaged one. The UV-B 
shock and acclimation response of N. commune under 
UV-B stress was found to be a completely different 
and complex phenomenon influencing a total of 493 
proteins.  D1 and D2 proteins of the photosystem II 
reaction center were found to provide protection and 
acclimatization against UV-B in Synechocystis sp. 
Recently, an autocatalytic programmed cell death 
(PCD) has been shown to operate in the nitrogen-
fixing cyanobacterium Trichodesmium sp. and was 
found to be induced by high irradiance, iron starvation 
and oxidative stress. 

Conclusion 
 Intense UV-B radiation reaching onto the 
Earth’s surface has detrimental effect on a number of 
vital physiological and biochemical processes of 
cyanobacteria leading to reduction in growth and 
survival. In contrast, these organisms have developed 
several defense mechanisms that sustain their 
successful growth and survival in various habitats 
receiving high solar UVR. The balance between the 
damage and defense mechanisms also has the 
ecological importance as it maintains the productivity 
and nitrogen economy of an ecosystem. There are 
several families of SODs and catalases found in 
cyanobacteria but characterization of specific SOD and 
catalase expressed under UVR stress should be the aim 
of future research. Information related to the 
biosynthesis, ecological significance and distribution 
of sun-screening substances such as MAAs and 
scytonemin is still in their infancy stage and much 
work has to be done in this field. The molecular 
structure and reaction mechanism of DNA repair 
enzymes (photolyase and glycosylase) from 
cyanobacteria is also not well known. 
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GILOY AND ITS MEDICINAL VALUE 
 
 

DR. ANITA RAI* 
 

Giloy or Amrita is an anti-inflammatory (that reduces 
inflammation) and antipyretic (that reduces fever) 
herb. It is also known as Guduchi, Madhuparni, 
Amrita, Chinnaruha, Vatsadaani, Tantrika, Kundalini 
and Chakralakshanika. Giloy is found abundantly in 
North India.  

 
 This herb, which has been used in Ayurvedic 
Rasayanas since centuries, is very helpful in building 
up the immune system and the body's defense against 
infecting organisms. In a scientific study conducted 
using human WBC (white blood corpuscles), the 
Ayurvedic herb helps in enhancing the killing ability 
of macrophages (the resistant cells which are 
responsible for fighting foreign bodies as well as 
microorganisms). There are many uses of Tinospora 
Cordifolia, commonly called Giloy or Amrita. The 
stem is used in conditions like general weakness, 
dyspepsia, fevers of unknown origin, swine flu and 
many urinary tract infections. The bitter properties 
present in the drug show anti-periodic (Preventing 
regular recurrence of the symptoms of a disease, as in 
malaria) and antispasmodic properties which is again 
helpful in preventing infectious diseases like dengue, 
swine flu, malaria etc. This herb is highly 
recommended by Yoga Guru Swami Ramdev in 
preventing swine flu. Juice extracted from Giloy 
increases platelet count. Swami Ramdev has 
successfully used this to treat Dengue. 

 This wonderful Ayurvedic herb helps in raising 
the efficiency of protective WBC (white blood cells) 
and builds up the body's own protection mechanism 
known as immune system. It is  used  as  an  immunity  

 

booster in certain ailments like jaundice, hepatic 
fibrosis and seasonal fevers. Giloy or Amrita has 
proved very effective in preventing fibrous changes 
and promoting regeneration of the liver. It is a very 
good and helpful diuretic agent that helps removing 
renal stones and reducing urea from the blood. Giloy 
has antibacterial, anti-inflammatory, anti-rheumatic, 
and anti-allergic actions.  

 
 Some of the health experts and Ayurvedic 
doctors also prescribe Giloy for some sexually 
transmitted diseases such as gonorrhea. The herb is 
useful in treating various skin diseases and in some 
cases, hyperacidity too.  

 
 For maximum benefits, Giloy has been 
systematically formalized by plenty of clinical studies. 
Its formula has  been  subjected  to  the   contemporary  
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examination of clinical testing to prove its benefits in 
addressing the health concerns and its quality is 
controlled by the most advanced chromatographic 
techniques. 

 Pure extract derived from the dried herb is called 
the ‘Guduchi Ghana Satva' or Giloy Satva. It is a very 
fine powder that carries great abilities of the herb 
Guduchi. The positive thing about Guduchi Satva is 
that even in minor dosit works miraculously. 

It is useful in 

1. Dengue 

2. Swine flu  

3. Bird flu  

4. Fever of unknown origin  

5. Throat infection  

6. Sneezing  

7. Coughing  

8. Body aches  

It is 

1. Tridosha hara (Balances vitiated Tridoshas) 

2. Kushtaghna, Vedanastaapana (Cures skin diseases 
and relieves pain) 

3. Jwaraghna (reduces fever) 

4. Vrishya (aphrodesiac) 

5. Rejuvenator (Rejuvenates body systems) 

Treatment and Prevention of Malaria, Yellow 
Fever, Encephalitis, Dengue Fever  

 The best remedy is to take white inner bark of 
Neem (Neem antarchaal), Rasont (Daruhaldi) and 
Satva Giloy, all in equal quantity, ½ tsp with warm 
water. This protects from all types of infectious fevers.  

 First of all take Giloy branches and cut it into 
small pieces. Take 2 glass of water and add the Giloy 
pieces into it and boil till the water reduces to half. 
Wait for till it comes at a normal temperature. Give 
this liquid to the patients. It is found that after 45 
minutes patient's platelet increases in fast manner. This 
Remedies is very easy to prepare and inexpensive. 

Giloy leaves may be also used with Tulsi leaves and 
papaya leaves for treating hepatitis. Juice of 1ft. long  
branch of Giloy, three leaves of papaya  and seven 
leaves of Tulsi; boiled and taken as a herbal drink 
enhances body’s resistance level up to three times. It 
also increases platelets count, and decreases 
considerably Dengue fever.  

Giloy increases the killing ability of the 
macrophages 

 The herb is very useful in strengthening the 
immune system of the body and builds up the body’s 
defense against the organisms responsible for 
infections. In a study conducted on the herb in context 
of the human white blood corpuscles it has been found 
that the herb increases the killing ability of the 
macrophages in the body. The macrophages are the 
cells in the body which are responsible for fighting 
with the microorganisms and foreign bodies.  

It is anti periodic and anti spasmodic 

 Giloy is a bitter herb. Its bitterness is associated 
with the anti periodic and anti- spasmodic properties. 
The anti periodic properties of the herb prevents 
regular occurrence of the symptoms of a disease as is 
in case of malaria. Due to this anti- periodic property 
of the herb it is widely used in the treatment of 
diseases like malaria, swine flu and dengue. Indian 
Yoga Guru Swami Ramdev has successfully used the 
juice of this herb in the treatment of swine flu and 
dengue. The studies conducted by him at his Patanjali 
Ashram have shown that the juice extracted from the 
fresh giloy plant increases the platelet count in the 
body. 

It increases the efficiency of the WBCs 

 Dengue is sometimes associated with the 
problems of degeneration of liver. This wonderful herb 
fights this degeneration due to infection by raising the 
efficiency of the WBCs in the body and strengthening 
the protection mechanism of the body. Therefore this 
herb is not only effective in preventing fibrous changes 
and regeneration of the liver but also in some other 
ailments lie hepatic fibrosis, seasonal fevers and 
jaundice. Not only this, it also reduces urea in the 
blood. 
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Many clinical studies have been made on the herb 
 For maximum medicinal advantage, this herb 
has been formalized by many clinical studies. Its 
chemical composition and formula has been tested 
with the contemporary scientific methods including the 
advanced chromatographic techniques. Almost all the  

tests have proved that the herb is capable of addressing 
many health concerns including dengue and malaria. It 
has been found that the pure extract from the dried herb 
which is called Giloy Satva or Guduchi Ghan Satva 
carries great medicinal abilities. The Satva is a fine 
powder and acts wonderfully even in small doses.  
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SEASONAL VARIATIONS IN THE AMBIENT AIR CONCENTRATIONS OF 
GASEOUS AND PARTICULATE POLLUTANTS IN VARANASI 
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Varanasi is one of the most sacred places according to 
Hindu religious beliefs. This is one of the oldest 
continuously inhabited cities of the world and oldest in 
India. Mark Twain, the English author, who was 
enthralled by the legend and sanctity of Benares, once 
wrote "Benares is older than history, older than 
tradition, older even than legend, and looks twice as 
old as all of them put together."  Cities are by nature, 
concentrations of humans, materials and activities. 
They therefore exhibit both the highest levels of 
pollution and the largest targets of impact1. As a direct 
result of urbanization, great threat to health and safety 
in cities comes from water and air pollution2. The 
worldwide epidemiological study on  the effect of air 
pollution had revealed that particulate matter and 
gaseous pollutants have great potential to cause severe 
health effects3,4. The compact built fabric of the 
Varanasi city and its narrow lanes lead to limited air 
circulations, thereby, acting as a hindrance to the 
dispersal of pollution load5.  The most common and 
toxic air pollutants are Sulphur dioxide (SO2), 
Nitrogen dioxide (NO2), Ozone (O3), Suspended 
particulate matter (SPM) and Respirable suspended 
particulate matter (RSPM).  Sulphur dioxide (SO2) is 
generally formed when fossil fuels such as coal, gas 
and oil are burnt for power generation. Industrial 
sources, thermal power plants and transport sector are 
major identified contributors of anthropogenic SO2. 
Sulphur content in Indian coal is around 0.35 %6. 
Suspended particulate matter (SPM) is solid and liquid 
particles with aerodynamic diameter greater than 10 
µm and is emitted from numerous anthropogenic and 
natural sources such as industrial dust, volcano and 
diesel-powered vehicles. RSPM or PM10 are particles 
having an aerodynamic diameter of less than 10 
micrometers7. Nitrogen dioxide (NO2) is generally 
released from natural sources such as lightning, fires 
and anthropogenic sources like internal combustion 
engines8. 

 The effect of breathing in raised concentrations 
of nitrogen  dioxide  eventually  increases  the  chances   

 

 

of  respiratory  problems  such  as  inflammation  in the 
lining of the lungs, reduction in the immunity to lung 
infections etc.9,10. Earlier studies have reported the 
presence of Polycyclic aromatic hydrocarbons (PAHs) 
in urban atmosphere of Varanasi11. Vehicle-derived 
particulates were monitored using magnetic properties 
of leaf dust and it was established that they are 
particularly dangerous to human health5. Study of air 
pollution content in the street canyon of Varanasi city 
was also studies12. However, thorough monitoring and 
analysis of selected criteria pollutants and their spatial 
and temporal variation are not studied in recent past. 
Thus the present study deals with the spatial and 
temporal (seasonal) variations of air pollutants (SO2, 
NO2, O3, SPM and RSPM) in the city of Varanasi, 
India for a period of three years.  

Methodology 

Monitoring sites 

 The city of Varanasi (82º15′E to 83º30′E and 
24º35′N to 25º30′N,area  79.79 Sq. Kms. India)  is one 
of the oldest living cities in the world,  due to high 
population density of 2,399 km-2 13 a substantial 
volume of traffic exists. Varanasi is regarded as the 
religious and cultural capital of India and tourists from 
around the world visit here throughout the year. 
Varanasi city has various residential colonies, 
commercial areas and traffic intersections. But mostly 
these areas are not so well defined and they overlap 
with each other i.e. at some places residential area also 
has commercial activities and traffic is common in 
some of the residential colonies. In the present study 
we have randomly selected six sites from the city 
(including one rural site) which are fairly away from 
each other and have different types of land use. Details 
of each site are given in Table 1.  

 Location of sampling sites is given in map 
(Fig.1). The rural site (site-6) is shown in inset. 

 Varanasi region has a tropical moist sub-humid 
climate, characterized by strong seasonal variations 
with respect to temperature and precipitation. The  year 
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Table 1.  Description of Study sites 

S.No. Site Site  Latitude (N) Longitude (E) Classification 
1 
 

Chandpur Site-1 25° 17' 58.24" 82° 57' 16.80" Predominantly Industrial area 

2 
 

Sigra Site-2 25° 18' 59.3" 82° 59' 24.07" Co-dominantly commercial and 
traffic zone 

3 
 

Lanka Site-3 25° 16' 42.79" 83° 0' 7.89" Mosaic of commercial, 
residential, traffic zone 

4 
 

Pandeypur Site-4 25° 20' 57.51" 82° 59' 37.93" Predominantly Traffic zone 

5 
 

DLW Site-5 25° 17' 6.24" 82° 57' 35.80" Residential and industrial zone 

6 
 

Jakkhini Site-6 25° 11' 5.24" 82° 47' 7.14" Rural area 

 

 
Fig. 1 Map of the study area showing sampling sites. 

is divisible into a warm monsoon season (July–
August), Post monsoon (September-October) a cool 
winter (November–February), and a hot summer 
(March–June). The summer is dry and hot with 
temperatures ranging between 35 to 45 oC during the 
day. Rainy Season is characterized by warm conditions 
(25-35oC) and high relative humidity (70-91%). In the 
winter season, temperature falls between 10- 25ºC.  
The total annual rainfall during the study period was 

1251 mm, out of which about 85% occurred in the 
rainy season (Indian Meteorological Data Station 
BHU). The wind rose diagram is given in Fig.2. 

 Wind speed determines the travel time of a 
pollutant from its source to a receptor and accounts for 
pollutant diffusion in the windward direction. 
Therefore, the concentration of any pollutant at any 
receptor is inversely proportional to the wind speed.  
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Fig.3. Box-Plot showing concentration of different pollutants at different sites 

Varanasi are of street canyon type16. Now there is no 
SPM standard after November 2009 in India and is 
replaced with PM10 and PM2.5 as par NAAQS17 but we 
have monitored it to see its presence in the city. 
Annual mean value of SPM was found to be highest at 

site-4 (246.06±64.57 µgm-3) which may be due to road 
and building construction work during the study period 
and very frequent and long lasting traffic jams. 
Minimum SPM concentration was found to be 
113.89±29.8 µgm-3 in rural area  (site-6)  which  is  still  
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 Fig.4. Seasonal variation of pollutants at different study sites 
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very high. Similar trend was observed for PM10 also. 
Annual mean values of PM10 concentration were found 
more than the NAAQS values at all the sites being 
highest at site-4 (151.07±35.84 µgm-3) and lowest at 
site-6 (92.87±14.28 µgm-3). The higher values of 
Particulate matter in Varanasi city is a matter of great 
concern and is resulting in various respiratory diseases.  
It is reported that in many cities of developing nations, 
the average annual levels of PM10 exceed 70µgm-3. 
The WHO Air Quality Guidelines (AQGs) say that, in 
order to  prevent ill health, these levels should be 
lower than 20 µgm-3

 
18. Among all the air pollutants in 

ambient air, PM affects more people than any other 
pollutant19. The SO2/NO2 ratios were found to be 1.24 
at site-1, 0.83 at site-2, 0.52 at site-3, 0.86 at site-4, 
0.93 at site-5 and 0.63 at site-6. The low SO2/NO2 ratio 
is indicative of mobile sources as major emission 
sources at most of the sites; this ratio is high at site-1 
which means major pollution sources are stationary 
sources. All the pollutants show very clear seasonal 
variations. Fig.4 shows the seasonal trend of studied 
parameters at each site. 

 A significant seasonal trend was seen in PM10 
concentrations at all the study sites. Higher 
concentrations were observed in winter followed by 
post monsoon and summer, while lowest concentration 
was observed in monsoon season. Similar trend was 
observed for SPM, SO2 and NO2. Higher concentration 
in winter may be due to low wind speed and lower 
mixing heights resulting in higher residence time, 
while lower concentrations during monsoon could be 
due to the washout of the particulates by rain. 
However, Ozone concentrations were found highest in 
the months of summer and lowest in winter and 
monsoon. Low concentration in winter may be 
attributed to absence of solar radiation which is key 
factor of ozone formation, while in monsoon season 
lower concentration may be attributed to washout of 
primary pollutants which are key ingredients of ozone 
formation.  

Conclusion 

 This study provides comprehensive data with 
quality assurance and quality control of the ambient air 
quality in the study area for a period from October 
2010-September 2013. The annual arithmetic mean 
values of SO2 were found to be within the permissible 
limit at all the sites except site-1 (50.21±10.16 µgm-3) 
which is an industrial area. The annual arithmetic 
mean values of NO2 exceeded the permissible limit at 
all the sites except site-5 and site-6. It was highest at 

site-3 (59.22±14.65 µgm-3) and lowest at site-6 
(22.87±8.83 µgm-3). PM10 concentration was highest at 
site-4 (151.07±36.78 µgm-3) and lowest at site-6 
(92.87±13.54 µgm-3). It exceeds the permissible limit 
of CPCB at each site except site-6. SPM values are 
also very high at each site. Ozone concentrations were 
found within the permissible limit (8 Hour) at each site 
but found in higher concentration in summer and lower 
concentration in winter and monsoon. Each pollutant 
showed significant seasonal trend at each site, with 
highest concentrations in winter and lowest in 
monsoon. However ozone showed a different trend 
with its higher concentrations in summer and lower in 
winter and monsoon. 
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REMOTE SENSING PERSPECTIVE FOR LARGE RIVER VALLEY  
PROJECTS IN INDIAN CONTEXT 

 
DR. PRAVEEN KUMAR RAI* AND DR. KSHITIJ MOHAN** 

 
In most of the countries, civilization has developed 
along the banks of rivers. With the advancement of 
science and technology a concept emerged to bring 
river water over long distances through Irrigation 
systems by constructing huge dams and multi-purpose 
hydel projects.  These projects which are constructed 
with huge investments are getting silted at a faster rate 
resulting in reduced command area. 

 The land resource conservation and development 
is crucial for sustainable agricultural production. Land 
and water constitute the important resource base for 
meeting the essential requirements of society such as 
food, fodder, fibre, fuel, timber etc. For sustainable use 
of water recourses in any area we plan for river valley 
projects. River valley projects are projects in which we 
include:    

a) Construction of a huge dams & reservoir built on 
river  

b) Check dams 

c) Construction of tunnels 

d) Construction of roads 

 Dam structures block the flow of a river, stream, 
or other waterway. Some dams divert the flow of river 
water into a pipeline, canal, or channel. Others raise 
the level of inland waterways to make them navigable 
by ships and barges (Creager, 1968). Today there are 
more than 500,000 dams worldwide. The vast majority 
of these are small structures less than 3 m (10 ft) tall. 
Engineers regard dams that measure more than 15 m 
(50 ft) high as large dams. About 40,000 large dams 
exist in the world today.  In a country like India where 
rainfall is erratic and depends considerably on the 
vagaries of seasonal winds- the monsoons, importance 
of dams can hardly be overemphasized. 

 Hundreds  thousands kilometer long   
irrigational canals being fed by reservoirs created by 
around four thousand minor and major dams spread 
throughout the country have been responsible, to great 
extent, for making India self-dependent in food 
production. 

 

 The main objectives of any river valley projects 
are: 

a.  To Improve the hydro-electricity production 

 A dam generates electricity by releasing a 
controlled flow of high-pressure water from a reservoir 
through a channel called the penstock, where it spins 
the turbines that turn the generators, producing an 
electric current. The current then passes through ‘step 
up’ transformers that change it from a large current at 
a low voltage to a small current at a high voltage 
(Vishwanath, 2000). This current then goes over 
transmission lines to a substation, where the voltage is 
reduced for customers. Hydroelectric dams generate 
electricity. Hydroelectric dams harness the energy of 
water released from the reservoir to turn hydraulic 
turbines. The hydraulic turbines convert the energy of 
the falling water into mechanical energy, which is used 
to power electric generators. 

b.  Irrigation & drinking water 

 People have built dams to capture water to 
irrigate crops in areas where rainfall does not provide 
enough ground moisture for plant growth. 
Large storage dams support        sophisticated modern 
irrigation systems that have dramatically altered the 
landscape of arid regions throughout the world 
(Vishwanath, 2000). For example, large storage 
Bhakhra dam in the India have transformed thousands 
of acres of arid Rajasthan desert into productive 
cropland. Dams also replenish the water supply of 
cities and towns.                               

c.  Avoids floods & famines 

 Dams also protect low-lying areas from floods. 
Flood occurs when there is more rain falls than the soil 
and vegetation can absorb. The excess water runs off 
the land in greater quantities than rivers, streams, 
ponds, and wetlands can accommodate. Such heavy 
rains, and also snowmelt, periodically cause rivers to 
overflow their banks, spilling onto the surrounding 
floodplain. Ensuing floods can damage property and 
endanger the lives of people and animals. 
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d. To improve inland navigation &  
    development of   fisheries  

 When a dam obstruct a navigable river, 
engineers build a canal adjacent to the dam to permit 
ships and barges to by pass the dam. Canal locks are a 
series of gates designed to allow a boat or ship to pass 
from one level of water to another.                       

e.  Prevention of land degradation & soil  
    erosion from the catchments area 
f.  To Maintain the ecological balance in  
    the catchments area 
g. Increasing tourism 

1.    Choices of dam types 

 International congress on large dams defines a 
large as one which has a height' of more than 15m 
from the lowest portion of the general foundation area 
to the crust. 

 Dams with height s falling between 10-15m 
which satisfy the following conditions are also classed 
among the large dams: 

(a) Length of the crest of the dam greater than 
500m. 

(b) Capacity of the reservoir not more than 1 million 
cubic meters. 

(c) Maximum flood discharge not to be less than 
2000 cubic  meters/second 

2. Role of remote sensing and GIS for dam site 
location - An example in Indian context (Man river 
in the states of Gujarat and Maharashtra) 

 During dam construction engineer’s concern on 
the topography, slopes and land use condition in dam 
sites – 

 GIS and Remote Sensing play an important role 
in generating automated spatial datasets and in 
establishing spatial relationships. The Environmental 
Impact Assessment, for the dam construction is easily 
performed using remote sensing satellite data and GIS 
techniques. 

SELECTION OF SITES 

 (a) Topographically, a place which is most 
suitable for the purpose is selected. Ideally, it would be 
a narrow gorge (Fig. 1) or a small valley with enough 
catchments area available behind so that when a dam 
is placed there it would easily store a calculated 
volume of water in the reservoir created upstream 
(Mukerjee, 1990). 

 (b) Technically, the site should be as sound as 
possible: strong, impermeable and stable. Strong rocks 
at the site make job of the designer much easy, 
engineer can evolve best design. Impermeable sites 
ensure better storage inventories and stability with 
reference to shocks & slope failure around the dam. 

 (c) Constructionally, the sites should not be far 
off from deposits of materials which would be required 
for its construction because all dams require million of 
cubic meters of natural materials 

2.2 Remote sensing & GIS in dam sites  

 Remote sensing & GIS are very helpful in dam 
sites selection. The aerial photographs, satellite data in 
remote sensing and DEM/DTM in GIS gives accurate 
information of dam site location and its slope or relief 
aspects.  

2.2.1 Remote sensing satellite data in geological & 
geomorphological investigation for dam sites 

Geology and Geomorphology of the sites: 

 For obtaining the geologic information, 
conventional and latest techniques of geological and 
geological survey needs to conducted. Geological 
information includes lithological & structural 
information of the dam sites areas (Mukerjee, 1990). 

(i) Lithology  

 Here the geologist considers which types of 
rocks that makes the area. Surface & surface studies 
using different techniques of geological and 
geophysical investigation are carried out, which gives 
ideas about the type, the composition, and texture of 
the rocks exposed along the valley floor, in the wall 
etc. We study that the area are exposed under what 
class of rocks i.e. igneous, sedimentary or 
metamorphic us the exposed area and which of type is 
more prevalent, whether it is one class of the rocks 
existing there or more types of the same or different 
class rocks are found. Complex lithology creates 
problems in design and strong rocks like igneous 
(granite, gneiss etc) at the site make the job of the 
designer much easy, he can evolve best design (Singh 
P., 2004). By using satellite data lineaments map, 
geological maps etc. which gives ideas about geology 
of the dam site area can be easily prepared. Lineament 
maps give information about ground water potentiality 
and seismic activities of the area. If any area having 
high lineament density or any shear zones are 
identified, then that area is not favorable for dam site. 
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Fig.1: Topographical conditions near Dam site 

(ii) Structures 

 Structure also plays an important role in 
designing and construction of dams. So, structural 
features of the rocks of the sites need to be 
investigated. This involves detailed mapping of plane 
of weakness like, bedding plane, foliation, shear zones, 
faults, folds, joints, cleavage and associated features. 
Fault structures, folds, joints etc can be source of 
danger in a number of ways. If dam site area having 
fault, fault zone or sheer zones lineaments etc. chances 
of earthquake becomes more and stability of dam gets 
endangered (Fig. 2 & 3).  

(iii) Geomorphology 

 Geomorphological investigation in which 
engineers investigation about flood plain, alluvial 
plain, valley fills, hill & plateau rivers etc. of the dam 
site are very necessary during the construction of dam. 
Flatlands and plain can not be the convenient place for 
reservoirs. In alluvial plain, the reservoir area has to be 
an extensive, low-lying stretch bordered by high-land 
on flanks. Also the trend and rate of weathering and 
erosion in the catchments area or dam site also should 
be interpreted properly during geomorphological 
survey of dam site (Singh P., 2002). Likewise we can 
also prepare geomorphological map of the dam site by 
which we can easily predict that in dam site how much 
area comes under food plain, alluvium plain, during 
construction how much these areas are effected. Also 
we can analyze rivers in the piedmont slope area near 
dam site shows which type of pattern, how it is 
controlled by lineament or other geological features. 
These information easily find by preparing 
geomorphological map of dam site area. 

           The fig.4 gives idea about lineament & 
physiographic condition of Man River in the states of 

Gujarat and Maharashtra. The joint patterns as 
recorded in the rocks show a WSW–ESE and WNW–
ENE direction.  

 Using satellite data landslide information about 
erosional & weathering aspects in the catchments area 
can be easily prepared. If the catchments happens to be 
made up predominantly of landslide, weathered, barren 
slopes which are broken, falling, shattered and jointed 
profusely, the run off and slope wash contribute heavy 
load of sediments to the reservoir after every rain. This 
would obviously decrease the effective storage 
capacity of the reservoir.  

2.2.2 Remote sensing satellite data in hydrologic  
         information for dam sites 

 This include information of river flow in the 
selected watershed i.e. how much water from different 
sources are coming in dam site because continuous 
supply in the catchments area are very essential so that 
when a dam is placed there it would easily store a 
calculated volume of water in the reservoir created 
upstream. If watersheds are very large it can be good 
for any dam location. Also, information about ground 
water table is necessary. In view of such a close 
relationship between water table and storage capacity 
of the proposed reservoir, it is essential that water table 
all along the reservoir areas, especially along the 
flanks, must be established. 

 The hydrogeomorphological map can be 
prepared by overlaying geomorphology, 
lithostratigraphy, structure and land use. The 
hydrogeomorphologic conditions for each landform 
types are identified based on the different features. 
Also by using remote sensing techniques watershed 
map of the river on which dam are proposed, can 
easily prepare which  gives  information  of  the  steam  
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Fig.2: Shear zone under a Dam- unfavorable site 

 
Fig.3: Effect of folding on Dam site. 

order and amount of water coming in particular 
catchments area. 

 A studied has been carried out in the Man river 
valley, based on the characteristics of the 47 units of 
CEIU, each CEIU are assigned weightage and delivery 
ratio. The Sediment Yield Index is assigned to each 
CEIU. The sub-watersheds have been identified based 
on the area eroding more in time and space and have 
been prioritized based on the Sediment yield for future 
treatment (Fig.5).        

2.2.3 Remote sensing satellite data in land use /land 
cover information 

 Before the construction of dam it is necessary to 
know about land use/land cover of the area. With the 
help of Remote Sensing & GIS techniques Land 
use/Land cover map of the proposed area where dam is 

constructed can be easily prepared. By land use/ land 
cover map we easily analyzed that how much 
agricultural land, forested area etc. will submerged, 
how much people or villages affected during the dam 
construction. GIS can help in the site selection for the 
rehabilitation and infrastructure location for the 
dispersed people. 

2.2.4 Economic viability 

 Economically, the benefits arising out of a dam 
placed at a particular site should be realistic and 
justified in terms of land irrigated power generated or 
floods averted or water stored. Dams are invariably 
costly structures and can’t be placed anywhere and 
everywhere without proper analysis of cost-benefit 
aspects. 

3. Sonar surveys in dams and reservoirs  
    construction 

 A dam had possible areas of seepage and an 
inspection was required. Visibility in the water was 
very poor and a scanning and profiling sonar survey 
was recommended.  To produce finely detailed data it 
can be proposed that the profiling sonar head be 
lowered 150 to 20 above the bottom - this would keep 
the sound footprint small. Details of advantage to use 
Sonar data in Dam construction are given in fig. 6 & 7. 

4.  Environmental & social impacts on dam  
     construction 

 According to Forest Research Institute (FRI), 
1995, 3.5 % forested area has been destroyed and 
thousands of rare flora and fauna or other important 
species are destroyed due to river valley projects. 
Details impact on dams construction are shown in the 
fig. 8, 9 & 10. Impacts of river valley projects are 
showing below: 

(a)  Impacts at dam site  

(b)  Impacts on command areas  

(c)  Impacts in downstream area 

5. GIS & remote sensing based study of the 
reservoir-induced land use/land cover changes in 
the catchment of Tehri dam in Garhwal Himalaya, 
Uttarachal (India): A case study 

 Tehri dam that is coming up in the catchment of 
Ganga River a little downstream of the confluence of 
Bhaghirathi and Bhilanganga rivers. Work on this dam 
started in 1978 and is envisaged to produce 2000 MW 
of electricity, besides irrigating 270,000 ha of land and  



 REMOTE SENSING PERSPECTIVE FOR LARGE RIVER VALLEY PROJECTS IN INDIAN CONTEXT 29 

 

 
Fig. 4: Lineament & physiographic units in Man river valley. 

 
Fig. 5: Sediment Yield Index (SYI) 

 

 
Fig. 6: Detail of the dam face showing construction joint & debris in Sonar data 
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Fig.7: Advantages to use Sonar data in dam construction side 

 

 

 

 

 

 

 

 

 

 
Fig.8:  Impacts at Dam Site 
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Fig. 9: Impacts on command areas 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.10:  Impacts in downstream area 
 

providing drinking water to the tone of 500 cusecs to 
the New Delhi. 

 

 

 

 

 

 

 

 
Fig.11: Digital Terrain Model (DTM) of dam side area for 

perspective view 

 With the help of GIS based techniques and land-
use/land-cover map prepared through  satellite data, it 
is estimated that the Tehri reservoir in the upper 
catchment of Ganga river would directly affect 2688 
ha of agricultural land and another 3348 ha around the 
reservoir rim would be rendered unfit for cultivation. 
The Himalayan terrain provides cost-effective 
conditions for dam construction–deep gorges with 
wide valleys on the upstream; but the inherent fragility 
and proneness of the terrain to seismic tremors is the 
bone of contention between environmentalists and 
policy implementers (Piyoosh et. al., 2002). 

 Remote sensing techniques are particularly 
suited for providing reliable, up-to-date and 
comprehensive data on land-use/land-cover. Apart 
from the field investigations, IRS LISS-III multi-
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spectral and PAN (panchromatic) data are used for 
preparing the land use information of the area. Forest 
types identified along the slopes of the Bhaghirathi and 
the Bhilanganga valleys are classified into (i) dense 
mixed, (ii) open mixed, and (iii) scrub. The dense 
mixed forest accounts for 71.5% of the total forest 
covered area, while open forest accounts for another 
26.4%. With the gentler slopes being cleared for 
cultivation, forests are mainly limited to the higher 
reaches; high (20–30°), very high (30–42°), and steep 
(> 42°) slope class accounting for 30 and 25, 15% of 
the forest cover respectively. The entire Bhaghirathi 
catchment area is mountainous and rugged, with poor 
infrastructure development. The area is therefore 
sparsely populated, with the population being 
concentrated in the river valleys where agriculture is 
being practiced in river terraces. 

 The Tehri dam is designed to be 260.5 m high 
and would submerge everything below the critical 
840.5 m level on the upstream side. Digital terrain 
model (DTM) of the area together with the land-
use/land-cover map prepared with the help of satellite 
data (Fig. 11). Under the GIS environment, a dam with 
260.5 m height was simulated to assess the storage 
capacity of the showing impoundment of the area. 

 This submergence zone layer was then used for 
assessing the various land-use/land-covers types likely 
to be affected by the impoundment of water in the 
lake. These studies show that the Tehri reservoir 
would cover an area of 5170.21 ha and would have a 
storage capacity of 4345.44 million m3.  Agricultural 
land accounts for almost 53% (2690 ha) of the total 
area submerged by this dam. A number of habitations 
in the river valley, including the township and 
erstwhile district administration centre at Tehri 
submerged by the reservoir water. The reservoir affect, 
the land around the reservoir side. A buffer zone of 
500 m is thus created around the reservoir and with the 
help of the land-use/land cover map, various-types of 
land-use, falling within this zone, have been marked 
out. It is observed that 3350 ha of prime agricultural 
land (around 47% of the total area within the buffer) 
on the upper terraces falls within this zone. 

 This land is be left barren even if not affected by 
salinity and the marginal farmers owning these lands 
would have to be rehabilitated. To add to it, around 
42% of the area within the buffer zone falls in dense 

mixed forest and open forest covered area. Water 
sources of a large number of habitations on the 
reservoir are flooded by reservoir waters. This posed a 
threat of an epidemic or water born disease in the 
region. 

 Besides this, the regional or district level effects 
include: (a) Displacement of labor from agriculture; 
(b) Widening income disparities; (c) Declining 
sustainability of secondary and tertiary sectors; (d) 
Enhanced ecological pressure upon the catchment due 
to the migration of people; (e) Increased erosion due to 
engineering activities; (f) Scarcity of drinking water 
due to water sources getting inundated  

 At present agriculture has been the backbone of 
economy in Tehri region and the studies show that the 
reservoir have affected 6034 ha of prime agricultural 
area (mostly irrigated) of the river valleys. The dam 
would affect 3663 ha of mixed and open forests, with 
2990 ha falling in the buffer zone of 500 m (Piyoosh 
et. al., 2002). With the increased humidity, biomass 
availability in the region have increased together with 
the increased incidences of water-borne diseases. 
There is an urgent need of promoting non land-based 
economic activities in the region apart from promoting 
the industrial infrastructure, so that the affected people 
could easily find suitable economic rehabilitation. 

6.  Conclusion 

 Satellite remote sensing data is an effective tool 
in any large river valley projects. It provides a synoptic 
view of the whole area in multi-spectral mode in 
different times of the year. GIS and Remote Sensing, 
play an important role in generating automated spatial 
datasets and in establishing spatial relationships. The 
Environmental Impact Assessment, for the dam 
construction can be performed very easily using GIS 
and Remote Sensing satellite data and software’s. 
Efficient management of irrigation water can be 
suggested using recent information of the command 
area by processing satellite data through image 
processing ERDAS IMAGINE SOFTWARE. The 
impact of the dam in terms of submergence area and 
command area compute to assess the net benefit to the 
society. GIS can also help in site selection for the 
rehabilitation and infrastructure location. Hence, before 
starting any river valley projects all above aspects need 
to be studied thoroughly by civil engineers & designers. 
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SCIENTIFIC AND TECHNOLOGICAL REVOLUTION (STR) AND  
SOCIAL CHANGE IN INDIAN CONTEXT 

 
PROF. ANAND PRASAD MISHRA* 

 
Science and technology as integral parts of human 
culture acts as instruments on space for evolving 
pattern of social transformation. The evolution of 
knowledge is the product of society to fulfill the needs 
of human requirement. It helps in maintaining their 
future path of development. The advancement of 
scientific knowledge and technological revolution are 
products of accumulated knowledge gained by society 
through achievements of historical development. 
Scientific and technological revolution (STR) reveals 
the status of social and cultural advancement in 
society, which ultimately creates new dimension in 
history of social progress. The interlinkages between 
STR, knowledge and society are quite visible in 
process of expanding space for democratization of 
social and economic production. STR created new 
intellectual horizon which enabled man to question the 
accepted belief, as well as established objective, 
purposes and goals of systems. The scientific and 
technological revolution (STR) impacted lot to social 
structure by changing means of production and 
relationship between man and man. Actually, “the 
philosophy created as a result of the twin development 
of science and technology on the one hand and the 
economic theories and philosophies on other reduced 
man to a number and a cog in the machinery of 
production and his creative capabilities could only be 
judged by the number of items produced in a given 
time and his effort value on that basis .The artisans 
reaction in Britain in the form of Luddite revolt was 
both natural and understandable” (Rahman, 1980). The 
status of STR is really a reflection of individual 
relation in their social life. It is a well known fact that 
the discoveries of steam engine and electricity created 
a background for ending of long practiced slavery in 
human civilization. Albert Einstein outlined the 
importance of electricity for ending slavery. This 
emerging pattern of STR also contributed in expanding 
dynamics of democracy in a science & technology 
based rich society. Democratization of society and 
increasing desire for democracy among people are 
significant elements, which promote scientific temper 
and technological revolution in society. Pandit Nehru, 
whose  contributions  to  the  progress  of science &  

 

technology in India is well known that he was only 
prominent national leader who tried to initiate a debate 
in Congress for the needs of national policy on 
science. He also put forward some basic observations 
on national science policy, which are as follows; 

a. Creating social consciousness amongst scientist, 
by posing social problems before them and 
asking them to try to find answers... 

b. Involvement of scientist in decision making 
c. Using scientific knowledge in reforms 
d. Promoting scientific temper.  

 Nehru knew that science could not flourish 
merely by creating an infrastructure in a society which 
was steeped in superstitution; he, therefore, made 
considerable efforts himself, repeatedly pointed out to 
the scientists the need for the popularization of 
scientific outlook among the people. He wanted to 
make science & technology as a part of Indian culture. 
He thought this to be a critical factor in the 
development of science & technology in India. 

Indian Social Structure and STR 
 The scientific & technological discoveries are 
the product of creativity of human being that itself 
representative of democratic social structure and 
individual freedom. To understand this, we may 
discuss about the invention of steam engine in Europe. 
The use of steam-power for driving engines first 
patented by James Watt in 1769, gave a tremendous 
boost to industrial production. After that in 1765, 
Lames Hargreaves, a weaver and carpenter of 
Blackburn, invented the ‘spinning jenny’ and patented 
it in 1770. It was a simple machine worked by hand 
which fitted into the domestic system of production 
and substantially increased the output of yarn. In 1794, 
Edmund Cartwright patented a power- loom. These 
inventions changed the pattern of production and 
overseas trade. These inventions may be examined in 
Indian context and evaluated through its social and 
historical reality. We may ask question why stem- 
engine was not invented in India. Why person like 
James Watts and others were not born in Indian 
society?  
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The explanation of this question could be seen in 
Indian social structure. Indian social structure and its 
historicity may prove significant elements in study of 
STR and social change. “It is well known that the 
Indian sub-continent occupied a distinct place in the 
history of science in the ancient and the medieval 
period. A comparative study of Indian and European 
scientific thought shows that, while Europe was 
passing through dark ages from about 5th to the 11th 
centuries A.D., India reached the zenith of her cultural 
glory in the classical age and made remarkable 
progress in the field of mathematics, medicine, 
astronomy, chemistry and metallurgy. The scientific 
genius of the ancient Hindus, however, appears to have 
exhausted itself by the end of the 12th century. All 
original scientific works have written in India was 
before this time and more appeared once again before 
the end of the 19th century. The centre of intellectual 
gravity shifted to Europe. (Subbarayappa & Amit Das, 
1980.). 

 These historical facts give us insights to 
understand the logic of scientific and technological 
revolution (STR) in India. The prevailing caste 
structure in Indian social organization played major 
role in shaping the evolutionary pattern of knowledge. 
The Brahmnical cultural value restricted the common 
people, especially working class, to participate in 
process of knowledge production. The parasitic 
approaches of ruling class people deprived large 
section of common masses from the ambit of science 
and technology. These deprived section, which lost 
their right to acquire knowledge, have only right to 
participated in labour oriented production, while the 
knowledgeable section of society detached themselves 
from labour and production. This ground reality in 
Indian context created dichotomy between knowledge, 
labour and production. Actually, the social hierarchy, 
untouchability, Brahminical mind set and its relation to 
production have played a negative role for 
manufacturing technology that enhanced labour 
productivity. The Indian dichotomy can be explained 
through the observation of great thinker Antonio 
Gramsci (1891-1937), when he said, “all men are 
intellectuals but not all men in the society have the 
function of intellectual “. He further observed that 
each social class, creates together with itself , 
organically , one or more strata of intellectual which 
give it homogeneity, and an awareness of the new 
function not only in economic but also in the social 
and political fields. These, intellectuals, as Gramsci 
said “actually the survivors of the past, since they were 

the part of the superstructure in which the base, in the 
particular mode of production is already substituted by 
a new one, hence far from reality, their ideology had to 
be idealist”. These ideological discourses substantially 
explain the Indian condition in which common 
people's intellectual capabilities were not fully utilized 
for the development of science and technology. Prior 
to that, we had a very balanced approach in our social 
order and scientific orientation, which ensured every 
man to participate in process of history.  

Energy, science and society 

 The utilization pattern of energy is an important 
parameter for scaling the advancement of science and 
technology and social change. In primitive society the 
needs of developmental activities were fulfilled by 
human labour and later on shifted towards animal 
energy. The demand of human labour for development 
legitimized slavery in then society. The history of 
slavery shows that it in many ways has contributed for 
economic betterment and enhancement of productivity 
in a specific period of time. The evolution of science 
and technology opened new chapter in human 
civilization to fulfilled the needs from nature gifted 
energy resources and evolving technology of machine. 
The discovery of coal, petroleum, natural gas, uranium 
and other energy resources have major impact on 
individual, society, politics and cultural dimension in 
bigger way. The scientific invention, especially in 
context to our present day energy requirement, could 
be proved its utility to solve these problems in future 
through STR. This observation is quite visible in our 
scientific discourses and majority of scientist shown 
their optimistic attitudes towards this. Hari Narain 
(1970), Vice Chancellor of Banaras Hindu University, 
expressed his firm opinion on the potentiality of 
science & technology, in this context and he observed, 
“Over the very long run, man’s fate on the average is 
pre-destined by the Malthusian disequilibrium. Man 
pro-creates in a finite word. Man’s continued scramble 
for finite resources condemn him to eternal social 
instability, to violence and to brutishness. Science and 
technology have provided many solutions to save the 
mankind from eternal social instability”. 

 Actually, the STR is a powerful tool for any 
human society, which gives strength in hands of 
people of a concerned society that have knowledge 
about science and technology. It is fact of history that 
British conquered India not only because Indian 
economy was completely devastated at the time of its 
victory and the people of India were disunited, but the 
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British rulers brought in an advanced technology and 
trade, economic production system, education, science 
and culture. (George, basalla, 1967). The powerful 
nation always has better knowledge about science and 
technology, which gave them superior position among 
groups of nations. The British Empire adopted step-
motherly design in developing the science and 
technology in India. Consequently, the status of R&D 
sponsored by western countries ignored the alternative 
sources of energy, like solar, wind, ocean current and 
thorium based nuclear energy and they never 
interested to open the natural routes of science and 
technology in most of the colonial tropical nations. 
The agenda of empire mostly confined towards the 
interest of colonial ruler, which constructed power 
plant, and other alternatives became insignificant and 
it never related with ground reality of tropical nations. 
The low level of skill in science and technology 
created the problems of stagnancy in social and 
cultural sphere of life that created obstacles in the 
process of social development. 

STR and gender equality 

 The scientific and technological revolution 
(STR) impacted greatly on mode of production, 
process of social formation and its structure in bigger 
way. The transformation of mode of production from 
primitive to organized agricultural production and later 
on simple to complex productive processes have 
deprived women from productive assets. The evolution 
of STR is an important factor which considerably 
influenced the nature of production and ownership. 
Marx (1955) was aware that the process of production 
would reach a point where labour would become 
superfluous. This understanding gives us a point 
through which we can formulate a theory for historical 
routes of women deprivation. Engels (1884) described 
women position as varying according to the pattern of 
historical development and accessibility to modern 
knowledge and technology. Boserup (1970) observed, 
“in course of agricultural development men’s labour 
productivity tends to increase, while women’s remains 
more or less static “. Goody (1976 ) linked his work to 
the findings of Boserup by qualitative analysis of pre- 
industrial society; female farming was associated with 
hoe agriculture and simple polity, while male farming 
was associated with more advanced agriculture, more 
complex polities and with inheritance systems of 
diverging devolution under which property is 
transmitted to women  either as dowry or inheritance. 
It clearly reveals that the subordination of women in 

specific historical periods was a consequential impact 
on women through her inability to command over the 
ongoing process of STR in historical development. It 
is a fact that most of STR has marginalized women to 
participate in every evolutionary developmental 
activities. Through these, most of our historical past 
was full of violence and conflict because soft and 
caring nature of women lost its legitimacy in decision 
making processes and it was masculine centuries. The 
contemporary soft skilled technology has many new 
things for women, which give her power to handle it 
and extend her command in every sphere of life. The 
21stcentury STR provides women better opportunities 
in every sphere of life, and through this anyone can 
draw conclusion that 21st century will be a faminine 
century 

STR in India 

 Being an ancient civilization and tradition of 
Vedic knowledge, Indian scholars contributed a lot for 
the development of science and technology. “About 
1500 B.C Aryan migrated from the Iranian plateau to 
Indian sub- continent. They use to speak Sanskrit. 
They came with their own culture. In Vedic literature 
uses of plough and sieve were in vogue. The Rig Veda 
had no mention of rice but barley. In later Veda, rice 
was mentioned. Idea of rotation of crop was known. 
Large number of plants was known including the 
difference between trees, shrubs, and creepers. Internal 
structures of some of these plants were also known. 
About 260 animals were described. Mammals, birds, 
reptiles, fish and insects were separately mentioned. 
The Atharva Veda had reference of 16 types of 
Krimies (worms) in man and cattle causing diseases” 
(Sivatosh Mukherjee, 1980). 

 Sivatosh Mookerjee (1980) studied about the 
advancement of STR in Indian context. He found, “in 
a sweeping survey to ascertain the general pattern of 
growth of biology from the classic period to mediaeval 
period, one can deal with time span in two definite 
ranges. First, between 600 to 1200 A.D. and the 
second between 1200 A.D. to 1800 A.D. By far the 
most glorious period of scientific development in India 
fell between 4th to 8/9th century A.D. Science during 
this period blossomed into many technological 
innovations. .. Memorable names like Aryabhata I, 
Bhaskara I, Brahmagupta  and others made some of 
the most fundamental discoveries in Mathematics and 
Astronomy….Buddhism’s concern for the sick 
recreated some more interest in this (Ayurveda)  
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branch of science, Vagbhata and Nagarjuna being 
Buddhist monks took active interest in this area  and 
contributed in research… During the 12 and 18th 
century the two trends of activity were evident. One 
trend concerned with the cultivation of the ancient 
tradition of science and the other had been the new 
influence of the Islamic and European science brought 
to India through new contact…Under the Islamic 
influence Unani like Ayurveda came to India during 
this period and flourished well. Unani was practiced 
by Hakim. Allauddin Khilji patronized many Hakims. 
Often Vaidyas and Hakims practiced together.”During 
the Mughal period life science and agricultural 
sciences got importance and also contributed in many 
ways to discovery of science and upgradation of 
society. 
 During freedom movement Indian society 
confronted with many evolving question and its related 
ideology. Under these circumstances , a section of 
Indian intellectual who under the influence of national 
movement became aware of the need of science as 
most fruitful intellectual activity with its great 
potential to change economic and social life came 
forward to build the first Indian Research organization 
under the name , ‘ Indian Association for Cultivation 
of Science’. This national organization for the 
cultivation of science by the people of India was 
established by Dr. Mahendra Lal Sarkar in Calcutta in 
1876. This has attracted the talented Indian youth, who 
later on contributed a lot for betterment of Indian 
science and raised it up to world class. Stalwarts like 
C. Bose, P.C. Ray, C.V. Raman and later on eminent 
physicist like K.S. Krishnan all worked in the Indian 
Association for Cultivation of Science .This proved the 
deep sense of understanding of our national leader 
about the importance of STR in nation building. 
 Indian National Movement added new chapter in 
furthering the advancement of science & technology 
during the period of 1930 to 1934. This was the period, 
when National Congress confronted with ideological 
debate. The progressive section of congress under the 
leadership of Pandit Jawaharlal Nehru tried to search 
out the routes for science and technology in India. 
They were firm in his opinion for expansion of science 
and technology in society and scientific temper among 
people. During these periods several efforts were made 
by our leaders to initiate their activities for expansion 
of institutions which can promote science and 
technology in India. In 1902, Board of Scientific 
Advice was established and later on in 1903 Imperial 
Agricultural Research Institute and Forest Research 

Institute (1906) started for scientific work. Major 
initiative was instrumented through national 
movement by constructing Board of Scientific and 
Industrial Research in 1942. In continuation to these 
efforts, our great national leader and congress 
president Mahamana Madan Mohan Malviya had 
demonstrated his vision for STR through his sacrifices 
for establishment and development of Banaras Hindu 
University. The vision of Banaras Hindu University 
laid by Mahamana is pertinent to mention here for 
understanding of dynamics of STR in India. Being a 
prominent congress leader Malviyaji proposed the 
concept of ‘University’ before the congress session 
which was held in Banaras in 1905. It was discussed 
by then prominent congress leader and all supported to 
this proposal. The proposed idea of university said, 
“Promotion of scientific, technical and artistic 
education combined with religious institution and 
classical culture as task for construction of seat 
learning. Through scientific & technological 
innovations, Banaras Hindu University contributed in 
many ways for STR and development in India. The 
premium institutions like ONGC, CSIR, ICAR, 
BARC, BHEL, etc., have been established and 
strengthen by trained people from BHU. 
 The previous discussions give us an account of 
scientific and technological development in India and 
the role of national movement in formulating design 
for advancement of science& technology. However, 
the evolutionary processes were very much painful and 
it still put obstacle from its social and cultural roots in 
furthering STR for common people. It needs new 
kinds of democratic alternative in our social structure. 
There is a need to move democratic towards a society 
and expand science & technology for a common man. 
STR, democracy and development 
 The Scientific and technological revolution 
(STR) is itself a product of individual freedom and 
democratization of society. The experiences of STR in 
European society evolved through people aspiration in 
the forms of liberty, fraternity and equality that give 
opportunity to people to apply their creativity in a just 
way. The constituted law on Feb. 4, 1794 prepared 
ground for abolition of slavery in different parts of 
globe in general and Negro slavery in all the colonies 
in particular. This had also made background for STR 
and ultimately towards industrial development in 
western countries. It is well known fact that STR has 
opened entirely new chapter for democracy and 
development. It also requires quantitative and 
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qualitative re-arrangement, re-identification and re-
definition in an evolving social reality. Moreover, the 
information and communication, as a product of STR, 
has started redefine of our thought and social activity, 
enhancing and penetrating into ground of our 
democratic life. Due to advancement in technology 
most of the manufacturing unit has gone through 
tremendous change and landscape of production now 
dominated by small, handy and computerized machine. 
This development dynamics and reality are becoming 
big concern for future agenda of   social development. 
Anil Rajimwale, (2014) conclude this; “software, 
touch screen and virtual realities have great potentials 
for the future of society and the individual, including 
for democracy. One has to prepare for it by working 
out their implications. The borderline between 
software and hardware is getting blurred, and the 
hardware is losing the battle (contradiction) to 
software. This development is fraught with great 
possibilities for the future, as the machine, tools and 
other hard and tangible objects will be losing much of 
their present importance and role. This has a direct 
bearing on democracy” (Anil Rajimwale, 2014). These 
emerging discourses on STR give some insights about 
our future society. 

Resolution on STR 

 The key to national prosperity always lies in 
hand of modernization, i.e. science and technology that 
itself a product of rational social set up.  Modern 
technology is not a simple product of science. It 
emerged through as a process of cultural advancement 
and has its own logic and impact on socio-economic 
and political structure. Pandit Jawaharlal Nehru 
proposed Scientific Policy Resolution in Parliament in 
1958 and it stated, “it (STR) is an inherent obligation 
of great country like India with its traditions of 
scholarship and original thinking and its great cultural 
heritage to participate fully in the march of science 
which is, probably, mankind’s greatest enterprise 
today”. This resolution prepared by our national leader 
explains the vision on importance of science, roots and 
policy orientation on issues of STR. The objective of 
scientific policy is still relevant to our nation and 
society. Some of the major aspects are as follow; 

1.  To faster all appropriate means for the 
cultivation of science and scientific research. 

2.  To ensure an adequate supply for research in 
science and technology. 

3.  To encourage and initiate programme for the 
training of scientific and technical personnel. 

4.  To ensure that the creative talent of men and 
women should be encouraged so that they could 
participate in every sphere of STR. 

5.  To ensure academic freedom to every individual 
that help enhancement of STR. 

6.  Transfer all benefits gained by STR to common 
people. 

 These objectives are very much significant for 
the development of science and society. Lastly, the 
Nehru vision on scientific temper is pertinent to be 
considered by ours in any scientific resolution. The 
“science could not flourish merely by creating an 
infrastructure in society which was steeped in 
superstition”. Therefore, the level of science and 
technology always has its relation with rational social 
structure. This rational and scientific approach is quite 
significant and critical element in any resolution for 
development of STR. 
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THE SENSE AND SCIENCE OF WATER IN ANCIENT INDIA 
CAN THE PAST BE THE KEY INTO FUTURE? 

 
 

PROF. K.N. PRUDHVI RAJU* 
 

The Past 
Rivers and river-valleys had been centres of 
development of civilization.  The importance of water 
as a precious resource had been realised by all 
civilizations to sustain life on earth.   In Srimad 
Bhagawadgita, a spiritual classic in Sanskrit language 
(Chapter 3, Verses 14 & 15) containing lessons for 
humanity for ideal living, on water, it was said:  
annādbhavanti  bhūtāni parjanyādannasam bhavah 

yajñādbhavati parjanyo yajñah karmasamudbhavah 

karma brahmodbhavam viddhi brahmāksarasamundbhavam 

tasmātsarvagatam brahma nityam yajñe pratishtitam 

“where there is rain/water, there is food; where there is 
food, there is life, where there is life there is action; 
where there is action, there is knowledge; where there 
is knowledge there is sacrifice/offering; where there is 
sacrifice/offering there is rain/water” (slightly 
modified, Ramsukhdas, 1989: 133-134). 

 It is all pure science.  It needs no elaboration; so 
much is in our hands, make it or mar it.  At least, if the 
knowledgeable practise it, they can preach to spread 
the ‘shruti’ the word, about water. 

 No more needs to be written about the 
importance of water.  What was once a ubiquitous 
resource has become scarce and even in places where 
water is everywhere, it had become scarcer because of 
quality deterioration.  The causes for the present state 
of affairs are--population increase, industrialisation, 
urbanisation, poor governance and management and 
peoples’ apathy and ignorance. With the much 
expected changes in climate and environment coupled 
with increase in population, industrialisation and 
urbanisation, the situation can turn for the worse.  
Then, the question is, how to cope with the demand for 
water in future with further increase in the level of 
civilization when the requirement of water is expected 
to increase manifold. 

 The importance and value of water had been 
realised very well in ancient India.  The ancient seers 
expressed on the importance and value of water thus  

 

(Rangacharya, 2000): “praanavah aapah 
amritmavaapah - water is life, water is ambrosia; 
shantirvai bheshajam aapah - water is peace, water is 
panacea; rasovaa aapah annam aapah - water is sap, 
water is food; veeryamava aapah aapovaiyajnah - 
water is strength, water is sacrifice; aapo retah 
aapovai sarvadevata - water is energy, water is all 
gods; aapovai devanam priyamdham - water is loved 
by gods”.  The last line (from Taittiriya Aranyak 6 
Prashna) of this compiled hymn is connected with 
many stories of angels vis-a-vis water.  The stories go 
thus: As water is not available in the Heavens, angels 
at the sight of water on earth used to get so much 
enamoured with it they used to forget to return to their 
heavenly abode enjoying in the lakes, ponds and rivers 
and used to attract the wrath of their ‘bosses’ for 
overstaying on earth.  What angels don’t have in 
Heaven, we have it on the Earth!?  This is the reason 
why, water is offered as the most precious gift to gods 
in daily (sandhyavandanam) prayers: “aachamanam - 
sipping of water thrice; aapo marjanam - sprinkling of 
water on the body to immerse oneself in water to be 
one with the universe; punar aachamanam - sipping of 
water once again; pratah prasanam - drinking of water 
in the morning; punar marjanam - repetition of 
‘marjanam’; arghya pradaanam - offering of water to 
the Sun god; deva tarpanam - offering of water to 
gods.”  In terms of health, the value of sipping and 
drinking of water in the mornings is well vindicated by 
modern research. 
 These are different steps in daily prayer—
sandhyavandanam—morning, afternoon and evening 
prayer--which is intimately linked with water.  At 
every step in this day to day prayer, water is used as 
the most precious gift that one can give to gods.  There 
is nothing more valuable than water which can be 
given to gods as an offering.  This was the type of 
relationship that ancient Indians developed with water 
and this relationship and veneration for water were 
responsible for keeping water sources full and pure.  
 This is what we have in Rigveda, Mandala 10, 
Hymn 9 on waters which is recited during 
sandhyavandanam to perform  aapo    marjanam    and  

punar marjamam. āpohishtā mayobhuvas tā na ūrje * Department of Geography, BHU, Varanasi-221005 
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punar marjanam.  
Ápohista mayobhuvas ta na Úrje dadhātana 
mahe ranāya cakshase 
yo vah śivatamo rasastasya bhājayateha nah ushatee riva 
mātarah 
tasmā aram gamāma vo yasya kshayāya jinvatha  
āpo janayathāca nah  
śam no devīr abhishtaaya āpo bhavantu pītaye  
śamyor abhi sravantu nah  
īśānā vāryānām kshayantīś carshanīnām  
apo yācāmi bheshajam  
apsu me somo abravīd antar viśvāni bheshajā  
agnim ca viśvaśambhuvam āpah pranīta bheshajam 
varūtham tanve mama  
jyok ca sūryam driśe  
idam āpah pra vahata yat kim ca duritam mayi  
yad vāham abhidudroha yad vā śepa utānritam  
āpo adyānv acārisham rasena sam agasmahi  
payasvān agna ā gahi tam mā sam srija varcasā  
 “Benevolent waters give us energy.  We look up 
on you with great delight.  Give a portion of the most 
auspicious sap that you have like what mothers give 
their children.  You sent us to this abode and give us 
strength to sustain life.  You the goddesses of waters 
quench our thirst and flow to us to give us health and 
wealth.  We beg you the water queens to flood and 
fertilise our fields.  Oh! waters soothe our pain and 
heal our wounds and bless us with fire.  Waters, be 
like panacea to cure our ills till we live to see the Sun.  
Waters, wash our sins, drive away the evil from within 
us.  It is because of you waters from your moisture I 
am here on this abode this day, the fire within you rich 
like milk immerse me with your splendour” (slightly 
modified, http://hinduismfacts.org). 
 It is not the intention of the author to bat for the 
revival of rituals and to take recourse to religion in all 
matters.  In India actually nothing is connected to 
religion as much as things are connected to religion in 
the other parts of the world for ‘Hinduism’ in sensu 
stricto is not a religion but a philosophy and a way of 
leading scientific and systematic life.  This digression, 
of course, not irrelevant to the subject, helps in 
understanding the scientific philosophy of ‘hinduism’ 
especially in the context of water. In India, the so 
called ‘religion’ is basically based on five primordial 
elements—earth, fire, sky (ether), air and water—
called ‘panchbhutah’--five elements. Of course, later 
these ‘panchbhutas’—five elements are replaced by 
Vishnu, Brahma, Mahesh, Indra and Yama (Singh, 
2012).  In fact, it is from these five elements the word 
‘bhagavan’—God is made.  ‘bh’ stands for bhoomi--

earth, ‘a’ stands for agni--fire, ‘ga’ means gagan--
sky/ether, ‘va’ means vayu--air,‘n’ stands for neer--
water (Abhilash 2010). Several meanings are given for 
the word “bhagavan” and its etymology.  In Sanskrit 
unlike in many other languages each and every letter 
in alphabet conveys a meaning or two.  That explains 
the origin of the word ‘bhagavan’--God in India.  And, 
this is the reason why, people living beyond the 
boundaries of the present day ‘hindukush’ mountains 
are called ‘idu’, (‘i’ is pronounced as ‘i’ in ice) the 
worshippers of ‘five elements’—panch bhoothas or 
five Gods--Vishnu, Brahma, Mahesh, Indra and Yama.  
It is a different matter this word ‘idu’ which means 
‘five’ later on got corrupted to ‘indu’ and ‘hindu’ 
(Singh op cit). Subsequently, in an environment of 
complete creative freedom, several gods and 
goddesses in several forms and figures have been 
created by the creative minds basically out of these 
five elements—the panchbhootas or five Gods.  So, 
the so called ‘million Gods in hinduism’ is a result of 
creative freedom enjoyed by the people of India.  
These million gods are in some way or the other are 
associated with these five elements and the energy 
inherent within them.  Water is one of them. 
 Take a look at the names of a couple of 
important Indian rivers—the Saraswati and the Ganga.  
Sarasvati (holder of sweet water, the daughter of the 
seas), Ganga (from sky to earth), Varuna (daughter of 
Varun, the rain God) etc., etc., are generic names.  
This is exactly the reason why many small rivers and 
tributaries in many parts of present-day India are 
called by these names.  The Saraswati and the Ganga, 
the personifications of water, one (the Saraswati), the 
holder of sweet water and the other (the Ganga) 
descending from the sky (gagan) to the earth (gagar), 
we know very well the former which nurtured a great 
civilization but choked up with unbridled silt coming 
down the Himalayas because of large scale 
afforestation and the latter is so polluted now, its 
waters are unfit to consume directly.   
 Alas, what did the Indians do to their lifeline—
the Ganga. Just take a peek at Panditaraja Jagannath’s  
poem “Ganga Lahari” on the Ganga. 
samruddham soubhagyam sakalasudhayah kimapi ta 
nmahaiswaryam leelajanitajagatah khandaparshoh 
shruteenaam sarvasvam sukrutamatha moortam  
sumanasam sudhasoundaryam te salilamashivam nah 
shamayatu 

 “You, Ganga who covered up the earth with 
greenery and wealth, the creator and sustainer of life 
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on earth, and the prized possession of Shiv, the 
essence of Vedas/knowledge and who is blessed by the 
gods as ambrosia, wash away all our sins, evils and 
inauspiciousness.” (Marjanovic 2007: 23). 
 Now, the question is why and how so much of 
deterioration has come onto our waters in our great 
lifelines of rivers?  In the same ‘Ganga Lahari’ of 
Panditaraja Jagannath, he eulogised the Ganga further 
thus, Lord Shiva is considered as ‘nirlobhi’ (non-
miser); but as for ‘Ganga’ He held it as his prized 
possession/wealth; meaning thereby that as mortals we 
(the Indians) should be great misers holding onto the 
Ganga in its pure pristine form for we owe our life, 
health and wealth to it.  Are Indians doing it?  The 
answer is an emphatic no. There are examples galore 
like this about the greatness of the Ganga.  A line in 
Adi Sankara’s Verse 20 in his ‘bhajagovindam’ 
expresses thus the value of a drop of water of the 
Ganga: 
bhagavadgeeta kinchdadheeta 
gangaajalalavakanika peeta 
sakrudapiyena muirarisamarcha 
tkriyate tasya yamena na charcha 
 “A little study of the Bhagawad Gita, drinking of 
a drop of Ganga water, a casual worship of Murari—
these will save you from debate and Death”. 
(Rajagopalachari 1988: 33). 
 Myths have meanings.  The Ganga is 
‘jatatavigalajjalapravah’.  Lord Shiva took Ganga into 
his locks, controlled it and released it for the sake of 
people.  The forests of Himalayas are compared to the 
locks of Lord Shiva.  The story ‘Ganga Avatarana’ is 
well known to Indians.  With no forests over the 
Himalayas, the Ganga can wreck havoc.  There are 
examples plenty ascribed to uncontrolled rain causing 
havoc in the Himalayas because of forest felling. 
 It is because of the importance of water as life 
giving and life-saving and life sustaining element, it is 
venerated by Indians as the most precious liquid and 
hence have evolved a code of conduct near water 
sources especially near the river Ganga: 
gangam punyajalaam praapya chaturdasha vivarjayet 
souchamaachamaanam keshanimaalyamadhamarshanam 
gaatrasamvaahanam kreedaa pratigrahamado ratim 
anyateertharatinchaiva anyateertha prasamsanam 
vastratyaagamathaaghaatsantaram cha visheshtah 

 “One should not perform fourteen acts in and 
around the holy waters of the river Ganga, i.e., 
excreting in the water, brushing and gargling, 
removing all clothes from the body, combing the hair, 

throwing hair or dry garlands in the water or throwing 
remains of a puja (nirmalya), playing in the water, 
having sense of attachments to other holy places, 
praising other holy places, washing clothes, throwing 
in dirty clothes, thumping water and swimming” 
(brahma purana prayaschittatatwa 2.535 as quoted in 
Marjanovic 2007: 13). 
 All these fourteen don’ts have become do’s of 
the present times!  There is much more one can write 
and quote from the religious texts from ancient India 
on water.  What quoted here are just a few. 
The Present 
 Alas! Hindus have forgotten their sastras (texts) 
and wisdom, roots of our Gods and Goddesses, 
glorious culture and traditions.  So the problems the 
present population is facing with water are connected 
with ignorance of people about their own sastras and 
wisdom, about the roots of their own gods and 
goddesses, value of water and callous attitude towards 
long established traditions and culture. 
 Situation now is pathetic.  The less said the 
better about our waters.  The streams, streamlets, the 
rivers and rivulets in Peninsular India though 
technically speaking ephemeral used to flow 
throughout the year though in lesser quantities in 
summer season about 40-50 years ago.  Most of the 
streams and streamlets are dead now.  They are 
carrying water only during rainfall.  The reason, 
mountain and hill slopes are exposed barren of 
vegetation and thick regolith, two factors responsible 
for retention of water.  Water used to be fit for direct 
consumption and cooking from open surface sources 
like rivers, streams, wells, tanks, ponds and irrigation 
canals.  Now, the picture is entirely different.  Most of 
the ponds and wells went into disuse and most of them 
are filled up for various reasons.  And, irrigation 
canals are now looking like filthy drains.  The reasons 
are quite obvious.  As level of civilization has 
increased level of indiscrimination has gone up 
manifold.  Reasons are many. One reason that can be 
seen and felt is utter apathy of people.  If this apathy 
doesn’t turn into empathy, there is doom looming large 
and nobody can do anything then. 
 In the words of Vivekananda, the fundamental 
character of India is ‘religion’.  But it seems we have 
forgotten our religion/philosophy and wisdom. If one 
takes this as an affront on our people and religion, 
what about what is said about water and especially the 
Ganga in our texts?!  Do we have the same sense of 
understanding, veneration and relationship our 
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ancestors had and developed towards and with water!?  
No, is the simple answer. The ignorance is all-
pervading equal with the commoners as well as with 
the educated people! 

The Future 

 Very early in the history of human civilization, 
Indians have had the distinction of knowing the 
significance and value of water.  Their knowledge was 
in Sanskrit and unfortunately they were made to forget 
it and thereby forgot all their knowledge.  What is 
required is, at least Hindus must try to remember what 
was and is theirs.  What is present is not definitely 
theirs.  The question is, what is it that is called the 
present?  It is extreme materialism and consumerism.  
Unfortunately, as the level of civilization has increased 
the level of indiscrimination has gone up manifold.  
Reasons are many. One reason that can be seen and 
felt is utter apathy of people towards their own 
sastras/texts.  If this apathy doesn’t turn into empathy, 
there is doom looming large and nobody can do 
anything then.  Hindus must revive their real religion.  
Their religion of gods and goddesses is intact.  It needs 
no revival.  What is to be revived is, the religion of 
‘panchbhutah’, their real religion of science where we 
pray the primordial five elements—the earth, the sky 
(ether), the fire, the air and the water.  Hindus of India 
have to moderate themselves on this front.  What is 
written here is a systematic compilation of what is 
already spoken and written in words.  The question is 
how many Hindus know about these things and how 
much do they think and introspect about their past 
glory, traditions and culture?!  

 India was once a super power.  We’re not a 
super power because of our might and military. No, 
we're a super power because of being a super 
knowledge society.  That knowledge has not gone 
anywhere; it is there with us but we forgot its 
language.  In ancient India, learning and teaching was 
based on three principles—sravanam (listen), 
mananam (repetitive recitation) and nidhidhyasanam 
(thinking and contemplation).  This is exactly what is 
required to be done. Time and again it should be 
hammered on to them on the importance of water and 
to make them think and contemplate on it.   
Repetitively listening to and remembering a certain 
thing makes one to contemplate upon it.  This way, 
one remains in ones consciousness thinking about 

water and continuous contemplation leads one to act.  
What is required is action.  Nothing can save them 
from near doom other than their collective 
action/efforts towards keeping their waters pure and 
pristine.  

 What is required is some amount of sacrifice.  
Indians need to sacrifice something.  What are to be 
sacrificed are their present day religious practices with 
water.  Most of what they do as religious rituals in 
rivers are contrary to what should and should not be 
done as per their own sastras--the fourteen do’s and 
don’ts listed in Brahmapurana near water sources 
especially near the Ganga.  This is the key into a 
future of pure water. 

 It is not possible for everybody to come to know 
and learn the sastras/wisdom connected with water 
leave alone the rest of the vast knowledge available in 
ancient texts.  In practical terms, if the powers that be 
and/or good intentioned people want some 
improvement to be made vis-a-vis water, it can be 
done like this.  On one front, there must be wide 
publicity blitz through every possible media on what is 
said in the ancient sastras/wisdom and on the other, 
like traffic police controlling traffic, on-site scouts at 
religious places near water sources must be deployed 
to prevent ‘god-forbidden’ practices through which 
they are partly polluting their sacred rivers and waters.  
Of course, major sources of water pollution are 
garbage, sewage and industrial pollutants from many 
of India’s towns and cities.  Concerted efforts have to 
be made by the government with the active 
participation of the public to prevent these pollutants 
from entering into the sacred waters and rivers.  Not 
that what is written here is something new and has not 
been said by anybody so far.  It is just like reminding 
Indians once again to go back to their sastras/wisdom 
so that they can bring some improvement at least in the 
case of their sacred waters and rivers sans which life 
cannot sustain. If at all there is one param 
dharma/great duty Indians have to perform, is to make 
every attempt to see that life on the Mother Earth is 
sustained.  If at all there is a key into the future, it is 
the past!  Taking a cue from what has been quoted in 
the beginning, it can certainly be said, if we don’t take 
care of our rivers and other surface water storages, our 
country would very soon lose the status of being “a 
punyabhoomi” / “the blessed land”.  Our rivers can be 
taken care of through logical and rational legislations 
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and strict implementation. Implementation is possible 
with only peoples’ participation; participation means, 
sacrifice.  If the rivers, the lifelines of India are lost, 
we are lost. So, arise, awake!! 
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ULTRAVIOLET-B INDUCED PHYSIOLOGICAL AND GENETIC  
DAMAGE MANIFESTED INTO YIELD LOSS 

 
 

SURUCHI SINGH* AND PROF. S.B. AGRAWAL** 

 
Owing to the immobile nature of plants they are 
constantly subjected to the harmful UV-B radiation 
reaching the biosphere; which is increasing due to 
reduction of the stratospheric ozone (O3) layer. 
Although, the Montreal protocol has succeeded in 
controlling most of the ozone depleting substances 
(ODS), but ODS already in atmosphere are long-lived, 
recovery cannot be immediate and present projections 
estimate a return to pre1980 levels by 2050 to 2075 
(UNEP, 2008).   UV-B radiation (280-320 nm) has the 
potential to disproportionately affect metabolic 
processes including suppression of photosynthesis and 
protein synthesis, which in turn decreases growth and 
productivity (Bornman and Teramura, 1993). UV-B 
also induces photodamage in DNA. Even worse, plants 
lack a reserved germ line and mutations occurring in 
somatic cells could be transmitted to the progeny. The 
major UV-B induced lesions are cyclobutane 
pyrimidine dimmers (CPDs) and pyrimidine-
pyrimidone (6-4) photoproducts, which are formed 
between adjacent pyrimidines on the same strand 
(Britt, 1996). CPDs constitute the majority of these 
lesions (approximately 75%), and the (6-4) 
photoproducts account for remainder. Such damage 
can be lethal or mutagenic to organisms and can also 
impede replication and transcription (Sancar et al., 
2004). Plants possess mechanisms to cope with UV-B 
induced DNA damage, including photoreactivation 
(photorepair) and nucleotide excision repair. In plants, 
photorepair is mediated by photolyase, which absorbs 
blue/UVA light as an energy source to monomerize 
dimers and is the major pathway for counteracting 
UV-B induced DNA damage (Britt, 1999). The plants 
in which CPD photolyase was over expressed had 
higher CPD photolyase activity and showed more 
resistance to UV-B induced growth damage than wild-
type plants. These lesions result in mutations if 
photoproducts are bypassed by error-prone DNA 
polymerases (Britt, 1996). Thus, accumulation of such 
lesions must be prevented to maintain genome 
integrity, plant growth and seed viability.  

 While the high UV-B dose  induces  damage  in  

 

plants, the low dose response mediated by receptor 
lead to various protective responses (Fig. 1). UV-B 
radiation has been amply demonstrated to induce 
specific changes in gene expression (Favory et al., 
2009), increased accumulation of UV-B screening 
pigments (Agati and Tattini, 2010) and altered 
phytochemical content (Schreiner et al., 2012). Many 
of these responses have been linked to increased UV-B 
tolerance, which do not cause substantial damage 
(Ballaré et al., 2011). These responses can therefore be 
defined as regulatory rather than damaging. However, 
productivity may not be directly affected by UV-B 
under such conditions, but regulatory changes in 
photosynthate allocation and morphology (Jansen       
et al., 2012) may affect the productivity. UV-B 
induced changes in the carbon partitioning from 
growth pools to secondary metabolic pathways 
(Bassman, 2004)  led to changes in crop morphology, 
crop reproductive organ abortion and yield reduction 
(Mohammed and Tarpley, 2010).  

 Detrimental effects of UV-B radiation on 
photosynthesis have been characterized in detail. 
These effects include inactivation of photosystem II 
(PSII), reduced activity of Rubisco, reduced levels of 
chlorophylls and carotenoids, down-regulation of 
transcription of photosynthetic genes and decreased 
thylakoid integrity and altered chloroplast 
ultrastructure (Vass et al., 1996). PSII is a protein 
pigment complex, the reaction centre core of which is 
formed by D1 and D2 proteins (Mattoo et al., 1999). 
The D1 and D2 reaction centre proteins are extremely 
UV-B sensitive and degradation is driven by as low as 
1 µmol  m-2 s-1 UV-B fluence rate (Jansen et al., 1996). 
The UV-B driven degradation of the D1-D2 proteins 
may be, but is not necessarily, accompanied by a loss 
of PSII functionality. The damage to photosynthesis by 
UV-B radiation is caused by the generation of free 
radicals (Hideg and Vass, 1996). These radicals 
accumulate in the thylakoids and are responsible for 
peroxidation reactions that destroy various 
components of the photosynthesis apparatus (Malanga 
et al., 1997),  among which are D1  and  D2  proteins,  
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Table 1.  Effect of UV-B on yield of different crops. 

which are highly susceptible to peroxidative condition 
(Jansen et al., 1996). Protection against UV-B can 
occur at different levels (Teramura and Ziska, 1996). 
Plants can accumulate UV-B screening compounds 
such as flavonoids (Middleton and Teramura, 1993), 
the antioxidant system can deactivate oxygen radicals, 
or the effective replacement of damaged constituents 
can resist UV-B stress. UV-B photoreceptors interact 
in signaling phenylpropanoid metabolism and 
flavonoid biosynthesis; these interaction occur at the 
level of gene expression and epidermal flavonoid 
accumulation (Wilson et al., 2001) (Fig. 2). 
Cumulative damaging effects of UV-B lead to yield 
loss (Table 1).   

 Programmed cell death (PCD), is a genetically 
controlled self destruction mechanism in all eukaryotic 
multi-cellular organisms and can be induced either as 
part of normal development or in response to stress. 
The higher dose of UV-B can induce 
oligonucleosomal DNA fragmentation, as a 
physiological response, which shows nucleosomal 
fragments in multiplies of 180 bp like a typical 
apoptotic DNA ladder (Lytvyn et al., 2010). DNA 
laddering is an integral part of programmed cell death 
(PCD) in plant systems (Houot et al., 2001) 
confirming the role of UV-radiation in induction of 
PCD.  
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USE AND ABUSE OF SOCIAL MEDIA IN PRESENT ERA 
 
 

DR. GAYATRI RAI* 
 

Social  media  refers  to  the  means  of  interactions  
among  people  in  which  they  create,  share  and  
exchange  information  and  ideas  in  virtual  
communities  and  networks.  Andreas  Kaplan  and  
Michael  Haenlein  define  social  media, “as  a  group  
of  internet  based  applications  build  on  the  
ideological  and  technological  foundations  of  Web 
2.0  and  that  allow  the  creation  and  exchange  of  
user  generated  content.” Social  media  introduces  
substantial  and  persuasive  changes  to  
communication  between  organizations,  communities  
and  individuals. 

 Based  on  individual  companies’  statistics  in  
July  2011,  Face book  passed   750  million  users  
(2011); LinkedIn  had  over  100  million  members 
(2011);  Twitter  hits over 177 million  tweets  per  day 
(2011);  YouTube  reached  three  billion  views  every  
day (2011).  Social  media  are  technologies  that  
facilitate  social  interactions,  make  possible  
collaboration  and  enable  deliberation  across  
stakeholders.  These  technologies  include  blogs, 
wikis,  media (audio,  photo,  video,  text)  sharing  
tools,  networking  platforms (including  Face book)  
and  virtual  words.  Social  media  differentiates  from  
traditional/  industrial  media  in  many  aspects  such  
as  quality,  reach,  frequency,  usability,  immediacy  
and  permanence.  According  to  Nielsen,  internet  
users  continue  to spend  more  time  with  social  
media  than  other  sites. 

 Social Networking  sites  have  a  significant  
regional  influence.  “Face book”(www.facebook.com)  
is  popular  in  USA,  while  “Sina Weibo” 
(www.weibo.com)  and  “Ren Ren” (www.renren. 
com)  are  the  dragon  kings  of  China.  “Orkut” 
(www.orkut.com)  is  the  favourite  of  Brazilians  
while  the  Japanese  are  happy  with  “Mixi” 
(www.mixi.com).  Indians  too  prefer  “face book”  
and  “Orkut”  while  Europeans  cling  to  “Badoo” 
(www.badoo.com).  Video  sharing  site  “You tube” 
(www.youtube.com)  and  photo  sharing  site  
“Picasa” (picasaweb.com)  offer  a  content  sharing  
functionality  to  social  media. 

 Much  of  the  criticism  of  social  media   are   

 

about  its  exclusiveness  as  many  sites  do  not  allow  
the  transfer  of  information  from  one  site  to  
another,  disparity  of  information  available  with,  
issues  with  trustworthiness  and  reliability  of  
information  presented,  concentration,  ownership  of  
media  content  and  the  meaning  of  interactions  
created  by  social  media.  Due  to  increase in social  
media  websites,  there  seems  to  be  a  correlation  
between  the  usage  of  such  media  with  cyber  
bullying,  online  sexual  predators   and  decrease  in  
face  to  face  interactions.  Likewise  media  seems  to  
be  influencing  kids  lives  in  terms  of  exposing  
them  to  alcohol,  tobacco  and  inappropriate  sexual   
behaviour.  This  issue  is  becoming  even  more  
prominent  as  kids  are  starting  to  engage  with  such  
media  sites  at  a  younger  age.  Instead  of  giving  a  
kid  toy  at  the  dinner  table  to  keep  him  quiet,  
parents  are  now  resorting  to  I pads and  other  
technological  devices  that  are  more  advanced. 

 It is argued that social media has positive effects 
also. In the book, “Networked- the new social  
operating system” by Lee Rainie and Barry Wellman, 
the  two  authors  reflect  on  mainly  positive  effects  
of  social  media  and  other  internet  based  social  
networks.  According  to  the  others,  social  media  is  
used  to  document  memories,  learn  about  and  
explore  things,  advertise  oneself  and  form  
friendship.  For  instance,  they  claim  that  the  
communication  through  internet  based  services  can  
be  done  privately  than  in  real  life. 

 Today,  in  the  21st  century,  we  do  not  need  
a  pen,  paper  and  a  grand  old  postman  to  convey  
our  thoughts  to  a  distant  someone.  With  the  
speeds  of  Mbps  blazing  the  social  networking  
sites,  we  are  on  the  screen  of  any  computer  
worldwide. 

 It  was  Professor  J.A. Barnes  of  Churchill  
College, Cambridge  who  first  coined  the  term  
“Social  Networking”  in the 1950s. He  defined  it  as  
“an  association  of  people  drawn  together  by  
family,  work  or  hobby.”  This  term  now  largely  
refers  to  the  internet  based  networking  websites  
that   enable   its   users   to   share      their     thoughts,   
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videos, etc. This fast evolving culture of Social 
Networking has permanently altered the progression of 
the internet in particular and society at large. 
 A report by Forbes magazine (http:// 
www.forbes.com/sites/ilyapozin/2012/06/26/the-rise-
of-social-enterprise/) claims that newer social 
networking  are posing serious challenges to the older 
ones. It has ranked content sharing internet-based sites 
“Pinterest” above “Face book” and  “Google+”. While  
Face book happens to be nine years old,  Google+  just  
celebrated  its  first  birth  anniversary  and  its  parent  
site “Orkut” is into its eighth year. 

 The dynamism of social networking sites is 
being fuelled mainly by rapid growth in three sectors- 

• First, software  programming  especially  “user 
interface/ experience”, 

• Second, communication networks, 
• Third, advanced microprocessors. 

 In 2002, a simple text based webpage would 
take almost 1-2 seconds to appear on the user’s screen, 
while today a webpage loaded with tons of graphics 
would take a few milliseconds to mark its presence. 
 Social networking has opened doors to new 
forms of businesses and marketing companies. Social 
Media Optimization (SMO) is the new buzzword. It 
refers to the use of Social networks to create 
awareness about a product. According to Wikipedia, 
“Social Media Optimization is becoming  increasingly 
important for search engine  optimization,  as search 
engines are increasingly utilizing the  recommen-
dations  of  users  of  social  networks  such  as  Face  
book,  Twitter  and  Google+   to  rank  pages  in  the  
search  result  pages.  The  implication  is  that  when  
a  webpage  is  liked  by  a  user  on  a  social  network,  
it  counts  as  a  vote  for  that  webpage’s  quality.  
Thus search engines can use such votes accordingly to 
properly rank websites in search engine result pages. 
 Celebrities especially from film business, 
routinely employ Search Engine Optimization 
companies to increase their search ranking. These 
companies popularize events associated with the 
celebrities. Many consumer goods companies also 
sponsor online campaigns marketed through SEO 
engines on these sites. It  has  also  led  to  the  growth  
of a newer breed of customer relationship  
management (CRM)  companies  such  as  Lithium 
(www.lithium.com), Yammer (www. yammer.com)  
and Salesforce.com that work with corporate  
organizations to form a social bridge  with  employees  

using  social  networking. 

 In recent times we find human kind pioneering 
social networking sites that have made their presence 
felt like never before. Social networking sites are 
increasingly being used for political campaigns. These 
websites have become gateways for politicians to 
reach out to the youths. The sites are also being used 
by the activist groups. In many countries  it  has  given  
voice  to  the  unheard,  constant  political  campaigns  
through sites such as Twitter  and  Face book  has  led  
to  mass  movements  for  instance  the  “Jasmine  
Revolution” in Tunisia. They have brought about 
revolutions, overthrowing governments. They have 
spawned spontaneous protests against corruption and 
crime and other issues that exercise the minds of 
common citizen. In India too, the government is 
slowly realizing the potential of this tool and waking 
up to use it for the benefit of citizens. The Delhi and 
Mumbai Traffic police have set up Face book pages 
where one can report traffic offenders, upload images 
and videos of violators. District administrations of 
many cities have their own FB page through which 
they connect with people, especially the youth. These 
websites are also assisting security agencies in 
extracting information on absconding criminals. 

 At a personal level, they have brought long last 
friends in touch, allowed close interactions with distant 
relatives, spawned professional networks and given a 
new dimension to marketing and business. Social 
networking sites have today ushered in a totally unique 
kind of social interaction. 

 Social networking media is also being used for 
maintaining professional connections. LinkedIn 
(www.linkedin.com) is a good example of a 
professional networking website. The site  acts  as  a  
bridge between various professionals and  is  routinely 
used by recruiters  for  short  listing  candidates  for  a  
job profile. It also helps professionals to get 
recommendations and references. 

 Another form of social networking that is 
growing at a very fast  rate  concerns  the  dating  and  
matrimonial  websites;  Jeevansathi  
(www.jeevansathi.com) and Bharat Matrimony 
(www.bharatmatrimony.com)  are  good  examples  of  
such  sites. Here  users  create  individual  profiles  that  
can be seen by other users and also shortlist  
prospective  bride/  grooms  for  marriage. 

 One  other  use  that  is  being  discussed  is  the  
use of social  networks in  the  science communities. 
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Julia Porter Liebeskind et  al.  have  published  a  study  
on how new biotechnology firms are using social  
networking sites to share exchanges in scientific  
knowledge. It is stated in the study that by sharing  
information and knowledge with one another, they  are 
able to “increase both their learning and their 
flexibility in ways that would not be possible within a 
self contained hierarchical organization.” 

 Social networking is allowing scientific groups 
to expand their knowledge base and share ideas and 
without these new means of communicating their 
theories might become ‘isolated and irrelevant’. 

 In fact, researchers use social networks 
frequently to maintain and develop professional 
relationships. They  are  in  consolidating  social  ties  
and  professional contact, keeping in touch with  
friends and colleagues and seeing what their own  
contacts  are doing. This can be related to their need to 
keep updated on the activities and events of their 
friends and colleagues in order to establish 
collaborations on common fields of interests and 
knowledge sharing. Social networks are used also to 
communicate scientists research results and as a public 
communication tool and to connect people who share 
the same professional interests, their benefits can vary 
according to the discipline. The most interesting 
aspects of social  networks  for  professional  purposes  
are  their  potentialities  in  terms  of  dissemination  of  
information and  the  ability  to  reach  and  multiply  
professional  contacts  exponentially. 

 Social networks like LinkedIn, Face Book, 
Researcher Gate give the possibility to join 
professional groups and pages, to share papers and 
results, publicise events, to discuss issues and create 
debates. 

 The use of online social networks by school 
libraries is also increasingly prevalent and they are 
being used to communicate with potential library 
users, as well as extending the services provided by 
individual school libraries. 

 But in doing so, these platforms have also bared 
their sinister side spreading unfounded rumours,  
helping criminals share innocent users and trap 
gullible users (youngsters). There have also been 
instances concerning wrongful penal censure of users 
as happened recently in the case of a Mumbai girl. 

 Hopefully,  as  the  technology  evolves  we  will  
find a  more  mature  audience  in  the  internet  based   
social  arena. 

The Dark Side 

 In contrast to the ways and means by which 
social networking media  is  phenomenally  expanding,  
there  are  some  areas  of  concerns  that  have  not  
been addressed adequately by companies and 
Governments. 

 Apart from the privacy concerns, social 
networking sites  are  also  being  held  responsible  for  
many crimes like  cyber  bullying  and  abuse,  posting  
and distribution of  offensive  content,  identify  theft,  
cyber stalking,  spreading  rumours,  internet  scams  
and  unfriendly murders. 

 Social  networking  sites  have  become  a  safe  
heaven for gender  related  offenders  and  pedophiles. 
Children are the most vulnerable to the dangers of 
social media considering their tender age. Social 
networking  is  also  being  held  responsible  for  rise  
in  relationship  wreckage,  many cases  of  breakups,  
divorces and suicides  have  been  reported due  to  the  
depression and agony caused by unfaithfulness online. 

 Privacy concerns with social networking 
services have been raised  growing  concerns  amongst  
users  on  the  dangers  of  giving  out  too  much  
personal information and the threat of sexual  
predators.  Users of  their  services  also  need  to  be  
aware of data theft or viruses. However, large  services  
such as MySpace  often  work  with  law  enforcement  
to  prevent  such  incidents. 

 In addition, their is a perceived privacy threat  in  
relation to placing too much  personal  information  in  
the hands of large corporations or governmental  
bodies, allowing a profile to be produced  on  an  
individual’s behaviour on which decisions detrimental  
to an individual may be taken. 

 Furthermore, there is an issue  over  the  control 
of  data-information that was  altered or removed by 
the user may in fact  be  retained  and  passed  to  third  
parties. 

 As social networking sites have risen in 
popularity over the past years, people have been 
spending an excessive amount of time on the internet  
in general and social networking sites in specific. This 
has led researchers to debate the establishment of 
internet addiction as an actual clinical disorder.  Social  
networking  can  also  affect  the  extent  to  which  a  
person  feels  lonely.  Social  networking  sites  like  
Face book  and  MySpace  may  provide  people  with  
a false sense of connection that ultimately increases 
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loneliness in people who feel alone.     

 Ambiguity of internet related laws around the 
World is considered to be a major reason for the 
stealth of the cyber crimes. The IACP  centre  for  
social media (www.iacpsocialmedia.org) is a 
partnership program assisting law enforcement  
agencies,  have  dedicated sections to  deal  with  cyber  
crimes;  for  instance  the Mumbai  police  cyber  cell  
(http://cybercellmumbai.gov.in/). Another website, 
(www.indiacyberlab.in) is very useful to learn about 
the cyber laws and cyber crimes. 

The Bright Side 

 Nevertheless, social networking is expanding its 
horizon to engulf larger positions of online business. It 
is bringing people of varied nationalities together and 
creating innumerable opportunities with a level 
playing field in the globalized economy. The graph of 
social interaction on web is now tilting towards 
reputational interactions. 

 At the same time, it is rightfully compelling 
youths to adopt technology in internet deficient rural 
India, which in turn, is propelling the nation towards a 
faster path of industrial growth by induction of newer 
insights and fresh methodologies. 

 Social networking is also enabling the masses to 
raise issues that earlier used to be buried due to fear of 
administrative backlash. The world has now become a 
global society with social media acting as a bridge for 
sharing sentiments. Although issues such as privacy 
and cyber stalking seem to affect the largely positive 
reputation, the usefulness of social networking easily 
dwarfs the fears surrounding its worthiness. 

 As Mark Zuckerberg, CEO and founder of Face 
book says, “when you give everyone a voice and give 
people power, the system usually ends up in a really 
good place. 

 Few recommendations and suggestions could be 
used to inform people about how to use social media 
and what they get out of it. People must be aware 
about the use and abuse of social media. 

O          Awareness  programs  about  social  networking  
        sites for example cases of offence. 
• Programs for children such as (Content Safety 

Management) for example unauthorised 
websites, pornography, etc. 

• Awareness about dangers of social media for 
example hacking. 

• Information about laws related to IT (to decrease 
offences related to social networking sites. 

 Traditional media as well as new media could be 
used to educate people about the use and abuse of 
social media. It involves reasoning clearly about 
controversies that may involve the websites student’s 
use, the mobile devices they carry, the TV shows they 
watch, the music they hear, the magazines they read 
and much more. The aim of traditional media should 
be to help students become critical consumers who 
seriously examine the social media’s role in their lives 
and in the greater culture, without making them totally 
cynical and distrustful of all social media. The 
traditional media could help people to think in an 
educated manner about the forces that shape the media 
and their relationships with them so that they will 
become media literate citizens who are: 

• Knowledgeable about the influences that guide 
media organizations. 

• Up-to-date on political issues relating to the 
social media. 

• Sensitive to the ethical dimensions of social 
media activities. 

• Knowledgeable about social media effects. 
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A SHORT GLIMPSE OVER THE SCIENTIFIC AND TECHNOLOGICAL 
EXCHANGE BETWEEN INDIA AND IRAN 

 
 

DR. (MS.) BERNA KARAGOZOGLU* 
 

India is one of the most ancient countries of the world 
that is still having the oldest continuous culture and 
civilization. This country is having the great diversity 
in itself. The Indian Subcontinent including present 
day India and Pakistan with special geographical 
conditions has a deep root in producing the civilization 
which is settled in Deccan plateau, Punjab, Sind and 
Bengal. Everyone can see the traces of this civilization 
in the richness of the museums of Calcutta, Lahore, 
Peshawar, Mumbai Hyderabad and other cities of the 
world. It is said that the Dravidians created the Sind or 
Indus civilization that in the following period with the 
combination of the ancient civilization and cultural 
elements of the Aryan invaders from the North West, 
and cultural exchange with the neighboring 
civilizations like Iran, the cultural identity of India has 
been formed and evaluated. Despite the diversity of 
elements, it has tried to protect the unity and identity 
of Indian culture and civilization.1 
 Iran and Al-Hind wal Sindh (name given by 
muslim scholars to India) had adjoining boarders. 
More than any other factor geographical proximity 
brought them together. In the 8th and 9th centuries India 
contributed to the highly advanced civilization of Iran 
and in the following centuries, Iran gave to India 
elements that made this subcontinent the most desired 
piece of land in the world. 
 The presented article is an endeavour to 
highlight the transmission of science and technology 
from Iran to India, following the establishment of the 
Delhi Sultanate till the foundation of the Mughal 
Empire. 
 The transmission of Indian works on science 
found their way to Baghdad long before the foundation 
of the Delhi Sultanate. Indian numerals, mathematics, 
arithmetic, medicine, pharmacology, philosophy, 
toxicology, astronomy and veterinary science and 
many other disciplines were transmitted to the 
caliphate. The 9th century scholar Jahiz wrote, “we 
have found the Indians most advanced in astrology and 
mathematics. They have their own script. They are 
also far ahead in medicine.  They  have  special  secrets 
(asrar) in medicine. They have drugs for all the deadly 
diseases. Sculpture and painting are their special arts. 
Chess which is a game of great skill and  intelligence is  
 
 

their invention. India is the fountainhead of thought 
and wisdom.”2 
 With the establishment of the Delhi Sultanate 
the floodgates of information and technology were 
opened and transformed the Indian Society in several 
fields like textile production and use of items like 
paper, irrigation devices, horseshoe, gunpowder and 
stirrups etc. The spinning wheel known as Charkha 
came to India in the early period of the Delhi Sultanate 
from Iran. This Iranian gift  is being used by the Indian 
weavers even now. Likewise, the wooden cotton gin, 
known in India as Charkhi, Belna or Resta used for the 
purpose of separating seeds from cotton, and to loosen 
and separate the cotton fibres is also an Iranian gift to 
India. The use of Charkha and Charkhi brought about 
massive increase in the quantity and quality of textile 
products. 
 In the field of agriculture the introduction of the 
Persian wheel which had an oval chain of buckets to 
pull water from deep well increased the production of 
food crops and other agricultural commodities. The 
Persian wheel with a gearing device came into general 
operation in the Arab world and was passed on to 
Europe through Spain and to India through Iran.3  As a 
result of the application of this irrigational device we 
can witness a remarkable agricultural expansion in 
early Medieval India. 
 Paper which is considered to be one of the 
important milestones of human civilization was 
manufactured in China for the first time in the first 
century A.D. It reached Baghdad in the 8th century. 
But in India it came into regular use only in the 13th 
century. We can see the earliest surviving paper 
manuscript in Persia are dated 718 A.D., while in India 
it is dated only 1223-24 A.D. With the establishment 
of the Delhi Sultanate, Delhi became another Baghdad 
a seat of learning, and this finally resulted in the   
large, scale manufacturer of paper.4 The Turks wrested 
victory due to their political tactics. The Turks 
defeated the Rajputs, protected their Indian territories 
from the invading Mongols, since they could meet the 
enemy on an equal footing, equal military technology, 
the use of the iron stirrup and iron horseshoe, 
technological innovations which came to India from 
Iran. 
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The iron stirrup reached Iran from china towards the 
end of the 7th century. It came to India through the 
Turks. Because of the iron stirrup the Turks used the 
bow from the saddle while moving on a speeding 
horse. They could also use two weapons while holding 
the reins in the mouth and throw the lance in a reverse 
direction. Another technique of increasing the striking 
power as well as the stamina of the horses was the iron 
horse shoe, which though reached Iran later was in full 
use when the Turks established their empire in India. 
After some years the Rajputs also began the use of the 
above two devices. 
 Another important element of war technology 
was the use of gunpowder, which also came to India 
during the Sultanate period from western neighbours. 
Guns were fired on the western coast of India much 
before Babur’s guns thundered at Panipat in 1526A.D. 
The implications of the use of gunpowder are 
obvious.6 
 In the field of physical sciences also there was a 
cross transmission between India and Iran. In the 
growth of science and learning, India and Greece 
contributed equally during the period of the Abbasids. 
Sanskrit and Greek traditions thus absorbed at 
Baghdad came back to India and Europe as a finished 
product.7 
 ‘Arrisalah fil Kimia’ (1020A.D) was a short 
treatise alchemy by Bu Ali Sina famous as Avicenna 
in west. The manuscript is available in the Khuda 
Bakhsh Library, Patna. The book on chemistry was 
brought to India from Iran and helped in dyeing and 
bleaching in textiles, cutting and polishing of stones 
and manufacture of metallic stones. 
 In the field of physics and metaphysics 
seventeen of works of Avicenna are available in India. 
His treatise namely “Arrisalah Fil Bayan-e-Asbabur 
Ra’d wa’l - Barq” (on the causes of thunder and 
lightning) and “Ashshifa’ul - IIahiyat” (on motion 
contact force vacuum, infinity, light heat and specific 
gravity) are remarkable gift to Indian science. 
 In the field of mathematics also the works of 
Avicenna and other Arabic and Persian writers found 
their way to India. The work of Avicenna namely 
“Danesh Nameh Ala’I (on geometry) was well 
accessed in India. The book namely “Al-Fawaidul – 
Baha’ iyyah” is a very useful work on arithmetic, 
geometry, determination of areas, volumes and 
inheritance, authored by the famous scholar ‘ Abdullah 
Al- Bag hadi Al- Khadami is also an Iranian 
contribution to India. 
 Although there existed intellectual 
communications existed between India and Iran,      
but  it  is a matter of surprise that works on  agriculture,  

horticulture and botany did not find their way to India 
from Iran. The famous “Kitabush Shifa” dealing with 
logic, physics, mathematics, astronomy, plants, 
metaphysics and animals, authored by Ibn Sina is 
again a remarkable Iranian contribution to India. 
 The encyclopedic work namely “Danish Namhai 
Jahan” dealing with natural philosophy, mineralogy, 
botany, psychology, anatomy, vapours, rain, wind, 
thunder and meteors etc. written by Ghayasuddin 
Isfahani was made available to the Indians during the 
Sultanate period, accelerated the Indian minds in these 
fields. 
In the field of medicine also number of Persian and 
Arabic works paved their way to India and they were 
used by Indian physicians or teachers and are still 
recommended books for the students of Tibbiya or 
Unani institutions in Indian subcontinent including 
today’s India, Pakistan & Bangladesh. Among them 
the book of Abu Bakr Muhammad Bin Zakaria Razi 
named “Kitab Burus  Sa’at” in Arabic, the Risalah Fi’l 
Tahaffuz Mina’n – Nazalah, a book on the treatment of 
colds, in Arabic, the Risalah Dar Khawas-i- 
Haywanan” in Persian on the curative properties of the 
flesh of different animals, the “Hadayatul Muta” in 
Arabic meant for initiating students in the study of 
medicine, the Risalah Fi’t Tibb a treatise on medicine 
written in Arabic, the Al- Adwiyatu –Qalbiyah by lbn 
Sina on cardiology etc. are remarkable. 
 There is hardly any doubt in the fact that Iranian 
influence on Indian works especially on Unani 
medicine becomes very obvious during the Sultanate 
period. Besides, there were also a fairly large number 
of physicians who migrated to India where they had 
established themselves in the field of medicine. 
 From the above discussion it is evident that there 
exists deep and profound influence of Iran on India in 
the esoteric and allied fields of science and medicine. 
It can be concluded that the deep affinity between 
these two countries sharing the same social root 
upgraded enormously in the field of science & 
technology during the Sultanate period.    
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INNOVATIVE TECHNOLOGIES TO BOOST UP  
PRODUCTIVITY IN AGRICULTURE 

 
DR. RAM NARAYAN MEENA* 

 
Agriculture is the mainstay of India which provides 
employment to nearly 52 per cent of the population. 
However, Agriculture contributes only 16 per cent to 
India’s Gross Domestic Product. Increasing 
agricultural growth is the top priority of our 
government and will continue to remain, as around 70 
per cent of the population lives in rural India. 
 Agriculture plays an important role in economic 
development, such as provision of food to the nation, 
enlarging exports, transfer of manpower to non-
agricultural sectors, contribution to capital formation, 
and securing markets for industrialization, 
 India is the world’s largest producer of milk, 
pulses and spices and has the largest area under wheat, 
rice and cotton. The effectiveness of Indian agriculture 
is the effectiveness of the Indian economy. In the 
geographical aspect India has the highest advantage of 
farm area under cultivation, but the yield is neither 
encouraging nor remunerative to the cultivators. In 
China net cropped area is only ten per cent while the 
world average is 10.7 per cent. 
 There is a limit to cultivable land, which is 
currently 11 per cent of the 13.2 billion ha of the total 
land area of the planet, the rest being taken up by 
forests, settlements and grass lands etc. So the solution 
lies in increasing productivity of agriculture. 
 In spite of the Green Revolution, our agricultural 
productivity continues to be low at 1.7 tonnes/ha as 
against the world’s average of 2.6 tonnes/ha. 

In India, Green Revolution in agriculture has 
made significant contribution on aggregate supply of 
food grains, ensuring food security to the growing 
population. However, the momentum gained during 
the period of Green Revolution has slowly declined. 
Now, the agricultural growth faces a serious challenge 
in terms of sustainability. Today, the main problem in 
agriculture pertains to sustainability of resources, use 
and indiscriminate use of chemical fertilizers and 
pesticides. These problems have led to increasing 
awareness and a felt need for moving away from the 
input intensive agriculture perused during the Green 
revolution phase, to  sustainable  farming   in  different  

 

parts of the world. Better agriculture practices are 
needed to bring sustainability in Indian Agriculture. 

 Agriculture has to match the pace of the 
population growth to counter hunger and poverty in 
the world particularly in the developing countries. 
Cereals are the dominant part of our food security and 
world cereal output in 2012 was 2.309 billion tonnes. 
It is estimated that the world population will be 9.1 
billion persons by 2050, up from the current 
population of 7 billion. More importantly, income 
growth will increase the quantity and change the 
composition of agricultural commodity demand. 
Demand for energy will also compete with the food 
security as parts of our agricultural commodities are 
going for the production of bio-fuels which will also 
continue to grow. Thus, significant increases in 
production of all major crops, livestock and fisheries 
will be required. According to the estimates of the 
Food and Agricultural Organization (FAO), 
agricultural production would need to grow globally 
by 70 per cent by 2050 and more specifically by 
almost 100 per cent in developing countries, to feed 
the growing population alone. This excludes additional 
demand for crops as feedstock and the demand for bio-
fuel sector. 

Today, agriculture is in serious constraint due to the 
challenge of hunger, malnutrition, poverty and climate 
change. Some recent estimates suggest that total factor 
productivity (TFP), the most comprehensive measure 
of productivity reflecting the efficiency to turn all 
inputs into outputs, grew at an average rate of around 2 
per cent per year since 2000 across major world 
regions. The most popular indicator of land 
productivity is crop yield. This is a worrying factor as 
the average global rates declining. Since the 1980s, 
growth in wheat and rice yields fell from 2.5-3 to 
around 1 per cent. Maize yields showed growth of 
slightly less than 2 per cent over the last decade. This 
is the major concern due to the lack of technology 
transfer. The gap between farmers’ yields and 
technical potential yields reflects the largely 
suboptimal use of inputs and insufficient adoption of 
most productive technology. According  to  FAD,  this  
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yield gap was approximately 11 per cent in  East  Asia 
and with unequal access to resources and inputs could 
raise total agricultural output in developing countries 
by 2.5-4 per cent which can lead to a reduction of 12-
17 per cent in the number of undernourished globally. 

Indian Scenario 

 Sustainable agricultural growth is important to 
check the hunger and poverty in the vulnerable 
population of the country as for 1 per cent growth in 
agriculture sector there would be a 2-3 per cent 
reduction in poverty. India’s population is expected to 
reach 1.5 billion by 2025, making food security most 
important social issue and food production will have to 
be increased considerably, to meet needs of growing 
population. The farm sector achieved 3.6 per cent 
growth during the 11th Five Year Plan (2007-12) which 
was much higher than growth of 2.5 and 2.4 per cent 
during 9th and 10th plans. Food grains production in 
India has shown remarkable improvement in recent 
years. The production of food grains in 2011-12 was at 
a record high of 259.32 million tonnes. 

 While focusing on increasing productivity in 
agriculture, innovative technologies should be infused 
to lower production costs, conserve biodiversity, more 
efficient use of external inputs for more sustainable 
agriculture and environment increase stability of 
production to lessen suffering during droughts due to 
abiotic and biotic stresses. Indian agriculture has all 
capabilities in the form of technology and management 
to accelerate the growth. 

 The Planning Commission has targeted an 
annual growth rate of 4 per cent for the agriculture 
sector in the Twelfth Five-year Plan. This is evident 
from the statistics as the production of food grains has 
increased by 4 times, horticultural crops by 6 times, 
fish by 9 times (marine 5 times and inland 17 times), 
milk 6 times and eggs 27 times since 1950-51. Green 
Revolution is our biggest success which resulted in an 
increase in food production from 800 million tonnes to 
more than 2.2 billion tonnes between 1961 and 2000. 
Indian Council of Agricultural Research (ICAR) with 
99 Institutes, 78 AICRPs/AINPs, 08 Zonal Project 
Directorate, 68 Agricultural Universities and 637 
Krishi Vigyan Kendras (KVKs) spread across the 
country constitutes one of the largest national 
agricultural research systems in the world. But now, 
there is need for another green revolution by tapping 
the unexplored potential of vast tract of the country 
with the augmentation of irrigation and technology. 

 Our agriculture is still technology less as far as 
world agriculture is concerned. Yields per hectare of 
foodgrains, fruits and vegetables in our country are far 
below global averages. Our rice yields are one-third of 
China and about half of Vietnam’s and Indonesia’s. 
Even India’s most productive states lag global 
averages. For example, Punjab’s yield of rice in 2010 
was 3.8 tonnes per hectare against the global average 
of 4.3 tonnes. The average yield for apples in India 
(J&K) is about 11 tonnes per acre compared to the US, 
New Zealand, Israel or China, where yields range 30-
70 tonnes per acre. The available data show that the 
productivity of kharif sorghum can be increased 3 to 4 
times, rabi sorghum 1.4 to 2.3 times and bajra 1.8 to 
2.3 times from their current level of productivity. 
Similarly, the productivity of pulses and oilseeds can 
be increased 2.3 to 2.5 times, through attention to 
seeds, soil health, pest management, crop life saving 
irrigation and post-harvest technology. Supplemental 
irrigation based on rain water harvesting will help to 
increase yields further. A second area needing 
immediate attention and action relates to improving 
the productivity of wheat, rice, pulses and oilseeds in 
the Indo-Gangetic plains and eastern India, particularly 
in Bihar, Jharkhand, Chhattisgarh, Odisha, eastern 
Uttar Pradesh, West Bengal and Assam. According to 
a report of Chambers of Indian Industries (CII) and Mc 
Kinsey, the country’s agricultural output by 2030 
could reach Rs 29.28 lakh crore level and food exports 
could jump to over Rs 7 lakh crore. Consequently, 
processing could grow from Rs. 1.1 lakh crore to Rs 
5.65 lakh crore by 2030 while India’s food exports 
could grow from Rs 1.4 lakh crore to Rs. 7.72 lakh 
crore by 2030. The new Food and Agriculture 
Integrated Development Action (FAIDA) report 
focuses on mango, banana, potato, soybean and 
poultry which represent categories that are likely to 
drive the next wave of growth. 

Need for Climate Change Resilient Technology  

 Climate change is the biggest threat to 
sustainable agriculture in the world. Global agriculture 
will need to adapt to climate change. The number of 
people on Earth is expected to increase from the 
current 6.7 billion to 9 billion by 2050. To 
accommodate the increased demand for food, world 
agricultural production needs to rise by 50% by 20303. 
Compounding the challenges facing agricultural 
production are the predicted effects of climate change2. 
There is growing evidence that climate change has had 
negative effects on agriculture and particularly in 
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developing countries. Agriculture (including 
deforestation) accounts for about one- third of 
greenhouse gas emissions; for this reason, it 
contributes significantly to climate change mitigation. 
Agriculture is the largest water user worldwide, 
representing about 70 per cent of total withdrawal. 
Agriculture is also a major source of water pollution 
from nutrients, pesticides, soils and other 
contaminants, leading to significant social, economic 
and environmental costs. It also damages the wider 
environment through the emission of greenhouse 
gasses. In some intensive farming systems, up to 50 
per cent of available inorganic and organic nutrient 
inputs are not always utilized by crops or pastures, 
leading to significant pollution from nutrient run-off. 
The scenario is just opposite in the case of large parts 
of the developing world, where crop farming leads to a 
net extraction of nutrients from the soil. 

 While crops can be adapted to changing 
environments, the need to reduce emissions will 
increasingly challenge conventional, resource- 
intensive agricultural systems. Productivity growth 
needs to increase to keep up with demand growth, but 
also to supply shocks, whether due to climate change 
or due to resource limits more generally. Agriculture 
planning in future has to take into consideration the 
total scenarios of land, water and energy keeping in 
view the demand of food and other agricultural 
commodities. Indian Council of Agricultural Research 
has taken various initiatives to mitigate the impact of 
climate change such as National Initiative on Climate 
Resilient Agriculture (NICRA) and development of 
abiotic stress tolerant crops. During 2011-12, more 
than 15000 germplasm of wheat and 2000 germplasm 
lines of other crops like rice, maize, pulses were 
screened for drought, heat and submergence tolerance 
which are the major climatic stresses and more than 50 
promising lines were identified in different crops 
which will be used for breeding purposes during next 
year. Drought and flood coping technologies were 
demonstrated on farmers’ fields for adoption in large 
number of villages for up-scaling. For agriculture to 
respond to future challenges, innovation will not only 
need to improve the efficiency with which inputs are 
turned into outputs, but also conserve scarce natural 
resources and reduce waste. 

Better Management of Water Resources  

 Availability of water is most critical for 
increasing the productivity in agriculture. In India, 
around 78 per cent water goes to the agriculture sector, 

while the remaining part shared out between drinking, 
industry and other usage. Therefore, it is required that 
water storage facilities to be increased in the country 
to 450 million cubic meter by 2050. Dry land 
agriculture should be the main focus area as more than 
60 per cent of the cultivated area in the country is 
without irrigation. The Centre had earmarked 60 per 
cent of allocation to agriculture in dryland farming in 
the 12th Five Year Plan to provide major thrust to 
enhance agriculture production. 

 
Fig.1: Resource Management Technology 

Need to Infuse Innovative Technologies 

 Technology transfer in agriculture should focus 
on key interventions at different stages of the crop from 
sowing of the seed, crop protection, harvesting, post-
harvest management and marketing. There is need to 
infuse innovation systems in agriculture that allow more 
sustainable use of resources, such as no-till farming, 
insect  -   resistant    crops,   more    efficient   irrigation, 

 
Fig. 2: GIS Networking 

water management systems, sensors for nutrient status 
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in crops, remote sensing, Global Positioning Systems 
(GPS) and Geographic Information Systems (GIS) to 
improve and monitor land use and SMS messaging for 
enhancing advisory services to farmers.1 ICAR has 
taken number of steps for technology dissemination 
and human resource up gradation. Presently, more than 
300 KVKs are providing Kisan Mobile Advisories to 
farmers on their registered mobile phones. In the year 
2011-12, about 1.10 lakh short text messages (SMSs) 
were delivered to 13.40 lakh farmers for timely 
actions. Student ready scheme is one such thrust area 
for 12th Five Year Plan. Village Knowledge Centres, 
and online databases in local language should be 
established. Fast technology dissemination will 
certainly reduce the knowledge deficit with the 
farmers and will help in accelerating the stagnant 
growth of agriculture, realizing higher potential of our 
land and hard work of our farmers. Under this, 
students of around 11 branches of agriculture will be 
given training in skills, knowledge, attitude,  
innovation   and  confidence.   The  thrust  of 

 
 

Fig. 3: GPS-Networking 

this scheme is to give hands on experience on working 
in rural areas and ICAR has come up with more than 
300 experiential learning models for agri-graduates. 
Our traditional knowledge is also one of our important 
time tested technologic asset. Agricultural universities 
across India will now be able to take on board 
progressive farmers as teaching faculty in their 
respective institutions. It is known that a traditional 
Indian farmer has nearly 40-50 skill sets with him and 
that is why they can be equally good teachers on par 
with teaching faculty in agricultural varsities. 

Potential of Plant Biotechnology  

 Biotechnology is one of the important area which 
with the help of various technologies like Genetically 
Modified crops can lead our agriculture to a higher 
trajectory of growth. GM food crops along with      
other GM non-food crops were grown by farmers in 160 

 
Fig. 4: Development of Bt. Cotton 

 
Fig. 5: Bt. Cotton and Non-Bt. Cotton 

million hectares, in 2011 in more than 25 countries 
wherein the share of the developing countries is 46 per 
cent. India grows transgenic Bt. Cotton in 8.4 million 
hectares.  
 The government has approved 17 GM crops of 8 
traits which are of virus- and bacteria-resistant as in 
2012. The country has also developed golden rice which 
is rich in β-carotene. This is a great solution for India as 
nearly 5,000 children go blind every year because of β-
carotene deficiency. According to the information from 
the National Research Centre on Plant Biotechnology, 
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two golden rice varieties with vitamin-A - Swarna and 
Jaya would be tested in open fields in 2013 and the Bt 
pigeonpea and chickpea would be released for field 
trials in 3-4 years.   
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EXTENDED SURFACES (FINS) 
 
 

PROF. K.N. RAI* AND SURJAN SINGH** 
 
The word extended surface means surface is increased 
or area of the surface is increased by adding fins. 
Suppose we want to release the heat in environment 
from the hot body, which have small area or surface 
now we add a plate or rod with this small area so that 
area is increased, this plate or rod is called fin or 
extended surfaces or heat exchanger. In nature ears of 
rabbit act as fins to release heat from the blood.  There 
are many type geometry of fins, the common profiles 
of fins are shown in Fig 1.  

Historical back ground of Fin 

 First time Harper and Brown studied extended 
surface in 1922. This is a report No 158 and title is 
“MATHEMATICAL EQUATIONS FOR HEAT 
CONDUCTION IN THE FINS OF AIR-COOLED 
ENGINES”. They established mathematical Equation 
and obtained solution for extended surface, this is 
known as cooling fin and this name is given by Harper 
and Brown; later it becomes known as fin. These fins 
are used in air cooled aircraft engines. After this some 
fins came in existence longitudinal fins of rectangular 
profile and trapezoidal profile (Harper and Brown 
called wedge-shaped fins) and radial fins of 
rectangular profile (Harper and Brown called 
circumferential  fins).  Concept  of  fin  efficiency  was  

 

 

introduced by Harper and Brown, latter it was called 
fin effectiveness. Harper and Brown provided 
analytical solutions for the two dimensional model for 
both rectangular and wedge-longitudinal fins and the 
circumferential fin of uniform thickness. Schmidt 
(1926) studied three profiles, and concluded that the 
least material is required if the fin temperature gradient 
from base to tip is linear and fin thickness vary to 
produce this result. The pin fins of different profiles 
were considered by Bueche and Schau (1936). They 

studied conical fins and considered dissipation was a 
function of the Biot modulus. Murray (1938) studied 
the problem of the radial fin of uniform thickness 
(rectangular profile) presenting equations for the 
temperature gradient and effectiveness under 
conditions of a symmetrical temperature distribution 
around the base of the fin. A step by step procedure for 
calculating the efficiency and temperature gradient of 
fin whose thickness varies in any manner first was 
studied by Hausen (1940). Focke (1942) studied 
temperature gradient in conical and cylindrical spines 
and obtained optimum cylindrical and conical spine. 
i.e. minimum material required to a fin. In 1942 
Avrami and Little derived equations for the 
temperature gradient in thick bar fins and studied    
that   under what conditions fins act as insulators on the  

 

 

  

Fig. 1. Typical fin profiles (i) longitudinal fin of rectangular profile (ii) triangular profile (iii) concave parabolic 
profile; (iv) annular fin of rectangular profile; (v) redial fin with rectangular profile (vi) cylindrical spine;(vii) 
conical spine; (viii) Spine with convex parabolic profile. 
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base. In 1944 Carrier and Anderson studied fins with 
constant thickness, radial fins with constant thickness 
and constant cross section area. They also determined 
efficiency of fin and presented in the form of an 
infinite series.  

Extended Surface 

 In many engineering processes heat is generated 
in the machine, how to control this heat, is a big 
problem. Extended surface is required to release the 
heat in environment. Extended surface is high 
performance heat transfer component which have 
small weight, volume, cost and required shapes. Shape 
of these components are cylindrical, bars and plates, 
used to flow the heat between source and sink. Surface 
is extended by adding some metal plat, spines or tubes, 
this additional surface is called extended surface. The 
elements used to extend the prime surfaces are known 
as fins. Applications of these components are in air-
land-space vehicles, chemical, cryogenic processes, 
refrigeration, in electrical and electronic equipments, 
refinery, turbine, furnace, gas turbines, boilers, 
nuclear-fuel system etc.  Figure of fin is presented in 
Fig. 2.  Flow of heat is presented in figure 3. 

 
Fig.2.  Fin attached with surface 

 
Fig. 3. Heat release in surrounding Medium from fin 

 Murry and Gardener (1945) proposed analysis of 
extended surface based on following assumptions:  

1. The heat flow in the fin and temperature at any 
point on the fin remain constant with time. 

2. The fin material is homogeneous and its thermal 
conductivity is the same in all directions and 
remains constant. 

3.  The convective heat transfer coefficient is 
constant over the entire surface of the fin.  

4. The temperature of surrounding medium of the 
fin is uniform. 

5. The fin thickness is small in comparison to 
height and length, so that temperature gradients 
across the fin thickness and heat transfer from 
the edges of the fin may be neglected.  

6. The temperature at the base of the fin is uniform. 
7. There is no contact resistance between fins and 

the prime surface. 
8. There are no heat sources within the fin itself. 
9. The heat transfer through the outermost edge of 

the fin (tip of fin) is negligible in comparison 
two surfaces of the fin.  

10. Heat transfer from the fin is proportional to the 
temperature excess between the fin and the 
surrounding medium. 

 In 1945 Gardener  proposed following profiles 

For straight or longitudinal fins 

ݕ ൌ ݕ ൬
ݔ

ݔ
൰

ሺଵିଶሻ/ሺଵିሻ
 

For spines 

ݕ ൌ ݕ ൬
ݔ

ݔ
൰

ሺଵିଶሻ/ሺଶିሻ
 

For radial or circumferential fins 

ݕ ൌ ݕ ൬
ݔ

ݔ
൰

ିଶ/ሺଵିሻ
 

 These equations depends on assignment value of 
n, for example n=0, represents straight fin with 
rectangular profile. Gardener provide solutions, in 
terms of Bessel functions for n = 0 or integer and n is 
fractional. Gardener was demonstrate first time use of 
applied mathematics in the field of extended surfaces.  

 Height coordinate x in the direction from fin tip 
to fin base. DeLorenzo and Anderson (1945) provided 
a correlation for the heat transfer coefficient and 
friction factor for the longitudinal fin. Gunter and 
Shaw (1945) presented flow friction data for radial fins   
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Longitudinal Fin 

 Generalized Differential equation: Consider 
longitudinal fin of the arbitrary profile presented in 
Fig.4 and assume that the fin is releasing heat in its 
surrounding environment. In Fig.4 curve ݕ ൌ
݂2ሺݔሻ ܽ݊݀ ݕ ൌ െ݂2ሺݔሻ  symmetrical about axis. Fin 
thickness is δሺxሻ ൌ 2݂2ሺݔሻ. Let L is the length of fin. 
Area of the fin is Aሺxሻ ൌ 2L݂2ሺݔሻ . Tb represent 
temperature at fin base, and temperature at tip (x = a) 
is denoted by Ta. Let x be the height coordinate. In 
extended surface analysis we compute temperature 
excess. Let θ(x) be the temperature difference between 
point on the fin surface and surrounding medium. In 
Steady state condition Fin surface temperature is T(x), 
Heat entering through element x+ dx by conduction 
and heat leaving the element at x. Heat conduction in 
the small element is defined as: 

ݍ݀ ൌ ݇ ௗ
ௗ௫

ቀ ଵ݂ሺݔሻ ௗ்
ௗ௫

ቁ, where ଵ݂ሺݔሻ is the profile curve,  
ௗ்
ௗ௫

 is temperature gradient, k is the thermal. 
Generalized differential equation of fin is  

  ଵ݂ሺݔሻ ௗమఏ
ௗ௫మ  ௗభሺ௫ሻ

ௗ௫
 ௗఏ

ௗ௫
െ ଶ


ߠ ൌ 0. 

 

 
Fig. 4. Longitudinal fin with arbitrary profile 

 

 
Fig. 5. Radial fin with triangular profile 

Then temperature difference is defined as: 

θሺxሻ ൌ Tሺxሻ െ Ts. 

 Radial fin of triangular profile with exact 
solution was provided by Smith and Sucec (1969), 
shown in Fig 5.  

Longitudinal Convecting Fins 

 There are five common profiles of longitudinal 
convecting fins as shown in Fig. 6  

 (i) Rectangular (ii) Trapezoidal (iii) triangular 
(iv) concave parabolic (v) convex parabolic. We obtain 
mathematical models based on the following 
assumptions:  

1.  Heat conduction in fin is steady state and one-
dimensional. 

2. The fin material is homogeneous and isotropic 
(identical property in all directions) 

3. There is no energy generation in the fin. 
4. Heat transfer coefficient is constant and 

temperature. 
5.  Thermal conductivity of fin is constant  
6. Contact between the base of the fin and the 

primary surface is perfect. 
7. Base temperature is constant. 

 Power law type variation in h was studied by 
Han and Lefkowitz (1960), which is given as݄ሺݔሻ ൌ
ሺߛ  1ሻ݄ ቀ௫


ቁ

ఊ
 where ߛ  is a number, ݄  the mean 

value of h, and b is the height of the fin.  
 Effect of temperature dependent thermal 
conductivity on longitudinal fin with rectangular 
profile was studied by Aziz and Enamul – Huq (1975) 
and krane (1976). They consider temperature 
dependent thermal conductivity as ݇ ൌ ݇௦ሾ1  ሺܶߚ െ

௦ܶሻሿ, where ௦ܶ is the surrounding temperature.  Nguyen 
and Aziz (1992) used Finite difference method in 
solution of longitudinal fins of rectangular, 
trapezoidal, triangular and concave parabolic profiles, 
when fins release heat by convection and radiation. 
They concluded that a convecting- radiating fin has a 
lower efficiency in comparison of purely convecting 
fin. In 1996 Aziz and Kraus studied radiating and 
convecting –radiation extended surfaces with 
examples. In 2001 Kraus et al summarized both the 
ideas mentioned above. 
Fin Efficiency 
 The fin efficiency is defined as ratio of actual 
heat transfer to heat transfer from an ideal fin and 
denoted by Greek letter η, i.e. 

η ൌ
௧௨ݍ

ௗݍ
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Fig. 6 different type fin profiles.
 

 Efficiency of any fin is vary with its thermal 
conductivity and mode of heat transfer 

Application of Heat exchanger 

 In any industry heat is required according to 
need, sometimes it is added, removed or transfer from 
one medium to another medium. Generally heat 
exchangers widely used in refrigeration, air 
conditioner, power plant, nuclear plants, chemical 
plants, thermal power plants, petroleum refineries, 
electronic equipments, radiator in car, sugar 
processing, aircraft engines. Generally fluids are used 
in heat transfer process. Fluids may be water, oil and 
moving air. In car radiator is used for heat transfer 
purpose. In radiator we use antifreeze liquid i.e. 
mixture of   water and ethylene glycol, which transfer 

heat from engine to radiator, and then from radiator to 
surrounding air.   

 Material:  different material used in heat 
exchangers such as aluminum, Copper, stainless steel, 
nickel alloys, titanium etc. Thermal conductivity of 
diamond is five times than copper, due to high cost 
and lake of availability, it is not used. In nature, 
aluminum and copper are easily available and fins are 
made by these materials. Due to high cost, silver and 
gold are not used in fins. 

 Mathematical Modelling: Heat Transfer real 
life Problem ՜  Mathematical Formulation (Using 
Differential Equation and Boundary Conditions, 
Variable, Constants) ՜  General Solution of 
Differential Equation ՜ Using Boundary Conditions՜  
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Fig. 7. Mathematical Modeling of Heat transfer Problem 

 
Fig. 8. Temperature gradient and heat flow 

Solution of the Problem ՜ Compare result with  real 
life problem If results are match with real life problem 
then we say that our model is correct  other wise 
modification is required in model.    

 Meaning of initial and boundary conditions:   
In mathematical study we consider three type 
boundary conditions i.e. first, second and third kind 
boundary conditions.  The initial condition represents 
temperature in the body at initial time t = 0, In steady 
state temperature remains constant with time.  
Boundary condition of first kind represents constant 
surface temperature. Boundary condition of second 
kind represents constant surface heat flux. The 
relationship between surface heat flux and the surface 
temperature is represented by boundary condition of 
third kind.  

 For example we consider one dimensional 
transient (unsteady) heat conduction in plate,  

డమ
డ௫మ ൌ ଵ

α
డ
డ௧

       

where α ൌ k/ሺρcሻ ,  k(ሺܹ݉ିଵିܭଵሻ ) is the thermal 
diffusivity of the medium, c is specific heat, and   ρ is 
the density.  

Initial temperature distribution 

 ܶሺݔ, ሻ௧ୀݐ ൌ ܶሺݔ, 0ሻ 

 At x = 0, the boundary conditions are as follows:   

 Boundary condition of first kind: Constant 
surface temperature  

T(0,t) = Ts 

 Boundary condition of first kind: Constant 
surface heat flux 

െ݇
߲Tሺ0, tሻ

ݔ߲
ൌ ௦ݍ

′′ 

 Boundary condition of third kind: relationship 
between surface heat flux and the surface temperature 
(Surface Convection) 

െ݇
߲Tሺ0, tሻ

ݔ߲
ൌ ݄ሾ ∞ܶ െ Tሺ0, tሻ ሿ 

 Where h  ሺܹ݉ିଶିܭଵሻ  is convective heat 
transfer coefficient and  ∞ܶ  is the temperature of the 
hot fluid in contact with the surface at x = 0. 
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One dimensional heat conduction with heat 
genration 

 One dimensional transient heat conduction in 
plane wall with constant thermal conductivity and heat 
generation is given as follows 

߲ଶT
ଶݔ߲ 

݁

݇
ൌ

1
α

߲T
ݐ߲

 

where T is the temperature, x is space coordinate,  ݁ 
is the heat generation per unit volume, k is the thermal 
conductivity, t is the time.   

 Fourier’s Law of heat conduction: The rate of 
heat conduction through a medium in a specified 
direction is defined as follows 

ܳௗ ൌ െ݇ܣ
݀ܶ
ݔ݀

 

 Heat is conducted in the direction of decreasing 
temperature, and thus the temperature gradient is 
negative when heat is conducted in positive x 
direction. In above expression k is the thermal 
conductivity of material, A is the area of fin and 
ௗ்
ௗ௫

൏ 0 is the slope of the temperature.  
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NEUTRINOS : A HIGHLIGHT  
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The neutrino (ν) was first postulated in 1930 by 
Wolfgang Pauli to explain the continuous spectra of 
electrons emitted in the radioactive disintegration of 
neutron rich nuclides, called the beta decay. Rather 
than the expected discrete energy, named as the end 
point energy, the electrons emitted in the beta decay 
are observed to have energy in a continuous range. 

 
Fig. 1. Energy Spectrum of emitted electrons in the 

beta decay process (Unlike the expected 
discrete energy, the electrons are emitted out 
with continuous energy) 

 The corresponding conservation of energy, 
momentum and angular momentum was achieved by 
postulating another particle which Enrico Fermi called 
the neutrino and developed a theory of beta decay 
based on it [1]. Fig. 1 shows the electron energy 
spectrum in the beta decay process. 
Detection of Neutrinos  
 The first detection of neutrinos was done in 1956 
in an experiment for which Clyde L. Cowan and 
Fredrick Reines were awarded a Nobel Prize in 
Physics in 1995. In their experiment [2], Cowan and 
Reines used a nuclear reactor as a source of 
antineutrinos. They achieved a flux of the order of 1013 
antineutrinos per second per square centimeter. The 
antineutrinos, produced as a by-product in the nuclear 
reactor, then interacted with protons (p) in a tank of 
water (200 litres), creating neutrons (n) and positrons 
(e+). Each positron (e+) annihilated with an electron (e)  

 

producing two gamma (γ) rays. The gamma rays were 
detected by placing a scintillation material in the water 
tank, which in response to gamma hits gave off light 
flashes. The flashes were detected by photomultiplier 
tubes. 

 For more precise results from their experiment, 
Cowan and Reines placed cadmium chloride (CdCl2) 
in the tank (about 40 kg dissolved in 200 litres water). 
The neutron produced in the reaction was captured by 
highly effective neutron absorber, Cadmium (Cd) 
producing a gamma ray which was detected 5 
microseconds after the gamma ray from the positron. 
The coincidence of both events – detection of two 
gamma rays by positron annihilation and detection of 
one gamma ray by neutron capture – gave a distinct 
signature of antineutrino interaction with protons. 

Neutrino Flavors 

 Leon Lederman, Melvin Schwartz and Jack 
Steinberg in 1962 made a prize winning discovery at 
Alternating Gradient Synchrotron (AGS), Brookhaven 
National Laboratory proving the existence of muon 
neutrinos [3]. They were awarded 1988 Nobel Prize in 
physics for their discovery.  Their experiment used a 
beam of energetic protons accelerated from the AGS to 
produce pi mesons (π), which traveled 21.34 meter 
toward a 5000-ton steel wall. During their flight, the 
pions decayed to muons and neutrinos. The muons 
were absorbed in the steel wall but the ghost like 
particles, neutrinos, passed through it into a neon filled 
spark chamber. The impact of neutrinos on aluminum 
plates in the chamber produced muon spark trails that 
were detected and hence lead to the discovery of muon 
neutrinos. Upon the discovery of third lepton, the tau, 
in 1975 at Stanford Linear Accelerator Center [4], it 
was expected to have an associated neutrino. The first 
detection of tau neutrinos was reported by the DONUT 
experiment at Fermi National Accelerator Laboratory 
in 2000 [5]. Thus, till now there are three neutrino 
flavors – electron neutrinos, muon neutrinos and tau 
neutrinos. 

 *Nuclear Physics Laboratory, Department of Physics, Banaras Hindu University, Varanasi 
**Nuclear Physics Laboratory, Department of Physics, Banaras Hindu University, Varanasi  
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Neutrino Properties 

 Neutrinos are electrically neutral fundamental 
particles having half integral spin i.e. obeying Fermi 
Dirac statistics. They interact via weak forces. 
Decades of neutrino experimentation have shown that 
neutrinos have mass although very small compared to 
the subatomic scale. The existence of neutrino masses 
implies them to have a tiny magnetic moment [6] and 
hence the possibility of their electromagnetic 
interaction. Also, mass existence ruled out the long 
accepted fact that neutrinos travel with the speed of 
light. While the neutrinos possess left handed helicity 
(spin antiparallel to momentum), the antineutrinos 
have right handed helicity (spin parallel to 
momentum). The physical size of neutrinos [7] is 
defined using their electroweak radius 

< r2 > = n × 10-33 cm2 

 where   n = 3.2 for νe 

    = 1.7 for νµ 

    = 1.0 for ντ . 

Neutrinos – Majorana or Dirac 

 Hypothesized by Ettore Majorana in 1937, a 
Majorana particle refers to the one that is its own 
antiparticle (Photon is an example of Majorana 
particle). This is in opposition to the Dirac particle that 
is different from its antiparticle. The experimental 
situation of neutrinos being Majorana or Dirac is still 
inconclusive. However, theoretically there exist 
reasons to think neutrinos as Majorana particles. If 
neutrinos are Majorana, the first signature would be 
the existence of neutrinoless double beta decay. 
Numerous experiments such as COBRA, DCBA, 
EXO, KamLAND-Zen, CUORE are searching for 
neutrinoless double beta decay. 

Solar Neutrino Problem 

 The Sun is a natural nuclear reactor in which 
proton-proton fusion reaction takes place producing 
helium, neutrinos and photons via the reaction 

4 1H+2 e→4He+2 neutrinos + 6 photons. 

 The neutrinos, being feebly interacting, travel 
from the Sun’s core to the Earth without much 
absorption by the Sun’s outer layers. In late 1960’s 
Raymond Davis Jr. and John. N. Bahcall, conducted an 
experiment [8] using chlorine based detector in the 
Homestake Gold Mine in Lead, South Dakota to 
measure the neutrino flux from the Sun. Bahcall did 

the theoretical calculations and Davis designed the 
experiment. The experiment reported the neutrino 
count on Earth to be one third of the number expected 
by Bahcall’s calculations. Many subsequent 
experiments such as Kamiokande, SAGE, GALLEX 
confirmed this deficit. This discrepancy between the 
predicted and measured rates of neutrino detection 
created the solar neutrino problem. Raymond Davis Jr. 
was awarded 2002 Nobel Prize in Physics for his 
pioneering contribution. The solar neutrino problem 
lasted till about 2001 and was finally resolved with an 
improved understanding of the Standard Model of 
Particle Physics – Neutrino Oscillations. 

Neutrino Oscillations 

 In 1957, Bruno Pontecorvo, proposed that 
neutrino-antineutrino transitions may occur in analogy 
with neutral kaon mixing. This idea initiated Maki, 
Nakagawa and Sakata in 1962 to develop a theory of 
neutrino flavor oscillations which was further 
elaborated by Pontecorvo in 1967. This theory [9] 
describes neutrino oscillations to be arising from a 
mixture between the flavor and mass eigenstates of 
neutrinos. The three neutrino flavors that interact via 
weak forces are each a different superposition of the 
three neutrino mass eigenstates. This mixing between 
neutrino flavor and mass eigenstates is represented by 
a 3×3 matrix called PMNS matrix. 

 
 The PMNS matrix is a unitary matrix that 
describes the probability of a neutrino of given flavor 
α to be found in mass eigenstates i. The probability is 
proportional to |Uαi|2. The matrix is parameterized by 
three mixing angles (θ12, θ23 and θ13) and a CP-
violating phase (δ). Thus there are six parameters that 
affect neutrino oscillations: the three mixing angles, a 
CP-violating phase and the two mass square 
differences. The angles θ12 and θ23 have been 
measured to be non zero by various experiments. In 
2012, the last angle θ13 was measured to be nonzero at 
DayaBay / Reno to a statistical significance of 5.2σ 
[10]. No measurement of the CP-violating phase (δ) 
has been made. The best estimate of the difference in 
the square masses of the neutrino mass eigenstates 1 
and 2 was made by KamLAND in 2005: ∆m2

21 = 
0.000079 eV2 [11]. In 2006, MINOS, using an intense 
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beam of muon neutrinos from the Fermilab’s NuMI 
(Neutrinos at the Main Injector) beam, measured the 
difference in the square masses of the mass eigenstates 
2 and 3: |∆m2

32| = 0.0027 eV2 [12]. Whereas the 
absolute values of two mass square differences are 
known, the ordering of the masses has not been 
determined. 

 The first evidence for neutrino oscillations came 
in 1998 from the Super Kamiokande that confirmed 
oscillations from muon neutrinos to tau neutrinos. 
Many experiments such as MINOS+, NOνA, LBNE 
are working on neutrino oscillations.  

Neutrino Oscillations – A Resolution to Solar 
Neutrino Problem 

 During their flight from the Sun to the Earth, the 
electron neutrinos produced in the p-p fusion reaction 
in the Sun, oscillate to other two flavors which were 
not detected by the detectors used in earlier times 
leading to the solar neutrino problem. This problem 
was convincingly solved in 2001 from Sudbury 
Neutrino Observatory, Canada which distinguishly 
detected the electron neutrinos and the other two 
flavors coming from the Sun by using heavy water as 
the detection medium [13]. They found that around 
35% of the solar neutrinos arriving at the Earth are 
electron neutrinos and the rest are the other two 
flavors. The total number of neutrinos detected was in 
well agreement with the number predicted by models 
on the solar interior.  

The MSW Effect 

 The presence of electrons in matter changes the 
energy levels of propagation eigenstates of neutrinos 
due to charged current coherent forward scattering of 
the electron neutrinos. The coherent forward scattering 
is analogous to the electromagnetic process leading to 
the refractive index of light in a medium. This means 
that neutrinos in matter have a different effective mass 
than neutrinos in vacuum. Since neutrino oscillations 
depend upon the squared mass difference of the 
neutrinos, they may be different in matter than they are 
in vacuum. This effect causing modification of 
neutrino oscillations in matter is called MSW effect or 
matter effect.  

Sterile Neutrinos 

 Till now the Standard Model of Particle Physics 
includes three neutrino flavors known as the active 
neutrinos and their corresponding antineutrinos. But 
the results of various neutrino oscillation experiments 

(eg. LSND results interpreting antineutrino oscillation 
with ∆m2 ~ 1 eV2 [14]) cannot be explained in the 
framework of three neutrino flavors and need to go 
beyond the Standard Model. To explain these results, 
another neutrino flavor has been hypothesized. This 
fourth neutrino, unlike the active neutrinos, that are 
left handed and charged under weak interactions, is 
right handed and does not interact via any of the 
fundamental interactions except gravity. The first 
evidence in favor of the fourth neutrino came from the 
LSND results that searched for muon antineutrino to 
electron antineutrino oscillations and to measure νC 
cross sections. Other experiments such as MiniBooNE, 
KARMEN (jointly with LSND) also favored the 
hypothesis. Whereas many experiments support the 
fourth neutrino, a number of experiments searching 
oscillations have obtained null results. The Large 
Electron Positron collider at CERN experimenting on 
the invisible decay width of the Z boson supports only 
three neutrinos with mass below one half of the Z 
boson mass, which couple to the Z boson, and 
therefore, the fourth neutrino, if it exists, cannot 
couple to the Z boson and hence is a sterile neutrino 
[14]. 
 In contrast to the number of active neutrino 
types, which is equal to the charged leptons and quark 
generations, the number of sterile neutrino types is 
unknown. In many models explaining neutrino masses, 
sterile neutrinos are held responsible for imparting 
mass to the active neutrinos via seesaw mechanism.  
Sources of Neutrinos 
 Thermonuclear fusion inside the Sun or other 
stars is one of the natural sources of neutrinos. The 
main reaction producing neutrinos is  

p + p  →  2H + e+ + νe. 
 Each second, about 65 billion solar neutrinos 
pass through every square centimeter on the part of the 
Earth facing the Sun. Cosmic ray interactions with the 
atmosphere is another natural source of neutrinos. 
When cosmic rays (protons) interact with atomic 
nuclei in the Earth’s atmosphere, many unstable 
particles are produced which decay producing 
neutrinos. Collapse of massive stars, Supernovae, is 
also a natural neutrino source. When massive stars 
collapse, matter densities at the core become so high 
that the electrons and protons combine to form 
neutrons and electron neutrinos which are emitted out. 
The thermal energy of the newly formed neutron core, 
the Big Bang and radioactivity also constitute the 
natural neutrino sources. 
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Particle accelerators are one of the artificial sources of 
neutrinos. They use the technique of smashing 
energetic protons on a fixed target producing mesons, 
primarily, pions and kaons. These unstable particles 
are then magnetically focused into a long tunnel where 
they decay producing neutrinos as one the decay 
products. Nuclear reactors are the major source of 
electron antineutrinos which are produced in the beta 
decay of neutron-rich nuclei such as 235U, 238U, 239Pu, 
241Pu. Nuclear bombs also produce very large 
quantities of neutrinos. 
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I think most of readers of Pragya and the scientific 
community is aware with the name of Prof. 
Shudhanshu Shekhar Joshi (S.S. Joshi) however very 
few people know the scientific contribution made by 
Prof. Joshi. Prof. Joshi was head of the Department of 
Chemistry Banaras Hindu University for more than 
two decades. He along with his students developed a 
new innovative technique being here in Chemistry 
Department of Banaras Hindu University, without 
involvement of any sophisticated instruments or any 
foreign aid or Scientists. It is a highly sensitive 
analytical spectroscopic technique and can be used for 
the detection of trace presence of impurity in the 
sample, presence of new isotopes of the elements, in 
the study of structure of atoms and molecules, 
ionisation potential of atoms/molecules, quantum 
defect, electron affinity, electronegativity etc. It is 
counted as one of most sensitive technique even in 
recent years. It is possible to detect impurity ≤ 10-9 
gram using this technique. The technique is: when one 
passes a monochromatic beam of light through a 
discharge (A discharge is a system in which the vapour 
of the sample under study is kept at low pressure in a 
closed glass/quartz/metal tube. A low current high 
voltage is applied across the tube. Due to this potential 
a glow of the gas takes place such as in tube rods in 
room a change in discharge current is seen if the 
wavelength of the incident light matches with the 
energy separation between two levels of the 
atom/molecule present in the discharge. This change in 
current gives the idea of transition from one level to 
the other of the species and can be monitored easily. 
This was detected by Prof. Joshi for the first time. 

 Actually when a voltage is applied to the gas in 
the discharge, the atoms or molecules of the gas are 
excited to higher energy levels by electron impact 
excitation and distributed in different energy levels. In 
normal conditions these atoms or molecules come to 
ground state and emit photons due to limited lifetime 
of the excited state of atoms or molecules. However if 
we pass the light of appropriate frequency through the 
discharge before it decays, the atoms/molecules from 
the excited state  can  further  be  promoted  to  another  

 

excited state depending upon wavelength of incident 
light and energy separation between the levels. This 
shows a change in discharge current/ voltage. This 
change in discharge voltage/current is very small 
(generally of the order of mA/mV, µA/µV, nA/nV). 
Though at present it is possible to measure a change in 
current or voltage up to  femto ampere(10-15 amp) or 
femto volts (10-15 V),however during 1930’s(When 
these experiments were conducted)it was simply an 
imagination. A more interesting thing is, Joshi and co-
workers used ballistic galvanometer (lamp and scale 
arrangement) for these measurements whose 
sensitivity is in mA/mV range. 

 Almost at the same time Penning also made a 
similar report. Penning explained his observations in 
terms of Penning ionization. Penning ionisation is, if 
one provides energy to an atom or molecule (through 
electron- atom collisions or atom-atom or atom-
molecule collisions) which is sufficient to ionise atoms 
or molecules a change in current in the discharge is 
seen. The electrons and ions thus formed after 
ionization causes a change in discharge current. 
However, Joshi effect is slightly different from 
Penning ionization. In this case it is not necessary that 
incident radiation must have energy which is sufficient 
to ionize the atom or molecule. However it can be 
observed with any wavelength provided the energy of 
the incident photon match with separation between any 
two excited levels so that incident light promotes 
atom/molecule from one level to the other. Now if in 
the new level the probability of ionization is large 
compared to earlier level the current of discharge will 
increase. An inverse will hold good in the other case. 
On the other hand if this incident energy is sufficient 
to ionize the atom/molecule it may ionize the 
atom/molecule directly giving a change in the current. 
Thus Penning ionization is a special case of Joshi 
effect. 

 Though some work were carried out during that 
period using conventional fixed wavelength light 
sources however the potential of this technique 
remained  unexplored till the discovery of laser sources  
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particularly the tunable laser sources. In 1976 Green 
and his group at National Bureau of Standard (now 
NIST) USA used dye laser and measured the signal in 
discharge of several atomic species1. They named this 
technique as Optogalvanic Spectroscopy. During 1998 
Prof G.W. Series from Reading University UK was 
visiting our laboratory2. We showed voluminous work 
done by Prof. Joshi and his students and convinced 
him that Optogalvanic Effect is nothing but basically 
the Joshi effect. Later on in a review article in 
Contemporary physics, Prof. Series has mentioned that 
Optogalvanic effect is basically Joshi effect reported 
first by Prof. S.S. Joshi from Chemistry Department of 
Banaras Hindu University, India. 

 Thus Joshi effect is basically an excitation of 
atoms/molecules from one state to other leading 
ionization and thereby a change in current. The 
promotion of atoms/molecules from ground state to 
other states takes place through collisions in between 
electrons/ions in the discharge with atoms/molecules 
or in between atom-atom or molecule-molecule or 
between atom-molecules. Further these 
atoms/molecules may be in ground state or in excited 
state moving or in rest. The possible processes of 
excitation may be 

(1) Electron impact excitation/ionization. 
(2) Associative excitation/ionization. 
(3) Chemiionization/excitation. 
(4) Collision between pair of excited 

atoms/molecules. 

 Electron impact excitation is one of the 
important process involved in exciting the 
atoms/molecules from one state to other or in ionizing 
them. In associative process an atom/molecule in 
highly excited state may collide with same kind of 
atom /molecule in ground state and promote it to the 
excited state and thereby causing a change in 
impedance of the discharge. If the two atoms are of 
different kinds the process is termed as chemi 
ionization-excitation. It may happen that both the 
atoms/molecules are in excited states, their collision 
may result a change in state and thereby an ionization 
probability or change in impedance of discharge. This 
process is important when the two colliding 
atoms/molecules are in metastable states (long lived 
states). These collision processes depend on two 
factors  

(1) Pressure of the gas in discharge column 
(2) Lifetime of the levels 

 The collision probability in the discharge will be 
large if the pressure of the gas in discharge column is 
large. However it is difficult to get stable discharge if 
the pressure of the gas in discharge column is very 
large. So the discharge and thereby the signal in this 
condition will fluctuate .This will not permit to get real 
signal .Thus it is essential to have a very stable 
discharge .The lifetime of the level in real sense plays 
an important role. If the atom/molecule is in the 
metastable (long lived) state, the probability of 
collision will be large. A reverse will hold good in the 
case of normal state (stable). Thus in a discharge 
(where atoms or molecules are distributed in different 
levels) when the atomic/molecular species are 
promoted from a stable to a metastable state, the 
probability of collision (ionization) is increased. This 
results in increase in impedance of the discharge or a 
positive signal. However if the atomic/molecular 
species is promoted from a metastable to a stable state 
the probability of collision is reduced. This results in a 
decrease in the impedance of discharge or a negative 
signal. Thus in this case there is probability of getting 
positive as well as negative both the signals. As 
mentioned earlier that Joshi and his students did all 
these measurements using ballistic galvanometer and 
lamp and scale arrangements which is not very 
sensitive particularly in the case of negative signal 
which appeared just as noise and they could not 
interpret it. However in recent years the detection 
sensitivity has increased up to femto ampere/volts and 
therefore very weak signal can also be detected using 
this technique. The discharge itself populates the level 
and change in current/voltage of the discharge due to 
the absorption of light gives the signal. The other 
advantage with this technique is that absorption can be 
monitored even from very high lying excited states 
(close to ionization limit) using Visible/NIR/IR light 
where accuracy of measurements is very high. Thus 
using single mode tunable laser (with very narrow 
bandwidth) it has been possible to detect ionization 
potential within few wave number. One can also detect 
positive and negative ions (C2

-, I-, CN-, N2
+...) using 

this technique. Certain elements/molecules whose 
melting points are very high and need high 
temperature to produce appreciable vapour for 
absorption/emission studies. These refractory materials 
can be studied using this technique easily at room 
temperature. Actually when one runs a discharge, 
electrode materials (atoms/molecules), electrons, ions 
are released from the electrodes due to electron and 
ion bombardments. This increases the concentration  of  
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Fig. 1. The experimental set-up used by Prof. Joshi and group. 
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Optogalvanic Experimental Setup 
 

 
Fig. 2. The experimental set-up used in recent time. 

 
Optogalvanic Spectrum of Ne 

 

 
Fig. 3. Optogalvanic spectrum of Neon. 
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electrode material in the discharge and gives its glow. 
Thus if we use the electrodes of refractory material in 
the discharge an appreciable concentration of the 
electrode material can be obtained which is sufficient 
to monitor signal. The most important thing with this 
technique is that the experimentation is very easy with 
high signal to noise ratio. Due to its simplicity the 
spectra of inert gases or rare earth elements monitored 
by this technique are used as calibration spectrum in 
laser laboratories. In sophisticated laser laboratories 
the signal is used to stabilize the single mode tunable 
lasers. A slight drift in wavelength causes a large 
change in strength of the signal. A change in the 
strength of the signal generates a reverse signal from 
PID (proportional integral differential amplifier) to 
maintain the earlier conditions. 
Experimental Set-up 
 The experimental set up used by Prof. Joshi is 
shown in Fig 1. The right part of the set up represents 
the method used to prepare the sample which looks 
very complex. However the whole effort is to get 
highly pure water free vapour of the sample in the 
discharge. The left part of the figure represents the 
discharge of the sample (inner cylinder).The outer 
coaxial cylinder contains an inert gas or vapour of 
certain element/molecule, the discharge of which 
provides the excitation radiation. The excitation 
wavelength should be such that it is absorbed by the 
sample. Generally the sample/inert gases emitting the 
broad continuum have been used.   

 The recent experimental set up (shown in Fig. 2) 
consists of a discharge tube (DC or microwave or 
radio discharge tube) attached with inlet and outlet for 
introducing and evacuating the gaseous sample. The 
DC discharge tube contains electrodes which 
sometimes gives the chances of impurity in the 
discharge. Therefore electrodeless discharge tubes 
(microwave or radiofrequency discharge) are 
preferred. The signal is detected throw R-C coupled 
filter circuit connected in the main discharge voltage 
circuit. The light from a tunable dye laser of desired 
wavelength is focused inside the discharge.   The laser 
power required to observe the signal is very limited (of 
the order of mw). When the laser light is absorbed by 
the atoms/molecules, they are promoted from one 
energy state to other. The change in energy state 
causes a change in the impedance of discharge. This 
results into an instantaneous change in the 
voltage/current which can be monitored throw R-C 
filter circuit. The Joshi effect signal in the case of large 
number of atoms and molecules viz Ne, Xe, Al, Pb, N2, 
Br2, Cl2, CN etc has been studied in our laboratory. A 
noise free intense signal in the case of neon is shown 
in Fig. 3. 
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Infant and child mortality rates are sensitive indicators 
of living and socio-economic conditions of a country. 
This recognition has made the international 
organizations as well as National Governments to 
intensify their efforts to reduce infant mortality and 
improve child survival. Therefore reduction in infant 
and child mortality is likely the most important 
objective of the Millennium Development Goals-4 
(MDG-4). As a result, there have been considerable 
improvements in the infant and child mortality rates in 
recent years.  
 Gender disparities constitute a critical yet 
understood issue regarding Indian infant & child 
mortality. The high ratio of male births to female 
births in India is thought to reflect sex selective 
abortion and undocumented female infanticide and 
other infant death. These gender based disparity 
extends to child mortality in India, an estimate 70 out 
of 1,000 boys born will die before age 5 years, while 
this estimate is 13 % higher for girls at 79, of 1,000 
born. In this paper an attempt is made to find out the 
existence of sex differential in mortality for children 
under five age group in India across the states and 
region.  
Review of Literature 
 Most studies on gender differential in under-five 
mortality established relationship with socio-economic 
conditions. Research has revealed on a number of 
predictors of excess female child mortality including 
poverty, family size, education, women’s education, 
employment & empowerment.  There are studies that 
dealt with the sex differentials in child mortality such 
as regional patterns of sex bias and excess female child 
mortality in India (Arokiasamy1, 2004). Excess female 
child mortality in India varies considerably from one 
region to another, reaching its highest levels in North. 
The female disadvantage remains a great challenge for 
achieving gender equity. Eliminating such differences 
may substantially reduce overall child mortality.         
A  study  on  women’s autonomy and sex differential in  

 

 

child mortality in India concluded that the sex 
differential in child mortality for children in the states 
of Punjab, Haryana, Rajasthan and Uttar Pradesh 
actually worsens with the improvement in autonomy 
of their mothers (Singh8, et al., 2007).   

 It is also evident from studies that differential 
mortality experienced by male and female children 
during childhood may be result of differential 
allocation of food (Bairagi2, 1986; Basu, 1989). It is 
suggested that the reduced length of breast feeding and 
differential preventive and curative care given to the 
children of two sexes also creates a differential in child 
mortality among males and females in their childhood 
(Miller7, 1981; Das Gupta3, 1987). Rao et al. (Rao10 et 
al.2004) revealed that maternal education and living 
standard of the house hold have positive effect on oral 
rehydration treatment rate for boys not for girls and it 
is especially prevalent in the central and eastern 
regions of India. Providing more support to for these 
observations, Kishor5 (1993) finds that in more 
developed districts the survival chances of girls 
reduced . 

 Besides biological basis, excess mortality of girl 
children in the northern states is attributed to the 
patriarchal structure of society and the consequent 
inferior position of women. Dyson and Moore4 (1983) 
demonstrated basic social and demo-graphic 
differences between northern "Aryan" speaking and 
southern "Dravidian" speaking cultural areas in India. 
They related the northern Indian kinship structure to 
low female autonomy, a strong preference for sons and 
very high levels of sex differentials in child mortality 
(Karve6, 1965; Sopher9, 1980). The differentials in 
mortality between boys and girls in northern India are 
argued to be largely the result of discrimination against 
girls in terms of food allocation and medical care.  

Need for the Study 

 The magnitude of difference in the risk of U-5 
mortality differs significantly across the region. 
Therefore it becomes  necessary  for  the  researcher  to  
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understand and identify the determinants of the 
phenomena very carefully. Knowing the determinants 
affecting sex difference in child survival will help in 
proper preventive and curative care and many lives can 
be prevented to reduce gender gap. To reduce child 
mortality and minimise the sex differential it is 
necessary to understand the various factors affecting 
them, so that appropriate intervention can be 
implemented in the country as well as across the states 
and regions.  

Objectives 

i) To estimate the under-five mortality by sex in 
India. 

ii) To examine the pattern & factors that affect sex 
differential in under-five mortality across the        
region. 

iii) To bring out the policy implications to reduce 
under-five mortality across the region. 

Data and Methodology 

 The data for this study come from the National 
Family Health Survey –III conducted in 2005-2006. 
This is a nationwide survey with a random sample of 
1,24,385 women aged 15-49 and 74,369 men age 15-
54. The current paper focuses on all children born in 
the past 10 years, giving us a sample of 1,19,444 
children. Of these, 9,326 children died before reaching 
age 5 and 1,538 children died between age1 and 5. In 
our ongoing work, we examined the impact of 
independent variables of interest, wealth Index, 
parental education and their work, mother’s parity, 
health status and several other measures has been 
taken on gender differences in mortality among under 
five. All the 28 states of India is classified into five 
regions in appendix 1. 

Appendix 1: The classification of states into regions 
as used in NFHS-3, 2005-06  

Region States within the region 

North Delhi, Haryana, Himachal Pradesh, Jammu & 
Kashmir, Punjab, Rajasthan, Uttaranchal 

Central Chhattisgarh, Madhya Pradesh, Uttar Pradesh,  

East Bihar, Jharkhand, Orissa, West Bengal 

Northeast Arunachal Pradesh, Assam, Manipur, Meghalaya, 
Mizoram, Nagaland, Sikkim, Tripura 

West Goa, Gujarat, Maharashtra 

South Andhra Pradesh, Karnataka, Kerala, Tamil Nadu 

 

 Dependent/Outcome Variable: We measure 
variable under-five mortality rate (U-5MR) by sex, as 
it is important indicator of average population health 
and are widely used to document the progress in the 
achievement of the fourth Millennium Development 
Goal (MDG-4: a commitment to reduce under-five 
mortality by two-thirds, between 1990 and 2015). The 
U5MR is a measure of the probability of death among 
children before their fifth birthday. 

 Independent/Exposure Variables: The study 
utilizes eight main exposure variables, that is, 
residence, wealth index; parent’s working status and 
their education, religion, mother’s health status, parity 
and smoking/alcoholic habit.  

The demographic tool/techniques used 

 Relative Risk (RR): Relative risk may be 
defined as the number of female deaths per male 
deaths 

 Relative Risk (U-5) = U5MRf / U5MRm 

where, U5MRf  = female under -5 mortality rate & 
U5MRm = male under-5 mortality rate. 

 Cox proportional hazard model: This paper 
focuses on the relationships between survival time of 
children and background characteristics, by applying 
the Cox proportional hazard model. The Cox model is 
expressed as:  

h(t, x) = h0(t) eXiβ 

 Where h0(t) is an unspecified time-dependent 
function, x is a vector of covariates, and is a vector of 
unknown coefficients. Thus, the risk of dying is 
allowed to vary with time and a set of exogenous 
variables. The interpretation of the coefficients is 
rather simple. A positive β  implies that when x 
increases, the probability of dying at each duration 
(time) also increases and vice versa. Since most 
explanatory variables are specified as binary variables, 
a positive implies that when x takes the value one, the 
likelihood of dying increases. 

Findings  

Trend in sex differential in under-5 mortality in 
India:  

 There are several studies which show the gender 
differential in care, nutrition, health facility, and 
educational attainment faced by Indian girls compared 
to boys, but in the present study, we mainly focus on 
the gender differences in U-5 mortality across the 
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region. Table 1   shows the difference is more in 
northern and central region but it is reasonable in east, 
north-east and west region however it is little 
favourable for female in southern region.  

 NFHS-3 figure shows that the risk of under-5 
female mortality is higher in northern and central, east 
and north-east regions however it is lesser in western 
and southern region of India. The risk of dying for 
under-5 female in central region is 1.14 times higher 
than male under-5 male mortality; in the same fashion 
it is 1.12 times higher in northern region. Female 
under-5 mortality in Southern region is 14 % less than 
the male under-5 mortality. 

Table 1:  Under-five mortality for male and female 
according to region (weighted) NFHS-3, 2005-06  

region six U-5MRm 

(per 000 male live 
births) 

U-5MRf 

(per 000   
female live 

births) 

Relative 
Risk 

(F/M) 

India 75 77 1.02 

North 66 74 1.12 

Central 97 111 1.14 
East 81 83 1.02 

North East 80 82 1.03 
West 61 60 0.98 
South 63 54 0.86 

 Under-five mortality is considerably higher in 
rural areas than in urban areas for both male and 
female. The NFHS-3 estimates shows in table 2 are 
that the relative risk is greater in north and central 
region i.e. the female U-5 death is more  in rural areas 
for central and north region whereas for east, north-
east, west and southern regions it is higher in urban 
area. In north and central region the mortality is 
favourable to male in both rural and urban areas 
however it is favourable to female in east, north-east, 
west and south region. Among the religious groups, in 
the north, central and north-east regions, Hindu show 
higher under-5 female deaths, but in central and north-
east under-5 female deaths are more among the 
Muslims. However in west and south regions the 
under-5 male mortality dominates female mortality 
among all the religious group. Similarly, in the east, 
west and south child deaths are more common in other 
religious groups.  

 NFHS-3 estimates shows an inverse relationship 
between wealth index and under-five mortality, that is 

as the people gets wealthier the under five mortality 
gets decreases and vice-versa. The under-five 
mortality is higher among poor people whereas it gets 
lowered in middle and rich people in all the six 
regions. Gender disparity in under-5 mortality is more 
apparent in northern and central states than in urban 
areas for both sexes whereas it is less visible in east, 
north-east, west and southern regions of India. There 
are more deaths among those under-5 whose mother’s 
have more than 2 parity. In all the regions, working 
mothers experience more under-5 child deaths as 
compared to non-working mothers. In north and 
central regions, under-5 female deaths are higher 
among male U-5 to both working and non-working 
mothers. The under-5 mortality is highest for the 
uneducated mothers and it is substantially lowest for 
highly educated. 

Risks of dying among under-5 by selected 
characteristics and region (Results of Cox 
Proportional Hazard Model) 

 The relative risk of dying among young children 
age under-5, Cox proportional hazard model has been 
used. The results of proportional hazard model of Cox 
are presented in Table 3. In Table 3, the nation as a 
whole is taken to see the risk of dying of under-5 
mortality by the given covariant for both male and 
female. The effects of the exposure variables on under-
5 mortality are statistically significant and in the 
expected direction. This table shows that once other 
factors are controlled, mother’s education & wealth 
index emerge as one of the most important factors 
affecting under-5 mortality. In fact, the risk of dying 
for under-5 female children in rural area is 1.48 times 
higher than the risk for under-5 female urban children 
whereas the risk of under-5 male mortality in rural is 
1.30 times higher than under-5 urban male mortality 
(p=0.05). 

 Mother’s education is one of the most important 
factors affecting child mortality. Higher the level of 
education of the mother reduces the risk of dying. 
Under-5 male whose mother’s educated are 1.14 times 
less likely to die than under-5 male children of 
illiterate women. Under-5 female children 1.5 times 
more likely to survive than under-5 female children of 
illiterate (p=0.05). Caste had little effect on the 
survivorship of the children in under-5 age group. The 
under-5 children (both male & female) in OBC/Others 
are almost 1.17 times more likely to survive than their 
SC/ST counterparts (p=0.05).  
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APPLICATIONS OF STATISTICS IN BIO-MEDICAL SCIENCES* 
 
 

PROF. B.B. KHARE** 
 

An explosive growth in the development of statistical 
methodology over the few decades has taken place in 
the research of medical and public health. The related 
areas of research are Biostatistics, Clinical trials, 
Observational studies, Epidemiology, Molecular 
Biology and Genetics. Biostatistics has become a 
discipline in itself mainly not enriching the medicine 
but also Statistics in general. The epidemiological 
researches are very much useful in finding out the 
source of diseases and their impact on the society. 
Several diseases are taking place day by day due to the 
rapid decline in the environmental status which 
indirectly generates various problem for human health. 
Development of cities also decreases the energy level of 
the cities than the open area environments. Now a days, 
the use of Statistics has been increased in studying the 
impact of Social factors, environmental factor, transport 
and communication, increase in the population density 
etc. The Statistics plays a vital role in finding out the 
factors affecting human growth and in suggesting 
remedies to the problems. It is also important to study 
the pattern of disease prevailing in different sectors of 
the population and also to find out drugs which are 
sensitive to the prevailing problems. It is also possible 
to prescribe doses of different drugs in the various 
disease prevailing in the population in different 
situations. Statistics is not only useful in the study of 
morbidity prevailing in the population but also helps in 
finding out the survival of prevailing patients at 
different levels in the chronic disease like cancer, 
hypertension, epilepsy, leprosy, kidney and renal 
disease, TB, diabetes and glaucoma etc. The 
applications of the Statistical methods can be seen in the 
recent journals JASA and JRSS in addition to specia-
lized Journals Biometrika, Biostatistics, Biometrics, 
Statistics in Medicine and Statistical methods in medical 
research. Altman and Goodman1 have given a detailed 
description regarding the transfer of technology from 
statistical journal to the Bio- Medical literature in 
context of past data and future prediction.  

Researches in Public Health and Medicine 

 In  medical  sciences,  the  study  of  growth  and  

 

 

development  of  boys  and  girls  during adolescence is 
an important factor. Physical growth analysis plays a 
vital role in assessing the growth retardation due to 
malnutrition and clinical disorder. The adolescence 
growth study in relation to growth characteristics, 
physiological aspects and environmental factors has 
been reviewed by Sathyavathi and Agarwal2,3. Khare4 
has reviewed the various Statistical methods used in 
the analysis of physical growth data. It was aimed to 
study the growth pattern of the boys and girls of 
different sections by different researchers but no 
proper study has been carried out which gives a norm 
values of healthy boys and girls during adolescence.  

 The growth studies are of different types: 

1. Cross sectional Study 
2. Longitudinal Study 
3. Mixed Longitudinal Study 

 In cross sectional study the children are 
examined once and the norm values are observed for 
growth characteristics. In India, the growth studies 
using this methods has been carried out by Udani5, 
Ghai et al.6, Agarwal et al.7,  Tripathi et al.8,9, Rath et 
al.10 etc. These studies have bias in norm values due to 
heterogeneity in population in relation to nutritional 
status, education, occupation, place of residence and 
living standard. Some longitudinal studies have been 
conducted in early age up to two years in the western 
countries by Boas11, Davenport12, Meredith13, Raynold 
and Wines14, Frisch and Revelle15 and Tanner et al.16. 
Tanner and Whitehouse17 have reported the study of 
height and weight during adolescence based on 
longitudinal study. In India, no longitudinal study from 
birth to maturity has been conducted. However, a semi 
longitudinal method of growth evaluation for birth to 
fourteen years age for different socio economic group 
has been adopted by Datta Banik18.      

 Some growth studies have been conducted for 
the upper socio economic group of Varanasi boys and 
girls during adolescence after a routine medical 
checkup which establishes the norm values during 
adolescence of boys and girls (Pereira et al.19,  Tripathi  
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et al.20, Agarwal et al.21). The mixed longitudinal 
studies  with  assessment  at fixed interval of time are a 
compromised methodology between cross sectional 
and longitudinal studies. The procedure of analysis 
based on this method has been introduced first by 
Tanner22. In India, the mixed longitudinal studies on 
human growth and development have been made by 
Vijayaraghavan et al.23, Sathyavathi et al.24 and 
Katiyar et al.25).  

 To reduce the infant mortality rate in the country 
it was felt necessary to plan a country- wide study on 
current trend on infant and early childhood feeding 
practices. This helps in finding the current trend of 
infant and early childhood feeding practices covering 
all the states and union territory of the country. It was 
also aimed to identify the impact of parental education, 
caste, socio economic status, place of residence etc on 
the infant feeding and also other practices prevailing 
for hygienic condition used during breast feeding are 
also studied in different caste, region and socio 
economic group. The research work on the “Current 
status of infant and early childhood feeding practices” 
(report on collaborative study sponsored by Indian 
Academic of Pediatrics, India) has been published by 
Agarwal et al.26 and a state wise study for feeding and 
weaning practices in India by Khare et al.27. 

Epidemiological Study 

 The main objectives for in this study are given 
as follows: 

1. It helps to study how and why the diseases occur 
in different groups of people. Epidemiological 
information is used to plan and to evaluate the 
strategies for the remedy of the problem. 

2. Finding the causes of diseases and their 
relationship with different medical and non 
medical factors. 

3. Controlled, Cross sectional and Cohorten study 
is being conducted to achieve the objectives of 
the research.  

Clinical Trials 

 Clinical trial is a specific discovery which can 
lead to a better ways of preventing, detecting and 
treating diseases under the specified and controlled 
medical conditions. Most of the hospitals are now 
taking parts in clinical trials, which have only begun 
after laboratory studies, which confirm that the new 
treatment or procedure is apparently safe, and has the 
potential to work better than existing options. In this 
method, the suggested use of Statistics is 

randomization schedules, advise on sample size, 
specify criteria for measuring treatment differences 
and analyze response rates. 

Statistical Areas of Interest in Medicine 

 The use of statistical methods such as 
generalized linear models, multiple linear regression 
model, survival analysis, categorical data analysis and 
Bayesian methods are being used in medical sciences. 
Altman and Goodman1 have suggested Bootstrap and 
computer-intensive method in Bio Medical research. 

New Issues in Survival Analysis 

 In case of time-to-event data, the data shall be 
analyzed frequently, viz. In oncology, the patient’s 
time of survival depends on surgical intervention. In 
this case censoring and truncation method are used. 
Truncation usually occurs when some patients can’t be 
observed for some reasons related to the survival itself 
(viz. HIV/AIDS studies). In Bioinformatics, the recent 
advances in Molecular Biology and Genetics with 
advanced Statistics and Computer Science have been 
used. 

Spatial Statistical Methods in Health Studies 

 The analysis of the geographical distribution of 
the incidence of disease and its relationship to 
potential risk factors has an important role to play in 
various kinds of public health and epidemiological 
study. 

 The broad areas in this methods can be given as 
follows: 

1. Disease mapping aims to produce a map of the 
true underlying geographical distribution of 
disease incidence. 

2. Ecological studies-Incidence rate of disease with 
group risk factors. 

3. Disease clustering studies. 

4. Environmental assessment and monitoring. 

Statistical Applications in Biological sciences 

 In Biological sciences, the main objective is to 
find the factors and the effectiveness of different 
methods used during the experiment. The measure 
points to be focused are as follows: 

1. Determination of sample size: A proper sample 
size is determined prior conducting an 
experiment which is based on the efficiency of 
the estimator and the cost available for survey.   
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2. Design of experiment: The experiments are 
designed in such a way that the data provides 
efficient and valid estimates with minimum cost. 

3. Study of relationship between main and 
auxiliary variables: While studying the main 
study variable it may be useful to identify the 
auxiliary variable which is cheaper, closely 
correlated and easily available.      

Analysis of Data 

 While analyzing the data sometimes, we are 
interested in estimating the parameter of the variable 
under study. In such cases, one may use different 
estimation procedures for the data available under the 
study along with the other auxiliary information. Some 
times the value of the parameter is available from the 
past data then one may be interested in testing the 
value of the parameter on the basic of sample 
observations using test of significance. Various test 
Statistics such as Z, t, chi square and F are used to test 
the significance according to need.      

Dose and Response relationship establishing the 
normal values 

 While studying the dose and response 
relationship, one may be interested in fitting a 
regression model for the available data. Sometimes, 
curves are fitted to the available data and a testing of 
goodness of fit is carried out. In case of studying the 
effect of attributes on each other, a test of independent 
is also applied.  

References 
1. Altman, D. G. and Goodman, S. (1994): Transfer of 

technology from statistical journals to the biomedical 
literature: past trends and future predictions, Journal of 
the American Medical Association, 127(2), 129-132. 

2. Sathyavathi, K. and Agarwal, K.N. (1979a): Review 
on adolescent growth studies Part A – Physiological 
aspects and environmental factors. Indian Pediatr, 
16(2),197. 

3. Sathyavathi, K. and Agarwal, K.N.(1979b): 
Andolescent growth studies – Part B Growth 
characteristics. Indian Pediatr, 16(3),271. 

4. Khare, B.B. (1990): A review on the methods for the 
analysis of physical growth data.  Indian J.   Prev. & 
Soc. Medicine 21 (3-4), 72-75. 

5. Udani, P.M. (1963): Physical growth of children in 
different socio-economic groups in Bombay. Indian 
J. Child Health, 12,93. 

6. Ghai, O.P. and Sandhu, R.K. (1968): Study of 
physical growth of Indian children in Delhi. Indian J. 
Pediatr, 35,91-108. 

7. Agarwal, K.N., Sen, S., Tripathi, A.M. and Katiyar, 
G.P. (1974): Physical growth characteristics in 
relation to sexual growth. Indian pediatr. 11,99-106. 

8. Tripathi, A.M., Sen, S. , Agarwal, K.N.  and Katiyar, 
G.P. (1974): Weight and height percentiles for school 
children. Indian Paediatr, 11, 811-816. 

9. Tripathi, A.M., Agarwal, D.K., Sen, S. and Agarwal, 
K.N. (1976): Physical growth during adolwscence in 
Delhi school children. Indian Paediatr, 13, 191. 

10. Rath, B., Ghosh, S., Man Mohan and 
Ramanujacharyulu, T.K.T.S. (1978): Anthropometric 
indices of children (5-15 years) of a privileged 
community. India Pediatr, 15, 653-665. 

11. Boas, F. (1932): On Fertile ground a natural history 
of human reproduction. Hum. Bio., 4,307. 

12. Devenport, C.B. (1932): The growth of the human 
foot. Amer. J. Phys. Anthropol, 17,167. 

13. Meredith, H.V. (1935): The rhythm of physical 
growth: a study of 18 measerments on Iowa city 
White males ranging in age between birth and 18 
years. University of Iowa Studies in Child Walfare, 
11(3), 128. 

14. Reynold, E.I and Wines, J.V. (1948): Individual 
difference in physical changes associated with 
adolescence in girls. Am. J. Dis. Child, 75,129-135. 

15. Frisch, R.E. and Revelle, R. (1969): Height and 
weight at menarche and a hypothesis of critical body 
weight and adolescent events. Science, 169, 397. 

16. Tanner, J.M., Whitehouse, R.H. and Takaishi, M. 
(1966): Standards from birth to maturity for height, 
weight, height velocity and weight velocity, British 
children, 19651. Arch. Dis. Child, 41, 454-471. 

17. Tanner, J.M. and Whitehouse, R.H. (1976): Clinical 
longitudinal standards for height, weight, height 
velocity, weight velocity and the stages of puberty. 
Arch. Dis. Child, 51,170-179. 

18. Datta Banik, N.D. (1982):  Semi-longitudinal growth 
evaluation of children from birth to 14 years   in 
different socio-economic groups. Indian Pediatr, 19, 
353-359. 

19. Pereira, P., Mehta, S., Khare, B.B., Katiyar, G.P., 
Agarwal, D.K., Tripathi, A.M. and Agarwal, K.N. 
(1983): Physical growth characteristics in adolescent 
girls of upper socio-economic group of Varanasi. Ind. 
J. Med. Res. 77, 839-844.  

20. Tripalhi, A.M., Pereira, P., B.B. Khare, B.B., Mehta, 
S., Agarwal, K.N., Agarwal, D.K. and Katiyar, G.P. 
(1985): Development of sexual characteristics in 
upper socio-economic girls. Ind. Pediatrics, 22, 883-
889. 

21. Agarwal, D.K., Khare, B.B., Mehta, S., Pereira, P., 
Agarwal, K.N. and Sathyavathi, K. (1981): Study of 
menarcheal age in Indian girls. Ind. J. Pre. Soc. Med. 
12(4), 173-176. 

22. Tanner, J.M. (1951): Some notes on the reporting of 
growth data. Hum Biol, 23, 93-151. 

23. Vijayaraghawan, K., Singh, D. and Swaminathan, 



86  PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

 

M.C. (1971): Heights and weights of well nourished 
Indian school children, Indian J. Med. Res, 59, 648-
654. 

24. Sathyavathi, K., Agarwal, K.N., Khare, B.B. and 
Agarwal, D.K. (1981): The growth pattern of  height 
and weight during adolescence. Ind. J. Med. Res. 74, 
851-865. 

25. Katiyar, G.P., Sehgal, D., Khare, B.B., Agarwal, 
D.K., Tripathi, A.M. and Agarwal, K.N. (1985): 
Physical  growth  characteristics  of  upper   socio- 

economic adolescent hoys of Varanasi. Ind. 
Pediatrics, 22, 915-922. 

26. Agarwal, D.K., Agarwal, K.N. and Khare, B.B. 
(1985): Study on current status of infant and 
childhood feeding practices.Ind. Pediatrics, 22(9), 
716-717.  

27. Khare, B.B., Agarwal, D.K. and Agarwal, K.N. 
(1993): Feeding and weaning practices during 
infancy and early childhood period in India. Ind. J. 
Pre. Soc. Med., 24(4), 126-138. 
  

O 



 

 

MEASUREMENT ERROR AND AUXILIARY INFORMATION 
 
 

DR. RAJESH SINGH* 
 

Survey data are not just the data collected from 
the responding sample. There are typically   many 
other sources of information about the 
characteristics of the sampled population that can 
be used to improve inference. The data contained 
in these sources is often referred to as auxiliary 
data in the survey sampling literature. Inference 
using the survey data that exactly recovers key 
population characteristics associated with this 
auxiliary information is said to be calibrated on 
these characteristics, and is typically viewed as 
superior to inference that does not necessarily 
achieve this outcome. 

 Unfortunately, in most practical situations 
auxiliary information is not precise. For example, 
a common situation is where the population mean 
values of a set of auxiliary variables are assumed 
known, and survey weights are constructed so that 
survey estimates of these population means equal 
their known population values. Weights that are 
calibrated in this way are used extensively by 
national statistical agencies. However, it is not 
unusual that the so-called true values of the 
population means of the auxiliary variables that 
are used in construction of the calibrated weights 
are themselves estimates, perhaps based on 
administrative records that contain errors, or more 
often, population means of closely related, but not 
identical, variables measured by administrative 
systems. In such cases, the superiority of 
inference based on weights that are calibrated to 
incorrect population values is debatable1.  

 In sample survey, we estimate the 
population parameter on the basis of collected 
data. It may originate from various kinds of 
sampling methods such as simple random 
sampling, stratified sampling, systematic 
sampling etc. Various methods of estimation     
are  used  under  the assumption that  observations  

 

collected are true (error free). In real life this kind 
of situations are not tenable. The real data 
contains observational error due to many reasons 
like memory failure, over- reporting, under-
reporting, prestige bias etc.  (see Fig. 1). These 
are also called measurement errors2. 

 
 Assume that an agency is conducting a 
survey of army solders to know income and 
expenditure pattern. Since income is a subject of 
high privacy and sensitivity, the surveyor could 
not get true information. There may be two things, 
either he got incorrect response or non-response. 
Several methods are available in the literature of 
survey sampling to handle the non-response but if 
the informer provides incorrect information the 
additional methodologies are required. There may 
be some observational errors also due to 
investigator. 

 Which are the real phenomena behind the 
assumed systematic interviewer effects in the 
model? For example, if survey instructions or 
definitions are unclear, they can be interpreted in 
different ways by different interviewers and for 
each interviewer may have his or her own way 
that is consistent through all his or her interviews. 
Likewise, each interviewer may have his or her 
own way of handling ambiguous or unclear 
responses. Personal characteristics of an 
interviewer  such as age, race, gender, social class,  
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education, attitudes, and beliefs, may have a 
tendency to systematically influence the 
measurements made by the interviewer. Other 
external factors that could explain the interviewer 
are for example: the questionnaire, the mode of 
interview, methods of training, supervising, and 
monitoring the interviewer routines.  

Application in Econometrics 
 In the ordinary least square estimation we 
make an assumption that the variables Y and X 
are recorded without the measurement error. But 
this is not true in practical situations. We, 
generally encounter two situations3 : 

Errors of measurement in the dependent 
variable Y: 
Consider the following model: 

Yi* = α + β Xi + ui                  (2.1) 

where,  Yi* = permanent consumption 
expenditure 

 Xi = current income,   ui = stochastic 
disturbance term 

 Since,   Yi* is not directly measurable, we 
may use an observable expenditure variable Yi 
such that      Yi =  Yi* +  ei 

where ei denote errors of measurement in Yi*. 
Therefore, instead of estimating (2.1), we estimate 

Yi  =  α + β Xi + ui  + ei  

      =  α + β Xi + vi            (2.2) 

where vi = ui + ei . 

For simplicity assume that E(ui) =  E (ei) =0, cov 
(Xi, ui) =0 ( assumption of CLRM),  

And cov (Xi, ei) =0;  and cov (ui, ei) =0. 

 With these assumptions, it can be seen that β 
estimated from either (2.1) or (2.2) will be 
unbiased estimator of the true β; that is, the errors 
of measurement in the dependent variable Y do 
not destroy the unbiasedness property of the OLS 
estimators.  

 ∑
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 Therefore, although the errors of 
measurement in the dependent variable still give 
unbiased estimates of the parameters, the 
estimated variances are now larger than in the 
case where there are no such errors of 
measurement. 

Errors of measurement in the explanatory 
variable X : 

 Now assume that instead of (2.1), we have 
the following model: 

Yi = α + β Xi
* + ui      (2.5) 

 Where, Yi = current consumption 
expenditure 

  Xi
* = permanent income, ui = disturbance 

term (equation error) 

Suppose instead of observing Xi
*, we observe 

 Xi = Xi
*  + wi      (2.6) 

where wi represents errors of measurement in Xi
*.  

Therefore, instead of estimating (2.5), we estimate 

 Yi = α + β ( Xi –wi) +  ui 

      = α + β Xi + zi   (2.7) 

 Where zi = ui – β wi, a compound of 
equation and measurement errors. 

 Now even if we assume that wi has zero 
mean, is serially independent, and is uncorrelated 
with ui, we can no longer assume that the 
composite error term zi is independent of the 
explanatory variable Xi because  ( assuming E(zi) 
= 0) 

 Cov(zi, Xi) = E[ zi – E(zi)] [Xi – E(Xi)] 

        = E (wi) (ui – β wi)  = E(-β wi
2) 

     = - β  
2
wσ     (2.8) 

 Thus, the explanatory variable and the error 
term in  (2.7) are correlated, which violates the 
crucial assumption of CLRM  that the explanatory 
variable is uncorrelated with the stochastic 
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disturbance term. If this assumption is violated, it 
can be shown that the OLS estimators are not only 
biased but also inconsistent, that is, they remain 
biased even if the sample size n increases 
indefinitely3. 

Also, we have 
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 Since the term inside the brackets is 
expected to be less than 1, eqn. (2.9) shows that 
even if the sample size increases indefinitely, β̂   
will not converge to β.  

 Therefore, measuremental errors pose a 
serious problem when they are present in the 
explanatory variable(s) because they make 
consistent estimation of the parameters 
impossible.  

 Solution: Use instrumental or proxy 
variable that, although highly correlated with the 
original X variables, are uncorrelated with the 
equation  and measurement error term (i.e., ui and 
wi).  If such proxy variables can be found, then 
one can obtain a consistent estimate of β. But this 
task is much easier said than done. In practice it is 
not easy to find good proxies. Besides, it is not 
easy to find out if the selected instrumental 
variable is in fact independent of the error terms ui 
and wi 

3. 

Application in Sampling 

 In survey sampling, the properties of the 
estimators based on data usually presuppose that 
the observations are the correct measurements on 
characteristics being studied. Unfortunately, this 
ideal is not met in practice for a variety of 
reasons, such as non response errors, reporting 
errors, and computing errors. When the 
measuremental error is negligibly small, the 
statistical inferences based on observed data 
continue to remain valid. On the contrary when 
they are not appreciably small and negligible, the 
inferences may not be simply invalid and 
inaccurate but may often lead to unexpected, 
undesirable and unfortunate consequences. 

 For a simple random sampling scheme, let 
(xi,yi) be observed values instead of the true 
values (Xi,Yi) on two characteristics (x,y) 
respectively for the ith (i=1.2….n) unit in the 
sample of size n. Let the measurement errors be  

iii Yyu −=      (3.1) 
iii Xxv −= ,     (3.2) 

which are stochastic in nature with mean zero and 

variances 
2
uσ  and 

2
vσ respectively, and are 

independent.  Further,, let the population means of 

(x, y) be ( xµ , yµ ): population variances of (x,y) 

be (
2
xσ , 

2
yσ ) and xyσ

 and ρbe the population 
covariance and the population correlation 
coefficient between x and y respectively. 
 Bahl and Tuteja4  suggested an exponential ratio 
type estimator for estimating yas 
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 Kumar et al. (2011) derived the bias and 
MSE expression for the estimator t1 under 
measurement error as: 
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measurement errors in .t1  

 Koyuncu and Kadilar5   suggested a regression 

type estimator 2t as- 

( )xyt x212 −µω+ω=    (3.6) 
 Kumar et al.6 derived the bias and MSE 
expression for the estimator t2 under measurement 
error as: 

( ) ( )1tBias 1y2 −ωµ=
    (3.7) 
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measurement error in 2t . 
 We observe that we get different values for 
bias and MSE expressions for the estimator’s t1 
and t2, if we consider the effect of measurement 
error. 

Conclusion 
 From the discussions made in above 
sections, we observe that if we ignore the effect of 
measurement error we get misleading results. So, 
while making observations, this may be the case 
of econometrics, sociology, economics etc. due 
attention must be given for making correct 
observations. And, if we feel the observations 
have some measurement error, we should make 
proper adjustments in the formulae which we are 
using. 
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GROUND WATER PROSPECTING IN ANCIENT INDIA 
 
 

PROF. G.C. CHOWDHARY* 
 

Ours is an ancient country with a rich heritage of 
culture. Its reminiscences are found in the inscriptions 
on rock pillars and other scriptures, to quote Prof. Sher 
Singh (the then Minister of Education, India) "The 
excavations of Pilibanga area in Rajasthan provide 
glimpses of the past history of ground water 
development practised by the Harappan civilisation. 
We also know from the Nalanda University 
excavations of the Buddhist culture in Bihar that they 
had adequate knowledge of water existence as seen 
from the ancient wells at these sites." (Address at the 
International Symposium of Ground Water Resources 
Organised in Madras on Nov. 26, 1973). 

 It is hardly necessary to emphasize the 
requirement of water for life. In the Vedic literature, 
water is said to have been present at the beginning of 
world and the life developed out of it.  

meefueueb meJe& cee Foced-$e+iJeso 

 Water has been termed as nectar of life. This is 
more true in areas having scarcity of water. Not to 
speak of arid tracts it is required even in well-water 
regions by the inhabitants of kingly palaces and remote 
huts alike. Its necessity is not merely confined to 
drinking but also in other activities which supplement 
in sustenance of life. Important among these are 
agriculture and industry where role of water cannot be 
over emphasized. They have increased in leaps and 
bound with the advancement of civilization and 
scientific knowledge. 

 Our ancients had very cautiously explored the 
different sources of water on the Earth and also tried to 
exploit them to maximum possible extent. The various 
sources, in addition to rain water, include turbulent 
streams, calm ponds, tinkling springs and above all the 
ground water, which, too, did not escape the attention 
of our ancients. 

 The exploration and exploitation of ground 
water was assigned largely to astrologers in ancient 
times. They took help of the movement of stars, 
planets and asterisms in the sky to locate it. Also they 
could predict the  direction  of  its  movement.  Besides  

 

celestial bodies the ancients made use of various 
surface and sub-surface indications such as lithology, 
faunal occurrences' and floral cover, either 
individually or combined. Further, the astrologers 
could indicate suitable site and  time for the 
construction of well through which a perennial supply 
of ground water could be ensured of various purposes. 
 These indications differ for humid and arid 
tracts, and further for sweet and saline waters. Their 
critical account has been given in the following pages. 
Occurrences 
 As we all know, the hydrologic cycle is 
continuously operating on the surface of the Earth, 
below it and above in atmosphere. The infiltration into 
the sub surface results to ground water. This process is 
greatly effected by vegetation. Normally a thick 
vegetation retards the surface run off. Hence, the water 
gets sufficient time to infiltrate along roots of plants, 
and the sub soil and soil zones become very spongy. 
Consequently, there is a quick percolation of water 
further into sub surface zones, and thus forming under 
ground streams "veins" as termed in "Dakargal") going 
deeper. 
 In arid regions the depth of these veins is likened 
with the camel's neck which is quite deep with 
reference to its mouth. 
  ce®osMes YeJeefleefMeje ÙeLee-leLeele: mebØeJe#Ùeeefce~ 

  «eerJeekeâjYeeCeeefceJe YetleuemebmLee efMeje Ùeeefvle~~1 

 Contexually, it may be added with interest that 
while going through for water in arid regions of 
Gujarat, the tube wells are constructed doen to depths 
of 100 to 300 m. (Pathak and Prasad 1973). Again in 
Rajasthan, the deepest well has been bored in Lathi 
formations of Jaisalmer area. Three individual 
saturated zones have been identified in the depth range 
of 67-100m, 150-200m and 240-280m. (Pathak and 
Prasad op cit). 

 The under ground streams flow in numerous 
directions and are named  separately.  Those  following  

 *(Retired) Professor, Department of Geology, Banaras Hindu University, Varanasi-221005 
1. meejmJele okeâeie&ue 62 
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the principal cardinal direction are named after the 
respective Lord of each of them. 

 Vegetation had been a very useful indicator to 
the ancients for locating ground water, both in arid and 
humid regions, for instance, in the former, JUJUBE 
(Zyzyphus sp.) and PILU (Salvadora persica) trees 
occurring together, a Date Palm (Phoenix dactylifera) 
treet, or an Indian fig tree (Ficus glomeras); and in the 
latter region, VAT tree (Ficus bengalensis) together 
with ASWATTHA trees (Ficus religiosa). This fact is 
acknowledged even today. To quote Fosberg (1965): 
"Phreatophytic vegetation, that which is deep rooted 
enough to tap ground water, will often show the course 
of under ground channels and the location of ground 
water at relatively shallow depths in areas where no 
surface water is evident." Further, the vegetation may 
also serve as a negative evidence, e.g. 

 megef<eje pepe&jhe$ee ¤#ee§e peuesve meblÙeòeâe:2 

Meaning that hollow and rough trees with shattered 
leaves do not indicate water. 

 Vegetation coupled with fauna proved more 
useful in predicting existence of ground water both in 
humid and arid tracts. Saraswati Dakargal is replete 
with examples. For instance, ant hill near a JAMBU 
tree (Syzygium cumini) or beneath a JUJUBE 
(Zyzyphus sp.) tree; a snake's hole either the south of 
KARANJA tree (Pongamia Pinnata) tree or to the 
north of MADHUKA tree (Madhuka indica) and 
KARIR tree (Bombax), etc. In this connection it may 
added that the various animals reported by the ancients 
are mostly of hibernating nature. Their presence near a 
ground water source is but natural.  

 On the above bases (vegetation and fauna) taken 
together the ancients could also indicate the direction 
of ground water 'vein' as well as quality (both physical 
and chemical) of the water. 

 More interesting from a geologist's standpoint 
are the lithological indications taken into account by 
the ancients. The nature of the rock  types  either  alone  

 

or combined with floral/fauna factors had been utilized 
by them. In respect to humid tracts it has been     
stated: 

(i)  veoefleceneriecYeerjb Ùeefmceb ÛejCenlee peueb leefmceved~ 
 meeIewefŒeefYece&veg<Ùew: keâewyesjer le$e Ûe efMeje mÙeeled~~3 

Meaning that where the ground responds sweetly to 
stamping of feet there a northerly vein of water flows 
at a depth of 15.1/2 cubits. 

(ii)  me-heueeMee Ùe$e Meceer heef§eceYeeiesÓcyeg ceeveJew: <e…Ÿee~ 
 DeOe&vejsÓefn ØeLecebMe-yeeuegkeâe heerle ce=lhejle:~~4 

Meaning that where S'AMI tree (Prosopis Specigera) 
is occurring together with PALASA tree (Butea 
monosperms), yellow clay mixed with sand at depth of 
2.1/2 cubits will be found and water will be found at a 
distance of five cubits to the west of the tree at a depth 
of 300 cubits. 

(iii)  veceles Ùe$e Oeefj$eer meeOex heg®<esÓcyeg peebieuee veshet~ 
 keâerše Jee Ùe$e efyevee ueÙesve yenJeesÓcyeg le$eeefhe~~5 

Meaning that in a humid tract or even less humid tract 
water will be found at a depth of 7.1/2 cubits where the 
ground goes when trodden upon and numerous insects 
are living without their houses. 

1 cubit = 1. 1/2 feet 

 Again, for arid tracts it has been observed as 
follows— 

(i)  Ùe$e efmveiOee efvecvee me-yeeuegkeâe meevegveeefoveer Jee mÙeeled~ 

 le$eeOe&hebÛecewJeeefj ceeveJew:hebÛeefceÙee&efo Jee~~6 

 meaning water occurs at a depth of 20-25 cubits 
where the ground is smooth, depressed, sandy and 
produced sound on stamping, 

(ii)  he§eeo&gcyejmÙe ef$eefYejsJe keâjwve&jÉÙes meeOex~ 

 heg®<es efmelees efnjMceebpeveesheÙeesÓOe: efMeje megpeuee~~7 

Meaning that if an Indian fig tree (Picus glomerata) is 
found in a waterless tract then 3 cubits to its west will 
be found a white snake at a depth of 5 cubits and 
thereafter a black colored stone, and water will be 
found at a depth of 12.1/2 cubits. 
 

2. meejmJele  

3. meejmJele, okeâeie&ue 54 

4. meejmJele, okeâeie&ue-83 

5. meejmJele, okeâeie&ue 63 

6. meejmJele, okeâeie&ue 61 

7. meejmJele, okeâeie&ue 11 
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(iii)  peueheefjnerves osMes Je=#e: keâefcheuuekeâes Ùeoe Â<š:~ 

 ØeeÛÙeeb nmleef$eleÙes yenefle efMeje oef#eCes ØeLececed~~ 

 ce=VeerueeslheueJeCee& keâeheeslee ÛewJe ÂMÙeles leefmceved~ 

 nmlesÓpeieefvOekeâes celmÙees YeJeefle heÙeesuheb Ûe me#eejced~~8 

Meaning that where in a waterless tract KAMPILAK 
tree (Mallotus phillippinensis) is occurring, firstly a 
blue colored clay will be found which is followed 
below yellow or dove colored clay capping the ground 
water at a depth of 3.1/4 cubits. The water vein will be 
flowing in a southerly direction and it will be less in 
amount and brackish in nature.  

Also, a fish smelling like a goat will be found at a 
depth of one cubit. 

(iv)  Ùeefo JeslemeesÓcyegjefnles osMes nmlewefŒeefYe: lele§ehe§eeled~ 

 meeOex heg®<es leesÙeb yenefle efMeje heef§ecee le$e~~ 

 efÛevnceefhe ÛeeOeË heg®<es ceC[tkeâ: heeC[gjesÓLe ce=lheerlee~~ 

 hegšYesokeâ§e leefmceved hee<eCees YeJeefle leesÙeceOe:~9 

Meaning that if VETAS tree (Salix caprea) is found in 
a waterless tract, then 2 cubits to its west and at a 
depth of 15 cubits a vein coming from west will be 
found and at a depth of 2.1/2 cubits, there would be a 
pale white frog, thereafter yellow clay, and farther 
down very hard stone and underneath which thee will 
be water. 

 Further, the depth at which a 'vein' would occur 
could be judged by the sound produced by stamping of 
feet on the rock; for instance, if the sound is sweet, 
water vein will be found flowing in northerly direction 
at a depth of 15.1/2 cubit 

(v)  veoefle cener iebYeerjb Ùeefmceved ÛejCenlee peueb leefmceved ~ 

 meeOexefŒeefYece&veg<Ùew: keâewyesjer le$e Ûe efMeje mÙeele:10 

 Besides, the nature, color of the rock/soil offered 
negative evidence to ancient Indian hydro scientists. 
The sage Manu observes-- 

(i)  metÙee&efive Yemcees<š^ KejevegJeCee&,  

 Ùee efvepe&uee mee JemegOee Øeefo„e~* 

 

Meaning that the land which is having color like Sun, 
fire, ash, camel and ass will be waterless. 

(iv)  leeceüw:meceslee he=<elewefJe&efÛe$ewjeheeC[gcemcees<š^Kejeveg¤hee~~ 

    Ye=bieesheceebiegef…keâhegef<hekeâe Jee metÙee&efiveJeCee& Ûe efMeuee efJeleesÙee~~* 

Meaning that a land having rocks, which bear red or 
variegated spots, or pale white in color or ash colored 
or camel or donkey or fire or Sun or a base will be 
without water. 

 The various factors outlined above, in regard to 
locating of ground water are summarized. 

Drilling of water 
 Not only the indications of occurrences of 
ground water are important but also the suitable 
methods of rock breaking and drilling for successful 
exploitation of ground water, especially in hard 
terrains where specialized types of drilling equipments 
like the bits are needed. Our ancients had 
recommended various methods of rock breaking such 
as hammering, repeated heating and cooling, and 
pouring special chemical solutions on the rock surface, 
which were prepared by mixing medical plants and 
other things. Ancient thinker Manu observed that a 
rock will break if it is heated and dripped with solution 
of mixture of the ashes then reeds is sprinkled on it 
seven times. 

leesÙeb metleb cees#ekeâcemcevee Ùeled leled mehle ke=âlJe: heefj<esÛeveb Ûe~ 

keâeÙeË Mej#eejÙegleb efMeueeÙee: ØemHeâesšveb JendefveefJeleeef<eleeÙee:~~11 

 Moreover, during the courses of drilling if a rock 
cannot be broken by even hammering, fire should be 
made on it with the logs of PALASA tree (Butea 
monosperma) and TINDUKA tree (Diasypros 
embryopteris) until the rock assumes the color of fire, 
and then lime water be sprinkled over to break it. 
There are many more suggestions for breaking rocks. 
 As compared to these simple processes, the 
modern methods of rock breaking to loosen the rock 
cover involves operation of heavy drilling rigs and 
hence, expensive too. Further for, drilling through hard 
rocks the drilling bits made of special forged steels are 
hardened by "heat treatment". But the ancients, on the  
 

8. meejmJele, okeâeie&ue 21-22 

9. meejmJele, okeâeie&ue 6-7 

10. meejmJele, okeâeie&ue 54 

* 1 nmle · 18 inches = 1.5 feet = 1 cubit 
11. cevegokeâeie&ue 113 
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other hand, have recommended easy and less 
expensive methods of hardening "TANKEE". 
 DeekeËâ heÙeesng[ efJe<eeCe-ce<eermecesleced 
 heejeJeleeKeg Meke=âlee Ûe Ùegle: Øeueshe:~ 
 šbkeâmÙe lewue ceefLelemÙe leleesÓmÙe heeveced 
 heMÛeeefÛÚlemÙe ve efMeueemegJeso efJeOeele:~~12 

Meaning that a "TANKEE" rubbed with oil and them 
smeared with an unguent prepared with the milky juice 
of MADHUKA (Madhuka indica) plant, the ashes of 
the goat's horn and the excreta of doves and mice and 
then whittled, will not break while breaking a stone. 

  #eejs keâouÙee ceefLelesve Ùegòesâ, 
  efoveesef<eles heeefÙeleceeÙemeb Ùeled~ 
  mecÙekeâef#eleb ÛeeMceefve vewefle Yebieb, 
   ve ÛeevÙe ueesns<Jeefhe lemÙe keâewC[ce~~13 

Meaning that an iron weapon treated with day-old 
mixture made of the burnt powder of plantain and 
butter-milk, and then sharpened properly will not 
become blunt on stone or other iron instruments. 

Protection and purification of water 

 India is a tropical country. The chances of water 
losses through evaporation due to Sun's heat and hot 
gale, from well exposed surfaces of water bodies like 
wells and ponds are greater. Further, the tropical 
climate rears numerous types of animals, mostly 
inspects and bacteria. These small creatures are very 
much responsible for polluting the atmosphere and 
water bodies, more so the wells and ponds. 

 These facts did not escape the attention of 
ancient hydro scientists. 

 Manu has recommended planting of trees near a 
water body like a well or pond to save heavy 
evaporation of water. These trees may of ASHOKA 
(Saraca indica), AMRA (Mangani-fera indica), IMLI 
(Tamarindus indicus) and VAT (Ficus bengalensis). 
Naturally, under the thick shade of these trees, 
evaporation from surface of water body will be 
lessened. Further, to counteract the effect of hot gale 
Manu has recommended the construction of wells and  

ponds in the an east-west direction rather than in 
North-South direction. He writes: 

 heeueer Øeeie hejeÙeleecyegmegefÛejb Oeòes ve ÙeecÙeesòeje~ 

 keâuueesuewKeoejcesefle ce®lee mee ØeeÙeMe: Øesefjlew:~~14 

 In regard to purification of water Manu observed 
that the water will become clear, tasty, good smelling 
and endowed with other good qualities by adding  a 
powdered mixture of ANJAMA (antimony), 
NAGARMOTHA (Cyperus rotundus), KHAS 
(Andropogon Sp.), and TAROI or RAJKOSHATIKI 
(Luffa egyptiaca) and seeds of KATAKA or 
NIRMALI (Strichnos potatorum) to the well water 
which is muddy, punget, saltish or bad in taste. 

Conclusion 

 In the preceding pages an attempt has been made 
to outline the criteria employed by ancients for 
prospecting ground water. They may be utilized with 
advantage even today. They can particularly be helpful 
in reducing the cost of test borings. With the 
application of modern resources and techniques, 
however, greater precision and success can be 
achieved. The late Prime Minister, Indira Gandhi had 
once remarked "Modernisation does not mean that we 
should totally disregard the old values. Coordination 
between modern science and ancient teachings of 
sages is necessary for the development of humanity.”15 
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MOMORDICA CULTIVATION: SCOPE FOR REMUNERATIVE  
VENTURE FOR FARMERS 

 
 

PRASANN KUMAR* AND PROF. PADMANABH DWIVEDI** 
 

Momordica  (Spine gourd) is a rhizomatous, perennial 
and dioecious species of the family Cucurbitaceae and 
grows widely in many parts of India (Table 1). 
Vernacular names are Kartoli, Kakrol, Meethakarela, 
Padora, Bhatt Karela, Palupagal, Tumba, Tumpai, 
Golkandra, Kankad, Kankera, Bara-Karela, Kankoda, 
Kankodan, Kantola, Spine gourd and Phalguni. In 
India, it is mainly grown in Odissa, Bihar and West 
Bengal. It is found in nature in  Punjab, Uttar Pradesh, 
Rajasthan, Madhya Pradesh, Kerala and Maharashtra 
especially in areas with the least human interference. 
Its delicacy is typical and attributed to high seed 
protein content. It also contains high amount of 
carotene (160 microgram / 100 g of edible portion) and 
its tuberous roots have medicinal values too. It is a 
cheap source of vitamin and minerals. This vegetable 
is gaining popularity because of its high demand in 
market. Certain limitations like lack of awareness 
among farmers, non availability of quality planting 
materials of standard variety, unpredictable sex ratio in 
seedling progenies are restricting the expected spread 
of this nutritious vegetable. 

Table 1: Taxonomic classification 

Kingdom Planate 

Order Cucurbitales 

Family Momordica 

Genus Momordica 

Species Momordica dioica 

[Source: Handbook of Horticulture] 

COMPOSITION AND USES 

Food value 

 It has high food value containing high amount of 
carotene amongst the cucurbitaceous vegetables and 
high amount of protein and fair amount of phosphorus, 
calcium and iron. It is a cheap source of vitamin and 
minerals (Table 2).  

 

 

Table 2: Nutritive value (per 100 g of edible portion) 

Constituents Amount 

Moisture 84.1g 
Energy (kcal) 52 kcal 

Protein 3.1g 
Fat 1.0g 

Minerals 1.1g 
Fiber 3.0g 

Carbohydrate 7.7g 
Calcium 33mg 

Phosphorus 42mg 
Iron 4.6mg 

Carotene 162mg 
Thiamine 0.05mg 
Riboflavin 0.18mg 

Niacin 0.6mg 

[Source: Handbook of Horticulture]  
Edible uses 
 Immature tender green fruits are cooked as 
vegetable. Young leaves, flower and tuberous roots are 
also eaten. Fruits are available from July to October in 
north India. 
Medicinal uses 
 Momordica possesses medicinal and curative 
properties. Decoction of leaves reduces fever, tuberous 
roots help in relieving headache, excess sweating, 
stone formation and migraine, while fruit is quite 
helpful in controlling diabetes and blood pressure. 
Raw fruits act as an appetizer and astringent, fruits 
also contain aliphatic compounds. Tuberous roots are 
used for curing diarrhea, fever and rheumatism by 
tribals. Seeds are used against chest problems and 
stimulate urinary discharge. 
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CLIMATE AND SOIL REQUIREMENT 
 Momordica is a plant of warm season. For 
prolific growth of vine, high humidity and 25-30oC 
temperature are required. It can successfully be raised 
in areas where average rainfall is 150-250 cm. For 
excellent vegetative growth and fruiting, a temperature 
range of 32-40oC is conducive. In severe winter, 
underground tubers undergo dormancy. Being a hardy 
crop, it can be grown in different kinds of soil. 
However, sandy soil rich in organic matter with 
provision of good drainage are considered ideal. Soil 
pH should be in the range of 6 and 7. Before planting, 
field should be deeply ploughed 3-4 times and 
thereafter harrowing is done to remove the pieces of 
perennial weeds. 
IMPROVED VARIETIES 
 At Indian Institute of Vegetable Research, 
Varanasi two genotypes namely MS-15 and MS-18 are 
identified for maximum yield i.e. 2.85 and 2.8 
kg/plant, respectively from a collection of 18 
genotypes from Vindhyachal hills of Mirzapur in Uttar 
Pradesh. A total of 40 divergent genotypes were 
collected from different parts of Odissa and are being 
maintained at Central Horticulture Experimentation 
Station, Bhubaneswar, a regional station of Indian 
Institute of Horticulture Research, Bangalore. Indira 
kankad I- is released by RMD College of Agriculture 
and Research Station (Indira Gandhi Agriculture 
University), Ambikapur (Chhattisgarh). It is resistant 
to major pests. Its fruits are very attractive and dark 
green in colour and weigh about 14 g each. On an 
average the fruit yield is 8-10q/ha in first year, in 
second year 10-15q/ha and third year onwards 15-
20q/ha. One plantation continues to yield satisfactorily 
for about 5-6 years. 
PROPAGATION 
 Spine gourd is propagated by seed as well as 
vegetative means. 
Seed propagation 
 Seeds of spine gourd rest in dormant conditions, 
hence, freshly extracted seeds should not be sown for 
5-6 months. Seed dipping in tap water for 24 hours 
before sowing stimulates germination process. The 
major problem of seed production is 1:1 ratio of male 
and female plants and delay in fruiting. In seed 
propagation sex of plants from seeds can not be pre-
determined. So 4-5 seeds can be sown in a pit. After 
flowering, male plants should be removed from the pit 
leaving 2-3 healthy female plants.  

By tuber 

 Tuberous roots do not have dormancy and plants 
raised through tubers are healthy. Tubers are obtained 
from 2 -3 years old plants and 80-120 g pieces are 
made for planting. Every planting piece of tubers must 
have at least 2 buds for sprouting. Enhanced sprouting 
of tuberous root cuttings (87.5%) could be obtained 
following dipping in 1% Thiourea whereas untreated 
tubers produce only 18.3% sprouting. Planting may be 
done in month of early September-October or 
February-March. Agricultural scientists reported the 
best time for planting tubers as February under 
irrigated conditions and June –July in rainy season. 
Tuberous roots are planted at spacing of 3 meter. 

By stem cuttings 

 For raising plants by this method, cuttings are 
made from terminal portions. Terminal cutting 
produced more nodes per plant and leaves, leaf area 
and inter nodal length than basal cuttings. 

Grafting 

 Spine gourd is grafted on root stock of 
Cucurbita moschata, Cucurbita trifolia or F1 hybrids 
of Cucurbita maxima X Cucurbita moschata. 

PLANTING METHOD 

 Tubers are planted in the field in trench method. 
30-35 deep trenches are made and filled with FYM. 
Large size tubers (80-100g) should be placed in 
furrows at a depth of 8-10 cm maintaining a spacing of 
1m x 1m (Ali et al., 1997). 

MANURES AND FERTILIZERS 

 Recommendations based on experimental basis 
for nutrient requirements of spine gourd are not 
available. In general, 200-250 q/ha FYM are mixed in 
soil at the time of field preparation. During March- 
April, 20-30 g urea/plant is applied and the same 
amount is repeated at the time of fruit formation. It is 
recommended to apply 30 kg per ha each of N, P and 
K for higher yield and fruit size (Table 3). 

Table 3: Recommendation of Fertilizers 

FYM 20-25t/ha or 2.6-3.3 
ton/bigha 

Urea 108.5kg/ha or 14.35kg/bigha 
SSP 250kg/ha or 33kg/bigha 
MOP 83kg/ha or 10.97kg/bigha 

[Source: Handbook of Agriculture]  
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IRRIGATION/ WATER MANAGEMENT 

 Just after planting, a light irrigation is required 
for proper establishment of cuttings. During summer 
months, frequent watering is desired. In rainy season 
care should be taken for proper drainage as plant is 
quite sensitive to water logged conditions. 

INTERCULTURAL PRACTICES AND  
WEED CONTROL 
 During early stage of vine growth, 2 to 3 hand 
weeding may be followed to reduce the infesting weed 
population.  Crop of spine gourds does well on bushes 
or hedges. For staking of vines, bower may be made at 
height of 4-5 feet above the ground. Training must be 
started just after 30 cm of vine length from the ground 
level. 
Training and pruning 
 As the crop is climbing in nature, provision of 
supporting structures encourages proper vegetative 
growth and thereby contributes to good yield of quality 
fruits. Different systems of training viz., single stake 
system, bower and knifing are followed as per 
availability of training materials. As bower and knifing 
systems are expensive, plants are allowed to grow on 
waste bushes. But higher yield and better quality fruits 
are obtained in vertical net trellies where hand 
pollination could be performed perfectly, quickly and 
easily when compared with other systems of training. 
PLANT PROTECTION PRACTICES 
Insect pest 
1. Epilachna beetle (Epilachna vigintiopunctata) 

 
Fig. A. Adult of Epilachna beetle 

 Both adult and grubs feed on leaves. As a result 
feeding by both grubs and adults on green chlorophyll, 
characteristic sketletonized patches, which present a 
lace like appearance on leaves, are developed and turn 
brown, dry up and fall down (Figure A). This pest can 
be controlled by hand picking of grubs, adults and egg 
along with infested leaves during early stage of attack 
and destroying them are suggested to reduce the 
infestation. The genotype RMF37 is tolerant to the 

pest. 

2.  Fruit borer (Diaphania indica) 

 
Fig. B. Adult of Diaphania indica 

 It is a major pest of spine gourd. It scraps the 
tender tissue of leaf in vegetative stage of crop. In 
fruiting stage, it scrapes tender skin of fruit. When it is 
grown up it bores into the fruit (Figure B). It can be 
effectively controlled by spraying Bt@1g/ l of water. 

3.     Fruit fly (Bactocera cucurbitae) 

  
Fig. C. Adult of Bactocera cucurbitae 

 Damaged fruits give foul odor. It lays eggs 
inside the fruit (Figure C). This pest may be controlled 
by: 

1.  Collection and destruction of infected fruits. 
2.  Use of cue lures traps @ 10 per hectare. 
3.  Spraying of Malathion (2 ml) and jaggery (10 g) 

in 1 liter of water at weekly interval. 

DISEASES 

1. Anthracnose 

 
Fig. D. Affected leaf with Anthracnose 

 Symptoms: Spots appear as small yellowish, 
water soaked areas, which enlarge in size, that later 
coalesce and turn brown to black in color (Figure D). 
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 Control: Seed treatment, proper rotation and 
clean cultivation minimize initial inoculums. 
2. Powdery mildew 

 
Fig. E. Affected leaf with Powdery mildew 

 Symptoms: Symptoms first appear as nearly 
white or fluffy, somewhat circular patches or spots 
which appear on under surface of leaves. Severely 
attacked leaves become brown and shriveled and 
defoliation may occur (Figure E). 

PHYSIOLOGICAL DISORDER: Unfruitfulness 

 Unfruitfulness is mainly associated with 
dioecious cucurbits where staminate and pistilate 
flowers are produced on separate plants. In these 
cucurbits only female plant produce fruits and male 
plants act as pollen donor. Therefore, it is necessary to 
grow desired number of male plants, approximately 
10% in the field to ensure proper fertilization, 
pollination and fruit set (Peter, 2007). It can be 
controlled by: 

1.  Maintaining the desired population of female 
90% and male 10% plant in the field. 

2. Avoiding application of plant protection 
chemicals in the morning hours to increase the 
movement of pollinating insects. 

HARVESTING AND YIELD 

 Fruits take 25-27 days to reach maturity. 
Marketable fruits are obtained 12 days after fruit set. 
Green fruits at proper stage of maturity should be 
harvested. Delay in harvesting causes yellowing of 
fruits colour of pedicel, pericarp and spine remain 
green until12-13 days after flowering and thereafter 
the color changes. 

Maturity indices 

 There are several parameters which can be 
selected for measurement of maturity index of 
harvested crop, such parameters are [1] pedicel color, 
[2] spine color, [3] specific gravity, [4] respiration 
rate, [5] chlorophyll content and, [6] dry weight. 
Harvesting is done in frequent intervals. Fruits are 
ready for harvest within 75-80 days in first year and 

35-40 days from second year (tubers formed during 
first year) onwards up to 5-6 years. Fruits yield 
thereafter declines. Harvesting of fruits twice a week 
increases yield of crop. Fruits should be harvested at 
mature green stage and seeds become hard if 
harvesting is delayed for a day or two. Fruits attain 
marketable maturity within 7-10 days of pollination. 
Under optimum crop condition spine gourd yields 75-
100 quintals fruits per hectare. 

SEED PRODUCTION 

 The seed crops are not grown in any way 
differently from that of the table crop. The only 
difference is that instead of picking fruits at vegetable 
maturity the fruits are allowed to mature fully on the 
plant itself. This also requires long dry and warm 
season for seed production. General agronomic 
practices are almost similar to that of muskmelon or 
watermelon. For getting early crop, the seeds can be 
sown in polythene bags and transplanted later in the 
field. The seed field should be separated from the 
fields of other variety not conforming to varietal purity 
requirements for certified seed. 

Harvesting of Fruit for Seed Extraction 

For seed extraction fruits should be harvested at full 
maturity (Figure F). Several factors are taken into 
consideration  to  judge  the  maturity  in  spine    
gourd : 

1.  When fruit colour changes to yellow or yellow 
orange or straw colour, 

2.  When the peduncle becomes straw coloured,  
3.  When the vines start drying. Any deformed fruit 

should be removed earlier 

 
Fig. F. Fruit for seed extraction 

Seed Extraction and Washing 

 Before seed extraction fruits should be stored at 
room temperature for 4 to 7 weeks. Spreading is done 
in one single layer with a space between the fruits, 
preferably in a cooler dry place. Afterward, the fruits 
are cut into half and scoop out the seed by hand. Some 
placenta may remain with the seeds which are to be 
separated by rolling and raking simultaneously. Then 
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the seeds are to be washed with water in troughs. 

Seed Drying 

 The washed seeds should be dried quickly. For 
this, trays with screen wire or burlap bottoms may be 
used. The seeds are spread on trays and placed in the 
shade and gradually to sun to dry and continued up to 
a moisture level of 7 percent. Frequent turning of seeds 
ensures uniform drying. Seeds may be dried more 
rapidly in a drier or dehydrator employing artificial 
heat and forced air circulation for large quantity. Seed 
should be dried carefully at a temperature not 
exceeding 38-42°C. 

Seed Storage 

 For safe storage, moisture content of the seeds 
should be seven percent. Moisture determinations 
should be made on properly drawn samples of seed at 
the temperatures prevailing in the seed storage facility. 
The well dried seeds are placed in containers and 
stored in a cool, well-ventilated room, preferably 
provided with some means of dehumidification and 
with protection from rats and other pests. For retail 
sale, tin can with moisture resistant polyethylene or 
aluminum foil as wrap or liner can be used. 

Seed Yield 

 The average seed yield is about 500-1000 kg per 
hectare depending upon the cultivar, pollination and 
cultural managements. 

ROUGING OF SEED CROP  

 The existence of off-type plants in the seed crop 
is a potential source of genetic contamination. The 
removal of such plants is termed as rouging. Not only 
the off-types but the diseased and abnormal plants are 
also to be removed. The number of rouging required 
for the seed crop will vary with the kind of vegetables, 
purity of the seeds sown, nature of the previous crop, 
etc. Rouging may be done at the following stages as 
soon as the off-types are recognizable: 

1.  Vegetative stage 
2.  Flowering stage 
3.  Maturity stage 

 In the seed crop, off-type plants should be 
rouged out at different times of the day by walking in 
different directions of the plot. In general, the cross-
pollinated vegetable crop for seed production should 
be thoroughly rouged before flowering. Regular 
supervision by trained manpower is important. 

WASHING AND DRYING OF VEGETABLE  

 Most of the vegetables are washed after 
harvesting to improve their appearance, prevent 
wilting and remove primary inoculums load of 
microorganisms. Hence a fungicide/bactericide should 
be used in washing water. Washing improves shelf 
life. After washing excess of water should be removed 
as this otherwise might encourage microbial spoilage. 

Grading 

 Immature, diseased and badly bruised vegetables 
are sorted out. Most of countries are having their own 
set of standards of domestic trade and for international 
trade; standards have also been defined. Grades are 
based on size, weight, color and shape. Grading is 
done manually or mechanically.  

PACKAGING AND STORAGE  

 A wide range of packages - gunny (hessian) 
bags, woven, bamboo, reed and grass stem baskets, 
Palmyra mats, wooden cases, earthen pots, corrugated 
fiber board cartons and rigid plastic crates are used. 
More than one type with different sizes and shapes of 
packaging is used for individual commodity either due 
to availability of the particular packing material in the 
local market or due to nature and cost of material to be 
packed. 

Summary 

 Momordica is a rhizomatous, perennial and 
dioecious species of the family Cucurbitaceae and 
grows widely in many parts of India, mostly confined 
to eastern and south eastern states. In India, it is 
mainly grown in Odissa, Bihar and West Bengal. Its 
delicacy is typical and attributed to high seed protein 
content. It is a cheap source of vitamin and minerals, 
and hence has a great market value. Certain limitations 
like lack of awareness among farmers, no availability 
of quality planting materials of standard variety, 
unpredictable sex ratio in seedling progenies are 
restricting the expected spread of this nutritious 
vegetable. 
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Sustainable agriculture is most important now-a-days 
because of its capability to fulfill our agricultural 
needs which can not be accomplished by conventional 
agriculture. It uses a special farming technique 
wherein the full utilization of environmental resources 
guaranteed that there is no harm from it. This 
technique is ecofriendly, ensuring safe and healthy 
agricultural products. Microbial populations are 
helpful to drive the stability and productivity of agro-
ecosystems and the use of microbes in agriculture is 
considered to be a very good technology for replacing 
conventional agriculture. These microbes can be used 
and stored in the form of different formulations. Such 
formulations have the capability to store microbes for 
a long time and easy to use for further application in 
different crops.  

 In the last three decades the extensive and 
indiscriminate use of synthetic chemicals has increased 
the number of ecological problems. Considering this, 
recently scientists from all over the world have 
focused their attention towards the sustainable 
agriculture by searching and using the beneficial 
microbes. Potential microbes have the capability to 
increase the plant growth and reduce disease incidence 
resulting enhanced crop yield. The biocontrol agents 
(BCAs) improve plant growth by producing several 
plant growth promoting compounds. BCAs activate 
the defense mechanism of crop plant and increase the 
biomass production and yield. These microbes secrete 
antibiotics, volatile toxic compounds, enzymes to 
parasitize over the pathogenic microbes by creating 
competition for space and nutrients. Recently attention 
has also been focused on the use of BCA with plant 
growth promoting rhizobacteria (PGPR) directly on 
the seed. In this case, PGPR and BCA are mixed with 
carriers to prepare formulation for easy application, 
storage, commercialization and field use. BCA and 
PGPR have been found useful in the management of 
various plant diseases but are highly sensitive towards 
the different environmental conditions and inconsistent 
in their performance in agricultural field1. Thus, there  

 

is also an urgent need to improve the consistency and 
efficacy of BCA and PGPR. Formulation prepared by 
mixing of compatible beneficial microbes (consortium 
mode) is one way to improve the formulation efficacy.  

 For the development of microbial formulations, 
microbes should have the following characteristic 
features: (I) they should have high rhizosphere 
competence and competitive saprophytic ability to 
survive in rhizosphere of the plants, (II) they should 
easily multiply for broad spectrum action, (III) they 
should be compatible with other beneficial 
rhizobacteria and should not have any hazardous 
effects on the environment, (IV)  they should be able 
to enhance plant growth, development and yield, and 
(V) they should have the capability to tolerate 
desiccation, heat, oxidizing agents.  

 Microbial formulations thus developed should 
have the following characteristics: (I) it should tolerate 
adverse environmental conditions to increase shelf life 
of microbes and should be easily dissolved in water to 
release the microbes at the target, (II) it should not be 
toxic to the crop plants and human and should be 
compatible with other agrochemicals, (III) it should be 
cost effective and should provide good control of plant 
diseases, (IV) it should have good microbial load of 
107cfu/g and shelf life of more than six months, (V) it 
should be free from contaminants and meet the 
specific standard of BIS, (VI) the carriers should be 
cheap and readily available, and (VII) it should 
perform well under different climatic zone.  

 The microbial formulation is delivered through 
biopriming, seed treatment, seedling treatment, soil 
treatment, foliar spray, fruit spray, sucker treatment, 
setts treatment and various multiple delivery systems. 

Preparation of microbial formulation  

 Microbial formulation is a carrier based 
preparation technique to preserve microorganisms with 
higher survival and high cell number for long time2. 
For preparation of microbial formulation, carriers play  
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an important role. Selected microbes were further 
formulated in suitable carrier and stored for long time. 
Microbial formulations are easy to use as effective 
PGPR based biofertilizers and are very helpful to 
increase the crop production in agricultural field. 
Survival and active establishment of these 
formulations in soil play a significant role as far as 
their efficiency is concerned. The bacterial cell 
suspension is not suitable for large scale application 
and therefore peat formulation has been developed 
where the bacteria can survive for two month3. The 
viability and self life of microbes in formulation is also 
an important characteristic as far as the storage and 
commercialization of these microbial formulations are 
concerned. The viability and self life of microbes also 
increase after the preparation of formulation. Majority 
of microbial formulation are prepared by using either 
charcoal4, talc or some other inert carrier compound5. 
The formulation of Pseudomonas fluorescens has been 
developed and used against foliar diseases by the 
Indian farmers6. The formulation of PGPR with 
biocontrol activity has been prepared from the 
bacterial suspension mixed with talc and 1% 
carboxymethyl cellulose (CMC). From the last 
decades polymers are used as bacterial carrier in 
formulation development3. The living cells are 
encapsulated in polymer formulations which protect 
the microbes from various environmental stresses. The 
advantage of polymer formulations is that it can 
release the microbes into the soils in large quantities 
because polymer is degraded by soil microbes at the 
time of seed germination and sprouting. The alginate 
based formulations of B. subtilis and Pseudomonas 
corrugata showed very good result in respect to plant 
growth parameters and colony farming unit (cfu) of 
microbes present in rhizosphere of maize plant. 
Alginate based formulations are easy to dry and can be 
stored up to 3 years. It provides good quality and 
consistency in the environment for microbes. The 
preparation of Trichoderma bioformulation and its 
effect on chickpea has been shown in Figure 1. 

Solid formulation 

 Solid microbial formulations are prepared by 
using solid inert carrier such as talc, bentonite, 
charcoal, chitin, chitosan, lignite, neem cake, 
vermicompost and/or alginate. Several solid 
formulations of microbes including Trichoderma spp. 
Pseudomonas spp. Bacillus spp. either individual or in 
consortium have been reported7. The delivery of these 
formulations is made in the form of seed treatment, 

biopriming, soil treatment or foliar spray.  

Talc is magnesium silicate [Mg3Si4O10(OH)2] and is 
available as powder form with various application. 
Inert nature, cheap cost and easy availability of talc 
makes it preferable to be used as carrier in the 
development of microbial formulations. Talc based 
formulation has been already described for biocontrol 
agents and PGPR against the management of different 
plant diseases. Talc based formulation of P. 
fluorescens has been developed against root rot of pea 
(Fusarium solani f. sp. pisi). In talc based formulation 
talc is mixed with bacterial suspension (107 cfu/g) in 
the ratio of 2:1 w/v having 1.5% calcium carbonate 
and 1% CMC.  

 Peat (turf) is organic matter of partially decayed 
vegetation. In peat based formulation peat soil is used 
as carrier like talc. The shelf life of Azospirillum 
brasilense in peat based formulation is reported up to 4 
months having the population of 107 cfu/g. Peat based 
formulation of P. fluorescens has shelf life up to 8 
months with 2.8 x 106cfu/g.  

 In sugar industries sugar press mud (SPM) is 
come out as a byproduct. Before being used as carrier, 
SPM is composted using vermin-composting 
technique. SPM formulation of Azospirillum spp. has 
showed better survival and shelf life than lignite 
formulation because SPM acts as nutrient apart from 
carrier. 

 Vermiculite is light mica like mineral and has 
improved aeration and moisture content. It is used as 
carrier for microbial formulation development. 
Whereas vermiculite based formulation of P. 
fluorescens has shelf life up to 8 months with 106 
cfu/g, the same formulation of Azospirillum has shelf 
life up to 10 months with 1.3 x 107 cfu/g viable cells. 

 Microencapsulation is a technique in which 
microparticles are generated through cross linked 
polymer coated over liquid phase of dispersed 
microbes. In microencapsulation, gelatin and 
polyphosphate polymer are mixed in the ratio 81:19 
w/w at slightly low pH with oil suspension of 
rhizobacteria. This technique has its own limitation 
because shelf life of microbes is reduced very fast due 
to polymer which acts as a barrier for oxygen supply. 
However, the technique has been improved by the 
development of microcapsules using spray drying. To 
make easy release of microbes, microencapsulated 
pellets were dipped in aqueous buffer for 15 min. 
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Fig. 1. Schematic presentation of Trichoderma bioformulation preparation and its effect on chickpea. 

Trichoderma on Potato 
Dextrose Agar Medium 

Trichoderma 
mycelia were 

mixed with Talc 

Packaging of mixture in polythene bag in 
sterilized condition and store at 4oC 

Seed treatment of chickpea before sowing 

Seed bioprimming of chickpea by 
Trichoderma before sowing 

Effect of Trichoderma 
bioformulation on growth and yield 

Inoculation of culture 
on Potato dextrose agar 

(PDA) Incubate at 
28°C 

Air dried the mixture in 
shade and kept in sterile 
condition up to moisture 

content (8-12 %) 

Mass 
multiplication of 
Trichoderma in 

flask 



 MICROBIAL FORMULATIONS: AN APPROACH TO SUSTAINABLE AGRICULTURE 103 

 

Charcoal based formulation was prepared by growing 
microbes in tryptone yeast extract agar at optimal 
temperature. The microbes were harvested and the 
number of cells was adjusted to 109cfu per ml. The 
slurry of 150 g of sterilized charcoal containing 10g 
gur (local sugar) and 150 ml of microbial suspension 
was prepared properly in sterile condition and air dried 
for overnight. The viability of B. subtilis and P. 
fluorescens in charcoal based formulation is up to 6 
months. 

 Alginate based formulation preserves the 
beneficial properties of microbes during the storage. 
Alginate pellets of T. viride and Gliocladiun virens 
should be stored at 5oC because low temperature 
ceases the division and metabolic activities of 
microbes. The 50 ml of microbial culture in their 
respective broth medium was mixed properly with 
alginate solution. The mixture was added into sterile 
0.1 M CaCl2 drop by drop with the help of 
micropipette at room temperature. The beads 
containing microbial culture were kept at room 
temperature for 2-3 h to form solid beads. The beads 
were collected and washed twice with sterile water. 
The beads were air dried under sterile conditions. The 
alginate based formulations of B. subtilis, P. 
fluorescens and P. corrugata have been developed. 
The microbes in alginate based formulation remain 
viable up to 6 months. Once the microbial formulation 
is developed, it is air-dried, packed in sterile polythene 
bags, labeled with culture code, instructions for its use 
and manufacturing and expiry date. It should be stored 
at low temperature to maintain the cell viability.   

Liquid formulation  

 Liquid microbial formulation is also very 
effective and helpful in managing the plant growth, 
health and productivity. In liquid microbial 
formulation various compounds such as glycerol, 
vermicompost wash, indole acetic acid, malic acid or 
even formaldehyde have been used. Since the 
maintenance of quality and type of liquid formulations 
influence the shelf life of the formulations, the 
amendments are, however, required to manage the 
quality and storage process according to the inoculums 
conditions. Liquid formulation of plant growth 
promoting microorganisms (PGPMs) in consortium 
mode (B. licheniformis + Bacillus sp. + P. aeruginosa 
+ Streptomyces fradiae) showed good microbial 
population after 120 days of storage. One liter of 
sterile solution having 2% polyvinyl pyrrolidine 
(PVP), 1.5% polyethylene glycol (PEG) and 2.5% 

glycerol is inoculated with 500 ml of PGPMs 
consortium. In sunflower the seed germination and 
plant height were increased following the liquid 
formulation treatment. 

 The Incidence of sunflower necrosis virus 
disease (SNVD) was also reduced after the application 
of liquid formulation of PGPMs and resulted in the 
enhanced production in field conditions. The liquid 
culture and formulation of P. fluorescens has been 
developed for the management of take-all disease of 
wheat. 

Conclusion 

 India is an agricultural country and its economy 
is maximally dependent on agriculture. Ninety percent 
of the rural population is dependent on agriculture. In 
the recent years, the employment through agriculture 
has tremendously declined from 85% to 15% because 
of unsustainable agriculture. Due to this, the people 
from the rural areas are migrating to the urban areas 
for getting employment as well as for their livelihood 
and thus creating problems to the urban slums. To 
make the agriculture sustainable by use of microbial 
formulations, it is important to gain the confidence of 
the farmers. The transfer of microbial formulation 
from laboratory to field is necessarily required and the 
success of the process depends on the types of the 
microbes present in the formulations and their 
successful use in suppression of pests and diseases of 
crop plants. The commercialization and extension of 
microbial formulation products are also needed. 
Success of commercialization of microbial formulation 
depends upon efficacy of the product after several tight 
screening strategies. The performance of formulated 
product should be periodically checked at both 
laboratory and field conditions of various diversified 
microbial populations and climatic conditions. It 
would definitely help to develop better formulation of 
microbes. The microbial formulation market is 
increasing day by day and therefore the awareness in 
farmers about the use of BCAs and PGPR formulation 
is most important. This can be done by publicity, field 
demonstrations, biovillage adoption and conducting 
regular training programme for commercial producers 
and farmers. 
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RASA SHASTRA : AN APPRECIATION 
 
 

PROF. C.B. JHA* AND PROF. K.K. NARANG** 
 

Modern theory of creation of Universe believes in a 
Big Bang, which occurred several billion years ago 
with the bursting of an extremely Dense Dot composed 
of Space- Time – Energy. For believers, the Creator of 
the Universe is Trinity—Generator, Operator and 
Destroyer (GOD) and in Hindu mythology it is 
Brahma, Vishnu and Mahesh 

^^“tUek|L; ;r%** (Janmadyasya yatah) ~ 

 The entire Universe is composed of Energy or it 
is created from ^^vkfn ’kfDr** (Adi Shakti). The enrgy 
takes up several forms – Solid, Liquid, Gas, Plasma 
and even exists as Dark Energy. In absence of self 
burning Sun and the like Stars, the Universe is nothing 
but an infinite Ocean of Dark Matter or Dark Energy 
in which Matter and Anti Matter continues to generate 
and annihilate to give Energy.  

 Ever since man descended on Earth, he has 
learnt the art of maintaining good health, from even 
the animals. Man has proved superiority over other 
animals by creating Fire (Agni) and perpetuating it for 
use in coming times. The very first Richa of Rigveda 
is about worship of Agni – Fire – Energy. Using this 
fire Man has passed through Stone Age, Bronze Age, 
Iron Age to Modern Age and now, we are very well in 
Advanced Scientific Age.  

 Some Five thousand years ago, Vedas were 
created for knowledge and governance of society 
during those times. They contained knowledge and 
experience of numerous sages of the times.  

 The sages used to experiment with materials in 
isolated places or in forests, away from society using 
Yagna Vidhi which provided Ash (Bhasma) and 
reduced metals or mixed metals or metallic 
compounds. ^^;Ksu dYiUrke~** (Yagyen Kalpantam).  
This process has also been used to please Rain God for 
rains in the regions. The smoke and the inherent 
particulate matter served as seed for cloud building 
causing rain. As the time passed the Fire was 
extensively used for domestic purposes, baked 
building  materials,   pottery   and   ceramic   materials,  

 

 

extractive metallurgy, preparation of alloys and 
Bhasmas.  

 As per definition, Bhasma is a calcined material 
obtained from metals and minerals at high temperature 
to yield powdered material. No doubt, in the beginning 
the entire Earth was covered with dry and hot calcined 
material in the Crust. Virtually it was a Big Ball of 
Bhasma on which life has grown after it cooled down 
to moderate temperatures, filling the valleys with 
water, which now we call Oceans. Life on Earth is 
due to Bhasmas, which are nothing but metal 
compounds, mainly metal oxides and mixed metal 
oxides in polymerized Rocky state.  

 The soluble salts dissolved in rain waters and 
flowed down to collect in oceans. For this reason , the 
ocean waters are salty and brackish to taste. 

 It is only about 1000-1200 years ago that sages, 
who specifically experimented with Bhasmas keeping 
Ras (Parad or Mercury) at the centre that Ras Shastra 
was developed and given the name Rasayan 
^^;TTkjkO;kfèkfo/oafal Ò¢"kta rnzlk;ue~** (Yajjara vyadhi 
Vidhwamsi Bheshajam tad Rasayanam). The material 
which is able to remove/prevent the diseases and 
senility is considered as Rasayana. 
(^^ykHkksik;ksfglLrkuka  jlkfnuka jlk;ue** Labhopayo 
hi sastanam rasadinam Rasayanam). The drug which 
is beneficial to produce healthy Rasa, Rakta, Mamsa 
etc and Dhatu in the body is considerd as Rasayana.  

^^;TTkjkO;kfèkfo/oafa“k Ò¢"kta rnzlk;ue~** 

Yajjaravyadhividhvamsti bheshajam tadrasayana  

 The one which destroys disease and old age is 
called Rasayana 

 In the beginning Ayurvedacharyas experimented 
with plant based drugs for the elimination of diseases. 
These drugs were given in large quantities to cure the 
patients but later they realized the importance of 
Bhasmas which were used in very small            
amount.^^vYiek=¨i;®fxÙokn v:psjÁlaxr% fNÁekj¨X;& 

nkf;Rokn©"k/ksH;¨f/kd¨jl%AA**             Alpmatropyogitwat  
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Arucherprasangatah chhipramarogya dayitwat 
aushadhebhyodhiko rasah).  

 Effective in small quantity and which does not 
give a feeling of bad / untoward taste, quickly effective 
in curing the diseases. It is also effective in dreadful 
and deadly chronic diseases. They are, therefore, far 
superior to other drugs.  

 The idea behind the development of Rasa 
Shastra was to achieve Salvation through healthy 
body. Hence the prime concern was to keep the body 
disease free, strong and healthy throughout life. 
(^^bfr/ku^’kjhjHH¨xkueRok vfuR;ku~ lnSo;ruh;a 
eqä¢%lPkKkukr~ rPPkkH;klkr~ l p fLFkj¢nsg¢AA** Iti 
dhana sharira bhoganmatwa anityan sadaiva 
yataniyam. Mukteh sa cha gyanat tachchabhyasat sa 
cha sthire dehe)  

 According to Raseswara darshan, salvation is 
possible by spiritual knowledge (Gnana) which one 
gets after continuous practice and for practice one 
needs a stable and healthy body. (fi.MsLFkS;¨Zik;e~ 
Pindesthairyopaya) which means one has to stabilize 
the body with the help of materials. Just as Mercury 
(Parada) is liquid, quick and unstable. If this is 
stabilized with the help of any other material / method 
it will help in stabilizing the body.  

 Even the present day scientists agree that metals 
play vital roles in the body and keep the organic 
structures turgid For example; just one atom of Mg 
is present in large chlorophyll moiety and only one 
Fe atom in hemoglobin, one Zn atom in metallo 
enzyme and one Co atom in cobalamin. The central 
metal atoms help the bio molecules to carry out their 
functions (Ref.1). If they are absent or are substituted 
by other atoms, the bio molecule fails to carry out its 
function. The metal at the centre of a large molecule is 
like a spider in the web, which catches  the insects and 
consumes for its survival.  

 But unfortunately most of the experimented 
knowledge, which was successfully used on patients 
and shown some miraculous results remained with the 
siddhacharayas because they could not get a suitable 
disciple to share it. 

 ^^jlfon~|k ijkfo|k iq«kL;kfi u dFîrs** 

 Rasvidya para vidya putrasyapi na kashayte  

 Knowledge of ras shastra and super natural 
forces be not shared with even your son or unqualified 
recipient. 

 The ancient sages, Ayurvedacharayas, Ras 
shastris, Siddha charayas and others experimenting 
with the natural herbal materials and bhasmas for 
health of the Society during the olden times, must be 
profusely appreciated because just by visual 
examination of the patients and feeling their pulse, 
they could understand the symptoms of the disease the 
patient was suffering from and gave him appropriate 
medicine. They even kept a personal watch over the 
patient to see the effect of medicine and health of the 
patient. 

 In contrast, the Modern Medicine practitioners 
are largely dependent on analytical and instrumental 
data for assessment of deficiency or disease. The 
observations or conclusions of one doctor may still 
vary considerably. A particular disease is a result of 
several imbalances in the body. The Modern medicine 
is a targeted drug delivery system, whereas, Ayurvedic 
medicine cures and attempts to cure the body as a 
whole. The Holistic approach of Ayurveda seems to 
be more justified which the world now has fully 
agreed and appreciates. Probably for this reason, most 
of the Ayurvedic formulations are Poly herbal and 
Poly mineral or Poly bhasmic mixture for stabilizing 
the body as a whole and treat the root cause and the 
symptoms of the disease.   

 Since all the formulations seem to be time tested 
directly on the human body, knowing fully well that 
our body is capable of selecting or accepting the right 
kind of the material or chemical out of the material, to 
take corrective measures for healing the disease 
symptoms, and   rest of the material is rejected. The 
body serves as a two way industrial complex 
system. Food, fodder, drug material are fed from 
one end, the useful material is assimilated and the 
unused or the rejected stuff is expelled from the 
other end. Despite elaborate researches, still the total 
mechanism of the body function is a mystery.  

 Ever since Robert B. Saper published a paper in 
JAMA (Ref. 2) regarding heavy metal toxicity, 
centering around Hg, Pb, and As in Ayurvedic 
formulations, there has been a spurt of research 
activity in Ayurveda. Several National and 
International symposia/ conferences have been held by 
now and even the modern scientists have associated 
with the researches (Ref. 3-5) but still, a lot more work  
is needed to justify the Holistic approach of 
Ayurveda plus Ras shastra in treatment of the 
disease. Coordinated research and frequent reviews are 
needed.  
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 Every disease has a root cause, a seed like cause, 
which when gets contribution from the surrounding 
environment, grows into a giant and affects the whole 
body to cause pain, inflammation or any other visible 
symptom. Ayurveda believes in tridosah (Vata, Pitta 
and Kapha) The imbalances are the cause of the 
diseases (dqfirkuka fg n¨"kkuka 'kjhjs ifj?kkorke~ ;«k lax% 
[koSxq.;kr~ O;kf/kLr=¨itk;rsAA (Kupitanam hi doshanam 
sharire paridhavatam, Yatra sangah khavaigunyat 
vyadhistatropjayate)  which means, vitiated  Doshas 
moving in the body, where they come across 
obstruction, they accumulate and vitiate the duct, then 
become a disease and disease syndrome or multiplicity 
of diseases. In such an event, it can be only treated by 
polyherbal, poly mineral or simply an army of 
chemicals, multiplicity of drugs or Ayurveda plus Ras 
Shastra formulations. Our ancient sages had realized 
this aspect long long ago. 

 Probably, for this reason, the natural materials 
are used as such, after due Shodhan, which is just a 
processing technique mistaken for purification. The 
natural materials are processed, without understanding 
of the inherent impurities, and unmindful of addition 
or subtraction of impurities during the process. The net 
effect is the goal.  

 Since Mercury (Parada) is at the centre stage of 
Ras Shastra it would be interesting to highlight the 
experimentation of sages, the slokas and stories related  
with Parad during olden times and the modern 
chemistry of Mercury to explore why so much panic is 
associated with the use of Heavy metal  like Mercury.  

 ^^j¨x iadkfC/k eXukuka ikjnkukPp ikjn%** (Roga 
pnkabdhi magnanam paradanachch paradah). 
Which means the material which takes out the body 
from drowning in the muddy ocean of diseases.  

 It seems logical that Mercury had volcanic 
origin, it flowed through the crevices, meeting Sulfur 
to form HgS, or reacted with Sulfur in vapour state and 
settles as HgS in Cinnabar or other minerals, from 
which it is obtained easily. From Ras Shastra point the 
process and various properties and applications are 
compiled in a book form (Ref. 6). The hazards of using 
Merury compounds have also been researched and 
documented (Ref. 7). 

 c/n% lk{kkr~ lnkf'ko%  (Baddhaha sakshata 
sadashivah). Which means, when Mercury becomes 
stable it gives stability to the body and is beneficial.  

 EwfZNZRok gjfr :tae~ (Murchchitwa harati rujam). 

Which means when it is reacted with Gandhaka 
(Sulfur) it destroys the diseases.  

 Mercury (Hg) is a soft metal, liquid at room 
temperature, atomic number 80 , member of d- block 
elements with outer electronic configuration 5d10,6s2, 
The 6s2 electrons participate in the chemical reactions. 
Being a soft metal Hg reacts preferentially with S even 
at room temperature on rubbing to yield HgS. With 
other non metals as well, Hg reacts to give binary 
compounds like HgX2, where X= F, Cl, Br, I and 1/2 
O2. These compounds then further react to yield a 
variety of Mercury salts of organic and inorganic 
acids, molecular addition compounds, coordination 
compounds, chelates, polymers, organo mercury 
compounds, poly mercurated compounds. Mercury- 
carbon bonded compounds are generally called 
Mercurials. Mercury dissolves several metals to give 
Amalgams. 

 It has been reported that Hg in vapour state is 
monoatomic, which can easily go to human body 
during inhalation and deposit in lungs causing toxicity. 
Other salts and organo mercury compounds, 
depending on their aqueous or lipo solubility, show a 
variety of toxicity and their LD50 have been recorded. 
But HgS is highly insoluble in aqueous, acidic or 
organic solvents. HgS is only soluble in Aqua Regia, 
which is a mixture of three parts of concentrated HCl 
and one part of concentrated HNO3. This mixture 
produces nascent Cl which kills HgS to give HgCl2 + 
S. Such an acidic solution mixture cannot be produced 
in body. HgS is a three dimentional polymer with 
diamond type lattice. It is acclaimed to be non toxic 
and its LD50 is indeterminate. 

 Ionic Hg salts containing Hg+2 easily reacts 
with the S end of biomolecules in body to give 
Hg+2 S< bond, which is a coordination compounds. 
This process deactivates the system interfering with 
the growth of the cell. In the same manner Hg+2 
substitutes Zn+2 in metallo- enzymes to make them 
non functional or inactive. 

 HgS prepared in the form of Kajjali in the 
presence of natural fluids and using Hg: S ratio 1: 6 by 
weight, has sufficient excess of S as compared to that 
required by HgS. The extra S along with the natural 
fluid may stabilize the HgS nano particles by serving 
as stabilizing agents.  Further it has been clearly shown 
that HgS as Ras sindoor is bio non degradable in 
larvaes of bees (8). 

 However, most other salts, organo mercury salts 
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and organo mercury compounds have been shown to 
have a variety of physiological action and hence have 
toxic limits. Hg salts easily add on to unsaturated 
>C=C< bonds resulting in >CHg--C<, Hg –C bonded 
compounds. 

 Since Ras Shatra, Ayurveda and Siddha systems 
of medicine use mercury based drugs, great care is 
required in preparation of the polyherbal formulations 
using mercury based materials other than HgS, 
because all other mercury compounds are susceptible 
to interact with organic part of the herbal products 
resulting in some unknown products.  However the 
HgS, in pure state can be safely used as carrier for the 
drug molecules in the body system. The dose, 
however, has to be prescribed by an expert 
practitioner. 
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HERBAL DRUG STANDARDIZATION 
 
 

PROF. KAMAL NAYAN DWIVEDI* AND DR. SHIVANI GHILDIYAL** 

 

In recent years, plant derived products are increasingly 
being sought out as medicinal products. According to 
an estimate of the World Health Organization (WHO), 
about 80% of the world population still uses herbs and 
other traditional medicines for their primary health 
care needs1.Indian traditional system of medicine i.e. 
Ayurveda is a veritable cornucopia of a number of 
useful drugs belonging to vegetable, animal and 
mineral kingdom. Among them plant based drugs are 
most widely used and have always been at the 
foundation of medicine and therapeutics. In view of 
growing popularity and global interest in Ayurveda, 
and more particularly in its herbal druglore there is 
imminent need for a well coordinated research 
touching Pharmacognosy, phytochemistry, 
pharmacology and pharmaceutics. The treatise of 
Ayurveda stressed” he who studies only one science 
will not secure the determinate end of it, therefore he 
should enter into the understanding of other associated 
sciences for logical comprehension”2. Hence in the 
present scientific senario quality evaluation of herbal 
preparation is a fundamental requirement of industry 
and other organization dealing with Ayurvedic and 
herbal products. The growing use of botanicals (drug 
and other products derived from plants) by the public 
is forcing moves to assess the health claims of these 
agents and to develop standards of quality and 
manufacture. Moreover Phytomedicines may vary  in 
composition and properties, and  increasing reports of  
adverse  reactions  has  drawn  the  attention  of many 
regulatory  agencies  for  the  standardization  of  these 
formulations. In this context, correct identification and 
quality assurance is an essential prerequisite to ensure 
reproducible quality of medicine, which contributes to 
its safety and efficacy3. This review article deals with 
various techniques employed in extraction, 
characterization and standardization of herbal, 
polyherbal as well as nanoherbal medicines.  

1.   Herbal drug standardization 

 Standardization is a system that ensures a 
predefined amount of quantity, quality & therapeutic 
effect  of  ingredients  in  each  dose3.  Herbal   product  

 

 

cannot be considered scientifically valid if the drug 
tested has not been authenticated and characterized in 
order to ensure reproducibility in the manufacturing of 
the product. Moreover, many dangerous and lethal side 
effects have recently been reported, including direct 
toxic effects, allergic reactions, effects from 
contaminants, and interactions with herbal drugs6. 
Therapeutic activity of an herbal formulation depends 
on its phytochemical constituents. The development of 
authentic analytical methods which can reliably profile 
the phytochemical composition, including quantitative 
analyses of marker/ bioactive compounds and other 
major constituents, is the need of time.  In view of the 
above, standardization is an important step for the 
establishment of a consistent biological activity, a 
consistent chemical profile for production and 
manufacturing of an herbal drug4. The authentication 
of herbal drugs and identification of adulterants from 
genuine medicinal herbs are essential for both 
pharmaceutical companies as well as public health and 
to ensure reproducible quality of herbal medicine5. 

1.2  Standardization of herbal formulation 

 Standardization of herbal formulation requires 
implementation of Good Manufacturing Practices 
(GMP)6-8. In addition, study of various parameters 
such as pharmacodynamics, pharmacokinetics, dosage, 
stability, self-life, toxicity evaluation, chemical 
profiling of the herbal formulations is considered 
essential9. Other factors such as pesticides residue, 
aflatoxine content, heavy metals contamination, Good 
Agricultural Practices (GAP) in herbal drug 
standardization are equally important 10. 

1.3 Standardization of polyherbal formulations 

 Standardization is an important aspect for 
maintaining and assessing the quality and safety of the 
polyherbal formulation as these are combinations of 
more than one herb to attain the desire therapeutic 
effect11. The polyherbal  formulation  of hyperlipdemia  
has  been standardized  on  the  basis  of  organoleptic  
properties, physical characteristics, and physico-
chemical  properties12.  The  standardization  of various  
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marketed herbal and polyherbal formulation 
[Madhumehari Churna (Baidynath) containing the 
mixture of eight herbal antidiabetic drugs Momordica  
charantia (seeds), Syzigium cumini (seeds), Trigonella  
foenum (seeds), Azadirachta indica (leaves), Emblica 
officinalis (fruits), Curcuma longa (rhizomes), 
Gymnema sylvestre (leaves), Pterocarpus marsupium  
(heart-wood)]13, Pancasama Churna known to be 
effective in gastrointestinal disorder14, 
Dashamularishta, a  traditional formulation, used in the 
normalization of physiological processes after child 
birth have been reported. But still there are many 
polyherbal formulations which require standardization 
as these are frequently used only on their 
ethanobotanical basis15. Standardization minimizes 
batch to batch variation; assure safety, efficacy, quality 
and acceptability of the polyhedral formulations16. 
TLC and HPTLC fingerprint profiles were used for 
deciding the identity, purity and strength of the 
polyherbal formulation and also for fixing standards 
for Ayurvedic formulation17. 

1.4 DNA fingerprinting technique 
 DNA analysis has been proved as an important 
tool in herbal drug standardization. This technique is 
useful for the identification of phytochemically 
indistinguishable genuine drug from substituted or 
adulterated drug. It has been reported that DNA 
fingerprint genome remain the same irrespective of  the  
plant  part  used while  the phytochemical content will 
vary with the plant part used.18 The other useful 
application of DNA fingerprinting is  the availability of  
intact genomic DNA specificity in commercial herbal 
drugs which helps in distinguishing adulterants even in 
processed samples19. Interspecies variation has been 
reported using random amplified polymormphic and 
random fragment length polymorphism DNA marker  in 
different genera such as Glycerrhiza, Echinacea, 
Curcuma and Arabidopsis20. Proper integration of 
molecular techniques and analytical tools  generated  a  
comprehensive  system  of  botanical characterization 
that can be applied in the industry level to ensure 
quality control of botanicals. DNA markers are helpful 
to identify cells, individuals or species as they can be 
used to produce normal, functioning proteins to replace 
defective ones. Moreover, these markers help in 
treatment of various diseases and helps in distinguishing 
the genuine herb from adulterated drug20. 
1.4.1  ISSR (Inter-Simple Sequence Repeat) 
 ISSR, a PCR-based application is unique and 

inexpensive popular technique of DNA finger printing 
which include the characterization of genetic 
fingerprinting, gene tagging, detection of clonal 
variation, phylogenetic analysis, detection of genomic 
instability, and assessment of hybridization21. 
Cannabis sativa and Arabidopsis thaliana L. Heyne 
have been differentiated from their adulterated species 
by using ISSR markers20. 

1.4.2. Molecular characterization by Sequence-
characterized amplified region (SCAR) markers allows 
effective and reliable authentication and discrimination 
of herbs from their adulterants. In addition, 
morphologically similar plant species can be  
differentiated using SCAR markers21.DNA based 
molecular markers have been found to be useful  in  
differentiating different accessions of Taxus 
wallichiana, Azarchdichta indica, Juniperus communis 
L., Codonopsis  pilosula  ,Allium  schoenoprasum L., 
and Andrographis  paniculata  collected  from  
different geographical regions22. 

2. Techniques in extraction of herbals 

2.1. Supercritical fluid extraction (SFE) 

 Supercritical fluid extraction (SFE) is the most 
preferable process for the extraction of the bioactive 
chemical from the medicinal and aromatic plants23. 
SFE has emerged as a highly promising technology for 
production of herbal medicines and nutraceuticals with 
high potency of active ingredients24. SFE techniques 
have been found useful in isolating the desired 
phytoconstituents from the herbal extracts25. 

2.2. Microwave-assisted extraction (MAE) 

 MAE technology includes the extraction of high-
value compounds from natural sources including 
phytonutrients, nutraceutical and functional food 
ingredients and pharmaceutical actives from 
biomass26. MAE finds   utility in production of cost 
effective herbal extracts and helpful in extraction of   
carotenoids from single cells,  taxanes from taxus 
biomass, essential fatty acids from microalgae and  
oilseeds, phytosterols from medicinal plants, 
polyphenols from green  tea, and essential oils from 
various sources. Compared to conventional solvent 
extraction methods, advantages of this technology 
include: a) improved product, -purity of crude extracts, 
-stability of marker compounds and use of minimal 
toxic solvents. b) reduced processing costs, increased 
recovery and purity of marker compounds, very fast 
extraction rates, reduced energy and solvent usage27,28. 
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2.3. Solid phase extraction (SPE) 

 SPE technique is applied for isolation of 
analytes from a liquid matrix and purified herbal 
extracts. This  technique has many  advantages  such  
as:  high  recoveries  of  the analyte, concentartion of 
analyte, highly purified extracts, ability to 
simultaneously extract analytes of wide polarity range, 
ease of automation, compatibility with  instrumental 
analysis and reduction in organic solvent in 
comparison with more traditional sample preparation 
techniques29. 

3. Techniques in herbal drug identification and 
characterization 

3.1 HPLC 

 Preparative and analytical HPLC are widely 
used in pharmaceutical industry for isolating and 
purification of herbal compounds. There are basically 
two types of preparative HPLC: low pressure HPLC 
(typically under 5 bar) and high pressure HPLC 
(pressure >20 bar)30-31. The important parameters to be 
considered are resolution, sensitivity and fast analysis 
time in analytical HPLC whereas both the degree of 
solute purity as well as amount of compound that can 
be produced per unit time i.e.  throughput or  recovery  
in  preparative HPLC32.Vasicine, the major bioactive 
alkaloid of Adhatoda vasica, was  estimated  by HPLC  
in two polyherbal drug formulations - Shereeshadi 
Kashaya and Yastyadivati, and its content was found 
to be 18.1 mg/100 g in Shereeshadi Kashaya and 0.7 
mg/100g in Yastyadivati33. HPLC analysis of Senna 
leaves provided informations about sennoside content, 
kaempferol 3-O-D-gentiobioside, aloe- emodine 8-O-
D-glucopyranoside, rhein 8-O-D-glucopyranoside, 
torachrysone 8-O-D-glucopyranoside and 
isorhamnetine 3-O-D-gentiobioside L34. Standar-
dization of the Triphala(mixture of Emblica officinalis, 
Terminalia chebula and T. belerica  in equal 
proportions ) has been reported by the HPLC method 
by using the RP18 column with an acidic mobile 
phase35.  

3.2  High performance thin layer chromatography 
(HPTLC) 

 TLC is the common fingerprint method for 
herbal analysis. Four species of herbal medicines were 
identified easily by TLC of the resins36. Authentication 
of various species of Ginseng and Radix Puerariae is 
possible with this technique37. HPTLC fingerprint is 
mainly used to study the compounds with low or 
moderate polarities. HPTLC technique is widely 

employed in pharmaceutical industry in process  
development, identification and detection of 
adulterants in herbal product and also helps in 
identification of pesticide content, mycotoxins and  in  
quality control  of  herbs  and  health  foods38  .HPTLC  
technique was reported for simultaneous determination  
of Withaferin A and beta-sitosterol-d-glucoside in four 
Ashwagandha formulations39. Syzygium Jambolanum 
was quantitatively evaluated in terms of stability, 
repeatability, accuracy and phyto constituents such as 
glycoside (jamboline), tannin, ellagic acid and gallic 
acid by HPTLC40. HPTLC was used for detection, 
monitoring and quantification of bacoside A & B in 
Bacopa monnieria and its formulations41. The 
standardization of Cannabis stavia was done by 
estimating the content of cannabinoidses HPTLC42. 
Chandanasava was standardised by organoleptic study, 
physico-chemical analysis, TLC and HPTLC43. 

3.3. Liquid chromatography- mass spectroscopy 
(LC-MS) 

 LC-MS has become method of choice in many 
stages of drug development44. Chemical 
standardization of an aqueous extract of the mixture of 
the 20 herbs provided 20  chemical  compounds  
serving  as  reference markers using  LC-MS45.Two 
HPLC methods, one combined with a photodiode array  
detector  (LC/UV)  and  another  with  mass 
spectrometry  (LC/MS), were  reported  for  the  
analysis of aristolochic acid I and II in herbal 
medicines46. 

3.4. Liquid chromatography- Nuclear magnetic 
resonance (LC-NMR) 

 LC-NMR improves speed and sensitivity of 
detection and found useful in the areas of 
pharmacokinetics, toxicity studies, drug metabolism 
and drug discovery process47-49.  

3.5. Gas chromatography (GC) and gas 
chromatography-mass spectroscopy (GC-MS) 

 GC-MS instruments have been used for 
identification of large number of components present 
in natural and biological systems50. The identification 
and quantification of chemical constituents present in 
polyherbal oil formulation (Megni) consisting of nine 
ingredients, mainly Myristica fragrans, Eucalyptus 
globulus, Gaultheria procumbens and Mentha piperita 
was analyzed by GC-MS method51.  

3.6 Supercritical fluid chromatography (SFC) 

 SFC permits the separation and determination of 
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a group of compounds that are not conveniently 
handled by either gas or liquid chromatography. SFC 
has been applied to a wide variety of materials 
including natural products, drugs, food and pesticide52. 
SFC enables the resolution of unknown components 
and known markers such as azadirachtin A and B, 
salannin, and nimbin in neem seed extracts53. 

3.7 Capillary electrophoresis (CE) 

 CE is a very effective technique for quality 
control of herbal medicinal products54. By virtue of CE 
two kinds of medicinal compounds i.e.alkaloids55 and 
flavonoids56 in herbal drugs have been studied 
extensively. CE was established to evaluate one herb 
drug in terms of specificity, sensitivity and precision, 
and the results were in agreement with those obtained 
by the HPLC method. Furthermore, the analysis time 
of the CE method was two times shorter than that in 
HPLC and solvent consumption was more than 100-
fold less57. 

Metabolomics technique 

 This technique has been used for identification 
of active phytoconstituents from herbal medicine58-59. 
Potential of metabolomics has been reported in the 
development of active secondary metabolites from 
medicinal plants as novel or improved 
phytotherapeutic agents60-61. The recent studies showed 
that NMR-based metabolomics approach combined 
with orthogonal projections to latent structure-
discriminant analysis identified the purity of an herbal 
medicine62. 

3.9 Thermal analysis of herbal drugs 

 Thermogravimetric analysis (TGA), differential 
thermal analysis (DTA) and differential scanning 
calorimetry (DSC) have been employed to study any 
physical or chemical changes in various products 
including herbal drugs and also used to study 
preformulation or drug excipient compatibility63. TGA 
may be operated under subambient conditions to 
analyse ethanol in herbal formulations such as asavas 
and arista64.The optimized extraction obtained by 
distillation showed the presence of volatile oil in dry 
ginger as a component of volatile oil-beta-cyclodextrin 
inclusion compound using DTA65.  

3.10. X-ray powder diffractometry (X-RPD) 

 This technique is used to identify minerals, 
crystalline materials and metallic based herbal 
formulations. A tin based herbal drug was estimated 
by XRD and the intense sharp diffraction peaks clearly 

confirmed the presence of high crystallinity in the 
sample drug66. X-RPD can be used to study trace 
amounts of chemicals with detection limits on the 
order of 10-8 M. Some heavy metals, including Pb, 
Cd, Zn, Cu and Fe were successfully identified and 
determined in chamomile and calendulea flowers by 
X-RPD67-68. Flavonoids in small amount of medicinal 
herb samples were determined by this technique69.  

3.12. Infrared spectroscopy 

 FTIR along with the statistical method principal 
component analysis (PCA) was applied to identify and 
discriminate herbal medicines for quality control in the 
fingerprint region 400-2000 cm-1. The ratio of the 
areas of any two marked characteristic peaks was 
found to be nearly consistent for the same plant from 
different regions, thereby; this method acts as an 
additional discrimination method for herbal medicines. 
PCA clusters herbal medicines into different groups, 
clearly showing that IR method can adequately 
discriminate different herbal medicines using FTIR 
data70. 

Conclusions and perspectives 

 Standardization of herbal drugs comprises total 
information and controls to essentially guarantee 
consistent composition of all herbals including 
analytical operations for identification, markers and 
assay of active principles. Fingerprinting of herbal 
medicines is utilized for the authenticity and quality 
control of herbal medicines and herbal preparations. 
Chemical fingerprints obtained by  chromatographic,  
spectroscopic, thermogravimetric analysis, capillary 
electrophoresis and polarography techniques have 
become the most potent tools for quality control of  
traditional herbal medicines. Further, the combination 
of qualitative fingerprinting and quantitive 
multicomponent analysis is a novel and rational 
method to address the key issues of quality control of 
herbal medicines. The advancement of analytical 
techniques will serve as a rapid and specific tool in the 
herbal research, thereby, allowing the manufacturers to 
set quality standards and specifications so as to seek 
marketing approval from regulatory authorities for 
therapeutic efficacy, safety and shelf life of herbal 
drugs. The applications of high-technology oriented 
advanced hyphenated techniques will serve as a rapid 
and unambiguous tool in the herbal research, thereby, 
benefiting the entire pharmaceutical industry and 
mankind. 
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BEHAVIOR PROBLEMS IN CHILDREN 
 
 

PROF. SANDHYA SINGH KAUSHIK* 
 

The present paper describes a variety of behavior 
problems in children. The paper covers definition of 
terms, diagnostic criteria, classification, factors and 
causes. It is useful for students, teachers, parents, 
social workers, clinicians, doctors, hospital staff and 
nurses. 

Definition 

 “Behavior problems in children are not disease 
entities but are regarded as the deviation or departure 
from the normal behavior, differing only in degree, 
and are distressing to the child and to those involved 
with his welfare.” 

Classification 

 The two most common systems to describe 
various disturbances in childhood are DSM-IV and 
ICD-10. However the most convenient way to classify 
the common behavior problems is as follows – 

• Problems of eating behavior: Pica, Food 
Refusal, Rumination Disorders, Over-Eating, 
(Bulimia), Anorexia, Food Fads, Vomiting. 

• Problems of sleep behavior: Insomnia, 
Nightmares and Night Terrors, Sleep Walking 
and Sleep Talking, Hypersomnia. 

• Problems of elimination: Enuresis, Encopresis. 
• Problems of scholastic behavior: Scholastic 

Backwardness, Reading, Writing and 
Mathematical Disabilities, Repeated Failures, 
Absenteeism School Phobias, Destructiveness 
and Aggressiveness School. 

• Problems of speech: Mutism, Disorders of 
Phonation and Articulation, Stuttering and 
Stammering. 

• Problems of habit: Thumb Sucking, Nail 
Biting, Tics, Tremors, Head Banging, Hair 
Pulling, Teeth Grinding (Bruxism). 

• Conduct disorders: Oppositional defiant 
disorder, Passive aggressive behavior. 

• Problems associated with personality 
dysfunctions: Shyness, Timidity, Anger, 
Jealousy, Fears. 

 

AETIOLOGY 

 Behavior problems in children are seldom due to 
one single cause but a host of factors contribute in 
causing behavior difficulty. They may be described as 
follows: 
1. Heredity factors: The child as we see him 

clinically is a product of interaction between his 
inherited potentials and the influence of 
environment. Thus no behavior problem is 
directly inherited from parents to child but what 
is probably inherited is the predisposition to 
neurosis and psychosis. 

2. Emotional and Environmental factors: 
Environmental factors either in the home or 
outside are the commonest cause of the behavior 
disorders. These environmental factors bring 
about emotional problem in the child which 
results into unstable and fundamental emotional 
needs of the child should be satisfied. These 
basic needs are: 
(a) Emotional security in the form of parental 

love; 
(b) Proper emotional growth; 
(c) Need of approval, recognition and response; 
(d) As early childhood is characterized by 

physical and play activities which is another 
very important emotional need and must be 
satisfied. 

 These emotional needs are satisfied only if the 
parent child relationship is healthy. The important 
environmental factors causing behavior problems are 
(i) Neonatal life and early upbringing, (ii) The parents: 
Parental attitudes, mentally disturbed parents 
disharmony between parents, broken  homes, alcoholic 
parents, (iii) joint family, (iv) The child: Intelligence, 
constitution, personality, (v)The neighborhood, (vi) 
Cinema and television. 
3. Physical And Organic Factors: 
Epidemiology 
 Average prevalence – 10% among 5-10 year age 
group prevalence in Boys 10%, Girls-6% among 11-15 
year age group prevalence in Boys 13%, Girls 10%. 

 *Professor, Department of Psychology & Principal, Mahila Mahavidyalaya, BHU, Varanasi-221005
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Eliminations Disorder 

1. Non organic Enuresis 

2. Non organic Encopresis 

Enuresis 

 The word enuresis is derived from the Greek 
word ‘enourein’, which means to void urine. 

Definition: “Involuntary passage of urine after the age 
bladder control is expected to have been attained in the 
absence of any identifiable physical abnormality.” 

Diagnostic Criteria for Enuresis (DSM-IV) 

• Repeated voiding of urine into bed or clothes, 
whether involuntary or intentional; 

• Behavior is clinically significant as manifested 
by either a frequency of twice a week for at least 
3 consecutive months or the presence of 
clinically significant distress or impairment in 
socia, academic (occupational) or other 
important areas of functioning;  

•  Chronological age at least 5 years (or equivalent 
developmental level); 

•  The behavior is not due exclusively to the direct 
physiological effect of a substance (e.g. diuretic) 
or a general medical condition (e.g. diabetes, 
spina bifida, a seizure disorder). 

 Specify type: (1) Nocturnal only (2) Diurnal 
only (3) Nocturnal and diurnal both. 

 The tenth revision of International Classification 
of Diseases and related Health (ICD-10) uses a cut off 
age of 4 years after which wetting is considered 
pathological, if other criteria are met. 

Classification: Enuresis can be divided into following 
types: 

(1) Primary enuresis (persistent): Encompasses 
children who have never achieved continence 
90% of all the cases. 

(2) Secondary enuresis (regressive): When the 
child after having once obtained bladder control 
has again lost it. 

(3) Nocturnal only: When it occurs only at night. 

(4) Diurnal only: When it occurs, when the patient 
sleeps during day more comes in  is. 

(5) Nocturnal and Diurnal: Both. 

Prevalence 

 In India 2.5% in the age group of 0-10 years 
have enuresis. The prevalence of enuresis decreases 
with increasing age. Increased prevalence has been 
reported between 4-7 years, which declines steadily. It 
is equally common in both sexes until 5 years of age. 
Boys then predominate so that by age of 11 years they 
are twice as likely to be wet as girls. 

Etiology 

1. Family/Genetic influence: It has been reported 
that nocturnal enuresis is a familial disorder. As 
the closeness of the genetic relationship 
decreases, the incidece of enuresis diminishes. It 
is more common in monoovular twins. In recent 
studies. Linkage has been found to be associated 
with chromosome 13q (ENUR-1), 12q (ENUR-
2) and 22q (9-11), (ENUR-3). 

2. Maturational delay: Enuresis represents a 
hereditary delay in development of adequate 
neuromuscular maturation to maintain consistent 
bladder control. 

3. Circadian rhythm: Insufficient secretion of 
AVP is seen in night in cases of enuresis. 

4. Toilet training: 
5. Psychological causes: More important in elder 

children. 
6. Intelligence: High incidence among mentally 

defectives. 
7. Sleep abnormalities: Enuresis is found to occur 

in stage III and IV of sleep. Normal subjects 
change from Stage IV to I, when bladder volume 
approached full capacity, leading to awakening 
and conscious voiding. 

8. Infestation: Thread worms irritating periurethral 
area. 

9. Society and Environment: More common in 
low socioeconomic group. 

10. Neurological abnormalities and other 
physical defects: Spina bifida 
meningomyelocele. 

Diurnal Enuresis 

• 3-4% if child between 4-12 year experience day-
wetting. 

• More common in girls are rarely after 9 years. 

• 50-60% of these children have nocturnal 
enuresis. In contrast only 8% of children with 
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nocturnal enuresis have day time wetting. 

• Most common cause is micturition deferral, 
most often in timid and shy child. 

Associated Conditions 
 (i) Urinary tract infection: 5 times more common 
in girls with UTI, (ii) Urinary tract abnormalities: like 
residual urine and hypertrophic bladder wall, (iii) 
Constipation: Distended rectum leads to reduced 
bladder capacity and detrusor irritability and enuresis. 
Complications 
 (1) Low self esteem (2) Social embracement and 
restriction (3) Intrafamilial conflicts. 
Course and Prognosis 
 Self limited disorder that at some time will 
spontaneously remit, Prevalence is relatively high 
between 5-7 years and then begins to drop off 
substantially. Greatest rates of remission after age of 7 
years and again after 12 years. 
Assessment 
 (1) Medical (2) Clinical interview (3) Base line 
behavior recording. 
INVESTIGATIONS 
1. Urinalysis: Must always be done to rule out UTI 

as treatable cause of enuresis 
2. Contrast Studies: Indicated, only if there is a 

significant evidence of anatomical or functional 
pathology clinically. 

Management 
 If organic; refer to appropriate specialist (1) 
Paediatrician (2) Urologist (3) Endocrinologist (4) 
Allergist (5) Neurologist, (6) Psychiatrist. 
 If functional, three modalities – (i) Behavioral, 
(ii) Pharmacological, (iii) Psychotherapy. 
Managed by primary physician 
 (1) Reassurance (2) Retention control technique 
(3) Star and chart method (4) Interval training (5) 
Awakening the child during night and voiding before 
retiring (6) Rewards for dry nights (7) Restriction of 
fluid (8) Conditioning devices – Bell and Pad Method 
(9) Punishment and humiliation by parents/sibilings 
should be discouraged (10) Pharmacotherapy. 

Encopresis 

 “It is the fecal incontinence beyond the period 
when bowel control should normally have developed. 

It is unconscious and involuntary.” 

Diagnostic criteria for encopresis (DSM-IV) 

1. Repeated passage of feces into inappropriate 
places (e.g. clothing or floor whether involuntary 
or international. 

2. At least one such event a month for at least 3 
months. 

3. Chronological age is at least 4 years (or 
equivalent development level). 

4. The behavior is not due exclusively to the 
directly physiological effects of a substance (e.g. 
Laxatives) or a general medical condition except 
through a mechanism involving constipation. 

Classification 

 Encopresis can be classified in to following 
types: 
(i)  Primary encopresis: When the child has never 

achieved bowel control. 
(ii)  Secondary encopresis: develops following a 

period of at least 1 years of good bowel control 
in response to some stress. 

(iii)  With constipation and overflow incontinence 
(iv)  Without constipation and overflow incontinence 

Epidemiology 

 Incidence 1.5% in general population: 15% of 
the fathers had been and encorperetic between 7 and 
14 years of age; male, female ration 4:1 

Etiology 

(i)  Organic disorder: Chronic constipation, 
Diarrohea disorders, Hirschprung disease etc. 

(ii)  Non organic causes: (i) Coercive toilet training 
(ii) Mother child relationship (iii) Unresolved 
anger at a parent (iv) Regressive wishes (v) 
Fecal smearing may be psychotic symptom. 

Treatment 

1. Essential to obtain a careful history and assess 
the contribution of organic factors. 

2. Correcting fecal impaction. 

3. Psychotherapy with the child and the parents. 

4. Behavior modification in addition with 
psychotherapy in the form of positive 
reinforcement. 
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Drug Mechanism Dose Slid Effects Results 
Imipramine 
(TOERALIL) 

• Anticholinergic 
causes relaxation of 
detrusor muscle and 
contraction of 
bladder neck 

• Enhances renal water 
absorption 

• 25 mg day, titrating 
up by 25 mg day 
every 4-7 days. 

• Standard maximum 
limit of 5 mg/kg/day 
with ECG monitoring 
above 3.5 mg/kg day  

• Should be 
discontinued every 3 
months. 

• Dry mouth 
• Nervousness, sleep 

disorder, mild g.i. 
disturbances 

• Constipation, 
convulsions, 
anxiety, emotional 
instability, syncope 
and collapse 

• Initial success 
rate of 10-76% 

• Long term cure 
rate of 25-40% 

• Relapse rate 30% 

Desmopressin 
(DDAVP) 

• Stumulatory effect in 
CNS, alters sleep 
architecture 

• PGE2 has been seen 
to play an important 
role in PNE and 
levels have been 
found to be low in 
patients treated with 
DDAVP 

• Rapic onset of action 
• 20-50ug intranasally 

• Hyponatrcmia 
• Water intoxication 
• Headache 
• Nasal congestion 
• Epistaxis 
• Seizures 

• Initial success 
rate 66-93% 

• Long term 
success rate 20-
30% 

• Very high relapse 
rates 

Oxybutynin 
(DIIROAN) 
In treatment of 
patients with 
detrusor 
instability and 
vesico ureteric 
rgflux 

• Anticholinergic drug 
• Inhibits muscarinic 

action of 
acetylcholine on 
smooth muscle 

• 10 mg/day in 2 
divided doses 

• Can be gradually 
increased to 20 
mg/day orally for 1 
month 

• Not recommended 
in children<5 years  

• Can cause heat 
prostration due to 
reduced sweating 

 

 

Eating Disorders 
A. Feeding and Eating Disorders of Infancy and 
Early Childhood 
1. Food refusal  2.  Pica 3. Rumination disorder 
B. Eating disorders during adolescence 
1. Anorexia nervosa  2. Bulimia nervosa 
Epidemiology 
 Age of onset 1-2 years; Male: Female = 1:1; 
More common in low socio economic group. 
Etiology 
 (i) Parent child relationship: Parental neglect, 
poor supervision, repeated traumatic separation (ii) 
Oral fixation (iii) Serves as a mean of getting attention 
(iv) These children are often aggressive and their 
aggressive tendency culminates in negativism. (v) 
Nutritional deficiencies particularly iron and zinc 
deficiency can cause craving for ice and non food 
items. (vi) It is common in autistic and mentally 
retarded children. 

Complications 

 (i) Iron and zinc deficiency (ii) Lead poisoning 
(due to lead based paints) (iii) Parasitic infections (iv) 
Intestinal obstructions (due to ingestion of hair balls, 
stone, gravel). 

Management 

1. Try to find out the cause 

2. Psychotherapy of the child and the parents 

3. Iron and zinc supplementations 

4. Control of parasitic infection 

5. Mild aversion therapy/ negative reinforcement 

Rumination Disorder 

 “It consists of bringing of food in to the mouth 
without nausea, vomiting or a feeling of discomfort.” 
The food is then either spat out or re swallowed 

Diagnostic criteria for rumination disorder (DSM-IV) 

1. A repeated regurgitation and re chewing of food 
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for a period of at least 1 month following a 
period of normal functioning. 

2. The behavior is not due to an associated 
gastrointestinal or other medical illness 
(esophageal reflux). 

3. If the symptoms occur exclusively during the 
course of mental retardation a pervasive 
developmental disorder, they are sufficiently 
severe to warrant independent clinical attention. 

Epidemiology 

 Rare condition occurs more commonly in males 
(5:1) and usually appears between 3-14 m of age. It is 
potential fatal in up to one fourth of the affected 
children. 

Types 

• Psychogenic ruminators: These are infants 
with otherwise normal development, often there 
is a disturbed parent child relationship. 

• Self stimulating ruminators: Seen in mentally 
retarded individuals of any age, often occurs in 
the presence of nurturing parents. 

Etiology 

1. Rumination generally occurs for the first time by 
accident and is then indulged in as pleasurable 
activity. 

2. The disorder often occurs in families in which 
the mothers are immature, involved in a marital 
conflict, unable to give much attention to the 
baby. 

3. Abnormality in parental care either under 
stimulation with neglect or over stimulation out 
of phase with infant needs accompanied by 
harsh handling. 

4. Selectivity with regard to the food regurgitates. 

5. One-fourth may have developmental delays 
attributed to mental retardation or pervasive 
developmental disorder. 

Signs And Symptoms 

 Repetitive regurgitation of undigested food. The 
regurgitations typically described as effortless and 
unforced. 

 Symptoms can begin to manifest at any point 
from the ingestion of the meal to 120 minutes 
thereafter. 

 Abdominal pain (38.1%), lack of fecal 
production or constipation (21.1%), nausea (17.0%), 
diarrhea (8.2%), bloating (4.1%). 

Management 

1. Behavior therapy is directed towards positively 
reinforcing correct eating behavior and 
negatively reinforcing rumination. 

2. Parent counseling and family therapy are often 
necessary. 

3. Infants nutritional status should be improved. 

4. Withdrawing attention from the child, whenever 
this behavior occurs. 

5. Increase tender loving care from mother or care 
taker. 

6. When infants are allowed to as much as they 
want, the rate decreses. 

7. Medicines such as metoclopramide, ranitidine, 
haloperidol-have been found to be useful. 

1. Speech Disorder 

2. Stammering 

 “It is a condition in which the rhythm or fluency 
of speech is disturbed” it may include a variety of 
types of disruptions of the speech flows such as: 

• Repetition Forcing 

• Prolongation Incompletion 

• Hesitation Air flow problems 

• Freezing Eye contact 

 Chronic stuttering may be accompanied by 
ocular auditory or physiological manifestations such as 
eye movements grimances or liguistic circumlocutions 
to avoid certain word. 

Diagnostic criteria for stammering (DSM-IV) 

A. Disturbance in the normal fluency and time 
patterning of speech/ inappropriate for the 
individual age, characterized by frequent 
occurrence of one or more of following: (1) 
Sound and syllable repetitions (2) Sound 
prolongations (3) Interjections (4) Broken words 
(e.g. pauses within a word) (5) Audible or silent 
blocking (6) Circumlocutions (7) Words 
produced with an excess of physical tension (8) 
Monosyllabic whole-word repetitions (e.g I-I-I-I 
see him). 
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B. The disturbance in fluency interferes with 
academic or occupational achievement or with 
social communication. 

C. If a speech-motor or sensory deficit is present, 
the speech difficulties are in excess of those 
usually associated with these problems. 

Epidemiology 

 Prevalence 1% and incidence 3%;   More 
common in children than adult; Male:Female ratio – 
3:1; More common in mentally retarded children or 
known brain damage; More common in younger 
children’s then older children’s; more common in 
urban areas as compared to rural areas. 

Etiology   

 1. Psychogenic model 2. Learning model  3. 
Organic model 

 Genetics – High concordance in monozygotic 
twins, 40-60% have a positive family history of 
stammering. 

Differntial Diagnosis 

1. Non fluent speech: It is extremely common in 
children, especially between the ages of 2 to 3 
years. Stuttering is distinguished from normal 
childhood non-fluency speech by the presence of 
tension and struggle during speech and by the 
type of fluency disruptions that are produced. 
Normal childhood non-fluency includes whole 
word repetitions. Interjections, hesitation and 
revisions. However, frequent multiple sound 
repetition, broken syllables and part  word  
repetitions, and extended prolongations are rare 
in normal non-fluency. 

2. Cluttering: It is disruption of speech fluency 
characterized by a rapid rate of speech marked 
impairment of speech intelligibility, grammatical 
and syntactic errors, and lack of awareness of 
the disturbance on the part of speaker. 

Course and Prognosis  

 Approximately 80% of stutters recover and at 
least 60% do so spontaneously. Recovery is more 
likely in girls than in boys and generally occurs before 
age 16. 

Treatment 

1. An understanding of the nature of stammering 
and adjustment of the personal attitude of the 
stammerer towards his disability. 

2. Relaxation therapy. 

3. Exercises which help towards the control of the 
stammer spasm. 

4. Discussions concerning individual difficulties 
and speech situations with suggestions and 
assignments where practice in meeting these. 

5. Group therapy where practice and confidence in 
the use of speech may be gained. 

6. Psychopharmacology and psychoanalysis. 

Treatment in the early stages 

 The advice given aims first of all to alleviate the 
mother’s anxiety and give her some understanding of 
the nature of stammering in its early stages. The 
questions of sleeping accommodation, hours of sleep, 
eating, play and the relationship of the child to parents 
nd to other children are discussed, advice is given to 
maintain the general well-being of the child. The child 
must not be overprotected, but must be treated as other 
children, discipline being maintained firmly, but 
calmly. 

 Children aged five to six or seven years, who 
began to stammer at a latter age and are already 
attending school, may require group therapy in 
addition to wise management at home. 

The part of the teacher in School 

 The...........can do much to encourage confidence 
and personal self respect by giving the child 
responsibility and by maintaining a calm, unhurried 
and understanding attitude. 

 Reading aloud in school may cause the 
stammerer to sit in a state of anxiety before the reading 
lesion, in anticipation of being asked to read before the 
class. It is often helpful if another child is asked to 
read in unison with the stammerer. He will then 
experience little or no difficulty, but other children 
should also read in pairs. So that the stammerer’s 
disability is not made more obvious. 

Temper Tantrums 

 “It is defined as uncontrolled outburst of kicking 
screaming and breath holding which is a dramatic 
physical demonstration of child’s resentment.” 

Epidemiology 

 Common between 15m-3 years occurs about 
once a week. 
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Etiology 

 (i) Personality of the child (ii) The period of 
resistance and the development of ego (iii) The desire 
to practice new skills (iv) Imitativeness (v) Insecurity 
(vi) Level of intelligence (vii) Over-indulgence, over 
protection and dominance (viii) Parental inconsistency 
(ix) Ignorance of personality differences in children 
(x) Parental fatigue, impatience or unhappiness. 

Management 

1. Organic disease must be ruled out. 

2. Reduce opportunities for resistance and the child 
should be kept occupied. 

3. The best way to treat a tantrum is to ignore it. 

4. Fight only those battles that wood to be won and 
avoid those that arouse unnecessary conflict. 

5. Do not abandon a preschool child when tantrum 
occurs. An older child can be asked to go to 
him/her room. 

6.  Never let a child hurt him or others. 

7. Attitude of the parents should be understood and 
must be corrected. 

8. The child should not be given what he wanted 
after the tantrum. He can be picked and given a 
feeling of love and security. 

9. Maintain an environment that provides positive  
reinforcement for desired behavior. 

Breath Holding Spells 

 “Breath holding spells are reflexive events in 
which typically there is a provoking event, that causes 
anger, frustration and child starts crying – Stops at full 
expiration – child becomes apneic and cyanotic or pale 
(pallid). In some cases, the event continue – child may 
lose consciousness and muscle tone – fall to ground. 
Occasionally child may have seizures or asystole.” 

Epidemiology 

 Age group 1-5 years and majority begin in the 
first 18 months; 4-5% children in this age group; Rare 
before 6 months and after 5 years; Tend to disappear 
by 4th birth day. 

Types 

Two types (i)  Cynotic – more likely due to thwarting 

         (ii)  Pallid (acyanotic) – due to pain 

Differential Diagnosis  

Breath Holding Spells Epilepsy 
Known precipitating factor 
present 

Rarely follows a 
precipitating factor 

Orderly and slow sequences 
of events 

Whole sequence of events 
is very fast 

Convulsion follows cyanosis 
first 

Here cyanosis follows 
beginning of tonic spasm 

Child stark crying before the 
attack 

No epileptic cry 

EEG normal May be abnormal 
Child usually plays after the 
attack 

Child sleeps after the 
attack 

Clinical Picture  

 Cyanotic type: The child utters two or three 
loud cries and then holds the breath in expiration. In 
trivial cases the apnea lasts for 5 to 10 seconds, he 
becomes blue and then promptly recovers. In slight 
more severe cases the breath is held for additional 5-10 
seconds, he becomes severely cyanosed and losses 
consciousness, becomes pale and limp and may fall. 
There is then feeble cry followed by more vigorous cry 
and he becomes normal again. If the apnea is 
prolonged for more then 30 seconds or so the child 
becomes rigid and has a major convulsion 
indistinguishable from epilepsy. 

Management 

1. Parental reassurance that spells will not harm the 
child. 

2. Parents are best advised to ignore the behavior. 
3. If loss of consciousness occurs the child should 

be place no his or her side to protect against 
head injury and aspiration. 

4. Strong pinch on the back of the baby can 
terminate the spell. 

5. Atropine (0.01 mg/kg) subcutaneously has been 
used with some benefit in spells accompanied by 
bradycardia or asystole. 

6. Iron should be given in anemic child as anemia 
increase the frequency of BHS. Iron should also 
be given in non-anemic child because iron is 
found to be effective in decreasing the frequency 
of breath holding spells. 

Colic 

 The word colic is derived from Greek word 
‘Kolikos’ meaning ‘pertaining to colon’. “Colic is 
characterized by intermittent episodes of abdominal 



126  PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

pain and server crying in young well fed infants who 
are otherwise normal and healthy”. It begins in first 
few weeks (1-2 weeks) of life and peaks at the age of 
2-3 months. Crying usually occurs in late afternoon or 
evening. 

Clinical Appearance 

 The attack usually begins suddenly with a loud 
cry. Crying occurs continuously, paroxysms may 
persist for several hours, face become red and legs 
drawn up on the chest, abdomen becomes distended 
and tense, feet are often cold and hands are clenched. 
Attack terminates after the infant is completely 
exhausted or after passing of flatus or faces. 

Causes  

 Exact cause not known. These could also be 
manifestation of hunger, aerophagia, cow’s milk 
intolerance, overfeeding, too frequent feeds, congenital 
malformation of gastrointestinal tract, intestinal 
obstruction or peritoneal infections and 
gastroesophageal reflux. 

 Characteristic intrinsic to the child 
(temperament) and parental caring pattern may also be 
responsible for colic. 

Management 

1. The history should include the detailed account 
of a day including amount intensity and pattern 
of crying elimination and feeding. 

2. Complete physical examination to be sure that 
the infant is thriving has no nutritional or 
anatomical explanation for the symptoms, no 
evidence of intestinal obstruction. 

3. 

3.      Adequate feeding techniques, including burping,  
          stable emotional environment.  
4. Parents should be educated about the 

developmental aspect of crying. 
5. Reassurance to the parents, that the baby is 

healthy. 
6. Baby should be kept in a quiet environment 

without excessive handling. 
7. Rhythmic stimulations such as gentle swinging 

or rocking soft music or walks in scroller may be 
helpful. 

8. Change the feeding habits. 
9. Medications: Simethicone, dicylomine, 

Phenobarbital elixir should not be used. No role 
of suppositories/enema. Ranitidine HCI might be 
helpful if GE reflux is the cause. 
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METABOLIC AND LIFESTYLE DISORDER: TREATMENT  
BY AYURVEDIC APPROACH 
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An overview of the current trends in western medicine 
too now shows increasing tendency of emphasis on 
lifestyle management in prevention and treatment of 
many modern diseases. It is now believed that most of 
the major chronic diseases such as Diabetese mellitus, 
Hypertension, and Ischaemic heart disease, Obesity, 
Psoriasis are caused because of life style related errors. 
These diseases are considered in Ayurveda as 
Santarpana Janya vikara and cause of santarpana janya 
vikara defined by Charak is consumption of unctuous, 
sweet, heavy food stuff, new cereals, alcohol etc.:  
lariZ;fr ;% fLuX/kSeZ/kqjSxZq#fifPNyS%A uokéSuZoe|S'p---

3
AA  

(C.S.Su 23/3) 

 After consumption of rich, oily and sweet food 
stuff in excessive amount it will lead to several 
diseases like: Diabetese, urticarial patches, itching, 
anaemia, fever, leprosy, over-obesity etc.                              

  çesgfiMdkd¨Bd.Mw ik.M~oke;-----A  

  dq"BkU;ke ---- LFkkSY;-------------
4
AA (C.S.Su 23/5,6) 

 Lifestyle disorder is mainly overcome by the 
right ‘Dincharya’ (daily regimn), Ratricharya (night 
regimn), Ritucharya (seasonal regimn) and dietary 
regime mentioned in Caraka and Vagabhatta. 

 Ayurveda, the age old science of life, has always 
emphasized to maintain the health and prevent the 
diseases by following proper diet and lifestyle regimen 
rather than treatment and cure of the diseases. The 
basic principle followed in the Ayurvedic system of 
medicine is ‘Swasthyasya Swasthya Rakshanam,’ 
which means to maintain the health of the healthy, 
rather than Aturasya Vikara Prashamanancha, means 
to cure the diseases of the disease5.  For this purpose 
the Dinacharya (daily regimen) and Ritucharya 
(seasonal regimen) have been mentioned in the 
classics of Ayurveda6.  Dincharya is described by 
Acharya Charaka and Vagabhatta as a daily regimn to 
follow.  

LoLFkL; LokLF; j{k.ka vkrqjL; fodkj ç'keua pA 

 

 

 Dincharya – Meaning daily  regimn to  follow  in 
appropriate manner like when to wake up, when to 
sleep, when to eat etc. to become healthy. A person in 
good health should wake up in ‘Brahma muhurta’ but 
here one thing is important that one should wake up if 
the digestion is complete, otherwise one can lie down 
for some more time . But sleeping beyond sunrise is 
not advisable. (A.S.Su 3/2) 

 One should excrete urine and faeces only after 
getting the urge.Brushing of teeth should be done in 
the morning and after taking food.(A.S.Su 3/16). After 
brushing eyes should be sprinkled with the mouth full 
of water, with cold water in grishma and sharada 
season and other season with luke-warm water. 

 Ritucharya7 – Ritu, the season, classified by 
different features expresses different effects on the 
body as well as the environment. Ayurveda has 
depicted various rules and regimens (Charya) 
regarding diet and behavior to acclimatize seasonal 
enforcement easily without altering body homeostasis. 
In Ayurveda twelve months are categorized into six 
season and these are: 

 Hemanta (winter), shishira (Autumn), vasanta 
(spring), grishma (summer), varsha (rainy), sharada 
(season between rainy and winter). 

 Hemanta (November-December) – In this one 
should eat foods which are unctuous, heavy, sweet, 
sour and salt tastes predominantly, milk products, cane 
sugar products, new rice and hot water, drink wine, 
vinegar.Person should avoid light food and cold 
drinks. 

 Shishira (January-February) – In this season 
all regimn prescribed for winter should be followed in 
increased measure. 

 Vasanta (March-April) – In this season one 
should avoid heavy, sour, fatty and sweet diet as well 
as day sleep and diet should be light. Physical exercise 
is advisible. 

  
*Department of Dravyaguna, Faculty of Ayurveda, IMS, BHU, Varanasi 
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 Grishma (May-June) – In this season       
sweet,  cold,  liquid  and  fatty   food   and   drinks   are 
beneficial. Wine and alcohol avoid strictly. One can 
sleep in day time in this season. 

 Varsha (July-August) – Digestion is disturbed 
during rainy season hence moderate living is 
recommended in this season. In this season people 
should avoid cold drinks, day sleep, physical exercise 
and use food and drinks often mixed with honey. Diet 
should be predominance with sour, salted and fatty 
articles. 

 Sharad (September-October) – In this season 
sweet, light, cold, slightly bitter food and drinks 
should be taken in proper quantity with good appetite.  

Other general diet regimen indicated to avoid life style 
disorder- 

1. Intake of heavy food substances is advised as 
one-third or half of the saturation point and not 
excessive saturation even in case of light food 
articles in order to maintain the proper agni 
(digestive fire). 

2. Certain food stuff which Acarya Carak had 
advised to take in daily diet to make our diet 
balance and these are:  

 .....'kkyheqn~xka'p lSa/kovkeyds ;oku~A  

 -----i;% lfiZ ---- -e/kq pkH;lsr~AA
8 (C. Su 5/12) 

 Shali (rice), mudga (pulses), saindhav (rock 
salt), amalaka (Euphorbia officinalis), milk, ghee and 
honey. If we see properly, these all contain 
carbohydrate, protein, electrolyte, Vitamin C, Calcium 
and Fat which is required in our daily diet to make us 
fit. So, we can see how much scientific knowledge 
they gave us in that era and now we just forgot the 
benefits of this and we all are wrapped badly with the 
effect of junk food. 

3. One should take the above mentioned food 
articles as daily routine which maintain the 
health and prevent unborn diseases. 

 ek=ko);'kuef'kreuqigR; çÑfra cyo.kZlq[kk;q"kk 

;¨t;R;qi;¨Drkjeo';fefr
9
AA (C.S.Su 5/8) 

 So adequate amount of food elevates  no. of 
diseases and gives strength, complexion, happiness, 
and responsible for longevity. 

 Some other regime also prescribed by Charka 
for Santarpana janya roga  

l{k©æ'pkHk;kçk'k% çk;¨ :{kkélsoue~A
10  (C.S. Su 23/9) 

 Use of Madhu with Haritaki (Terminalia 
chebula) churna and oftenly use of ruksha food stuff. 
Other formulations which is mentioned by Charak are 
Trifaladi Kwath, Mustadi Kwath.  
 As far as the dietary modifications are 
concerned, the diet would include oils, butter, and 
sweet food when there is aggravation of the Vata 
Dosha. These foods will alleviate the inherent dryness 
and roughness associated with the Vata Dosha.  When 
there is Kapha dominance in the bio constitution of the 
fellow or the disease is because of the Kapha 
aggravation, the diet would include bitter, sour, 
vinegary, spicy, dry food. These foods are opposite to 
the Kapha Dosha. These will ignite the digestive 
power and improve the digestion. If Pitta is disturbed, 
the diet would include mild tasting food, grains, 
lentils, and moderate amounts of sweets and oils. 
 Besides planning for diet in this way; at certain 
time (especially when the digestive fire is too much 
diminished) the concerned fellow is advised not to eat 
and drink anything. It is something like that the fire is 
suppressed by too much of the ashes over the burning 
woods. When we blow the air over it the fire will again 
aggravate. In the same way when an Ayurveda 
physician advice for fast, actually he is asking to 
remove the toxins which are suppressing the digestive 
fire. By fasting we are giving a rest to the digestive 
system and as a result it can rebuild itself. This is the 
reason Ayurveda always recommends to take the meal 
only when the previous meal has been digested. 
 Along with a proper diet a healthy lifestyle is 
also very important to maintain health and also to 
enhance the effect of treatment. Ayurveda strongly 
recommends that everyone should have a regular 
sleeping schedule, about 8 hours of sleep each night, 
rising early in the morning; do regular exercise; and 
eat breakfast and engage in other dietary 
recommendations according to seasons. 
 Besides proper sleep exercise especially yoga 
and breathing exercises; and sunbathing are also 
necessary for a healthy life. It is important that some 
appropriate form of Yoga should be practised regularly 
according to one’s Dosha constitution. The concept 
behind Yoga Asanas and Pranayama according to your 
Doshas is simply to re create harmony among your 
Doshas physically as well as psychologically. So 
Dietary Management and healthy lifestyle will benefit 
you maintaining in complete health – which is the aim 
of Ayurveda. 
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 With the change in season, the change is very 
evident in the environment we live in. We see various 
changes in bio-life around us, such as flowering in 
spring and leaf-shedding in autumn in the plants, 
hibernation of many animals with the coming of 
winter, and so on. 

 As adaptations according to the changes, is the 
key for survival, the knowledge of Ritucharya 
(regimen for various seasons) is thus important. People 
do not know or ignore the suitable types of food stuffs 
and others regimen to be followed in particular season, 
this leads to derangement of homeostasis and causes 
various diseases, such as obesity, diabetes, 
hypertension, cancer, and so on in our country the 
situation is quite alarming due to rapid changing of 
disease profile. 

Conclusion 

 This The World Health Organization has 
identified India as one of the nations that is going to 
have most of the lifestyle disorders in the near future. 
Nowadays, not only are lifestyle disorders becoming 
more common, but they are also affecting younger 
population. Hence, the population at risk shifts from 
40+ to maybe 30+ or even younger. Already 
considered the diabetes capital of the world, India now 
appears headed toward gaining another dubious 
distinction of becoming the lifestyle-related disease 
capital as well. A study conducted jointly by the All 
India Institute of Medical Sciences and Max Hospital 
shows the incidence of hypertension, obesity, and 
heart disease is increasing at an alarming rate, 
especially in the young, urban population. According 
to the doctors, a sedentary lifestyle combined with an 
increase in the consumption of fatty food and alcohol 
is to blame cases of obesity, diabetes, hypertension, 
and so on. 

 Ritucharya is prominently defined in 
Samhitas of Ayurveda. Prevention of disease to 
maintain health is being the first and foremost aim of 
the holistic science of Ayurveda. In Tasyashitya 
chapter of Charaka Samhita, it is said – 

rL;kf'krk|knkgkjncya ;L;rqZlkRE;a fofnra ps"VkgkjO;ikJ;e~AA 

(C.S.Su 6/3) 

which means 'the strength and complexion of the 
person knowing the suitable diet and regimen for every 
season and practicing accordingly are enhanced11.  
Main theme of this chapter is to make people aware 
concerning the methods to live in accordance with the 
environment.is the way the ancient sages set up the 

regimen for various seasons on analytical reasoning to 
obtain Swastha (health) and prevent the diseases. The 
examples set by them stand as a hint to decide other 
dos' and don'ts' in the regimen-Ritucharya. 

 One study carried out by Jangid et al. on the 
concept of Ritus and their effect on Bala reported that 
the overall effect of Hemanta Ritu on Bala of healthy 
volunteers was maximum, effect of Vasanta Ritu was 
moderate and the effect of Varsha Ritu was minimum, 
and concluded that Hemanta is the Ritu of Pravara 
Bala, Vasanta is the Ritu of Madhyama Bala and 
Varsha is the Ritu of Avara Bala. Results of the study 
support the principles of Ayurveda.  

 Peoples' diet changed substantially in the second 
half of 20th century, generally with increased 
consumption of meat, dairy products, vegetable oils, 
fruit juice, and alcoholic beverages, and decreased 
consumption of starchy staple foods, such as bread, 
potatoes, rice, and maize flour. These observations 
suggest that the diets [or lifestyle] of different 
populations might partly determine the rates of cancer, 
and other lifestyle disorders, such as obesity, diabetes, 
cardiovascular diseases, etc12.  

 It is to be known that disharmony in the Doshas-
Vata, Pitta, and Kapha results in Roga (disease). And 
aim of the science of Ayurveda is to maintain the 
harmony. With changes in diet and lifestyle, there are 
changes in the state of Tridosha, which is bound to 
affect us, resulting disharmony, causing lifestyle 
diseases. Ritu acts as Vyanjaka or Nimittakarana in the 
aggravation and manifestation of disease.Hence after 
knowing certain principles of Ayurveda we can live 
healthy life. 
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SYSTEMS BIOLOGY : A PRIMER ON CONCEPTS* 
 
 

PROF. B.L. PANDEY** AND ABHAY KUMAR PANDEY*** 
 

Attitudinal change of avoiding being jailed into 
hypothesis based on established concepts. and research 
pursuits by multidisciplinary approach that integrates 
quantitative and computational methods with 
experimental biology to resolve challenges of 
complexity – constitutes notion of systems biology. It 
is a biological discipline of everything. A discipline of 
everything can't really be named and a theory to 
explain everything appears to explain nothing. 
Fundamentally novel theory is no necessity to explore 
and understand complexity. It is adoption of more 
comprehensive and pluralistic mind set, than adopted 
in past, to characterize bits of scientific facts, that is 
called for Systems Biology aspires to analyse entirety 
and not so much indulgent in entireness of the 
analyses. It is the movement beyond analysis of 
individual isolated molecular parts, toward 
comprehending bigger picture of the components, 
functioning as integral parts of a whole, in question. 

 Research effort of Systems Biology is projected 
on to the 'hyperspace', spanned by molecular 
complexity, structural complexity, temporal 
complexity, abstraction and emergence and 
algorithmic complexity. Each such perspectives 
nevertheless, overlap, one another and are not 
mutually exclusive. Technical advances anabling 
multiple parallel high throughout analyses have 
advanced ambitious goal of a systematic, perhaps 
exhaustive, identification, characterization and 
categorization of all genes and proteins of a genome, 
as far as possible. Next, this is followed by studies on 
functional aspects of individual genes and their 
encoded proteins, e.g. the interaction pattern, 
biochemical activities, and biological role. The 
regulatory interactions between genes, proteins and 
metabolites contribute, in a combinatories and 
constraints manner to molecular complexity. The 
whole therefore, becomes more than the sum of parts. 
The post genomic biology aims at establishing the 
genome wide 'network map' of all the specific, 
regulatory interactions between the molecules in an 
organism. Systems biology is indeed a 'network 
biology'.  

  

 Next, there is task of studying the dynamics of 
the collective behaviour of the molecules in the 
network. Need for the computational capacity to 
analyse and manage the vast amount of sequence, 
protein structure, functional and expression profile 
data has brought bio-informatics to centre stage of 
genomics. This empowers systematic quest for missing 
parts of a finite jigsaw puzzle of genome, by mind set 
oriented to original perception of 'discovery' science, 
instend of the traditional 'hypothesis-driven' science. 
Comprehensive characterization of details in 
qualitative and quantitative terms is important because 
living systems exhibit immense heterogeneity of 
individual components. The combinatorial possibilities 
of interaction among the components (i.e. genes, 
peptides, cell types, organisms) to generate biological 
function are unending. These heterogeneous entities 
are organized. No physical systems possess such 
distinction as living systems. Future biology thus, has 
obligation for systematic, exhaustive analysis of 
individual parts, their interaction modes and 
quantitative parameters within molecular dimension of 
biological complexity. All this constitutes essential 
first step only in journey toward understanding a given 
living organisms as an entity a system. 

 Genes determine proteins, which organize the 
chemistry to assemble organelles and cells. A group of 
cells assembles as tissue, bearing characteristic 
patterns. Tissues form organs. In this organization of 
the living organizm the transition are smooth not 
abrupt in regard to features and role as seen in non-
living materials of man made systems. This appears a 
fundamental distinction of living systems from man 
made machines. Such multiscale complexity in 
material structure is also spread to dimension of 
dynamic behaviour, i.e. both in space and in time. A 
central goal of studying generation of the temporal 
patterns in behaviour of a system is understanding of 
the finite relationship between the architecture of 
network on onehand. 

 The relationship implements various feedbacks, 
modulations  and  control  schemes. On the other hand,  
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particulars of the dynamics may be taken to 
consideration. The temporal oscillations, in very basic 
temporal pattern, are manifested in gene expression in 
cell division cycle. They occur also in various other 
cellular processes like change of redox states response 
to damage of DNA etc. High level physiological 
variables too display periodic dynamics e.g. the  trans-
membrane potentials, Systolic calcium, secretion of 
humeral mediators, neural activities and muscle 
contractions. The oscillations may also be local 
manifestation of large scale spatiotemporal traveling 
waves, like the waves of excitation in the heart or 
brain, animal swarms, flocks or even the nationwide 
outbreaks of infections. The spatiotemporal patterns at 
various scales of magnitudes constitute example of 
phenomenon of 'emergence', inhered in living systems. 

 Identification of messengers mediating the 
regional synchrony and function, such as the 
oscillations of calcium within single islet in pancrease, 
is one of the challenges for biological understanding. 
The systems therefore, require to be studied when they 
are not in equilibrium. As an example, the dynamics 
needs analysis in the metabolic responses of cells to 
chemical perturbations as to present the metabolic 
model. Till now the focus has been on steady state 
analyses of metabolic fluxes. 

 Many phenomena associated with complex 
systems are better understood in terms of general 
abstract principles. No reference is made to particular 
material constituents. An example of circadian rhythm 
can illustrate this. Its oscillatory nature is required as 
such to be studied in an abstract sense. The traditional 
studies in molecular biology would focus on 
identifying the tangible material substrate lying under 
observed phenomena, e.g. particular genes that are 
involved in the circadian rhythm. Such habitual 
epistemology drives the ubiquitous hunt for molecular 
pathways that cause particular behaviour or disease. If 
living organisms were machine findings in such 
searches could be enough. Identification of genes 
critical to periodicity in circadian rhythm may provide 
mechanistic, quantitative, working explanation as 
needed, but cannot suffice for understanding how the 
more abstract property of oscillation arises from the 

organization and interplay of the individual 
components. The physicists mathematicians and even 
engineers study such phenomena without being tied to 
underlying particulars and from a more general 
perspective. The cult of systems biology is 
paradoxically reductionist, in regard to seeing  
emergent systems property as a consequence of 
interplay of the parts. This necessarily requires 
simplication, abstraction, conceptualization and 
formalization. The philosophy is not of leaving out 
irrelevant details but instead, strive to build 
understanding with abstraction beyond. The technical 
and methodological issues there is a fundamental limit 
to modeling i.e. system is usefully described by an 
abstract formalism. This is like realization of limit 
beyond which computer files cannot be compressed. 
The concept of computational irreducibility comes in 
force. Predicting emergent behaviour in biological 
system is not subject to short cut of a theory and is 
driven by details of real world encounters. 

 A central feature of complexity in a living 
organism is that it encodes and processes information. 
Such feature may be comprehended in something like 
'algorithmic complexity'. The term refers to measures 
for computational resources needed to solve a 
computational problem. The same may apply to 
complexity of the 'problems' which organism 
computers and the physical medium used to do that. 
By analogy, that applies also to complexity to the 
theoretical models simulating the computations by 
organism. A living system that computes its own 
development and homeostasis in response to external 
pertubations. The DNA sequence, with genetic code 
and transcriptional regulation as programming 
language, embodies digital kind of computing. The 
biochemistry and neuropsychophysiologic functions in 
her analog component (molecular concentrations, 
membrane potentials etc.) for processing information. 
Gene regulatory networks in cells process information 
by transforming a continuous development signal, 
encoded by a hormone concentration as the input, in to 
a gene expression pattern and associated cellular 
phenotype as the output. 

 Some yet to be identified aspects of organismal 



138  PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

complexity will not be subject to mathematical 
modeling and general prediction. Only way for 
computing such complexity with reasonable resolution 
would be to use knowledge of all the parts simulate 
every step, bit by bit. As simplification is essential to 
understanding, the sophistication of logic must have 
upper limit. Only below such limit the features of 
living system can be abstracted and mathematically 
modelled. 

 Novelty of systems biology lies in the anti-
reductionist thought in mainstream experimental 
biology which emphasizes active experimentation in 
iteration with theory instead of relying on thinking 
about experimental observation reported by others. 
There were times when biology had theories but no 
data. Then molecular biology ushered an era of data 
but no theories. The new age of systems biology 
promises theories with data and vice versa. 

 O 



 

 

DIETETICS IN AYURVEDA 
 
 

PROF. A.C. KAR* AND DR. SHALINI RAI** 
  

Ayurveda considers Ahara (diet) as very crucial 
element for the maintenance of life and hence it has 
been included in the three Upastambhas or the three 
pillars for life sustenance along with sleep and 
abstinence. Considering its importance and keeping in 
view its dependence on the status of agni (Digestive 
capacity), it has been described to be decided in 
relation to the Prakriti and the health or the diseased 
status of the individual as well as the qualities of the 
food product itself. Various general principles have 
also been described in a scattered form in the 
Ayurvedic texts which describe about the basic rules 
regarding the consumption of food. Here we will 
discuss the main general principles regarding dietetic 
rules for eating the food and evaluate their scientific 
role. 

Ashta Ahara Vidhi Vishesha Ayaytana –  

 Charaka1 has described eight factors which 
govern the ultimate effect of food intake in the body  
as –  

1. Prakriti (Nature of the food article) – one 
should consider the nature of food article being 
consumed in terms of its properties such as its 
Rasa (Taste), Guna (Properties) (also includes 
Guru (heavy) and Laghu (light) property of 
Ahara which pertains to its digestibility), Veerya 
(potency), Vipaka (transformed product after 
digestion), Prabhava (Special effect) and judge 
its suitability for the person consuming them. 
For simple example take rice – newly harvested 
rice is guru (heavy to digest) while that which is 
older than a year is laghu (light to digest). So an 
article should be consumed only after assessing 
its suitability for the person. 

2. Karana (Method of processing the food) – 
Method of processing of the food has also been 
given due consideration in Ayurveda and also is 
present even today in the various Indian style of 
cooking. A single food article by the various 
ways of its preparation will provide different 
effects in the body. For example rice  cooked  
without  taking  out   Manda  (the  starch portion 

 

of rice obtained when rice is cooked in greater 
amount of water) is heavy to digest while the 
one with Manda removed is light to digest. 
Similarly the different other preparations of rice 
as Lai (Kheel), rice flour and Chuda have 
different properties in terms of digestion and 
their effect on the body. Similarly Dahi is ushna 
and guru, abhishyandi (obstructing) in nature, 
but if we in the context of processing- churn it 
and remove the butter portion and add Trikatu, 
Jeera, salt or sugar to it– its property will 
change each time. So we can see that the 
processing of food was considered a very 
important tool for the addition and subtraction of 
the desired qualities in any given food to make it 
wholesome for the person. 

3. Samyoga (Combination) – The combination of 
one food to other also imparts various qualities 
to the resultant food which may either be the 
additives of the combined ones or may be 
entirely new ones. Sattu told to be taken with 
only salt and water is Ruksha (un unctuous), 
Laghu (light) and Karshaka (emaciating), but to 
that in which sugar is added turns Snigdha 
(Unctuous), Guru (heavy) and Tarpaka 
(nourishing). Here a person should also keep in 
view the compatibility of the food items being 
combined in terms of the principles of 
Virruddha Ahara (in-compatible diet). 

4. Rashi (Food quantity) – In addition to the 
above properties due consideration should also 
be given to the quantity of the food consumed in 
terms of its properties as well as the agni and the 
health or diseased status of the individual.  

5. Desha (Habitat) – The habitat of the food items 
imparts its qualities in the food article in terms 
of its contents, their proportions and percentage. 
The principle in Ayurveda states that food 
articles and drugs native to the place of birth and 
living of an individual are naturally suited to 
him. So a person should judge the place of origin  
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of the food article to know about its suitability. 
For example let’s consider here meats of various 
animals – meat of aquatic animals are very 
different in property and constituents from that 
of those living in plains or in marshy areas; thus, 
before consuming any food article an enquiry 
about the source of origin of the food should be 
made. 

6. Kala (Time) – It refers to the time of the year. It 
is of two types – Nityaga (which expects the 
compatibility to Ritu) and Avasthika (which 
requires the wholesomeness to the status of the 
person either healthy or diseased) and the diet 
should be ascertained accordingly, by following 
the rules as prescribed.  

7. Upayoga Sanstha (Rules governing the intake 
of food) – Various rules have been described in 
the Ayurvedic texts which should be followed 
for the intake of food and also for its digestion. 
They will be described in detail further.  

8. Upayokta (Wholesomeness to the individual 
taking it) – Besides considering all the above 
stated factors a person should finally check for 
the suitability and wholesomeness of a given 
food article to his own health. For example milk 
is considered as the best Jivaniya substance, and 
this milk even if is having all the good 
properties, is suited by combination, Desha etc. 
for the people in a particular area, still it’s not 
suitable for a Kushthi (person suffering from 
obstinate skin diseases) (Kaphaja especially) 
even of that area. 

 Sushrutokta Dwadasha Ashana Pravichara – 
Sushruta after describing the Ritucharya (Seasonal 
regimen) has described about Dwadasha Ashana 
Pravichara2 stating that the Ritucharya should be 
followed keeping in mind the following Dwadasha 
Ashana Pravichara. Pravichara means that which 
should be considered before eating both by the healthy 
as well as the diseased person. The factors stated are -  

1. Sheeta Anna Upayoga (Usage of cold food 
substances) – Here we can see that contrary to 
the Charakokta principle of Ushnamashniyat, 
here consumption of cold foods has been 
advised, but this advice is conditioned, only for 
those who are suffering from Trishna (thirst), 
Mada (intoxication), Daha (burning sensation), 
Stri (females), Murchha (comatose), rakta pitta 
(bleeding diathesis), Visha (poisons) and are 

Ksheena (weak). In such kind of people taking 
of warm and hot foods will not be beneficial as 
all these conditions are predominated by Pitta 
Dosha.  

2. Ushna Anna Upayoga (Usage of hot food 
substances) – A person suffering from Vataja 
and Kaphaja disorders, one who has consumed 
sneha, Virikta (one who has taken the body 
purifying practices) and the person who doesn’t 
have kleda in one’s body should indulge in the 
consumption of hot food items. Hot food items 
will pacify and resolve the problems in above 
stated people and will be wholesome to them. 

3. Snigdha Anna Upayoga (Usage of unctuous 
food substances) – A Vatika Prakriti person, 
one who has excessive dryness in the body, a 
person who has indulged in excessive physical 
exercise or sexual practices should habitually 
consume unctuous food substances. 

4. Ruksha Anna Upayoga (Usage of un unctuous 
food substances) – Persons having excessive 
unctuousness in the body or excessive fatty 
tissue (obese), persons suffering from various 
Pramehas (urinary disorders) and having Kapha 
predominant body should indulge in the 
consumption of un unctuous food items. 

5. Drava Anna Upayoga (Usage of 
predominantly liquid food substances) – 
People afflicted with thirst, having dry- un 
unctuous body and weak people should use 
liquid food articles predominantly. 

6. Shushka Anna Upayoga (Usage of dry food 
substances) – people having excessive Kleda in 
the body, Vrani (wounded person) and those 
suffering from various types of Pramehas should 
use dry food substances regularly.  

7. Eka Kala Anna Upayoga (Usage of food 
substances only once) – Food should be taken 
only once by those who are themselves weak or 
have a weak agni (digestive strength) for such 
kind of habit will increase their strength. 

8. Dwi kala Anna Upayoga (Usage of food 
substances twice) – proper Agni status requires 
the consumption of food twice for its 
maintenance. 

9. Aushadha Yukta Anna Upayoga (Usage of 
food substances with medicine) – People who 
don’t like to take medicines should be given 
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medicine mixed in the food so that he may be 
able to take the consume the medicine which is a 
necessity for the person. 

10. Matra Heena Anna Upayoga (Usage of food 
substances in reduced amount) – persons 
having reduced strength of agni or the digestive 
power should take food in decreased amount so 
that it may get digested properly. 

11. Dosha prashamana Anna Upayoga (Usage of 
food substances which ameliorate the 
doshas)– Food according to the Ritu (season) is 
considered as the Dosha Prashamana Ahara. 

12. Vrityartha Anna Upayoga (Usage of food 
substances for nourishing the body) – Food 
taken to maintain and nourish the body is 
considered under this heading. 

Discussion 
 All these twelve considerations described by 
Sushruta are the specifications of special dietetic 
emphasis which should be followed by special group 
of people. They are in no way contraindication to the 
Charakokta principles. They are just stating the clear 
indication of the food type which is to be taken by a 
particular group of people in context to their digestion 
capacity and for bringing wholesomeness to the health 
of the individual.  
 If we interpret these aspects, in terms of 
researches conducted now, we see that no attention has 
been given to the ease and time of digestion. Their 
main role of focus is on the glycaemic index of foods. 
Some of the studies quote that the method of 
processing of the food may bring the possibility of 
improving food properties3. That study has also quoted 
that the metabolic responses to starch in cereal and 
legume products are greatly affected by food structure. 
This concept supported by their studies is much similar 
to our understanding of the Samskara or the processing 
of food.  
 Similarly the modern science also accepts that 
the composition of all the foods varies in terms of their 
carbohydrate, protein, fat, vitamin, mineral and water 
content and so their pace of digestion in the body will 
vary. 
 Further, it is also similarly true that our method 
of cooking the food also modifies their properties. 
Practically, we all have seen that there is difference in 
the digestion time of the same materials which are 
cooked on gas by the conventional cooking method 
and microwave food processed in little  amount  of  oil;  

which also proves our concept of Sanskara. 
 Further our Acharyas were also very scientific in 
explaining the rules of consuming food4 in which they 
have described that one should consume freshly 
prepared, hot, unctuous food which is good in potency, 
having no harmful combination, in a place which is 
suited to him, with all the required materials as glass, 
plate, spoon etc, sitting properly, in a way which is 
neither too fast nor too slow, without talking, laughing 
or focusing elsewhere, concentrating only on the food 
taken when the prior taken food has been digested.  
Conclusion 
 The principles stated above are the ones which 
are followed even today in the rules for eating the food 
properly and are all scientific. All these ensure that the 
food taken is properly chewed and digested; it doesn’t 
get in the respiratory tract and gives fulfillment to the 
individual. Importance of chewing the food has been 
well accepted even by the modern scientists in helping 
in the digestion process. Due consideration has also 
been given to the pace of eating the food – if a person 
eats too fast, the satiety centre will saturate later, hence 
overeating will occur; while at the other end if the 
person eats too slowly his satiety centre will saturate 
early, thus providing under nutrition. Similarly the role 
of psychological factors especially stress in hampering 
the digestion process is a well documented fact by the 
modern scientists. So we can very well appreciate the 
efficacy of “Tanmana Bhunjeeta, Atmaanam 
abhisameekshya Samyak” meaning one should eat 
focusing on the food only while at the same time 
assessing the self. This will aid digestion and prevent 
over and under eating and nutrition. So we can see that 
the principles of Ayurveda were very scientific. Some 
of them have been proved by science and some by our 
daily experiences. Only some of the aspects are 
awaiting acceptance by the modern world in scientific 
terms. 
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Ayurveda signifies the science of longevity. It also 
deals the methods by which longevity can be 
prolonged and its nature can be understood. While 
considering the significance of increasing longevity, 
this science targets all the factors affecting the ageing 
process. According to Charak the average longevity of 
human is 100 years. In order to maintain the complete 
longevity Ayurveda has prescribed a specific life style 
regimen, which primarily includes balanced diet and 
observation of health conduct. While defining the 
normal psychosomatic health, Sushruta has mentioned 
that, apart from normalcy of structure and function of 
the body, one must have the clarity of his Indriyas 
(senses), Mana (mind) and Atma (soul). Main 
purpose of Ayurveda is not to attain full longevity, but 
to lead happy and healthy life. In classical literature of 
Ayurveda life span is divided into three parts – 

1. Balyawastha (Childhood) 
2. Madhyamawastha (Middle age) 
3. Vridhawastha (old age) 
 In Sushruta samhita several physical and mental 
symptoms have been described as a consequence of 
ageing process. It includes Dhatu kshaya 
(degeneration of tissues), Indriya kshaya 
(deterioration of sense organs), Bala – kshaya (loss of 
physical strength and body immunity), Virya kshaya 
(decreased sexual power), Utsaha kshaya (loss of 
motivation), Vali (wrinkles), Palitya (graying of hair), 
Khalitya (baldness), Kasa and Shwasa (cold, cough 
and asthma) and Klistha (inability to perform mental 
and physical work). Sushruta has further mentioned 
that ageing is responsible for deterioration of dhatus 
resulting in emaciation. He has mentioned the word 
Jara-sosha which represents a cluster of physical and 
mental inabilities like Krisha (emaciation), Manda 
buddhi (subnormal mental health), Manda virya 
(reduced sexual power), Manda bala (reduced 
strength), Manda indriya (reduced ability of senses) 
Kampana (tremors), Aruchi (dislike), Hata svara 
(weak speech) etc. 
 In Ayurveda 100 years has been considered  as  a  

 

 

person’s full length of life. In ancient Indian literature 
a detailed description is available for longevity 
(Yajurveda, 36:24). In Atharvaveda, (4:12) ageing is a 
natural process like hunger, sleep and death. 
According to Sushruta the ageing process is 
progressive and its gross effect can be observed at the 
age of 70 years1. The decline in physical strength, 
digestion and metabolism, graying of hair and 
baldness, dyspnoea, tremors, decline in cognitive 
function and learning abilities occurs due to ageing 
process1,2 .  

Types of ageing 

1. Natural ageing: The major manifestations are 
reflected after the age of 60 years in spite of 
following prescribed specific regimen (ahar 
vihar) for maintenance of positive health. 
Though the deterioration is gradual and 
progressive but in order to further slow down the 
phenomenon of ageing process, Rasayana 
therapy is advocated. 

2. Premature ageing: This manifests before the 
age of 60 years due to various etiological 
factors, the ageing process is rapid. The 
premature ageing can be prevented by adopting 
specific regimen of life including Rasayana 
therapy. Premature ageing can be prevented by 
the effective control of disease by launching 
preventive and curative measures. The 
therapeutic modalities include pharmacological 
and non pharmacological measures. 

 Rasayana: Rasayana therapy is one of the eight 
major clinical disciplines of Ayurveda.  The object of 
this branch of knowledge is to remove the diseases and 
prevent ageing process. A number of Rasayana drugs 
have been prescribed which have the property of 
keeping the balance of the bodily dhatus. From the 
therapeutic point of view Rasayana may be of two 
types: Kamya Rasayana and Naimittika Rasayana.  
Kamya Rasayana has been advocated for normal 
healthy person’s who  desires  further  improvement  in  
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their health and vitality. Naimittika Rasayana is not a 
specific treatment for illness in real sense, but it is a 
specific restorative agent capable of bringing relief 
from an illness by way of its action.  Charaka 
emphasizes the Achara Rasayana, and Sushruta 
elaborates Ajasrika rasayana, that is, the effort to 
obtain health. Rasayana effect can be obtained by a 
routine use of milk, ghee and other elements in the 
diet. Medhya Rasayana is supposed to have 
predominant beneficial  effect on the mental functions. 
Charaka, Sushruta and Vagbhatta have given a 
comprehensive account of application of this therapy 
in the maintenance of psychic health. 

Antiageing action of Bacopa monnieri Linn. 

 Brahmi (Bacopa monnieri Linn.) belongs to 
family scrophulariaceae, which prevents early ageing, 
improves the memory and intelligence, prolong life, 
nourish body and general health. Brahmi is one of the 
most popular medhya drugs (noo-tropic agent) of 
Indian medicine. In Hindi it is called as “Jalaneem”, 
and in English “Indian Pennywort”. It contains two 
alkaloids Bramhine (0.01-0.02%) and Herpestine. 
Harasaponin is also found in it 3.  

Pharmacological properties 

Guna: Laghu         Rasa: Tikta 

Vipaka: Katu         Virya: Ushna 

Prabhava: Medhya 

 The whole plant of this herb is advocated as a 
nervine and mental tonic and for the treatment of 
different mental and nervous disorders.  Brahmi has 
been observed, influencing learning and memory 
process in different experimental evaluation. In case of 
depression, mental disability powder of its leaves are 
useful. Brahmi Ghrta is used in case of epilepsy and 
hysteria diseases4. 

 Bacopa monnieri has shown a number of 
cognitive enhancing effects. It improves memory and 
learning, and has anti-anxiety effects. Dubey et al 
(1984) have shown that Brahmi have anabolic as well 
as tranquillising property which has major role in the 
improvement of mental health status. Charaka has 
described the use of Brahmi in Prajasthapana 
Mahakashaya5. He has also used it in Andra 
Rasayana6, and Indrokta Rasayana7. Sushruta has 
explained the use of Brahmi in treating Asmari 
(stone)8. Recently, studies have reported that in old age  

 

dementia and mental deficiencies cases, the drug 
Brahmi has revealed its scope as safer medicinal agent 
arresting further memory loss along with improving 
the overall mental performance. Further, Brahmi has 
shown a significant improvement in general mental 
ability and behavioural pattern including cognitive 
function have shown Brahmi has potentiality to 
regulate altered level of brain biogenic amines and 
improve learning abilities. Cholinergic 
neurotransmitter declines with advancing age. 
Increased acetylcholine synthesis is seen after Bacopa 
monnieri supplementation which has improved 
memory and learning skills, elevated mood, prevent 
memory loss in elderly people. In a recent study,      
the drug Brahmi has increased whole brain 
acetylcholine, epinephrine, nor epinephrine, GABA, 
glutamate and histamine level among the rats. So 
Brahmi   seems to be a good drug in controlling the 
premature ageing  and improving the memory and 
general health. 
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Every organization, or social movement begins with a 
dream. The dream or vision is the force that creates the 
future. Scientific explorations to along with spirituality 
is suitable for everyone. Classical Indian thought of 
ancient knowledge defined spirituality and Science as- 

• Para Vidya which is knowledge of imperishable 
soul, self and spirit called spirituality. 

• Apara Vidya which is knowledge of perishable, 
transient and materials called science. 

 The word ‘spirit’ means ‘‘animating or vital 
principle in man and animals. It comes from Latin 
word ‘spiritus’ which means, soul, courage, vigour and 
breath. According to the Vedantic world view, a 
human person is said to poses a body, mind, 
intelligence, false ego and spirition.  

 Thus, the presence of this spirition or soul or 
atman is responsible for our spiritual nature just as W. 
French Anderson said, we do have religious, a spiritual 
aspect in our being. Over the years, spirituality has 
been defined in numerous ways. It has often been 
confused with religion. Religion is remedy to the 
particular unrest felt by man, even when he is fully 
equipped with all the best in life. Spirituality inspires a 
man to discover his hidden potential, makes him 
excited to translate his potential into capabilities which 
are further sharpened with specialized skills of 
performing his duties and responsibilities, but above 
all it provides a mind- set tuned to the objective of 
services with delight and with cheers. Indian tradition 
defined, Spirituality is the human desire for connection 
with a transcendent being or Ultimate Reality, and 
desire of integration of the self into a meaningful 
whole, a holistic mode of spirituality covers both 
physical and biological worlds and establishes relation 
with sociological, Environment and Psychological 
domains of society. 

 How science is contributing in social change and 
spirituality contributing. If science is giving strong 
base for the pillar of Technology then spirituality can 
be used to get the support on the top of  the  pillar.  If  

 

one sees religion used by Hitler in massacre, then one 
should also see the technology used by Hitler in 
massacre. At present, technological developments 
have become a big silent killer which is more 
dangerous than Hitler.  

Understanding of Social Change 

 Social change refers to an alteration in the social 
order of a society. It may include changes 
in nature, social institutions, social behaviors, or social 
relations. Social change may refer to the notion 
of social progress or sociocultural evolution, the 
philosophical idea that society moves forward 
by dialectical or evolutionary means. It may refer to a 
paradigmatic change in the socio-economic structure, 
for instance a shift away from feudalism 
towards capitalism. Accordingly it may also refer 
to social revolution, such as the Socialist revolution 
presented in Marxism, or to other social movements, 
such as Women's suffrage or the Civil rights 
movement. Social change may be driven by cultural, 
religious and economic as scientific or technological 
forces. 

 The broad definition given above comprises both 
what is commonly identified as social change, which 
refers mainly to actual behavior, and cultural change, 
which refers mainly to culturally meaningful symbols 
produced by human beings. The emphasis in this 
discussion will be on the interplay among the complex 
normative patterns of behavior that we call institutions, 
since it is that provide much of the rationale for social 
control and human activities in general.  

The Importance of Social change in human life 

 Social change is such a prevalent and often 
disturbing feature of contemporary life that both the 
specialist and the lay man may be tempted to suppose 
that it is peculiarly modern. Certainly the extent and 
rate of change in the modern world are greater than in 
most past periods but the static qualities of primitive 
cultures or archaic civilizations are easily                
and commonly overstated. Change, at some level and  
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degree. Is as characteristic of man’s life in organized 
system as is orderly persistence. Paradoxically, as the 
rate of social change has accelerated in the real world 
of experience, the scientific disciplines dealing with 
man’s actions and products have tended to emphasize 
orderly interdependence and static continuity. The 
genuine difficulties of dealing with social dynamics 
are in part responsible for this state of affairs. The 
relationship between small-scale and large-scale 
change and the relationship between short-term and 
long-term change exemplify the many analytical and 
factual complexities that are involved. This 
consideration make a formal definition of social 
change highly desirable, i.e.[Social change is the 
significant alteration of social structures that is, of 
patterns of social action and interaction. Including 
consequences and manifestations of such structures 
embodied in norms (code of conduct), values and 
cultural products and symbols.] 

Social change owing to scientific development 

 Science is the knowledge about the structure and 
behavior of the natural and physical world, based on 
the facts that one can prove through experiments. 
Science is inter-relationship between the universe and 
the human beings to understand the universe better 
way. Modern science has been regarded as both a 
model of democratic self-governance and an activity 
requiring and facilitating democratic practices in its 
supporting social context (Popper 1950, Bronowski 
1956). In this perspective, science is seen as embeded 
in and dependent on its supporting social context, but 
insulated in its practices from the influence of that 
context. As the reach of science and science-based 
technologies has extended further and further into the 
economy and daily life of industrialized societies, 
attention is paid to the governance of science. Science 
in the developing world differs from that in the 
developed world in three main ways: budgets are much 
smaller, research agendas are different because the 
socioeconomic and biophysical problems, there 
solutions are different, and there is a lower level of 
access meant and public understanding of scientific 
information and technology. The North-South 
knowledge gap is viewed by some, as the most 
pressing social and economical aspects of modern 
science. While there are number of North-South 
cooperative programs to support science in developing 
countries and improve technology transfer, much more 
should be done.  

 The current trend towards privatization in many 

countries is influencing the focus and practice of 
science. While in some instances the net result may be 
to increase research capacity and knowledge in 
selected areas, there is major concern that the trend 
may be undermining public-sector science, especially 
fundamental research and efforts to solve socially 
important problems of no interest to commercial 
enterprises. For example Patent, the protection of 
private intellectual property, makes the job of public 
research more difficult. There is also concern over the 
social implications of private ownership and control of 
technology, on broad public scientific literacy, and on 
options for public choice. In the past, our scientific 
methods and institutions have tended to emphasize the 
study of individual natural processes rather than 
systems analysis more than synthesis, and 
understanding nature more than predicting its 
behavior. While these approaches and perspectives 
have built up a considerable base of knowledge and 
led to a vast portfolio of useful technologies, 
especially in the 20th century. Many problems 
ofmankind can be solved only if we approach science 
more holistically. Greater effort is needed 
to understand integrated natural systems on multiple 
time and space scales. A major challenge for global 
science is to find institutional arrangements conducive 
to success. The proliferation of international networks 
and programs, the so-called "acronym jungle", reflects 
a rather ad hoc approach, necessitated in part by the 
narrowness of purposes of established scientific 
institutions and the lack of strategic, integrated support 
by national governments in areas like global change. 
What is needed the formation of  true international 
partnerships that allow scientists in different 
disciplines and countries to fully support each other’s 
aims and share resources and management duties to 
mutual advantage. Advances in science and 
technologies, such as global communication, satellite 
images of Earth, together with the popular fascination 
with dinosaurs etc., have irrevocably expanded the 
space and time scales with which people at many 
levels of society now view their world. Science is 
largely responsible for a growing public awareness 
that people share the planet with all other living 
creatures, that the environment which supports all life 
is subject to change, and that human activities are 
presently changing this environment and threaten to 
change it seriously. In the past two centuries, science 
has been used mainly as a tool for economic expansion 
and military power for the wealthier segments of the 
human race. It is now clear that the current 
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consumption of natural resources and increasing 
stresses on the regional and local environment cannot 
continue indefinitely without breakdown of the natural 
support systems that make present civilizations 
possible. Science, which helped to bring about this 
situation, now has an over-riding responsibility to help 
societies by making a transition from an obsession 
with growth to achievement of a dynamically stable 
and sustainable ecological and economic system. In 
this transition, an alliance between modern technical 
science and the holistic wisdom from indigenous 
societies and philosophers from all cultures can be 
very important. In the coming century, the rate of 
change of natural and human conditions and issues can 
be expected to continue to accelerate. Scientists have 
an increasing obligation to become involved with 
policy-makers and the public in finding and 
implementing solutions or means of adaptation to 
issues that are both local and world-wide, such as 
reconciling the present competitive profit motive with 
the common good; providing for contributions from 
and benefits to marginalized section of society and 
minority cultures; justifying current expenditures to 
prevent costs or damages to future generations; 
rewarding collective rather than individual efforts. The 
role of science in society and governance has never 
been more important.Science on the other hand has not 
only provided us with knowledge and deeper 
understanding of the world, but also enabled us to 
apply that knowledge and understanding for 
eliminating poverty and hunger, and  the betterment of 
the human condition.The methods of science have 
allowed humanity to construct a coherent 
understanding of the laws and processes governing 
physical reality to a certain degree, the workings of 
society itself. 

Impact of Spirituality on Individual and society 

 ‘‘Listen to this spirituality wisdom which is of 
immense help for the attainment of the knowledge of 
soul. One should control his sense organs as well as 
fickle mind and keep him-self established in his own 
self after knowing the real nature of the soul and 
attaining the height of spiritual wisdom. Thus, with his 
know edge undisturbed in all situations, he will be able 
to examine all aspects. (Of the science of 
medicine).Even if some of the sense facilities are not 
working properly a wise person will be able to 
understand things by virtue of his spiritual wisdom. 
This shows that it is only the soul which is responsible 
for types of consciousness.’’ Ch.Sh.3/20 

 ‘‘One who resorts to wholesome diet and 
regimens, who enters into action after proper 
observation, who is unattached to the pleasure drawn 
from the satisfaction of sensory objects, who is given 
to charity, impartiality, truthfulness and forgiveness 
and who is at service of learned people, seldom gets 
affected with disease. Disease don’t affect an 
individual who is endowed with excellence of 
thoughts, speech and acts which are ultimately blissful, 
independent thinking, clean understanding, knowledge, 
observance of spirituality prescriptions and love       
for meditation. All these factors influence the  
physical, mental, social and spiritual health of an 
individual and all kinds of individuals health affects 
the social health directly and indirectly both. Ch. Sh. 
2/46-47. 

 After the Second World War spirituality and 
religion became disconnected. A new discourse 
developed, in which (humanistic) psychology, 
mystical and esoteric traditions and eastern religions 
are being blended, to reach the true self by self-
disclosure, free expression and meditation. The 
distinction between the spiritual and the religious 
became more common in the popular mind during the 
late 20th century with the rise of secularism and New 
Age. However, if we were to analyse the spiritual 
experience and its behavioral manifestations among 
individuals, it becomes evident that there are some 
commonalities in the essence of spirituality that affect 
outward behavior. With this said, in what follows, I 
state why I believe it is important to examine the role 
of spirituality in social change. First, as hooks (2000) 
contend, “spiritual life is…about commitment to a way 
of thinking and behaving that honors principles of 
inter-being and interconnectedness” (p.77). The life 
stories of Gandhi, Martin Luther King Jr., W.E.B. Du 
Bois, Rosa Parks, Swami Vivekanand, Mother Teresa, 
and many other peace activists are examples of how 
the inner cultivation of personal spirituality can change 
the society. For example, Gandhi led India to 
independence as a spiritual tenant of non-violence 
(ahinsa) and through truth’s insistent call (satyagraha) 
(Dorn, 2002). Martin Luther King, Jr. led the non-
violence movement with the spirit of agape 
(Radhakrishnan, 2002). And Du Bois committed his 
life to peace and the emancipation of African-
Americans women, the poor and the people of the 
Third World because he felt a “sacred obligation” 
towards humanity (Hopkins, 1996). In addition to 
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these world figures, many grassroots leaders also 
endorse the importance of spirituality in their 
activities. Studying the lives of female adult educators 
for social change. Tisdell (2002) found that the 
spiritual commitments of her study’s participants 
required that they actively work for social change. 
Lerner (2000) concluded that some activists required 
balance between outer work (i.e. working for 
benefiting society) and inner work (i.e. practice of 
meditation and the experience of mystery). And Daloz 
et al. (1996) reported that more than 80% of their 
sample of community activists indicated that 
spirituality. “Played an important role in the formation 
of commitment” to their activism (p. 141). Spirituality 
also includes an “active life force” or “high levels of 
positive life energy” that affects the state of human 
physiology (Harung, 1999; Owen, 2000). According to 
Harung (1999), shifting to higher stages of 
psychological development (i.e. becoming more 
spiritual) involves improvements in the way one’s 
neurophysiological machinery functions. In the words, 
higher states of consciousness refine our nervous 
system. He further states that “only in this way can our 
full potential develop, and only with fully developed 
potential can one enjoy sustainable peak performance 
and happiness” (p.62). Stacks (2000) also contends 
that this positive life energy increases one’s own 
creativity and gives rise to one’s compassion toward 
others. In this way, positive life energy enhances one’s 
well-being and becomes a source of action for others, 
further fostering for social change. To work for social 
change – a battle against the immoral and unethical 
forces – a higher self is required. Overall, the 
argument that for social change requires the inner 
cultivation of spiritual elements is best indicated by the 
famous passage of the constitution of the UNESCO: 
“Since Wars begin in the minds of men, it is in the 
minds of men that the defense of peace must be 
constructed.” And, as I noted above, “human 
revolution” (i.e. inner change) is a key for the outer 
change. Thus, what we need is in future as possible 
who have developed a deeper sense of spirituality 
through achieving this higher consciousness and 
interconnectedness to our global society. The 
enterprise of building human capacity, of fostering 
constructive personal, community and institutional 
change, is increasingly being recognized as the 
fundamental purpose of development. Placing the 
generation and application of knowledge at the center 

of development planning and activity make it possible 
to study the practical implications of religious values, 
particularly the role that such values have in 
generating a unified approach toward social change at 
the grassroots level. Spirituality, in fact, connects the 
perishable man to the eternal being within him and 
inspires him to work for and work with divinity all the 
time at the work place, in the household and in the 
society. Such a man achieves the heights of glory and 
performs at the best of his ability all the time. We need 
an army of such people to achieve the goal of a law- 
abiding society, well-tuned to the objective of attaining 
human excellence at work as well as in all aspects of 
human endeavor.  The practice of Swadharma prepares 
a man to the path of spirituality in action and thus the 
actions performed by such a person have a strong 
element of service and for the protection of the larger 
collective good of the society. 

Conclusions 

 A careful study of scientific and spiritual 
methodologies indicates an indispensable role in social 
change. The continued role of Spirituality and Science 
truly indicates the basic feature of the reality to be 
incomprehensible to the human intellect. Conclusions 
about both the rate and the direction of social change 
are much affected by the choice of time intervals of 
observation, including the span between the initial and 
terminal observations. Constant surveillance of 
ongoing process is rare outside the laboratory and 
nearly impossible for long-range changes. In science, 
human errors are detected quickly because conclusions 
are put to test by other people. This way science tries 
to eliminate the subjectivity of a particular observer. 
When we come to the religious quest we are looking at 
ourselves and the observer is the observed. Therefore, 
the interaction between the observer and the observed 
is enormous and it becomes much more difficult to be 
objective. One can illustrate this by an example. If we 
try to observe how we go to sleep, our awareness 
decreases because in sleep we are not aware. So the 
mind cannot watch itself going to sleep. Science and 
Spirituality are the two dominant forces involving 
deep intellectual, philosophical and psychological 
approaches for the well-being of mankind. However, 
modern education with an over emphasized 
importance and advocacy towards the cultivation of 
science and technology without a spiritual dimension 
has caused an imbalance in the self, the society, the 



148  PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

 

nation and the world. Hence, there appears a need to 
increase the awareness towards the synthesis of 
science and spirituality to broaden intellectual 
perspectives, and thereby harmonize the society. 
Today, India has the highest income disparities in the 
world, while social inequalities like caste and gender 
prejudice are among the highest standards, they must 
be model of behaviour they expect of others. To 
effectively model the way, you must first be clear 
about your own guiding principles; you must clarify 
values by finding your voice. The scientific quest and 
the spiritual quest have been the two great quests of 
humanity but somehow a feeling has developed that 
science is antagonistic to spirituality. We should 
examine whether this is really so or it is because we 
give to science and spirituality rather narrow 
meanings. It will be worthy to mention that our 
traditional way of life along with science and 
technology can help a lot to the present day society to 
maintain a balance between science and spirituality 
because both are complementary to each other and 
can’t be separated   in true sense.  
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SEPTIC ABORTION IN UN-MARRIED GIRLS :  
HOW IT CAN BE PREVENTED 

 
 

DR. (MAJOR) ANJALI RANI* 
 
 

In India abortions are legalized but still septic 
abortions are important cause of maternal mortality 
and morbidity. They are even more troublesome before 
marriage. 

 In India it is social stigma to become pregnant 
before marriage. These days because of media 
awareness has increased about contraception but still 
because of illiteracy and also in rural area young girls 
still don’t have any idea about prevention about 
pregnancy. In India sex education is very much 
lacking. Even mothers feel shy to tell their daughters 
about contraception. Whenever a girl becomes 
pregnant then initially she does not tell because of fear. 
She does not have idea where to go and then she take 
the help of untrained Dais and got so many 
complications. This mainly happens in uneducated 
girls and girls from rural area. These dais sometime 
put acid inside uterus and whole of uterus become 
gangrenous. In these type of cases hysterectomy has to 
be done. Now she is unable to become a mother. Some 
use sticks with poisonous material and can perforate 
uterus and intestine. These patients sometime land up 
in colostomy (in lay man language hole is made in the 
abdomen for passage of stool). That is so much 
embarrassing at this young age. Some patient even 
loose their life because of septic abortion and its 
complications. 

MTP Act in India 

 Abortion is legalized in India according to MTP 
Act of 1971. This act has been enforced in the year 
April 1972 and revised in 1975. Following are the 
indication of abortions 

1. To save the life of mother 
2. Fetus is having serious congenital abnormalities 
3. Social indication- Contraceptive failure, 

Pregnancy due to rape, mentally imbalanced 
women 

What is abortion? 

 Abortion is termination of pregnancy before    
the  period  of  viability  (20  weeks).  Uptill  12  weeks  

pregnancy they are called first trimester abortions. 
From 12 weeks to 20 weeks pregnancy they are called 
2nd trimester abortions. It can be spontaneous or it can 
be induced.  

 Induced abortions are of two types:  

1.  Medical: These days drugs are available for 
abortion. MTP KIT (MIFEPRISTONE + 
MESOPROSTOL) 

2.  Surgical : dialatation and curettage. 

Who can do it? 

 Registered medical practitioner is qualified to 
perform an MTP provided: 

1. One has assisted in at least 25 MTP in 
authorised centre and having a certificate. 

2. 6 month house surgeon training in obstetrics and 
gynaecology 

3. One has got diploma or degree in obstetrics and 
gynaecology 

Place where abortion can done  

 In hospitals, established or maintained by 
Government or places approved by government. 

Complications of abortions 

1. Incomplete abortion 
2. Continuation of pregnancy 
3. Septic abortion 
4. Bowel injury 
5. Bladder injury 
6. Excessive bleeding 
7. DEATH 

Counseling of parents 

 Parents can play an important role in prevention 
of these abortions. Basically parents should deal this 
problem with patience. If this thing happen with there 
girl they should not scold her. They should be friendly 
with there child and ask the problem in detail. They 
should give their children sex education. They should 
also tell about the precautions they should take if they 
indulge in any such activity. They should also  educate  

 *Assistant Professor, Department of Obstetrics and Gynaecology, IMS, BHU. 
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LIFE CELL: “THE STEM CELL” -YOUR CHILD’S BIRTHRIGHT… 
 

DR. KALPANA SINGH* 
 

The innovative concept of stem cells which is creating 
a revolution in medicine brings your child the 
opportunity to secure their life against future ailments 
and provide a healthy future. Stem cells provide the 
opportunity to treat many critical and serious ailments 
in the future so that your children can approach life 
with more confidence. 

What are stem cells?  

 Stem cells are the “master” cells of our body that 
act as building blocks to regenerate and turn into cells 
that form tissues ,organs and systems in the human 
body . Stem cells are undifferentiated “blank” cells 
that do not yet have a high specific function. 
Characteristically, stem cells have the unique ability to 
differentiate into a variety of cells to serve as a repair 
system for the body and can divide without limit to 
replenish other cells. 

What is stem cell therapy? 

 Stem cell therapy is a procedure by which 
damaged, diseased, or malfunctioning cells anywhere 
in the body are replaced by introducing healthy stem 
cells to that area of the body. With stem cell therapy 
clinicians are now able to facilitate a potential 
treatment for all kinds of degenerative diseases 
because of the stem cell’s regenerative abilities. 

Sources of stem cells 

 Stem cells can be derived from various sources 
such as the bone marrow, embryos obtained by in-vitro 
fertilization, amniotic fluid, umbilical cord and 
menstrual blood. The umbilical cord and menstrual 
blood are richest sources of stem cells and they have 
the potential to treat many ailments through the 
process, 

Benefits of stem cells  

 Stem cells, due to their huge potential and ability 
to  generate  cells  and  tissues  can  constitute different  

 

organs. Stem  cells  are a renewable  source of 
replacement  cells and tissues  and have the potential 
to treat  diseases such as thalassemia, leukemia, blood  
disorders, parkinson’s and alzheimer’s, spinal cord 
injury, stroke, burns, heart disease, diabetes, 
osteoarthritis and rheumatoid  arthritis  and many other 
ailments  in the future. 

Stem cell banking  

The umbilical cord blood and cord tissue can be easily 
collected, processed and preserved through the 
innovative concept of stem cell banking. 

 a) collection-   cord blood is collected from the 
umbilical cord immediately after the baby’s birth and 
is drawn into the blood collection bag that comes in 
the kit. The mother’s blood will also be collected 
during this time to be tested for certain infectious 
diseases as required by regulations. Baby’s cord blood, 
mother’s blood and umbilical cord, a specified length 
of 10-25 cms. Are collected within 10 mins. after the 
baby is born. 

 b) Processing-  samples using  utmost care 
adhering to  international  quality standards prescribed 
by the AABB (American association  of blood banks) 
and cap(college of American pathologists) processed. 
The stem cells from cord blood are harvested using a 
red cell depletion method aided by a chemical called   
“hespan” which helps to remove most of the red blood 
cells. The cord tissue is washed, minced, put into 
tissue culture for extracting a pure mesenchymal stem 
cell population. A cryoprotectant (dsmo) is added to 
the prior to freezing .freezing is accomplished using a 
“controlled-rate freezer”, which gradually freezes the 
cord blood over a period of approximately one hour. 

 c) Storage- lifecell uses special, 
compartmentalized cryo-bags to store your baby’s 
precious cord blood stem cells. The bag includes a 
20ml and 5 ml portion, and three segments  for  testing.  

 
*SSR, Department of Obstetrics and Gynaecology, IMS, BHU, Varanasi 
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The cord tissue stem cells are stored in 5ml cryo-vials, 
which has an integrated segment for testing. The stem 
cell bags and vials are overwrapped for added 
protection to avoid cross-contamination. Then the bags 
and vials are housed in protective cassettes and boxes 
and placed in liquid nitrogen storage vessels for 
cryogenic preservation at minus 196degree Celsius. A 
recent study at Indiana University demonstrated its 
viability after 15 years of cryogenic storage. 

d) Retrieval- the client can retrieve the sample by 
submitting a retrieval request. HLA typing is done for 
the recipient. The cells are then transported in special 
container called “dry skipper” for shipping the frozen 
sample to the stem cell transplant center. The dry 
shipper is filled with liquid nitrogen to maintain the 
temperature below 150degree celcius. 

  

 ‘Protect baby! Protect mom! ‘Which gives 
you the opportunity to secure your baby’s health 
and your’s too. This service is a combination of 
umbilical cord stem cell banking and menstrual 
blood stem cell banking. 
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SHILAJIT : AS A UNIQUE DRUG 
 
 

DR. RASHMI GUPTA*, DR. GOPAL DAS GUPTA** AND DR. LAKSHMAN SINGH*** 
 

Charaka & Sushruta mention that “There is hardly 
any curable disease which cannot be controlled or 
cured with the aid of Shilajit”. A lot of work has 
been done by Dr. Ghosal on the various properties of 
Shilajita mentioned on Ayurvedic text. Immunity 
enhancing property of Shilajita has been observed in 
my research work, so it can be used in case of immune 
compromised patient as like in case AIDS. As per the 
sentence of Charak & Sushruta it can be used to treat 
incurable diseases or chronic diseases. Shilajit is an 
exudation from rock during hot sunny days. Though it 
may be occurring in many parts of the world but India 
was the first to highlight its tremendous therapeutic 
value for many centuries (Caraka & Susruta). 
Ayurveda mentions it as wonderful medicine. The 
shilajit has been in extensive use in the preparations of 
a number of medicines.  

Mythological History 

 In purana period the author of Brhat Rasaraja 
Sunder mention about Shilajita, as coated in Purana, 
where the Shilajita is mentioned as mineral ore 
substance of Mandarachala Parvata. During the time of 
Samudra Manthana Mandarachala and Vasuki Naga 
were used for churning purpose by Gods and Danaus. 
Due to friction some minerals were produced in 
Mandarachala Parvata, among these shilajit was one. 
In Rasarnava the origin of Shilajit is mentioned in 
seventh patala. Here Lord Siva narrated about the 
process of origin of the drug as during summer season 
the mountain gets heated up and as a result these 
mountains releases the extract of the exudates of Dhatu 
called as Shilajit. In Rasa Ratna Samucchaya, 
Basavarajeeyam, Rasa Paddhati etc. There is 
description regarding the origin of Shilajit, which are 
almost similar to each other with minor difference. 
Regarding the origin and description of Shilajit the 
authors, which followed the concept of Charaka were 
Chakradutta, Rasendra Chintamani, Rasajalanidhi etc. 
The texts which followed Susruta concept were 
Sarangadhara, Bhava Prakasa, Rasamrta etc. Ayurveda 
Prakasa, Rasendra Purana, Yoga Ratnakara etc. 
followed  the  idea  of  Rasarnava.  According to above  

 

 

reference, at the time of Samudra Manthana by the 
Gods and Danaus, due to friction, heat was generated 
and as a result great amount of seat was formed. The 
sweat mixed with the nectar though to be divine by the 
gods. That divine drug was distributed in little 
quantities of the mountains, the same thing melted due 
to the sunrays and became Lac or Jatu like and hence 
the Shilajit got the name. All the Ayurveda lexicons 
believed the later part of formation of Shilajit the 
origin from the mountain due to the intense sun heat.  

Sanskrit   : Shilajit 
English Name   : Mineral Pitch 
Hindi    : Shilajit 

Synonyms 
 Adreyam, Atithi, Chakram, Adrija, Girih, 
Saileyam, Adreyam, Girija, Shaila, Asmajam, Gaireya 
Silodbhava, Asmotham, Sila, Dhatu, Silabhyam, 
Dhatujam, Jatu, Shilajatu, Jatvasmaka, Shilaniryasa, 
Adrijatu, Shilasveda, Asmajatu, Shilamahe, Asmaja-
tukam, Shilavyadhi, Girijatu, Shiladhatu, Shailadhatu, 
Shailottha, Dhatuja, Usnaja.  
Availability 
 Shilajit is a product exuding out of rocks in the 
Himalayan area in summer months due to the heat of 
strong sun. Basically origin of Shilajit is described in 
Charaka Chikitsa Sthana. It is mentioned that when the 
mountain rocks, which are abundant in metallic 
elements like gold, silver, copper and iron are heated 
up then the Lac like exudates, which is soft like clay 
oozes out. In Susruta the reference of origin is found 
similar to that of Charaka but specifying the season as 
Jyestha and Asadha. Shilajatu is seen oozing out of the 
lime stones in the mountains near Sarayu and 
Ramaganga in Kumayan district of Uttar Pradesh. It is 
said to be available also at Gangotri and Yamunotri. 
Varieties 
 Different types of Shilajit are mentioned in 
various contexts as for as number concerned, but the 
basic concept remains same i.e. variety depends upon 
the  rock  from  where  it  exudes.  Most  of  the authors  

 

 
* PhD. Scholar, Department of Shalya, Faculty of Ayurveda, IMS, BHU, Varanasi
** PhD., Department of Kayachikitsa, Faculty of Ayurveda, IMS, BHU, Varanasi 
*** Professor, Department of Shalya, Faculty of Ayurveda, IMS, BHU, Varanasi 



154  PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

 

believed that there are only four varieties of Shilajit 
following the concept of Charaka. 

1. Swarna (Gold), 2. Rajata (Silver), 3. Tamra 
(Copper), 4. Loha (Iron). 

 This classification is based not only on the 
colour and consistency of Shilajit but also on the 
element present in the mountain from which Shilajit 
emerges. According to Susruta, Shilajit is of six types. 

1. Swarna 2. Rajata 3. Tamra 4. Lauha 5. Naga 6. 
Vanga 

 The author of Astanga Hrdaya also followed 
Susruta’s classification. Rasa Ratna Samucchaya 
described 3 types of Shilajit not mentioning about 
lohaja variety.  

 (1) Gomutra Gandhi (2) Karpura Gandhi 

 Gomutra Gandhi is again subdivided into two as: 

 (i) Sasatva,  (ii) Nihsatva 

 In commentary of Rasendra Sara Sangraha, 
Shilajit was divided into two types: 

 (a) Girija,  (b) Usaraka 

 Girija is again divided into 6 types based on the 
presence of metal in it. 

 (1) Kancana  (2) Rajata (3) Tamra  (4) Lauha  
(5) Vanga  (6) Yasada 

 Usaraka is again divided into two types: 

 (1) Ksara or White coloured  (2) Red coloured 
like fire 

 Shilajit have been mentioned as of two types in 
Rasarnava. 

 The author of Anand Kanda considered Shilajit 
to be of two types as that of Rasa Ratna Samucchaya 
but in this text the Karpura Gandhi was divided in to 
Sasatva and Nihsatva. The author of Ayurveda 
Prakasa, Rasapaddhati mentioned two variety of 
Shilajit. 

 Shilajit is placed in the different groups 
according to various texts. Maharasa, Uparasa Dhatu 
Varga, Dhatvadi Varga, Dhatupadhatu Varga, 
Suvarnadi Varga, Candanadi Varga, Usakadi Gana. 

Sodhana 

 In Vidhyotani Tika the purification of Shilajit is 
stated. Vagbhatta followed the concept of Charaka, 
Susruta mentioned about the purification method with 

Salasaradi Gana drugs.  

 In Rasarnava the purification is stated, as drug 
should be boiled with ksara, amla varga, gomutra or 
with ghrta. In Rasendra Sara Sangraha and Rasa Ratna 
Samucchaya the purification method is similarly 
mentioned i.e. mixing the drug in cow milk, triphala 
decoction and expressed juice of Eclipta alba in an 
iron container successively for one day each with the 
above mentioned drug. Ayurveda Prakasa also 
followed the same procedure with little difference. 
Surya tapi method of purification has also been 
mentioned in Rasa Ratna Samucchaya and Ayurveda 
Prakasa. In Ayurveda Prakasa the purification of the 
Silajit is dealt in detail. Firstly for the external 
impurities, the drug has to be washed with plain water 
and to remove the internal impurities it should be 
triturated with the decoction of Neem, Guduci and 
Indrayava specially in the container made up of iron 
for 7 times with each drug. In Rasa Tarangini the 
author has described purification process of Shilajit in 
detail, which includes not only the condition in which 
it is purified but also the technique to extract Shilajit as 
per Suryatapi method, where the solvents used are hot 
water and Triphala decoction. The author of Rasendra 
Cudamani described about the purification process of 
Shilajit in one sloka. Swedana should be performed in 
swednayantra to that Shilajit which is already 
triturated with ksara, amla and guggulu for one hour. 
Basavarajiyam followed the concept of purification as 
above.  

Test 

 The tests mentioned in Ayurvedic texts are only 
of a crude type. Genuinely of any drug is justified by 
the testing it as per the specification. In Samhitas and 
Rasarnava there is no specific description about the 
test of Shilajit. Rasendra Sara Samgraha, Rasa 
Tarangini, Rasendra Cudamani, Basavarajiyam, Rasa 
Paddati etc. mentioned the testing technique which are 
following : 

1. Shilajit is put on fire it erects perpendicularly 
and burn without smoke. 

2. If pure Shilajit is put in water through the tip of 
a thin erect glass it will come down slowly after 
spreading like fire. 

3. The pure Shilajit should contain the smell of 
cow urine.  

Colour 

 All the texts believed that the colour of Swarna 
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Shilajit is red like Japapuspa. Rajata Silajit having pale 
colour or white (Pandu Varna). Tamra variety 
possessing blue colour and lohaja type is of black 
colour like Guggulu. 

Rasa 

 Majority of texts believe the rasa of Swarna 
Shilajit as Madhura and Tikta. Maximum authors 
considered Rajata Shilajit and Tamra Shilajit 
possessing Katu and Tikta rasa respectively. Majority 
of authors opinions that loha Shilajit possess Tikta and 
Lavana rasa whereas Astanga Hrdaya believe it to be 
katu rasa. Naga Shilajit possesses Tikta rasa. Vanga 
Shilajit is having katu rasa and Tikta rasa. 

Gunas of different varieties of Shilajit 

Swarna Shilajit – Sita Guna, Loha Shilajit – Sita Guna 

Rajata Shilajit – Sita Guna, Naga Shilajit – Usna 
Mandu Guna 

Tamra Shilajit – Usna Guna, Vanga Shilajit – Sandhra 
Guna 

 The Samanya guna of Shilajit is considered to be 
Sita by Rasa Paddhati & Ayurveda Prakasa, where as 
Charaka and Rasa Ratna Mala mentions it to be of 
Natiusna-Sita. 

Pharmaceutical Properties 

Organic Constituents: 

 Crude 
Shilajit 

(%) 

Purified 
Shilajit (%) 

Moisture  12.54 29.03 

Benzoic acid 6.82 8.58-320 mg 

Hippuric acid 5.53 6.13-240 mg 

Fatty acids 2.01 1.36-500 mg 

Resin and waxy 
matter 

3.28 2.44-100 mg 

Gums 15.59 17.32-680 
mg 

Albuminoids  19.61 16.12-640 
mg 

Vegetable matter, 
sand, etc. 

28.52 2.15 

Mineral Constituents 

 Crude 
Shilajit 

(%) 

Purified 
Shilajit (%) 

Moisture  12.54 29.03 

Loss on ignition 64.58 52.63 

Ash 22.88 18.34 

Silica (residue 
insoluble in HCl) 

4.60 2.69 

Iron (Fe2 O3) 0.51 0.64-240 mg

Alumina (Al2 O3) 2.26 2.61-100 mg

Lime (CaO) 6.83 4.82-200 mg

Magnesia (MgO) 1.29 1.20-48 mg 

Potash (K2 O) 4.60 3.81-150 mg

Sulphuric Acid (SO3) 0.64 0.97-4 mg 

Chloride acid (NaCl) 0.26 0.57-2 mg 

Phosphoric acid (P2 
O5) 

0.28 0.24-1 mg 

Nitrogen  3.64 3.36-120 mg
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Table: Composition of headspace volatiles of 
Shilajita from different natural habits: 

Compound Type/Identity Relative 
abundances 

Min. Max. 
Aliphatics    
n-Undecane  3 28 
n-Dodecane  6 25 
n-Tridecane 2 26 
1,1-Dimethoxyoctane + 7 
2,6-Dimethylnonane + 2 
4-Methyldecane + 4 
6-Methylheptanol + 9 
n-Heptanal + 2 
n-Octanal + 3 
n-Nonanal + 7 
n-Decanal + 5 
Ethylhexanoic acid 1 4 
Naphthenes   
Diethylcyclopentane  + 2 
Methylpropylcyclopentane + 5 
Diethylcyclohexane 1 2 
Methylpropylcyclohexane 1 12 
Aromatics/Phenolics   
m-Xylene 1 8 
2,4-Diethyl benzene + 1 
1,2-Dimethyl-4-ethylbenzene + 4 
1-Isopropyl-3-methylbenzene + 1 
1-Isopropyl-4-methylbenzene + 1 
1-Methyl-4-propylbenzene + 1 
Naphthalene + 6 
Trans-Decalin + 1 
m-Cresol + 2 
p-Cresol 1 14 
3-Ethylphenol 1 5 
4-Ethylphenol 0.5 2.5 
2,4-Bis(1,1-dimethylethyl) 
Phenol 

+ 1 

Heterocyclics   
Benzothiazole + 1.5 
2,4-Dimethylquinone 2 10 
Analysed by GC-MS, using markers (for details see 
Experimental section) 
Collected from seven different mountain ranges of the 
Eastern Hemisphere of the Globe  
Values are means of three replicates; area per cent 
normalized to equal a sum of 100% 
Min. minimum %, Max., maximum %, + ≤ 0.01%. 

Pharmacological Properties: Action  
 Locally antiseptic, anodyne, parasiticide and 
antiphlogistic. Internally alterative, tonic, slightly 
laxative, cholagogue, respiratory stimulant, 
disinfectant and expectorant, intestinal antiseptic, 
diuretic and lithontriptic. 
Uses 
 Charaka says “There is hardly any curable 
disease which cannot be controlled or cured with the 
aid of Shilajit”. It is used by Kavirajas and Hakims in a 
great variety of disease. It is specially employed in 
genito-urinary diseases and in diabetes; in gall stones, 
jaundice, enlarged spleen, fermentative dyspepsia, 
worms, digestive troubles, piles, adiposity, anasarca, 
renal stone, renal and bladder calculi, anuria etc., 
hysteria, neurasthenia, epilepsy and insanity, nervous 
diseases; amenorrhoea, dysmenrrhoea and 
menorrhagia; scrofula, tuberculosis, phthisis and 
leprosy; eczema, elephantiasis, anaemia, anorexia, 
biliary congestion, chronic bronchitis, asthma, fracture 
of bones etc., in diabetes in which it reduced the 
quantity of sugar and urine. But it increases the 
quantity of urea; therefore, it should never be given in 
uric acid calculus. It diminishes phospaturia and is 
useful in phosphatic concretions. It is also useful in 
ascites, ureamia, cholaemia and the like. It is valuable 
in cases of diabetic albuminuria, where both casts and 
albumin diminish; it is said to be a cure for diabetic 
amaurosis. “Under the influence of Shilajit, thirst, 
polyuria, burning sensation and exhaustion disappear 
quickly. It markedly helps the assimilation of sugar.33  
Virya 
 All the authors considered Swarna Shilajit, 
Rajata Shilajit and Lauah Shilajit to be of Sita Virya. 
But exception in the case of Brhat Rasa Raja Sundara, 
who considers Rajata Shilajit as Usna Virya. Tamra, 
Naga and Vanga variety of Shilajit is believed to have 
Sita Virya. Samanya Shilajit is considered as 
Natiussna-Sita by Charaka, AH, RRM, RT where as 
the Virya of Samanya Shilajit as Usna. 
Therapeutic uses explained by researches 
 It is powerful tonic and alternative useful in a 
variety of diseases. In sexual weakness it is generally 
administered with Asvagandha Dr. H.C. Sen concludes 
that Shilajit should be tried extensively in Obesity, 
Diabetes, Dyspepsia, Anasarca, Enlargements of liver 
and spleen, Bleeding piles, Asthma etc. Many 
Ayurvedic and modern literature are available 
regarding Shilajit. 
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Dose : According to different Ayurvedic Scholar-34 

Charak   - 12 gm, 25 gm, 50 gm 

Susruta   - 10 Tula (50kg) 

Vagabhata  - 5 kg 

Rasa Tarangani  - 2 Ratti 

Common Practice - 2 R-8R (250 mg-1gm) 

Action on Dosasha  

Swarna Shilajit : Vata Pitta Samaka 

Rajata Shilajit : Kapha Pitta Samaka (exception 
Kapha Vata Samaka, pitta 
samaka, pittavata samaka) 

Tamra Shilajit : Kapha Samaka 

Lauha Shilajit : Tridosghna 

Sadharana Shilajit : Kaphahara, Vatahara  
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THE CONCEPT OF SCIENCE AND SPIRITUALITY IN AYURVEDA  
W.S.R. TO ATMA (SOUL) 
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uklrks fo|rs Hkkoks ukHkkoks fo|rs lr%AA ¼Hkk0 xh02@16½ 

 “The unreal has no existence and  
   the real never ceases to be, 
 The reality of both has been  
   perceived by the seers of truth”1 

There are two things. One of them is to be created 
(produced), while the other is to be discovered. The 
thing, which neither existed nor will exist, is created; 
while the thing, which has been existent and will also 
exist, is discovered. From this point of view, the thing, 
which is unreal (untrue), is created; while the thing, 
which is real (true), is discovered.2   

 This universe is formed by both consciousness-
force and matter. The domain of learning and 
experimenting with matter constitutes material-based 
science are what we simply refer to as science in the 
modern times. The domain of realizing and 
understanding consciousness and the theory along with 
process of its enlightened evolution pertains to the 
deeper science of spirituality. The total, purpose, and 
fruitfulness of the word “science” are accomplished 
only in adept amalgamation of material-based science 
and spirituality.3 

 Both spirituality and science start their search 
for the same great truth from two different directions 
and as they gradually progress further and further, they 
come closer and closer to each other. Science 
establishes the composition of material word and its 
internal workings, which shows how the same can be 
utilized in a more and more effective manner. 
Spirituality the reveals mysteries of life and conscious 
world and eaches what is the best possible utilization 
of the great energies in the world towards creating 
peace, harmony and benefiting all living beings. To 
unravel the mysteries and learn proper utilization of 
the duality of consciousness and matter, we shall have 
to move ahead by parallel utilizing spirituality and 
science.4  

 

 

Theory of origin of life according to science- 

 (1) panspermia (2) Biogenesis- life comes from 
preexisting life (3) Chemical theory (4) RNA world 
hypothesis (5) Metabolism first theory                
(6) Autocatalysis5 

According to Ayurveda  

 The root cause of Srishti Utpatti (evolution of 
universe) is considered from Avyakta according to 
Charak and Prakriti (material entity) and Purusa 
(Conscious entity) according to Susrut and Samkhya 
Philosophy. In view of other scholars the causes of 
evolution of universe are considered as the following : 

 (1) Swabhava (nature) (2) Iswara (god) (3) Kala 
(time) (4) Yadrcha (incidental) (5) Niyati 
(invariability)      (6) Parinama (transformation)6 

Difference between Prakriti & Purusa 

Prakriti (Material entity) Purusa (Conscious entity) 
Eka (Single) Aneka (Numerous) 
Acetana (Inanimate) Cetana (Animate) 
Triguna (Sattva Rajas and Tamas) Aguna (Indenter mine) 
Bijadharmini (Fertility) Abijadharmi 
Prasava dharmini (Productive) Aprasavadharmi (Non productive) 
Madhyastha dharma Amadhyatha dharma (S.Sa.1/13)7 
 

 For evolution the contact between Prakriti and 
Purusa is essential. Purusa or soul is conscious, free 
from miseries, neutral, spectator, free from Sattva, 
Rajas and Tamas and passive. Prakriti is unconscious 
and active. When the both associate they reflect each 
other. With the reflection after contact with conscious 
purusa, nature (mahan or buddhi) thinks itself to be 
conscious, in the same way due to the association with 
active Prakriti, the Purusa thinks that it is the doer 
(karta) and enjoyer (bhokta). 

 The association of the two (Purusa and Prakriti) 
is as of a lame and a blind man, is for contemplation 
by the spirit of nature and for the release of the spirit. 
(S.K.21)8  
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Science related to the existence of Atma 

 Atma as a dravya : Dravya is the substratum of 
property and action and is the material cause of its 
effect. There are two type of Dravya i.e.                    
(a) Karandravya (causes) (b) Karyadravya (Effect). 
;=kfJrk% deZxq.kk-------rn~ nzO;e~A (C.Su.1/23)9,  
Karandravya are nine viz, Prthivi, Ap, Tejas, Vayu, 
Akasa, Atma (Soul) Manas, Kala and Dik. [kknhU;kRek-----
-nzO;laxzg  (C.Su.1/48)10   Atma  has  got   properties 
like  respiration  and  other  sentient  symbols   and  the 
knowledge is its action. So Atma is dravya and is 
different from other substances and is most important 
for life. The Manas (psyche), Manoartha (the objects 
of mind), Buddhi (intellect) and Atma (soul) constitute 
the Adhyatmika dravya and its gunas are regarded as 
Adhyatmika gunas. 

 Abode of Atma (Soul) : In fact Ayurveda has 
described two forms of Atma first parmatma, which 
eternal mean has no origin but second Jivatma of Rasi 
purusa has its origin through the actions performed by 
virtue of Moha (attachment), Iksa (desire) and 
Dvesh(hated) (C.Sa1/53)11. The Hrdaya  has been 
considered as seat of Atma (Soul).The Hrdaya (heart) 
is the seat of consciousness;   ân;a psrukLFkkueqäaA 

(S.Sa.4/36)12 What is the particular site of Atman 
(Soul) within Hrdaya? Describing the fact it has been 
stated that. The thumb-sized purusa (Atma/soul) is 
imminent in the hrdaya (Heart) of all persons. vxq"Bek=% 

iq#"kks·UrjkRek lnk tukuka ân;s lafufo"V%A  (Sveta. 
Upa.Ch. 3/13)13 Same as described in Garun Puran that 
is Body less Atma (soul) is like a fireless flame, 
having the dimensions of a thumb. By injury, physical 
and psychic dosas are aggravated which destroy body 
and mind and finally soul leaves the body. 
bfUnz;kFksZ"olaizkfIreZucqf)foi;Z;%A (S.Sa.6/36)14 According 
to Garun Puran the soul is pulled out with pain from 
the body and, once reduced to the size of a thumb, it is 
brought into Yuma’s presence.  

 According to modern researchers it is the 
weighty matters (soul). In 1907, Dr. Duncan 
MacDougall conducted a weird experiment which 
became famous as the ’21 grams’ experiment. By the 
help of six dying patients placed in specially designed 
beds and concluded that something, indeed, leaves the 
body at the moment of death. Dr Macdougall’s 
experiments showed that something weighs about 21 
grams. Dr Macdougall ensured that each especially 
designed bed was weighed so that any loss of fluids 
from urine or the bowels at the moment of death would 

still be weighed because the material would remain on 
the bed.15  

 The Soul purely believed by hindus and 
philosopher, Atma & Parmatma are weightless, Soul 
has no mass & it is not influenced by gravitational 
forces, so Weight of Soul is not possible at all. 
(Weight = Mass X Gravitational Force), Mass Value 
of Soul = 0, Gravitational Force = 0, so Weight of Soul 
has to be Zero. Science can deal with Mater only. It 
requires mass/volume. Otherwise science cannot 
accept Atma & Parmatma science has no definite 
answers about life/soul. If one lives according to 
science he is breathing. If he stops breathing he will 
die. Who is feeling? Brain? brain has no feeling at all. 
Soul is knowledge and love. We can feel, can see that 
as light, and cannot measure.16 

 Means of Knowledge to Atma: The soul is 
essentially devoid of all pathogenity. It is the cause of 
consciousness through the mind, senses and the 
specific qualities of basic elements (Sabda, Sparsa, 
Rupa , Rasa and Gandha). (Ch.Su.1/56)17. The soul can 
never be separated from the mind, and so, it is always 
endowed with consciousness. (Ch.Sa.3/18)18 Manas is 
the tool by which one can perceive Sukha(happiness) 
or Duhkha(miseries). Adhyatma is a state which 
results by a neutral phase of manas. In these state 
manas dosen’t becomes affected by Sukha or Duhkha 
(Brama Vaivert Puran 20/47).19  

The Charactristic of Atma according to Ayurveda 

 Atman (Soul) is known as the cause of cognition 
or knowledge. So many properties of the same have 
been described in Ayurveda. Consciousness or 
presence of Jivatma is acknowledged by these 
properties. The existence of Atman is experienced due 
to these sign.   According to Charaka Samhita the 
following are the Lakshana (properties) of the absolute 
Atma (soul). 

1)  Prana and Apana (Inspiration and expiration) 
2)  Nimeshadi movements like lid movements, 

locomotion etc. 
3)  Jeevanam (Life)  
4)  Manogati travelling of minds from one place to 

another place. 
5)  Indriyantra transfer of impulse from one sense 

organs to others. 
6)  Preranam initiates of impulse 
7)  Dhranam retention of impulse 
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8)  Swapne deshantara gamanam travelling of mind 
dream state. 

9)  Panchatwa dispersion in to five elements after 
death. 

Special qualities contributed by Atma 

10) Ichachha- Desire of wishing  
11)  Dewsha-Wishing of  
12)   Sukham- Means pleasure is agreeable perception  
13)  Dukham-is disagreeable 
14)  Pryatna-Action or effort 
15)  Chetna-is Consciousness  
16)  Dhariti-Refers to retentive power or self control 
17)  Buddhi-Refers to intelligence  
18)  Smriti- Refers to Memory  
19)  Ahankara- Refers to ego. 

 All these are the signs of living being. These 
signs are not present or traced in a dead body.  So they 
are considered to be the proof for the existence of the 
absolute Atma (soul).  When the Atma (soul) departs, 
the body becomes vacant and is deprived of 
consciousness; only the five Mahabhutas remain so a 
dead body is stated to have attained the state of five 
Maabhutas (Ch.Sa.1/70-74).20 Thus all the sign of life 
are seen when Atma attached with five mahabhutas.  

Character/features derived from Atma in the living 
being 

 The features of the individual, which are derived 
from the Atma are taking birth in such and such 
wombs, life span, self realization, mind, senses, to take 
things into and to excrete things out of the body, 
stimulation and sustenance of sense organs, 
characteristic shape, voice and complexion of the 
individual, desire for happiness and sorrow, liking and 
disliking, consciousness, courage, intellect, memory, 
egoism and efforts. All these characters of all 
individual are derived from the Atma (soul). 
(Ch.Sa.3/10)21 

Vedic axioms of Atma (soul) 

1. Reality consists of material energy and superior 
spiritual energy. 

2. Soul is an eternal quantum of in finite spiritual 
energy. 

3. Soul is neither created nor destroyed.  
4. Consciousness and freewill are its fundamental 

properties. 
5. It exists in definite form. 

6. Soul cannot be divided nor combined with 
another soul. 

7. Happiness, love, kindness, gratitude, anger, etc 
are different states of consciousness whose 
pattern forms its personality. 

8. Thinking, feeling, are experience while it is in 
this body, are also different state of 
consciousness of the soul experienced and 
expressed though body. 

9. Soul’s interaction with body is mediated though 
the subtle material elements of mind, 
intelligence and outside world. 

10. Soul identifies with a body in a similar way we 
identify and operate an animated object in the 
video game. 

11. Material body is an ‘intelligent’ I/O device or 
tool for the soul to interact with this world. 

12. There is another spiritual world where it can 
directly interact though spiritual body (soul 
itself) with the world without having material 
body. 

13. There exists a special soul, Super soul which is 
the basic, source of conscious and is the 
controller of everything else. It is qualitatively 
one with soul but quantitatively infinite. It exist 
simultaneously in three eternal aspects called 
Brahman (all pervading), Paramatma (localized) 
and Bhagavan (supreme personality).22 

Identifying presence of Atma : It is unlikely that 
instruments recognize presence of soul because it is a 
different category of reality. For example, in order to 
measure the magnetic field, we need apparatus which 
has magnetic properties. Similarly, in order to identify 
the presence of a soul whose fundamental property is 
consciousness, instruments which are made of matter 
alone and thus devoid of consciousness are not 
sufficient. Therefore, a soul can be identified only by 
another soul. Where- there is pain, there is soul; there 
is happiness, there is soul; there hatred, there is soul; 
there is jealousy, there is soul; there is love, there is 
soul. These are all properties of soul, not body.23   

The concept of Lokapurusa Samya and Atma 

 An individual is an epitome of the universe as all 
the material and spiritual phenomena of the universe 
are present in the individual and all those present in the 
individual are also contained in the universe. iq#"kks·;a 
yksd;fEer%A (Ch.Su.5/3)24. Realization of the fact that 
attachment leads to miseries and detachment to 
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happiness is that real knowledge. This knowledge can 
be achieved only by the virtue of the realization of the 
identity of the universe and man. This is the object of 
instructions relating to the identity of the universe and 
man. (Ch.Su.5/8)25 

 Each empirical soul or jivatma is trying to 
dissolve him which supreme soul. This condition is 
called Shanti (liberation), Vipapa (free from sinful 
acts), Viraja (free from attachments), Santa (serene), 
Para (absolute), Aksara (indestructible), Avyaya 
(immutable), Amrta (immortal), Brahman (god) and 
Nirvana (the state of existinction of all miseries). By 
this spiritual knowledge the stage of prasama (absolute 
tranquility or unlimited happiness) i.e. salvation is 
attained which is the only and ultimate goal of each 
jivatma. (Ch.Sa.5/23-29)26  

 According to Gita i.e. the person who wants to 
attain salvation, if he regards the world as true, he 
should practice Karmayoga (discipline of action); if he 
regards the self as true, he should practice Jnanayoga 
(discipline of knowledge) and if he regards God as 
true, he should practice Bhaktiyoga (discipline of 
devotion).27  

 Freedom of the action of the Atma : The soul is 
absolutely free to act as it pleases. It is also free to 
controls. It is also free to controls its mind and to get 
rid of the results of good or bad acts of its own. o’kh rr~ 
dq#rs deZ ;---------o’kh loZ fujL;frAA (Ch.Sa.1/78)28  

 Tools of gyana (knowledge)-1) Trayodasa 
Karana : The instruments of knowledge are Manas, 
Buddhi (intellect), Buddhindriya (shrotta, ghrana, 
chaksu, rasan, sparsan), Karmendriya (hasta, pada, 
guda, upastha, vagendriya). The association of these 
karana (tools or instruments) along with Karta (Atma) 
procedure Karma (action) Vedana (perceiviance), 
Buddhi (intellect), Gyana (knowledge). Atma alone 
does neither initiate action nor enjoys the fruit of 
action. Combination of all these factors is responsible 
for manifestation of everything and without their 
contact there is no manifestation. (Ch.Sa.1/56)29 

 2) karyakaranvad: According to karyakaranvad  
the origin of jivatma- three types of karan/hetu  
described i.e. (a) Samvayikaran- Akash, Vayu, Agni, 
Jal, Prathvi, Atma (b) Asamvayikaran- Combination 
of Panchmahabhut and Atma (c) Nimit Karan- Ritu, 
Kshetra, Ambu30  

 3) According to Indian philosophy there are 

the many tool is used:  

1. Upamana : Knowledge derived by analogy 
(something like something else) 

2. Arthapatti : Knowledge derived by in inference 
used to account for an apparent inconsistency. 

3. Abhava : absence (perceiving the object’s 
absence) 

4. Sambhava : inclusion (perceiving the object’s 
absence) 

5. Arthya : Tradition. 
6. Pratyaksa : Knowledge cognizable by sense 

organs and the mind. 
7. Anumana : Knowledge derived by logical 

inference. 
8. Shabda : Knowledge conveyed by the words of 

an impartial authority. 
9. Cesta : gesture or symbols. 
10. Anupalabdhi : Non-perception31.  

 Importance of Atma in relation to health and 
diseases : According to Charaka Ayu (life) is defined 
as- Āyus means the conjunction of body, sense organs, 
mind and soul is known by the synonyms dhāri, jīvita, 
nityaga and anubandha . ’kjhjsfUnz;lRokRela;ksxks -----------

i¸;k;Sjk;q#P;rsAA (Ch.Su.1/42).32 

 Last chapter of the sutrasthana (Ch. Su.30) 
nityaga is replaced by Cetananuvrtti (continuance of 
consciousness). In fact, Cetananuvrtti is both cause 
and effect of Ayus. Continuance of Jivatman (soul) is 
cause while consciousness emanating and manifesting 
in body is effect.33 

 The union of sperm, ovum and the soul in the 
womb is designated as embryo. If there is no soul, 
there is no conception, no pregnancy. ’kqdz’kksf.kr tho 

la;ksxs rq [kyq dqf{kxrs xHkZlaKk Hkofr AA (CH.SA.4/5).34 

 According to Cakrap Áni i.e. ‘Antaratma’ as 
pure spirit and ‘Garbhatma’ as the Sad-dhatuka one. 
vUrjkReksP;rs -------- O;korZ;frAA (Ch. Sa.3/8)35  

 Health is defined as  lenks"k% lekfXu'p 

lek/kkrqeyfdz;%-------------- bR;fHk/kh;rsAA (Su.Su15/48).36 

 The features of a healthy individuals are 
described as - he in whom the dosas (vata, pitta, and 
kapha and rajas, tamas), Agni (digestive power), 
Dhatus (tissues), Malas (waste products) and kriyas 
(functions of all these) are at equilibrium state, Atma 
(soul), Indriyas (senses) and Manas (mind) are 
peaceful (calm, tranquil) is said to be healthy. 
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 Agni (pitta), Soma (kapha), Vayu, Sattva, Rajas, 
Tamas, five senses and soul-these are known as Prana 
(life).  vfXu% lkseks ok;q% lRoa jtLr% iøksUnz;kf.k HkwrkResfr 

izk.kk%A (Su.Sa.4/3).37 

 In Ayurveda only living being is accepted as 
Purusa. The other two types of Purusa viz. Parama 
Purusa and Ativahika or Suksma sarira, being free 
from the gross body, neither do any work nor can 
enjoy the fruits of their actions. Their treatment is also 
not possible in the absence of gross physical body. So 
the empirical soul or Cikitsiya Purusa is accepted as 
the aim (subject matter) of Ayurveda. rks·fHkfgra--------- l 

,o% deZiq#"kf’pfdRlkf/kd`r%AA ( Su. Sa.1/15/-16)38  

Atma an important component of management of 
diseases 

 The body is the instrument for the attainment of 
Dharma, Artha, Kama and Moksa; so it has to be 
protected from diseases and the evil effects of the 
actions of past lives. Dosha, Dhatus and malas destroy 
the body when they become abnormal but protect   
health, strength and growth when they are equilibrium 
state. /kekZFkZdkeeks{k nks"kk 'kjhja--------- cyk;ksip;k;AA (Sa. 
Sam.Pra.Khanda5/53-54 )39  

 Dhi (intellect), dhairya (strong will) and 
atmadivigyana (knowledge of the soul) are the ideal 
therapies for the mind. /kh/kS;kZRekfnfoKkua euksnks"kkS"k/ka ije~AA 

(A.H.1/126,ChS.Su.1/58)40  

 Patient, one of the important component of 
treatment should have long life-span and mental 
strength, be curable, having sufficient means and self 
control, be faithful and obedient to physician. vk";qeku 

lRooku~ ----------mP;rsAA (S. Su.24/21)41 

Discussion 

 The author of “Evolution in science and 
Spirituality” says “by converting energy into matter 
and matter into energy science has proved that forms 
can be converted into gross and gross forms into 
subtle”. According to Ayurveda, the cycle in which 
Atma (Soul) enters the new Parthiva Sharira (material 
body) situated in uterus of mother to take birth in this 
world and leaves the old Parthiva Sharira i.e. death  
enter again in a new Parthiva Sharira. Again and again 
Jivatma takes birth by entering in Parthiva Sharira. 
Again and again Suskha Sharira leaves Parthiva 
Sharira after death. Again and again Jivatma lives in 
uterus of mother by entering Parthiva Sharira. 

 The sciences and Spirituality are two slides of 
the same coin and not two different objects. So we 
cannot live without Spirituality, just as we cannot live 
without food and clothing. Spirituality influences 
human conduct. Its principal aim is to save living 
being from arrogant and selfish pursuits, and so it 
should never be ignored. Only cooperation and 
coordination between Spirituality and science and 
nothing else, can lead the world to lasting peace, 
happiness and holistic progress 

Conclusion 

 When a soul wants to enjoy this material world, 
forgetting its real form in the spiritual world, it takes 
this life of hard struggle for existence. This unnatural 
life of repeated birth, death, disease, and old age can 
be stopped when this consciousness is dovetailed with 
the supreme consciousness of God, So Knowledge, 
ingenuity, span of life, happiness and misery etc all the 
functions of the senses  are derived from Atma 
(souls)and Atma gyana provides leads to Knowledge 
of salvation and Moksa. 
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CHEMISTRY OF BHASMAS – AN APPRECIATION 
 
 

PROF K.K. NARANG* AND PROF. C.B. JHA** 
 

This is well understood that the entire Universe is 
composed of Matter and Energy. Man’s descendance 
on Earth is a mystery to date. Now we know that all 
Matter is composed of chemicals which are energy in 
solidified form. Our ancient ancestors knew this. Man 
was considered to be made from five Basic Elements 
i.e. Panchamahabhuta (Akash, Vayu, Agni, Jala, and 
Prithvi). Eats food made of five basic elements during 
life time and after a span of life dies and decays 
mingles again with the five basic elements. This is the 
life cycle( ¼iap HkwrkfReds nsgs vkgkj% iap HkkSfrd%½- 

 Our ancient scholars of Ayurveda by 
experimenting with Nature gained experience to cure 
the disease and allay the pains of society using herbs. 
Later from experience that on exhuming the body, a 
very small portion of ash along with bones, which 
when heated at very high temperature, get powdered. 
The powdered ash protects the skin in cold regions. 
Lord Shiva and his disciples used to smear Bhasma 
(Bhabhuti) in cold climate of Himalayas. That ash was 
brought from Smashan (the cremation ground). Now 
we know that the burnt ash is composed of several 
metal oxides including calcium phosphate which is 
further broken down to anhydrous calcium oxide and 
phosphorous pentoxides. Both of which react with 
water producing heat which can keep the body warm.  

 Ca3 (PO4)2  3CaO + P2O5 

  CaO + H2O  Ca (OH)2 + Heat 

  P2O5 + 6H2O  2 H3PO4 + Heat   

 Ancient Acharyas realized the importance of ash 
and considerd the use of Bhasmas for treatment of 
diseases. Even now Bhasma or Bhabhuti is given with 
Honey to patients.  

 The purpose of this article is to appreciate the 
age old Ayurvedic, Traditional or Holistic approach of 
medication in the service of mankind vis-a- vis 
Modern System of Medication.  

 The ancient Ayurvedic Scholars used to give 
advice on the basis of Dashvidha Rogi Pariksha 
(Tenfold   patient   examination)   and   thereafter,  in  

 

 

medieval period, by visual examination and by pulse 
feeling rather than dependence on instrumental data as 
in modern times.  
 The basic problem with Ayurvedic system is the 
language. The prescription and procedures in the 
ancient text are given in Sanskrit language. The word 
to word translation from Sanskrit to other languages 
does not give the natural feel hidden in Sanskrit 
language. Here under the authors wish to share their 
knowledge and experience to seek appreciations of our 
traditional knowledge by readers.   
 The practitioners of traditional system of 
medication were silently working for the society 
through all these years when they were suddenly 
awakened from slumber by one article published in 
Journal of American Medical Association (JAMA) 
in 2004 by Dr. Robert B. Saper and co-workers      
(Ref.-1). of Boston USA. The Ayurvedic 
pharmaceutical Industry approached the Ayurvedic 
Scholars through Government of India, discussed the 
issues related to Herbo metallic and Herbo mineral 
drugs at several national symposia. With the active 
participation of Govt. of India, several research 
workers have taken up this issue of study of Bhasmas 
and related aspects.  
 The publication in JAMA has provided an 
incentive to researches in the field of Ayurveda, 
particularly in the field of Heavy Metal Toxicity. The 
above authors (Ref- 1) had only analyzed the heavy 
metal contents of several Ayurvedic formulations but 
did not identify the metallic species and did not 
specify the reactivity of the species.  
What is Bhasma? 
 Metallic and mineral Bhasmas used in ayurveda 
and siddha medicines are (a) burnt or calcined metals 
and minerals at high temperatures in open air.(b) 
dehydrated and broken up minerals by heating, (c) 
triturated metals with sulfur, (d) sublimed metal 
compounds. 
 Ordinarily Bhasma is a calcined product of 
metal / mineral in open air. Metals react with  oxygen  
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The Periodic Table 

of air when heated to give metal oxide. By repeated 
heating and grinding the bulk metal / metal oxides are 
broken into finer particles. The minerals also 
decompose to give metal oxides. 

          Fe + O = FeO, Fe2O3, Fe3O4 

 CaCO3 = CaO + CO2 

 Bhasma is a compound formation or 
decomposition of a compound on heating in open air. 
Referring  to all the elements arranged in the Periodic 
Table below: 

The Periodic Table 

 Elements in Periodic Table are arranged 
according to the Atomic number. 

 Metals react or are made to react with non 
metals at room temperature or on heating to result in 
compounds or BHASMAS. By this definition: All 
compounds formation is the process of Bhasmikaran 
and all compounds are Bhasmas. 

 Mercury reacts with Sulfur even by grinding or 
rubbing: 

          Hg + S = HgS 

 Because it is a soft metal and Sulfur is a soft 
base and HgS formation is due to acid –base or redox 
reaction by using outer electrons of Hg and orbitals of 
S. 

Same way,          2Ag + I2 = 2AgI 

                         Hg + I2 =  Hg I2 

 Not only these binary compounds, the 
preparation of many metal salts, metal compounds/ 
complexes are also akin to Bhasmikaran, because it is 
the compound/ complex formation involving metals. 
The heating of non metallic compounds in open air at 
high temperature leaves no residue.  Thus All binary, 
ternary or complex compounds involving metal and 
metal salts are Bhasmas. HgS is a Bhasma and the 
process of formation of HgS is Bhasmikaran. 

Standard Bhasmas 

 It is difficult to state what is a Standard Bhasma 
because of variety of procedures adopted for 
preparation of Bhasmas, variety of natural materials 
used in shodhan procedures and variety in techniques 
adopted in Maran procedures. Therefore, a Standard 
Bhasma should be the one which is prepared strictly 
according to the textual procedure, which may vary 
from one text to the other. One of the general textual 
procedure for Shodhan of metals and minerals 
involves the use of cow’s urine, lemon juice and lime 
water, herbal extracts before final calcinations to 
prepare Bhasma. 

 Standard Bhasma, thus prepared are therefore, 
composed of oxides of metals and minerals as major 
component together with oxides of metals from cow’s 
urine, lime or lemon water, herbal extracts used during 
Shodhan process, as minor components. 

 In classical literature certain standards are given 
for the characteristics of the Bhasmas. 

 (a) They should float on water (b) they should be 
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non reducible to metal ( c) they should be extremely 
soft and  fine to fix into finger furs (d) they should 
contain free metal and be free from the shine of the 
metal. 
 Metals and minerals have been in use, in fine 
powders during earlier periods, some five thousand 
years ago. But with the technological advancements in 
powdering the materials to fineness that Bhasmas have 
been produced in microfine powders and now it is 
claimed that even they are produced as nano particles. 
With the reduction in size of the particles of bhasmas, 
they are given in smaller quantities. Efficacy of 
Bhasmas was very well understood by the ancient 
scholars based on the ash content of the body when 
exhumed. Bhasmas are effective in smaller quantities. 
But then there are major and minor components as 
well as trace metals in Bhasmas which contribute to 
proper functioning of the human body.   
e`rkfu y¨gkfu jlh ÒofUr fu?ufUr j¨xku~ ifj'khfyrkfuA 
vH;kl ;®xkr~ n`<+nsgflf) dqoZafUr #x~tUe tjkfouk'ke~AA 

j-j-l-5@139-40 

 Bhasmas are inorganic chemicals. These 
inorganic chemicals in solid state are inorganic 
polymers. The dehydration, calcinations, burning or 
incineration (bhasmikarana) leads to metal- oxo 
bonding in metal oxides, metal carbonates, metal 
sulphates, metal silicates, metal phosphates etc. which 
are all polymers in solid state. On dissolution or 
reaction of these polymers in the body fluids results in 
breakdown of the metal – oxo bonding by water 
molecules resulting in hydration of the metal ions. 
These hydrated metal ions then react with various 
functional groups in herbal materials or drugs. In 
general the functional groups are CO, COOH, OH, 
NH2, CONH2, SH etc. On reacting with these groups 
preferentially by the metal oxide and surrounded by 
larger organic moiety the complex involving metal has 
a greater probability of lipo solubility. The lipo soluble 
complex is preferentially absorbed by gastro intestinal 
tract and carried to the blood for further action in the 
Body system. 
What is Shodhan? 
 Shodhan does not mean chemical purification. 
Every material is subjected to Shodhan before 
subjecting the materials to other processing procedures 
like Maran, Satvapatan, Sanskar etc. Understanding 
that all Natural Materials must be contaminated. It is a 
mandatory process. The minerals and metals procured 
from the market are subjected to Shodhan processing 
without understanding of the inherent or acquired 

impurities during the process. For example Hg 
obtained from the market is subjected to  Shodhan 
process using cow’s urine, lime and lemon water and 
herbal materials or fluids with their inherent chemicals 
reacting with the impurities in the metal. 

Heavy Metals  

 Metals having density more than 4 gm / cc are 
regarded as heavy metals. The transition metals like 
Fe, Cu, Zn, Mo, Cr, Co, etc. are heavy metals and 
participate in the processes of living system. Metals 
and their compounds – bhasmas – become toxic if 
given in inappropriate or large amounts or loaded 
forcibly by environment on to or into the system. Great 
care is essential in their use and in-depth study and 
extensive research is required for modernization of 
Ayurvedic Sciences and their world wide acceptance.  

 All the elements available on Earth and 
artificially prepared have been classified in the 
Periodic Table.  Out of 112 elements so far discovered 
92 (including Tc) elements exists on the Earth and the 
rest being synthesized in laboratories. Some 17 
elements are non metals, B, Si, As, Te, At, are 
metalloids and the remaining are metals. S – block 
metals like Na, K, Mg, Ca etc. have density less than 
4gm / cc and are called lighter metals and rest are 
heavy metals. Some of them Fe, Co, cu, Zn, Cr, Mo 
participate in the processes in the living system in 
reasonable amounts, while other metals are non 
essential and are not required by the system. They 
interfere with the growth or functioning of the system 
if they force their way into the system. 

 All matter even in the solid state have some 
vapour pressure and gets absorbed or adsorbed in/on 
the system, participates or interferes depending on its 
nature / characteristics / solubility etc. Metals like 
Mercury are mono atomic in vapour state and therefore 
toxic when inhaled. In compound form, its toxicity is 
much dependent on the properties of the compounds.  

 Bhasmas are inorganic compounds, obtained by 
incineration  of the materials after the materials being 
subjected to processing like shodhan and marana for 
breaking of bigger particles into smaller particles and 
making them suitable for therapeutic use. Bhasmas are 
then mixed with herbs and herbal extracts and finally 
ground to prepare Ayurvedic formulations. Due 
precautions are required to keep them dry and 
dehydrated during rainy season.  

 Analyses of various bhasmas recently (Ref- 2), 
show multiplicity of metal oxide materials. Na, K 
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oxides are water soluble, Ca, Mg, Zn oxides dissolve 
in dilute acids, while Fe, Cu, Mn, Mo, Pb, Hg oxides 
have variable solubilities in dilute mineral acids 
depending  on their physical characteristics. Similarly, 
their chlorides, sulfates, phosphates, silicates also have 
variable solubilities in water, dilute mineral acids 
depending on the strengths of the acids. 

 Determination of lipo solubilities between 35-37  
degrees centigrade and between pH 3.5-8.0 are 
essential to know if the particular bhasma will dissolve 
in stomach and penetrate the cell walls. Considerable 
research is required in this direction, since a cell is a 
molecular machine which thrives and replicates 
drawing raw materials from the environment. Bio 
inorganic Chemistry is now a well established branch 
of science (Ref -3,4). 

 We are required to understand the nature of 
material we feed to the system how it should react with 
the system and the fluids present in the system and 
how much of the fed  matter  goes  waste.  We  cannot  

afford to provide a mixture of a dozen or two of 
different herbal components and half a dozen bhasmas 
in a particular brand of formulation, without knowing 
their usefulness. It certainly raises or increases the cost 
of drug, but its efficacy cannot be over looked. While 
most of the material which is unabsorbed in the body 
goes waste it carries the unabsorbed bhasma along 
with.           
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AYURVEDIC MEDICINES : CURRENT PERSPECTIVES* 
 
 

PROF. ANAND CHAUDHARY** 
 

Among bests of India, worldwide Ayurveda has its 
own prominence in perpetuation of healthy life style 
and health care. In recent decades global biomedical 
schools are being attracted to fundamental holistic 
approach of Ayurveda system of medicine and 
consequently have engaged themselves for researches 
to get evidence of quality, safety and efficacy of 
Ayurvedic medicines on their intrinsic parameters. 
Publications in support of good pharmaceutics and 
therapeutics of Ayurveda are not rare now. Every 
reputed journal of health care is carrying authentic 
information about Ayurveda. Department of AYUSH 
of Government of India is taking continuous lead for 
academic and administrative reforms in this sector. 
Ten amendments in the last four years in chapter IV A 
of Drugs and Cosmetics Acts and relevant Rules are 
enough evidence about sincerity of Government for 
mainstreaming of Ayurvedic medicines. 

 But, even after all these academic, 
administrative and regulatory reforms there are 
pervasiveness of differential degree of doubts in the 
mind set of elites and commoners as well about 
Ayurvedic medicines. Quality, standards, stability, 
safety and in true sense therapeutic efficacy of 
Ayurvedic medicines are under scan of civil society 
more seriously at present. Hereby, we the fraternity of 
Ayurvedic medicines will put forward some facts 
before medicos of country through Institute of Medical 
Sciences of Banaras Hindu University to consider and 
reset their opinion in accordance of new particulars 
about Ayurvedic medicines. 

Quality Control of Ayurvedic Medicines 

 Myth- "There is no methodology to check 
quality and standard of Ayurvedic Medicines so 
market is full of adulterated, spurious and misbranded 
Ayurvedic formulations." 

 Reality- 

1. Since last 15 year, 10 volumes of Ayurvedi 
Pharmacopiea of India part 1 (seven volumes 
consisting of standards of single drug) and Part 
II (three volumes of compound  formulations  of  

 

 

 Ayurveda) are being published continuously after 
strict screening by Ayurvedic Pharmacopiea 
Committee (APC). Here it is noteworthy that 
APC is a high academic authority occupied by 
top intelligentsia of country from the field of 
Pharmacology, Pharmacognosy, Geology, 
Chemistry along with Ayurvedists. 

2. Pharmacopeial Laboratory of Indian Medicine 
(PLIM) and Central Council of Researches in 
Ayurvedic Sciences (CCRAS) have published 
"Protocol for Testing of ASU Medicines" 
establishing guideline for quality control and 
standard of Ayurvedic Medicines. 

3. Rule 160 has been instituted in Drugs and 
Cosmetics Rule 1945 for quality control and 
standard of Ayurvedic Medicines in 2008 which 
ensures establishment of Drug Testing 
Laboratory (DTL) throughout country. It is 
mandatory for each manufacturer of Ayurvedic 
Medicines to get certificate from these 
laboratory about quality and stability of their 
product. 

4. AYUSH Standard and Premium brand of 
Ayurvedic Medicines are available in open 
market with authentication seal of department of 
AYUSH, Government of India which ensures 
quality of Ayurvedic Medicines. 

5. Government of India is also aware about all 
unethical practices going on in the field of 
Ayurvedic medicines and hitting hard to prevent 
these. 

Stability Profile of Ayurvedic Medicines 

 Myth– "Ayurvedic Medicines don't have 
concept of shelf life. These are forever good" Reality : 

1. Sharandghar Samita, treated with highest regard 
among Ayurveda community as part of 
laghutrayee, had clearly mentioned the concept 
of shelf life of Ayurvedic Medicines with the 
title "Saveerayata Avadhi" in chapter one          
of  Pratham  Khanda  in  verse  number 55  in 13  
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mentioned for different dosages forms of 
Ayurveda for example two months for Churna, 
one year for Avaleha and infinite period for 
Asav-arishta. 

2. With the global demand of Ayurvedic medicines 
for export of these as medicines, a compulsory 
legal requirement was aroused in first decade of 
this century and Government of India notified 
shelf life regulation for Ayurvedic medicines 
first time in 2005. This notification was opposed 
by academia and industry both. Subsequently 
governments kept it in abeyance and re-notified 
it in 2009 with through research work from 
institutions like NIPER, NBRI and CIMAP etc. 
Now it is mandatory to print shelf life period of 
Ayurvedic formulations from April 01, 2010 as 
per norms of Government after fulfilling 
required criteria. 

3. Progress is a continuous process. Therefore, 
Government of India is proposing more 
modifications in norms and concept of shelf life 
period of Ayurvedic medicines with all scientific 
input. 

Safety Profile of Ayurvedic Medicines 

 Myth : "Ayurvedic medicines are not safe as 
these contain heavy metals." 

Reality : 

1. Many of the Ayurvedic medicaments are 
prepared using mineral/metal in combination 
with herbs in is natural process of manufacturing 
under an unique discipline of Ayurveda known 
as Rasa Shastra. Rasa Shastra started with a 
rational approach in 5th AD and flourished fully 
in 11th AD as an independent therapeutic branch 
of Ayurveda. Later it is accommodated in main 
stream of Ayurveda on the virtue of its quicker 
action, longer shelf life, good palatability and 
wide therapeutic range and continues in practice 
till date. 

2. Ancient tests of Rasa Shastra have also defined 
toxic effects of improperly prepared medicines 
containing metals in detail with their instant 
effective therapeutic qualities when used in 
properly prepared form known as BHASMA 
which are very much nearer to nano-particles. 
Precautions about therapeutic administrations of 
Bhasma are well addressed in books of Rasa 
Shastra, namely from Rasa Prakash Sudhakar 

(10th AD) to Rasa Tarangini (20th AD) in very 
systematic way. These guidelines are given for 
different Bhasma (nano-medicines) with an 
individualistic approach. 

3. From last two decades concern over the safety 
and therapeutic uses of Rasaoushadies (Bio-
Metallic Preparation of Ayurveda) has been 
growing. Among these worthy to note are 
publications from Boston (2004, 2008, 2010 and 
2013), as a sensational findings of metallic 
presence and its toxicity among Ayurvedic 
medicines. 

4. Nevertheless, contemporary treatises of Rasa 
Shastra are progressively validating safety and 
efficacy of metallic preparations of Ayurveda on 
scientific parameters. These equality important 
findings, supporting intrinsic safety of these 
medicines, when prepared on classical 
parameters of Rasa Shastra, are in circulation 
from New Delhi (2012) and many more are now 
available on PubMed (2010, 2011 and 2013). 

5. Interestingly, findings about toxic effect of 
these medicines as a new  discovery in the 
west, but is not new for Ayurvedic medical 
practice. Instead, they are widely known to 
Ayurvedi practitioners for centuries. We, who 
are trained in Ayurvedic medicine, are well 
versed about the side effects of herbo-metallic 
medicines of Ayurveda. 

6. We have proven that use of  manually ground 
particles, known as Bhasmas in Ayurveda Rasa 
Shastra have similar properties as described in 
nano-technology. In concept of nanotechnology, 
it has been demonstrated that when materials are 
reduced to the nano scale they can exhibit 
different properties compared to their 
macroscale properties contributing to their 
unique and unfounded applications. 

7. Because of compromised manufacturing 
methods toxic effects of these preparations are 
possible. Therefore, these should be prescribed, 
administered and monitored under a trained 
Ayurvedic practitioner only and should not be 
used by untrained practitioners nor be self-
administered as Triphala Churna etc. 

Efficacy Essential of Ayurvedic Medicines 

 Myth – "Ayurvedic Medicines have only placebo 
effect and not working effectively as medicine."  
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Reality  

1. These medicines are serving human civilization 
of this sub-continent know as Greater Asia much 
before birth of any other system of medicines. 

2. European Union Directives are permitting those 
medicines of traditional systems. In EU which 
are being practiced in EU Just since last 30 year 
without any reported adverse effects in those 
country and has a long history of safe practice in 
parent country. 

3. World Health Organization accepted Ayurveda 
as   system   of   medicine   after    its   stringent  

  

 procedure for the same and supporting this 
system for its global acceptance. 

 In this brief article we are trying to sensitize 
every member of public and all elite academicians, 
researchers of core science and bio-medical schools 
and administrators about all inherent paramount 
properties of Ayurvedic Pharmaceutics. 
 We are convinced that on account of all recent 
advancements which are augmenting in acceptance of 
Ayurvedic Medicines as quality, safe and efficacious 
medicines, we should humbly request to all 
stakeholder of health sector to amalgamate these 
medicines in national health care policies. 

 
O 



 

 

AGRICULTURAL RESIDUES: POTENTIAL SOURCE OF  
RENEWABLE ENERGY  
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Biomass is a renewable energy source (RES) and its 
importance will increase as national energy policy and 
strategy focuses more heavily on renewable sources 
and resource-conservation-measures. The most 
important such energy-sources are wood and wood-
related wastes, agricultural crops and their waste-
byproducts, municipal solid wastes, animal wastes, 
waste from food processing-industries and aquatic 
plants and algae. Biomass energy (bio-energy) 
utilization has gained particular interest in recent years 
due to the progressive depletion of conventional fossil 
fuels that calls for an increased use of RES (Demirbas, 
2007). Bio-energy can be an important alternative in a 
future and more sustainable energy supply. Growing 
interest in bio-energy is driven by the following facts 
amongst others (Karekezi et al., 2004): 

 It contributes to poverty reduction in developing 
countries,  

 It meets energy needs at all times, without 
expensive conversion devices,  

 It can deliver energy in all forms that people 
need (liquid and gaseous fuels, heat and 
electricity),  

 It is carbon dioxide (CO2)-neutral and can even 
act as carbon sinks, and  

 It helps to restore unproductive and degraded 
lands, increasing biodiversity, soil fertility and 
water retention. 

 Another important aspect of bio-energy is its 
potential contribution towards the solution of 
environmental problems caused by the use of fossil 
fuels. The mitigation of the greenhouse effect is 
possible through the sustainable use of biomass as fuel 
and/or the sequestration of the atmospheric carbon by 
the forests. This way, Kyoto’s Protocol allows the 
emission and commercialization of carbon credits by 
means of implementing bio-energy projects, and more 
recently, by means of reforestation activities. In 
addition the direct replacement of fossil fuels for 
biomass leads to a considerable reduction in the 
emissions of sulfur and nitrogen oxides. 

 

 

 For an environmental engineer, there are two 
very important cycles in nature involving the growth 
and decay of organic matter, i.e., aerobic cycle, which 
uses oxygen in the process of decay of organic matter, 
and anaerobic cycle that employs the conditions 
involving the absence of oxygen for decay of the 
biodegradable materials (Wright and Nebel, 2002).  
Anaerobic digestion offers the following major 
advantages over the aerobic process (CPHEEO, 1993): 

• Anaerobic process is a net energy producer.  
Methane is obtained as a valuable by-product, 
which is an important source of clean energy. 

• Application of the sludge obtained can improve 
the fertility and texture of soils. 

• Pathogens in the sludge die off during the 
relatively long detention periods and adverse 
conditions encountered in anaerobic digestion. 

 The following are the major disadvantages of 
anaerobic digestion process (CPHEEO, 1993): 

• Relatively large and closed (air-tight) digestion 
tanks are required, which need high capital 
investment. 

• Strict process control and monitoring are needed 
due to higher sensitivity of the microorganisms 
to changes in environmental factors. 

• Supernatant has higher oxygen demand along 
with more concentration of nitrogen-bearing 
compounds and suspended solids. 

Biomass Resources 

 Biomass fuels are usually classified into four 
main categories: agriculture, forestry, municipal solid 
wastes (MSW) and different kinds of biomass energy 
crops (Table 1). Agricultural residues are wastes 
associated with the cereal harvest and processing, such 
as straws and stalk, rice-hulls; forest residues are 
wastes associated with the processing of forest 
products such as pruning, wood sawdust, bark, 
needles, wood chips; MSW is the residues associated 
with  human  activity  such  as waste rubber tyre, waste  
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plastic and waste paper; other biomass resources 
include fast-growing energy trees, short rotation crops 
and some kinds of grass species. Agricultural residues 
are basically biomass materials that are byproducts of 
agriculture. This includes cotton stalks, wheat and rice 
straw, coconut shells, maize and jowar cobs, jute 
sticks, rice husks, etc. (Demirbas, 2006).  

 Many developing countries have a wide variety 
of agricultural residues in ample quantities. Large 
quantities of agricultural plant residues are produced 
annually worldwide and are vastly underutilized 
(Demirbas, 2001). The most common agricultural 
residue is the rice husk, which makes up 25% of rice 
by mass (Demirbas et al., 2006). Many different types 
of biomass can be grown for the express purpose of 
energy production. Crops that have been used for 
energy include: sugar cane, corn, sugar beets, grains, 
elephant grass, kelp (seaweed) and many others. There 
are two main factors which determine whether a crop 
is suitable for energy use (Bonelli et al., 2007). Good 
energy crops have a very high yield of dry material per 
unit of land (dry tons/hectare). A high yield reduces 
land requirements and lowers the cost of producing 
energy from biomass (Demirbas, 2007). 

 India is a tropical country blessed with abundant 
sunshine and rains, thus offering an ideal environment 
for biomass production. Further, vast agricultural 
produce also makes available large quantities of 
agricultural residues which can be used to meet energy 
needs (Kumar et al., 2002). With an estimated 
production of about 350 million tonnes of agricultural 
waste every year, residual biomass is capable of 
mitigation of GHG emissions to the extent of 300 
million tonnes per year (Rajkumar, 2005). The 
estimated potential of biomass power (agricultural 
residues) in India is more than 16,000 MW (MNRE, 
2007) whereas the cumulative installed capacity of 
grid-interactive biomass power was only 510 MW till 
31 January, 2007 that is far below from their 
respective potential (MNRE, 2007). 

The Chemical Processes Involved 

 Any organic waste or biomass can be expressed 
using an empirical chemical formula, which can 
always be derived taking different constituents of the 
waste/biomass into account (Peavy, Rowe and 
Tchobanoglous, 1986).  When an organic compound 
represented by an empirical formula as CxHyOzNaSb 
goes through microbial decomposition, carbon dioxide 
is produced irrespective of the fact whether the process 

Table 1: Classification of biomass and residues used 
as energy resource (Cuiping et al., 2004) 

Source Crop or plant Residues that can 
be used as energy 

resource 
Agriculture Rice  Straw, chaff 

Wheat   Straw and stalks 
Barley  Straw and stalks 
Peanut  
 

Stalks, 

Sugar cane  Bagasse 
Cotton  Stalks, torus 
Corn Stalks, cobs 
Sesame  Stalks 
Soya Beans   Straw and stalks and 

leaves 
Rapes  Residue after 

rapeseeds harvest 
Forestry  Timber stands Wood chips, 

sawdust, needle 
leaves, bark, 
branches, cones. 

Protection forests Wood chips, 
sawdust, bark, 
branches 

Firewood forests  Total train 
Economic forest  
 

Wood chips, 
sawdust, bark, 
branches 

Forests for 
special uses  

Wood chips, 
sawdust, bark, 
branches 

Sparse forest, 
shrubbery 

Wood chips, 
sawdust, bark, 
branches 

Orchard forest 
(Apple trees, 
Peach trees, Pear 
trees, Citrus 
Trees, etc.) 

Fruitwood, pruning 
coconut shell, 
chestnut  shell, 
walnut shell etc 

Municipal 
solid wastes 

 RDF-5, papers, 
plastic, rubber, etc. 

Others  Fast-growing 
plants, Short-
rotation crops 

Total train 

Herbage plants, 
Ocean biomass  

Purple medic, reed 

Peat  
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Table 2: Production of different crops all over India (MOA, 2002) 

State Annual production (million tonnes) 

Rice Maize Arhar 
 

Groundnut Cottona Jute 
and 

Mesta 

Mustard 
and 

Rapeseeds 

Coconutb 

Andhra 
Pradesh 

11.45 1.43 0.22 2.03 1.66 0.69 NA 10.93 

Assam 4.0 NA NA NA NA 0.69 0.14 1.36 

Bihar 5.42 1.46 0.06 NA NA 1.30 0.10 NA 

Chhattis Garh 3.24 NA NA NA NA NA NA NA 

Goa NA NA NA NA NA NA NA 1.25 

Gujarat 1.01 0.62 0.11 0.69 1.16 NA 0.23 NA 

Haryana  2.68 NA NA NA 1.38 NA 0.55 NA 

Himachal 
Pradesh 

0.68 NA NA NA NA NA NA NA 

Jammu and 
Kashmir 

NA 0.53 NA NA NA NA NA NA 

Jharkhand 1.64 0.11 0.03 NA NA NA NA NA 

Karnataka 3.73 2.11 0.26 0.90 0.98 NA NA 17.54 

Kerala 0.75 NA NA NA NA NA NA 54.96 

Madhya 
Pradesh 

0.96 1.20 0.23 0.24 0.24 NA 0.36 NA 

Maharashtra 1.95 0.22 0.66 0.46 1.80 0.04 NA 2.44 

Meghalaya NA NA NA NA NA 0.05 NA NA 

Orissa 4.61 NA 0.08 0.06 NA 0.14 NA 1.1 

Punjab 9.15 0.46 NA NA 1.20 NA 0.07 NA 

Rajasthan NA 1.01 NA 0.18 0.81 NA 1.31 NA 

Tamil Nadu 7.22 0.19 0.06 1.46 0.33 NA NA 31.58 

Uttar Pradesh 11.54 1.49 0.5 0.10 NA NA 0.90 NA 

West Bengal 12.43 0.09 NA NA NA 7.51 0.42 3.31 

Others 3.09 0.47 0.05 0.10 0.09 0.06 0.13 1.5 

Total 85.55 11.39 2.26 6.22 9.65 10.48 4.21 125.97 

NA: not available                         a Millions of bales                                            b Millions of  nuts 
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Table 3: Annual potential availability of agricultural residues for energy production in different states of India 
(Purohit, 2009) 

State Agricultural residues (million tonnes) 

Rice 
husk 

Maize 
cobs 

Maize 
stalks 

Arhar 
stalk 

Groundnut 
shell 

Cotton 
stalk 

Jute 
and 

Mesta 
sticks 

Musta
rd 

stalk 

Coconut 
coir 

total 

Andhra 
Pradesh 

2.89 0.33 1.71 0.22 0.51 0.65 0.22 NA 1.67 8.20 

Assam 1.01 NA NA NA NA NA 0.22 0.20 0.21 1.63 

Bihar 1.37 0.34 1.74 0.06 NA NA 0.41 0.14 NA 4.06 

Chhattisgarh 0.82 NA NA NA NA NA NA NA NA 0.82 

Goa NA NA NA NA NA NA NA NA 0.19 0.19 

Gujarat 0.25 0.14 0.74 0.11 0.17 0.45 NA 0.33 NA 2.20 

Haryana  0.68 NA NA NA NA 0.54 NA 0.78 NA 1.99 

Himachal 
Pradesh 

0.17 NA NA NA NA NA NA NA NA 0.17 

Jammu and 
Kashmir 

NA 0.12 0.63 NA NA NA NA NA NA 0.75 

Jharkhand 0.41 0.03 0.13 0.03 NA NA NA NA NA 0.60 

Karnataka 0.94 0.48 2.52 0.26 0.23 0.38 NA NA 2.68 7.50 

Kerala 0.19 NA NA NA NA NA NA NA 8.41 8.60 

Madhya 
Pradesh 

0.24 0.28 1.43 0.23 0.06 0.09 NA 0.51 NA 2.85 

Maharashtra 0.49 0.05 0.26 0.67 0.12 0.70 0.01 NA 0.37 2.68 

Meghalaya NA NA NA NA NA NA 0.02 NA NA 0.02 

Orissa 1.16 NA NA 0.08 0.02 NA 0.04 NA 0.17 1.47 

Punjab 2.31 0.11 0.55 NA NA 0.47 NA 0.10 NA 3.53 

Rajasthan NA 0.23 1.21 NA 0.05 0.32 NA 1.85 NA 3.65 

Tamil Nadu 1.82 0.04 0.23 0.06 0.37 0.13 NA NA 4.83 7.48 

Uttar Pradesh 2.91 0.34 1.78 0.50 0.03 NA NA 1.27 NA 6.84 

West Bengal 3.14 0.02 0.11 NA NA NA 2.38 0.59 051 6.75 

Others 0.78 0.11 0.56 0.05 0.03 0.04 0.02 0.18 0.23 1.99 

Total 21.60 2.61 13.59 2.28 1.57 3.76 3.32 5.96 19.27 73.97 
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is aerobic or anaerobic. If there is no intentional 
addition of nitrates or sulfates, the electron acceptor 
will be CO2. Equation (1) as shown below, which 
represents the complete reaction for anaerobic process: 
[1/(y + 4x-3a-2z-2b)] CxHyOzNaSb+[(4x + 7a + 2b-2z-y)/4 
(y + 4x-3a-2z-2b)] H2O  
[(4x + 2z + 2b-5a-y)/8(y + 4x-3a-2z-2b)] CO2 + (1/8) CH4 + 
[a/(y + 4x-3a- 2z-2b)] NH4

+ + [a/(y + 4x-3a-2z-2b)] HCO3
- + 

[b/(y + 4x-3a-2z-2b)] H2S                                            ---------(1)  

 In case of partial oxidation of the substrate in 
anaerobic digestion, if CfHgOhNkSm represents the 
remaining molecule, equation for the mass of methane 
produced may be derived using the same principles as 
applied for the case discussed above.  The fuel gas 
generated may be calculated using Equation (2) as 
given below: 

(Mass of methane)/(Mass of CxHyOzNaSb) = {[(4x + y  
-3a-2z-2b)- Ydc (4f + g -3k-2h - 2m)]/8} CH4 / 
CxHyOzNaSb            ---------(2) 

Where, Ydc is the cell yield under anaerobic 
conditions, in moles of CfHgOhNkSm per mole of 
CxHyOzNaSb, which is the electron donor. 

 Methane fermentation is the major process by 
which the wastes can be stabilized in anaerobic 
digestion.  The similar process can be successfully 
used for producing fuel gas from biomass also.  
Increased interest in this process has been shown in 
recent years in face of dwindling supply of energy 
resources. About 70% of methane produced from 
complex waste/biomass results from fermentation of 
acetic acid, which is formed as an intermediary in 
anaerobic degradation of carbohydrates, proteins, fats, 
and other organic compounds (Jeris and McCarty, 
1965).   

 In anaerobic digestion of carbohydrates, an 
external electron acceptor is not required as the 
organic matter itself acts as electron acceptor.  Many 
other compounds can serve as terminal electron 
acceptor in biological processes.  In this process, two 
groups of bacteria, e.g., acid formers and methane 
formers, work in close cooperation.  Acid forming 
microorganisms carry the degradation to the acid stage 
and then, methane forming bacteria complete the 
conversion into methane and carbon dioxide (Sawyer, 
McCarty and Parkin, 1994). The products of anaerobic 
process are usually more obnoxious than those of 
aerobic process. Methane and phosphine are 
combustible gases, while hydrogen sulfide and other 
products, like mercaptans and amines, are malodorous 

(Barnes et al., 1981). 

 In the anaerobic-digestion process, the microbes 
involved can be divided into two big groups, i.e., the 
first group producing mainly acetic and propionic 
acids is also described as non-methanogenic and it 
consists of facultative and obligate anaerobes like 
Clostridium spp., Peptococcus anaerobus, 
Bifidobacterium spp., Desulphovibrio spp., 
Corynebacterium spp., Lactobacillus, actinomycetes, 
Staphylococcus and Escherichia coli.  Other 
physiological groups present under these conditions 
include the microbes, which generate proteolytic, 
lipolytic, ureolytic or cellulytic enzymes (Higgins and 
Burns, 1975).  Various species of Pseudomonas, 
Flavobacterium, Alcaligenes, Escherichia and 
Aerobacter contribute to the acids production in 
anaerobic degradation of substrates (McKinney, 1962).   

 The major genera of microbes, which carry out 
the second step of anaerobic decomposition, are 
similar to those present in stomachs of ruminant 
animals and in organic sediments gathered from lakes 
and rivers as already mentioned. Important of these 
microorganisms are in the shape of rods 
(Methanobacterium and Methanobacillus) and spheres 
(Methanococcus and Methanosarcina) (Balch et al., 
1979; Jones, Nagle and Whitman, 1987; McKinney, 
1962; Metcalf and Eddy, 1979). The ease in growth of 
the facultative bacteria give them an edge over the 
strict anaerobes much in the same way in which they 
maintain their predominance over the strict aerobes in 
activated sludge systems.   

 Methane formers are ubiquitous in nature.  But, 
their population is very small in comparison to that of 
many acid-formers. This disproportion in numbers is 
the most important reason for the difficulties, faced in 
starting the units based on anaerobic treatment process, 
without seeding. Raw sewage sludges and industrial 
wastewaters have many times quite low buffering 
capacities, which are soon spent and free acids start 
accumulating, thus resulting into continual reduction 
in pH of the system. Fortunately, the alkalinity of the 
digesting sludges is naturally high because of the 
solubilization of CO2 produced by the process itself, 
and its subsequent conversion to HCO3

-. When 
digestion is proceeding satisfactorily, the alkalinity 
normally varies from 1000 to 5000 mg/l and volatile 
acids are mostly less than 250 mg/l. 

 At pH values below 6.5 (complete end of the 
methanogenic activity is observed below pH of 6.2), 
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methane formers are gravely inhibited, but not acid 
formers until pH levels fall to about 5.  Under such 
conditions, volatile acids may accumulate up to levels 
ranging from 2000–6000 mg/l or sometimes even 
higher, depending upon the biodegradable solids 
content of the raw sludge.  To provide buffering under 
such conditions, addition of neutralizing agents such as 
lime is required.   

 Two pathways are feasible for generation of 
methane, depending on the nature of substrate used in 
the beginning (Zinder, 1984). The two mechanisms 
may be explained with the help of following equations 
(3-11).   

(I) Reduction of atmospheric carbon dioxide: 

2C2H5OH + CO2                 2CH3COOH + CH4              ------ (3)    

4H2 + CO2                           2H2O + CH4                               ------ (4)    

(II) Reduction of carbon dioxide formed in the reaction: 

CO+H2O                        CO2 + H2                                        ------- (5)    

CO2 + 4H2                        2H2O + CH4                                 ------- (6)    

CO + 2H2                      H2O + CH4                                     -------  (7)    

4C2H5COOH+8H2O                      4CH3COOH + 4CO2 + 24H ----(8)    

3CO2 + 24H                        6H2O + 3CH4                             ------ (9)    

4C2H5COOH+2H2O                   4CH3COOH + 3CH4 + CO2 ---- (10) 

CH3COOH + CO2                       CO2 + CH4                         ----- (11)    

 In addition, several other groups of bacteria like 
denitrifiers and desulphovibrio have been observed to 
be involved in the reduction processes of nitrates and 
sulfates under anaerobic circumstances.   

Concluding Remarks 

 India has an economy, which is largely based on 
agriculture and therefore, agricultural residues are 
available in large quantities. This situation can offer a 
great opportunity for India as utilization of biomass 
resources will be one of the most important factors for 
environmental protection in the 21st century. Biomass 
absorbs CO2 during growth and emits it during 
combustion. Therefore, biomass helps in the recycling 
of atmospheric CO2 and does not contribute to the 
greenhouse effect as much as is done by non-
renewable energy resources like coal, petroleum, etc. 
Biomass consumes almost the same amount of CO2 
from the atmosphere during growth as is released 
during combustion. In addition, overall CO2 emissions 
can be reduced because biomass is nearly a CO2 
neutral fuel. 

Biomass derived from agricultural residues can be 
considered as one of the most important options in 
case of a developing economy like India.  It also has 
the largest potential, which meets requirements for 
environmental protection and carbon-emission and it 
can ensure the fuel supply in the future due to 
abundance. Application of appropriate technologies, 
capable of yielding more efficient biomass production 
and conversion, will be sustainable as well as highly 
advantageous in all agriculture-based developing 
countries including India.  
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MY JOURNEY WITH LINEAR INDUCTION MOTOR  
 

DR. S. N. MAHENDRA* 
 
More than 4-decades ago R&D related to Linear Induction 
Motor based propulsion was started in the Department of 
Electrical Engineering. Initially it started as a working 
model for Engineering Models Exhibition. Later the 
activities covered a range of applications like shuttle-
propulsion in power-looms to material-handling to 
surface/overhead/underground/people-mover transportation 
systems. The applications developed and the R&D activities 
in chronological order have been as follows:  

• Shuttle-propulsion for weaving looms (1971-73) [1] 
• Design & analysis methodologies standardization 

(1973-97)[11] 
• Surface-transport system (1980 continuing)[3, 12]  
• Testing-methodologies & test-rigs (1980-87)  
• Overhead-transport systems (1983 continuing)[9] 
• Conveyor-belt/material handling (1986 continuing)[9]  
• LIM Powered People Mover system for closed-loop 

circular track for Connaught Place people transport 
system (1986-2013[4, 5] 

• Malaviya Center for low cost LIM metro system 
(1997 continuing) [3, 9, 11] 

• Independent control of forces of propulsion & 
attraction (2003 continuing) [12] 

• LIM powered sieving system for sorting ore near 
mines (2003 continuing)  

• LIM based traction elevator for vehicle parking 
(2012 continuing) [7] 

• Linear Switched reluctance motor (2014 continuing) 
• Segmented linear motor based propulsion for 

circular looms (2014 continuing)[4] 

 The present article is based on the experiences, 
problems-faced and developments made during the journey 
of the author with Linear Induction Motor (LIM). 

The Journey Begins 

 The journey started in an interesting manner 
during MODEX-70. Professor S. K. Kak, former Vice 
Chancellor Goutam Budh Technical University, 
Noida, was the student Convener of the famous 
Engineering Models Exhibition and I was a member of 
his core organization team. He asked me to make and 
present a model in the exhibition.  He was himself 
heading a huge team of dedicated students in making a 
working model of Musical Fountain (similar to the 
first of its type made and exhibited during EXPO-70 in 
Japan).  When  I  asked  him  what  should  I make? He  

 

suggested me to make a set of  U-cores with DC coils 
which are excited in a sequence such that  a horizontal 
component of the attraction force is produced in the 
iron plates fixed to the moving member facing the 
cores resulting in necessary force for linear motion 
(similar to that in a linear stepper motor).  

 With detailed diagrams and design I met 
Professor M. Bhattacharrya in the Electrical Machines 
Lab for his suggestions and advice. He patiently 
listened to the whole idea and encouraging me (as if I 
was in the process of inventing something new and 
great) said ‘why not give A.C. supply instead of D.C. 
supply’. To this I said ‘Sir, why not provide a 3-phase 
distributed winding in the core like in an induction 
motor and energies the three-phases  with 3-phase 
A.C.’. He just said ‘Good. Go ahead.’ Thus 
unknowingly my journey with Linear Induction Motor 
(LIM) started. The working model was made and 
exhibited in room no. F-5 (Rampur Hall) near the first 
pillar on the left side. Objects of different shapes made 
of aluminum were shown moving from one end of the 
core to the other in a linear direction along the length 
of the core when the winding was energized. I was 
feeling great as if I have done something really great, 
till a visitor after seeing the exhibit said that a similar 
machine was made by Professor E. R. Laithwaite long 
back. I met Professor Bhattacharrya the next day and 
asked him ‘Sir, do you know this fact’. He coolly said 
‘Yes’. I was pained (I do not know why) and 
complained ‘Sir why did you not tell me this during the 
first meeting itself so that I would not have exhibited 
my ignorance and felt embarrassed’. The words he 
spoke after this have inspired me and encouraged me 
during all the development work that I have done and 
narrated in this article. He said, “If I had told you 
earlier you would not have experienced in you the 
ability to create/invent something new. Now you have 
confidence that you can also think original and may 
be in future you may make new things”. I can say that 
this is a true quality of a teacher wherein a teacher not 
only teaches but creates opportunity in his student to 
realize the inherent strengths/weaknesses in him/her. 
His words did come true at many occasions   whenever  
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length of traverse. Another requirement to make an 
ideal machine is a long bed of traverse – preferably 
lying between -∞ and +∞. Although none of the 
above requirements are practical, they do point 
towards definite possibility of further 
development.” 

Period 1973 to 1978 

 The concluding remarks of the report were 
challenging hence I got registered with Professor M. 
Bhattacharrya in 1973 to work further on this problem. 
We had long sittings in the Department and in his 
Rajputana Hostel warden quarter. Then one day he 
said, “Som now the time has come that you go out and 
get far better environment, facilities and exposure”. 
This again exhibited the greatnesses of Professor M. 
Bhattacharrya because normally not many Ph.D. 
supervisors will tell this to their research scholars. I 
was bit disturbed but then the ‘Government of India’s 
National Scholarship for Study Abroad’ award letter 
was received indicating that with this scholarship I 
could go to any part of the world to work in the field 
of LIM. I was excited and contacted the giants in this 
subject at that time - Professor E. R. Laithwaite at 
Imperial College of Science & Technology, London, 
and through him Professor A. J. Ellision, Head of 
Electrical Engineering Department, The City 
University, London, Professor Sakae Yammamura 
of Tokyo University, Japan, and Professor S. A. 
Nasar of University of Kentucky, USA. I got 
encouragement and positive response from all three of 
them.  

 Now came the problem of choosing a country 
from these three countries for which I got the guidance 
from Professor R. J. Galgali, Department of 
Chemistry, BHU – a God gifted person who helped so 
many in so many ways during his stay in BHU. Based 
on his analysis and intuition he said ‘you go to 
London, the UK - a country which has the roots of the 
subject and Professor E. R. Laithwaite is known as the 
father of Linear Induction Motors’. 

 My correspondences with Professor E.R. 
Laithwaite, Professor S. A. Nasar, Professor Sakae 
Yammaura and Professor A. J. Ellision for seeking 
possibility of doing research under them have been a 
memorable part of my journey with LIM. It is 
memorable because these correspondences reflect the 
nature and seriousness which these professors had for 
the prospective research scholars – and this is essential 
even now. Excerpts from the letters of Professor E. R. 

Laithwaite are given below to show how helpful and 
considerate he has been in his correspondence.   
 “….All these things are indicative of toils and 
troubles of a professor at Imperial College. If you were to 
register for Ph. D. you will be supervised by me, as Dr. 
Eastham is leaving, and I have already so little time for 
casual visitors, it would not be fair to ask you to work with 
me at this time.”  

April 4, 1973 

 “….May I first offer you my sincere congratulations 
on being awarded the National Scholarship for Study 
Abroad. What I said earlier is still true. It would be unfair 
for someone like yourself to be under my direct supervision, 
as my outside commitments are so heavy that it could well 
be that we will talk to each other only twice a year. 

 However, we have very close ties with City 
University…..there my personal friend Professor A. J. 
Ellison is working on linear motors……would be willing to 
accept you…..and it would mean that you still have access 
to me, probably for longer than if  you worked in my 
department……….. 

 I hope you will do this and I will have the pleasure of 
meeting you before the end of this year.”        May 17, 1973 

 The net outcome of the correspondence was that 
I joined The City University (TCU), London, and after 
meeting my guide Professor A. J. Ellision I visited 
Imperial College of Science & Technology, London, 
to report to Professor E. R. Laithwaite and take his 
advice and direction for my research in TCU. The few 
hours meeting was a memorable one as every word of 
his within a short time had enchanted me with the 
greatness of linear induction motors as experienced by 
him. He demonstrated so many working systems he 
had made to understand ‘what is induction motor’ (as 
he had often repeated during his class lectures that he 
has not been able to understand what induction is). He 
also demonstrated his famous transverse flux linear 
induction motor. I was asked to hold a small ‘vehicle’ 
(with secondary aluminum plate underneath) from one 
end of the transverse flux linear induction motor 
primary member and leave it when he tells me. To my 
surprise the vehicle left by me on the track ‘flew’ over 
the entire length of transverse flux linear induction 
motor primary member without touching the track or 
falling sideways due to the presence of 
electromagnetic forces of levitation and lateral 
guidance produced in what he called the ‘magnetic-
river’ created by him. The vehicle was caught by him 
at the other end. During this meeting Professor 
Laithwaite also told me not to rush for a quick degree 
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but do a good work. He also told me that it took him 
seven years to obtain his Ph.D. degree. Perhaps he 
observed some reaction on my face and reacted 
immediately, ‘It’s not that I did not do much during 
this period. It got delayed because I did not have time 
to put all my work in a thesis form.’ After this I met 
him many times without any problem, attended his 
inspiring lectures and watched his BBC Christmas 
Special Lectures. I remember each and every bit of it. 

My Stay at the City University, London 

 My guide Professor A. J. Ellision right from day 
one had been very kind to me and gave me time 
whenever I wanted to discuss my research progress 
and take his advice. By nature he was also very 
friendly and kind to everyone and this quality of his 
benefitted me a lot as whenever (while meeting a 
person from universities and industries in and around 
London) I told that I am working with Professor A. J. 
Ellision he/she would offer to help me in my research 
work in whatever way it was possible for him/her. I 
was thus able to effectively integrate the rich academic 
and industrial exposure which I received in the UK 
and also in European cities which I visited with IEE 
and IEEE Students Travel Scholarships.  

 During one of the initial meetings when I told 
him that I understand the inputs and outputs of an 
electromagnetic system but not what is happening in 
the electromagnetic system. He said, "Do you want to 
go inside this black-box? Do you have the courage?" 
My reply was ‘yes’ as I wanted to explore the links 
between the electrical input and mechanical output of 
an electromagnetic system. I knew that till I do not 
understand this I will never be able to effectively 
design these electromagnetic systems by providing a 
balance between all the five basic circuits of 
electromagnetic device viz. electrical, magnetic, 
mechanical, thermal and dielectric circuits of an 
electromagnetic system. He gave me green signal.  

 In yet another meeting after about six months 
when I approached him with a proposal to make 
circular transverse flux induction motor so that one can 
test transverse flux induction motor under dynamic 
conditions (as the set-up at Imperial College of 
Science & Technology, London, was good for 
standstill tests only). I had located U-shaped stampings 
in the Department store and had drawn a diagram also. 
He patiently listened to me and said ‘OK you play with 
this till we finalize your research plan’. This resulted 
in development of Basic transverse Flux Circular 

Motor. When it was shown to the professors of 
Imperial College of Science & Technology, London, 
one of them Professor Freeman remarked ‘Oh God 
this is a missing link between all the electric motors 
made so far’. Later BTFCM was placed as an exhibit 
during IEEE INTERMAG-75 at Imperial College of 
Science & Technology, London, - the only exhibit 
from a research scholar as all other exhibits were of 
senior professors. 

 Through research a link between the electrical 
inputs and mechanical outputs via magnetic circuit 
was thoroughly analyzed using the Maxwell’s 
equations and Maxwell’s Second Stress Tensor. The 
predicted 3-components of flux densities, forces and 
the performance closely matched with the 
experimental results obtained from BTFCM under 
dynamic conditions. The work was appreciated by IEE 
(UK) through “IEE Student Premium Award’. 

Back in BHU 1978 onwards – activities & 
milestones  
 On return I had planned to integrate the 
knowledge gathered in London to remove the 
weaknesses of the working system developed before 
going to London. In achieving this objective the 
encouragement and support received from Professor 
G. Rajsekar needs special mention. He, after looking at 
my thesis, asked me ‘Can you translate your research 
into working systems to demonstrate the principle?’ 
My reply was in affirmative. I told him that the main 
difficulty was in the laying of track along which the 
system has to move. He took this as a challenge and in 
his own dynamic way persuaded his friend Mr. K. P. 
Jairam, the then General Manger, DLW, Varanasi, to 
extend support for making the working system. I am 
grateful to DLW, its Officers and workers who whole 
heartedly extended help to make the whole system as it 
was unconventional in many ways. The 1:15 scale 
LIM based BHU-DLW surface transport model 
moving along 33-m oval track was later exhibited 
number of times in the Railway Pavelion of India 
International Fairs at Pragati Maidan, New Delhi. 
Being the only working system of its type in the 
country, it attracted attention of the visitors including 
the then Prime Minister of India Shri Rajeev Gandhi 
who remarked to Shri Madhao Rao Scindia, the then 
Railway minister that ‘this could be the future 
transport system for India’. 

 Since then a large number of LIM based 
working systems including a full-scale system carrying 
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urban transportation problem in the Indian cities.  

 In Japan the technology has been adopted 
through a consortium (Japanese Subway Association) 
approach which included people from 
Academics/Associations, Subway-Operators, 
Development-Components and Administration 
(supportive organizations). Figures [13] below show the 
usage up to 2006 and also distinct advantages and 
merits as observed by JSA. 

Copyright © Japan Subway Association. 2007. All rights reserved 6

Number of passengers in Japan

◆ Up to March 2006 since the first introduction in 1990 
in Osaka, Japan the Linear Metro systems carried safely 
more than around 2.2 billion passengers in total.

400 (million passengers / year)

300  

200

100

0

330 million

2.2 Billion Passengers (1990~2006)

1990             2000   2006  2010 (year)
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Merit of Linear Metro

Steep gradient
Non-adhesion drive allows even inclines of 

over 60‰ to be negotiated .

 
 

Copyright © Japan Subway Association. 2007. All rights reserved 11

Merit of Linear Metro

Sharp curve

The Linear Metro            
handles sharp               
curves effortlessly.

Quiet，smooth 
operation，with no 
squealing.

 

Copyright © Japan Subway Association. 2007. All rights reserved 18

Merit of Linear Metro

Conventional subway

Comfortable 
interior

Diameter

Linear Metro

Interior height

Floor height
Linear motor
Small-diameter 
wheels
Reaction plate

◆Lower than a conventional subway car floor height by 30 cm,    
the Linear Metro uses limited space more effectively.

Compact ＆ Comfort

 
 On the basis of experiences gathered from linear 
metros operating in Japan the Japanese have taken a 
blanket decision to make all future metros in the 
country Linear Motor based only. Two typical metros 
in operation in Japan are shown below. 

Copyright © Japan Subway Association. 2007. All rights reserved 25

Application example１

Osaka City 

 

Copyright © Japan Subway Association. 2007. All rights reserved 29

Application example2

Tokyo Metropolitan

 
 My presentation in February 2007 was followed 
by that of Mr. Ando [13] and the two presentations 
received lot of interest followed by discussion from the 
audience in the lecture hall as well from the media.  

 Prof. G Rajsekhar, former Dean Faculty of 
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Engineering and Technology and Professor 
Department Electrical Engineering IT–BHU, traced 
the history of LIM R&D activities in the Department. 
He wondered that if the country had implemented the 
Departmental proposal made in early 80’s, India would 
have been leaders in this field by now. He was hopeful 
that now the visit of Mr. Ando and Dr. Jatiya will 
lead to an effective integration of the ‘rich experience 
of Japanese Subway Association (JSA) in the 
implementation of Linear Metro in Japan’ with the 
‘fundamental LIM based R&D achievements of IT–
BHU’. He was optimistic and confident that jointly the 
two organizations can provide a solution for the urban 
transportation problem in India and all over the world.  

 Mr. Ando who is ‘father of linear metro in 
Japan’ appreciated the R&D in BHU and felt a need 
for exploring the possibility of solving the urban 
transportation problem in Indian cities through linear 
metro. There was a general consensus that the 
Government of India and the Government of Japan 
may be requested to initiate steps for joint 
ventures/participation in making Linear Metro based 
joint project proposals for Indian cities. To start with 
the first Linear Metro may be made operational in 
Varanasi as it would be a fitting tribute to 
Mahamana Pandit Madan Mohan Malaviyaji – the 
founder of Banaras Hindu University. The other 
reasons being that: 

• Due to Sarnath many Japanese visit Varanasi 
and this will help them in moving around 
comfortably 

• Any activity in Varanasi catches attention the 
world-over, and  

• The R&D at BHU can be easily integrated. 

 Since then efforts were made at many levels to 
initiate the activity between Japan and Varanasi but 
with no success so far. It is expected that with renewed 
efforts being made with the new ministry at the center, 
wherein Varanasi happens to be the Prime Minister’s 
constituency, the proposal may come through.  

 During the years a large number of 
technologies/working-systems have been developed 
and are ready for adoption by the user industries. 
These are : 

a. LIM powered systems for:  
(i) Overhead/Underground/Surface transportation,  
(ii)  Material Handling,  
(iii) Ropeways in which the rope does not move,  
(iv) Vertical elevators for vehicle parking,  

(v) People mover system for Connaught Place 

b. Control strategies for energy saving in LIM 
based systems including independent control of 
propulsion & attraction forces produced 

c. Handloom for visually handicapped. 

 Journey with a subject never ends. 
People/researchers may change but so far as the R&D 
in the subject is concerned, it continues and I have all 
hope that this will happen in our Department too. In 
this regard it is worthwhile now to explore the 
possibility of industry/academic-institution 
participation for further development and effective 
absorption of Linear Induction Motor (LIM) based 
systems which have been developed & tested in the 
Department.  
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MICRO HYDRO power generation system (MHPGS)  
is one of the popular renewable energy sources in the 
developing countries. MHPGS has obtained increasing 
interests in the 21st century due to their ecological 
irreproachability and acceptable prices for generating 
electrical power without producing harmful pollution 
and green house gases. MHPGS based on municipal 
waste water (MWW) is considered as environmentally 
friend renewable energy source since this can be sized 
and designed to limit the interference with river flow 
and canal flow. Most of the MHPGS’s operate in 
isolated mode for rural electrification of remote 
villages where the population is very small and 
extension of the distributed grid system is not 
geographically and financially feasible due to high 
cost investment in power transmission system. Small 
hydroelectric power generation systems (SHPGS’s) 
are relatively small power sources that are appropriate 
in many cases for individual users or groups of users 
who are independent of the electricity supply grid. 
Although this technology is not new, its wide 
application to small waterfalls and other potential sites 
like MWW based system are new1. SHPGS’s are the 
application of hydroelectric power on a commercial 
scale serving a small community and is classified by 
power and size of waterfall. Small hydro power plants 
(SHPP) can be divided into mini hydro (less than 
1,000 kW capacity), and micro hydro power system 
(MHPS) which has less than 100kW capacity. 
Hydroelectric power is the technology of generating 
electric power from the movement of water through 
rivers, streams, and tides. Water is fed via a channel to 
a turbine where it strikes the turbine blades and causes 
the shaft to rotate. To generate electricity the rotating 
shaft is connected to a generator which converts the 
motion of the shaft into electrical energy2.  

 Generally, in an autonomous MHPS, the small 
hydro power generators (SHPG) are the main 
constituents of the system and are designed to operate 
in parallel with local power grids. The main reasons 
are  to  obtain economic benefit of no fuel consumption  

 

by micro hydro turbines, enhancement of power 
capacity to meet the increasing demand, to maintain 
the continuity of supply in the system, etc. Small / 
micro hydro is highly fluctuating in nature and will 
affect the quality of supply considerably and even may 
damage the system in the absence of proper control 
mechanism. Main parameters to be controlled are the 
system frequency and voltage, which determine the 
stability and quality of the supply. In a MHPGS, 
frequency deviations are mainly due to real power 
mismatch between generation and demand. Reactive 
power balance in the hybrid system can be obtained by 
making use of variable reactive power device e.g. 
static VAR compensator3. Comparisons of various 
penstock materials have been presented considering 
friction, weight, cost, corrosion, joining and pressure 
for reliable operation of the MHPG system. Hybrid 
power systems are the most attractive option for the 
electrification of the remote locations. These include 
high cost because of the system complexity, site 
specific design requirements and the lack of available 
control system flexibility. Many countries have targets 
and aspirations for growth in renewable energy. If a 
new alternative generation technology is introduced 
that makes a relatively low contribution to the 
reliability of meeting peak demand then additional 
capacity may be needed to provide system margin and 
a cost is improved on the rest of the system. 
Quantification of the system costs of additional 
renewable in 2020 has been presented4.  

 MHPP using MWW neither requires a large dam 
nor is land flooded. Only waste water from different 
parts of the city is collected to generate power which 
has minimum environmental impact. After proper 
chemical treatment, water is provided to farmers for 
irrigation purpose. MHPGS using MWW of sewage 
plant can offer a stable, inflation-proof, reliable, 
economical and renewable source of electricity. This 
alternative technology has been appropriately 
designed, developed and practically implemented in 
the  campus   of   the   Indian  Institute  of  Technology,  

 *Associate Professor, Electrical Engineering Department, IIT (BHU), Varanasi, India 
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Banaras Hindu University, Varanasi (India). Reuse of 
MWW can be a stable, inflation proof, economical, 
reliable and renewable energy source of electricity in 
the power scenario of the 21st century5.  

 This paper is organized as follows: Section-I 
presents an overview on MHPGS based on MWW. 
Selection criteria and brief descriptions on basic 
components for designed and developed MHPGS at 
BHU campus is described in section-II. Selection 
criteria of penstock pipe materials, water turbines and 
various generators for different head are explained in 
this section. Annual, monthly and daily flow-duration 
curve (AFDC, MFDC and DFDC) have been obtained 
for design and development of MHPP based on MWW 
by recording water flow rates in this section. 
Generation reliability of constructed MHPP has 
evaluated using Gaussian distribution approach, peak 
load considerations, safety factor concept and Simpson 
1/3rd rule in section-IV. Results and analytical 
discussions are presented in section-V. Section-VI 
concludes this project work as an energy scenario of 
the 21st century. 

1.   Descriptions on Basic Components of  
     Developed MHPS: An Overview 

 The principal components of the MWW based 
MHPGS are waste water tank, penstock pipe, water 
turbine and induction generator. MWW and SEIG 
based MHPGS has been designed developed and 
constructed at Brocha sewage station of the Banaras 
Hindu University, Varanasi (Uttar Pradesh) India 
during the session: 2007-20081. Prototype MHPGS has 
been designed; installed and tested using farmland 
irrigation water flowing in canals at Taiwan. The 
designed MHP unit consists of a water wheel 
containing 16 blades, a mechanical shaft, two bearings, 
a gear box and a permanent magnet generator (PMG) 
and inverters. The low rotational speed of the water 
wheel can be speeded up to required rotational speed 
of the PMG through the designed gear box6. The 
following principal components of the developed 
MWW based MHPGS have been designed for reliable 
operation of the system. 

1.1 Selection of penstock pipe 

 The penstock is most expensive item in this 
project which may cost up to 40% of total project cost. 
Several factors should be considered when deciding 
which material to use for a particular penstock design 
pressure, i.e. the roughness of the pipe’s interior 
surface, method of joining, weight; ease of installation, 

accessibility to the site, design life, maintenance, 
weather conditions, availability, relative cost and 
likelihood of structural damage1. The most commonly 
used materials for a penstock are mild steel, high 
density poly ethylene (HDPE) and un-plasticized 
polyvinyl chloride (uPVC), because of their suitability, 
availability and approvability. The uPVC exhibits 
excellent performance over mild steel and HDPE in 
terms of least friction losses, weight, corrosion, and 
cost, etc. Comparison of the penstock materials 
considering friction, weight, corrosion, cost, joining 
and pressure have been explained4. uPVC material has 
been selected and used for design of the penstock for 
development of this project. 

1.2 Selection of turbines 

 The choice of water turbine depends mainly on 
the head and MWW flow rate for installation of the 
MWW and SEIG based MHPP. The selection also 
depends on the desired running speed of the generator. 
To adjust for variations in stream flow, water flow to 
these turbines is easily controlled by changing nozzle 
sizes or by using adjustable nozzles. Turbines used in 
the hydro system can be classified as Impulse (Pelton, 
Turgo and Cross flow), Reaction (Francis, Propeller, 
and Kaplan) and water wheels (under-short, breast-
shot and overshot). Groups of the water turbine for 
various head available have been proposed for sewage 
system based MHPP5. The reliability and performance 
of the MHPGS based on MWW and SEIG are depends 
on the turbines / water wheels efficiency. Kaplan 
turbine is used for reliable performance, installation 
and establishment of this project.  

1.3 Selection of generator 

 Induction and synchronous generators are used 
in power plants and both are available in three phase or 
single phase systems. Induction generators are 
generally appropriate for MHPGS1. Induction 
generator offers many advantages over a conventional 
synchronous generator as a source of isolated power 
supply. Reduced unit cost, ruggedness, brush less (in 
squirrel cage construction), reduced size, absence of 
separate DC source and ease of maintenance, self-
protection against severe overloads and short circuits, 
are the main advantages2. Capacitors are used for 
excitation and are popular for smaller systems that 
generate less than 10 to 15 kW. Use of induction 
generator is increasingly becoming more popular in 
MHP application because of its simpler excitation 
system, lower fault level, lower capital cost and less 
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maintenance requirement. However, one of its major 
drawbacks is that it cannot generate the reactive power 
as demanded by the load. Most of the early stages 
MHPP are equipped with synchronous generators2. 
SEIG is used at installed MHPGS. Generation voltage 
of SEIG depends on the shaft speed, residual 
magnetism, reduced permeability at low magnetization 
and value of the capacitor connected to the machine. 
Reliability of the self excitation must be very high at 
generation time. It is achieved either by increasing the 
speed or increasing the capacitor value or both. 
Residual magnetism and permeability of the rotor iron 
core cannot be changed during operating condition of 
the SEIG. However, capacitor value and shaft speed 
can be changed7. Terminal voltage of the SEIG is 
directly proportional to the shaft speed. If shaft speed 
of the SEIG is decreased below the particular value of 
the speed, then generation will stop. This particular 
value of shaft speed is called the minimum value of 
speed or threshold speed. Similarly, if the shaft speed 
of the generator is below the minimum value of the 
threshold speed, then SEIG will not generate any 
voltage. Many times generation failure noticed due to 
lower shaft speeds from the threshold speed of the 
SEIG. So evaluation of the Success and failure 
probabilities of the MWW based MHPGS is required7. 

2.  Development of Flow – Duration Curve of SWW     
     Based MHPS in BHU Campus 

 In this paper, annual, monthly and daily flow 
duration curves (FDC) have obtained for development 
and installation of the MHPP by recording water flows 
from maximum to minimum values. Annual flow 
duration curve (AFDC) and daily flow duration curve 
(DLDC) of the developed system have obtained for 
performance and reliability evaluation of the MHPGS. 
The AFDC and DFDC are used to assess the expected 
availability of water flow, flow variations and power 
capability to select the type of the turbine and 
generator4. According to FDC there is a difference in 
waste water flow (WWF) between summer (March - 
June) and winter (November - February) cycles and 
this can affect the power output produced by installed 
MHPP. These variations have considered for 
estimation of the total expected energy generation. 
Peak load demand has considered for evaluation of 
reliability of the MHPGS at different generation 
capacity, load demand and atmospheres variations. 
Output power has been estimated at different flow rate 
and head available in sewage system of the Banaras 
Hindu University, Varanasi, India.  Reuse of MWW of 

the city can be a stable, inflation proof, economical, 
reliable and renewable energy source in the power 
scenario of the 21st century2.  

 According to the above discussion, if SEIG 
parameter, torque, water head, capacitor value etc are 
constant, then the generation depends only on the shaft 
speed. SEIG shaft speed depends on the MWW flow 
rate. It means if the shaft speed is below the threshold 
speed then the generation will stop. The threshold 
speed of the MWW and SEIG based MHPG system 
has been calculated from the experimental results. The 
value of threshold speed of MWW is 3.5m3/sec for this 
particular case. Thus, shaft speed of the SEIG due to 
MWW flow rate lower than the 3.5m3/s, generation 
will stop. So, reliability of the generation failure due to 
lower speed from the threshold speed is examined 
successfully. For reliability evaluation of the MHPP, 
ADFDC of each month have been drawn to get idea of 
the failure and success generation at particular time. 
Generation time, repair time and number of times 
when generation fails for each month have discussed 
successfully for reliability evaluation of the system8. 

2.1 DFDC and AFDC of Developed MHPP 

 In this paragraph, average daily flow duration 
curves (DFDC) and annual flow duration curves 
(AFDC) have obtained by recording the MWW flows 
from maximum to minimum values. For development 
of the DFDC of any month of the assessment year, 15th 
day of each month is considered for flow rate 
measurement 24hour duration. DFDC and AFDC of 
the developed plant have also obtained from the 
average of the three years duration (from July 2009 to 
June 2012) for reliability evaluation of the MHPG 
system as shown in Fig: 5 and 6 respectively. The 
educational calendar or academic session of the BHU 
starts from July, 01 and ends on June, 30. Plant data 
are collected from July, 2009 to June, 2012. Peak load 
demand at different working conditions of the 
generation capacity, load demand and atmospheres 
variations have considered to evaluate the reliability of 
the MHPG system.  

2.1.1 DFDC for July, August and September  
         months 

 The new academic session of the BHU starts in 
month of the July, which is a rainy season. Therefore, 
waste water flow rate mostly reaches the maximum 
point from July to September as shown in fig.1. 
During these three months the average MWW flow 
rate is above 5m3/sec as shown in fig.1. The number of 
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 Average Daily Flow-Duration Curve (ADFDC) 
from July 2009 to June 2012 and Average Annual 
Flow-Duration Curve (AAFDC) of the MWW based 
MHPG power plant from July 2009 to June 2012 have 
been presented as shown in the fig 5 and 6 
respectively. According to available AFDC of the 
developed sewage power station, the average value of 
the flow rate is 4.67m3/s. Reliability indices for the 
evaluated MWW flow rates have been described in the 
next section.  

 
Fig: 5. ADFDC for three years (July 2009 - June 2012) 

 
Fig: 6. AAFDC for three years (July 2009 - June 2012) 

2.2. Reliability indices Evaluation Using Flow  
       Duration Curves 

 Reliability indices like: failure rate (λ), repair 
rate (µ), Mean Time to failure (MTTF), Mean Time to 
Repair ((MTTR) and Mean Time between Failure 
(MTBF) of the system have been evaluated in this 
paper. Evaluation of the number of generation failure 
and its repair time of every month have presented in 
this section. These data are calculated from the sewage 
flow rate at IIT (BHU) campus. Total time for the 
average data collection is three years (July 2009 – June 
2012).  July, August, September, March and April 
have less number of generation failure and repair time. 
Thus, success probability of system is good during 
these months. December, January, May and June 
months are not the suitable periods for generation due 
to unavailability of the suitable MWW flow rates. 

Thus, success probability of the developed system is 
not good during these months.  

 
 Fig: 7. Average failure Chart of MHPGS (July 2009 – June 2012) 

 

 
Fig: 8. Average repair and operating time of the developed system 

Table I Evaluation of Reliability Indices for case: I 

Reliability 
Indices 

Session: I 
(2009-
2010) 

Session: II 
(2010-
2011) 

Session: III 
(2011-
2012) 

Failure rate 
(λ) 

0.0115 f/hr 0.276 f/day 100.74 f/yr 

Repair rate 
(µ) 

0.765 r/hr 18.36 r/day 6701.4 r/yr 

MTTF (r) 86.952 hr 3.623 days 0.0099 yr 

MTTR (m) 1.306 hr 0.0544 day 0.00015 yr 

MTBF (T) 88.26 hr 3.6774 
days 
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3.  Probabilistic Approaches for Reliability  
     Evaluation of Developed MHPGS 

 Reliability of system is the probability of system 
performing its function adequately for a period of time 
intended under the operating conditions intended. 
According to this statement success probability, 
adequate function, time period and operating condition 
are the basic attributes of the system reliability. 
Reliability indices and success / failure probabilities 
have been evaluated using Gaussian distribution 
approach, peak load and safety factor concept and 
Simpson 1/3 rd rule successfully2. 

LOLP Evaluation Using Simpson 1/3rd Rule 

 Failure probability of MHPP has also been 
evaluated with more realistic model as load duration 
curve. Generating model adopted in this system is 
Normal distribution function. The reliability evaluation 
is based on maximum average generation capacity 
available. The probability of load exceeding the 
generation capacity is called loss of load probability 
(LOLP). LOLP of the developed system using stepped 
load duration curve (SLDC) can be written as follows:  
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The LOLP expression for 100 steps of the SLDC using 
equation (12) can be expressed as follows [1]-[5].  
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 The LOLP using SLDC of the developed system 
have been evaluated by Simpson’s 1/3rd rule. LOLP of 
the system is evaluated considering LDC as SLDC 
with maximum 100 steps. This may be possible if 
daily load duration curve can be approximated as 
multilevel representation as in the case with Markov 
modeling of load in frequency and duration 
calculations. 

4.  Result and Discussions 

 Failure probability as explained in section 4 has  

been evaluated using various set of data available at 
developed MHPP at Broacha sewage station of the 
BHU campus using prababilistic approach1, 2. 
Discussions on obtained results have been described as 
follows.  

LOLP Evaluation using Simpson 1/3rd rule  

 The generation capacity data for evaluation of 
LOLP has been obtained from installed MHPP. LDC 
is designed and obtained a straight line with Pdmax = 
1000W and Pdmin = 300W for reliability evaluation of 
the system using Simpson 1/3rd rule. Various plots for 
different steps of the LDC have been drawn for 
performance analysis and reliability evaluation           
of system considering different conditions using 
equation (2).  

Table II: Generation capacity for evaluation of LOLP 
with stepped load duration curve 

Capacity 
(W) 

σ
C 

= 
10% 
of ܥ

σ
C 

= 
15% of 
 ܥ

σ
C 

= 20% 

of ܥ 

σ
C 

= 
25% of 
 ܥ

500 50 75 100 125.0 
550 55 82.5 110 137.5 
600 60 90 120 150.0 
650 65 97.5 130 162.5 
700 70 105 140 175.5 
800 80 120.0 160 200.0 
850 85 127.5 170 212.5 
900 90 135.0 180 225.0 
950 95 142.5 190 237.5 

1000 100 150.0 200 250.0 
1050 105 157.5 210 262.5 
1100 110 165.0 220 275.0 
1150 115 172.5 230 287.5 
1200 120 180.0 240 300.0 
1250 125 187.5 250 312.5 
1300 130 195.0 260 325.0 
1350 135 202.5 270 337.5 
1400 140 210 280 350.0 

 

Case I: LOLP Evaluation for 5 steps of SLDC 

 LOLP for 5 steps of the SLDC has been 
evaluated in table: III for different generating capacity 
of the installed MHPP.  
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Table III: LOLP for 5 steps of the SLDC 

Loss of Load Probability for 5 steps of SLDC 

Capacity 
C 

Curve D 
for  

σc=25% 
of C 

Curve C 
for 

σc=20% 
of C 

Curve B 
for  

σc=15% 
of C 

Curve 
A for  
σc=10
% of 

C 
500 0.0940 0.0730 0.0660 0.0600
550 0.0930 0.0720 0.0650 0.0550
600 0.0920 0.0710 0.0640 0.0500
650 0.0910 0.0700 0.0630 0.0400
700 0.0905 0.0620 0.0600 0.0350
750 0.0900 0.0600 0.0550 0.0250
800 0.0840 0.0550 0.0500 0.0200
850 0.0805 0.0500 0.0400 0.0150
900 0.0800 0.0400 0.0330 0.0100
930 0.0700 0.0450 0.0300 0.0080
950 0.0600 0.0400 0.0250 0.0030

1000 0.0500 0.0300 0.0150 0.0025
1050 0.0400 0.0200 0.0080 0.0015
1110 0.0300 0.0150 0.0055 0.0010
1130 0.0250 0.0130 0.0045 0.0000
1190 0.0170 0.0080 0.0035 0.0000
1400 0.0045 0.0020 0.0021 0.0000

 

 In figure: 9, the curves A, B, C and D show the 
relations of LOLP and generating capacity at σC = 
25%, 20% 15%, and 10% of generating capacity 
respectively. The LOLP of the generation capacity of 
developed system increases with increasing values of 
σC. For same generating capacity available, if σC 
increases, the LOLP also increases.  

 
Fig 9: LOLP v/s generation capacity for 5 steps 

Case II: LOLP Evaluation for 10 steps of SLDC 

 Fig. 10 represents the relation between LOLP 
and various generating capacity available in MHPGS 
with effects of various σC. The LOLP has been 
evaluated for 10 steps of load duration curve and 
included in the table IV.  

Table IV: LOLP for 10 steps of the SLDC 

Loss of Load Probability for 10 steps of SLDC 
Capacity 

C 
Curve D 

for  
σc=25% 

of C 

Curve C 
for 

σc=20% 
of C 

Curve 
B for  
σc=15
% of C 

Curve 
A for  
σc=10
% of C 

500 0.0950 0.0730 0.0660 0.0600 
550 0.0945 0.0720 0.0610 0.0550 
600 0.0824 0.0710 0.0640 0.0560 
650 0.0811 0.0700 0.0650 0.0400 
700 0.0802 0.0620 0.0600 0.0350 
750 0.0800 0.0600 0.0550 0.0250 
800 0.0760 0.0550 0.0500 0.0210 
850 0.0730 0.0520 0.0400 0.0150 
900 0.0720 0.0400 0.0330 0.0130 
930 0.0710 0.0450 0.0300 0.0080 
950 0.0600 0.0400 0.0250 0.0030 
1000 0.0530 0.0300 0.0150 0.0025 
1050 0.0400 0.0200 0.0082 0.0015 
1110 0.0340 0.0150 0.0055 0.0014 
1130 0.0250 0.0130 0.0045 0.0000 
1190 0.0170 0.008 0.0035 0.0000 
1400 0.0045 0.0020 0.0021 0.0000 

 

 The curves have been plotted for 10 steps as 
shown in the fig.10. The LOLP of system increases 
with increments in σC due to large uncertainty 
involved in the generating capacity distribution factor. 

 
Fig 10: LOLP v/s generation capacity for 10 steps 



19

 

C

Th
fo
cu
an
an

C

 

 
sa
LO
−

C
th
ge
un

94  

ase III: LOL

he plots of L
or 20 steps 
urves A, B, C
nd generating
nd 10% respe

Table V

Loss of L
Capacity 

C 
C

σ

500 0
550 0
600 0
650 0
700 0
750 0
800 0
850 0
900 0
930 0
950 0

1000 0
1050 0
1110 0
1130 0
1190 0
1400 0

It is obs
ame generati
OLP with σC

. Similarly 
he LOLP of c
enerating cap
ncertainty inv

Fig 11: LOL

PRAJ

LP Evaluati

LOLP v/s ge
is drown as

C and D show
g capacity fo
ectively.  
V: LOLP for 

Load Probabi
Curve D 

for  
σc=25% 

of C 

Cu

σc

0.0900 0
0.0905 0
0.0901 0
0.0824 0
0.0813 0
0.0813 0
0.0810 0
0.0812 0
0.0800 0
0.0710 0
0.0600 0
0.0530 0
0.0400 0
0.0340 0
0.0250 0
0.0170 0
0.0045 0

served from 
ing capacity
C = 15% of −

C
from curves
curve E is g
pacity. This 
volved in gen

LP v/s gener

JÜÀ : Vol. 60, P

ion for 20 st

enerating cap
s shown in 
w the relation
or the σC = 

20 steps of t

ility for 20 st
urve C 
for 

c=20% 
of C 

Cu

σc=
o

0.0730 0.
0.0720 0.
0.0710 0.
0.0700 0.
0.0620 0.
0.0600 0.
0.0500 0.
0.0520 0.
0.0400 0.
0.0450 0.
0.0400 0.
0.0300 0.
0.0200 0.
0.0150 0.
0.0130 0.
0.0080 0.
0.0020 0.

curves C an
y of the pow
−

C  is higher t
s D and E it 
greater than c

is due to th
nerating capa

ration capacit

Part-02, Year 2

teps of SLDC

pacity for SL
the fig 11. 

n between LO
25%, 20%, 

the SLDC 

teps of SLDC
urve B 
for  
=15% 
of C 

Curv
fo

σc=
of

0660 0.0
0610 0.0
0640 0.0
0650 0.0
0610 0.0
0550 0.0
0500 0.0
0420 0.0
0330 0.0
0300 0.0
0250 0.0
0150 0.0
0082 0.0
0055 0.0
0045 0.0
0035 0.0
0021 0.0

nd D that for
wer system,
han σC = 10%
is observed 

curve D at s
he fact that l
acity functio

ty for 20 step

2014-15 : Speci

C 

LDC 
The 

OLP 
15% 

C 
ve A 
or  
10% 
f C 
600 
550 
560 
400 
350 
250 
210 
150 
130 
080 
030 
025 
015 
014 
000 
000 
000 

r the 
, the 
% of
that 

same 
large 
on. 

ps 

capa
incr

Cas
     

con
B fo
hav
σc=
valu
for 
draw
diff
incr
SLD
syst
SLD
the 

F

F

al Issue on "Sci

In summa
acity increa
reases at sam

se IV: LOLP
         SLDC

The plots
sidering diff
or 10 steps a
e been illust
10%, 15%, 
ue of the σc 
different ste
wn from da
ferent steps 
reasing gene
DC. Nature o
tem has diff
DC. This var
system for d

Fig 12: LOLP

Fig 13: LOLP

ience & Techno

ary, if standa
ases, the LO
me generating

P Evaluation
C 

s of LOLP
ferent steps (
and curve C 
trated in figu
20% and 2
generation s
ps of the SL
ata of the t
of the SLD

eration capa
of the curve
ferent LOLP
riation is due
different step

P v/s generat

P v/s generat

ology" 

ard deviation
OLP of dev
g capacity. 

n for Differe

P v/s gener
(curve A for
for 20 steps)
ures 12, 13, 

25% respecti
system has d
LDC. These g
tables III, I

DC. LOLP d
acity for all
es indicates t
P for differen
e to differen
s of the SLD

tion capacity

tion capacity

n of generati
eloped syste

ent steps of 

rating capac
r 5 steps, cur
) for the SLD
14 and 15 

ively. For a
different LOL
graphs are al
IV and V 
decreases w
l steps of t
that generati
nt steps of t
t loadability 

DC. 

y for σc=10%

y for σc=15%

ing 
em 

 

city 
rve 
DC 
for 

any 
LP 
lso 
for 

with 
the 
ion 
the 
of 

 
% 

 
% 



 

 

5. 

 
re
be
of
M
of
AF
in
av
be
ha
fo
an
su
ou
flo
re
ge
m
ge
lo

DE

Fig 14: LOL

Fig 15: LOL

Conclusion

Design 
liability eva

een described
f the propos

MHPP at Bana
f experiment
FDC, DFDC

nstalled MHP
vailable at B
een evaluated
as been reco
or reliable op
nd available 
ummer / wint
utput has be
ow rate and 
liability in

eneration ca
methodologies

eneration sys
ad and gener

SIGN ASPEC

LP v/s gener

LP v/s gener

ns 

aspects and
aluation of 
d successfull
ed concept 
aras Hindu U
tal tests were
C and SLD
PGS based o
Broach sewa
d successful

ommended fo
peration of th

head have 
ter and day /

een estimated
head of sew

ndices and 
apacity8. Pr
s have been 
stem reliabili
ration capaci

CTS AND RE

ration capacit

ration capacit

d probabilist
the installed
ly in this pap
and develop
University ca
e performed 

DC. Generat
on MWW a

age station o
lly. Turbine 
or different 
he MHPP5. M
been measu

/ night cycles
d and measu

wage plant fo
reliability 

obabilistic 
introduced 

ity evaluatio
ity models. C

ELIABILITY E

ty for σc=20%

ty for σc=25%

tic approach
d MHPGS h
per. On the b
ped experime
ampus, a num
for designin

ting capacity
at different h
of the BHU
– generator 
heads of MW
MWW flow 
ured conside
s. Typical po
ured at diffe

for calculatio
evaluation 

approach b
in this paper
n using diffe

Case studies 

EVALUATIO

 
% 

 
% 

h for 
have 
basis 
ental 
mber 
ng of 
y of 
head 
 has 
sets 

WW 
rate 

ering 
ower 
erent 
on of 

of 
based 
r for 
erent 
with 

seve
dev
goo
only
in r
Cas
dem
Furt
with
capa
decr
relia
curv
gen
SLD
the 
area
gen
also
from
sma
prop
wor

Ack

Eng
Hin
part
wor

Ref
1.

2.

3.

ON OF MICRO

eral conditi
eloped MHP

od performan
y in terms of
related to th
se study intro
monstrate the
ther, in all c
h an increas
acity and h
reases. Sim
ability evalu
ve of the 
eration capa

DC have als
generation 

a is propose
eration from

o plan for pi
m overhead 
all chargeab
posed for be
rk.   

knowledgem

Author is
gineering, In
ndu Universit
tial financial
rk.  

ferences 
R. K. Sak
Evaluation
Based on M
the IEEE E
Conference
IEEE Van
Columbia, 
Columbia,
10.1109 
http://www
R. K. Sa
Approach 
MWW Ba
and Susta
Journal); 
10.1016/j.r
Volume: 2
Factor: 
http://www
P. Fraenke
Edwards, a
guide for

O HYDRO PO

ions of th
PP in Unive
nce of the p
f failure prob
he accuracy 
oduced in th
e applicatio

cases it is co
se in varianc
hence, relia

mpson 1/3rd 
uation of th
developed 

acity curves 
o justified th
system. Fut
ed for mini

m irrigation c
ico and nan
water tanks 

ble batteries
etter approxim

ment 

s grateful to
ndian Institut
ty), Varanas
l support for

ket, “Design, 
n of Micro Hyd
Municipal Wa
Electrical Pow
e: 2008 (EPE
couver Sectio
Vancouver, B
6-7 Octobe

/ EP
w.ieeexplore.ie
aket, "Design

for Generati
sed Micro-hy

ainable Energ
Reference

rser.2013.08.0
28, December

5.
w.sciencedirec
el, O. Paish,
and V. Bokald
r Developme

OWER PLAN

he configur
ersity campu
proposed me
bability eval
of the relia

his paper has
ons of the m
nfirm that L
ce of load a
ability of o

rule has b
he stepped 
power plan
for differen

he reliability
ture research
i and micro
anals. Power

no hydro pow
of the build

s. Simpson 
mation and 

o Departmen
te of Techno
i, Uttar Prad
r carrying o

Development
dro Power Ge

aste Water”, In
wer and Ener
EC 2008), IE
on, The Univ
BC Canada, V
er, 2008, pp

PC. 2008
eee.org 
n Aspects an
on Reliability

ydro Power Pl
gy Reviews, 
e: RSER-
033, ISSN
r 2013, pp: 9
.627, 
ct.com/rser. 
, A. Harvey,
ders, “Micro-H
ent Workers”

NT... 1

ration of t
us revealed t
ethodology n
luation but al
ability indic
s been given
methodologi

LOLP increas
and generati
overall syste
been used 

load durati
nt. LOLP v
nt steps of t
y conditions 
h work in th
o hydro pow
r engineers c
wer generati
dings to char

3/8th rule 
future resear

nt of Electric
ology (Banar
desh (India) 
out this proj

t and Reliabil
eneration Syst
n proceedings
rgy Internatio

EEE Canada a
versity of Brit
V6T1Z4, Brit
p: 01-08, DO
8. 47633

nd Probabilis
y Evaluation 
ant", Renewa

Elsevier (S
-2804, DO
: 1364-03
17- 929. Imp

Web-s

 A. Brown, 
Hydro Power
”, Intermedi

195 

the 
the 
not 
lso 

ces. 
n to 
ies. 
ses 
ing 
em 
for 
ion 
v/s 
the 
of 

his 
wer 
can 
ion 
rge 

is 
rch 

cal 
ras 
for 
ect 

lity 
tem 
s of 
nal 
and 
tish 
tish 
OI: 
55, 

stic 
of 

able 
SCI 
OI: 
21, 

pact 
ite: 

R. 
: A 
iate 



196  PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

 

Technology, Publishers in associated with the 
Stockholm Environment Institute London, UK, 1991. 

4. R. K. Saket and Anand Kumar, K. S. “Hybrid Micro 
Hydro Power Generation using Municipal Waste 
Water and its Reliability Evaluation”, In proceeding 
of the Greater Mekong Sub region Academic and 
Research Network (GMSARN) International 
Conference-6-7 December 2006 on Sustainable 
Development: Issues and Prospects for the Greater 
Mekong Sub region, Asian Institute of Technology, 
Bangkok, Thailand, pp: 13-20, 
http://www.gmsarn.ait.ac.th  

5. Dr. Saket, R. K.; Dr. Bansal, R. C. and Anand 
Kumar, K. S.;  “Reliability Evaluation of Hybrid 
Micro Hydro Power Generation using municipal 
waste water”, GMSARN International Journal on 
sustainable Development: Issues and prospects for 
the Greater Mekong Sub-region, Klong Luang, 
Pathumthani, Thailand, First issue of the Biannual 
journal, June 2007, vol.1, No:1, pp:13-20, 
http://www.gmsarn.ait.ac.th  

 

6. R. K. Saket, R. C. Bansal and Col. Gurmit Singh, 
“Power Systems Component Modelling and 
Reliability Evaluation of Generation Capacity”, 
International Journal of Reliability and Safety, 
Inderscience Publishers (U. K.), Volume: 03; No: 04; 
pp: 427-441. DOI: 10.1504/IJRS.2009.028586, 
ISSN:1479-389X (Print), 1479-3903 (Online), Online 
Date : Monday, September 21, 2009, Web Site: 
http://www.indercsience.com/ijrs 

7. L. D. Arya, S. C. Choube and R. K. Saket; 
“Generation system Adequacy evaluation using 
probability theory” Journal of the Institution of 
Engineers (India), vol.81, March 2001, pp: 170-174., 
http://www.ieindia.org  

8. Lokesh Varshney and R.K.Saket, “Power estimation 
and reliability evaluation of Municipal Waste Water 
and Self Excited Induction Generator based Micro 
hydro power generation system”, International 
Journal of Hydrology Science and Technology, 
volume: 03, Issue: 02, pp: 176-191, 2013. 

 
 O 



IMPACT OF ENVIRONMENTAL CONDITIONS ON LIBRARY 
DOCUMENTS: A REVIEW 

 
 

DR. NAVIN UPADHYAY* 
 

“The surest way to preserve your books in health is to 
treat them as you would your own children, who are 
sure to sicken if confined in an atmosphere, which is 
impure, too hot, too cold, too damp or too dry.”    

   “William Blades, The Enemies of Books, London, 
1880.”  

 The above-mentioned advice of William Blades 
is as valid today as when it was written. This is also 
still applicable with other library documents which are 
the product of IT revolution. The life expectancy of 
library documents is significantly affected by the 
environmental conditions in which they are stored. 
Environmental problems in the library buildings can 
cause significant damage to the documents. Generally, 
the library administration ignore, building up slowly 
over time until they reach crisis point. The damage of 
some documents is as similar as the damage of human 
kidney, which is detected – until it is too late. It has 
been observed that in many cases Poor environmental 
conditions can lead to damage to hundreds or even 
thousands of items at one time, each of which may 
need expensive individual repair. The damage 
documents can often be repair by the conservators, but 
this is rarely a cheap process and there are many other 
negative consequences. Therefore, the best solution is 
to know the factors that affect library documents and 
make necessary arrangements so that the documents 
may not be damaged due to the environmental factors. 

 The materials of which library collections are 
composed, namely paper, palm leaves, leather and 
adhesives used in bookbinding, optical media (CD 
ROM, DVDs etc.) are susceptible to two main forms 
of deterioration. One is biological deterioration caused 
by insect attack and/or fungal growth, and the other 
form of deterioration is caused by adverse 
environmental conditions such as extremes of 
dampness or wide fluctuations in relative humidity 
associated with large variations in day and night 
temperatures, light and atmospheric pollutants. These 
two forms of deterioration are interconnected because 
humid conditions  favour   the   growth   of   fungi  and  

 

accumulations of dust and dirt will attract insects. 

 The knowledge of environmental conditions in a 
library or archive is essential for the librarians to 
planning the best strategy for the preservation of 
collections and for targeting resources effectively. 
Apart from this, the librarians should be aware of 
impact that the environment conditions and 
environment pollution can have on library documents 
so that they may plan to preserve documents as long as 
possible. Although, there is a long list that may reduce 
the life of library documents, only environmental 
factors have been discussed in this article. 

Effect of Temperature and Relative Humidity on 
Printed and Optical Media 

 Temperature and humidity have a significant and 
lasting effect on library documents. As relative 
humidity is dependent upon temperature, these two 
factors should be considered together. Control of 
temperature and relative humidity is critical in the 
preservation of library and archive collections because 
an unacceptable level of either contributes 
significantly to the breakdown of materials. Data are 
available showing the conditions of temperature and 
humidity under which damage to materials can occur 
(Nicholas 1973). One such kind of damage is from 
mould, which may grow where the relative humidity at 
the surface is around 80% or above. Moulds can be 
harmful to humans, so staff and users need to be 
protected if they handle affected collections 
(www.bl.uk/blpac/pdf/mould.pdf). Excessive levels of 
both can cause mould or mildew to grow on the books 
and it may also cause paper and binding to swell and 
contact, which they so at different rates. Its result came 
out as warping in the structure of the book. For 
example, storing books above air conditioning units or 
heat vents can damage books due to serve temperature 
and humidity changes that occur.  If you see tiny, 
almost invisible insects inside the books as you are 
reading it, this indicates the presence of microscopic 
mildew particles. The little bugs live on mildew and 
eat it out of the books. 

  
*Assistant Librarian, IIT Library (BHU), Varanasi 
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Fig 1. Effect of changes in temperature and humidity 
(Leather bound book warped and suffering from “Red 
Rot”). (Source: http://dlis.dos.state.fl.us/archives/preservation/books/index.cfm) 

 It is a fact that heat accelerates deterioration. 
The rate of most chemical reactions is proximately 
doubles with each increase in temperature of 10°C 
(Walker, Alison, 2013). High temperatures also affect 
the acids inherent in old, brittle documents. The higher 
the heat, the faster the acids will work to make the 
paper brown and crunchy. The high relative humidity 
condition provides the moisture necessary to promote 
harmful chemical reactions in materials. Extremely 
low relative humidity, which can occur in winter in 
centrally heated buildings or in very dry climates, may 
lead to desiccation and embrittlement of some 
materials. 

 Apart from the printed materials, the libraries 
have developed other type of reading and storage 
materials (optical media), which can last long in 
comparison to the printed materials. However, it also 
needs proper care because the environmental 
conditions can reduce its life. CDs and DVDs can be 
reliable for many decades with proper handling. As 
with all other types of media, degradation is inevitable 
over time, but steps can be taken to help prevent it 
from occurring prematurely.  

 The polycarbonate substrate, or the plastic 
composition, that makes up most of the disc is a 
polymer material that is vulnerable to moisture. 
Optical discs will perform well within a wide range of 
temperature and relative humidity conditions. In the 
case of exposure to high temperatures, heat buildup 
speeds the degradation process by breaking down the 
recording layers of discs that employ organic dye 
compounds. Discs kept in a cooler, less-humid 
environment and not subjected to extreme 
environmental changes would last longer. High 
moisture content that can seep into disc cracks or 
scratches and foster the growth of bacteria or mold that 
can affect the readability of the disc by a drive's laser. 

Discs used frequently should be stored at a 
temperature similar to that of the environment in 
which they are to be used. This minimizes stress from 
frequent temperature change. 

Effect of Light on Printed Materials and  
Optical Media    
 Light can damage books, especially by fading 
the bindings. It also adds to the "red rot" of leather 
covers as the ultraviolet rays break down the leather 
fibers as shown in the fig.1. Apart from this, exposure 
to light causes fading of dyes, inks and pigments, and 
can contribute to the ageing and embrittlement of 
paper, cloth and leather.The best obvious example of 
this is the way in which a newspaper left in daylight or 
artificial light will turn yellow within days, while a 
similar paper kept out of the light will not. All kinds of 
light are harmful, but ultraviolet radiation is 
particularly damaging.  
 Rapid and serious deterioration of paper is 
caused by the oxidation of cellulose brought about by 
the ultraviolet rays in sunlight and fluorescent light. 
There are two effects of light on paper materials that 
result in its ultimate embrittlement and deterioration. 
First, it has a bleaching action that causes some 
whitening of paper and fading of colored papers and 
certain inks. Second, it causes any lignin, which may 
be present in the paper, to react with other compounds 
and turns it yellow or brownish. This reaction results 
in newspapers' turning yellow on exposure to light can 
be witnessed anywhere. Certain invisible changes also 
occur at the same time when these visible effects of 
light are taking place. Fibers in the paper are broken 
into smaller and smaller units until they are so short 
they can no longer maintain the bonds necessary to 
hold the paper together. Some woods bleach under the 
action of light; some turn "yellow" and some darken. 
Unfortunately, the reactions initiated by light continue 
after the source of the damage has been removed. 
 Although all wavelengths of light are damaging, 
ultraviolet (UV) radiation is especially harmful to 
library documents because of its high level of energy. 
The standard limit for UV is 75 µW/l. The sun and 
tungsten-halogen or quartz lamps, mercury or metal 
halide high intensity discharge lamps, and fluorescent 
lamps are some of the most damaging sources of light 
because of the high amounts of UV energy they emit. 
Consistent contact with UV (ultraviolet) rays may 
reduce the life of optical media. The sunlight's 
ultraviolet photons have enough energy to produce a 
photochemical reaction, altering the optical properties 
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of the dye (recording layer) molecules. The broad 
spectrum of unfiltered sunlight, infrared to ultraviolet, 
can impart heat to the disc. The increased temperature 
generated by sunlight will accelerate the degradation 
or breakdown of the dye layer (recording layer) of the 
disc. The combination of high temperature and high 
relative humidity will further accelerate that 
degradation. Sunlight accelerates the aging of the disc 
by altering the appearance of the recording layers and 
therefore rendering the disc ineffective.  

Effect of Pollution on Printed Materials and 
Optical Media 

 Pollutants contribute heavily to the deterioration 
of library documents. Particulate pollutants may enter 
the library from external sources such as roads, 
industrial sites, building works and it may be generate 
inside the library as products of material decay, by 
wooden shelving or certain types of paint. The two 
major types of pollutants are gases and particulates. 
Gaseous contaminants especially sulfur dioxide, 
nitrogen oxides, peroxides, and ozone catalyzes 
harmful chemical reactions that lead to the formation 
of acid in materials.The worse contaminants for this 
group of materials are sulfurous and sulfuric acids 
resulting from the combustion of fuels and from other 
industrial processes. Sulfur dioxide when mixed with 
water (humidity) turns to sulfuric acid, which is a 
leading cause of “red rot” in leather book covers.  This 
creates a serious problem for paper and leather, which 
are particularly vulnerable to damage caused by acid. 
There is a close correlation between the loss of 
strength of paper and its acidity resulting from sulfuric 
acid contamination.  Dust and dirt particles in the air 
not only carry with them the adsorbed pollutants 
mentioned above but may exert an abrasive action on 
books and paper. Another effect could be witnessed in 
the form of discolored & brittle paper, weak and 
powdery leather. Solid pollutants cause mechanical 
deterioration by abrasion and encourage the spread of 
mould and insects. 

 Pollution can damage the data stored on the disc 
and reduce the life of the optical disc. Fingerprints, 
smudges, dirt, or dust on the laser reading side of the 
disc can disrupt laserfocus on the data even more than 
a scratch can (Byers, 2003). Dirt or dust on the disc 
can block or reduce the light intensity of the laser. If 
severe enough, it will cause the disc drive to miss data 
as the disc is being read. Fingerprints, smudges, or dirt 
cover wide areas of data and can cause the laser beam 
to go out of focus or lose intensity. They can also 

cause widespread misreading of data along the data 
lines or tracks, to an extent that exceeds the error 
correction capability of the disc drive. Dust can also 
spin off into the disc drive and collect on the laser 
head or other internal components. Fingerprints, 
smudges, and dirt are easier to remove than scratches; 
it is simply a matter of cleaning them off. Apart from 
optical media, audiovisual documents are extremely 
sensitive against dust, which influences not only the 
integrity of the carriers by abrasion, but also 
deteriorates the retrieval of the signals in the replay 
process. In severe cases, a total signal breakdown can 
be observed. (http://webworld.unesco.org/safeguarding 
/en/txt_envi.htm) 

How to Minimize the Damage Caused by the 
Environmental Factors 

 As mentioned in the beginning of the article the 
damage of some documents is as similar as the damage 
of human kidney, which is detected – until it is too 
late. Therefore, the best way to overcome this problem 
is to adopt all safety measures, which can minimize the 
effect of environmental factors. Environmental 
conditions and methods of storage have a great 
influence on the life of documents. Control of the 
environment and the provision of good storage 
conditions constitute the first of all preventive 
measures. 

Controlled Temperature & Relative Humidity  

 Maintaining a consistent environment within the 
library is most important. Providing stable and optimal 
temperature and humidity is an important step in 
safeguarding the library documents. Library materials 
benefit from being stored in an environment with a 
low temperature and low humidity; however, 
temperatures should be comfortable for library users 
and staff as well. This fact could not ignore that the 
reading space and book stacks could not be separate in 
many cases. So first, the library should decide that 
what temperature and humidity setting could 
comfortably maintain throughout the year without 
affecting the library users and documents. Maintaining 
stable conditions is crucial. A library should choose a 
temperature and relative humidity within the 
recommended ranges that can be maintained twenty-
four hours a day, 365 days a year.  

 Authorities disagree on the ideal temperature 
and relative humidity for library documents. This may 
vary from region to region as per their climate 
conditions. A frequent recommendation is a stable 
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temperature no higher than 70°F and a stable relative 
humidity between a minimum of 30% and a maximum 
of 50%. (http://www.nedcc.org/free-resources/ 
preservation-leaflets/2.-the-environment/2.1-tempe-
rature-relative-humidity,-light,-and-air-quality-basic-
guidelines-for-preservation). Research indicates that 
relative humidities at the lower end of this range are 
preferable since deterioration then progresses at a 
slower rate. Keep in mind, however, that standards for 
temperature as well as for relative humidity are based 
on conditions in temperate climates and may be 
unattainable in very dry and humid tropical areas. PD 
5454:2012 recommends temperature 13 C to 20 C and 
relative humidity 35% to 60% for the storage of library 
and archive collection. (Guide for the storage and 
exhibition of archival materials, 2012). 

 HVAC (Heating, Ventilating and Air Cooling) 
systems can regulate humidity and temperature and 
suppress mold growth, performing these tasks 
consistently throughout storage areas. Libraries have 
found that the best conditions are maintained by 
constant-volume, all-air HVAC systems whose 
filtration, dehumidification and humidification, 
maintenance, and monitoring tasks are handled by 
central (rather than distributed) stations. Now days, 
computerized Building Management Systems (BMS) 
are available to monitor climate conditions and control 
HVAC equipment in large buildings or groups of 
buildings. There are two types of instruments available 
to measure temperature and RH independently of a 
BMS. ”Snapshot" measurements which record of 
conditions at a specific moment and provide a rough 
picture of environment and are dependent on human 
participation; and those that provide a continuous 
record of climate conditions. The “Snapshot” 
recording instruments which can be used to monitor 
the temperature and humidity are thermometers ( to 
measure accurate temperature), humidity indicator 
strips or colour cards ( showing approximate reading), 
Battery –operated Psychrometer, Electronic 
Tempratute Humidity Meter (±3-5% accuracy), Min/ 
max Digital Hygrothermographs etc. Data loggers, 
Recording Hygrothermographs are continuous 
monitoring devices that provide continuous record of 
climate conditions. 

 If temperature does not control because of 
inadequate mechanical systems, other preservation 
measures (passive climate control) can be taken. 

 Some Passive climate control, which can be 
adopted, is:  

1. Reduce heat gain by covering windows to the 
east and west with screens or curtains to control 
direct sunlight and use of surrounding 
vegetation, such as shade trees. 

2. Increase air circulation by taking advantage of 
breezes, keeping windows open but screened to 
prevent the entry of insects and birds. Open any 
vents or small windows close to the ceiling to 
stimulate the circulation of air through open 
windows closer to floor level.  

3. Reduce heat intake by using reflective colors on 
roof surfaces, installing false ceiling to reduce 
heat from the roof. 

4. Reduce extreme humidity with dehumidifiers. 

Light  

 Any exposure to light, even for a brief time, is 
damaging for library documents, and the damage is 
cumulative and irreversible. Light accelerate 
deterioration of library and archival materials. 
Although all wavelengths of light are damaging, 
ultraviolet (UV) radiation is especially harmful to 
library and archival materials because of its high level 
of energy. Skylights that allow direct sunlight to shine 
on collections should be covered to block the sun or 
should be painted with titanium dioxide or zinc white 
pigments because this reflects light and absorb UV 
radiation. Ultraviolet-filtering plastic films or UV-
filtering Plexiglas can be used for windows to lower 
the amount of UV radiation passing through them. 
Therefore, the library materials should not be display 
where the sun shines directly on them, even if for only 
a short time and even if the windows are covered with 
an ultraviolet-filtering plastic.  

 When materials are being used by the library 
users, light should be from an incandescent source. 
However, it should be in mind that incandescent bulbs 
generate heat so it should be place at a distance from 
materials. Light levels should be as low as possible, 
and exposure should be for the shortest time that is 
feasible. The standard limit for UV is 75 µW/l. The 
sun and tungsten-halogen or quartz lamps, mercury or 
metal halide high intensity discharge lamps, and 
fluorescent lamps are some of the most damaging 
sources of light because of the high amounts of UV 
energy they emit. Light accelerates deterioration of 
library and archival materials. 

Pollution 

 Air pollution contains sulphur dioxide, oxides of 
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nitrogen, ozone, and carbon dioxide, all of which may 
be absorbed into book materials and produce sulfuric 
acid and other acids. Cigarette smoke also contains 
gases harmful to books. Ventilation is a requirement 
for any area where people work or study. The Health 
and Safety Executive requires that workplaces are 
‘adequately ventilated’ with ‘fresh, clean air’ that is 
‘uncontaminated’ and is ‘circulated through 
workrooms’ (HSE, 2003). 

 Open windows may admit industrial air 
pollution, but if the outside air is clean, they will 
promote good air circulation. Make sure windows have 
screens to keep out dust and insects. Dust not only 
abrades bindings and obscures text, it also contains 
mould spores. Periodically vacuuming or dusting your 
books will help prevent a mold outbreak. Because 
mould spores are extremely small, it is best to use a 
vacuum with a HEPA (high efficiency particulate air) 
filtration system with a brush attachment to vacuum 
bindings gently. 

 Controlling air quality inside the library is 
difficult and complex and depends upon several inter-
related factors. There are a number of standards for air 
quality. However, the most reasonable 
recommendation is that the amount of pollutants in the 
air be reduced as much as practicable. Gaseous 
contaminants can be removed by chemical filters, wet 
scrubbers, or a combination of both. Particulate matter 
can be mechanically filtered. Electrostatic precipitators 
should not be used because they produce ozone. 
Equipment varies in size and complexity from 
individual filters attached to vents, furnaces, or air 
conditioners to building-wide systems. 

 HEPA filters can remove at least 99.97 percent 
of airborne particles that are 0.3 micrometers in 
diameter. Pollen Mould spores range in size from 1-
200 micrometers in diameter. It is important that your 
vacuum cleaner have an enclosed system so that all of 
the expelled air passes through the HEPA filter. If you 
do not have a vacuum with a HEPA system, you can 
wipe dust off your books using “magnetic” wiping 
cloths that hold dust using an electrostatic surface 
charge. (Swiffer cloths are one commercial brand.) Do 
not wipe your books with any  cloth  treated  with  wax,  

liquid, or perfumes; chemical additives may harm your 
books.  
Conclusion 
 The action needed to achieve a good 
environment can be seen as a series of steps that 
should be reviewed as part of a regular cycle. First, the 
library administration should establish which 
environmental factors are to be monitored and in 
which location; after that establish targets for 
environmental conditions; then purchase and install 
equipments, collect and organize data, analyze this, 
present and act on results, and after some time review 
it. It should be noted that Specialists should do the air 
pollution and biological contamination, whereas the 
former can be done by library staff provided certain 
instructions are followed. 
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AD-HOC NETWORKS 
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The ad-hoc networks are often multi hop networks. 
Some neighboring mobile nodes that are in communi-
cation range of each other can directly communicate, 
while others needs to use one or more intermediate 
router nodes to communicate with far nodes. So, a re-
liable routing functionality is fundamental in these 
networks. 

 Nodes and links can appear and disappear spon-
taneously due to the behaviour of users (who may turn 
off/on a node), the depletion of battery power, etc. As 
nodes are free to move arbitrarily and may disappear, 
such networks can be characterized by a dynamic, of-
ten rapidly-changing, random and multi hop topology. 
This ad hoc topology may also change when the nodes 
adjust their transmission and reception parameters 
(Corson & Macker, 1999)[1]. The continuous presence 
of these phenomenons implies a very dynamic and 
randomly evolving topology in both time and space. 

 Since wireless ad-hoc networks with mobile 
nodes have not stable topology, the classical network 
functions such as the routing are difficult to realize. 
The router nodes and the links between them are not 
stable and can appear and disappear randomly. So, 
classic routing algorithms cannot be used successfully. 
Many special reactive, proactive and hybrid routing 
algorithms have been proposed to solve the data 
transmission in multi hop ad hoc networks. However, 
new approaches should be used which deals with these 
dynamic changes. In the case of reactive routing, the 
proposed route to satisfy a new request can be volatile 
and so, the communication concerned by it may be 
frequently interrupted and new routes may be com-
puted. As an example, we can cite AODV, which is a 
well known reactive on-demand routing protocol pro-
posed in (Perkins & Royer, 1999)[2]. The dynamic 
source routing (DSR) also proposes the dynamic allo-
cation of routes (Johnson & Maltz, 1996)[3]. Trivially, 
the establishment of the new routes involves additional 
latency and intensive communication for control pur-
poses. When a proactive routing algorithm is applied, 
the topology changes must be broadcasted in the whole  

 

 

network. The topology information is first monitored 
then periodically distributed and stored in routers. A 
typical example is the protocol DSDV (Perkins & 
Bhagwat, 1994)[4] and an optimized control flooding 
based solution can be found in OLSR (Jacquet et al., 
2001)[5]. The update of the topology information in 
proactive case is not immediate and cannot be ex-
ecuted permanently. The broadcasted control messages 
pass through the randomly congested network and 
achieve the different nodes with different random de-
lays. In the case of both the reactive and proactive 
routing, the route information may be outworn and 
may not correspond to the routing objectives. So, the 
routing is based on uncertain and not necessary ade-
quate information. In both cases, this information can 
be obsolete at the moment of its utilization. A wrong 
routing implies packet losses or additional delay. A 
route breaking issue from expired information initiates 
expensive mechanisms to find a new route. Moreover, 
topology and/or route maintenance involves important 
control message overhead. 

Stability Based Routing in Ad-hoc Networks 

 Generally classic proactive and reactive routing 
protocols apply a simple additive cost metric (often the 
hop count) to compute shortest paths towards destina-
tions. Often, shortest paths are not reliable when the 
network topology changes dynamically. To illustrate, 
let us imagine a shortest path with minimum number 
of hops. Such a path corresponds to links (hops) that 
rely far nodes in the space. This kind of links may be 
very unstable due to the mobility of the extremities. 

A. Observations on link stability 

 Several simple approaches aiming with the im-
provement of the routing decision can be found in the 
literature. Some works established that choosing routes 
based on additional information such as the position of 
the nodes, their battery level and the mobility pattern 
permits to design routing algorithms which is best 
suitable for dynamic nature of multi hop ad-hoc net-
works.  
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 Most of stability oriented works on routing con-
sider the link stability in the ad hoc networks funda-
mental. Effectively, the stability of a path depends on 
the stability of its composing links. Several methods 
for stability based routing use a classification of the 
network links. In (Dube et al., 1997)[6] authors use the 
strength of the received signal of neighboring nodes to 
determine whether the associated link is either weakly 
connected or strongly connected. Routing is then per-
formed through paths maximizing the received signal 
strength. The signal strength is used as central metric 
to establish a route with long life time in (Agarwal et 
al.2000)[7]. In their routing method, the authors suggest 
a routing protocol called Route-Lifetime Assessment 
Based Routing protocol (RABR) wherein the route se-
lection is done using an intelligent residual-route-
lifetime prediction on the basis of affinity appraisal of 
the candidate routes. Affinity is an estimate of the time 
after which a neighbor will move out of the threshold 
signal boundary of a mobile host, and hence is a meas-
ure of link availability. A similar, cross-layer informa-
tion based solution is proposed in (Trivino-Cabrera et 
al., 2006)[8] to find long-live paths in ad-hoc networks. 
Since a path is broken if one of the used links is bro-
ken, the authors propose the minimal received signal 
strength along the candidate path as indirect measure-
ment of the path lifetime. Targn and al. also approach 
the link stability by considering the radio propagation 
effect on signal strength in (Targn et al., 2007)[9]. A 
stochastic radio propagation model is proposed to 
compute received signal strength between adjacent 
nodes and to predict path loss. The authors consider 
that the link stability is equal to the probability of the 
receiving signal strength exceeding a predefined thre-
shold. So, the estimation of link stability is derived 
from the prediction of signal strength. Considering the 
stability of a route, they state that the least stable link 
within a route would be the bottleneck for the route. 
The life spans of multi-hop routes decrease by increas-
ing the route length. To model the effect of route 
length on estimating route stability, the authors con-
sider the route stability as the product of link stabili-
ties. With awareness of link and route stabilities, then 
an Ad-hoc On-demand Stability Vector (AOSV) 
routing protocol is proposed to reactively discover and 
maintain stable routes adapted to radio channels. Simi-
larly, the authors in (Chen & Nahrstedt, 1999)[10] also 
propose the classification of network links from the 
point of view of their stability. Their objective is to 
find a path with sufficient resources to satisfy a given 
delay or bandwidth requirement in a dynamic multi 

hop mobile environment with the help of a distributed 
QoS routing algorithm. In their classification, links be-
tween stationary or slowly moving nodes are consi-
dered as stationary links. In contrast to this, links 
which exist only for a short period of time are handled 
as transient links. Newly formed links are also consi-
dered to be transient as they are more likely to break 
down. Routing should use then stationary links when-
ever this is possible.  

B. Probability based route computations. 

 Uncertain and unstable environment of highly 
dynamic ad-hoc networks focus on intensive research 
activities to find new and efficient models. The ran-
dom behavior of ad hoc networks has been analyzed 
with the help of random graphs where the existence of 
an edge is characterized by a probability (Jacquet & 
Laouiti, 1999)[11]. Traditional random graph cannot 
model the dynamic behavior of the ad hoc networks.  

 Firstly analyses of the uncertainties were related 
to wire networks. In (Gu´erin & Orda, 1999)[12]  the 
network state is modeled with the help of random va-
riables. In (Kuipers et al., 2005)[13] the authors analyze 
the stability of paths in Internet like networks. They 
establish that monitoring any change along the Internet 
is not possible and they distinguish two kinds of 
changes: frequent changes and changes which occur 
infrequently. The infrequent changes can be broad-
casted efficiently in the network; the convergence is 
fast compared to the change frequency. In the case of 
slight changes, it is not necessary to update the net-
work with useless information. Since a constant update 
procedure of the network state information is very ex-
pensive (even not possible), the available network state 
information for routing is inherently inaccurate and the 
established paths can be broken at any time. 

 Link and path availability is described in paper 
(Mcdonald & Znati, 1999b)[14]. According to authors 
availability A i, j (t) of a link (i, j) is defined as the 
(conditional) probability that the link is active between 
two nodes i and j at time (t0 + t) given that it was ac-
tive at time t0. Similarly, the directed path availability 
Πk m,n(t) is defined as the probability of the existence 
of a given path k between the source m and the desti-
nation n at time (t0 + t), supposing the existence of this 
same path at ime t0. If the independence of link fail-
ures is assumed, the path availability is given by the 
link availabilities that composed it: Πk m,n(t) = 
Π(i,j) k Ai,j(t). 
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Probabilistic Routing Procedure 

 The information used to select a path in highly 
dynamic ad hoc networks, when a route request arrives 
in a router is more or less imprecise. We now specify 
the major causes of uncertainties in routing informa-
tion. 

A. Uncertainties of routing information 

• In the case of reactive routing protocols:  route 
request are broadcast without any a previous 
knowledge of network state. The request corres-
ponds to a new communication or to the restora-
tion of a broken route. Generally, the source 
broadcasts a request and the destination answers 
using a route selected on the base of the received 
state information on the components of the 
route. Then the route is configured in the routers 
and used until its break. The state information 
can be volatile.  The framework for reactive 
routing protocol is shown in Figure 1 (a). The 
figure illustrates the use of the state information 
on an intermediate element X of the selected 
route. The source sent the request at time (t0 − 
Z) which is treated at time (t0 − Y) by an inter-
mediate element. The state information on X ar-
rives to the destination at time t0. The destina-
tion selects the route on the base of received 
overall information at time t. The route reply 
containing the decision arrives at the source at t 
and the communication can begin. If the compo-
nent X does not exist when the route reply 
reaches the configuration of X, then the route is 
considered as broken. Because the state of the 
element X can change rapidly after the configu-
ration of the selected route.  

• In the case of proactive routing protocol:  state 
information on the network component is broad-
casted regularly and each router maintains a da-
tabase on the network state. If a route request is 
presented, the router decides which route should 
be used toward the given destination. The deci-
sion is based on the local network state database. 
The typical use of the state information on an 
element X by a router R is illustrated in Figure 1 
(b). The state information of X is sent to R at 
time (t0 − Y) and received at t0. This informa-
tion will be used at time t for routing until the 
end of the routing period if all right. 

 In both cases state information for routing can be 
non-correct because of rapid and unpredictable 

changes in the network and because of random propa-
gation delay of information. 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 1 (a) Probabilistic framework of reactive routing 
protocol 
B. Network model  
The aim is to model the availability of the network 
elements in dynamic ad hoc networks. There are two 
kinds of elements in consideration: 
• Nodes (mobile device): manage their presence in 

the network autonomously. 
• Edges (potential communication capabilities be-

tween node pairs): In this model, two nodes are 
capable to communicate if they are in the com-
munication range of each other, independently 
of their operational state.  

          

 

 

 

                

 

 

 

 
 

Fig. 1 (b) Probabilistic framework of proactive routing 
protocol. 
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 This model (which was basically proposed in 
(Marie et al., 2007)[16] contains also nodes representing 
the network nodes and edges corresponding to the po-
tential communication capabilities (which are binary 
relations). At a given time, each element can be in the 
state UP (U) or in the state of DOWN (D)[17]. The 
whole network model corresponds to a complete graph 
with n nodes and n (n −1)/2 edges representing the 
communication capability relations. 

C. The existence probability of a path 

 Let us assume that consecutive links 
1 2{ , , }mL L L…… are in the path and the adjacent nodes 

1 2{ , , }mn n n…… which are also in the path. Let us con-
sider the link iL  between two consecutive nodes 

1in − and in on the path. Let 1( , )i iR n n− be the binary 
random variable which indicates the potential commu-
nication capability between them. 1( , )i iR n n−  = 1 when 
they are in the range of each other (corresponding to 
the state UP) and 1( , )i iR n n−  = 0 (in the state DOWN). 
Let us consider probability P(x = 1) = P(x), indicate the 
probability that the element x is available. Mainly, we 
are interested to find the availability of the elements on 
the time interval [t, t + ∆] without interruption. 

 The link iL  exists between nodes 1in − and in , if 
and only if both nodes are in state UP and are also in 
communication range of each other. Naturally the link 
does not exist if one of the nodes shuts down or if 

1( , )i iR n n− is in the state OWN. Then the probability of 
the presence of link between nodes will be given as  

 ( ) 11P = P( , , ( )),
i iii iL R n nn n −−    ……..    (1) 

 Generally, the existence of a node is independent 
from the existence of each other and from the location 
of the nodes. The potential communication capability 

1( , )i iR n n− between the nodes depends only on the dis-
tance between them, and also their communication 
ranges. This potential communication capability is 
completely independent from the activity state of the 
nodes. Due to the independence, the probability of the 
existence of a link in the ad-hoc networks can be given 
as: 

( ) 1 1= P( ).P( ).P( ( , ))i i i i iP L n n R n n− −   …  (2) 

 The mathematical computation can be genera-
lized easily to express the probability of the existence 

of a complete path. Let us consider that a communica-
tion potential path (s, d) = {s, 1n  , ..., d} such that 0n  = 
s and mn = d.  This path exists if and only if all the 
nodes on the path are in UP states and if each succes-
sive pair of nodes on the path can communicate (i.e. 

1( , )i iR n n−  = 1). 

( ) ( )0 0 1 1P ,   P ( ,..., , ( , ),... ( , )) ... 3m m ms d n n R n n R n n−=  

 Our assumption is that the existences of the 
nodes are always and completely independent from the 
other facts. So, the nodes do not appear and disappear 
in a correlated manner. As it is indicated in (Zhang & 
Dong, 2007)[15], generally, the neighbor links are not 
independent in ad-hoc networks because of the uncer-
tain presence of the common nodes and their mobility. 
The presence of a node in  is separately represented in 
this model and its probability corresponds to P ( in ). In 
reference to the communication capabilities, the dis-
cussion on path stability given in (Zhang & Dong, 
2007) [15]  is important consideration. In this model, an 
end-to-end communication capability of a path is ex-
pressed by 0 1 1( , ),........, ( , )m mR n n R n n− . Since the com-
munication capabilities which do not share any com-
mon endpoint are independent, the probability of the 
end-to-end communication capability is equal to: 

, 1
1

( ) ( , )
m

s d i i
i

P R P R n n−
=

=
⎛ ⎞
⎜ ⎟
⎝ ⎠
I  

1 1

, 1 1 1
1 1

( ) ( , )). ( ( , ) ( , )( | )
m m

s d i i m m k k
i k

P R R n n P R n n R n nP
− −

− − −

= =

= ⎛ ⎞
⎜ ⎟
⎝ ⎠
I I                 

1

, 0 1 1 1
2 1

( ) ( ( , )) ( ( , ) | ( , ))
jm

s d j j k k
j k

P R P R n n P R n n R n n
−

− −
= =

= ∏ I ……  (4) 

 But, since the communication capabilities which 
do not share any common endpoint are independent, 

, 0 1 1 2 1
2

( ) ( ( , )) ( ( , ) | ( , )).....(5)
m

s d j j j j
j

P R P R n n P R n n R n n− − −
=

= ∏  

or 

 1 2 1
, 0 1

2 2 1

( ( , ), ( , ))
( ) ( ( , )) .....(6)

( ( , ))

m
j j j j

s d
j j j

P R n n R n n
P R P R n n

P R n n
− − −

= − −

= ∏     

 If we assume that the different potential com-
munication capabilities are independent, that is, we 
suppose that the nodes approach one to the others in an 
uncorrelated way as it has been made in (Yu et al., 
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2003), then the probability of the common event can 
be computed as the product of the probabilities of ele-
mentary events: 

 
, 1

0 1

( ) ( ). ( ( , ))....(7)
m m

s d i i i
i i

P R P n P R n n−
= =

=∏ ∏  

 Let us examine that the source 0n = s and the 
destination mn = d belong insignificantly to each path 
from s to d. So, the existence probability of both nodes 
does not affect the path selection for any routing algo-
rithm. Moreover, in actual cases, the path is wanted to 
ensure the connection between two existing nodes s 
and d. The simplified conditional probability of the 
path existence is the following: 

 
1

, | 1
1 1

( ) ( ). ( ( , ))....(8)
m m

s d sd i i i
i i

P R P n P R n n
−

−
= =

=∏ ∏  

D.  Path with maximal probability of existence 

 Here the path will be used between the source 
and the destination from the route request at time t un-
til the end of the routing period, so we are more inter-
ested in path which should be stable in the time inter-
val [t, t + ∆]. The optimal path corresponds to the path 
with the higher existence probability in this interval. 
Let ,s dT be the set of paths between the nodes s and d. 

The most stable path optT can be found as: 

 
,

a r g m a x ( ) . . . . ( 9 )
s d

o p t
T T

T P T
∈

=  

 Since the logarithm function is a monotone in-
creasing function: 

 
,

arg max(ln ( ))....(10)
s d

opt
T T

T P T
∈

=  

or 

 
,

arg min( ln ( ))....(11)
s d

opt T T
T P T

∈
= −  

 Taking into account the development of the exis-
tence probability of the paths: 

,

1

1
1 1

argmin ln ( ) ln ( ( , )) ....(12)
s d

m m

opt i i iT T
i i

T P n P R n n
−

−
∈

= =

= − + −⎛ ⎞
⎜ ⎟
⎝ ⎠
∑ ∑  

Conclusion 

 The complete review paper somehow deals with 
the probabilistic nature of path establishment and its 
possible stability for a desired time. Routing procedure 

is based on link stability and probability based route 
determinations. Here we observe that owing to its 
highly dynamic nature of ad-hoc networks, routes may 
frequently break. This leads to the topology and route 
maintenance issues. Hence it is necessary to determine 
the algorithms that must work in a dynamic and unsta-
ble environment. An important issue is the selection of 
stable routes which can reduce the control traffic and 
the packet losses. The topology information in the rou-
ters can be inaccurate at the moment of its utilization. 
The main objective of this review paper is to describe 
the most important heuristic and probability based 
ideas in order to obtain routes as stable as possible. 
Described mathematical procedure can be used to es-
timate the uncertainties due to unexpected changes and 
to random propagation delay of network state informa-
tion. The routing algorithm finding the more stable 
path for a given time interval corresponds to finding a 
shortest path among various possible routes.  
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It is essential to first define the genetically modified crops 
before going more in profundity regarding the pros and 
cons of Genetically Modified Corps (GMCs)/ Genetically 
Modified Products (GMPs)/ Genetically Modified Foods 
(GMFs). GMCs are crops, the genetic material of which 
has been modified by using genetic engineering techniques 
rather than traditional breeding techniques. The use of 
genetic engineering is a most recent and modern scientific 
alteration technique using foreign genes of specific 
character to produce new variety of crops with 
comparatively higher vigour, yield, resistant to cold, pests 
or insects, herbicides, drought and containing 
pharmaceutical significant traits. GMPs are products of 
GMCs such as crops leaves, branches, husks, whole plants 
other than grains and fruits etc., while GMFs are the grains 
and fruits produced from GMCs e.g. wheat, rice, pulses, 
tomatoes etc. 

Process of producing GMCs 

 It begins with the “genetic mapping” of those 
crops that would be possibly used to mix up their 
genetic material to exchange or insert the genetic 
property or properties with defined trait or traits.  
Genetic mapping is defined as the total number of 
genes present in a crop(s) with recorded details of their 
sequences. The gene of choice with known sequence 
and function of particular crop is then identified using 
molecular biological lab techniques. It is cloned into a 
vector and then introduced into the desired crop(s) at 
embryonic level to enable to get incorporated into the 
main genome to produce GMCs. The modified seeds 
are obtained from GMCs and then seeded under the 
controlled condition such as green houses or any other 
traditional conditions. 

Advantages of GMCs 

 GMCs have prime role in the augmentation of 
produced food taste and overall food quality. A little or 
no chemical pesticide is required in the GMCs due to 
insect pest resistant nature of the plants in comparison 
to the non-GMCs where chemical pesticide is required 
to control the pests. Since pesticide are not used from 
outside, pest resistant GMCs are more eco-friendly as  

 

it does not go into the air, natural soil and fresh water 
supplies thus causing no or very little addition of 
environmental hazards due to very less or almost 
negligible production of hazards. The non-use of 
pesticides decrease the growing and farming cost too 
including higher crop yields. Higher crop yields could 
be correlated to the increase in the daily income of 
peasants due to growth of better enhanced quality of 
GMPs and GMFs. 
 Higher yield of GMCs also result in the lowering 
of the food prices helping in reducing poverty and 
malnutrition in the developing third world countries 
with augmentation of living status. As people in poor 
countries spend more than half of their income on food 
alone, lower food prices mean an automatic reduction 
of poverty. The use of GMCs could be beneficial with 
decrease in the illness and sickness among the 
consumers due to its enhanced nutritious values. The 
GMFs could be a source of vitamins and minerals to 
the undernourished people of secluded areas of the 
developing countries [1] and to the poorest people of 
the poor countries of the third world. This required 
rigorous bio-safety testing of GMFs and GMPs with 
proper labeling before released into the market. If 
there is any chance of health hazard, GMCs should not 
be allowed to sown into the field by the farmers and 
also should not be allowed to be released into the 
markets. 
 Since GMCs are stress resistant, drought 
resistant and harboring other properties thus grow in 
odd environment without any extra machinery and 
extra energy [2, 3, 4, 5, 6, 7, 8, 9]. Moreover, there are 
possibilities that GMCs could be used to produce bio-
insecticides and bio-pesticides to control the insects or 
pests on non-GMCs comparatively more environment 
friendly than the chemical insecticides and pesticides. 
 However, there is pressing need that customers 
should be well informed about the beneficial effects 
and harmful effects of GMFs and GMPs so they can 
evaluate the GMCs in stare with food value, nutrients 
contents,  and  impact  on  other   agricultural   crops  in  

 

addition to their effects on human as well as on cattle 
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health. Farmers and consumers must be taught that less 
or no chemical pesticides are required to remove the 
pests or insects from the GMCs harbouring genes of 
pests resistant hence having less hazardous 
environmental effects [10]. Eventually, there are some 
drawbacks too. Such pest-resistant crops might be 
cause of origin and spread of novel and comparatively 
more resistant "super weeds” and “super pests” [10]. 
But this disadvantage is insignificant than the benefits 
as farmers must be earning more income than the 
traditional crops cultivation and thus should be 
spending more money on their children education, also 
in living high standard life. Cultivation of more and 
more fields with GMCs by developing countries could 
be bringing them in the competition of trading 
countries who earn more money from the cultivation 
and trading of GMFs or GMPs by generating taut 
competition and conflicts. Such scientific farming of 
GMCs could be beneficial to stop unwanted 
deforestation occurring due to growing population’s 
need. On the other hand this could be slowing down 
global warming by diminishing the carbon dioxide 
load from the atmosphere. Increasing competition 
among the countries of various regions those are 
growing GMOs, may lead to the genesis of new 
consensus culminating into new trade, tariff and quota 
policies. 

 Recently, it has been observed that most of the 
countries belonging to European Union were opposing 
the cultivation of GMCs, firstly because they feel that 
these crops are advantageous to human health and 
environment, and secondly there is notion that since 
USA is a largest producer of GMCs, and exports 
GMPs in the other developing nations, and to those 
nations which are in verse to gain the status of 
developed countries, might have been provoking 
further anti-American feelings, due to 
“Americanization” at global level. There might be 
other reasons to such as inconsistency in the rule and 
regulation of FDA and other USA agencies. As the 
other GMCs growing countries are concerned to the 
human health, animal’s safety and hazardous effects to 
the environment due to addition of GMPs. Thus these 
countries are conducting rigorous testing of produced 
GMPs and GMFs for safer use and release into the 
environment to avoid possible harm. However, 
supremacy greediness of GMFs manufacturing firms 
can’t be ignored since they are trying to extract 
maximum monetary benefits. This is followed by the 
non-standard and unsynchronized bio-safety tests all 
around the world particularly in GMFs manufacturing 

countries, making difficult to believe the safety 
concern of GMPs. The authentic rule and regulation 
that all the GMPs should be sold into the market after 
strict bio-safety tests is still not followed [11]. The 
notion that, if there is least possibility of hazardous 
health effect, GMPs should not be allowed to go 
through the markets. The GMFs have to pass through 
stringent and multifaceted standards of testing to fully 
meet the criteria to be get accepted by the consumers. 
Measures should be able to boost up the confidence of 
consumer because only methodically understood 
GMCs due to their scrupulous testing are released into 
the market. Due to use of genetic engineering 
techniques there was scientific expansion of 
agriculture in the area of pharmaceutical sciences 
because of improved perceptiveness of GMPs leading 
to the development of food commodities associated 
with new medicines [12]. Resultant is creation of new 
genetic foods and beverage weapons. On the other 
hand revolution in scientific agriculture has given 
concept of “Super foods” [12, 13], that are 
comparatively economical to produce and grow 
quicker in large quantities with high nutritious value. 
High production of foods by one companies with a 
fewer competitors could be able to generate risk of 
oligopolies with increase prices of food commodities 
via widening gap between giants and smaller 
corporate. Moreover, generating more political power 
to mega companies that could be influencing safety 
concern with compromise to health hazardous effects 
due leniency in the rule regulation, standards and 
requirement to be followed for GMPs testing. For this 
extra efforts are required to label the GMFs and GMPs 
confirming which one are genetically modified and 
which one are not, depicting safety details. Proper 
labelling could be increasing the costs of GMFs and 
GMPs but is essential to win the people’s trust.  

Disadvantages of GMCs 

 Although the GMFs and GMPs have many 
advantages but they are not free form disadvantages as 
they can harm other organisms which are not harmful 
to the natural crops. For an example monarch butterfly 
is killed in large scale by the GMO corns [14, 15]. The 
GMCs might be good in taste but could not be as good 
as an original as the taste of natural crop’s products 
flavor.  

 Sometime it’s intricate to distinguish genetically 
modified plants from the natural traditional cross 
pollinated plants since genetically modified contains 
foreign gene/genes inserted through using genetic 
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engineering techniques as distance foreign gene/genes 
are transferred into the naturally produced hybrid 
crops by cross pollination. Insertion of new foreign 
genes in the offspring produced from the traditional 
natural crops which are also designated as organic 
crops makes complicated issues to distinguish them 
from produced or shown crop’s fields are GMCs. This 
could be creating confusions in the proper labeling to 
distinguish between GMFs and non-GMFs [11]. 

 This problem is followed by the spread of novel 
variety of additional resistant “super weeds” leading to 
the genesis of provocation of geopolitical conflicts 
which is also due to the selfishness of developed 
countries to grab maximum benefit from the produced 
GMCs. Additionally activists and critics those are 
against the production of GMCs feel that these crops 
are not to remove poverty and feel the need of 
consumers of down trodden countries rather produced 
by developed countries to earn money from the 
underdeveloped countries without considering the 
unforeseen dangers and health risks such as genesis of 
more intense allergies types that could be dangerous to 
the life. Such fears prompted the activists to boycott 
the GMFs and GMPs in the food market, retailing 
shops and in the general shops.  

Genesis of new GMCs 

 Application of genetic engineering technique has 
given way for the development of new variety of crops 
with an ability to grow in extreme climates even in the 
deserts or in freezing temperature. For an example 
tomato GMCs has been developed with an ability to 
grow in salty soil. The most popular example of GMC 
is the exploitation of B.t. (Bacillus thuringiensis) 
genes in corn and other crops [2]. B.t gene is naturally 
present in bacterium and produces crystal proteins 
which are lethal to insect larvae. B.t. genes have been 
transferred into corn using genetic engineering 
technique, enabling the corn to produce bio-pesticides 
against European corn borer insects. As B.t. gene 
incorporated corn can facilitate to eliminate the further 
use of chemical pesticides thus reducing the cost of 
crop that arrives to market [2, 3]. Ringspot virus 
resistance papayas called Hawaiian papaya are grown 
and consumed at large scale in the USA. Golden rice 
created by the Swiss Federal Institute of Technology 
Institute for Plant Sciences which contains beta-
carotene a vitamin-A precursor [16] funded by a non-
profit organization the Rockefeller Foundation [17], 
preferred over normal white rice. Golden rice can be 
used to curb the blindness due to vitamin-A deficiency 

which is a most frequent problem in the developing 
countries[1]. A farmer grows soybean crops developed 
by Monsanto [3, 5, 17] that require one time 
application of weed-killer instead of multiple 
applications, reducing production cost and threat to 
environment of produced agricultural waste overflow. 
Researchers are working to develop golden rice with 
comparatively high iron content. However, due to 
funding shortage and forceful anti-GM food protesting 
in the key European union countries creation of these 
two nutritionally-enhanced rice strains has not been 
renewed that will prevent to come into the market [18].  

 Most of vegetable oil producing crops are grown 
at large scale and used to produce cooking oil. The 
vegetable oil producing GM crops are soybeans, 
canola and corn. These genetically-engineered crops 
are resistant to herbicide (weed killer) to prevent 
spoiling of environment by tumbling the amount of 
excess chemical herbicides. Canola contains herbicides 
(glyphosate or glufosinat) resistance genes[10]. Plant 
pathologists and biotechnologists’ are working day and 
night to create GMO plants to curb and control plant 
disease caused by viruses, fungi and bacteria by using 
genetically-engineered disease resistance genes [4, 5, 
6, 7, 8, 9].  Cold or unexpected frost resistant potato 
and tobacco plants have been developed using 
antifreeze gene from cold water fish to tolerate 
freezing temperature that kills seedlings of these plants 
[8]. Edible vaccines in tomatoes and potatoes have 
been developed by the researchers [12, 13] which can 
be easily shipped, stored and administered than 
traditional vaccines that are normally injected into the 
body.  

 Due to shrinkage of agriculture lands farmers are 
looking alternative to grow or cultivate crops in highly 
saline and drought affected area. By generating salinity 
and drought resistant plants that can endure in high salt 
concentration containing soil or long drought periods 
farmers can grow plants in such hostile places [7, 8]. 
Increasing soil and groundwater pollution has become 
shocking problem for clean environment in all parts of 
the world. Chemical treatment to curb such pollution 
has not been very successful. The most potent 
alternative is phytoremediation using genetically 
engineered plants. Researchers have developed 
genetically engineered popular trees to remove heavy 
metal pollutants from dirtied soil [19].  

 Overall it seems that in last few years the 
acceptance of genetically modified crops products at 
commercial level has been documented at global level. 
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For the first time in 1994 genetically modified tomato 
called as Flavr Savr which has slow rate of ripening 
was marketed. Transgenic sugar beet with glyphosate-
resistance gene was adopted at larger scale in USA and 
this herbicide resistant sugar beet crops are accepted 
also in Australia, Canada, Japan, Korea, New Zealand, 
Russian federation and European Union [18, 20]. The 
transgenic sugar beets are used to produce sugar, 
molasses and pulp. Sugars are consumed by human 
beings while pulps are used to feed animals.  

 As more GMCs (plants) can be cultivated 
covering more places, this helps in decreasing global 
warming through the increase in the production of 
oxygen in the environment with decrease in the carbon 
dioxide load in comparison to earlier. British 
economists has observed and reported that GMCs can 
reduce greenhouse gas secretion greater than 10 
million tonnes which is equivalent to removing five 
million cars from the road every year [21].  

 The adverse effects of GM-corn pollen on 
monarch butterfly caterpillars [14, 15] have immense 
splash in the media and brought the issue of genetic 
engineering to the forefront of the public 
consciousness in the USA and other GMFs producing 
countries due to intense protest by European 
environmental organizations and public interest group 
[18]. This public inflammation has obeisanced FDA 
(Food and Drug Administration) of USA to conduct 
three meetings at Chicago, Washington, DC in 1999, 
and Oakland, California to formulate new regulatory 
procedure taking public opinion to approve for the 
acceptance of GM foods [11, 22, 23, 24, 25, 26].  

 FDA and the United States Department of 
Agriculture (USDA) [21] have given green signal to 
over 40 plant varieties for commercialization and 
marketing. (http://vm.cfsan.fda.gov/%7Elrd/biocon). 
Those plants are modified food ripening characteristics 
plants such as tomatoes and cantaloupes, herbicide 
resistant plants of soybeans and sugar beets, and 
insects’ resistant plants of corn1 and cotton. Some of 
these food products or their ingredients are 
commercially available in U.S. grocery stores for daily 
use as vegetable oils or cereals for breakfast. Such 
ingredients pooled from different sources by stream 
processing contains very less amount of genetically-
modified harmful contamination if any, hence are safe 
for use [25,  26].  

 Due to restricted trials in India approximately 
200 GMCs varieties of 12-different crops namely 

cotton, brinjal, castor, groundnut, mustard, papaya, 
potato, rice, rubber, sugarcane, wheat and tomato by 
the scientists working in various universities and 
research institutions. These plants are resistant to 
insect, fungi, drought, and viruses. The mangrove gene 
encoded rice varieties able to grow in high salty water 
soil.  Tomato varieties with shelf life of over 50 days 
have been developed. Bt cotton is the single GM crop 
which got government nod for commercial production 
[27] and can be tested by using modern molecular 
biology techniques such as multiplex PCR and ELISA 
[28, 29, 30]. 

 In USA in the year 2000, out of all GM crops 
82% of grown GM crops were of Soybeans and corn, 
followed by canola and potatoes with lesser 
percentage. These crops were herbicide tolerance 
(74%), pesticide resistance (19%) and both herbicide 
and pest tolerance (7%). The global cultivation land 
for GMO crops has increased many folds as only in 
USA and Argentina more than 99 million acres land is 
used for the cultivation of GM crops. It should be 
noted that in 2000, more than 54% of GM soybeans, 
61% GM cotton, 25% GM corn are cultivated in 
comparison to respective non-GM crops cultivation 
[31].  

 Along with other social and religious activists, 
the Vatican and the Prince of Wales [32] have opined 
their views against the GM foods mainly due to 
environmental hazards, risks to human health, and 
economic conflict. Environmental hazards include the 
harmful effect of GM crops and products to other 
organisms, for example pollens of B.t. corn to 
monarch butterfly caterpillars other insect larvae due 
to toxic effects [14, 15]. Another problem is the 
development of resistant varieties of pests to bio-
pesticides. Similarly transfer of herbicide genes from 
crops by cross breed to weeds generating super-weeds 
[32, 33] that can tolerate bio-herbicide. Similarly 
transfer of genes from GM crops to the non-GM crops 
can’t be avoided. Proper reliable techniques are 
required to test the cross contamination. However 
there is need to produce male sterile (pollen less) GM 
plants or GM plants in which pollen does not carry 
introduced genes to new crops and hence more 
research is required to be done to know how to avoid 
transfer of genes from GM crops to the non-GM crops 
[33, 2] creating buffer zones more than width of 6 to 
30 meters surrounding the GM crops by planting non-
GM crops  which will not be harvested, is another 
possible solution to this problem [34]. It has been 
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noted that Brazilian nuts gene can’t be transferred to 
soybeans due to its allergic reactions [35, 36]. Many 
researches are producing research data which flawed 
and lack proper scientific analysis [37, 38] to prove 
that GM foods have adverse effects on human health. 
Such data should be avoided. Some of GM crops 
producing companies are GM crops with suicide gene 
[39], so such GM plants can be grown for single time 
and can’t be grow for the second time. The production 
of suicide gene containing GM plants has been 
abandon immediately by the Monsanto [17, 39] to 
avoid disaster to third world countries. 
Common regulatory rules 
 At the Global level all those countries who are 
trying to promote the production of GMO crops are 
operating to institute a common regulatory rule to 
improve the varieties of GMO crops without 
destroying the environmental balance and 
compromising human health. Based on the political, 
scientific, economic and social activists’ involvement 
within various regions of country, the concerned 
governments are retorting in different ways.  
 The Ministry of Health and Welfare of Japan has 
announced that testing of GMO products will be 
obligatory as of April 2001 [40] at the place of 
voluntary testing. Right now in Japan customers are 
showing maximum interest for un-modified GMO 
products at the place of GMO products such as 
vegetables and fruits. Although Indian government is 
very compassionate of GMO crops research to meet 
the challenges of exploding population and eradicate 
poverty as well as starvation but due to certain 
constringency unable to formulate and announce a 
common policy [41]. A few GMO products are 
commercially available in the market but due to health 
hazardous risk customers are not showing much more 
interest.  
 In Brazil, the Brazilian Institute for the Defense 
of Consumers collaborated with Greenpeace taken 
stern action to ban GMO crops and products in certain 
states and also filed suit to thwart the introduction of 
GMO products [42]. However, farmers have smuggled 
GMO Soybean seed into the country by illegal means 
to compete the global market against grain exporting 
countries. While in Europe due to occurrence of mad 
cow disease in Great Britain and dioxin-contaminated 
foods originating from the Belgium, the food 
consumers and citizens got scared leading to the down 
fall of confidence in GMO foods. This has prompted 
European Commission to bring back the confidence of 

public by establishing a 1% threshold for tainting of 
non-GMO foods 20. At the place of one agencies USA 
has established three regulatory bodies to monitor the 
GMO foods. EPA tests environmental safety, USDA 
tests whether plant is safe to grow or not and FDA 
tests the products to human safety point of view 
whether it is safe to eat or not. However, as per current 
rule of USA, FDA is not concern about the whole 
foods and hence does not furnish eating approval to 
GMO foods. This has given grate flaw in the approval 
certification by FDA because it can certify box of 
cornflakes but not to GMO corn. Such ambiguity need 
to be shorted out from human health safety point of 
view. Such ambiguity is not with European Union 
regulatory as they issue license and letter to growers as 
for example to grow B.t. corn farmers are allowed to 
grow 20% unmodified corn and 50% unmodified corn 
with cotton cultivated regions [43, 44] to avoid growth 
of B.t. pesticides resistance insects and shelter to 
Monarch butterflies. 

 The FDA policy of 1992 (Federal Register 
Docket No. 92N-0139) says that companies producing 
new GM foods do not need FDA approval and even 
not bound to follow the FDA's commendation [45].  

Labelling of GM foods 

 Currently GMO foods as per FDA regulations 
are not supposed to be labelled as they are equivalent 
to the non-GMO foods. On the other hand various 
activists are demanding to label such products and 
foods so consumer can know what they are eating. 
This concern should be resolved by the new rule and 
regulation by the interference of Government to 
restore the confidence of consumer. Recently, India 
has taken initiative to propose competent toxicity 
detection, labelling of GMPs and GMFs by using 
modern tools and techniques to meet the standard of 
International labelling policies [43]. Proper test and 
labelling is essential because it is not well known that 
whether farmers have taken enough precautions to 
avoid the mixing of GM crops with non-GM crops 
during plantation. Cross contamination cannot be 
avoided, although European countries have permitted 
for 1% acceptable limit for cross contamination. The 
assurance of companies such as Gerber baby foods 
[44] and Frito-Lay [45] that they have not mixed any 
GMO foods must be tested and certified [46, 47]. So 
far technology is not so advance yet to do such testing. 

 As per international trade agreement of January 
2000, labelling regulation for GM foods has been 
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established [48], and new techniques have been tried 
to develop to identify allergenic foods and products 
[49]. USA a largest producer of GM foods along with 
other 130 GM foods producing countries have signed 
the agreement which says that all exporters must label 
GM foods. The current policy may impel the U.S. 
government to short out the food labelling dilemma 
more swiftly.  

Summary 

 Bio-safety concern still main hindrance in the 
world wide acceptance of genetically modified crops 
(GMCs). GMCs appear essential to meet the need of 
global population that has aced 6 billion people and 
which is supposed to double in the coming 50 years. 
To guarantee a sufficient amount of quality food 
supply to the deafening population, it is going to be 
foremost challenges in the coming years need to 
develop, novel scientific development, new treaties 
and testing protocol for proper labelling. It is going to 
make pressing needs for the GMCs and food products, 
in all the developing countries including developed 
countries to denounce undernourishment problems. 
For this consensus international rule, regulation and 
policy along with advancement in the safety testing 
and labelling of harmlessness of genetic modified 
foods (GMF) and genetic modified products (GMP) 
that could be added in the environment is compulsory, 
to differentiate them from the non-GMP and, to 
quench the concern of social activists working globally 
against GMP. The world wide people must be 
educated about GMCs technological development, 
reliability and gargantuan potential benefits for future 
needs. 

Conclusion 

 By adopting common rule and regulation and 
global level for testing and labelling of GMC, GMP, 
and GMF confidence in the consumers could be 
restored and farmers at global level can be promoted to 
cultivate GMCs at maximum cultivation lands without 
fear and foe. This could be also satisfying the queries 
raised time to time on the safety issue on consumers 
and environment hazardous effects on other 
organisms, by various social organisations at global 
level. 
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The Indus civilization was spread over a vast area, 
bigger than the contemporary civilizations of 
Mesopotamia and Egypt. In the 3rd millennium BCE, it 
thrived on the rich alluvium of the Indus and the Hakra 
basins. Though devoid of the macabre splendour of the 
graves of the Mesopotamians and the Egyptians, the 
Indus civilization was marked by an advanced 
technological virtuosity. The Harappans were the first 
to invent an advanced system of drains and canals to 
take away effluents under well-covered drains, a 
complex system of water harvesting and reservoirs, 
and a developed water proofing technology as shown 
by the Great Bath at Mohenjo-daro. There is much to 
learn from them about water management in arid 
areas.  

Hydraulic Engineering 

 In the 3rd millennium BCE the region of Indus 
Valley had plenty of fertile land, watered by the Indus 
and the Saraswati and with sufficient rainfall. 
Agriculture was practiced in the riverine valleys, 
having vast tracts of rich alluvium, brought by the 
snow fed rivers emanating from the Himalayas. The 
archaeological studies carried out on the grain samples 
found during the excavations of the Harappan levels of 
the eastern zone show a variety of crops which throw 
considerable light on the food habits of the people. 
Wheat and barley were the principal cereals consumed 
by the people, though millet, ragi, kodon, jawar, were 
also eaten. Sesame and mustard were used as a 
cooking medium and for lighting the lamps. Cotton 
was widely grown and was also exported. Tilling was 
done with a wooden plough having a copper capping 
at the head of the ploughshare. It could be of a type 
which is available in the terracotta models of 
Mohenjo-daro, Banawali and Kalibangan. The 
evidence of the ploughed field found in the Early 
Harappan levels at Kalibangan gives convincing 
evidence of two sets of furrows crossing each other at 
right angles in a grid pattern having 30 cm            
inter-furrow space between the east-west  furrows  and  
1.20  m  between  the  north-south  ones.  Extrapolating 

 

from the modern analogy, it appears that the 
Harappans practiced a system of double crops as is 
done in Rajasthan today where mustard is grown in 
wider furrows and horse-gram in the narrower ones 
(Fig.1). 

 
Fig. 1. Furrow marks in a ploughed field, Period I, 

Kalibangan 

 Explaining the significance of the double 
furrows, Lal says that the mustard plants are quite tall 
and thus cast long shadows, whereas the horse-gram 
plants are relatively smaller and so are their shadows. 
Thus by sowing the mustard plants in the north-south 
rows, care is taken that their shadows fall more on one 
another rather than on the horse-gram plants. Had the 
mustard plants been sown in the east-west rows, their 
shadows would have completely covered the horse-
gram plants, depriving the latter of the nourishing 
sun’s rays and consequently hampering their growth 
(Lal 2002: 98-100). 

 The Harappans mostly depended on the alluvial 
soil and probably canal water for their agriculture. 
Monsoon has been an uncertain factor in the Indo-
Pakistan subcontinent since time immemorial and 
because of this factor, the Harappans were perhaps forced  

 
*Assistant Professor, Department of AIHC & Archaeology, BHU, Varanasi-221005 



216 PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

 

to dig canals to ensure permanent water supply which 
could be utilized for a large area of agricultural 
activity both for single and double cropping. Francfort 
discovered a canal in the Haryana region and 
stratigraphically, it belonged to the Harappan period. 
Evidence of a ‘V’ shaped channel for 40 m has been 
found at Baror in Rajasthan. The digging of a moat 
around the Harappan settlement at Banawali and the 
canal connecting the river Bhogavo with the dockyard 
at Lothal are other examples. The evidence from 
Allahdino suggests that the Harappans were 
acquainted with well irrigation. No wonder, Fairservis 
called the Harappans ‘master hydraulic engineers’. 
Wells 
 Probably water wells are available both in 
residential and citadel areas at Mohenjo-daro, Harappa, 
Lothal, Kalibangan, Dholavira and Banawali. These 
wells are not very large and could be operated by one or 
two persons. Dholavira has provided evidence of 
damming of nalas, water reservoirs, rock-cut and 
structural tanks, and regular long drains for drainage of 
water. The well at Dholavira is the biggest which could 
be operated by more than two persons. Its trough also 
bears rope marks suggesting the lifting of water 
probably in leather bags with the help of a horizontal 
bar on the side wooden pillars, using a pulley and 
throwing it in the drain which carried the water into 
adjacent reservoirs in the castle area (Fig.2-3). 

 
Fig. 2. A. Well, Dholavira 

 
Fig. 3. The Reservoirs, Dholavira 

Terracotta pulleys of various sizes have been found at 
Kalibangan. Wooden pulleys used in wells have been 
found perished. There are two types of wells, which 
were used by the Harappans: 

1.  Public wells including piau where two or more 
pots are kept by the side of the wall, and 

2.  Room wells. 

 It appears that well water was used for drinking 
and river water was used for all other purposes, or if 
the house was far away from the river, the well was 
used for all other purposes. Compared to Mohenjo-
daro, there were fewer wells at Harappa and still fewer 
at Lothal (Fig.4), Banawali and Kalibangan (Fig.5-6). 

 
Fig. 4. A Well, Lothal 

 
Fig. 5. A Well, Kalibangan 

 
Fig.6. A Well with Radial Walls, Kalibangan 
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 The diameter of the wells at Mohenjo-daro and 
Harappa ranges between 0.63 m to 2.43 m. Only one 
or two persons used wells with a small diameter. At 
Mohenjo-daro in SD area, a room well has been found 
in the south-eastern corner of a building with a 
diameter of 2.146 m x 1.479 m. It has been constructed 
with wedge-shaped bricks. To prevent the coping from 
being displaced by the rope employed in drawing 
water, an edging was made around it of bricks, set up 
right on their ends, and these were in turn kept in 
place. The latter was usually well- laid and shows 
signs of constant heavy wear and tear. Around it is the 
usual edging some 0.07 m high to prevent the 
percolation of water back into the walls. Drainage is 
by an open channel, which was 0.29 m wide and 0.20 
m deep through the room to the south. This is one of 
the finest examples of a room well at Mohenjo-daro. 
However, this appears to be a public well, which had 
entrances of 2.87 m. There are two instances at 
Mohenjo-daro where instead of raising the steening of 
a well to accord with the rise in the level of the mound; 
a short staircase was constructed, leading to the well 
rooms. At Kalibangan, one well with an inner diameter 
of 1.25 m and outer diameter of 1.85 m having, 
eighteen exposed courses has been found. The ring of 
the well is 30 cm. It is constructed of wedge-shaped 
bricks and was found supported on four sides by four 
radial walls of a single brick course. The well has 
suffered heavily at the hands of brick robbers. This 
well catered to the needs of the people who were 
bathing on the bathing platforms in the citadel area. A 
house well is also located at the lower city area at 
KLB-2. At Banawali, a well has also been found. At 
Lothal, a well was located in the acropolis measuring 
2.784 m in diameter, 7.656 m deep, and was an 
important source of potable water in the acropolis. It 
has been used in all successive phases. In the 
Harappan context, the largest well made of dressed 
stone is found at Dholavira in the south-western corner 
of the castle. It has a diameter of 4.45 m in the north-
south direction and 4.15 m along east-west. The well 
has been excavated up to a depth of 13.60 m. It 
remained operational from stages IV to VII. The basal 
slab of the trough has deep rope marks. Perhaps, 
masonry pillars had a wooden horizontal shaft fitted 
with a pulley as indicated by the huge debris on both 
the sides. The south-western quadrangle of the citadel 
had a water structure, a stepped tank with a feeder 
channel issuing from the well. This is a remarkable 
well connected with a tank reservoir for collection of 
water with the aid of some sort of large leather bags, 

and pulling the water and emptying it into the reservoir 
could be a regular exercise. This is a very early 
example of pulling water from the well and keeping it 
in reserve for domestic purposes. Similar methods 
might have been used for agricultural purposes also 
(IAR 1996-97: 11-16). 

 The well is connected with two tanks, one larger 
and the other smaller lying 4.70 m apart. The larger 
tank’s internal measurements are 4.65 m north-south, 
3.15 m east-west and 4.80 m deep. The tank has six 
steps having a tread. In the center of the tank, there is a 
miniature square tank of 80 cm. The floor bears the 
wear marks of the jars. The smaller tank’s inside 
measurements are 2.20 m north-south, 2.30 m east-
west and 4.85 m deep. The staircase is 5.30 m long 
north-south, and 2.45 m wide having fourteen steps. 
Close to the last step, there is a limestone slab 
covering an aperture, which may be connected to a 
drain that might have been used for letting out the dirty 
water. The large tank appears to have been a storage 
tank and the other was for bathing purposes. Some of 
the fireplaces may be for heating water. Some cubicles 
may have been bathrooms (IAR 1996-97: 10-12). 

 Allahdino, a Harappan site in Sindh, had wells 
of small diameters. One well was traced up to 4.26 m 
and some 1.21 m into the virgin soil. The small 
diameter would help water to overflow in an artesian 
fashion. The central well was located at the highest 
part of the site. Any runoff from that well could be 
channeled wherever one wished on the slope. The 
surrounding area could provide for the movement of 
the water through stone channels. Well water irrigation 
was also possible for cultivation (Fairservis 1982:107-
112). 

Dams 

 The Harappan township of Dholavira is situated 
between the two seasonal rivers Manhar and Mansar, 
which empty into the Greater Rann of Kachchh. The 
catchment area for these two rivers lies about 10-12 
km away in the hills that are about 100-150 m high on 
the eastern periphery of Khadir. Both the rivers have a 
high gradient of 3-4 m per km, and the high velocity 
gushing water was checked by putting across boulders, 
possibly wooden logs at various places. Finally three 
check dams nos. 1, 2, 3 near the site have been made 
across the river Manhar with rubbles and masonry 
stones and water was diverted to the 4 to 6 m high 
reservoirs in the city. On the Mansar, a dam has been 
built which fed the 1, 50,000 sq m area of the city for 
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agricultural purposes. The Harappans successfully 
dammed the river waters of the Manhar and the 
Mansar, the small torrents bounding the settlement on 
the east and the west respectively, at intervals across 
various points, generally where the river span was 
relatively narrow. This resulted in a series of check-
dams which were conducive not only to diverting rain 
water of rivers into the city landscape, into reservoirs, 
but also for holding sweet water back in the river bed 
for sometime so that the sub-soil water table of the 
area rises and gets sweetened for agricultural and other 
habitation purposes. The ground water of the region is 
otherwise relatively hard and brackish, which gets 
worse with each passing year if rains fail. 

 In the immediate neighborhood of the site, one 
damming point on the Mansar and three on the 
Manhar can still easily be seen on the ground, as 
illustrated by the Dholavira site plan (IAR 1991-92: 
29; Fig.7-8).  

 
Fig.7. Check dams on the River Mansar and Manhar, Dholavira 

 
Fig.8. Dam site on the River Mansar, Dholavira 

 Of these, the points on the Manhar appeared to 
be inside the eastern fortifications. Creation of check-
dams at narrow openings along the river course, as it 
appears, was feasible with the minimum human effort. 

It seems that a wall of big and small stones, held in 
place with the help of natural features and upright 
wooden logs was provided at such points. Adequate 
measures must have been taken in creating check-
dams or else the violent flow of rain water in the river, 
which swells in no time after the torrential rains, 
would sweep away any loose thing down the course of 
the river. It seems that the Harappans at Dholavira first 
settled by the side of the Manhar and built their 
citadel, the first fortified settlement of the Khadir 
which is close to this river water source. As the 
settlement grew in size and also in population, an 
inevitable need might have been felt by the Early and 
Mature Harappans to harvest more water from the 
other sources as well, for which they dammed another 
neighborhood channel called the Mansar that flowed 
almost east-west on the northern fringes of the ancient 
settlement. In rectangular reservoirs, rainwater was 
stored. Some of these reservoirs were indeed large and 
unique. While one of them 37 x 26.30 x 7.5 m, was 
built of stone blocks and was provided with a flight of 
steps, the other one 88.40 x 12.00 x 7.5 m was found 
cut out through the rock with the limited use of superb 
stone masonry in weak zones of the structure (Fig.9-
10). 

 
Fig.9. The rock-cut water Reservoir, Dholavira 

 
Fig.10. Water Reservoir with flight of steps on the sides, Dholavira 

Dockyard 

A large water body called the ‘Dockyard’ is another 
good example of hydraulic engineering (Fig.11). 
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Fig.11. The Dockyard, Lothal 

 It measures 212-215 m in length and 35-37 m in 
width. The extant height is 3.03 m. The entry of boats 
to the dockyard at high tide was from the inlets in the 
northern and eastern walls measuring 12 m and 7 m 
respectively. The dock was connected with a nala and 
a channel to Bhogavo River which emptied in the Gulf 
of Cambay. For the exit of extra water at high tide, 
there was a spill channel in the eastern wall with a 
sluice gate. The boats returned to the sea, coinciding 
with a subsequent tide and with the release of extra 
water from the spill channel. The modern dockyard at 
Gogha works on the same principle. This was a great 
engineering feat. The discovery of marine shells from 
the dockyard, a few massive anchor-stones and the 
absence of any landing steps into the dock suggests 
that it was a dockyard for the berthing of boats. The 
terracotta models of boats from Lothal further attest to 
it. Rear Admiral (Retd.) Bindra, in a recent paper, has 
scientifically analyzed all aspects of the controversy 
with regard to the dockyard raised in the last four 
decades. He says, ‘there are four specific 
constructional features, which distinguish this structure 
as a ship berthing basin from other similar structures: 

1.  The two inlets (northern and eastern), 
2.  The spill way with its dwarf walls, 
3.  The verticality of the inner walls with signs of a 

uniform level on the walls, 
4.  The post holes in the enclosure suggesting the tie 

posts for the ships. 

 Lothal possesses all the essential prerequisites 
for its identification as an ancient port. We therefore, 
fully support the nomenclature, “Lothal: A Harappan 
Port town” and further opine that no other title would 
have perhaps better explained the commercial and 
maritime functions performed by the Harappans’ 
(Bindra 2002-2003: 1-18).As has already been pointed 
out earlier, of the drainage systems adopted by the 

Harappans at other sites, the water management at 
Dholavira deserves special notice. In the castle area, 
there is a network of drains finally joining a 120 m 
long covered drain. This might have been used for 
carrying the storm water during cloud bursts or heavy 
rain. Some terracotta pipes have also been found. 

The Great Bath Complex at Mohenjo-daro 

 The tank proper of the Great Bath (Fig.12) 
measured 11.7 m north-south and 6.9 m east-west and 
was 2.4 m deep. 

 
 

Fig.12. Plan of the Great Bath, Mohanjo-daro 

 The northern and southern sides had staircases 
leading to the floor of the tank, which had brick-on-
edge paving with gypsum mortar, and also the same 
mortar made the sidewalls impervious. The innermost 
wall had a damp proof course of bitumen, followed by 
a second mud brick wall, and again there was a wall 
running all around. A corbelled drain at the south-
western corner discharged the water from the tank. A 
courtyard surrounded the tank with a pillared corridor 
having a series of rooms. There were eight bathrooms 
and a hammam. Whether this was a true hammam, or 
whether the hypocaust was intended merely to keep 
the house adequately warm in winter, we cannot be 
sure, nor is the point a very material one. What is of 
importance is that we have evidence of a hypo caustic 
system of heating which goes far to corroborate the 
view that the building alongside the Great Bath served 
as a hammam (Marshall 1931:26). 

Drains 

The Harappans had a good knowledge of the drainage 
system, which they applied in town planning, and built 
various types of drains viz., covered drains with gable 
or flat roofs and open drains with cesspits and 
inspection chambers. They had an excellent idea of 
putting the correct gradient for the floor of the drain. 
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The carrying capacity was kept in view with a brick 
floor and sides. The drains at Harappa, Mohenjo-daro 
and Lothal are below the streets. Successive drains of 
different phases are available. Drains were used both 
for carrying the sullage and storm water of the rains 
(Fig.13 a, b, c) 

 
Figs.13 a & b. Water chutes; c-Culvert, Mohanjo-daro 

         It was the Harappans who gave the idea of a 
different type of hydraulic architecture which was a 
legacy of the Harappans besides other important 
contributions in social, economic and religious fields. 
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SCIENCE FICTION AND CYBERPUNK: A CRITICAL SURVEY 
 

DR. RAJNEESH PANDEY* 
 

Science fiction is a well known term in modern English 
literature. It is a genre of fiction in which the stories or plots 
revolve around science and technology of the future. It is 
quite relevant to mention that there is always an association 
with the principles of science and these principles are based 
on partially fictitious laws or theories of science. But this 
association is managed within the literary glamour of genre 
fantasy. According to Casey Fredericks“. . . false beliefs 
and superstitions are rejected by the critical side of the 
SF intellect, but on the other side SF writers and fans 
are attracted to magic because it presupposes as yet 
unknown and unpredictable changes in our reality 
system”(153). The plots of science fiction venture to 
project the situations somewhat different from the known 
present and known past. Science fiction texts are often 
set in the future, in space, on a different world, or in a 
different universe or dimension. Besides that, it is replete 
with human touch, elucidating what effect new 
innovations, undertakings and scientific augmentation 
will have on us in future. 

 It is very difficult to provide a satisfactory definition 
of science fiction for all the readers because of bewildering 
diversity of themes, approaches and techniques as well 
as the exact historic determination of the origin of 
science fiction. In some of its most accepted 
understanding, science fiction is considered a 
primarily twentieth-century occurrence, ingrained in a 
largely western practice of technological growth. Yet 
the origin of science fiction could be traced back to 
much earlier periods. More up to date confirmation 
for the continuation of science-fictional narratives that 
well predate the twentieth century can be found in 
Cyrano de Bergerac's seventeenth-century stories, 
such as Voyage to the Moon (1661). Italo Calvino 
points out that Cyrano is 'the first true forerunner of 
science fiction'. Calvino also highlights the poetic and 
philosophical qualities of Cyrano's narratives: 
“Cyrano extols the unity of all things, animate or 
inanimate, the combinatorial of elementary figures 
that determine the variety of living forms; and above 
all he conveys the sense of the precariousness of the 
processes behind them. That is, how nearly man 
missed being man, and life, life, and the world, the 
world”(20). Of course, there is an extensive variety of  

 

texts, observed as classics, that deal with fanciful 
voyages, visions, mystic explorations and 
metaphysical tasks which could be put under the head 
of science fiction. A number of narratives formed over 
a huge period that covers the phase from ancient 
Greek civilization to the nineteenth century may be 
said to have a potential canon of proto- science fiction 
including Homer's Odyssey, Dante's Divina Commedia, 
Ariosto's Orlando Furioso, Rabelais's Gargantua and 
Pantagruel, More's Utopia, Swift's Gulliver's Travels, 
Voltaire's Candide, Rousseau's Emile and Goethe's 
Faust.  

 Perhaps the best-known precursor of modern 
science fiction is Mary Shelley's Frankenstein (1818). 
This a classic because of its spotlight on the question 
of what comprises of humanity in a world where 
there is always a prospect for the augmentation of 
human powers via science and dehumanization of 
people through technology. Frankenstein, a student of 
natural philosophy, is competent to produce a 
simulated being with the help of technology. In spite 
of his generous intentions, he is heaved into a 
whirlpool of fear, hatred and hostility, since his 
creature comes to symbolize everything that humanity 
reckons most frightening about technology. Every 
challenge to nature's most fundamental laws is in the 
centre of Frankenstein. Definitely this subject will 
immensely captivate the succeeding science-fiction 
writers and film- makers. Yet it is essential to keep in 
mind that the novel does not merely pave the path to 
a wayward generation of mad scientists, sadistic 
doctors and self-deluded researchers. In fact, it also 
pioneers an issue of tremendous ideological 
significance for science fiction, that of monstrosity, 
and thus communicates a deep sense of concern 
surrounding anything other. The monster and the 
alien are used by science fiction, as by the Gothic 
novel, to give shape to amorphous qualms and 
prejudices. 

Jules Verne and H.G. Wells besides Shelley are other 
prominent forerunners of modern science fiction in 
the mid and late nineteenth century. Their narratives 
foresee later developments in the genre by 
endeavouring to portray the incredible adventures as  

 
*Assistant Professor, English, Department of Sahitya, Faculty of Sanskrit Vidya Dharma Vigyan, BHU, Varanasi-221005 



222 PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

 

scientifically feasible. H.G. Wells has dexterously 
shown that there is an academic possibility to manage 
the marriage of fantasy and methodical acquaintance 
with scientific issues. Wells's The Time Machine 
(1895) has interwoven several themes which proved 
to be an outstanding hallmark in later science fiction. 
There is the issue of travelling through time, the 
prospect of world annihilation and the encounter 
between the human and the alien. The War of the 
Worlds (1898) also builds up the idea of alien 
incursion. When we go through these texts we feel 
that they could not be regarded as mere fantasies, 
because there is the categorical representation of 
entrenched anxieties about cultural disintegration, the 
bafflement of conventional confines, the enormously 
vicious outcome of technological advancement and, 
above all, the ending punch over Victorian certitudes 
in a waning colonial culture. Without any misgiving 
Wells cast a colossal impact on many subsequent 
British writers of science fiction, such as John 
Wyndham, whose The Day of the Trifds (1951) 
evolves the quandary of the last man or woman left on 
earth after fatal calamity, and communicates a 
nostalgic desire to restore the world from the existing 
fragments and leftovers. Evidently the science fiction 
is not merely concerned with a stiff, sparkly and 
methodically mechanized future. Rather it is a 
spotlight on the notion of cultural collapse and chaos 
that are even visible in the present.  

 The year 1926 is a significant juncture from the 
point of view of the flourishing of modern science 
fiction, because in this year the first issue of the 
American magazine Amazing Stories, edited by Hugo 
Gernsback was published. Gernsback being an 
occasional writer and amateur scientist, had a 
somewhat contradictory understanding of what a 
science-fiction story should consist of and 
accomplish. On the one hand, he expected it to be 
based on science and to be of topical interest to 
young men engaged in scientific careers. On the 
other, he wanted it to be a charming romance 
intermingled with scientific fact and prophetic vision.  
It was the result of Gernsback's aesthetic that we come 
across a series of space operas that have come to be 
associated with the Pulp Era of science fiction. Even 
Wells himself had used the term scientific romances 
for his science-fiction narratives. However, the term 
romance cannot be a popular fiction of today with 
sentimental connotations very similar to the artistic 
work fusing the natural and the supernatural. The 
tradition of the Gothic novel may be helpful in 

understanding of this type of romance partly derived 
from the tradition of the Gothic novel, where the real 
situations are presented as incredible and exceptional 
ones. According to some critics the Gothic novel is 
itself a significant pioneer of science fiction and its 
contemporary development as cyberpunk.  

 Despite Gernsback's contradictory approach, 
Amazing Stories cast such a captivating spell that there   
was a succession of other popular magazines such as 
Science Wonder Stories, Wonder Stories and 
Astounding Stories in the late 1920s and in the 1930s. 
The magazine Astounding Stories, founded by John 
W. Campbell in 1930, turned out to be a true 
competitor to Gernsback's Amazing Stories. 
Campbell’s aesthetic too was based on a notion which 
viewed science fiction as a convincing account with 
literary proficiency about technological impact on 
individuals as well as cultures through refined 
narrative techniques and a meticulous approach to 
subject matter.  It was the consequence of Campbell's 
enterprise which added a boom of science-fiction 
writers including Isaac Asimov, Robert A. Heinlein, 
Theodore Sturgeon and Arthur C. Clarke, whose 
works have come to be regarded by many as the 
Golden Age of science fiction. It was in this golden 
era that we see the development of some major 
themes of science fiction, which Grolier lists as: 
“robots, alternate worlds, faster-than-light travel, the 
seeding of the galaxies by human or alien cultures, the 
meeting of humans and aliens and its many 
astonishing consequences, and, in the later 1940s, the 
full range of possibilities presented by nuclear 
power”(2). 

 After 1950s, the impact of technology on the 
destiny of individual and the globe became the chief 
area of science fiction. This  resulted in the significant 
development of the New Wave; a phase associated 
with authors such as Brian Aldiss and J.G. Ballard and 
with the British publication New Worlds (1946-70), 
edited by Michael Moorcock. In the nucleus of the 
New Wave were relevant contemporary issues such as 
environmental depletion, urban overcrowding and the 
relationship of technology, crime, drug addiction and 
sexuality. Thus, the New Wave determined the preface 
to the contents of cyberpunk which revolves all 
around the impact of technology on the present no less 
than on the future. A further glaring tint was added to 
the contemporary picture of Gibson and his 
contemporaries in the form of computer technology. 
The reiterated blending of reality and fantasy 
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emphasized by Wells, Gernsback, the Gothic, the 
New Wave and contemporary science fiction simply 
implies that speculative fiction is not an escape from 
cultural reality rather it is a way of polishing people's 
understanding of this reality by defamiliarizing it 
through fantasy.  

 The emphasis on the volatility of knowledge of 
technoculture in contemporary times is well 
exemplified by the work of J.G. Ballard through 
illustrative instances of the defamiliarizing effects of 
science fiction. Ballard concentrates the catastrophic 
side of science fiction to show that catastrophe is not a 
destiny that awaits humans but rather something that 
has already happened. He further points out in his 
introduction to Crash: “the future is ceasing to exist, 
devoured by the all-voracious present. We have 
annexed the future into the present, as merely one of 
those manifold alternatives open to us”(4). As Fred 
Botting observes: “The loss of human identity and the 
alienation of self from both itself and the social 
bearings in which a sense of reality is secured are 
presented in the threatening shapes of increasingly 
dehumanized environments, mechanic doubles and 
violent, psychotic fragmentation”(157). David Punter 
is also of the view: “the principal subject at issue' in 
Ballard's writings 'is the conflict between the 
individual and a dehumanized environment”(120). 
'The world of assassinations and high-speed car 
crashes which he depicts has ceased to be amenable to 
interpretation in terms of natural laws, and individuals 
have ceased to hold them- selves together either 
literally or metaphorically. 

 Doris Lessing and Angela Carter like Ballard 
have put up the scenes of social decline and cultural 
depletion as the main motif of science-fiction. In both 
writers, moreover, we come across with the issues of 
gender and sexuality playing a vital role in the 
constant discussion about the future of humankind 
and its planet. In the science-fiction series Canopus in 
Argos: Archives (1979-83), Lessing contemplates 
about an evolutionary advancement of both human 
history and the cosmos as a whole in which intuitive 
powers and metaphysical propositions about the 
affiliation between good and evil have a more 
important task to perform than science. Carter’s 
depiction of post-catastrophe scenarios in Heroes and 
Villains (1969) and The Passion of New Eve (1977) is 
very similar to that of Ballard. 

 It is signified by these texts that it is always a 
gruelling task to provide a complete definition of 

science because of volatile nature of its generic 
boundaries. Consequently there is recurrently a fusion 
of scientific and technological motifs and themes and 
issues that are not explicitly science-fictional. 
Margaret Atwood's The Handmaid's Tale (1986) can 
also be put under the head of science on account of its 
criticism of religious fundamentalism and its so called 
affinity to the broad ideological issues of patriotism 
and political despotism. Techno science is the major 
means of erecting practical, prolific and methodically 
well-organized bodies - particularly female ones - 
through the organized suppression of both biological 
urges and cultural desires. The association between 
science fiction and dystopian understanding of both 
present and future will achieve new significance 
through cyberpunk.  

 When we are going to contextualize cyberpunk 
in terms of internal growth of science fiction as a 
genre, it should be borne in the mind that there is an 
obvious influence of non science-fictional authors on 
cyberpunk. For instance we observe a major influence 
of the hard-boiled detective fiction, developed in 
America in the late 1920s and 1930s, in the making of 
cyberpunk's characters and settings. In the history of 
crime fiction, the hard-boiled school represents a 
radical departure from the tradition of the Golden 
Age. As Ian Ousby States: “Their heroes embark on 
journeys through the city, taking its extremes of 
glamour and sleaze. Though they need to solve 
mysteries, they usually do so by stirring up trouble 
and being tough enough to handle the consequences. 
Hard-boiled endings, rather than returning society to 
order or vindicating the power of reason, affirm their 
heroes' ability to survive against the odds”(91).  

 Dashiell Hammett's Red Harvest (1929) is a 
classic of hard-boiled detective fiction where we see 
the anticipation of the prominent features of 
cyberpunk. Like Gibson's Case, Turner and Laney, 
there is a loner hero who has to face a nebulous world 
of corruption and hostility and cope with his stiffness 
as both a physical attribute and an intellectual faculty. 
The same tough and accountable character 
surrounded by a strange setting of urban violence, is 
created by Raymond Chandler in another hard-boiled 
classic The Big Sleep (1939). There is the anticipation 
of cyberpunk in two ways in hard boiled fiction. 
Firstly there is the depiction of tribulation endured by 
several cyberpunk heroes and heroines as we see in 
Gibson's Count Zero, Virtual Light and Idoru. Of 
course, there is some change where we find the 
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replacement of conventional dragon by another 
monster, in the face of insatiable corporate culture, 
and the conventional suffering maiden is changed by a 
commodified victim. Secondly, there is the 
appropriation of medieval motifs in its expression of a 
distinctly Gothic sensibility. Apart from this, 
cyberpunk bears many points of contact with post- 
modernist fiction. Indeed, cyberpunk novels and 
films are often taught on courses on Postmodernism. 
Despite many points of similarity it would not be 
realistic, to put cyberpunk close to all the forms of 
post- modernist fiction of twentieth century. 
Burroughs's Naked Lunch (1959) is perhaps a crucial 
influence behind cyberpunk.  Naked Lunch 
concentrates on the theme of 'the junk virus' - drug 
addiction - as the opening point for a thrilling voyage 
into the territory of abjection: the state of body and 
mind that turns into certain objects and experiences 
concurrently attractive and disgusting. Naked Lunch is 
felt more perturbing than that of Thomas Pynchon's 
The Crying of Lot 49 (1966) in substantial conditions. 
All the same, it is intensely disconcerting in its 
presentation of a world devoid of certitude for people 
to adhere. Pynchon's heroine, Oedipa Maas, is steered 
by insinuation, traces, and supposition through a maze 
of conspiracies which may not be considered as real. 
The novel's drastic probing of reliability has provided 
prolific ground for the development of cyberpunk. The 
major characteristic of Pynchon's work inherited by 
cyberpunk has been pointed out by Brian McHale as, 
“his paranoid vision of a world controlled by 
multinational corporations, who are controlled, in turn, 
by the self-actuating technologies upon which their 
power depends”(316). Another postmodernist 
narrative that in some ways anticipates cyberpunk is 
Don DeLillo's White Noise (1984). This novel 
addresses the dystopian implications of late 
capitalism by focussing the instability of the 
apparently secure and calm life of small-town North 
America. 

 The origin of cyberpunk may not be merely 
literary. The term 'cyber' in cyberpunk refers to 
science and, in particular, to the radical redefinition of 
the affiliation between human beings and machines 
brought about by the science of cybernetics. The word 
cybernetics was introduced by the mathematician 
Norbert Wiener (1894-1964) in a book titled 
Cybernetics, or Control and Communication in the 
Animal and the Machinepn in 1948. Cybernetics is 
derived from the Greek word kibernetes, which means 
'steersman'. This term implies that control should be in 

form of 'steersman ship', not of 'dictatorship'. Wiener 
was of the view that biological bodies and mechanical 
bodies are autonomous systems related by the 
fundamental fact that both work in terms of control 
and communication. According to Wiener the history 
of machines consists of four stages: the golemic age (a 
pre-technological world), the age of clocks 
(seventeenth and eighteenth centuries), the age of 
steam (late eighteenth and nineteenth centuries) and 
the age of communication and control (the era of 
cybernetics). ). Every stage is represented by an unlike 
model of the physical organism: the first stage 
corresponds the body as a model of a magical clay 
shape, the second as a clockwork mechanism, the 
third as a heat engine and, the fourth as an electronic 
system. The concept of the body as an electronic 
system is based on its structure as a communication 
network competent of processing the information 
through sense organs for subsequent action in 
accordance with information received. The entire 
research in the field of cybernetics corresponds to the 
conception of human body as a machine therefore it 
seeks the prospect to create machines in replication of 
human organism. The nervous mechanism, a 
sophisticated system of control governed by the brain 
serves as a working model for designing a cybernetic 
organism, a technological creation that simulates the 
human body because of existing obvious structural 
similarities between machines and living organisms. 
The virtual interchangeability of human organism and 
machines is a recurring theme in cyberpunk and 
always inherent in the depiction of cyborgs. The 
cyborg sums up many existing concerns about the 
congregation of the natural and the artificial and the 
thought that there is no obvious division between the 
non-human and the human, the technological and the 
biological, the original and the copy. Concurrently, 
Many traditional suppositions and confines are put 
under question by cyborg. As Gary Lee Downey, 
Joseph Dumit and Sarah Williams point out: “cyborg 
anthropology poses a serious challenge to the human-
centered foundations of anthropological discourse' by 
'examining the argument that human subjects and 
subjectivity are crucially as much a function of 
machines, machine relations, and information 
transfers as they are machine producers and 
operators”(343).  

 The term cyborg (cybernetic organism) was 
used by Manfred E. Clynes and Nathan S. Kline in 
1960 to describe a self- regulating man-machine 
system, believed to be more flexible than the human 
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organism. According to M.E. Clynes and N.S. Kline 
cyborg is fundamentally an improved human, ideally 
capable of surviving in extraterrestrial worlds. It 
simply refers to altering man's bodily functions to 
meet the requirements of extraterrestrial environments 
which would be more logical than providing an 
earthly environment for him in space. Clynes and 
Kline's project inspired the 'Cyborg Study' conducted 
on behalf of NASA in 1963. This project, observes 
Robert Driscoll: “. . . concerns itself with the 
determination of man's capabilities and limitations 
under the unpredictable and often hostile conditions 
of space flight, and the theoretical possibility of 
incorporating artificial organs, drugs, and/or 
hypothermia as integral parts of the life support 
systems in space craft design of the future, and of 
redumetabolic demands and the attendant life support 
requirements”(76).  

 The term 'cyberpunk' was introduced by Bruce 
Bethke in a short story in the spring of 1980 and it 
was published in Amazing Science Fiction Stories in 
November 1983. After one year in December 1984, an 
article was published in the Washington Post and this 
term was employed by Gardner Dozois to illustrate the 
fiction of authors such as Sterling, Cadigan and, of 
course, Gibson, whose epoch-making Neuromancer 
appeared in the same year. According to David 
Porush, the foremost question which connects the 
concerns of different writers is: “What aspect of 
humanity makes us human?”(258) This question 
undeniably forms the nucleus of cyberpunk and 
establishes frequently the interaction of so-called real 
humans with artificial intelligences, androids, 
cyborgs, computer-simulated bodies, mutants and 
replicants with this objective to set up what exactly 
distinguishes the natural from the artificial. Mostly it 
is not easy to draw this distinction between the natural 
from the artificial. 

 As mentioned above, the 'cyber' component in 
the term cyberpunk refers to the fact that this branch 
of science fiction originates from cybernetics rather 
than spaceships and robots. The 'punk' constituent of 
the term suggests the impudent approach of urban 
street culture. The characters of Cyberpunk's are 
taken from that section of people which constitutes 
the fringe of society and represents the strife for 
existence on a garbage-strewn planet confirming to 
Rudy Rucker's image. Cyberpunk projects visions of 
the future deep-rooted in broad application of the 
conception of cyberspace, a term that finds full vent 

in William Gibson's novel Neuromancer (1984). It is 
very arduous to define the reality both in science 
fiction and cyberpunk. Vivian Sobchack points out 
“science fiction is the 'cognitive mapping and poetic 
figuration of social relations as these are constituted 
by new technological modes of "being-in-the-
world"(225).The kind of “cognitive mapping' 
specifically supplied by cyberpunk is an effort 'to find 
a suitable means for displaying the powerful and 
troubling technological logic that underlies the 
postmodern condition'. Reality and identity are 
introduced as unsteady by their diminution to the 
position of interchangeable and disposable 
commodities, which are destined to a designed and 
quick obsolescence.  

 Finally it is relevant to scrutinize the connection 
between cyberpunk and the subculture of punk. The 
blend of cybernetics and punk is like an unholy 
marriage of two contradictory elements of which the 
first is associated with control, order and logic and the 
latter is known for anarchy, chaos and unrest. 
However, we should not astonish at this combination 
because the writers like Gibson needed that type of 
pairing in order to represent an absurd and ambiguous 
culture born of conflict and incongruity. In other 
words it is the call of time to find out such a figure 
that could aptly bring together seemingly 
incompatible aspects of contemporary life. Moreover, 
cybernetics and punk are not as utterly disparate as 
they seem to be at first sight. Cybernetics believes in 
the means to systematize social existence in accord 
with the abstract ideology that can be represented as 
data and transformed into concrete commodities for 
civic use. According to Istvan Csicsery-Ronay: 
“Cybernetics is . . . a paradox: simultaneously a 
sublime vision of human power over chance and a 
dreary augmentation of multi- national capitalism's 
mechanical process of expansion. . . . Cybernetics is, 
thus, part natural philosophy, part necromancy, part 
ideology.' Cyberpunk couches the ambiguity of 
cybernetics in explicitly popular terms by associating 
it with punk: a subculture that, in undermining all 
accepted values, was also willing to under- mine itself 
through 'a self-stupefying and self-mutilating refusal 
to dignify or trust anything that has brought about the 
present world”(186). 

 Punk formed an entire aesthetic out of a truth of 
socioeconomic hostility and prejudices. In fact, it 
promoted and augmented anything reckoned as       
the  least  savoury  in  the  mainstream   culture.  It  



226 PRAJÜÀ : Vol. 60, Part-02, Year 2014-15 : Special Issue on "Science & Technology" 

 

intentionally endorsed the features that would make it 
the object of disgust and dislike and strengthen the 
institutional longing to ban it. Punks also intended at 
developing a self-conscious isolation by affiliating 
themselves with ethnic groups usually marginalized in 
British culture. In addition to this cyberpunk exhibits 
telling affinities with punk music. Cyberpunk also 
represents punk culture in opposition to 'hippie', one 
of the dominant cultures of twentieth-century 
subcultures. Thus the preceding pages exemplify some 
of the ways in which the 'cyber' and the 'punk' 
constituents of cyberpunk relentlessly interact to 
construct shifting assemblage of the relationship 
between the lustrous world of prominent technology 
and the gloomy world of addiction and felony. The 
term 'punk' also suggests the deconstructive 
temperament of contemporary writers, artists, 
musicians and critics who do not believe in any fixed 
definition because of their unremitted process of 
appraising its historical impact. This is to be borne on 
mind that the term 'punk' is not always used by 
cyberpunk writers to denote any context-bound and 
context-specific subculture. Because of this dynamic 
nature of the term that cyberpunk seems a novel 
contemporary metaphor suggesting the rootlessness, 
estrangement and cultural disruption in the context of 
contemporary society.  
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CHINA’S SCIENCE AND TECHNOLOGY IN THE REFORM PERIOD : 
AN OVERVIEW 

 
PROF. ADITI JHA* AND DR. KAMAL DUTTA** 

 
China’s recent emergence as a major economic power 
has been attracting China analysts, watchers and 
commoners as well to find out the factors responsible 
for such phenomenal development in the last three 
decades. Factors like massive foreign capital 
investment and technology transfer could be attributed 
to such success, enabling it to acquire the rank of 
world’s second largest economy in terms of GDP. 
Given the global liberal economic and technological 
imperatives, the Asian countries including China and 
India have been left out with no other option but to 
depend on world’s advanced science and technology 
[henceforth S&T]. It is now firmly believed that 
progress of social life and growth of national economy 
hinge greatly on the agenda of advancement of S&T. 
However, despite recent rise in its GDP, China is still 
confronting with challenges of social development and 
struggling to achieve sustainable economic growth and 
self reliance in technology, besides facing the 
challenge of increasing developmental fallout of 
environmental pollution. Before we examine the 
fundamental changes in China’s economic agenda with 
special emphasis on the procurement and development 
of S&T, related plans and projects and its 
consequences in the last three decades, an attempt has 
been made to provide a brief account of its scientific 
and technological achievements and status in the 
ancient period and the economic foundation laid 
during the early three decades of socialist period 
[1950-78]. 
 As one of the oldest civilizations, ancient China 
was known for its immense wealth, prosperity, rich 
philosophical wisdom and technical innovations. Its 
technological know-how and inventions of gunpowder, 
paper making, printing technique, paper currency, 
magnetic compass and much else, indeed greatly 
contributed to the development of the world 
civilization. Other scientific achievements like the use 
of iron tipped plough for high productivity in 
agriculture as early as in the Warring States period 
(475-221BC), development in hydraulics, improved 
rice varieties, wheel barrow, advanced water 
conservation    knowledge      and     irrigation   system,  

 

metallurgical technique, medicine and materia- 
medica, building construction technology, weaving, 
printing & dyeing technique brought China in the fore 
front of technologically advanced countries in the 
ancient world. (Joseph Needham, et al, 1954-2008) 
However, the rise of western imperialism and the 
incessant aggression by foreign forces since the middle 
of 19th century coupled with severe socio-economic 
crisis reduced China into a weak, corrupt and 
disintegrated country. Ironically, while China’s ancient 
technological achievements transformed the life of 
Europe time and again with explosive consequences of 
dissemination of learning through printing and 
colonization by gun, it could not become the agent of 
violent social catalyst as it did when transferred to 
Europe. Printing was invented in China in the Tang 
period (618-907AD) many centuries before Gutenberg, 
but its influence on Chinese society was far, far less 
than might have been expected. The printing 
particularly created the condition for a cultural 
explosion in the West as China failed to appropriate its 
advantage due to its own stagnated, hierarchical social 
system, nor could it face the onslaught of the 
[technologically] advanced European countries later. 
(Dawson.R, 1972, pp.22-23) The Chinese as a nation 
take great pride over their ancient achievements, but 
cannot justify their failure of responsibility to 
strengthen the country by those inventions. After the 
establishment of PRC in 1949, large scale social 
transformation and economic reconstruction were 
initiated under the early communist regime. Massive 
steel and heavy industrial projects were undertaken 
with the Soviet technological know-how enabling 
China to acquire a strong heavy industrial base. 
However, disproportionate huge investment in heavy 
industry and defense led the agriculture and light 
industries suffer considerably which coupled with 
radical left political movements pushed China into a 
chaotic situation. China’s industry suffered setback, 
outdated machines and technolology could not produce 
quality product to compete at the international market. 
It was reported that the quality of blade China’s 
industry  manufactured   was  so  poor  that  could   not  
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shave his beard - once lamented the then Premier Zhou 
Enlai. The idea of modernization of industry and 
import of better technology was in fact, first putforth 
by Zhou, who held a balanced view on development 
and politics, in one of the oft conducted political 
sessions of the CCP. However, a more systematic 
approach for the development of S&T was made with 
the execution of ‘economic structural reform and open 
up’ policy by Deng Xiaoping, the Party General 
Secretary, as a follow up of Zhou’s thought of Four 
Modernizations [agriculture, industry, national defense 
and science and technology] later in the early 1980s. 
Stressing on the need for technology, Deng as early as 
1978, at a national science conference said, “…the key 
to the four modernizations is the modernization of 
science and technology. Without modernizing science 
and technology, it is impossible to build modern 
agriculture, industry or defense. Without the rapid 
development of science and technology, there can be 
no rapid development of the economy”. (Deng 
Xiaoping, 1984 p.102) Party secretary, Jiang Zemin 
later at another science programme in 1989, 
highlighted the need for Herculean efforts to be made 
to turn China’s weak areas of huge population, 
economic foundation, and scarce per-capita natural 
resources into strength through scientific and 
technological progress. (Beijing Review, Jan.1990, 
p.7)  

 In the last three decades, China has undergone a 
paradigm shift in policies from ‘politics in command’ 
to ‘economics in command’ [though economic 
concerns are still addressed by political guidelines] 
with the objective to drive away poverty and improve 
the economy; in other words to raise peoples’ life 
standard. The reform started from China’s rural areas 
by replacing people’s commune [renmin gongshe] 
with the family responsibility system [jiating chengbao 
zerenzhi]. A major thrust in economic structural 
reform was initiated in the industrial area with an open 
invitation to world’s biggest MNC houses to make 
direct investment with capital and technology and thus 
opening up the domestic market to the world. At the 
same time taking advantage of all the available 
facilities of the world market by joining WTO 
[Dec.2001] and other international organizations, 
China attempted to boost its economy. This shift of 
focus from heavy industry, economic self-reliance and 
command economy of the socialist period to economic 
liberalization and development on the western capital 
in the reform era has been projected as Chinese 
socialism with a capitalist face by many China analysts 

or socialism with the Chinese characteristics as 
China’s Marxist theorists prefer to define. 

 As in other fields, a structural reform in S&T 
sector has been carried out through meticulous 
planning and strong political will and prudence. 
Realization of the Four Modernizations is considered 
as the main task to transform China into a modern and 
powerful socialist state. The reform has led to many 
changes in S&T policies prevalent during the early 
socialist period. The period was particularly 
characterized by reliance on Soviet model of S&T 
research, centrally controlled scientific research led by 
[mostly] non-scientists, lack of coordination between 
research and productions, emphasis on practical 
applications and restrictions on information flows. The 
scientific and technological undertakings suffered a 
serious setback during the Cultural Revolution (1966-
76), the biggest political movement engulfing China 
far and wide, when students were sent to remote 
villages and mountains to acquire knowledge by doing 
manual labor with the peasants instead of learning in 
classroom, library or research work in laboratory. The 
formal education and scientific research work in 
universities and colleges were almost abandoned. 
(China, A General Survey, 1989, p.198) Domestic 
political compulsions, retarded scientific research 
work, outdated Soviet made machine products failed to 
find markets, famine in early 60s, huge foreign trade 
deficit pushed China to a nowhere position compared 
to the world’s advanced countries. 

Major S&T policy shift, plans and programs of the 
reform period 

 After the Cultural Revolution, China entered a 
new phase of reform in which a series of new S&T 
programs, plans and policies were initiated primarily 
with the aim to develop national economy and defense. 

 The government formulated an Eight Year Plan 
(1978-85) with high priority to eight major areas 
including agriculture, energy, raw materials, computer 
science, laser technology, space technology, high 
energy physics and genetic engineering. All these 
areas are closely linked with S&T as a whole. In 1985 
a reform program of management system in S&T was 
initiated to accelerate its modernization drive and meet 
the challenges of new technological revolution. The 
main reform measures included changes in funding for 
research institutions and introduction of public bidding 
and job contracting; replacement of uncompensated 
transfer of  technological achievement through purely 
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administrative means with the establishment of 
technology markets; encouragement of cooperation 
among research, educational and design institutions; 
establishment and maintenance of scientific and 
technological ties with other countries, granting of 
more decision making power to research institutes, and 
approval given to collectives and individuals to set up 
their own research or technical service organizations. 
(Ibid, pp.199-200) The emphasis on considerable 
decentralization and freedom to research organizations 
with regard to scientific and technological work, 
development of academic exchanges in science and 
technology with foreign countries and establishment of 
technology markets, was a sign of shift in policy from 
that of early socialist period. However, administrative 
control and decision related to development of S&T 
remained in the hands of the government/party 
leadership.  

 A nationwide ‘Spark Program’ started in the 
second half of 1985 to transfer S&T to China’s 
countryside with a purpose to strengthen and 
modernize rural economy. Many international 
organizations showed interest towards this program 
and found it useful for the development of third world 
countries. Another S&T program called “Torch Plan” 
in the mid-1988 was carried out to promote high-tech 
and new technology intensive industries in China. The 
plan emphasized on commercialization of high-tech 
and greater results of new research in technical areas. 
(Ibid, p.200) 

 A national conference was held in May 1995 to 
outline China’s S&T policy of the 21st century. The 
conference was attended by China’s highest leadership 
and about 6000 delegates from across the country. The 
conference made an assessment of the challenges in 
the field of environment, food production, population, 
military and health in the early 21st century. The 
highlight of major decisions was to carry out a planned 
S&T development. The S&T was taken as the major 
productive force responsible for socio-economic 
transformation and overall national progress; the 
scientific academies and institutes of higher learning 
were urged to set up high-tech companies; it called for 
a structural reform in S&T to cater to the market needs 
and encourage universities and the private industries 
along with govt. institutes to carry out research; the 
state institutes were asked to initiate joint ventures 
with Chinese and foreign companies. With regard to 
S&T personnel, preference was given to talent over 
connection; occupational mobility, efficiency/ 

economic results and competence replaced the 
previous practice of same reward for all regardless of 
one’s performance in work (chi daguofan). Emphasis 
was on improvement of information exchange, speedy 
flow of capital to carry out research programs and 
fulfill the market requirements for availability of fund; 
it gave importance to respecting intellectual property 
rights, protection of environment; public officials were 
urged to improve their understanding of S&T and use 
it while making decisions; it urged the CCP youth 
organizations, labor unions, and the mass media to 
promote respect for knowledge and talents; it also 
decided to develop indigenous S&T in key areas. In 
other words, it expected to transform every educated 
youth as a techno savvy to serve the country. 

 While talking on the need of achieving self 
reliance in S&T, Jiang Zemin commented that the 
world’s most advanced technology was not for sale. 
China should continue to learn from others and import 
advanced foreign technology, at the same time, it must 
remain focused on raising its ability to do research and 
develop on its own. (A Report from U.S. Embassy, 
Beijing, 1996) The S&T policies aim to promote 
indigenous technology and innovation in industry and 
call for self reliance in this sector. 

 To overcome the shortcomings of national 
innovation system, the government started a 15 year 
‘Medium to Long-Term Plan’ in Jan. 2006. This plan 
set the target of lifting China into an innovation 
oriented, well-off society by the year 2020 and a world 
leader in S&T by the middle of 21st century. (Cong 
Cao et al., 2006) Keeping this objective in mind, China 
has adopted measures to improve innovations by 
carrying out 20 mega projects in areas like 
nanotechnology, high-end generic microchips, aircraft, 
biotechnology and new drugs. Moreover, 
encouragement is given to cooperation between 
universities and industry. 

 China’s present S&T policies give prominence 
to the promotion of R&D infrastructure and activities 
in order to minimize technology import and achieve 
self- reliance in technology development. 

 A series of long term S&T programs were 
outlined in a Strategic General Report of the Chinese 
Academy of Sciences in 2010, entitled “ Science and 
Technology in China: A Roadmap to 2050”. The 
report identified basic and strategic systems for socio-
economic development and S&T initiatives of strategic 
importance to China’s modernization. It also 
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highlighted the recent success achieved in the area that 
the increasing overall growth in the S&T capability 
has reduced the gap with the world’s advanced 
countries. It stated that in several emerging research 
fields the nation has already reached the world 
standard or even achieved highest rank. The national 
output in S&T has increased greatly. Role of S&T in 
national socio-economic development has increased 
remarkably. (Lu Yongxian, 2012) 

A brief account of recent S&T developments 

 In the process of reform in the S&T sector, 
initially all the science and research organizations 
were restructured. By the year 1996, Chinese Science 
Academy, Chinese government’s concerned 
departments at central, provincial and local levels had 
already been strengthened and well coordinated. The 
number of R&D institutions that year increased to 
50000. (Gai Kuang Zhong Guo, 2003, p.78) Today, 
China has become a big source for R&D personnel. In 
2008 the number of engineers and scientists reached to 
1.59 million, doubling the number that existed in the 
year 2000. (UNESCO Report, 2010) The Chinese 
government’s policy of ‘rejuvenating the nation by 
relying on Science and education’, has also led to 
reform in the education system. The policy of 
education for all and emphasis on higher education in 
S&T has paved the way for creating a big contingent 
of S&T personnel and workers. For the promotion of 
R&D infrastructure and activities, huge investment is 
being made by the govt. to prepare scientists of 
international standard and motivate them to develop 
indigenous technology capacity.  

 The key Chinese universities, responsible for 
greater research output, receive large amount of 
research funding. The government continues to 
provide support to basic research; however, applied 
research mainly depends on support of the market. 
Between 1996 and 2000, the govt.’s investment in 
scientific research was 582.83 billion Yuan which was 
more than double compared to earlier five years. 
(China Through A Lens, 2014). Presently China is the 
third largest R&D spender in the world after the U.S 
and Japan with annual gross domestic expenditure in 
R&D growth rate of 18% since 2000. China plans to 
raise gross domestic expenditure in R&D to at least 
2.5% of its GDP by 2020. (China- India: 2025, 2011 
pp.62-63) 

 In the recent years, China’s scientific research 
has improved dramatically in terms of number of 

published articles. The numbers of article published 
provide information about the extent and area of 
research activity. It has increased science and 
education publications four times from 1993 to 2003. 
As a result, during the period, its share in Asia 
increased from 11% to 22%, which is equivalent to 
that of Japan. (Ibid p.61) According to a recent news 
report, China produces about seven times more science 
research papers compared to India. 

It is true that China’s S&T sector has registered a 
number of remarkable achievements in the reform 
period as a consequence of fundamental changes and 
policy shift. However, despite serious economic crisis 
and repeated political unrest in the socialist days, 
China’s preoccupation to develop technology for self 
defense was never ignored. To the world’s surprise, it 
produced atomic and hydrogen bombs, missiles and 
launched man made satellites mostly on its own 
resource. Its past engagement in the development of 
S&T has a definite bearing on the present tangible 
success. In the field of military technology, some 
recent achievements include production of anti-
ballistic missile, anti-ship missile, and anti-satellite 
weapon. China’s military technology advancement in 
some areas is said to be nearly equal to that of 
technologically advanced countries. That there is a 
substantial decrease in arms import despite heavy 
investment in the defense sector is a newly visible 
phenomenon. This partially indicates increasing ability 
of the indigenous military production. China’s defense 
sector remains completely state owned, however 
defense equipment production is assigned to corporate 
bodies allowing limited competition and reform in the 
patent system to reward innovative enterprises and 
individuals and to a great extent, it still depends on 
import from foreign manufacturers in the area. (D.T. 
Kate, 2012) 

China has made striking achievements in electronics 
and IT sector in the recent years. It has already become 
the world’s biggest exporter of computer hardware, 
telecom equipments and other high-tech electronics. 
Rapid progress is undergoing in the IT infrastructure 
and technology. Indigenous manufacturing of 
electronic components has become important source of 
growth. China is soon expected to be an export power 
house in industries such as semi conductors, passenger 
cars and specialty chemicals. It is claimed that in 10 to 
15 years China is likely to export commercial 
airplanes. Despite making such tangible breakthrough 
in this area, China however, is faced with serious 
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criticism of being weak in protecting intellectual 
property rights that has prevented several multi 
nationals from transferring technology and low quality 
of final products in some industries has made it 
difficult to compete in the international market. 
(China-India: 2025, 2011, p.74) 

 The success of Special Economic Zones 
motivated China to create Economic and Technical 
Development Zones with the aim to build high tech 
industries and attract the foreign investment, increase 
export and improve the regional economy. These 
Development Zones have expanded rapidly due to 
their high success rate. (Gai kuang zhongguo, 2003 
p.71) 

 Ever since the execution of reform policy, China 
has adopted a ‘two leg strategy’ for the development 
of S&T. On the one hand, it encourages indigenous 
research and on the other allows import of advanced 
technology with the purpose to bring about innovation 
and improvement in the indigenous S&T. Major 
countries with which China has signed agreements in 
this regard are Japan, Germany, U.S., Italy and Britain. 
This strategy has accelerated technological progress in 
Chinese enterprises and brought profound changes in 
production. This has also strengthened the ability of 
Chinese technology to develop independently and 
compete in the international market. (Gai kuang 
zhongguo, 2003,p.80) 

 China’s S&T policies and programs, oriented 
towards developing high tech industries have 
contributed significantly to the technological success. 
Its low cost manufacturing power, a big market, an 
export promotion strategy and appropriation of 
advanced technology are strong factors to develop 
itself into a techno-industrial nation. (S. Haimowitz, 
2011) 

 Application of advanced technology in the field 
of agriculture, industry, education, health and hygiene, 
transportation, post and telegraph, building 
construction etc. has yielded high economic results and 
growth. China’s economic growth in terms of GDP 
and per capita income has shown distinct progress. In 
1998, China accounted for11.5% of the world GDP 
where as India accounted for 7.7%. However, 
compared to their share of world population (China: 
21% and India: 16.5%) their GDP is still considered 
moderate. (Maddison, 2001) China’s present S&T 
policies as motivated towards economic development 
and national defense are playing important role by 

closely linking rapid economic growth with scientific 
and technological innovations and advancements. This 
has been instrumental to a great extent in fulfilling 
security requirements and achieving sustainable 
economic growth. However, in other areas, China still 
encounters challenges. 

 In the social field, China still shows poor 
indicators of development. According to Social 
Progress Index-2014, published by an US social 
science institute, China’s performance in social 
development in terms of basic human necessities, 
happiness and opportunities is little better than India, 
but still considerably low. China faces serious problem 
of unemployment. A survey conducted by China 
Academy of Social Sciences in 2004-2005, shows that 
the  urban people (the newly increased laborers and 
laid off workers) seeking jobs are about 24 million but 
only 9 million new job opportunities could be made 
available. Apart from that, about 740,000 university 
graduates are yet to get employment. Besides growing 
economic gap between rural-urban areas, within urban 
areas only it shows increasing income difference 
between regions, trades and industries. The people in 
the low income group are found very discontented 
with the hike of basic price of food and daily items as 
50 to 60 percent of their total income is spent on food 
only. Meanwhile the increasing gap between the rich 
and poor further influences their social attitude and 
confidence. In China’s reform policy, poverty relief 
work has been kept high on the govt. agenda; however, 
its current rural absolute poverty standard is below 625 
Yuan per year for each farmer, much below the UN 
international poverty standard i.e., 900 Yuan. 
Corruption cases have increased considerably. 
(People’s Daily, 2005) Moreover, the fallout of rapid 
and pervasive use and overdependence on technology 
are manifested in the form of severe environmental 
pollution and health hazards which are posing big 
challenges to the present government. According to a 
recent Xinhua news report, in west China’s Lanzhou 
city, drinking water was found poisonous. The city 
administration discovered that this was due to very 
high level of benzene [a cancer causing agent] present 
in water, almost 20 times higher than the normal level. 
The city inhabitants were forced to purchase drinking 
water from local supermarket. (Xinhua News, 2014) 
Further, about 33lac hectare of arable land in the 
country has become uncultivable as it produces 
poisonous crops. Some 40 million farmers have lost 
their farm land due to rapid industrialization and 
urbanization. People in metro cities like Beijing, 
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Shanghai and Guangzhou are suffering from serious 
diseases because of high level of air pollution. 
Beijing’s manufacturing industries and 5 million cars 
alone contribute profusely to the city’s crippling air 
pollution. However, experts say that the primary blame 
goes to coal burning electrical plants surrounding 
Beijing. (New York Times, 2013) Such adverse 
situation continues to prevail despite government’s 
policy priority and emphasis on environmental 
protection. 

Conclusion 

 Nevertheless, China has achieved rapid progress 
in S&T which has been complementing to the 
phenomenal development of national economy and 
defense. This success is mainly attributed to strong 
political will of China’s unitary hard state one-party-
leadership, utilization of advanced technology from 
international system, introduction of new S&T 
developmental policy and program and building of large 
scale infrastructural support system. According to Deng 
Xiaoping, the father of China’s reform, ‘Science and 
technology is part of wealth, belongs to the mankind as 
a whole, every people or country should learn from the 
advanced science and technology of others.’ (Deng, 
SW, p.107) In the ancient times, the West greatly 
benefited from Chinese inventions and advanced 
technique which they later developed further and 
brought about the scientific and industrial revolution. 
Today, the spirit of the popular saying of Mao era, ‘use 
the old to serve present and use foreign [advanced 
technology] to serve China’ perhaps is well understood 
by the present generation leaders in their effort to catch 
up with the West. China’s strategy to integrate S&T 
with education and economy and the oft repeated 
objective to develop potential to be at par with the 
technically advanced West by the middle of 21st century 
seems reflecting a nationalist desire to restore the lost 
glory of past, could be an achievable target, unless the 
country is thrown once again into a social and political 
turmoil like the previous years. Classical Chinese 
concept of Harmony for maintaining overall           
social   balance   might   be   invoked,   as   in  the   past,  

to play a balancing role between technology and social 
development to make technology more humane and 
social. 
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BIOLOGICAL TERRORISM AND BIO-WEAPONS :  
THREATS AND CHALLENGES 

 
DR. SONALI SINGH* 

 
Bioterrorism is the use of a biological weapon against 
a civilian or military population by a government, 
organization, or individual. As with any other form of 
terrorism, its purposes include the undermining of 
morale, creating chaos, or achieving political goals. 
Biological weapons use microorgan4isms and toxins to 
produce disease and death in humans, livestock, and 
crops.1 Biological weapons (BW) belong to the 
category of “Weapons of mass destruction” (WMD) 
which also includes chemical and nuclear weapons in 
its fold. But there are crucial differences between 
chemical, biological and nuclear weapons in terms of 
incubation period, the type of first-response needed, 
medical interventions and quarantine measures. 
Similarly, biological agents also differ amongst 
themselves by factors such as virulence, infectivity, 
toxicity, incubation period, pathogenic effects and 
transmissibility. Biological agents can be spread 
through air, water, food and also through person to 
person contact. The biological agents that have been 
associated with weapons development can be divided 
into five key groups: bacteria, viruses, rickettsia, fungi, 
and toxins (bacteria, viruses and toxins are the most 
well-known types of BW agents).2 Bio-weapons 
experts have identified that the top four most likely to 
be used bio-weapons are smallpox, plague, anthrax, 
and botulism. Other possible bio weapons can be 
glanders, tularemia, ricin, influenza, typhus, Marburg 
and Venezuelan Equine Encephalitis (VEE). 
Biological agents may occur naturally or are the 
products of genetically engineered organisms. 

 Biological weapons differ from conventional 
weapons in the sense that it consists of living 
organisms and are extremely difficult to detect as the 
illness and appearance of symptoms may take several 
hours to several days. This provides the motivation for 
the terrorist to use biological weapons, because it 
provides them sufficient time to make the attack and 
escape. The other fact is that it is relatively easy and 
inexpensive to obtain in comparison to conventional 
weapons.  According  to  1969  expert  United  Nations  

 

panel which estimated the cost of operations of 
different WMD and also conventional weapons against 
civilian populations found that to be 1$/km2 for 
biological weapons, versus $600/ km2 for chemical, 
$800/sq.km2 for nuclear, and $2000/sq km2 for 
conventional armaments.3 Hence, biological (and 
chemical) weapons are also called the “Poor Man’s 
Weapons of Mass Destruction”.4 Some of the other 
factors that provides the motivations for its use are, 
‘their ability to cause widespread death and diseases, 
their indiscriminate nature, the shortage or complete 
lack of vaccines and therapeutics to treat many of the 
diseases caused by biological agents, their capability to 
invoke images of suffering and horror, and their 
similarity to apocalyptic biblical diseases and plague, 
makes them appealing to Jihadist and other terrorist 
groups.5 There is no doubt that biological terrorism 
also has the tremendous potentialities to inflict serious 
physical, psychological and economic damage just like 
conventional weapons.  

Historical background: From states to individual 
terrorist groups 

 Biological weapons have long historical 
antecedents dating back to centuries. Ironically it has 
been mostly used by states in warfare or against enemy 
country and only a few individual terrorist groups have 
used or attempted to use it, though its potential use by 
individual groups have increased in recent years. Of 
the three categories of WMD, biological weapons have 
been most often employed in the past.6 One of the first 
recorded incidents occurred in 1346 during the siege of 
Kaffa, where the tartar soldiers threw diseased corpses 
over the walls of the city to infect the defending forces 
within.7 Centuries later, during the French and Indian 
War (1754-1767), British forces gave small pox 
contaminated blankets as “gifts” to the Native 
American Indians, causing a deliberate outbreak of 
disease that resulted in widespread death.8 During the 
World War I, Germany used both anthrax and the 
equine disease glanders to infect livestock and animal 
feed scheduled for export to Allied forces.9 In the 
middle half of the twentieth century, United States, 
Great Britain, the Soviet Union and South  Africa  were  
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among the countries that developed extensive bio-
weapons programs, stockpiling a variety of organisms, 
both for research into defense against what was then 
commonly called “germ warfare”, and for possible 
offensive use.10 During and after World War II, 
Japanese, Soviets, Americans and even Canadians 
experimented with bio-weapons and developed their 
own research programs. Japanese experiments with 
bio-weapons killed hundreds, and perhaps thousands 
of Chinese.11  Both United States and Soviet Union’s 
program cultured and maintained significant quantities 
of anthrax, an organism they considered to have great 
potential for use as a weapon.12 In the recent times, 
especially after 1990s Gulf war, new concerns were 
raised about use of bio-weapons. It is well known that 
Iraq used chemical weapons in Iran-Iraq war. 

 Some of the prominent cases of the use of bio-
weapons by individual terrorist groups were attempts 
by the followers of the Rajneesh sect in the city of 
Oregon in the U.S. to infect salad bars with salmonella 
typhimurium bacteria to incapacitate people to 
participate in local elections. The attack infected 751 
people, but there were no fatalities. Similarly, Japanese 
religious cult Aum Shinrikyo released sarin nerve 
agent in the Tokyo subways that led to 1038 injuries. 
The biological weapons program undertaken by this 
group was the largest and the costliest ever conducted 
by any terrorist group as, ‘ it had some 10,000-60,000 
members, had assets worth about a billion dollars, a 
sophisticated laboratory, a long period in which to 
produce biological agents and a number of dedicated 
personnel some of whom had scientific training’13. 
Another incident occurred after 9/11 attack in 2001, 
when five letters containing anthrax spores were sent 
to U.S. media establishments as well as the U.S. 
government that led to death of five persons, many 
injuries and brought bio-terrorism to the forefront of 
national and international security threats. Similarly, in 
recent years, authorities have uncovered numerous 
plots, raw materials, equipments, and even small scale 
laboratories dedicated to the development of weapons 
of mass destruction, including biological and toxin 
weapons, and numerous statements have been made by 
al-Qaida spokesmen as well as other jihadists 
justifying the use of weapons of mass destruction 
against their targets.14 From the above discussion it is 
clear that bio-terrorism which has its origin in the 
research programs and use of bio-weapon by the 
states, had in the recent years been attempted by 
individual terrorist groups by acquiring the expertise 
either overtly or covertly from the state agents (as will 

be explained below) and also through their own 
production.  

Assessment of bioterrorism threat: Fears and 
reality 

 It is paradoxical that biotechnology which has 
immense potentialities to improve the quality of our 
lives is extremely susceptible to its possible misuse by 
both states and terrorist groups to spread terror and 
unleash devastation throughout the world. In the recent 
years, increasing concerns have been raised about 
potential use of biological weapons by rogue states and 
especially jihadi terrorists. Special mention can be 
made of Russia, which before disintegration of Soviet 
Union, had many laboratories carrying out bio-
weapons programs and had employed more than 
40,000 scientists. But after disintegration, many of 
these laboratories have been closed because of 
financial crunch, and the scientists have departed to 
unknown destination. Many countries like North 
Korea, Iraq, Iran, Syria, and Libya have been alleged 
to be recruiting such scientists for their bio-
weaponization programs. Further, it has also led to 
black marketing of bio-weapons, like Dr. Wouter 
Basson, the former head of the chemical and biological 
weapons program in South Africa, is known to have 
travelled to China, Iraq, and Libya under the guise of 
business, and is believed to have sold cultures of these 
deadly pathogens, including genetically engineered 
varieties, on the black market for profit.15 Another 
very interesting case of scientist involvement was in 
the case of Anthrax attack in U.S in 2001, where it was 
revealed that the sender of five letters containing 
anthrax spores was none other than one who was at the 
heart of the US bio-defence program, as he was 
anguished over US government not doing enough to 
prepare for a potential bioterrorist attack.16 Few years 
back there were reports that some countries like White 
South Africa and Israel were believed to be 
manufacturing ethnic bomb, which irrespective of the 
veracity of reports, was practically feasible. Ethnic 
bombs entails the ‘possibility to conceive of 
genetically engineering a virus or toxin-synthesizing 
gene in a bacterium which is “activated or induced or 
regulated” by the product of a gene or by binding to a 
specific receptor that determines an “ethnic” 
characteristic; e,g, pigment formation for skin or eye 
color or some other characteristics that is a single gene 
characteristics (e.g. ear lobe attachment, hitchhiker’s 
thumb etc.)’17. 

 Similarly, jihadi terrorists with their millenarian 



 BIOLOGICAL TERRORISM AND BIO-WEAPONS : THREATS AND CHALLENGES 235 

goals, sense of injustices, along with commitment to 
martyrdom may provide the motivation to manipulate 
latest developments in life sciences as potential bio-
weapons. Al-Qaida spokesman Suleiman Abu Gheith 
stated in 2002: 

 “We have the right to kill four million 
Americans, two million of them children…and cripple 
them in the hundreds of thousands. Furthermore, it is 
our obligation to fight them with chemical and 
biological weapons, to afflict them with the fatal woes 
that have afflicted Muslims because of their Chemical 
and biological weapons”.18 

 Bioterrorism not only creates psychological 
distress but can also cause huge financial strains on the 
economy. This is clear from the anthrax attack in U.S 
in 2001 and the devastating after-effects:  

 “The 2001 anthrax attacks in the United States 
effectively shut down the nation’s capitol, causing 
severe economic disruption to the country long after 
the last case of illness occurred. The attack caused 
severe economic damage not only from lack of 
business continuity, but also from the high cost of 
decontamination of buildings and other locations. 
Cleaning of Brentwood mail facility, located outside of 
Washington, D.C., for example, cost a staggering $ 
130 million and took 26 months to complete”.19  

 Another ominous threat is the possible misuse of 
immense information available on Internet about 
producing bio-weapons by the civilian groups, other 
than the states. Further in an era of globalization, when 
there are more movements of persons and goods across 
the world, a bioterrorist attack can make possible the 
spread of infection more massive and difficult to 
control. 

 Though the potentialities of bio-terrorism to 
create devastation are immense and there exists 
number of motivations to use biological weapons, but 
the fact is that the actual use of this weapon is much 
lower in comparison to use of conventional weapons. 
The fear of attack is there but the possibility of a mass 
casualty does not seem to exist in reality. There have 
been only 123 deaths caused by terrorists’ resort to 
biological and chemical weapons in 99 years (1900-
1999).20 The record shows that chemical and 
biological agents have so far been only weapons of 
mass disruption rather than of mass destruction.21 It 
produces more psychological effects and fear 
psychosis in the society rather than fatality and that 

increases its utility as a terrorist weapon. Further, bio-
terrorist attack with the potential to inflict mass 
casualty requires sophisticated techniques and 
organization, in contrast to conventional weapons. 
Producing the particular organisms in large quantity 
and in the ultra-small particle form needed for the 
aerosolization is beyond the scope of average 
laboratory.22 When biological agents are dispersed, the 
time of day the attack is launched and also the wind 
speed can be critical to success.23 Further out of a 
range of biological weapons, only a few pose a serious 
problem. Its potential use depends upon a couple of 
other factors like availability of cultivation facilities, 
dispersal mechanism, level of virulence, dosage of the 
biological agents, availability of therapeutic measures 
etc. Another important factor that disadvantages both 
the state and the individual groups to use bioterrorism 
is the fact that it may alienate the community or nation 
they represent, they may face fear, reprisal or counter-
attack and can lead to annihilation of both friends and 
foes. 

 But there cannot be complacency about 
bioterrorism on account of the aforementioned factors, 
because there are still some biological agents that may 
be used as a potential weapon in future wars or 
conflict. Out of them, according to Donald A. 
Henderson, two biological weapons – small pox and 
anthrax poses the greatest threat.24 Fatality rates for the 
above two when dispersed as an aerosol are 30% for 
small pox to more than 80% for anthrax. They can be 
grown easily and in large quantities and are sturdy 
organisms that are resistant to destruction. Hence they 
are especially suited to aerosol dissemination to reach 
large areas and number of people.25 Small pox is more 
susceptible because vaccination has stopped 
worldwide 20 or more years ago as a result of the 
eradication of the disease.26 Further there is no 
treatment available for small pox and it will take long 
time to manufacture vaccination for large segments of 
the population. So, when sufficient motivations makes 
a lethal cocktail with favorable conditions for 
acquisition of biological weapons, then the question is 
not whether it will be used, but when it will be used. 
Many states like America, Canada and United 
Kingdom have developed legal and other defensive 
measures against bioterrorism, and significant efforts 
have also been made at the international level to check 
the possible menace of use of bio-weapons. It will be 
prudent to analyze the efforts made at the international 
level to discern the shortcomings in them. 
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Loopholes in the present International Conventions 
against bio-terrorism  

 Many interventions were made at international 
level to prohibit production and use of biological 
weapons, but each had some loopholes. In 1925, the 
Geneva Protocol prohibited the use of biological 
weapons but allowed them to be produced-an immense 
loophole, of which several nations would take 
advantage.27 

 Similarly, the 1972 Convention on the 
Prohibition of the Development, Production and 
Stockpiling of Bacteriological (Biological) and Toxin 
Weapons and Their Destruction, which prohibited 
research into, as well as the development and 
proliferation of, biological weapons came into effect in 
1975 and were ratified by more than 140 nations. 
Though it prohibited research into, as well as 
development and proliferation of biological weapons, 
it had two loopholes.  First, the Convention allowed 
work on defense against bio-weapons to continue, and 
in the field of weapons, the line between offensive and 
defensive can be difficult, if not impossible, to draw. 
Second, it contained no effective means of verifying 
the signatory states’ compliance with its provisions.28 
It is an irony that the Biological Weapons Convention 
(BWC), 1972 has been flagrantly violated by many of 
its signatories, like Iraq and Soviet Union. Even after 
1972 Convention, it is believed that at least ten nations 
had a biological weapons capacity.29 In subsequent 
years about seven review conferences of BWC, held in 
1980, 1986, 1991, 1996, 2001/2002, 2006 and 2011, 
where state parties reaffirmed that the scope of the 
Convention extends to new scientific and 
technological developments, and have also instituted 
confidence-building data-exchanges in order to 
enhance transparency and strengthen the BWC.30 
INTERPOL, the world’s largest international police 
organization, developed a dedicated bio-terrorism 
program at its headquarters in Lyon, France, after the 
2001 anthrax attacks to focus on building national and 
international capacities to counter biological 
terrorism.31 Besides the shortcomings in the present 
efforts, experiences from the past also illustrates that 
simply legal measures cannot end terrorism. The 
biggest culprit has been the states, which has a 
disposition to increase its violent power to assert its 
authority over its own people or against other nations 
and use of bio-weapons is an example of this. Unless 
the states stops using them and destroys all its stock 
and potential production , there is likelihood that it will 

be acquired by the financially sound individual 
terrorists groups either through state agents or theft.  

Conclusions: Challenges Ahead 

 To surmise, there is political, medical, 
technological, legal and military aspect of responding 
to bio-terrorism and use of biological weapons. 
Though after nuclear weapons, biological weapons are 
most greatly feared, but countries are not properly 
equipped to deal with such crisis, as they are still 
guided by the conventional model of response to 
terrorism. For developing appropriate response to 
bioterrorism, it is important to understand the peculiar 
nature of it, which is different from conventional 
terrorism. The response has to be multi-pronged 
ranging from defense preparedness to prevent attack, 
intelligence inputs and detection devices for 
identifying biological agents in the environment  to 
crisis management, criminal prosecution of 
perpetrators, health and medical assistance to victims. 
Bioterrorism is the heinous use of biotechnology, by 
both state and non-state actors, to achieve political 
ends, just like internet and other modern 
communication technologies have been misused by 
jihadi terrorists to fulfill their nefarious designs. Hence 
it is important to remember that though the problem is 
scientific in nature, but the inherent reason behind use 
of bio-terrorism is political, hence any response has to 
take into account the scientific and political nature of 
the problem. 

 Just as 9/11 attack used a novel method of using 
jet aircraft as a weapon to cause mass casualty by 
crashing into crowded buildings, in the similar way, 
recent advances in biotechnology, genetic engineering 
and vaccine production can be manipulated by the 
terrorists for creating new bio-weapons. Like, genetic 
engineering can be used to create more virulent 
biological agents which are resistant to current 
vaccines, and if they are used, it may be fatal for a 
large segment of population. Technologists such as 
Bill Joy have warned of the potential power which 
genetic engineering might place in the hands of future 
bio-terrorists.32 Combined with the motivations, ‘the 
ease and low cost of producing an agent, the difficulty 
in detecting its presence and protecting (and treating) 
its intended victims, and the potential to selectively 
target humans, animals or plants conspire to make 
defense against this class of weapon particularly 
difficult’33. Further the ease with each it is transmitted 
from person to person, with impossibility to detect in 
the initial stage whether it is caused by natural reasons 
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or deliberate attack, makes bioterrorism more a matter 
of concern. Hence, public health and infectious disease 
infrastructure has to be developed and synergized with 
military, diplomatic, legal and intelligence measures. 
The fact that terrorist have preferred conventional 
weapons over biological weapons, because of its 
predictable consequences and lesser hazards, can be a 
temporary respite, but there is need to build preventive 
preparedness because that is the best solution to this 
problem. 
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mebmke=âleJee*dceÙes Ùe%emÙe meeJe&Yeewefcekebâ efJe%eeveced 
 

meJexMekegâceejMeeefv[uÙe:* SJeb Øees. meoeefMeJekegâceejes efÉJesoer** 
 
efJeefoleefJeÕemeeefnlÙeceemceekeâerveb MeeÕeeflekebâ YeejleerÙeb Jee*dceÙeb 
veJemejefCeieJes<eCe-hejeÙeCeeÛeeÙe&uee_Úveceenjled meces<eeb ceveesieleevOeb, kegâJe&led 
mJeevleceueehenb, JeOe&Ùeod efJeefJeOemeewKÙeemheob, efJeÕeyevOeglJeYeeJeveeÃe 
peveÙeefVelejecesJe MeesYeleslejeced~ 

 YeejleerÙeJee*dceÙes me=„sjejcYe SJe hejceelcee mJeece=leheg$eceeveJesYÙe 
Sveeved peielmebefJeOeeveehejheÙee&ÙeYetleeveefive-JeeÙeg-DeeefolÙe-
Deef”jslÙeslew§elegefYe&§elegJexoeved ØekeâeMeÙeecyeYetJe~ meefvle Jesoe: efveYeüe&vlee: 
melÙeefJeÅeeveeceeieeje:, meoLex<eg DemleeroceerÕejmÙe efveyee&Oe%eeveced~ 
JesoeveeceskewâkeâesÓefhe efmeæevle: efJe%eeveefvekeâ<es meglejeb Ûekeâeefmle~ 
Jesos<JesJeesheJeefCe&lees Ùe%ecee$ewkeâMeyommece«eYeejleerÙeJewefokeâmebmke=âles: efJeleeveeJe-
yeesOekeâ:~ Ùe%eMeyoes ¢eÙeb ÙepeOeeleesoxJehetpeeme”eflekeâjCeoeveeLex<eg ØeÙeg*dòesâ~ 
OeelJeLee&OeejsCe SleeÂMeb ØelÙeskebâ keâeÙeË JÙeJenej: efJeÛeej§e Ùeeie:, Ùeefmceved 
osJeeveeceÛe&veb, me”eflekeâjCeb, heefjJeejmÙe me”"veb, 
meceepeje„^JewefÕekeâceeveJes<eg meceleeÙee SkeâleeÙee§e keâcee&efCe efJeÛeeje§e mÙeg:~ 
meceepeÂMee JÙeeJeneefjkeâheefjØes#Ùes pÙes…s<eg mecceeveb mesJeeYeeJevee DeLe Ûe 
meceJeÙemkesâ<eg mebie"veyegædÙee JÙeJenej:, keâefve…s<eg 
memvesnkeâle&JÙeYeeJehetCe&menÙeesie: meceewoeÙexCe meeneÙÙeÃe Ùe%eheoeLee&:~ 
vetvecesJeeÙeb meodJÙeJenej: keâeceefhe me¿erCe&leeb heefjefOeÃe vewJee”erkeâjesefle~ 
Ùe%ekeâueeheesÓÙeb me=„sjeefokeâeueeosJe ØeejyOees mebÂMÙeles~ 

 DeÅeleveerves efJe%eeveÙegies keâmÙeefÛeod Oeeefce&keâeveg…evemÙe efJe%eeveÂMee 
heefjheg<ÙeesheeosÙelJeb veeshemLeeheÙeefle ÛesoeOegefvekewâ: leke&âMeeruew: ceeveJew: 
mJeerÙeleke&âkeâke&âMeefOeÙee leovOeefJeÕeeme: ke=âef$ece: FlÙeeKÙes<eg 
efve:mebkeâesÛesveesheefveyeOÙevles~ Oeeefce&keâeveeceOeeefce&keâleÙewJe efJe%eevesve 
keâoeefÛeosleled mecegodIeesef<eleceemeerled ÙeVeemlÙemceekeâceerÕejeefmlelJeced~ 
ØeÛeejØemejsCeemÙe peielemmeÀeelees cenodYeeiees veeefmlekeâ:~ hejceÅe efJe%eeveb 
peieodkeâòe=&efveÙevle=lJesve JewJeMÙesvewJesÕejb De”erÛekeâej~ efJe%eeveb veece 
keâmÙeefÛeod heoeLe&efJeMes<emÙe leke&âhetCeexheeosÙeleeefJeefMe„Ãe %eeveced~ Ùeeie§e 
efveieceØeefLeleb efJeefJeOeMeeŒemeceefLe&leb efJeefMe„%eeveØeme=leb Oeeefce&keâeveg…eveced~ 
Ùe%eeveeb efJe%eeveb heefj%eeveeÙe je„^s-je„^evlejs<eg Deefhe vewkesâ Jew%eeefvekeâe: 
efJeefYeVe¤hesCe hejer#eÙeeÃeef›eâjs~ keäJeefÛeÅe%enJeveerÙeJemletveeb efJeMues<eCeb 
mevoYeeake=âleJevle:, keäJeefÛeÅeeiekegâC[efJeleeveb efJe%eeveheefjOeew Øeefle…eheÙevle:, 
keäJeefÛeÅe%eHeâueefJe%eeveevJes<eerkegâJe&vlees efJe%eeveefJeoesÓef#eue#ÙeerYeJeefvle~ 
efve§eerÙeles lewÙe&%e: mece«eefJe%eevehejeef›eâÙee~ veYeesceC[ueb Megæ: heg„: 
megjefYele§e YeJelÙevesve Ùeeiesve, jesieceheemÙeejesiÙeceemLeehÙeles, og:Keb 
oeefjõdÙeÃe MeecÙeles, ceeveefmekebâ MececeJeehÙe hejceevevoesÓvegYetÙeles 
peveceevemes~   Ùe%esveesòeceefJeÛeeje:    ØeeogYe&Jeefvle    lew§e   yegefæefJekeâeme:  

 

 

yegefæØemeejsCe melkeâceexvces<e§e peeÙeles~ Jew%eeefvekeâeveeb efJeefYeVewjvegmevOeevewjslew: 
ØeceeCeerYeJeefle ÙeeiemÙe meJeexhekeâejkebâ efJe%eeveced~ leo$e 
ÙeLeemceeefYejveg…erÙeles~ 

DeejesiÙeefJe%eeveced  

 øeâebmeosMemÙe megefJeefßeleefÛeefkeâlmekeâ: ‘‘nsheefkeâved’’ cenesoÙe: 
ØeesodIeešÙeefle Ùeled Ie=lemÙe onvesve jesieeslheeokeâe: efJe<eeCeJe: (ke=âceÙe:) 
efceüÙevles~ øeâebmeosMemÙewJe efJe%eeveJesòee ‘‘efš^ueJeš&:’’ keâLeÙeefle onceeveeÙeeb 
Meke&âjeÙeeb JeeÙegMegæÙes YeJeefle cenleer Meefòeâ: ÙeÙee #eÙe-ÛesÛekeâ-nwpee 
FlÙeeoÙe: jesiee: õglecesJe efJeveMÙeefvle~ ‘‘[e0 Sce0 šsuš’’ cenesoÙesve 
cegvekeäkeâe-efkeâMeefceMeeoerefve Meke&âjeØeOeeveeefve Meg<keâHeâueeefve ØepJeeuÙe Â„b 
Ùeosles<eeb Oetcesve ‘‘šeÙeHeâeÙe[’’ FlÙeeKÙemÙe jesiemÙe keâerše: ef$ebMeled (30) 
efveces<es<eg, DeLeevÙeemeeb JÙeeOeerveeb jesiekeâerše: Skeâ-efÉnesjevevlejb ØeeÙeMe: 
meceehlee: YeJeefvle~1 

 15 ceeÛe& 1897leces Je<ex ceõemeefJeÕeefJeÅeeueÙes ‘‘[e0 
keâve&ueefkebâie’’ cenesoÙeesÓefhe Yee<eÙeefle Ùeod Ie=leesoveÙees: kesâmejb meefcceuÙeeiveew 
ØepJeeueveb ‘huesie’ veecekeâjesieeled $eeÙeles~ DeeOe=lÙewJewleod Yee<eCeb 
ÙeæJevekeâeÙeË ueeYekeâjb Jele&les yeewefækeâleeÙee§e efJe<eÙeesmleerefle 
ßeernwHeâefkeâvedcenesoÙe: ‘‘JÙegyeeefvekeâ huesie’’ Fefle hegmlekesâ efveJesoÙeeceeme~2 
DeLe Ûe ceOÙeØeosMeerÙe peyeuehegjveiejmÙe jepekeâerÙe šer0Jeer0mesvesšesefjÙeced 
FlÙeeKÙemÙe mebmLeevemÙe efÛeefkeâlmeeefOekeâejer [e0 HegâvoueueeueDeefivenes$eer 
‘‘šer0Jeer0’’ FlÙemÙe #eÙejesiemÙeesheÛeejb Ùe%eefJeOeÙee meefvoMeefvle 
ÙeefmceVeMeerefleØeefleMelemeeHeâuÙecegheieleb SJeb ‘‘Ùe%eefÛeefkeâlmee’’ FlÙeefmceved 
«evLes mecegefuueKeefvle ‘‘ÙeVeenb peeves Ùe%eeÛe&vesve šer0Jeer0 FlÙemÙe 
#eÙejesiemÙe mecemleefJe<eeCetCeecegheMecees YeJeefle ØelÙegle DeJeMÙecesJesob MekeäÙeb 
Jeòegbâ Ùeovesve efJeefOevee Sles<eeb ØeMeceveb ve YeJeefle ÛesVeevÙesveeÙeemesve YeefJelegb 
MekeäÙeles~’’3 SleeÂMeeCeeceveskesâ<eeb efJe%eeveefJeoeb 
efÛeefkeâlmekeâeveeÃeevegmevOeeveeefve DevegYetleØeÙeesiee§e Ùe%emÙe cenveerÙeleeb 
ØeceeCeerkegâJe&efvle~ DeeOegefvekeâefJe%eeveceeefßelÙe jesieeCegJeeomÙe mebmLeehekeâ: 
‘‘uegF&he§ej’’ DeemeerovevlejcemÙeecesJe efoefMe ‘jeyeš&keâewÛe-efmceLe-efkeâueyeesve&-
FlÙesles<eeceefmlecenÅeesieoeveced~ jesieeCegJeeomÙe mebmLeehekeâ: 1878leces Je<ex 
keâ§eve JÙeeefOe: kesâveefÛeõesieeCegvee YeJeleerefle mebmLeeheÙeefle ‘‘jeyeš& keâe@Ûe’’ 
cenesoÙe:~4 hejcemceekebâ YeejleerÙeeveeb cenodieewjJemÙeeÙeceemheob Ùeomceekebâ 
Jesos<eg efJe<eÙemÙeemÙe efJeJesÛeveb meewmhe„dÙesve mecØeehÙeles~ mebkesâleÙeefle Ûe- 

  DevJeev$Ùeb Meer<e&CÙeceLees, hee„xÙe ef›eâceerved~ 

  DeJemkeâJeb JÙeOJejb ef›eâceerved, JeÛemee pecYeÙeeceefme~~5 

 

 
*MeesOeÛÚe$e, mebmke=âleefJeYeeie:, keâueeme¿eÙe:, keâeMeerefnvotefJeMJeefJeÅeeueÙe:, JeejeCemeer
**MeesOeefveoxMekeâ:, mebmke=âleefJeYeeie:, keâueeme¿eÙe:, keâeMeerefnvotefJeMJeefJeÅeeueÙe:, JeejeCemeer 
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 DeLee&oefv$ekeâe – efMejesYeeie – hemeueerefle - 
DeefmLeefJeMes<eeefo<etlhemlÙe-ceeveeveeb jesieke=âceerveeb, lJekedâmeceeefnleeveeb, 
efJeke=âleceeBmeeMeveeveeb JÙeOJejveecekeâjesieke=âceerveeb efveiecekeâefueleeÙeemew: 
MeeceÙevleg Fefle DeeefoMeefle Jesos~ 

 ÙepegJesxosÓefhe JÙeg*dòesâ- jesieke=âceÙe: efieefj-ienve-Dees<eefOe-heMeg-
hesÙepeues<eg ØeleerÙevles peueeosJeemceekebâ Jehegef<e ØeefJeMeefvle~  

  ‘‘Ùes DeVes<eg efJeefJeOÙeefvle hee$es<eg efheyelees peveeved~’’6 

 Jesos<eg ve kesâJeueb jesieke=âceerveeb efJeJesÛeveb mecegheueYÙeles ØelÙegle 
les<eeceheekeâjCeesheeÙee: Deefhe meewueYÙesve ØeehÙevles~ ÙeLee ‘Depeëe=bieer’’ 
FlÙees<eefOemegjefYeCee je#emee: (jesiekeâerše:) keâJeueeref›eâÙevles~ 

  Depeëe=”Ùepej#e: meJee&ved ievOesve veeMeÙe~7 

Deefhe Ûe DeLeJe&Jesos JÙeveefòeâ ‘‘Yees JÙeeefOe«emle: ceveg<Ùe:! mecheeoÙeleg, 
leoLe&cenb nJevesve lehesefokeâeefo%eelee%eelejesiesYÙemmev$eemes Ùeg<ceeved’’~8 

 MeleheLeyeÇeÿeCemÙe keâlee& cenef<e&Ùee%eJeukeäÙesveesoerÙe&les- 
‘‘Yew<epÙeÙe%ee Jee j„s~’’ $e+legmeefvOe<eg JÙeeefOepee&Ùeles lemceeled 
$e+legmeefvOe<eg ØeÙegpÙeles~9 DeLee&ÂlegmeefvOe<eg jesiee: GlheÅevles Dele SJe 
meefvOe<JesJe Ùeeef%ekeâe: ØeÙeesiee: efJeØeÙegòeâJÙee:~ cevegmce=leew cenef<e&Cee cevegvee 
Ùe%eerÙeefÛeefkeâlmeeefJe<eÙes yengefJeOeesefuueefKeleced Dele SJe efyeÇefšMemeeceefÙekeâ: 
ceõememÙe ØecegKeØeMeemekeâefJeMes<e: ‘‘ScheefLeue’’ Ùe%eeveeb Øeke=â„meceLe&kebâ 
DeeÛeeÙe&cevegb mece«emÙeemÙe efJeÕemÙe megØeefmeæmJeemLÙemegOeejkesâ<eg 
meceLe&Ùeeceeme~ 

heoeLe&efJe%eeveced 

 ÙeeieerÙeheoeLee&veeb efJe<eÙes Deveskesâ<eg osMes<eg DeÅeeJeOÙeefhe 
efJe%eevejerlÙee Jew%eeefvekeâe: hejer#eCeeefve efÛekeâer<e&vle: ÂMÙevles~ 
keâe…meefceOeeefoÙe%eerÙeheoeLee&veeb mecegvceeruevesve efve§eeref›eâÙeles ÙeefÆVe-
efYeVeleehemevlehlee: Ie=leefce°eVecesJeeefoÙeeieheoeLee&: vewkebâ ke=âefceMeecekeâb 
meuueeYekeâjÃe Jee<hecepeefve<evle~ megjefYecee$ecesJe megotjb ÙeeJeÅeeiemÙe 
ØeeCeercee$eceghekeâjesefle~ efJe%eeveefveCeealemeceer#eCeeefve efve¤heÙeefvle Ùeled 
kegâC[eke=âefleÙe&%emÙe Tpee&Ùee: mecegefÛeleb efJekesâvõerkeâjCeb keâjesefle~ 
efceßeosMeerÙeefhejeefce[s<eg kegâC[eke=âefleJewhejerlÙesvewJe TpeeË kesâvõerke=âlÙe ‘‘ceceer’’ 
mebj#Ùevles~ Ùe%ekegâC[sve efJekesâvõerke=âleb, meõtheØeme=leb ce®odotjb ÙeeJeod ceeveJe-
heMeg-efJen”-hele”eved efJeYeefle&~10 

 DeLe Ûe Ùe%esveesheheÅeceeveceefmle Oe=lepeerJeveeOeejb 
‘‘keâeye&ve[eF&Dee@keämeeF[’’ Fefle Jee<heced~ Jevemheeflepeieled ØeefleJe<e&cesJe 60 
² 1012 efkeâ0«ee0 keâeye&ve[eF&Dee@keämeeF[Jee<heb efvelÙecesJe YeespevemJe™hes 
heefjJele&Ùeefle efJe%eeveÂMee~ ‘‘cewkeämeeskeäJe’’ Fefle DecesefjkeâeÙee: Jew%eeefvekeâmÙe 
efve<keâ<ex keâeye&ve[eF&Dee@keämeeF[Jee<hesCewlesve heeohes<eg Deefleleer›eJe=efæmmecegosefle~ 
keâ§eveevÙe: Jew%eeefvekeâ: 1904 leceeÉ<ee&led kesâ<egefÛeÉ<ex<eg 
keâeye&ve[eF&Dee@keämeeF[Jee<hemÙe cee$eeb mebJeæ&dÙe DeefOekeâOeevÙeeslheeoves 
ueyOeÙeMeesjeefMe: meeHeâuÙeÃe efle…efle~11 DecesefjkeâeÙeeb ceneje„^ØeosMemÙe 

mJeeceer hejeÀehes DeeÛeeÙexCe Deefivenes$eefJeÕeefJeÅeeueÙe: mebmLeeefhele:~ 
efJeÕeefJeÅeeueÙesÓefmceved cev$eesÛÛeefjleIe=leengefleefYe§e 
Ûelegieg&CememÙeeslheeoveÛecelkeâejes mecyeYetJe~ efkebâ JeÛceerob 
YeejleerÙeefJeÉefodYeefJe&osMes<eg Ùeeiesve DeØeefleceOeevÙeeslheeoveb efJeOeerÙeles SJeb 
JewosefMekeâe: efJeÉevme: DeeÙeerÙee$e Yeejles cen<eeaCeeb ÙeeieefJeOeevemÙe JewefMe„dÙeb 
heefjYee<eÙeefvle~ jepemLeeveØeosMemÙe iebieeveiejpeveheosÓefhe ke=â<ekeâeveeb Ùe%esve 
memÙemÙe mebj#eCeesheeÙeeved Je=efækeâejkeâesheeÙeeÃe osMeevlejerÙee: 
yeesOeÙeeceemeg:~~12  

 DeLe ÛeevJes<eCew: meÀeeveerles meefceOeeefooenvesve SJeÃe 
Ie=leeefoÙeeieheoeLe&Ieškewâ®lheVeeveeb kesâ<eeÃeve met#celelJeeveecevÙeesvÙemebÙeesie: 
‘Heâecexu[erneF[’ veecveerlÙelÙegheeosÙeb Jee<hecegodYeeJÙeles~ 
jeueÙegòeâkeâe…pJeuevesveeefhe vetvecesJewleosJe Jee<heb peveÙeefle~ mecegppevÙeles Ûe 
hejb Ie=lemÙe ØecegKeIeškeâmÙe ‘efiuemejesue’ FlÙemÙe mevleehesveekeämeerkeâjCeb 
melÙeefhe ‘Heâecexu[erneF[’ Jee<heced~13 efJe%eeves#eCeevÙetÛeg: mÙeeÅe%ekegâC[s 
JeeÙeesjØeJesMe: ÙeeiemLeues JeeÙeesheÙee&hleceeJeeieceveb Jee Ùeefæ 
‘keâeye&veceesveesDee@keämeeF[’ Jee<heb keâeye&veOetefueÃeeefhe efvecee&efle~ Jemleglees 
‘keâeye&veceesveesDee@keämeeF[’ DemlÙeefleefJe<eJee<heb ÙeefVeefce&eflevee&hes#eles, hejb 
keâeye&veOetefue§eeheje Je=ef„keâejkeâmJe™hes meefvle…les~14 leoLe&cesJe ÙeeiekegâC[e: 
ØeeÙeMe: ØeehleheÙee&hleJeeÙegØemeje: DeveeJe=lemLeeefvekeâe§e YeJeefvle~ 
ueyOece®lØeÛegjØemeejeÙeeb Ùe%eYetceew jefJejefMceØekeâeMeesÓhÙehes#Ùeles Dele 
SJeemceekebâ efÛejvlevecenef<e&efYe: YeemkeâjesoÙeeled efoJeemlehetJeË ÙeeJeefon 
peieleerleues nJeveefJeOeeveb ef›eâÙevles mce~ metÙe&ØekeâeMes Ùepevesve 
yengefJeOeueeYeheefjCeecewmmen ‘hejeyewieveer’ Fefle ØekeâeMecejerefÛe<eg 
‘keâeye&ve[eF&Dee@keämeeF[’ Jee<heb JeeefjCee meekebâ mebiecÙe ‘Heâecexu[erneF[’ 
Jee<heceefhe GlheeoÙeefle~ jefJeÅegleew ØekeâeMemebMues<eCesveehÙeefleefjòeâes 
ueeYemmeceJeehÙeles~15 DeJeyegOÙevle SJe Ùe%eceC[heb meJe&lees nefjuuelee 
keâoueerhe$eeefCe ÛeejeshÙevles~ Jemleglees nefjlheeohes<eg ‘keäueesjesefHeâue’ FlÙevesve 
heeohee: Iecex ‘‘keâeye&ve[eF&Dee@keämeeF[Jee<heb’’ keâeyeexneF[^s[¤hes heefjCecevles~ 
DeLe Ûe Ùepevekeâeues ef›eâÙeeefYevezkeâeefYe: Ùe%eõJÙepJeuevesve Ûe 
meceglhelmÙeceeveeveeceveskeâeveeb Ieškeâeveeb mebÙeesiesvewJe DeefmlelJecegheÙeeefle 
ke=âefcejesOekebâ, ueeYeØeob, ke=âefceveeMekebâ, Oetueske=&âcÙeheekeâjCekeâejkeâceefleieefj…b 
‘Heâecexu[erneF[Jee<heced’~ Jee<heMeeruelJesvesob Jee<heb ef#eØecesJe meJe&lees Øemejefle 
levlegjeieneefveb efJevewJe JeŒeevlejsCe ve=Ceeb ®iCeJehegef<e ØeefJeMeles~ 
jesie®peeveecele SJe mJeÛÚerkeâjCeeÙe ie=neCeeb meewjYeeÙe JeeÙegMegæÙes Ûe 
‘Heâecexu[erneF[’ ‘uewche’Fefle efveceeaÙevles~ uewche’’FlÙesles<eg ‘efceLeeFue’ 
Sukeâesnue JeeÙeg§ees<CehuesefšveefceefleOeelegefJeMes<eesheefj mevoe¢e 
‘Heâecexu[erneF[’ Jee<heceglheeoÙevles~ Dele SJeelÙevleb efveiet{ceefhe 
jesieceheemÙe oerIee&Ùeg<Ùeb Ùeeiekeâueehee Sles efJeefleleefve<ele: heefjue#Ùevles~16 

Je=ef„efJe%eeveced 

 ÙeeiemÙeelÙeewheeosÙelJeb Je=ef„keâejkeâlJeceefhe~ DeLee&Åe%ee: 
meeceevÙeeefleefjòebâ Je<e&CeeLe&cesJe Ùepevles Ùes<eeb Je=ef„ÙeeiesveeKÙeeÙeles~ ÙeLee 
ÙepegJexo- efvekeâeces-efvekeâeces ve: hepe&vÙees Je<e&leg Fefle ØeeLe&Ùevles~17 
DeeMeÙeesÓÙeb Je=ef„keâeceÙeceevee: Ùeoe JeÙeb mÙeece leoe Je<e&Ceb mÙeeosvesve 
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ÙepegJexos Ùeeie: ‘‘Je<e&Je=æced’’18FlÙeeKÙeeefle~ DeLeJe&JesoeefoMeefle Ûe – 
levJeleeb Ùe%emÙe yengOeeefJeme=„e~19 DeLee&od Je=„sjeJeMÙekesâ yeng<Jeemheos<eg 
Ùeeiee: efJeefJeOÙeg:~ ØeeòeâveseflenemeeosjÅeeJeOÙehÙes<ee DeJeOeejCee Ùepevesve 
Je=ef„efJe%eevemÙe meglejecesJeevegYetleemceeefYe:~ 

 efmeKeOecexeflenemeshÙeeÛeeÙe&ieg®ieesefJevoefmebn: 1754 leceJe<e&mÙe 
ceOegceemes efveyee&Oeb heb0 kesâMeJeoememÙe yeÇÿelJes Ûelegcee&meerÙeye=nÅe%emÙeeÙeesies 
meceÛe&ÙeecyeYetJe~  

kesâveefÛeÅe%eHeâueceefYeYeeef<eleefcenheef*dòeâ<etheefveyeOÙeles- 

pee efove les peiÙe nesce keâjÙees ieg®, hetj jnÙees peme Yetj Goejs~ 
Ieesj efpeles peiÙe nesceve kesâ Heâue, Jeso Deves Jej les peie meejs~~ 
Jeejme nesve ueieer ceveJeeef_Úle, jesieefJemetefÛekeâ ueew meye nejs~ 
ueesieve kesâj mJeYeeJe mJeles efmeOe, Ùes yeoues meye keâepe efJeOeejs~~20 

 YeejleerÙemebmke=âlesjmceekebâ mecesÓefhe efmeæevlee: Oeeefce&keâeveg…eveeefve Ûe 
mece«eehÙesles<eeb Deveg…eveheæefle: efJe%eeveJÙeJenejÙeesefve&keâ<es ØeeOeevÙeceeoeÙewJe 
meceÛeerkeâcevle~ 

 Je=ef„mecyeæÙe%eefJe%eeveefJe<eÙes ÙeesiesÕej: ßeerke=â<CeesÓefhe cegKejÙeefle 
ßeerceodYeieJeodieerleeÙeeVe hegveJexoe SJeeefYeYee<evles- 

  DeVeeodYeJeefvle Yetleeefve, hepe&vÙeeoVemecYeJe:~ 
  Ùe%eeodYeJeefle hepe&vÙees, Ùe%e: keâce&mecegodYeJe:~~ 
  keâce& yeÇÿeesodYeJeb efJeefæ, yeÇÿee#ejmecegodYeJeced~ 
  lemceelmeJe&ieleb yeÇÿe, efvelÙeb Ùe%es Øeefleef…leced~~21 

 meceef„efJe%eevecesleÅeeiemÙe hejmhejb mheefOe&YeeJesve DevÙeesvÙeeefßelelJesve 
Ûe efJeuemeefle~ Ùe%ee: ve hegveJe=&ef„keâejkeâe: SJeb ØelÙegle 
mekeâueOejeYetleeveeceeOeejYetlemÙe DeVemÙe nsleglJeceefhe OeejÙeefvle~ DeLee&Åeeiesve 
hepe&vÙeb, hepe&vÙeeoVeceVeeVejemmecyeesYegJeefvle~ Delees Ùe%ee: meces<eecesJe 
$e+pegkegâefšueveeveeheLepeg<eeVe=Ceeb ØeeefCeveeÃe ØeeCeeOeeÙekeâe:, hegef„keâje:, 
legef„keâje: DeeOeejYetlee§e ØeleerÙevles~ keâJeÙeesÓefhe cevÙes 
Øeke=âeflemeewvoÙe&efleleefve<ele: efJe<eÙesÓefmceVeefhe mevosMemLeeheves oòeefÛeòee FJe 
heefjue#Ùevles~ ÙeLeemceekeâerve: cenekeâefJekeâeefueoeme: cesIeotles efJeJe=Cegles- 

  OetcepÙeeseflemmeefueuece®leeb meefVeheele: keäJe cesIe:, 
  mevosMeeLee&: keäJe hešgkeâjCew: ØeeefCeefYe: ØeeheCeerÙee:~22 

 cesIees veece OetcepÙeesefleJeeefjJeeefÙJelÙesles<eeb meceJeeÙe:~ 
DeLee&æÒceeosJeeYeüefvecee&Ceb YeJeefle lemceeled peueJe=ef„mmeÀeeÙeles 
Je<e&CeeæveOeevÙeb Ûelegefo&#eg ceeveJeeslLeeveb meceepekeâuÙeeCeÃe mecYeJeefle~ 

MeleheLeyeÇeÿeCemÙe keâlee& Ùee%eJeukeäÙeeshÙeen- 

  ‘‘DeefiveJez Oetcees peeÙeles OetceeoYeüceYeüceeod Je=ef„:~’’23 

 DeLee&ÅeeieheeJekeâeæÒce, OetceevcesIeefmLeefle:, cesIeeodJe<eexppeepevÙeles ~ 
uesefueKeefvle Ûe hee§eelÙeefJe%eeveefJeheef§eo: [e0 neš&efve[ cenesoÙee: 
Ùeoøeâerkeâeje„^mÙe keâeveves<eg le=CeeefomecesJeleheoeLee&veeb mevoenvesve 

peueJe=ef„efvejeMeeÙeeceefhe mecepeefve GlkeâšJe<ee&~ DeLe Ûe 
‘‘cesnJe=ef„efJe%eeveced’’ FlÙeeuesKeØeyevOes DeJee&efiJeo: DecesefjkeâeÙee: 
‘‘SC[^es pewkeämeve’’ cenesoÙemÙe Je<ee&keâejkeâeefYeveJeefmeæevle: 
Øee%eeieerÙeJe=ef„efJe%eevesve meeOeË mecyeæ SJeeueeskeäÙeles~ ce®lmeÃejefvle 
OetuekeâCeeefve veerjmeche=òeâheJeveeveecegMecÙe mLewÙe&keâce&mecheeoÙeefvle~ 
Dee§eÙe&pevekesâ#eCewjslew: ØeceerÙeles Ùe%es Je=ef„Yetefcekeâe~ efJe%eeveJesòeej: 
GoerjÙeefvle ÙeæJeveOetceew Jee<heb OetefuekeâCeeefve ÛeeyeerYeJeefvle~ Oetce heJeves 
lejlmet#ceebMeeveeb ‘keâesueeF[er efJeefueÙece’ (efceefßeleõJeced) Deefmle SJeÃe 
ÙeeieOetcesve meceglheVes<eg meces<Jeefhe keâesueeF[er DebMes<eg $e+CeelcekeâefJeÅegled-
keâCeemmeefvle…vles les Ûe $e+CeelcekeâefJeÅegÅegòeâe: keâCeemmeenÙÙeb kegâJe&les 
Je<ee&Ùeeced~24  

leeheefJe%eeveced 

 DeeefokeâeueeosJe ØeÛeefuelemÙe Ùe%emÙeeOegefvekeâmevoYex<eg 
GheeosÙeleeØeekeâeMÙes vetvecesJe leleesÓhÙeefOekeâceeJeMÙekeâceefveJeeÙe&mJe¤heÃe 
mecØeehlees Ùeeie: mebÂMÙeles~ efJeÕes GÅeesieeefJekeâemes heÙee&JejCeb leeJeled Øeotef<eleb 
veemeerled ÙeeJeoeOegefvekeâleeÙee: õgleieleew oes<elJecegheieleefceefle efJeÛeeÙezJe ùoÙeb 
ÛekeâchÙeles~ Denefve&Meb DeewÅeesefiekeâie=nsYÙe: OetceefJe<ecegodieerÙe&les, 
efvecee&Ceie=nsYÙe: efveyee&OecesJe DeeÙeeÙeceevemeogie&vOeotef<elee- cyJeheefMe„heoeLez§e 
JeeleeJejCeb efJe<eeòeâleeceefle›eâecÙeefle~ heÙee&JejCemevlegueveb leg ef#elesjeOeejYetleb, 
$e+legefJe<eÙes heefjJele&veced DeefleJe=ef„-DeveeJe=ef„-Yetkeâche-YetmKeueve-
megveeceerlÙeeefoØeeke=âeflekeâeheoeceglheeoÙeefle~ SvesveeOegveeleves mecemlesÓefhe efJeÕes 
keâeefÛeVetlvewJe JewefÕekeâleehemebJeæ&vemÙe (Global Warming) Fefle 
mecemÙee meceglheVee mebÂMÙeles~ 

 15.05.2007 efovee¿s ‘veJeYeejle šeFcme’ owefvekeâmeceeÛeejhe$es 
ØekeâeefMele: keâ§eveuesKe: me¿sleÙeefle- ‘‘Ùeled Global Warming 
FlÙevesve ie=nefJenervee: YeefJe<Ùeefvle Skeâeyeg&Veje:’’~ efyeÇefšMemeceJeeÙemÙe 
‘ef›eâef§eÙeve SC[ mebie"veb’ og:Keeefle›eâevleeveeb efJe<eÙeeCeeb heefj%eeves 
efÛevleÙeecyeYetJeen- mece«esÓefhe YetceC[ues mebIe<exCe Øeeke=âeflekeâeheefodYe§e 
oMekeâÛeleg„Ùes<eg Skeâeyeg&ppevee: efveie=&nerÙee: mÙegefjefle DeeMe¿les~ DeLe 
ÛeevÙe$e Ûeerveeefoje„^s<eg <ees[MekeâesefšceeveJee: Øeeke=âeflekeâmebIe<e&-DeefleJe=ef„-
DeveeJe=ef„-DeeefLe&keâefJekeâemeheefjÙeespeveeefYe§e efJemLeeefhelee: SJeb DeÅeØeYe=efle 
2050 leceJe<eË ÙeeJeled Deyeg&vceeveJee: efJemLeeefheleb peerJeveb Jenvle: 
õ#Ùevles~25 U.N. mecetnmÙe Inter Governmental Panel on 
Climate Change (IPCC) Fefle mebmLeeÙee: ØeOeeveMeemekeâmÙe 
GheeòeJeòeâJÙes efJehejerleoMee heefjÂMÙeles- 

 "Clearly we are endangering all species on earth, 
we are endangering the future of human race."26  

 Øeotef<eleJeeleeJejCesve mecØeefle efJeÕemÙe 130osMeeveeb 
2500efJe%eeveyegOee: OÙeeheÙeefvle- 

 ‘‘ÙelheÙee&JejCeMegæÙes DeOegveeÓefhe ef#eØecehesef#eleeÙeemeeVe ØeÙelevles, 
#eesCesmmeleleb JeOe&ceeveb leeheb jesæÏceJeevlejØeYeeJÙegheeÙee: veesheeoerÙevles Ûesled 
‘‘iuesefMeÙej’’ Fefle efnceMewueeveececYeefme heefjJele&vesve, G<CeJeerefÛeefYe:, 
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DeefleJe<ee&efoefYe§eeKeC[uemÙe keâefleheÙeveiejeefCe peueefOeueerveeefve 
YeefJe<Ùeefvle’’~27 Dele SJeemceeefYe: "Global Warming" Sveced 
'Global Warning' Fefle¤hesCe yeesæJÙeced~ DemÙee: he=efLeJÙee: 
efvecveleuemÙeesheefj efJemle=leJeeÙegceC[ueleeheVe JejerJeOexòeLee ØeÙeefleleJÙeced~ 

 ‘‘efnvogmleevešeFcme’’ meceeÛeejhe$emÙe 12.07.07 efoJemes 
ØekeâeefMelee¿s Global Warming Fefle efJe<eÙeceJeOeeveeÙe’’ Do not 
blame the sun Fefle Meer<e&keâmLeuesKes uevoveveiejmÙe uesKekeâ: 
"James Randuson" DeJeesÛeled- ‘‘OejeÙee: mevleehees 0.2 ef[«eer0 
ØeefleMeleb, GoefOeleueÃe 10-12 mesceer0 ØeefleMeleeyodÙeeb YetÙeMeesÓefYeJeOe&les~ 
Jemleglees jefJemleehees ve Je=efæb Øeehle: leefn& keâLecemÙee: OejCÙeemleeheb 
Je=efæcesefle Ùesve OeÇgJeefmLeleefnceefiejÙe: cegnggceg&ngjhe#eerÙevles GoefOeleueÃe 
heefjJele&les Sleefæ jnmÙeceglheeoÙeefle~’’  

 De”erÛe›egâefJe&%eeve%ee: ÙeoYeüw: efoJeekeâjmÙe ‘‘keâeefmcekeâ’’ 
(Cosmic) Fefle og<keâjcejerÛeÙeesÓJe®ædÙe ef#elesmleeheb, ve=Ceeb mevleeheb, 
ceeveJeØeleeveÃe mebj#Ùevles~ hejb cesIee: kesâveeÙeemesve, kesâve JÙeeheejsCe keâLeÃe 
$eeleJÙee: JeefOe&leJÙee§esefle efpe%eemeceeves efve®òeefjleefJe%eeves Ûe meefle 
meceeOeevecemÙeemceekebâ Jesos<eg ueYeles~ Jesos<eg 
ÙeeieerÙeheælÙeeYeüeCeecegheheefòeefJe&OeerÙeles IevelJeceefhe efJeJeOe&les SJecesles cesIee: 
neefvekeâjwj&efJejMceerefYem$eeefvle meJe&ØeeefCeve: ef#elesjefleefjòebâ leeheÃeeùlÙe 
mecegefÛelecesJe Øes<eÙeefvle~ megkeâjleeheceevesvewvesve "Global Warming" 
FlÙemceeVe efJeYÙeefvle ØeeefCeve:~ Dele SJe efveJemeleeb ØeeefCeveeb peerJevemÙe 
ceeveJecee$emÙe $eeCeeÙe Ùe%ee: JÙeJenejeJeMÙekeâefvelÙekeâce&-
mJe™hesCeeheeoveerÙee:~28 

 heÙee&JejCeheefj$eeCeeÙe Øeot<eCesveeveJeefmLeleeÙee: ‘‘Deespeesve hejle’’ 
FlÙemÙee: mevleguevecehÙelÙeeJeMÙekebâ Ùee efn nJeveÙeeieeefoefYe: efJeMegæe 
JÙeJeefmLelee Ûe YeJeefle~ Deespeesve (OZONE) Fefle ‘‘Deekeämeerpeve’’ 
FlÙemceeoefhe MegæJeeÙeg:~ nJeveJeeÙeeJeefhe ‘‘Deespeesve’’ FlÙemÙe DebMee: 
ØeeÛegÙexCeesheueYevles Delees efJeheguecee$eeÙeeb DeespeesveJee<hemÙe efveefce&leYe&Jeefle 
Ùepevesve, SJecegÛÛewÙee&lJee efveie&leJee<heefceob ‘‘Deespeesve hejle’’ FlÙemÙeeb 
megefceueefle Ùee efn YegJees j#eekeâJeÛeefceJe jepeles~ FÙeb YeeveesefJe&<eeòeâcejerÛeer 
DeJe®vOÙe ueeYeØeoeveeb jMceerCeecesJe OejCÙeeb mecØes<eÙeefle Ùesve ef#eleew 
peerJeveb mebieÛÚles, jesieeCeecegheMeceesÓefhe YeJeefle~ hejb ‘‘Deespeesve hejle’’ 
FlÙemÙee: #eerCes efJeve„s Ûe jJÙegheIeelekeâefkeâjCew: mecemlepeerJepevleJees 
ceveg<Ùepeeefle§e heer[eb JewveMÙeÃeesheueYeles~ 

 Dele: ‘‘Deespeesve hejle’’ mev$eeCeeÙe efve<Øeot<eCeeÙe Ûe ØeeÛegÙexCe 
nJeveevÙemceeefYeefJe&OeeleJÙeeefve~ Ùepeceeve: Ùe%es heewef„keâ-megieefvOele-
Dees<eefOeÙegleeved heoeLee&ved ieesIe=lesve meekebâ pegnesefle le¢exles Dees<eOeÙe: Jee<heb 
mecYetÙeevleefj#es ceueeke&âmÙe (Øeotef<eleJee<hemÙe) heefjceeCegefYemmebÙegpÙe 
efJe<eCCeheefjceeCetved ØeCeeMeÙeefvle ÙeLeemceekeâcevleMMejerjeCeeb jesieeCetved 
Antibiotics FlÙeeKÙee: Dees<eOeÙe: DeheekegâJe&efvle~ leÛÚgæcevleefj#eJee<heb 
efJeMegæcesIes heefjJelÙe& YegefJe Je<e&efle hepe&vÙelJesve~ Sles<eeceYeüeCeecYeefme 
meewueYÙesve hegef„keâejkeâlee, keâ„Meecekeâlee, memÙeeslheeokeâlee 
ÛeeefOekeäÙesveesheueYÙeles~ FlLeceÙeb ÙeeiemÙe veYeesJeeÙegÛe›eâ: mece«eYegJees 

JeeleeJejCeb mebÙeceefle~ Ùesve ‘‘Jevece=lÙeg:’’ Fefle JÙeeefOevee heeref[leeveeb 
Meg<keâkeâeveveeveeb mev$eeCeceemeeÅeles~ 

 ØeceeCe¤hes heef§ecepece&veerje„^s 1948leces Je<ex mebMeg<keäÙe 
efJeveeMeefmLeefle<eg melmJejCÙes<eg Øeleleb ceeme$eÙeelcekeâÙepevesve leefmceVesJe Je<ex 
mee§eÙexCe Jemevle$e+leesjvevlejb meces nefjlheeoheemmeceyeerYeJeved~’’29 Delees 
Ùe%esve keâeveveJe=efæ:, DejCÙeJe=æew JeeÙegØeot<eCeeYeeJe: Ùesve JeeÙegceC[ues 
‘‘Deekeämeerpeve’’ FlÙemÙe cee$ee mJeÙecesJe JejerJeOe&les, DeefOekeâJeveeefve 
Je<ee&Heâueb peveÙeefvle, MegæJeeÙegceC[uesve ‘‘Deespeesve Jee<hemÙeeefOekeäÙeb YeJeefle 
SJeb "Global Warming" FlÙemceeled Yeerefleve& peeÙeles~ FleesÓefhe 
efve§eØeÛecesJe YegJees OegÙeeË ke=âlees Ùeeie: ef#elesmmece=æmJe¤heb ØeoMe&Ùeefle, 
Gef<eleeveeb ve=-heMeg-he#eer-mejerme=heeefoÛejeCeeb efJešhe-heeohe-memÙe-
JevemhelÙeeÅeÛejeCeeb peerJeeveeb peerJeveÃe Øeefle…eheÙeefle~ ÙeeieefJeOeeveefceob 
veefn Oece&-peeefleefJeefMe„eveeceefheleg ØelÙeskeâJÙeòesâke&âòe&JÙeceerÕejJÙeJeefmLeles: Skebâ 
Ûe›eâced~ F&ÕejesÓhÙemÙe ieefj…lJeceefYeØeslelJeceen- 

  ‘‘Ùe%ees Jew ßes…leceb keâce&’’30 Fefle~ 

DeleesÓmceeefYeheg&vejejCÙekeâmeYÙelee efJekeâefmeleJÙee~ 

 ÙeeieheoeLex<eg ieesIe=lecesJe cegKÙeb nefJeõJÙeced~ ¤meosMemÙe efJeoiOee: 
mecegodIees<eÙeeceemegefjefle ‘‘OesvegheÙeefme Sšesefcekeâ jsef[ÙesMeve’’ 
FlÙemceel$eeCeeefleMeÙeMeefòeâJe&le&les leodieesIe=leceiveew mecehÙe& leppevÙeOetcesve 
JeeÙegceC[ues ‘‘Sšesefcekeâ’’ Fefle (hejceeCegefJeefkeâjCemÙe) 
ØeYeeJeesheMeecÙeles~’’ FlLeb hejceheefJe$eb Ùe%e SJe meceemeeb Øeeke=âeflekeâeheoeb 
mevleguevemÙe meeceLÙeË oOeeefle~ 

 FlLeefceÙeb ØeceeCeesheielee ÙeeieerÙee mece«eeefhe Jew%eeefvekeâer Øeef›eâÙee 
keâefleheÙeJew%eeefvekeâMeeŒeØeceeCew§e peveeveeb mece#eceghemLeeheÙesled 
ÙesveemceekeâerveeefMÛejvleveiegCeieewjJeYetlee:, efJeefJeOeheoeLe&JeCe&veheje:, 
efJeefJeOeIešveesodIeešvehe=Leguee:, heefC[lehegjvojwjvegYetlee: «evLee:, mechetCe&ceefhe 
ØeefLeleÙeMeesJee*dceÙeÃe les<eecevegYeJeheLÙeeefßeleemmÙegefjefle Meced~ 
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ceOegmetoveefceßeŠµ SJeb  Øees. jecepeerJeveefceßeŠµµ 
 

DeÂMÙe™heeŠ keâeuemÙe cetòe&Ùees YeieCeeefßeleeŠ~ 
MeerIeÇcevoesÛÛeheeleeKÙeeŠ «eneCeeb ieeflensleJeŠ~~ 
leÉeled jefMceefYeye&æemlewŠ meJÙeslejheeefCeefYeŠ~ 

Øeekeähe§eeoheke=â<Ùevles ÙeLeemeVeb mJeefo[.dcegKeced1~~ 

DeveÙee YeieJeogòeâdÙee %eeÙeles Ùeled KeieesueefJe%eeves «enieeflemeeOevehejchejeÙeeb 
MeerIeÇcevoesÛÛeheeleeKÙeeŠ «eneCeeb cetue™hesCe ieeflensleJeŠ, efkeâÃe 
Deekeâ<e&CeefJekeâ<e&CeJeMeeled «eneCeeb YeJeefvle ieleÙeŠ De°Oee~ ÙeLee efn 
metÙe&efmeæevles – 

Je›eâeefleJe›eâe efJekeâuee cevoecevoleje mecee~ 
leLee MeerIeÇleje MeerIeÇe «eneCeece°Oee ieefleŠ2~~ 

De$e efn ieefleYesoeveece°kesâÓefhe Ùee DeefleMeerIeÇe ieefleŠ mewJe MeerIeÇeKÙee,Ùee 
Ûe cevoe mewJe cevoleje, Ùee Je›eâe mee ¢eefleJe›eâe efveieÅeles~ DeleŠ 
«enieleerveece°YesolJesÓefhe heÃeYesoe SJe efmeæevleceevÙeeŠ~ leefæ mhe„leÙee 
metÙe&efmeæevles– 

le$eeefleMeerIeÇe MeerIeÇeKÙee cevoe cevoleje mecee~ 
$e+pJeerefle heÃeOee %esÙee Ùee Je›eâe meeefleJe›eâiee3~~ 

 «enieefleefJe%eeves Deekeâ<e&CeefmeæevlemÙeeefhe cetueb ÂMÙeles~ DeLe Ûe 
efJeefMe°esÓÙeb he#eŠ Ùeled ieeflecevlees «eneŠ Jeef›eâCeesÓefhe YeJeefvle~ mJekeâ#eeÙeeb 
mJeYeeJeleÙee efvepeielÙee hetJee&efYecegKeeR ieefleb efJeneÙe Ùeoe keâ§eve «enŠ 
heef§eceeefYecegKees YeJeefle efkeâb JeeJeueeskeäÙeles leoeÓmeew «enŠ Je›eâ Fefle 
efmeæevleÂMee efveieÅeles~ Je›eâ«enieefleefJe<eÙes vewmeefie&keâerÙeb efpe%eemee mecegosefle 
Ùeled efkebâ «eneŠ Jemleglees Jeef›eâCees YeJeefvle? Gled Jee kesâJeueb keâ#eeYesoeled 
«eneŠ Jeef›eâCeŠ ØeleerÙevles~ peeveercees JeÙeb Ùeled Øeleerlesjefhe 
YeejleerÙeefmeæevlepÙeesefle<es meecØeeflekesâ KeieesueefJe%eeves Ûe cenvcenòJeb efJeÅeles 
vees Ûesled metÙe&mÙe ieefleŠ Yetces§e meehesef#ekeâefmLejlee keâLeb mJeerkeâòegË MekeäÙeles~ 
DeleŠ YeJeleg veece keâ#eeYesoeled «eneŠ Jeef›eâCees ØeleerÙevles hejvleg les<eeb 
jeMÙeeefoceevesveeefhe heÃee”s<eg Je›eâlJecegodIees<Ùeles KeieesueerÙeÂMee Je›eâkeâeue§e 
efveOee&Ùe&les efkeâÃe ØeYeeJeMeeŒes Je›eâ«enmÙe MegYeeMegYeefJeÛeejessÓefhe he=LeileÙee 
efJeOeerÙeles~ DeLe Ûe ueeskeâeveeb YeeJeeYeeJeeÙe hejmhejb 
ÙeecÙeesòejhetJee&hejesOJee&OejlJeYesomeceeefßeleeveeceefhe «enve#e$eeCeeb ÙegefleefJeÙegefle-
efJeÛeejŠ ke=âlees Jele&les~ le$e «enÙegleew ÙegæmeceeieceemleefJe<eÙesÓefhe 
Je›eâieefle%eeveceeJeMÙekeâced~ DeleŠ «ens<eg Je›eâlee meceeÙeeleerefle ØeleerÙeles 
ÛeslÙegYeÙeeshe&#eÙeesmmJeerkeâejs ve keâeefÛeæeefveŠ~ DeLe meecØeeflekesâ<eg 
efJeefJeOeheÃee”s<eg Je›eâkeâeueceefOeke=âlÙe Yesoes ÂMÙeles~ Meefveye=nmheleÙeesmmleg 
Je›eâejcYekeâeues Je›eâeJemeevekeâeues Ûe cenovlejceJeueeskeäÙeles~ DeleŠ keâoe keâes  

 

«enes efkeâÙelee keâeuesve Je›eâer YeJeleerefle efpe%eemee mecegosefle~ De„efJeOeieleer<eg 
meeceevÙeleÙee keâoe keâefmceved jeMeew efmLeles «enmÙe MeerIeÇkesâvõs keâerÂMeer 
«enieefleYe&Jeleerefle DeeÛeeÙexCe ßeerheeflevee efve™efheleb ÙeLee efn efmeæevleMesKejs– 

 ceerveepeeosjefleMeÙeÛeuee ieesIešeos§e MeerIeÇe, 
 MeerIeÇs kesâvõs efceLegvecekeâjeoew leg vewmeefie&keâer mÙeeled~ 

keâkeâe&ÅeOex YeJeefle Oeveg<e§eevlÙeKeC[sÓeflecevoe ÛeeheeÅeOex  
kegâefnjMekeâuesÓvlÙes Ûe cevoe Øeefo„e4~~ 

DeeÛeeÙe&ueuuesve Je›eâieeflekeâJe<eÙes Øeesòebâ Ùeled– 

 ceOÙemHegâševlejouesve Ûeueeled mecesleevceOÙes  
 mHegâšelmeceefOekesâ meefle ÛeevÙeLeesveeled~ 
 mhe„b lÙepesled ke=âle<e[„meg le$e Yes<eg  
 Je›eâeefleJe›eâkegâefšueeieleÙees YeJeefvle5~~ 
 Je›eâieefleefJe<eÙes mewæeefvlekeâeJeOeejCee 

 mewæeefvlekeâÂ°Ÿee «eneCeeb Yetmeehesef#ekebâ YeüceCeØeleerefleŠ YeJeefle 
Yethe=…JeeefmeYÙees oMe&vevleg ve#e$eeefYeØeeefÙekeâceleŠ YetJeeefmeefYeŠ 
efYeVekeâ#eeefYeØeeÙesCe Je›eâ«ene DeJeueeskeäÙevles~ metÙe&efmeæevles efn 
Øeefleheeefoleceefmle Ùeled Ùeoe keâ§eve «enŠ mJeMeerIeÇesÛÛeeod otjefmLeleŠ DeLee&led 
mJeveerÛeesvcegKees YeJeefle leoe MeerIeÇesÛÛeekeâ<e&Ceehes#eÙee 
MeerIeÇveerÛemÙeehekeâ<e&CeceefOekebâ YeJeleerefle ke=âlJee «eneŠ efJehejerleekeâ<ee&Ceyeuesve 
Jeef›eâCees YeJeefvle~ DeLee&led Je›eâ«ens cevoesÛÛeMeerIeÇesÛÛeesheÛeÙeehes#eÙee 
MeerIeÇveerÛeke=âleeheÛeÙeesÓefOekeâlejes YeJeefle~ efmLeefleefjÙeb MeerIeÇsÛÛeeod 
cekeâjeefokesâvõs efmLeles «ens mebYeJeefle, Ùelees efn le$ewJe 
MeerIeÇesÛÛeehekeâ<e&CemÙeeheÛeÙeŠ $e+CelJeÃe meÀeeÙeles~ FlLeb Je›eâieleew 
MeerIeÇesÛÛecesJe nslegŠ~ DeleŠ Ùes<eeb «eneCeeb MeerIeÇesÛÛeb ve YeJeefle les Jeef›eâCees 
ve YeJeefvle~ DeÙecesJe efmeæevleŠ  DeJee&ÛeerveKeieesueefJe%eevemeceJeeÙesÓefhe 
SJecesJe mJeerke=âleb Jele&les~ ÙeLeesòebâ YeieJelee metÙexCe– 

 otjefmLeleŠ mJeMeerIeÇesÛÛeeod «enŠ efMeefLeuejefMceefYeŠ~ 

 meJÙeslejeke=â°levegYe&JesÉ›eâieeflemleoe6~~ 

 efmeæevlelelJeefJeJeskesâ DeeÛeeÙe&keâceueekeâjYeósveeefhe efve™efheleefcelLeced– 

Je›ebâ ieleesÓheervõefoMeb jengJeûÛÚefle «enŠ~ 

YeesiemÙeeheÛeÙeeled ØelÙeieJe=ælelheeleJeVeefn~~ 

«enesÓvegueesceb efvepekeâef#ekeâeÙeeb YeüceVeefhe mJeepecegKeeled mHegâšesÓmeew~ 

mJeveerÛeYeerle§eueleern Je›eâeefokeâes efJeueesceb ëe=Ceg le$e Ùegefòeâced7~~  

  *DeeÛeeÙe&:, (pÙeesefle<eefJeYeeie:) ieg™kegâue ßeerceeleeJew<CeesosJeer, keâšje, peccet~
**ØeesHesâmej, pÙeesefle<eefJeYeeie:, mebmke=âleefJeÅeeOece&efJe%eeveme¿eÙe:, keâeMeerefnvotefJeMJeefJeÅeeueÙe:, JeejeCemeer~ 
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 JemlegleŠ keâ#eeceOÙeefleÙe&«esKeemecheeles «eneCeeb ceOÙeceeieeflejsJe mehe°e 
YeJeefle~ Ùelees efn ‘‘keâ#eeceOÙeefleÙe&«esKeeØeefleJe=òemecheeles~ 
ceOÙewJeieeflemmhe°e hejb Heâueb le$e KesšmÙe~~’’ Fefle 
KeieesueerÙe«enieefleefmeæevleŠ~ leleesÓOeŠ ÙeLee-ÙeLee MeerIeÇkeâCe&ceeveb 
ef$epÙeehes#eÙeeheÛeerÙeles HeâuekeâesefšpÙeeceeveÃe Jeæ&les leLee -leLee 
MeerIeÇieefleHeâuece=Ceb YeJeefle~ veerÛeemeVes efmLele«ens Ùeoe $e+CeieefleHeâuemÙe 
ceeveb MeerIeÇkesâvõieefleceeveehes#eÙeeefOekeâlejes YeJeefle leoe «enmÙe 
mhe„keâsvõieefleŠ $e+Ceeeflcekeâe peeÙeles~ SleoLeË ieefleHeâuemÙe $e+CelJeeled 
MeerIeÇkesâvõieefleleesÓefOekeâlJeeÛÛe $e+Ceeeflcekeâe mhe„kesâvõieefleŠMeerIeÇesÛÛekesâvõ-
ieefleleesÓefOekeâe YeJeefle~ FlLeb «ens<eg Je›eâlee meceeÙeeefle~ DeleŠ 
efmeæevleevegmeejsCe met$eced– 

cevomhe„ieefleHeâueced< $e+Ceelcekebâ MeerIeÇieefleHeâueced = Je›eâieefleŠ~ 

Jee, $e+Ceb MeerIeÇesÛÛeieefleHeâueced>cevomhe„ieefleHeâueced= Je›eâieefleŠ~ 

DeleŠ meejebMeleÙee, JÙeeJeneefjkeâjerlÙee,  

DeÅeleve«enŠ> Õemleve«enŠ = Je›eâieefleŠ~ 

 Ùeoe Ûe cevomhe„ieefleHeâueb MeerIeÇieefleHeâueÃe leguÙes leoe «eneCeeb 
Je›eâejcYekeâeueŠ Je›eâeJemeevekeâeue§e YeJeefle~ DeÙecesJe keâeueŠ 
DeeOegefvekeâ«enieefCeles MetvÙekeâeueŠ (Zero Motion Period), 
mleyOekeâkeâeueŠmlecYekeâkeâeuees Jee efveieÅeles Ùelees efn Je›eâejcYes Je›eâlÙeeies 
ielesmmeòee ve efJeÅeles~ DeleŠ keâoe mhe„kesâvõieefleŠ GÛÛeieefle§e meces Fefle 
%eeveeÙe efmeæevles JemlegleŠ OÙeeleJÙeefceob Ùeled  ØeeÛeerveefmeæevleevegmeejsCe 
«eneCeeb Yetmeehesef#ekebâ YeüceCeb YeJeefle, oMe&vevleg ›eâeefvleJe=òeerÙeb 
ve#e$eeefYeØeeefÙekeâceleŠ YetJeeefmeefYeŠ efYeVekeâ#eeefYeØeeÙesCe «eneŠ Jeef›eâCeŠ 
DeJeueeskeäÙevles~  

«enieefleefmeæevles hee§eelÙemebJeenkeâeŠ  

 DeeOegefvekeâKeieesueerÙe«enieefCelehejchejeÙeeb leg efnheeke&âme-še@ueceer-
Deeke&âefce[erpe – iewuesefueÙees – DeheesueesefveÙeme - keâe@hejefvekeâme – kesâheuej 
– vÙetšve -mceeš&ceneMeÙee§e ØecegKeemmeefvle ~ meecØeeflekeâeOegefvekeâhejchejeÙeeb 
kesâheuejcenesoÙemÙe (1473-1543 F&.) ieefleefmeæevlesve DeheesueesefveÙeme-
cenesoÙesve Sce.mceeš&cenesoÙesve Ûe Je›eâieefleefveÙecees ØeefleheeefoleŠ~ 
DeeOegefvekeâmeceJeeÙes «eneCeeb efÉefJeOee ßesCeer efJeÅeles –Devle«e&neŠ, 
yeefn«e&ne§e~ yegOeMeg›eâeJevle«e&new, DevÙes Ûe yeefn«e&neŠ~ Devle«e&new 
jefJekesâefvõkeâceeie&ielÙee YeJevleew Ùeoe MeerIeÇveerÛeemeVeew YeJelemleoe Yetmeehes#eb 
leew Jeef›eâCeew ÂMÙesles~ le$e YegJees «enmÙe ÛewkeâefoòeâdJes YegJees ieefleuecyeveb 
ieefleJe›eâleeb efvejesæÏceernles hejb YegJeesÓhes#eÙee «enielesjefOekeâlJeeod leVe 
mecYeJeefle~ Delees ielesJe&›eâlJeb leg peeÙele SJe, hejb lemÙe cee$ee keâeue§e 
vÙetveew peeÙesles~ yeefn«e&nCeeb Je›eâleeÙeemleg YegJees ieefleuecyevecesJe nslegŠ~ le$e 
«enmÙe mJeerÙeeieefleyee&efOekeâe Ùeleesefn le$e «enielesYet&jhes#eÙee vÙetvelJeeod 
«enieefleJe›eâlJeb leg YeJeefle,hejb lemÙe keâeuees cee$ee Ûe vÙetves peeÙesles~ 
yeefn«e&neCeeb YeewceekeâeapÙeeveeb MeerIeÇesÛÛeb metÙe& SJe~ ÙeLee efn meewjefmeæevles– 

YeewceekeâeapÙeefJenerveceOÙecejefJeŠ mÙeeled mJeeMegkesâvõb leg efJeled8~~ 

 DeleŠ jefJeveeefYeÙegles oerIe&Je=òes YeüceCekeâeues Ùeoe yeefn«e&nes Yetces 
DeemeVeJeleea jJes§e otjlejes YeJeefle leoeÓmeew «enes Je›eâer YeJeefle~ 
Devle«e&nÙeesyeg&OeMeg›eâÙeesŠcevoesÛÛeb metÙe&mececesJe, DeleŠyegOeMeg›eâew Ùeoe 
metÙee&meVeJeefle&veew Yetces§e otjlejew YeJelemleowleew «enew Jeef›eâCeew~ ØeeÛeerveceles 
JemlegleŠ leeje«enmetÙe&Ùeesce&OÙes ÙeŠ leer›eieeflekeâŠ me MeerIeÇesÛÛemeb%ekeâŠ 
Ùe§eeuheieeflekeâŠ me «enmeb%ekeâes YeJeefle~ yegOeMeg›eâÙeesie&efleŠ metÙee&oefOekeâe, 
DeleŠ leÙeesmmJekeâerÙee ieefleŠ MeerIeÇesÛÛeieefleŠmetÙe&ieefle§e les<eeb ceOÙecee ieefleŠ 
YeJeefle~ yeefn«e&neCeeb kegâpeieg™Meg›eâeCeeb ieefleŠ metÙee&hes#eÙee vÙetvee DeleŠ metÙe& 
SJe les<eeb MeerIeÇesÛÛeced,mJekeâerÙeeieefle§e «enieefleŠ~ 

 YeejleerÙeØeeÛÙe«enieefCelehejchejeÙeeb Devle«e&nÙeesYeü&ceCeb MeerIeÇ-
veerÛeesÛÛeJe=lemLe«enÉeje MeerIeÇØeefleJe=òekesâvõÉeje YegJees YeüceCeÃe ÅeeslÙeles ~ 
MeerIeÇveerÛeesÛÛeheefjefOemLees «enŠ MeerIeÇielÙee Ûeueefle, lemÙe kesâvõb 
(cevomhe„«enŠ) mhe„kesâvõielÙee (mebmke=âlejefJeielÙee)Ûeueleerefle keâefuheleced~ 
DeleŠ keâ#eeceOÙeefleÙe&«esKeeleesÓOeŠ (veerÛeemeVes) efmLeles «ens Ùeoe 
mhe„kesâvõieefleŠ mJeMeerIeÇielesjhes#eÙeeefOekeâe peeÙeles leoe «enmÙe Je›eâlJeb 
YeJeleerefle efmeæevleŠ~ yeefn«e&neCeeb leg MeerIeÇheefjefOeJe=òemLesve YegJees ieefleŠ~ 
MeerIeÇheefjefOekesâvõsCe (cevomhe„«ensCe) Ûe «enmÙe JeemleefJekeâe ieefleJÙe&pÙeles~ 
YeejleerÙeefJeefOevee ÙeÅeefhe metÙe&kesâefvõkeâYeüceCemÙe JeemleefJekebâ keâejCeb 
metÙe&kesâefvõkeâlJeb ve mee#eeled Øeefleheeefoleb leLeeefhe Je›eâleeÙeeŠ efmLeefleŠ 
leeÂMÙeecesJeeJemLeeÙeeb peeÙeles ÙeeÂMÙeeb vetleveKeieesueefJe%eeve›eâcesCe~ 

ØeeÛeerveeJee&ÛeervejerlÙee «eneCeeb Je›eâkesâvõebMemeeOeveced 

 keâoe mhe„kesâvõieefle™ÛÛemecee YeJeefle SleoLeË ieefCeleerÙeb met$eb 
efmeæevles efve<heeefoleb efJeÅeles~ leÛÛe met$eb ÙeLee- 

mhe„kesâvõieefleŠ =  MeerIeÇkeâespÙeeHeâueced ×kesâvõieefleŠ/MeerIeÇkeâCe&Š 

De$e Ùeoe MeerIeÇHeâuekeâesefšpÙee = ef$epÙee 
(DeeÛeeÙe&keâceueekeâjYešdcelesve)  

ceeveceglLeehÙeles leoe,  mhe„kesâvõieefleŠ=ef$epÙee ×kesâvõieefleŠ/MeerIeÇkeâCe&Š~ 

DeleŠ ieefCeleerÙeefJevÙeemesve Je›eâejcYe%eeveeÙe met$eb peeÙeles – 

GÛÛeieefleŠ2× pÙee2± ef$epÙee2(GÛÛeieefleŠ2-kesâvõieefleŠ2)/ 
«enMeerIeÇevlÙeHeâuepÙee («enMeerIeÇesÛÛeieefleŠ±ceOÙece«enieefleŠ) 

 meewjefmeæevles MeerIeÇkesâvõkeâesefšpÙeeJeMeeled Je›eâkesâvõebMe%eeveefcelLeb 
met$esCeevesve ef›eâÙeles– 

ef$epÙee2×ceOÙece«enieefleŠ±«enMeerIeÇevlÙeHeâuepÙee ×«enMeerIeÇesÛÛeieefleŠ/ 
«enMeerIeÇevlÙeHeâuepÙee~ («enMeerIeÇesÛÛeieefleŠ±ceOÙece«enieefleŠ)= 

Je›eâejbYes «enmÙe kesâvõkeâesefšpÙee~ 

90DebMeeŠ ± Je›eâejbYeerÙee kesâvõkeâesefšpÙee=Je›eâejbYeerÙeeŠ MeerIeÇkesâvõebMeeŠ~ 
leLee Ûe, 360 DebMeeŠ – ceeieeaÙekesâvõebMeeŠ~ 
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 De$e efn ef$epÙeemLeeves 3438(ye=nppÙee),120 (ueIegpÙee) Jee 
ie=nerlegb MekeäÙeles~ meewjefmeæevleerÙeceeveehes#eÙee DeeÛeeÙe&yeehetosJeMeeefŒeke=âleb 
Je›eâkesâvõebMemeeOeveb met#celejb YeJeefle  Ùelees efn metÙe&efmeæevles leg 
keâespÙeeHeâueced  ef$epÙeeØeefceleb meJeerke=âleceefmle~ meejebMele: meewjhe#emÙewJe 
Â{erkeâjCeb ke=âleefcelLeceeÛeeÙezŠ– 

ef$epÙeeke=âefleŠ KeÛejceOÙeceYegefòeâefveIveer, 

 MeerIeÇesÛÛeYegefòeâiegefCeleesÓvlÙeHeâuemÙe Jeie&Š~~ 

ÙeesiemleÙeesŠ hejHeâuepÙekeâÙee efJeYeòeâŠ, 

 MeerIeÇesÛÛeYegefòeâKeieJesiemeceemeùÛÛe~~ 

ueyOemÙe Oeveg<ees YeeieeŠ efJeÙeo¿meceefvJeleeŠ, 

 Je›eâejcYes «enmÙe mÙegŠ MeerIeÇkesâvõueJeeŠ mce=leeŠ9~~ 

 ÂMÙeheælÙeeb leg MeerIeÇevlÙeHeâuepÙeeJeMeeled MeerIeÇkeâCe&%eeveb efJeOeeÙe 
meeOeveb YeJeefle~ «enÙeesØe&oef#eCeekeâeueJeie&ÙeesŠ levcevoMeerIeÇkeâCe&IeveÙees§e 
mecewJe efve<heefòeefjefle kesâheuejerÙele=leerÙeefmeæevlesve Je›eâ«enkesâvõebMeeŠ 
meeOÙevles~  

(«enkeâCe&Š/metÙe&keâCe&Š)3 =( «enieefleŠ/metÙe&ieefleŠ)2 

 De$e leeJeled ØeeÛeerveeJee&Ûeerveeefve (™heleguÙeef$epÙeeÙeeced) 
MeerIeÇevlÙeHeâuepÙeeceeveeefve Ûe hejmhejb meceer#Ùeles10- 

«eneŠ meewjceleced meecØeeflekeâceleced  OeveCee&vlejeefCe 
  (DeeOegefkeâefJe%eeveevegmeejsCe) (ØeeÛeerveehes#eÙee) 

YeewceŠ 0.653 0.656 ±0.003 

yegOeŠ   0.3984 0.387 -0.0094 

ye=nmheefleŠ 0.1972 0.1922 -0.0050 

Meg›eâŠ 0.727 0.723 -0.004 

MeefveŠ 0.1083 0.1084 ±0.0001 
  
 MeerIeÇevlÙeHeâuepÙeeJeMeeosJe «eneCeeb Je›eâejbYekeâeues Yesoes ÂMÙeles 
DeLee&led Je›eâceeie&kesâvõebMeÙeesjhÙevlejb meceglheÅeles~ ÙeLee efn meeefjCÙee %eelegb 
MekeäÙeles– 

«eneŠ meewjceleced meecØeeflekeâceleced OeveCee&vlejeefCe 
 (Je›eâceeie&kesâvõebMeeŠ)   (DeeOegefkeâefJe%eeveevegmeejsCe) (ØeeÛeerveehes#eÙee) 

YeewceŠ 164/196 163013’/196047’ -/±47’ 
yegOeŠ 144/216 145017’/214043’ ±/-1017’ 
ye=nmheefleŠ 130/230 125033’/234027’ -/±4027’ 

Meg›eâŠ 163/197 167016’/192044’ ±/-4016’ 

MeefveŠ 115/245 114029’/245031’ ±/-31’
  

 DeLe «eneCeeb Yetmeehes#eb ™heleguÙes ef$epÙeemJeerkeâejs   ieefCeleyeuesve 
ef$epÙeeŠ meceeÙeeefvle– 

Ùeefo YegJeŠ ef$epÙee = De leoe 
 YeewcemÙe = 1.5237 De 
 yegOemÙe = 0.387 De 
 iegjesŠ= 0.3871 De 
 Meg›eâmÙe = 0.7233 De 
 MevesŠ = 9.5388 De 

 metÙe&efmeæevles efn Je›eâkesâvõebMeefveOee&jCes efJe<eÙesÓefmceved 
efveieefoleceefmle Ùeled– 

 ke=âleleg&ÛevõwJesosvõwŠ MetvÙe$ÙewkeâiegCeeef„efYeŠ~ 
  Mej™õw§elegLee&MegkesâvõebMewYetmegleeoÙeŠ~~ 
 YeJeefvle Jeef›eâCemlewmleg mJewŠ-mJew§e›eâeefÉMeesefOelewŠ~ 
  DeJeefMe„ebMeleguÙewmles kesâvõw™pPeefvle Je›eâleeced11~~ 

 ØeeÙeŠ meJex<eg ØeeÛeerveefmeæevle«evLes<eg SleevÙesJe ceeveeefve 
mJeerke=âleeefve~ OÙeeleJÙeefceob ÙelmeewjhejchejeÙeeb ieefCeleerÙemeewueYÙeeLeË ceeveeefve 
mJeuheevlejeod hetCe&mebKÙeelcekeâ™hesCee”erke=âleeefve~ ieefCeleerÙejerlÙee leg 
MeerIeÇieefleHeâuemeeOeveeshe›eâces  $e+CeMeerIeÇieefleHeâuemÙe cevomhe„ieefleleesÓefOekesâ 
meefle $e+CeelcekeâMeerIeÇHeâueieeflelees cevomhe„ieefleHeâueb efJeMeesOevesve Mes<eb 
Je›eâieefleŠ meceeÙeeefle~  Jemleglees Ùeoe MeerIeÇieefleHeâuemeeOeves MeerIeÇkeâCe&ceeveb 
ef$epÙeeleesÓefOekebâ YeJeefle leoeveeR HeâuemÙe OeveeJeMes<eeæveced~ Ùeoe Ûe 
MeerIeÇkeâCe&ceeveb ef$epÙeelees vÙetveb YeJeefle leoeveeR HeâuemÙe $e+CelJeeod 
ieefleHeâuece=Ceefceefle efmeæevleŠ~ hejvleg ef$epÙeeefOekeâŠ MeerIeÇkeâCeŠ& cekeâjeefokesâ 
MeerIeÇkeâvõs, ef$epÙeeuhemlegkeâke&âšeefoMeerIeÇkesâvõs YeJeleerlÙeefhe ieeesuejerlÙee 
mHegâšced~ Ùeefo cevomhe„ieefleleŠ MeerIeÇieefleHeâuece=CeceefOekeâÃe mÙeeòeoe 
leÙeesmmebmkeâejsCeeCe&cesJeeJeefMe<ÙelesÓlemleoeveerceÅelevemhe„«eneÛÚJemleveŠ 
mhe„es «eneshe=…mLees YeJeleerlÙeleŠ mee ieefleŠ Je›eâeieefleefjlÙegÛÙeles~ leÅeLee efn  
«enieefCeleeÙeefveÙeceŠ– 

cevomHegâšerke=âleeb Yegefòebâ ØeespPÙe MeerIeÇesÛÛeYegefòeâleŠ ~ 
 leÛÚs<eb efJeJejsCeeLe nvÙeeled ef$epÙeevlÙekeâCe&ÙeesŠ ~~ 
ÛeuekeâCe&ùleb Yegòeâew keâCex ef$epÙeeefOekesâ Oeveced~ 
 $e+CecetvesÓefOekesâ ØeespPÙe Mes<eb Je›eâieefleYe&Jesled12~~ 
Je›eâieefleefmeæevlemeceer#eCesve mewæeefvlekeâefve<keâ<ee&Š 

 ØeeÛeerveeJee&ÛeerveefmeæevleevegmeejsCe Je›eâieefleefmeæevlemeceer#eCesve 
kesâÛeve cenòJehetCe&efve<keâ<ee&Š meceeÙeeefvle – 

• meJex<eg efmeæevles<eg keâ#eeYesoeÛÚerIeÇesÛÛecesJe Je›eâ«enkeâejCeb 
mJeerke=âleced~ 

• Jemleglees  «eneCeeb YeüceCeb metÙe&kesâefvõkeâb  oMe&veÃe 
YetkesâvõeefYeØeeefÙekeâceleŠ «eneŠ Jeef›eâCees YeJevleerefle Yethe=…erÙeb 
Yetkesâefvõkebâ ÛeeveÙeveb heÇÛeerveefmeæevleevegmeejsCe ÙeLee efJeOeerÙeles leLewJe 
mecØelÙeJee&Ûeerve meceJeeÙes<Jeefhe~ 

• metÙe&efmeæevleevegmeejsCe ÙeÅeefhe Je›eâ«eneCeeb  JeemleefJekebâ keâejCeb 
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metÙe&kesâefvõkeâlJeb ve mee#eeled Øeefleheeefoleced, leLeeefhe yeefn«ene&Ceeb 
MeerIeÇesÛÛeb metÙe&cesJe efkeâÃeevle«e&neCeeb ke=âles leg jefJeieefleŠ Yetieefle§e 
leguÙes, lemceeled ve efn keâ§eve mewæeefvlekeâes YesoŠ~ 

• Je›eâkesâvõebMes ye=nmheleew (-/±4027’) $e+Ceelcekeâcevlejb Meg›esâ Ûe 
(±/-4016’) OeveelcekeâcevlejceJeueeskeäÙeles~ DevÙes<eeb «eneCeecevlejb 
ve efn efkeâceefhe ieCÙecevlejced~  

• ØeeÛeerve«enieefleefmeæevlehejchejeÙeeb meewjhe#eerÙeceeveeefve mJekeâeues 
met#ceb mecØeefle met#ceemeVeevÙesJe~  

• $ewjeefMekeâevegheeleehes#eÙee kesâvõ«enieefleceeveb ÛeuejeefMeb celJee 
leelkeâeefuekeâmecyevOesve ÛeuevekeâueveheælÙee Je›eâkesâvõebMemeeOeveb 
efJeOeerÙeles leoe ÂMÙeceevesve ØeeÛeerveceeveevÙebMeheÙe&vleb leguÙeeefve~ 
ce.ce.heb. megOeekeâjefÉJesefovee ØekeâeefMelesÙeb heæefleŠ~ 

• met#cepÙeemeeOeveceefhe met#ceJe›eâkesâvõebMemeeOeves cenòJehetCe&ced, Ùelees 
efn 225 keâueelees vÙetveeÙeeb melÙeeb pÙeeÛeeheÙeesjYesomJeerkeâejeled~ 
lesve 450 keâueelees vÙetves keâueeveeb pÙeeveeÃe ceeveeefve leguÙeeefve~ 
ce.ce.yeehetosJeMeeefŒeefYeŠ he#esÓefmceved mebMeesOekeâØeÙeemees efJeefnleŠ~ 

• «eneCeeb Je›eâieeflemeeOeveeshe›eâces meewjÂ„Ÿee MeerIeÇesÛÛeielesŠ 
leelkeâeefuekeâ%eeveced,   MeerIeÇHeâuemÙe   ÛeÙeeheÛeÙe%eeveced,   kesâvõ 

ÛÙegefleJeMeeled kesâõielesmleelkeâeefuekeâ%eeveb keâLeb keâòe&JÙeefcelÙeeefo<eg 
#es$es<eg  mecØelÙeefhe ØeÙeemeesÓhesef#eleŠ~ 

 meejebMeleÙee efmeæevlepÙeesefle<eerÙeÂMee Je›eâieefleefmeæevleeveeb 
meceer#eCesve %eeÙeles Ùeled YeejleerÙee «enmeeOevejerefleŠ 
Je›eâ«enmLeevekeâeueieefleefveOee&jCeheæefle§e met#celecee Jew%eeefvekeâer Ûesefle 
efve<keâ<e&Š~  

mevoYee&Š 
1. metÙe&efmeæevleŠ-2/1-2 
2. metÙe&efmeæevleŠ-2/12 
3. metÙe&efmeæevleŠ-2/13 
4. efmeæevleMesKejŠ -2/60 
5. efMe<ÙeOeerJe=efæoced -3/14 

6. metÙe&efmeæevleŠ-2/52 

7. efmeæevleleòJeefJeJeskeâŠ –mhe„eefOekeâejŠ – Muees0meb. 393/94 

8. «enueeIeJeced –mhe.De. - Muees0meb. 0 

9.  «en ieefle keâe ›eâefcekeâ efJekeâeme – he=.meb.105 
10. meJee&efCe ceeveeefve metÙe&efmeæevleleŠ leLee Ûe A text book of 

spherical astronomy P.No.-162 
11. metÙe&efmeæevleŠ-2/53-54 
12. metÙe&efmeæevleŠ-2/50-51 
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JewefokeâefMe#eeefJe<eefÙeCeer cenecevemeeb Jew%eeefvekeâer Âef°Š 
 

oerhekeâkegâceejMecee&µ SJeb  [e@. helebpeefueefceßeŠµµ 
 

hegCÙeYetceeJemÙeeb Ùeoe keâoeefhe me¿šŠ meÀeeÙeles leoe  ceneheg®<ee: 
cenelceveŠ ceveeref<eCe§eeJeleerÙe& ueeskeâeshekeâejeÙe Oece&JÙeJemLeeb efveefo&Meefvle 
GheefoMeefvle Ûe meJexYÙees ceeveJesYÙees Oece&cetuekebâ keâce&cetuekeâÃe 
keâuÙeeCeceeie&ced~ Oece&mebmLeeheveeLe&cesJe Ùegies-Ùegies OejeleuesÓefmceved YeieJeeveefhe 
pevce ie=þeefle~ les<JesJe YeieJeobMeÙegòesâ<eg ceneheg®<es<JevÙeleceeŠ OevÙelecee§e 
ceneceveeheefC[leceoveceesnveceeueJeerÙeeŠ, ÙewŠ mee Oece&cetuee keâce&cetuee Ûe 
efMe#eeheæefleŠ Øemeeefjlee mebmke=âefleheje Ûeefj$eefvecee&CeÂef°§e Øeoòee Ùee Keueg 
meveeleveOece&JÙeheosMesve ßegeflemce=eflehegjeCeeefo<eg Øeefleheeefolee Jele&les~ 
YeejleosMeesÓÙeceveeefokeâeueeled efJeefYeVeeveeb Oecee&Ceeb mecØeoeÙeeveeb peeleerveeb 
efJeefYeVeosMeerÙecevegpeeveeb lelmebmke=âleerveeÃe hees<ekeâes Jele&les~ DemceeosJe 
keâejCeeoveeefokeâeueeppeieefleleues YeejleYetefceefjÙeced ‘efJeÕeieg®’ Fefle 
efJeMes<esCe Øeefleef‰lee Jele&les~ hejvleg SkeâefJebMeefleMeleeyÅeecemÙeeb 
JewÕeerke=âlemeceepes peveeŠ YeeweflekeâmeeOevewmmecheVeeŠ mevleesÓefhe 
ceeveefmekeâ™hesCeeMeevleeŠ JÙeefLelesefvõÙee§e meefvle~ meceepemÙe ke=âles je°^mÙe 
ke=âles efkebâ keâòe&JÙeefcelÙeefhe les efJemce=leJevleŠ~ veweflekeâefMe#eeÙeeŠ ÜemelJesve 
meceepes Ûeefj$enervelee efkebâkeâòe&JÙeefJecet{lee keâuegef<elee Ûe ceeveefmekeâer YeeJevee 
meJe&$e ojerÂMÙeles~ ‘OevesYÙeŠ hejes yeevOeJeŠ veeefmle ueeskesâ’ Fefle 
efJeÛeejOeeje meJe&$e ØeJenceevee Jele&les~ DeeOegefvekeâÛÚe$eeCeeb ke=âles efJeÅee mewJe 
Ùee efveÙegefòeâÙeesiÙee, JÙeJemeeefÙeveeb ke=âles kesâveeefhe ØekeâejsCe ueeYeepe&vecesJe 
hejceue#Ùeced~ jepevesle==Ceeb ke=âles meòeeØeeefhlejsJe ØeOeevelecee veerefleŠ~ DeleŠ 
Oeveueesuegheeved heoueesuegheeved peveeVeeÛeejnerveeved Úe$ee@§e Â°dJesob ØeefleYeeefle 
Ùeled mJelev$eceefhe je°^efceob hee§eelÙemebmke=âlÙeeŠ kegâØeYeeJesve DeeyeæceleŠ 
leodÂ„Ÿee hejlev$ecesJe~ ieg®efMe<ÙeÙeesŠ efheleeheg$eÙeesYeÇe&lejesJee& mecyevOees YeJeleg 
meJe&$e Ûeefj$emÙe ÜemecesJe ojerÂMÙeles~ FÙecesJe efmLeefleceJeueeskeäÙe kesâveefÛeled 
veereflekeâejsCeesòebâ Ùeled– 

ieerlee keâLeb efJeieleefLe&lee kesâMeJe! lJeoerÙes Yeejles~ 

DeelcewJe De$e efJenvÙeles Jeheg<eenleeveeb keâe keâLee1? 

 DeleŠ SleeÂMes Ûeefj$eMetvÙes meceepes keâLeb mee jecejepÙekeâuhevee 
hetCee& YeJesled? FceeŠ YeeJeveeŠ  Øeme=pÙesle Ùeled ‘‘F&MeeJeemÙeefceob 
meJe&ced2’’ ‘‘meJex YeJevleg megefKeveŠ’’ ‘‘JemegOewJe kegâšgcyekeâÃesefle’’ 
efJeefÛevleveerÙeced~ SleeÂMes<eg efJeÛeejØeJeens<JesJe cenecevemeeb Ûeefj$eefvecee&Ce-
efJe<eefÙeCeer Âef°jeJeMÙekeâer~ les<eeefceob celeceemeerÅeod Úe$ee SJe je°^mÙe 
mebj#ekeâeŠ, DeleŠ keâLeb les<eeb Ûeefj$eb mecegppJeueb YeJesled lesYÙees 
%eeveefceocegheheÅesled efJeÅee ve efn Oeveepe&veJemlJeefheleg  efJeveÙeoeefÙeveer 
cegefòeâoeefÙeveer Ûe~ DemÙeecesJe efmLeleeJemceekebâ Âef°Š les<eeb ceneheg®<eeCeeb 
peerJeveÛeefjles heleefle Ùes<eeb OÙesÙeefceoceemeerÅeled– 

  

 SleösMeØemetlemÙe mekeâeMeeo«epevceveŠ~ 
 mJeb-mJeb Ûeefj$eb efMe#esjved he=efLeJÙeeb meJe&ceeveJeeŠ3~~ 

 DeeefJeYe&tles ceeueJeerÙecenesoÙes heejlev$ÙejppegefYeye&æesÓÙeb YeejleosMeŠ 
DeeOÙeelceMeòeäÙee yeefnceg&KeŠ kegâefMe#eÙee Ûe «emleŠ~ Sles<eeb meJee& Deefhe 
ef›eâÙeeŠ YeejleerÙemebmke=âlesŠ meJee&Veefhe he#eeved heefjheg°evekeâe<eg&Š~ cenelceveeb 
Ùeuue#eCeb Yele&=nefjCee efveCeealeb Ùeled– 

efJeheefo OewÙe&ceLeeYÙegoÙes #ecee meoefme Jeekeähešglee ÙegefOe efJe›eâceŠ~ 
ÙeMeefme ÛeeefYe®efÛeJÙe&meveb ßegleew, Øeke=âleefmeæefceob efn cenelceveeced4~~ 

SlewŠ meJezjefhe iegCewŠ Ùegleeveeb cenecevemeeb Ûeefj$eefJe<eefÙeCeer Âef°Š 
efJeue#eCee DeØeeflecee Ûe~  

cenecevemeeb efMe#eeefJe<eefÙeCeer Âef°Š keâerÂMeer Deemeerefoefle les<eeb JeÛevesvewJe 
heefjue#Ùeles –keâeMeerefnvotefJeÕeefJeÅeeueÙeesÓÙeb leeÂMees YeJesÅe$eesÛÛemlejerÙe-
efMe#eÙee men YeejleerÙeveJeÙegJekeâeveeb Ûeefj$eefvecee&Ceb mÙeeled~ les<eg 
osMeØesceosMemesJeÙeesŠ YeeJeveeÙeeŠ meÃeejes YeJesled~ les<eeb YeejleerÙemebmke=âlesŠ 
mebmke=âlemÙe Ûe mecegefÛeleb %eeveb YeJesòeLee Ûe menwJe DeeOegefvekeâmeJee&meeb 
efJeÅeeveeb %eeveceJeehÙe osMemece=æew mecegefÛeleb Ùeesieoeveb keâòegË ØeYeJesÙegŠ~ lewŠ 
Øeefleheeefoleb ÙevveweflekeâcetuÙeeveeb Oece&mebmke=âleerveeÃe mecegefÛeleceOÙeÙevecesJe 
efJeÕeefJeÅeeueÙemÙeemÙe ØeOeeveb ue#Ùeb YeefJe<Ùeefle5~  

 les<eeb efJeÛeejeCeeb cetòe&™heesÓÙeb efJeÕeefJeÅeeueÙeŠ~ lew F&ÂMeŠ 
efJeÕeefJeÅeeueÙeŠ mLeeefheleŠ Ùe$e YeejleerÙemebmke=âeflemeoeÛeejwmmen 
efJeefYeVe%eeveefJe%eeveeveeceOÙeÙeveeOÙeehevemÙe JÙeJemLee YeJesled, Ùe$e Øeeke=âeflekesâ 
jcÙeheefjmejs leLewJeeÛeeÙezmmen efveJemevleŠ Úe$eeŠ efMe#eeb ØeehvegÙegŠ ÙeLee 
ØeeÛeervekeâeues ieg®kegâues Deemeerled~ DevesvewJe les<eeb mecegefÛeleb Ûeeefjef$ekeâeslLeeveb 
mecYeefJe<Ùeefle~ DeleŠ cenecevemeeb Ûeefj$eheje Âef°Š mhe°e~ YeejleerÙemebmke=âlesŠ 
ØeeCeYetlemÙe Oecee&ÛejCesvewJe Ûeefj$eesVeefleefjefle les<eeceefYeceleced~ DeleŠ 
Ûeefj$eefvecee&CeeLeË  meJex<eeb ke=âles les<eeceÙecesJe Oece&cetuekeâŠ mevosMeŠ 
DeemeerÅeod– 

DeYeÙeb melÙecemlesÙeb yeÇÿeÛeÙeË Oe=efleŠ #ecee~ 
mesJÙeb meoece=leefceJe ŒeerefYe§e heg®<ewmleLee~~ 

 S<ee Oece&cetuee YeeJevee SJe ceeveJeÛeefj$emÙe ogieg&CeeveheveÙeefle ÛesleŠ 
ØemeeoÙeefle efJeÕeyevOeglJeYeeJeveeÃeeslheeoÙeefle~ Ûeefj$e™heYeJevemÙe efvecee&CeeLeË 
efvecveefueefKeleeŠ mlecYeeŠ ceneceveesefYemmLeeefheleeŠ– 

1) Oece&efve…lee Oecee&ÛejCeÃe 

 meÛÛeefj$eeÙe  meJe&ØeeLecÙesve  lewŠ  Oece&efve‰eÛejCeb Øeefleheeefoleced~ De$e  

 µMeesOeÛÚe$eŠ (JesoefJeYeeie:), mebmke=âleefJeÅeeOece&efJe%eeveme¿eÙe:, keâeMeerefnvotefJeMJeefJeÅeeueÙe:, JeejeCemeer
µµDeefmemšsvš ØeesHesâmej (JesoefJeYeeie:), mebmke=âleefJeÅeeOece&efJe%eeveme¿eÙe:, keâeMeerefnvotefJeMJeefJeÅeeueÙe:, JeejeCemeer 
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Oece&MeyomÙe ve efn keâ§eve mebkegâefÛeleeLe&Š, YeejleerÙeoMe&ves 
ÙeleesÓYÙegoÙeefveŠßesÙemeefmeefæŠ me Oece&Š6~ DeleŠ les<eeb celeb 
ÙeppeievcetuelJesve mebme=efleefveÙeecekeâeefve leòJeeefve Oece& Fefle JÙeheefoMÙevles~ 
Ùe$e peieæejkeâlJeb  le$e Oece&lJeced~ Delemlewefve&ieefoleb Ùeled– 

OecexCe efJeÕemÙe peieleŠ Øeefle‰e, ueeskesâ Oeefce&‰b Øepee Ghemehe&efvle~ 

 Oece&Š meveeleveŠ meeJe&YeewefcekeâŠ meeJe&keâeefuekeâ§e~ Ùewieg&Cewefjnueeskesâ 
hejueeskesâ Ûeesòecee ieefleYe&Jeefle Ûeeefjef$ekeâiegCeeveeb efJekeâemees YeJeefle me SJe 
Oece&Š~ DeleŠ meÛÛeefj$ecetueb cevegØeefleheeefolecesJe Sleæce&ue#eCeb 
lewjvegceesefoleced– 

Oe=efleŠ #ecee oceessÓmlesÙeb MeewÛeefceefvõÙeefve«enŠ~ 
OeerefJe&Åee melÙece›eâesOees oMekebâ Oece&ue#eCeced7~~ 

 peveeveeb ceveefme Oece&mÙew<ee YeeJevee Ùeoesûefce<Ùeefle  leoe vetvecesJe 
Ûeefjef$ekeâesVeefleŠ YeefJe<Ùeleerefle cenecevemeeceefYeceleced~ Dele SJe 
Oecee&ÛejCeefJe<eÙes les<eeefceÙecesJe Âef°jemeerÅeled –DeelceveŠ Øeefleketâueeefve 
hejs<eeb ve meceeÛejsled~ leLewJe ÙeÅeoelceefve ÛesÛÚsled lelhejmÙeeefhe 
efÛevleÙesled~ DeLee&Åelkeâce& DeelceveŠ heÇefleketâueb ØeefleYeeefle lelkeâce& 
keâmcewefÛeohÙemceeefYeve& efJeOesÙeced~ Oece& SJe ØeeefCecee$es oeveb oÙee ceeo&Jeb 
keâe®CÙeb yeÇÿeÛeÙe&efceefvõÙeeCeeb JeMeerkeâjCeb melÙeevegheeueveb hejogŠKeefveJeejCeb 
OewÙe&ÃeeslheeoÙeefle~ SleevÙesJe Ûeefjef$eefvecee&CemÙe cetueleòJeeefve meefvle~  DeleŠ 
mechetCex Ûeefj$es Sles Oeeefce&keâiegCeeŠ DeJeMÙecesJe YeJesÙeg : 

 melÙeb oÙee leheŠ MeewÛeb efleefle#es#ee Mecees oceŠ~ 
 Deefnbmee yeÇÿeÛeÙe&Ãe lÙeeieŠ mJeeOÙeeÙe Deepe&Jeced~~ 

 ceneceveesefYemmeJe&Leesòebâ ÙeoÙeb Oece& SJe YeejleerÙemebmke=âlesŠ ØeeCeeŠ~ 
les<eeb peerJeves heMÙeecees JeÙeb Øeefleefoveb ieeÙe$Ùegheemeveb 
ßeerceÆieJeûerleehegjeCeeoerveeceOÙeÙeveb Úe$eeeCeeb ke=âles Oece&cetuekebâ ØeJeÛeveb 
MeewÛeeÛeejheeueveÃe~ lewmmeJe&oesòebâ ÙeeflJeÅee leheŠ yeÇeÿeCeÙeesveew pevce Ûesefle 
$eÙeeCeeceefhe yeÇeÿeCelJeØeehleew keâejCeb YeJeefle~ SefYeneavewheg®<ees 
yeÇeÿeCelJeeÛÛÙeglees YeJeefle, ÙeLee–  

 MeewÛesve meleleb ÙegòeâŠ meoeÛeejmeceefvJeleŠ~ 
 meeveg›eâesMe§e Yetles<eg leefÉpeeleer<eg ue#eCeced~~ 

 DeleŠ keâoeefÛeoefhe Oece&lÙeeieb ve keâòe&JÙeced~ Ùelees efn Oeceex j#eefle 
jef#eleŠ~ Gòeâceefhe lewÙe&led– 

veenb keâeceeVe mebjbYeeVe És<eeVeeLe&keâejCeeled~ 
ve nslegJeeoeuueesYeeÉe OeceË pe¢eeb keâLeÃeve8~~ 

 Dele SJe lewefJe&ÕeefJeÅeeueÙes DeefveJeeÙe&leÙee Úe$eeCeeb ke=âles 
meJe&ØeeLecÙesve Oece&efMe#eeÙeeŠ JÙemJeLee ke=âlee~ GösMÙemÙeemÙe hetòe&Ùes SJeeoew 
keâeMeerefnvotefJeMJeefJeÅeeueÙes mebmke=âleefJeÅeeOece&efJe%eevemebkeâeÙemÙe mLeehevee 
ke=âlee~  

2) mebmke=âeflemebj#eCeb leoveg™heeÛejCeÃe 

 Demceekebâ efMe#eeÙeeŠ meJee&CÙeefhe cetueleòJeeefve mebmke=âleYee<eeÙeecesJe 
efveyeæeefve meefvle~ mechetCe&s JewefokeâJee”ceÙes mce=efleveerefleOecexefleneme«evLeeŠ 

YeejleerÙemeveelevehejchejeÙeecegheueYÙevles~ DeleŠ Oece&MeeŒewveeaefle-
MeeŒew§eevegØeefCeleemceoerÙee mebmke=âeflejmceeefYeŠ j#eCeerÙee heeueveerÙee Ûe~ 
cevemeŠ heefj<keâjCeb mebmkeâjCeb ogefjleJÙeheesnveb ogYee&JeonvecesJe mebmke=âefleŠ~ 
GÛÙeles efn–  

melÙeeefnbmeeiegCewŠ ßes‰e efJeMJeyevOeglJeefMeef#ekeâe~ 
efJeMJeMeeefvlemegKeeOee$eer, YeejleerÙee efn mebmke=âefleŠ~~ 

 FÙeb mebmke=âeflejsJeelcevees cevemees ueeskeâmÙe Ûeefj$eeslkeâ<eË efJeoOeeefle, 
ogieg&CeeveheveÙeefle ceveesÓceueerkeâjesefle heeheevÙeheekeâjesefle ogŠKeeefoÉvÉeefVeo&nefle 
ÛesleŠ ØemeeoÙeefle megKeb meeOeÙeefle Oe=efleb OeejÙeefle melÙeb mLeeheÙeefle Meeefvleb 
meceeoOeeefle Ûe~ Dele SJe cenecevemeeb celeefceoceemeerÅeled mebmke=âefleefceceeb 
Oe=lÙewJe JeÙeb peieefle mJekeâerÙeb ieewjJeheob ØeehmÙeeceŠ~ SJeb lewØe&efleheeefoleb 
ÙelmeJexYÙeŠ Úe$esYÙeŠ YeejleerÙemebmke=âlesŠ Jee*dceÙemÙe Ûe 
ieewjJehetCeexheueyOeerveeb heefjÛeÙe: oeleJÙe: Ùesve mJeÙecesJe les<ee-b 
Ûeeefjef$ekeâefJekeâemees YeJesled~ DeleŠ mebmke=âeflejsJeemceemeg veweflekeâiegCeeVegÆeÙeefle~ 
lewmmeJe&Lee mJeerÙes Yee<eCes Gòebâ Ùeled– 

 DeveeLeeŠ efJeOeJeeŠ j#ÙeeŠ ceefvojeefCe leLee Ûe ieewŠ~ 
 OecÙe&mebIešveb ke=âlJee osÙeb oeveb Ûe leefæleced9~~ 

 Úe$eeCeeb ceveefme meefÉÛeejeŠ GÆJeefvle SleoLeË mJeÙecesJe 
ceneceveeceeueJeerÙew: Úe$esYÙeŠ ieerleesheosMeb ef›eâÙeles mce~ efJeÕeefJeÅeeueÙeesösMÙes 
lesveesòebâ Ùeled Úe$eeCeeb ke=âles ieewjJeceÙeermebmke=âefle%eeveb meÛÛeefj$eefvecee&CecesJe 
efJeÕeefJeÅeeueÙemÙeemÙe hejceue#Ùeced~ efJeÕeefJeÅeeueÙeesÓÙeb YeejleerÙemebmke=âlesŠ 
Øeefleefyecye™he SJe~ efJeÕeefJeÅeeueÙeYeJeveeveeb efvecee&Ceb efnvotefMeuhe-
MeeŒejerlÙee YeJesled~ YeeieerjLÙeeŠ heef§eces lešs efJeÕeefJeÅeeueÙemÙe mLeehevee, 
kesâvõs efn YeieJelees efJeÕeveeLemÙeeefOe‰eveb  mJele SJe cenecevemeeb 
Ûeefj$eefJe<eefÙeCeeR Oece&kesâefvõkeâeb Âef°b ØeefleheeoÙeefle~ lew™òebâ Ùeled 
ie”eieesieerleeveeb meebmke=âeflekeâØeleerkeâeveeb  mebj#eCecemceeefYeke&âòe&JÙeced~ ieerleeb 
Øeefle cenecevemeeb ßeæe leg Øeefmeæe SJe~ les DekeâLeÙeved Ùeled ieerelee%eevesvewJe 
melkeâce&ØesjCee meceeÙeeefle~ FlLeb mJemebmke=âlesjvegheeueveb mebj#eCeÃe 
Ûeefj$eefvecee&CemÙe efÉleerÙeb meesheeveced~ 

3) Ûeefj$eefvecee&Ces efMe#eeÙeeŠ cenòJeced  

 Ûeefj$eefvecee&Ces efMe#ee DeefveJeeÙe&lecee~ DeefMeef#elees peveŠ keâoeefhe 
Ûeefj$eesVeefleb keâòe&gb ve heejÙeefle~ DeleŠ meJexYÙees Oece&mecevJeÙeeeflcekeâe efMe#ee 
oeleJÙee~ efJeÅeeÙeeŠ hejceue#Ùeb efJeveÙeeÛeejmecheeoveced– 

efJeÅee ooeefle efJeveÙeb efJeveÙeeÅeeefle hee$eleeced~ 
hee$elJeeæveceehe>esefle Oeveeæce&mleleŠ megKeced10~~ 

 DeLee&od efJeÅee veece Dece=leheeefÙeveer efJeveÙeØeoeefÙeveer Ûe~ DeefJeveerlees 
YeJesled ÙeÙee ve mee efJeÅee~ DeelceveŠ leòJeleŠ heefjÛeÙesvewJee%eevecees#eŠ, 
De%eevecees#eeôvOevecegefòeâŠ lelees Dece=leueeYeŠ hejceefJeveÙe§e JeehÙeles~ S<ee 
efJeÅewJe melÙeheLeØeoefMe&veer DeelcelÙeeieØesefjkeâe mecceeveØeoe Ûe~ Dele SJe 
cenecevemeeb keâecevesÙeceemeerÅeod mebmke=âeflemebmke=âleYee<eeÙee§e 
DeOÙeÙeveeOÙeeheve›eâceŠ SleeJeeved efJemle=lees YeJesÅevceeOÙecesvewJe efJeÅeeefLe&veŠ 
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Ûeefj$eeslLeeveb ke=âlJee je°^efJekeâemes Ùeesieoeveb keâòegË MeÄegâÙegŠ11~ 

 Hejleb$eleekeâeueerveeb oes<ehetCeeË osMeYeeJeveeYeefòeâjefnleeb 
oemÙeYeeJeveeÙegòeâeb YeejleerÙeefMe#eeveerefleb efJeueeskeäÙew<eeceleerJekeäuesMe Deemeerled~ 
Dele SJe jeef°^ÙeÛesleveeOeeÙekeâŠ efyeÇefšMeMeemevelev$eØeYeeJecegòeâŠ 
YeejleerÙeeoMe&oMe&keâŠ ØeeÛÙeheeMÛeelÙeesYeÙe%eeveefJe%eevemeceefvJeleŠ efJeÕe-
efJeÅeeueÙeesÓÙeb meebmke=âeflekeâjepeOeevÙeeb efJebMeefleMeleeyÅeeŠ efÉleerÙeoMekesâ 
mLeeefheleŠ~ Sleö=°dJewJe kesâveefÛeogoerefjleb efJeÕeefJeÅeeÙeeŠ ueÙeb Â°dJee 
efJeÕeefJeÅeeueÙeŠ  mLeeefheleŠ~ Ûeefj$ecesJe heg®<emÙe meJe&mJeced~ ceneceveesefYejefhe 
Øeefleheeefoleb Ùeled Ûeefj$ej#eCesvewJe ceeveJelJeb osJelJeÃe, leoYeeJes oeveJelJeb 
efheMeeÛelJeÃe~ ÙeLee efn Øeefleheeefoleb Jele&les–  

Oeceex efn les<eeceefOekeâes efJeMes<ees OecexCenervee heMegefYemmeceeveeŠ~ 

 DeleŠ Ûeefj$eb meJe&Lee mebj#Ùeced~ Dele SJeesòebâ lesve Ùeled– 

 Je=òeb Ùelvesve mebj#esod efJeòeceeÙeeefle Ùeeefle Ûe~ 

 De#eerCees efJeòeleŠ #eerCees Je=òelemleg nlees nleŠ12~~ 

3.(De) ŒeerefMe#eeÙeeŠ cenòJeced 

 Ûeefj$eefvecee&Ces ŒeerefMe#eeefJe<eÙesÓefhe les oòeJeOeeveeŠ Deemeved~ les<eeb 
efJeÛeejesÓÙeceemeerÅeled heg®<eeCeecehes#eÙee ŒeerCeeb efMe#ee cenòJehetCee& Ùelees efn 
lee SJe ceele=™hesCe meJex<eeb ØeLeceeŠ efMeef#ekeâeŠ YeJeefvle~ ceneYeejles 
GòeâcehÙeefmle Ùeled ‘‘veeefmle ceele=meceŠ efMe#ekeâŠ keâeshÙevÙeŠ’’~ DeleŠ ŒeerCeeb 
efMe#eCeeLeË ceneceveesefYeŠ ceefnueeceneefJeÅeeueÙeŠ mLeeefheleŠ~ les<eeb 
keâecevesÙeceemeerÅeled– efŒeÙeŠefJeÅeeslecesJe efJeog<ÙeŠ, ieebOeejerue#ceeryeeF& FJe 
Jeerje”veeŠ, meerlee FJe melÙeŠmeeefJe$eer FJe iegCeMeeruee§e mÙegŠ~ leemeeb 
mechetCeË DeeÛeejJÙeJenejJesMeYet<eeJeelee&ueeheeefokebâ YeejleerÙemebmke=âlÙevegketâueb 
YeJesÅesve yeeuÙekeâeueeosJe peveeŠ meÛÛeefj$eŠ YeJesÙegŠ~ Dele SJe lew®òebâ Ùeled 
‘‘ŒeerCeeb meceeojŠ keâeÙe&Š’’~ Deefhe Ûe– 

 «eeces «eeces meYee keâeÙee&, «eeces «eeces keâLee MegYee~ 

 Hee"Meeuee ceuueMeeuee ØeefleheJe& ceneslmeJeŠ~~ 

3. (De) mecevJeÙeeeflcekeâe efMe#eeheæefleŠ  

 efJeoe¿ÏJe&vleg le$e YeJevleŠ Deemeereflkeâue cenecevemeeb met#ces#eCeceÙeer 
Âef°Š~ ceneceveesefYeŠ efÛeefvleleb Ùeled heefjefmLeleerveeb Ûeefj$eefvecee&Ces cenòJehetCeË 
mLeeveb YeJeefle~ yegYegef#eleŠ oefjõ§e meceepeŠ keâLeceefhe Ûeefj$emebj#eCeb keâòegË ve 
ØeYeJeefle~ les<eecesJe JeÛeveefceoceemeerÅeomceekebâ ØeLeceb keâòe&JÙeb meJex<eeb ke=âles 
DeVeJeŒeeeoerveeb meceeÙeespeveb Jele&les~ DeleŠ ØeeÛeerveYeejleerÙemebmke=âeflehees<ekewâŠ 
cenecevemkewâŠ ØeeÛeerve%eeveefJe%eeveeveeb efMe#eCesve men 
meceepemÙeeefLe&keâefJekeâemeeÙe DelÙeeOegefvekeâefÛeefkeâlmeeOeelegke=âef<eKeveveefJe%eeveeveeb 
JewÅegoefYeÙeeefv$ekeâerlÙeeefoefJe<eÙeeCeecegÛÛeefMe#eeÙeeŠ ØeyevOeŠ efJeÕeefJeÅeeueÙes 
ke=âleŠ~ DevesvewJe %eeÙeles ÙeÛÛeefj$eefvecee&Ces hejchejÙee men 
DeJee&ÛeerveleeÙeemmeûgCeeveeceefhe meceLe&keâe Deemeved~ FlLeb Ûeefj$eefvecee&Ces 
efMe#eeÙeecegYeÙeesefce&ßeCeb JeebefÚleced~ 

4) efMe#eeÙeeb  veweflekeâiegCeeveeb meceeJesMeŠ 

 Ûeefj$eesVeÙeves oÙeeoevemeoeÛeejhejeshekeâejÂ{leelÙeeiecew$eerYeeJemelÙe-
OewÙe&ØeYe=leerveeb veweflekeâiegCeeveeb meceeJesMeesÓhes#eles~ meces<eecesles<eeb veweflekeâiegCeeveeb 
efJekeâemecetueb Oecee&ÛejCecesJe~ ceneceveesefYeŠ Øeefleheeefoleb Ùeled– 
YeejleerÙeie=nmLewŠ heÃeÙe%eeŠ owefvekeâkeâòe&JÙelJesveeveg‰sÙeeŠ~ meJezŠ meJe&lees 
YeeJesve Sles iegCeeŠ OeejCeerÙeeŠ– 

(De) melÙeeÛejCeced 

 cevemee JeeÛee keâce&Cee meJe&oe melÙeb meceeÛejCeerÙeb veeve=leced -Ùeled 
meJe&ueeskeâefnlemecheeoves ØeYeJeefle, meceepemÙe mebj#eCeb efJeoOeeefle lelmelÙeced~ 
peerJeves meJe&oe lewŠ jepeveerefle%e™hesCe DeefOeJekeäle=™hesCe Ûe  melÙemÙewJe 
he#eŠ ie=nerleŠ~ les<eeb JeÛeveceemeerÅeled– 

ÙeleŠ melÙeb Ùelees Oeceex Ùelees Üerjepe&Jeb ÙeleŠ~ 
lelees YeJeefle ieesefJevoes Ùelees ke=â<Cemlelees peÙeŠ~~ 

 yeeuÙekeâeuesÓefhe mJekeâerÙeeb owefvekeâÛeÙeeË ceelejb Øeefleefoveb  
ceeueJeerÙecenesoÙeeŠ keâLeÙeefvle mced~ melÙeJeÛeveeosJe vewkesâYÙeŠ oes<esYÙeŠ 
ceoerÙeb j#eCeb peeleefceefle ceeueJeerÙecenesoÙeeveeb JeÛeveced~ keâmÙeeceefhe 
heefjefmLeleew melÙeslejeÛejCeb ve efJeOesÙeefceefle~ mJepeerJevesÓnefve&Mecevegheeefueleb 
lewefjovÙele– 

  ÛeuesefæefnceJeeÛÚwuees cesefoveer MeleOee YeJesled~ 
  ÅeewŠ helesle meVe#e$eeŠ ve ces ceesIeb JeÛees YeJesled~~ 

 Deefhe Ûe –        

  melÙeeOeejlehemlewueb oÙee Je=efòeb #ecee efMeKee~ 
  DevOekeâejs ØeJes°JÙes oerhees Ùelvesve OeeÙe&leeced~~ 

(Ke) Â{lee 

 peerJeves mJekeâerÙes me¿uhes Â{lee mÙeeefoefle cenecevemeeb Âef°Š~ 
efJeÕeemeŠ Â{lee mJeerÙes efJeÛeejefceob ØeefleheeoÙeleeb cenecevemeeb 
keâLeveceemeerÅeled me¿uhees Meer<e&lecees YeJesled ØeJe=efòe§e Â{lecee YeJesled, 
ÙeeJelheÙe&vleÃe ue#ÙeØeeefhleve& mÙeeòeeJeÅelvees efJeOesÙeŠ~ Ùelees efn– 

cevemÙeskebâ JeÛemÙeskebâ keâce&CÙeskebâ cenelceveŠ~ 

 les meJe&oesôesOeÙeefvle mce ‘‘Depeg&vemÙe Øeefle%es És ve owvÙeb ve 
heueeÙeveced’’~ meJex<eeb ke=âles ieerleeÙeeŠ ceecevegmcej ÙegædŸe Ûesefle 
YeieJeÉÛeveefceocegæ=lÙe mJekeâce&efCe ØesjÙeefvle mce~  

(ie) ØeeefCecee$es<eg cew$eerYeeJeŠ 

 meeceeefpekeâlJeeled meceepes meJexYÙees efce$eJeoeÛejCeb YeJesled 
meewneõ&ÃeeslheÅesefoefle les<eeceefYeceleced~ cew$eerYeeJevesÙecesJe je°^YeefòeâØesefjkeâe 
DeelceesVeles§eeOeejefMeuee~ meceepes ve efn keâ§eve ßes‰Š ve JeeOeceŠ ÙeLee 
yeÇeÿeCeŠ DeOÙeÙeveeOÙeehevesve hetpÙeŠ #eef$eÙeŠ ØeMeemevesve ßes‰Š leLewJe 
ke=âef<ekeâeÙe&keâewMeuesve DeLe&JÙeJemLeemeÃeeuevesve Ûe JewMÙeMetõÙeesjefhe meceepes 
mJeevegieleb JewefMe°Ÿeb JejerJeefle&~ DeleŠ meJe&oe OÙeeleJÙeced –mJes-mJes 
keâce&CÙeefYejleeŠ mebefmeefæb ueYeles vejŠ~ 
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 ØeeefCecee$es<eg yevOeglJeYeeJevee mÙeeosleoLe&cesJeesheosMeŠ ke=âleŠ– 

 meveeleveerÙeeŠ meceepeeŠ efmekeäKeeŠ pewvee§e meewieleeŠ~ 
 mJes mJes keâce&CÙeefYejleeŠ YeeJeÙevleŠ hejmhejced~~ 

 Ûeefj$eJelee heg®<esCe meJe&osÙeb YeeJevee ceveefme OesÙee Ùeled ‘‘meJex 
YeJevleg megefKeveŠ’’~ Ûeefj$emÙe efJekeâemeŠ SleeÂMees YeJesled Ùesve peveeveeb 
JÙeJenejs - Sles iegCeeŠ GÆvleg– 

 efJeÕeemeŠ Â{lee mJeerÙes, hejefvevoeefJeJepe&veced~ 
 efleefle#ee celeYesos<eg, ØeeefCecee$es<eg efce$elee~~ 

(Ie) hejeshekeâejYeeJevee  

 hejeshekeâejsCewJe mece°sJÙe&°sJee& meceglkeâ<eex peeÙeles~ efJeÕeyevOeglJeb 
meceepemesefJelJeb osJelJeÃe efJekeâmeefle~ mJelJehejlJeYeeJe-
heefjlÙeeiesvewJeesoejÛeefjlelJeb cenelcelJeb Ûeefj$eesVeefleb Ûe efmeæŸeefle~ 
mJepeerJevemÙe ue#ÙecesJe ceneceveesefYe®odIeesef<eleb Ùeled– 

ve lJenb keâeceÙes jepÙeb ve mJeieË ve hegveYe&Jeced~ 
keâeceÙes ogŠKelehleeveeb ØeeefCeveeceeefle&veeMeveced~~ 

Úe$esYÙeesÓefhe les<eecegheosMe Deemeerled– 

hejeshekeâejMetvÙemÙe efOe[.dceveg<ÙemÙe peerJeveced~ 

 lÙeeieYeeJeveÙee SJe Ûeefj$eesVeefleYe&efJe<Ùeefle~ Ùe$e efn ØeeefCeveeb 
ogŠKeesvcetueves hejeshekeâejcetuee ØeJe=efòevee&efmle le$e efn 
Ûeeefjef$ekeâiegCeeveecegVeefleke&âoeefhe YeefJelegb veen&efle~ Dele SJe cenecevemeeb 
Âef„efjÙeb Ùeled– 

oÙee yeueJelee MeesYee ve lÙeepÙee Oece&ÛeeefjefYeŠ~ 

5) Úe$eeCeeb ke=âles efÛevleveced 

 hetJeexòeâmeodiegCewŠ Ùegòesâ<eg melmJeefhe Úe$eeCeeb efJeMes<eoeefÙelJeb Jele&les~ 
le SJe je°^efJekeâememÙe met$eOeejeŠ, efJeÅeeefLe&Ceeb ke=âles 
cegKÙeleÙeesôesOeveceemeerÅeled– 

 melÙesve yeÇÿeÛeÙexCe JÙeeÙeecesveeLe efJeÅeÙee~ 
 osMeYeòeäÙeelcelÙeeiesve mecceeveenex meoe YeJe~~ 

 DeLee&led veweflekeâiegCewmmen Úe$ewMMeejerefjkeâefJekeâemeesÓefhe keâòe&JÙeŠ 
leoLeË yeÇÿeÛeÙe&eveg‰eveÃe keâòe&JÙeced~ yeÇÇÿeÛeÙeË veece cevemee JeeÛee keâeÙeÙee 
Oece&mebmke=âlÙeeshee&ueveced~ yeÇÇÿeÛeÙexCewJe JÙeJenejs kegâMeuelee ceveefme efmLejlee 
yegæeJeskeâe«elee DeeÛeejs MegefÛelee keâce&efCe lelhejlee ÛeeslheÅeles~ 
YeejleerÙemebmke=âlesØee&CeYetlemÙe Oece&mÙe yeerpeefceob yeÇÇÿeÛeÙe&ced~ SJecesJe 
osMeYeefòeâhetJe&kebâ mJeeLe&jefnleb peerJevebÙeeheveb efJeOeeÙe Úe$eeŠ mecceeveÙeesiÙeeŠ 
YeefJe<Ùeefvle~  

6) meeceeefpekeâjepeveweflekeâesVeefleefJe<eÙes efMe#eeÙeeŠ efÛevleveced  

 Ûeefj$eJelee heg®<esCe meceepes bkeâLeceeÛeefjleJÙeefceefle cenecevemeeb 
peerJevesvewJe %eeÙeles~ les mJeÙecesJe kegâMeueeOÙeehekeâeŠ jepeveerefle%ee:, Oece&%ee: 
vÙeeÙeJeeefove§eemeved~ 

 YeejleerÙemebmke=âlÙevegmeejb peerJeveefceob ve kesâJeueb 
YeesieeLe&cesJeeefhelJeelceesVelesŠ ØecegKeb meeOeveced~ meJex<eeb ceveefme JemegOewJe 
kegâšgcyekeâmÙe YeeJevee YeJesefoefle les<eeb efJeÛeejŠ~ meceepemegOeejkewâŠ 
ceeueJeerÙewŠ meceepemÙe ÜefmelecetuÙeeveebb JÙeehlekegâØeLeeveecegvcetueveeÙe 1916 
leces FmJeerÙes Je<ex Øeefle%eeyeækegâefueØeLeeÙeeŠ efJejesOeŠ 
ke=âleŠ,yeeueefJeJeenmÙe Devlepee&leerÙeefJeJeenmÙe yeefueØeLeeÙeeŠ OeveØeLeeÙee§e 
meJe&oe efJejesOeŠ ke=âleŠ~ efnvotveeb Oece&heefjJele&vesve #egyOewjsefYeŠ 
MetõeCeecegæejeÙe DeblÙepeesæejveecekeâŠ keâeÙe&›eâceŠ ØeÛeeefueleŠ~ 
meeceeefpekeâÛeefj$eefJekeâemeeLeË meceepes mejmeleeÙeeŠ YeeJevee lewØe&meeefjlee~ Dele 
SJe meceepemÙe ÛelJeejes JeCee&Š mlecYe™heeŠ lewØe&efleheeefolee ÙeLee– 

  ÛeelegJe&CÙeË Ùe$e me=°b iegCekeâce&efJeYeeieMeŠ~  
  ÛelJeej DeeßeceeŠ hegCÙee§elegJe&ie&mÙe meeOekeâeŠ~~ 

 meceepes keâerÂMeceeÛeefjleJÙeefceefle lew™heefo°b Ùeled– 

  ŒeerCeeb meceeojŠ keâeÙeex ogŠefKeles<eg oÙee leLee~ 
  Deefnbmekeâe ve nvleJÙee DeeleleeÙeer JeOeen&CeŠ~~ 

 lewefve&ieefoleb Ùeled – Ùeow<ee ceeveJeleeJeeefoefJeÛeejOeeje peveeveeb ceveefme 
meceeieefce<Ùeefle leoe meceepes efJeÅeceeveeveeb meJee&meeb mecemÙeeveeb efvejekeâjCeb 
mJeÙecesJe YeefJe<Ùeefle efkeâÃe Ûeefj$eefvecee&Ceceefhe Glke=â„leÙee YeefJe<ÙeleerlÙe$e ve 
keâ§eve mebosneJemejŠ~ 

 jepeveweflekeâOece&jepeveerlÙeesŠ efJe<eÙes les mhe„ceengŠ ÙeæceË efJevee 
jepeveerefle®ÛÚ=bKeuee SJe~ mecØeefle JÙeJemLeeb efveÙeefv$elegce#ecesÙeb jepeveerefleŠ 
efkebâkeâòe&JÙeefJecet{leÙee efJe<eerovleer efle…leerefle heMÙeecees JeÙeced~ DeleŠ 
Oece&Ùegòeâe meÛÛeefj$eÙeglee jepeveereflejsJe je°^mÙe keâuÙeeCeeÙe Øepeemeg 
megKeMeevlÙeesŠ ØeJele&veeÙe Ûe keâefuhelee ceneceveesefYeŠ~ 

7) je°^YeefòeâŠ 

 Demceekebâ meJex<eeb Mew#eefCekeâesheueyOeerveeb hejceue#Ùeb je°^esVeeflejsJe ~ 
Ùe$e osMeYeefòeâvee&efmle leppeerJeveb Meg<keâcesJe~ DeleŠ meJe&oe ceelee YetefceŠ 
heg$eesÓnb he=efLeJÙeeŠ Fefle meJe&oe ceveefme OÙesÙeced~ ceneceveesefYe®òebâ Ùeled 
je°^Yeefòebâ efJevee MetvÙeefceob peerJeveced~ leÅeLee– 

 ve Ùe$e osMeesæ=eflekeâeceveemles ve ceele=Yetcesefn&leefÛevleveÃe~ 
 ve je°^j#ee yeefueoeveYeeJeŠ McemeeveleguÙeb vejpeerJeveb leled~~ 

 les<eeb peerJeves heMÙeecees JeÙeb lewŠ je°^mesJeeÙew mJeheoJeer lÙeòeâe~ 
osMeYeòesâYee&Jevee Demceekebâ cevemeŠ mJeeLe&lJeceheveÙeefle~ mJeeLeË heefjlÙepÙe 
osMeYeòeäÙeecesJe mJekeâerÙeesVeefleŠ, osMemesJeeÙeeb ve efn keâ§eve ØeceeoŠ 
keâòe&JÙeŠ~ meJexÓefhe peveeŠ ceele=mesJekeâeŠ– 

  heejmeerÙewceg&meuceevewjermeeF&ÙewÙe&ntefoefYeŠ~ 
  osMeYeòewâefce&efuelJee Ûe keâeÙee& osMemeccegVeefleŠ~~ 

 S<ee je°^YeefòeâŠ mebmke=âeflemebj#eCesve Oecee&vegheeuevesvewJe mecYeJeefle~ 
ÙeLee meJee&: veÅe: meeiejs MeeefvlecegheÙeeefvle leLewJe meJex<eeb veweflekeâiegCeeveeb 
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je°^efnleew SJe heejceeefLe&keâlJeced~ DeleŠ– 

  ceele=YetefceŠ efhele=YetefceŠ keâce&YetefceŠ megpevceveeced~ 
  Yeefòeâcen&efle osMeesÓÙeb mesJÙeŠ ØeeCeOevewjefhe~~ 

8) efMe#ee#es$es  cenecevemeeb meogheosMeeŠ 

 Ûeefj$eefvecee&Ces cenecevemeeb kessâÛeve ØecegKeeŠ met$eelcekeâeŠ efJeÛeejeŠ-
Sles meefvle– 

• ceveg<Ùes<eg ßeæe YeJesled~ FÙeb ßeæwJe YeefòeâŠ~ S<ee YeefòeâŠ je°^b Øeefle 
ceeleeefhele=ieg®ved Øeefle ØeeefCecee$emÙe keâuÙeeCeeÙe Ûe YeJesled~ 

• ogJÙe&mevejefnleb peerJeveb ÙeeheveerÙeced~ ceveg<ÙeefJeJeskeâIeelekebâ JÙemeveb 
keâoeefhe meÛÛeefj$ehees<ekebâ YeefJelegb veen&efle~ 

• mJeYeeJes keâòe&JÙehejeÙeCelee YeJesled~ mJeOecee&vegmeejb keâcee&ÛejCesvewJe 
peveeŠ mebefmeefæceehvegJeefvle~ 

• mJekeâerÙeb keâce& mJeÙecesJe keâòe&JÙeced~ mJeeJeuecyeveb Ûeefj$emÙe 
efJeefMe„ceskebâ iegCeced~ hejeefßeleŠ peveŠ keâoehÙeelceesVeefleb je°^esVeefleÃe 
keâòegË ve ØeYeJeefle~ 

• meJex<eeb ogiegCee&veeb cetues ueesYe SJe~ DeleŠ Ûeefj$eefvecee&CeeLe&efceefvõÙeeCeeb 
JeMeerkeâjCecelÙeeJeMÙekeâced~ ueesYeeosJe ›eâesOeŠ, leemcee©eesnŠ ØeJele&les, 
S<e ceesn SJe meJex<eeb Ûeeefjef$ekeâogieg&Ceveeb cetueced~ DeleŠ, 
mevlees<eceJeOesÙeced~   

• je°^Oece&Š, je°^Yet<ee, je°^Yee<ee Ûe meoevegheeueveerÙee lesvewJe 
mJekeâerÙeeÙeeŠ hejchejeÙeeŠ ieewjJeevegYetefleYe&efJe<Ùeefle~ 

• oeveYeesieveeMe™hee ef$eefJeOee OevemÙe ieefleŠ, DeleŠ oeveeveghetJe&keâes 
YeesieŠ keâòe&JÙeŠ~ S<ee lÙeeeieYeeJevee SJe meÛÛeefj$emÙe ue#eCeced~ 

• mJemLeMejerjs SJe mJemLeefÛeòeb efveJemeefle~ DeleŠ 
ÙeesieeYÙeemeJÙeeÙeeceeefoefYeŠ mJemLeMejerjceJeehleJÙeced~ 

• meJe&leesvcegKeer ØeefleYeeslheeoveerÙee~ je°^Yee<eÙee men efJeÕemlejerÙee 
Yee<eeefhe %eeleJÙee~ ØeeÛeervewmmeneJee&Ûeerve%eeveefJe%eevecehÙeOÙesleJÙeced~ 
FlLeb Ûeefj$emÙe meJee&”erCeefJekeâemeŠ mecYeefJe<Ùeefle~ 

• FlLeb mhe„leÙee %eeÙeles Ùeled keâerÂMeer Oece&hejcheje GoejkeâuheveeÂef„§e 
Ûeefj$eefvecee&Ces cenecevemeeceemeerled~ Ûeefj$eefvecee&CemÙe efJeefYeVes<eg he#es<eg 
efJeue#eCee Âef„Š ceneceveesefYe: Øeoòee~ JemlegleŠ YeeieerjLÙeeŠ 
heef§ecelešs meebmke=âeflekeâjepeOeevÙeeb keâeMÙeeb ØeeÛeerveeJee&Ûeerve-
%eeveefJe%eeveÙeesŠ DeheÇefleces kesâvõs keâeMeerefnvotefJeÕeefJeÅeeueÙes YeieJelees 
efJeÕeveeLemÙeeJeefmLeefleŠ, efJeÕeefJeÅeeueÙeerÙeYeJeves<eg YeejleerÙe-
efMeuhekeâueeÙeeŠ efJevÙeemeŠ, ieg®efMe<ÙeÙeesŠ ieg®kegâuemeÂMeer 
DeeJeemeJÙeJemLee Øeke=âlesŠ ceveesnjlJeÃe mJeÙecesJe cenecevemeeb 
Oece&efve…Jew%eeefvekeâefÛevlevehejchejeÙeeŠ Åeeslekebâ Jele&les~ cenecevemeeb 
OeceexheosMeefceoceemeerÅeled - he=LJeerceC[ues ÙeÉmleg ce¢eb meJee&efOekebâ 
jesÛeles leÉmlegOeceexÓefmle, me Ûe meveelevees Oece&Š~ DeleŠ meceepesÓefhe 
Oecee&ÛejCesvewJe mJekeâerÙee Ûeefj$eesVeefleŠ je°^mÙe Øeieefle§e YeefJe<Ùeefle~13 
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De”efJeÅee  ‘‘Skebâ ØeeÛeerveb efJe%eeveced’’ 
 

ieCesMe ef$ehee"er* SJeb [e0 Me$egIve ef$ehee"er** 
 

ØeeÛeervekeâeueeosJe YeejleerÙemebmke=âlesŠ hegjeleve%eeveefJe%eeveb pevecevemmeg 
Oece&ØeeCeie”e™hesCe Øeefleef‰leceemeerled~ lelkeâeuemÙe meJeË ØemHegâefšleb 
%eeveefJe%eeveb JesoyeÇeÿeCeejCÙekeâesheefve<elhegjeCeoMe&veOece&MeeŒeJÙeekeâjCe-
pÙeesefle<eeÙegJexoeefo<eg MeeŒe«evLeeefo<eg efveieg{™hesCe Øemeefjleceemeerled~ SlelmeJeË 
Jesoeefokebâ efJe%eeveb ÛelegJe&Cee&efo<eg Oece&lelJeeefoceeOÙecesve  oerÙeles mce~ S<eg 
Jesoeefo<eg ØelÙe#eefJe%eeve™hes<eg efmeæevlemebefnleenesjemkeâvOemÙe 
pÙeesefle<eMeeŒemÙe meJeexlke=â°b mLeeveb JejerJeefle&~ efmeæevlenesjeb efJeneÙe 
mebefnleemkeâvOes<eg efJeÕemÙe mece«eb Yeewieesefuekebâ, jmeeÙeveb, KeieesueerÙeb, 
cesefoveerÙeb, ØeJe<e&Ceb, ie=nveiejhegjeefokebâ, Je=#eeÙegJexoeefokebâ, meJeË 
efJe%eeveceÙecesJe~ hegve§e Jejenesòeâefleme=<eg JeemlegefJeÅee”efJeÅeeJeeÙemeefJeÅeemeg 
JÙeefòeâiele™hesCe ceeveJeerÙeb MejerjmLeMegYeeMegYeue#eCeefÛevneefokebâ mheMee&-
mheMe&eefokebâ Jeer#Ùe ØeeiesJe leÛÚgYeeMegYeceeveesvceeveueeYeeueeYeHeâuekeâLeveb leg 
De”efJeÅeÙewJe ef›eâÙeles~ De”efJeÅeeÙeeb YetÛejeefopeerJeeveeb efJeMes<eleÙee 
ceeveJeeveeb DeeheeoeoejYÙe veKe – ieguHeâ - pe‹e – peeveg - ces{^ - 
ceg®<keâ – veeefYe – keâefš – Goj – ùoÙe – mleve - pe$eg – nmle –
Dees‰ – mkeâvOe – ueueeš - efMejeefokebâ ØelÙeskeâce”b meglejeb mecÙeòeâÙee 
met#ceÂ°Ÿee Ûe efJeÛeeÙe& leppevÙeiegCemJeYeeJeØeke=âefleefJeke=âefleueeYeeueeYeeefokebâ 
Heâueb efJeÛeeÙe&les~ De”efJeÅeeÙee Dehejb veece meecegefõkeâMeeŒeceefhe efJeÅeles~ 
ÙeleŠ De”MeeŒemÙe meJeË ceeveesvceeveue#eCeØeke=âeflemJejmJeYeeJe-
Ûes°emvesnieeflemeejOeeleg#es$eeefokebâ MegYeeMegYeue#eCeb lelHeâueb Ûe meJe&ØeLeceb 
mecegõveecvee $e+ef<eCee pevekeâuÙeeCensleJes ceeveJeeÙe Øeesòeâced ~hegve§e 
pÙeesefle<eMeeŒeerÙemebefnlee«evLes<eg Øeef#ehlemLeues<eg mecegõJeÛeveb ÙeLee, Øeen 
mecegoŠ, FlÙeeefokebâ JeÛeveb ØeehÙeles~ DeleŠ lesve mecegõsCe 
Øeesòeâce”ue#eCeefÛevneefokeâceefYeue#Ùe Øemeefjleb MeeŒeb meecegõMeeŒeefceefle 
ueeskesâ Øeefmeæced~ meecegefõkeâMeyomÙeeslheefòeŠ mecegõMeyos "_ed ØelÙeÙes ke=âles 
meefle YeJeefle~ ÙemÙeeLe&Š YeJeefle mecegõs Øeesòebâ heg®<eŒeerue#eCeefceefle ~DeleŠ 
meecegefõkeâMeeŒemÙeehejceecewJee”efJeÅesefle~ ÙeleŠ Øeesòeâced– 

 meecegõce”ue#eCeefceefle meecegefõkeâefceob efn osnJeleeced~ 
 ØeLececeJeehÙe mecegõŠ ke=âleJeeefveefle keâerlÙe&les ke=âefleefYeŠ~~1 

 pÙeesefle<eMeeŒemÙe Jew%eeefvekeâlJeb ve kesâJeue ØeeÛÙeefJeÉebmeŠ mJeerkegâJe&efvle 
Deefheleg hee§eelÙeefJeÉebme Deefhe cegòeâkeâC"sve mlegJeefvle~ 
mece«e%eeveefJe%eevemeceeshesleefceob pÙeesefle<eMeeŒeb meJe&$e meceeve™hesCe ueeskesâ 
Øeefleef‰leceefmle~ The Spiritual Science research foundation 

veecvee  Øeefmeæe  Skeâe  YeejleerÙemebmLee efJeÅeles~ Ùee Keueg pÙeesefle<eMeeŒemÙe 
efJeefJeOeefJe<eÙeceefOeke=âlÙe    lemÙe    Jew%eeefvekeâlJeb  efJeefJeOeevegmevOeeveØeÙeesiewŠ  

 

 

hejer#eCewŠ DeeOÙeeeflcekeâØeÙeesiew§e efmeæŸeefle~ efJeefJeOeJew%eeefvekeâÙev$eØeÙeesiew 
DeveÙee mebmLeÙee ØeceeefCeleb Ùeled pÙeesefle<eMeeŒeb meglejeb ØeeÛeerveb 
efJe%eeveceefmle~ Fob MeeŒeb keâeueeveg›eâcesCe meceÙes meceÙes hejer#eCeb mebMeesOeveb 
ÛesÛÚefle ÙeLee DeeOegefvekewâŠ efJe%eeveefJeefÆŠ ef›eâÙeles~ DeLe ÛeeOÙeeeflcekeâeR 
MeefòeâcesJeevegme=lÙe pÙeesefle<e%eeŠ mešerkeâHeâueeosMeb keâlegË MeÄegâJeefvle~  

ÙeLeesÛÙeles 

 Astrology just like modern sciences is part of 
the all-encompassing science of Spirituality. The 
reason for this is that Astrology has been confirmed 
and reconfirmed based on observation, inference and 
conclusion just like modern sciences. However the use 
of intuition in the science of Astrology is only possible 
if the astrologer is of a high spiritual level.   Astrology 
has its roots in the ancient Indian Vedic scriptures. 
Sages of ancient India knew many facts about our 
universe thousands of years ago that are only being 
known to modern science in the recent past.  Astrology 
is quite unique as a science and knowledge system as it 
perceives a certain extent of the subtle world that 
cannot be perceived by the five senses mind and 
intellect. For example, Astrology can tell if one is 
being affected by ancestors, based on the position of 
celestial bodies. Also with regards to the entire debate 
about whether Astrology is a science or not and the 
reasons or arguments made against it the following 
points can be borne in mind. It seems that Astrology 
has got the shorter end of the stick in terms of modern 
sciences judging it. A science does not have to be 
100% right to be considered a science. For example, if 
a geologist (despite billions of dollars in funding) 
cannot tell where and when the next earthquake will 
strike, we do not say that geology is not a science. If a 
doctor makes a wrong diagnosis we do not discredit 
the entire medical profession. Doing so would be like 
throwing the baby out with the bath water. On account 
of fairness we should use the same rigorous judgment 
system that we have for knowledge systems, like 
Astrology, for modern sciences too.2 

 

µMeesOeÛÚe$eŠ, pÙeesefle<eefJeYeeie:, mebmke=âleefJeÅeeOece&efJe%eeveme¿eÙe:, keâeMeerefnvotefJeMJeefJeÅeeueÙe:, JeejeCemeer 
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De”efJeÅeeØekeâejeŠ Kinds of physiology 

 De”MeeŒemÙe efJe<eÙe#es$eb leg DelÙeefOekebâ efJemle=leceefmle~ Ùeefmceved 
iees- Jeeefpe – nefmle – keâekeâ - ce=ie - ëe=ieeue – kegâkeäkegâš – Úeie – 
heef#e – ceÙetj - ceveg<Ùe veejer - FlÙeeefokeâeveeb ØeeCeerveeb 
meJe&ce”efÛevneefoskeâceOÙeÙeveb YeJeefle~ efJeMes<eleÙee kesâJeueb ve=veejerCeece”eveeb 
efÛevneveeceOÙeÙevece”efJeÅeeÙeeb YeJeefle~ Sles<Jeefhe ÉÙeesŠ ve=veeÙeexŠ 
efJeÛeeÙe&#es$ecelÙeefOekebâ efJeMeoceefmle~ ÙeLee hegg®<eMejerjue#eCeb, 
ŒeerMejerjue#eCeb, heeoleueb, heeoleuejsKee, heeohe=‰b, heeoeÁÏuÙeŠ, 
De”g‰Š, veKeeŠ, jesceeÙegŠ, peeveg, pe‹e, keâefšŠ, ieghlee”b, cewLegveb, Gojb, 
veeefYeŠ, efvelecyeŠ, Je#eŠ, mleveew,yeent, mkeâvOeew, nmlejsKee, nmlee”guÙeŠ, 
«eerJee,keâC"Š, veeefmekeâe, ovleeŠ, cegKeb, ueueešb, JeCe&Š, efMejŠ, keâCeez, 
keâheesueew, ieC[ew,  nveg, efÛeyegkeâ, YeügJeew, hue#ce, ves$es, peer£e,mJehveŠ, 
heuueerheleveb, De”mheMe&Š, efÚkeäkeâe, mJehveŠ, ØeMvekeâeefuekeâe”mheMe&Š, 
Øeke=âefleŠ, ieefleŠ, mebnefleŠ, mJejŠ   FlÙeeoÙeŠ~ meecegefokeâMeeŒemÙe 
ue#eCeeefve hetJe&cesJe efJeueeskeäÙe meecegõefJeled JÙeeefleleeefve MegYeeMegYeHeâueeefve 
Deeieleeefve MegYeeMegYeHeâueeefve Ûe hetJe&cesJe ØeoMe&Ùeefle~ le$e DeeÛeeÙe& 
JejenefceefnjsCe De”efJeÅeeÙeeŠ cegKÙe™hesCe $eÙeesoMe YeeieeŠ mJeerke=âleeŠ~ 
Sles<eg $eÙeesoMeYeeies<JesJe De”efJeÅeeÙeeŠ meJex efJe<eÙeeŠ meceeefnleeŠ 
YeJeefvle~Sles efJeYeeieeŠ kesâJeueb ceveg<ÙeeCeeb ke=âles ve YeJeefle Deefhele ŒeerCeeb 
ke=âles Deefhe YeJeefle~ Jemleglemleg ve=veeÙeexŠ mJeYeeJeŠ efceLeŠ efYeVeŠ YeJeefle~ 
keâefleheÙes<eg mLeues<eg ÉÙeesŠ meecÙeb Yepeles keâefleefÛeÛÛe Jew<ecÙeb YeJeefle~ ÙeleŠ 
heg®<emJeYeeJeŠ leer#CeŠ veejermJeYeeJe§e Øeke=âlÙee ceOegjŠ YeJeefle~ DeleŠ 
De”efJeÅeeÙeeŠ ue#eCeeefve heg®<eefŒeÙeefYeue#Ùe efJeefYeVeeefve efJejefÛeleeefve~ 
leLeeefhe DeefOekebâ meecÙecesJe ØeleerÙeles~ De”efJeÅeeÙeeb heg®<eue#eCemÙe $eÙeesoMe 
ØekeâejeŠ Jele&vles~ ÙeLee– 

1.Gvceeveced  
Height 

2.ceeveced  
Weight 

3.ieefleŠ  
Momentum 

4.mebnefleŠ  
Intensity

5.meejŠ   
Substance 

6.JeCe&Š   
Complexion 

7.mvesnŠ  
Balsamic 

8.mJejŠ 
Vocal 

9.Øeke=âefleŠ  
Nature 

10.melJeced  
Entity 

11.Devetkeâced  
Rebirth 
fiction 

12.#es$eced  
Parts of 

body 

13.ÚeÙee  
Shadow 

                                 
GvceeveceeveieeflemebneflemeejJeCe&mvesnmJejØeke=âeflemelJecevetkeâceeoew~ 

  #es$eb ce=pee Ûe efJeefOeJeled kegâMeueesÓJeueeskeäÙe- 

   meecegõefJeÉoefle Ùeeleceveeieleb Jee~~3 

 DeLe Ûe Jejenesòeâhegg®<emÙe $eÙeesoMeØekeâejcegòeäJee efJeMes<esCe 
ŒeerCeece”efJeÅeeue#eCeØekeâjCes De°Oee ue#eCeeefve JeefCe&leeefve Jele&vles 
mkeâvohegjeCes keâeMeerKeC[s~ leemeeb ŒeerCeeb heeoeoejYÙe efMejŠ ÙeeJeod 

<ešd<eef°Š MejerjmÙe De”eefve meue#eCeeefve meHeâueeefve Ûe Øeesòeâeefve ~ Sles<eeb 
meJex<eece”eveecevleYee&JeŠ De°e”s YeJeefle~ ÙeLeesòeâced- 

  JehegjeJele& ievOee§e ÚeÙee melJeb mJejes ieefleŠ~ 

  JeCe&§eslÙe°Oee Øeesòeâe yegOewue&#eCeYetefcekeâe~~4 

1.JehegŠ  
Body 

2.DeeJele&Š  
Spire 

3.ievOeŠ  Smell 4.ÚeÙee  
Shadow 

5.melJeced 
Entity 

6.mJejŠ  
Vocal 

7.ieefleŠ  
Momentum 

8.JeCe&Š  
Complexion 

Hegve§eesYeÙeesŠ Œeerhegg®<eÙeesŠ meceevelJeceen – 

  ÙeVeesòebâ hetJe&efmceVeewefÛelÙeeòeVejsÓefhe veejerJeled~ 
  Ùeocegef<ceVeefhe ve hegveŠ mekeâueb leVejJeohÙet¢eced~~5 

 DeleŠ heg®<eŒeerCeece”efJeÅeeÙeeŠ efJeÛeejŠ meceleesJeYeeJesvewJe ef›eâÙeles~ 
Ùeuue#eCeb Œeer<eg veesòebâ lelmeJeË heg®<emÙeeJeefMe°bb ue#eCeb Œeer<eg efJeÛeeÙeË 
hegveŠ Ùeuue#eCeb heg®<es<eg veesòebâ lelmeJeË ŒÙee DeJeefMe°b ue#eCeb heg®<es<eg 
efJeÛeeÙe&efceefle YeeJeŠ~ ÙeLee heg®<es<eg $eÙeesoMeYeeieeoefleefjòebâ JehegŠ, DeeJele&Š, 
ievOe§eeefOekeâleÙee efJeÛeeÙe&ced~ hegve§e Œeer<eg De°Oee Øekeâejceefleefjòebâ 
heg®<eue#eCeØeesòeâ$eÙeesoMeefJeYeeies<eg ÚeÙee-melJe-mJej-ieefle-JeCe&eved efJeneÙe 
meJeË mebÙeespÙeefceefle~ SJecØekeâejsCe De”efJeÅeeÙeeŠ De°eoMeefJeYeeieeŠ 
YeJeefvle MegYeeMegYeHeâuekeâLeveØeme”s~ Ùesve efJe%eeÙe meeceevÙeheg®<e Deefhe 
YetleYeefJe<ÙeJele&ceevemecyeefvOeveb %eeveb mecÙeileÙee keâlegË MekeäÙeles ~efkeâvleg DemÙe 
MeeŒemÙe HeâueeosMekeâLevemÙe meeeflJekeâer ÙeLeeLe&lee leg hetCe&leÙee owJe%eesheefj 
efveOee&efjlee YeJeefle~ Ùeefo owJe%eŠ heefjhetCe&™hesCe meecegefõkeâMeeŒemÙe 
%eeveceJeehÙe ØeeÙeesefiekeâ™hesCe Jew%eeefvekeâefJeefOeveevegefoveb hejer#eCeb keâjesefle leLee 
lemÙes°eefve°Heâueb efokeäosMekeâeueevegmeejsCe efveOee&jÙeefle leosJe lemÙe 
HeâuekeâLevemÙe meeHeâuÙeb %esÙecevÙeLee leg veiejÉejuees<"JeosJe ve#e$emetÛeer 
YeJeefle kesâJeueceveie&ueb Øeueheefle JewoiOeb efJehejerleb Ûe Yee<eles~ FocesJeesòebâ 
Jele&les– 

 According to the science of astrology, on an 
average in the present era 65% of our lives are ruled 
by destiny and 35% by willful action (freedom to 
choose). As mentioned earlier, Astrology is generally 
applied in four ways. What is the maximum amount of 
accuracy that can be obtained on average in these four 
applications of Astrology? Astrology research carried 
out indicated the following results: This accuracy is 
based on the ability to ascertain the root cause of a 
problem across the physical, psychological and 
astrology dimension.6 
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Application Predictive Diagnostic Basic nature 
and 

compatibility 

Decision 
making 

Meaning of 
application 

To know 
about what 
lies ahead 

To act as an 
aid to 
understand 
the root 
cause of a 
difficulty 
affecting 
any aspect 
of life. 

To understand 
one's basic 
nature and 
compatibility 
with life 
partners or 
profession 
based on each 
other's star 
signs or 
horoscope. 

This 
includes 
knowing 
the 
auspicious 
time for a 
planned 
event or 
answering a 
specific 
question 
such as 
when one 
should get 
married. 

Maximum 
accuracy 
(through 
research) 

30% 27% 27% 5% 

 DeleŠ hetJeexòeâmebmLeeÉeje Jew%eeefvekeâefJeefOevee hejer#eCewŠ leLÙewjsJe 
%eeveceJeehÙe meecegefõkeâMeeŒemÙe %eelee F°eefve°HeâueceeefoMesled ~De$e 
pÙeesefle<eMeeŒeesòeâevegmeejsCe ›eâceMeŠ $eÙeesoMeeveeb De”efJeÅeelelJeeveeb JeCe&veb 
meej™hesCe mebefnlee«evLeeOeejsCe Ûe  ef›eâÙeles~ 

1.  Gvceeveced  Height  

 Gvceeveb veece MejerjmÙeesVeefle GædJe&ce”gueØeceeCesve ~Ùeefo 
hegbmeeceelceerÙee”gueØeceeCesvee°eefOekeâMeleb 108 heefjceeCeb YeJeefle 
leoesòececegvceeveb heefj%eeÙeles~ Ùeefo <eCCeJeefle 96 De”gueeefve 
MejerjmÙeesVeefleŠ YeJeefle leoe leg ceOÙeced~ hegve§eelceerÙee”gueØeceeCesve hegbmeeb 
ÛelegjMeereflej”gueevÙegvceeveb YeJeefle leoe leg nerveb ceeveb YeJeefle~ 
ieCevesÙecegeflLelemÙe heg®<emÙe YetheeomebÙeesieeefÛÚjes ceOÙeb ÙeeJeled met$esCe 
ceeheÙesled~ ÙeLee- 

  De°Meleb <eCCeJeefleŠ heefjceeCeb ÛelegjMeerefle hegbmeeced~ 

  Gòecemecenerveeveece”guemebKÙee mJeceevesve~~7 

2.  ceeveced  Weight  

 ceeveb veece YeejŠ~ heg®<emÙe kesâJeueb YeejcesJe %eelJee meecegefõkeâMeeŒes 
MegYeeMegYeheefj%eeveb ef›eâÙeles~ Ùeefo mJemLeheg®<emÙe YeejŠ legueeÙeeb legefueles 
menœeheueØeceeCeb ÙeeJeled YeJeefle leoe meŠ megKeYeekeâd YeJeefle~ 
menœeheueeõmJeb Ùeefo mÙeeled leoe leg ogŠKeYeekeâd YeJeefle ~Ùeefo 
heuemenœeÉÙeb YeejŠ YeJesled heg®<emÙe leoe leg meŠ meeJe&YeewceŠ jepee YeJeefle 
~Yeej Fefle heosve menœeheueÉÙeb ie=¢eles~ ÙeLee – 

  YeejeOe&levegŠ megKeYeekeâd legefueleesÓlees ogŠKeYeeiYeJelÙetveŠ~ 

  YeejesÓleerJee{ŸeeveeceOÙeOe&Š meJe&OejCeerMeŠ~~8 

3. ieefleŠ  Momentum 

 ieeflevee&ce heg®<emÙe mJeeYeeefJekeâielÙee ieceveced~ kesâJeueb heg®<emÙe 
ieeflecesJeeueeskeäÙe HeâuekeâLevemeeceLÙeË leg meecegõJesòewJe keâlebg& MeÄeâesefle ~FocesJe 
ØeeÛeerveb efJe%eeveb pÙeesefle<eced~ Ùeefo keâmÙeÛeve heg®<emÙe ieceveb Jeer#Ùe FocesJe 
ØeleerÙeles Ùeled S<emleg Meeot&ue-nbme-efmebn-nmleer-Je=<e-ceÙetjJeÛÛe Ûeueefle leoe 
meŠ jepeleguÙees YeJeefle~ S<eeb iecevewmleguÙeeŠ meÂMeieleÙeŠ jepeeveŠ YeJeefvle~ 
Ùes<eeb iecevesve he=efLeJÙeeb Meyob ve YeJeefle efveŠMeyob Ûeueefvle les OeefveveŠ 
YeJeefvle~ Ùes Ûe ceC[tkeâJeled MeerOeÇieeefceveŠ YeJeefvle les mJeYeeJesve oefjõeŠ 
YeJeefvle~ ÙeLeesÛÙeles – 

 Meeot&uenbmemeceoefÉheieesheleerveeb leguÙee YeJeefvle  
  ieefleefYeŠ efMeefKeveeb Ûe YetheeŠ~ 
 Ùes<eeb Ûe Meyojefnleb efmleefceleb Ûe  
  Ùeeleb lesÓheerÕeje õgleheefjhuegleiee oefjõeŠ~~9 

4. mebnefleŠ Intensity 

 mebneflevee&ce efveefo&°e”eveeb meJee&”meefvOeveeb Ûe megefMue°lJeb meIevelee 
Ûe~ Ùeefo osnmÙe meJe&meefvOemLeeveb peeveg-ketâhe&j-keâefšØeYe=leb mecegefÛele-
heuesveesheefveyeæb leoe SleeÂMeŠ heg®<eŠ Oeveer YeJeefle~ hegve§esled heg®<emÙe 
heÃemLeeveeefve ovle-De”gefueheJe&-kesâMe-lJekeâd-veKee§esefle mLeeveeefve 
met#ceeefCe mÙegmleoe heg®<eŠ meJe&megKeeefvJelees YeJeefle~ GÛÙeles– 

 met#ceeefCe heÃe oMevee”gefueheJe&kesâMeeŠ  
  meekebâ lJeÛee keâj®ne ve Ûe ogŠefKeleeveeced~~10 

5. meejŠ Substance 

 meejes veece osnmLe Oeelegveeb MeefòeâŠ ~ØelÙeskeâb Mejerjs mehlemeejeŠ 
DeefOekeâeuhecee$eeÙeeb efveJemeefle ~keâmÙeefÛeod Mejerjs ØeYetlesve keâmÙeefÛeÛÛeeuhesve 
heefjceeCesve~ meejsCewJe heg®<emÙeevleefjkeâyee¢eÃe meew‰Jeb %eeÙeles ~ceso-ceppee-
lJekeâd-DeefmLe-Meg›eâ-jòeâ-heueeefve Ûesefle mehlemeejeŠ peerJeOeeefjCeŠ Mejerjs 
YeJeefvle~ Ùeefo cesoeefOekeäÙeŠ heg®<emleoemLÙevlejYeeieŠ ieYeerjŠ, ceppeeefOekeäÙes 
keâheesueew heg<heJevleew, lJekeâeefOekeäÙes megvojb Ûece&, DeefmLe ØeefmeæcesJe, MegkesâCe 
keâeceeefOekeäÙeb, jòesâve jòeâMejerjb, heuesve Ûe ceebmeueMejerjb YeJeefle~  

 mehle YeJeefvle Ûe meeje cesoesceppeelJeieefmLeMegkeÇâeefCe~ 
 ¤efOejb ceebmeb Ûesefle ØeeCeYe=lee blelmeceemeHeâueced~~11 

6. JeCe&Š Complexion 

 JeCeex veece MejerjmÙe keâeefvleŠ~ Fn peieefle ieewj–MÙeece-
ke=â<CeJeCe&§e  YeJeefle~ Sles<eg ieewjŠ MÙeece§e MemleŠ YeJeefle ~efkeâvleg 
ke=â<CeJeCe&Š ceOÙeceŠ veelÙegòeceŠ veeeflenerveŠ~ mJepeelÙeevegmeejsCeeefhe JeCe&Š 
peeÙeles ÙeLee ÕeheÛeÛeeC[eueeoÙeŠ vewmeefie&keâeŠ ke=â<CeJeCeeaÙeeŠ YeJeefvle~ 
Ùeefo Sles vewmeefie&kesâlesjJeCee&led mÙegmleoe lesÓefve°keâjeŠ~ ÙeLee ieewjJeCeeaÙeŠ 
ÛeeC[eueŠ ves°Š~  hegve§e efJeØeeŠ Øeke=âlÙee ieewjeŠ YeJevleerefle ßegefleŠ~ Ùeefo 
ke=â<CeJeCeer&ÙeŠ efJeØeŠ YeJesled leoe me meJe&oeefve°keâejkeâŠ YeJeefle~  ueeskesâÓefhe 
ØeeÙeesefiekeâ®hesCesob ÂMÙeles~ leÅeLee- 
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 ieewjŠ MÙeeceŠ ke=â<Cees JeCe&Š mecYeJeefle osefnveeb $esOee~ 
       DeeÅeew ÉeJeefhe Memleew MegYeesÓefhe Memlees ve me¿erCe&Š~~12 

7. mvesnŠ  Balsamic 

 mvesnes veece efmveiOelee ceeOegÙe&Ãe ~meewYeeiÙeheg®<es<eg MejerjmÙe 
heÃemLeeveeefve efmveiOeeefve YeJeefvle~ ØeLeceb JeÛeveb, efÉleerÙeb efpe£e, le=leerÙeb 
ovleeŠ, ÛelegLeË ves$eÙeesŠ,  heÃeceb veKeeŠ~ Ùeefo Sleeefve heÃemLeeveeefve 
heg®<emÙe Mejerjs efmveiOeeefve mÙegmleoe meŠ heg®<eŠ meglewŠ OevewŠ meewYeeiÙew§e 
mebÙegòeâes YeJeefle~ ÙeLee peves<eg JeeefÛe Ùeefo ceOegjlee mÙeeled leoe meŠ 
peveeveekeâ<e&Ùeefle~ Ùeefo Sles<eg heÃemeg efmveiOemLeeves<eg peveeŠ efmveiOenerveeŠ 
YeJeefvle leoe les ØeeÙeŠ efveOe&veeŠ peeÙevles ~efveOe&veMeyosve ve kesâJeueb 
Oeveceefheleg leo”pevÙeefveOe&velee %eeleJÙee~ ÙeLeesòeâced– 

 mvesnŠ heÃemeg ue#Ùees Jeeied efpe£eovleves$eveKemebmLeŠ~ 
 megleOevemeewYeeiÙeÙegleeŠ efmveiOewmlewefve&Oe&vee ™#ewŠ~~13 

8. mJejŠ Vocal 

 mJejes veece JeeCeer, keâmÙeefÛeoefhe heg®<emÙeeefmlelJeb heefj%eeveb 
ceveesYeeJe§e mJejsCewJe %eeÙeless~ JeeCeer SJe heg®<eceue*keâjesefle~ DeleŠ ÙemÙe 
heg®<emÙe JeeCeer iepe-Je=<e-DeÕe-Yesjer-ce=o”-efmebn-cesIemeÂMee YeJeefle mees 
peveŠ jepee YeJeefle~ hegve§e Ùes<eeb vejeCeeb JeeCeer ieo&Ye-efJeke=âle-¤#emeÂMee 
YeJeefle les vejeŠ OevemeewKÙew§e jefnleeŠ YeJeefvle~ ÙeLeesòeâced– 

 keâefjJe=<ejLeewIeYesjerce=o”efmebneYeüefveŠmJevee YetheeŠ~ 
 ieo&Yepepe&j¤#emJeje§e OevemeewKÙemevlÙeòeâeŠ~~14 

9. Øeke=âefleŠ  Nature 

 Øeke=âeflevee&ce mJeYeeJeŠ~ efmeæevleesÓÙeb ØeefmeæŠ Ùeled Deefive-he=LJeer-
JeeÙeg-peue-DeekeâeMeelcekebâ heÃelelJeelcekeâceelceerÙeb Mejerjb ØeeotYe&Jeefle~ 
Sles<eecesJe mebIešveefJeIešvesve DeefOekeâeuheØeJeensve Ûe vejeCeeb Mejerjs 
leppevÙemJeYeeJemÙeeslheefòepee&Ùeles~ DeefivemJeYeeJevej§eheueŠ, KeueŠ, 
Deefleleer#CeŠ, #egOeeuegŠ, ›etâj§e YeJeefle~ he=LJeermJeYeeJevejŠ efmLejmJeYeeJeŠ, 
megKeer, mecYeesieMeerue§e YeJeefle~ JeeÙegpeelemJeYeeJevejŠ ke=âMeŠ, 
DeefmLejceefleŠ, ef#eØe›eâesOeer YeJeefle~ peuemJeYeeJeÙeglevejŠ yengleesÙeheeÙeer, 
DevegketâueYee<eer, jmeYeepeve§esefle YeJeefle~ DeekeâeMemJeYeeJevejŠ keâueemeg 
efvehegCeŠ,MeeŒekegâMeueŠ,megefMejeJeÙeJe§e YeJeefle~ DeleŠ yee¢eue#eCecesJe 
Jeer#Ùe peveeveeb Øeke=âefleŠ De”efJeÅeÙee mejuesve heefj%eeÙeles~ leÅeLee– 

 YetpeueefMeKÙeefveueecyejmegjvejj#eŠ efheMeeÛekeâeflej§eeced~ 
 melJesve YeJeefle heg®<eŠ ue#eCecesleod YeJeefle les<eeced~~15 

10. melJeced  Entity 

 melJeb veece ÛesleesOece&Š, Ùeefmceved meefle ve kegâleef§eÆÙeceglheÅeles ve 
keâmÙeecehÙeJemLeeÙeeb efJe<eeoŠ meceghepeeÙeles~ ØelÙeskebâ «eneCeeb efYeVeb efYeVeb 
melJeb meceghepeeÙeles~ le$e metÙee&led heefjhetCe&iegCeefJeYeeieŠ %eeÙeles~ Ûevõeled 
MejerjkeâeefvleŠ ceveesiegCeÃe %eeÙeles~ Yeewceeled melJeb, yegOeeled ieg®lee, Je=nmhelesŠ 

mJejŠ, efmeleeled mvesnŠ, meewjeÛÛe JeCe&Š %eeÙeles~ Sles<Jeefhe efJeMes<esCe 
metÙe&ÛevõeYÙeecesJe MejerjmÙe mJeYeeJe-iegCe-heÃeceneYetle-Øeke=âefle-JeCe&-Oeeleg-
keâeefvle-osneefoheefj%eeveb YeJeefle~ metÙeÛevõew Ùeefmceved jeMeew YeJeleŠ 
lemceeôueJeMeeosJe MejerjmÙe iegCeeefokeâeveeceglheefòepee&Ùeles~ ÙeLee Ùeefo 
metÙe&Ûevõew yegOemÙe jeMeew mÙeeled leoe iegCes<eg ieewjJeb meceeÙeeefle~ 
metÙee&lmelJeieewjJeiegCeb ÛevõeÛÛe MejerjceevemeieewjJeiegCeb peeÙeles ~Ùeefo 
metÙe&Ûevõew keâefmceef§eoefhe jeMeew yeuenerveew YetlJee efmLeleew YeJelemleoe 
Øeeòeâleves<eg iegCes<eg vÙetvelee oes<e§e meÀeeÙeles~ ÙeLee Øeesòeâced- 

«eneŠ metÙe&Š ÛevõŠ YeewceŠ yegOeŠ ieg®Š Meg›eâŠ MeefveŠ

melJeeefokeâced melJeced Mejerjb 
ceevemeÃe

iegCeŠ ieewjJeced mJejŠ mvesnŠ JeCe&Š 

 

melJecenerveb metÙee&ÛÚejerjb ceevemeb Ûe Ûevõyeueeled~ 
ÙeõeefMeYesoÙegòeâeJesleew leuue#eCeŠ me hegceeved~~ 
Yeewceeled melJeb ieg®lee yegOeeled megjspÙeeled mJejŠ efmeleeled mvesnŠ~ 
JeCe&Š meewjeos<eeb iegCeoes<ewŠ meeOJemeeOeglJeced~~16 

11. Devetkeâced  Rebirth fiction 

 Devetkebâ veece Øeeipevce leÛÛe cegKeeled keâuheveerÙeced~ leÛÛe ef$eefJeOeb 
Øeeipevce MegYeb ceOÙeb nerveÃe~ Ùes<eeb heg®<eeCeeb Øeeipevceesòeceb YeJeefle les veje 
Fn pevceefve he=efLeJÙeeb efJeMes<ecegKeeoeieÛÚefvle~ Ùes<eeb heg®<eeCeeb Jekeä$eeŠ ieew-
Je=<e-efmebn-ie®CeleguÙeekeâejeŠ YeJeefvle les<eeb Øeeipevce MegYeb YeJeefle~ hegve§e  
les efpeleefjheJeŠ, ceeveJesvõe§e jepeeveŠ YeJeefvle~ DeLe Ûe Ùes<eeb vejeCeeb 
cegKeeŠ keâefhe-ceefn<e-metkeâj-DepemeÂMeeŠ YeJeefvle les<eeb Øeeipevce ceOÙecebb 
YeJeefle~ les hetJe&pevceefve OeefvekeâeŠ, megefKeveŠ, MeeŒe%ee§e YeJeefvle~ Ùes<eeb 
vejeCeeb cegKehe=‰eefve ieo&Ye-G°^meÂMeeefve YeJeefvle les<eeb Øeeipevce nerveb 
YeJeefle~ les hetJe&pevceefve efveOe&veeŠ megKejefnlee§e YeJeefvle~ De”efJeÅeeÙeeb 
kesâJeueb cegKecesJeeueeskeäÙe hetJe&pevceveŠ heefjkeâuhevee meecegefõkeâMeeŒesCewJe 
ef›eâÙeles~ efkeâcesleod ve efJe%eeveefceefle~ ØeesÛÙeles- 

 meeOÙecevetkebâ Jekeä$eeod ieesJe=<eMeeot&ueefmebnie®CecegKeeŠ~ 
 DeØeeflenleØeleehee efpeleefjheJees ceeveJesvõe§e~~ 
 Jeevejceefn<eJejenepeleguÙeJeoveeŠ ßegleeLe&megKeYeepeŠ~ 
 ieo&YekeâjYeØeeflecewceg&KewŠ Mejerjw§e efveŠmJemegKeeŠ~~17 

12. #es$eced  Parts of body  

 #es$eb veece heoeled ØeYe=efle efMejŠ ÙeeJeled MejerjmÙe meJee&”eefve~ 
DeÙecesJe efJeYeeie De”efJeÅeeÙeeŠ meJeexlke=â°leceŠ Je=nledefJeYeeieŠ~ le$e JejensCe 
MejerjmÙe meJee&”eefve oMe #es$es<eg efJeYeòeâeefve~ ØelÙeskebâ #es$emÙeeOÙeÙeveb 
efJeMeob ®hesCe ef›eâÙeles~ MejerjmÙe meJeË MegYeeMegYeue#eCeb, DeefOekeâe”b, 
nervee”b, ›eCeŠ, efleuekeâceMekeâeoÙeŠ, De”mHegâjCeb, nmlejsKee, 
ØeMvekeâeefuekeâe”mheMee&mheMe&Š, ogŠmJehveŠ, efÚkeäkeâe, DeeÙegŠheefj#eCeb, 
efMejesjsKee, heeojsKee, ueueešefcelÙeeoÙeŠ meces<eece”eveeceJeefMe°-
mLeeve#es$eeCeeb Ûe efJeÛeejŠ #es$eKeC[s SJe ef›eâÙeles~ oMe#es$eeCeeb efJeYeepeveb 
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heoeoejYÙe efMejŠ ÙeeJeod JejenefceefnjeÛeeÙexCe ke=âleb meecegefõkeâMeeŒeÂ°Ÿee~ 
Sles<eg oMe#es$es<eg SJe meces<eeceOÙeenejes YeJeefle~ leÅeLee efJeYeeieŠ 

#es$eced 1 2 3 4 5 6 7 8 9 10 

De”eefve ÛejCeew, 
ieguHeâew 

pe‹s, 

peevegveer 

G¤, 

efue”ced 

keâefšŠ, 

veeefYeŠ 

Gojced ÜoÙeb,mleveew mkeâvOeew, 

pe$egCeer 

Dees‰ew, 

«eerJee 

meYeütves$es efMejŠ

 

 De$e keâefleÛeve De”ue#eCeeefve GÛÙeles meb#eshesCe~ Jemleglemleg Fob 
oMe#es$eb leg DelÙeefOekebâ efJemle=leceefmle~ ÙeLee kesâ<eeefÃeled heg®<eeCeeb ueueešs<eg 
keâe§eve jsKeeŠ YeJeefvle~ leemeecesJeesuuesKeŠ ef›eâÙeles ueueešue#eCeb ÛeesÛÙeles~ 
ÙeLee- 

 efleœeŠ jsKee MelepeerefJeveeb ueueešeÙeleeŠ efmLelee Ùeefo leeŠ~ 

 Ûeleme=efYejJeveerMeb veJeefle§eeÙegŠ meheÃeeyoe~~ 

 ueueešsveeOe&ÛevõsCe YeJeefvle he=efLeJeerÕejeŠ~ 

 efJeheguesve ueueešsve ceneOeveÙegleeŠ mce=leeŠ~~ 

 efJe<ecesveeOecee %esÙee heehee celÙee&Š efMejelelewŠ~ 

 efvecvesve leg ueueešsve ›etâjkeâce&jlee vejeŠ~~18 

 SJecØekeâejsCewJe heoeoejYÙe efMejŠ ÙeeJeled meJee&”eveeb 
MegYeeMegYeue#eCeeefve F°eefve°Heâueeefve Ûe Øeesòeâeefve meefvle ~efkeâvleg ieewjJeeo$e 
veesÛÙeles efpe%eeefmeles Je=nlmebefnlee õ°JÙee~ 

13. ÚeÙee Shadow 

 ÚeoÙeefle ue#eCeeveerefle ÚeÙee, hegve§e ÚeÙee veece MejerjkeâeefvleŠ 
Ùee MegYeeMegYeeefve Heâueeefve efveJesoÙeefle~ heÃeefJeOee ÚeÙee heeefLe&Jee-Jee®Ceer-
DeeivesÙeer-JeeÙeJeer-veeYemeer Ûesefle~ ØelÙeskebâ ÚeÙeeÙeeŠ ue#eCeb meHeâueb Øeesòebâ 
efJeÅeles~ hegve§e DeeYÙevleefjkeâer yee¢ee Ûesefle efÉefJeOee ÚeÙee ~Deevleefjkeâer 
ÚeÙee Mejerjevleie&lelespemecyeefvOeiegCeeved Øekeâšerkeâjesefle~ yee¢ee Ûe 
MejerjmLeyee¢eiegCeeved Øekeâšerkeâjesefle~ heÃeceneYetleeeflcekeâe ÚeÙee 
heÃeceneheg®<eeved ØekeâeMeÙeefle~ ÙeleŠ Øeesòeâced– 

  ÚeÙee MegYeeMegYeHeâueeefve efveJesoÙevleer  

  ue#Ùee ceveg<ÙeheMegheef#e<eg ue#eCe%ewŠ~ 

  lespees iegCeeved yeefnjefhe ØeefJekeâeMeÙevleer  

  oerheØeYee mHeâefškeâjlveIešefmLelesJe ~~19 

efve<keâ<e&Š 

 Sleeved meJee&ved efJe<eÙeyeenguÙeefmeæevleeved Jeer#ÙewJesob %eeÙeles Ùeled 
pÙeesefle<eMeeŒemÙe efJe%eeveceheefjefceleb efJeÅeles~ Ùes<eg meecegefõkeâMeeŒemÙe mLeeveb 
leg meJeexlke=â°cesJe~ Ùele DemÙe efJe%eevemÙe heefj%eeveb leg meeceevÙeheg®<ewjefhe 
keâlegË MekeäÙeles~ Solke=âles leg ve keâmÙeefÛeoefhe «eneCeeb 

ieeflemeeOeveeefokeâcehes#eles~ kesâJeueb De”efJeÅeeÙeeŠ %eeveceJeehÙe 
MegYeeMegYeue#eCeb Â°dJee DeeosMekeâlee&¤hesCe YeefJe<ÙeJeòeâe¤hesCe Ûe 
pevecevemmeg efJejepeles~ meecegefõkeâMeeŒemÙe %eelee leg mJekeâerÙeŠ HeâueeosMeŠ 
heef$ekeâeb efJevewJe ef›eâÙeles~ Ùeefo keâ§eve peve DeeielÙe 
mJeceveesefYeueef<elekeâeÙe&efmeæŸeLeË ØeMveb he=ÛÚefle leoe meecegõefJeled 
leppevÙee”mheMee&mheMee&efo¤hesCe JeeleeJejCeb ÛeeueeskeäÙe ceveesJew%eeefvekeâ¤hesCe 
lemÙe ØeMvemÙe mešerkebâ meceeOeeveb ooeefle ~hetJeexòeâmebmLeÙee meJex#eCeceskebâ 
ke=âleb Ùeled keâmÙe osMemÙe pÙeesefle<eefJeÅee efkeâÙelmeeHeâuÙeceefmle ~ØeMvemÙe 
meceeOeeveb leg DeOeesefueefKeleleeefuekeâe¤hesCe meJex#eCewŠ Jew%eeefvekeâhejer#eCew§e 
Øeehleced~ les<eg YeejleerÙeJewefokeâpÙeesefle<emÙe mLeeveb meJeexlke=â°b meJeexheefj Ûe 
efJeÅeles~ YeejleerÙepÙeesefle<emÙe HeâueeosMeŠ meJe&efJe%eeveb Ûe efJeÕemÙe 
MeleØeefleMeles<eg ef$ebMeleØeefleMeleb efJeÅeles~ DevÙelmeJeË leleesÓuheefceefle~ 
ÙeLeesÛÙeles–  

 Astrology is quite unique as a science and 
knowledge system as it perceives a certain extent of 
the subtle world that cannot be perceived by the five 
senses mind and intellect. For example, Astrology can 
tell if one is being affected by ancestors, based on the 
position of celestial bodies. There are various 
traditions used in Astrology.  Each of them has varying 
methodology. The following table is a comparative 
chart of the accuracy able to be achieved by the more 
significant traditions obtained through astrological 
research. Accuracy is based on the same ability of the 
astrologer who is able to achieve a 30% accuracy in 
Vedic Astrology.20 

 
mevoYee&Š 

1. meecegefõkeâMeeŒe ØekeâeMekeâ Kescejepe ke=â<Ceoeme JeejeCemeer he=‰b 4 

2. www.spiritualsienceresearchfoundation.org  
3. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 1MueeskeâŠ 

4. Jeerjefce$eesoÙes ue#eCeØekeâeMes Œeerue#eCeØekeâjCes  

5. Jeerjefce$eesoÙes ue#eCeØekeâeMemÙeejcYekeâLeves 

6. www.spiritualsienceresearchfoundation.org 

7. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 105 MueeskeâŠ 

8. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 106MueeskeâŠ 



 De”efJeÅee ‘‘Skebâ ØeeÛeerveb efJe%eeveced’’ 257 

9. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 115MueeskeâŠ 

10. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 87MueeskeâŠ 

11. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 96 MueeskeâŠ 

12. meecegõefleuekeâheg®<eØekeâjCes JeCe&ue#eCes 

13. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 101MueeskeâŠ 

14. Je=nlmebefnleeÙeeb heg®<eue#eCeeOÙeeÙes 95 MueeskeâŠ 
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hetJe& je°^heefle [e@. S.heer.pes. Deyogue keâueece 
 

cegPes YeejleerÙe Ùetjesueespeer meesmeeFšer kesâ 47JeW Jeeef<e&keâ meccesueve ceW Yeeie 
uesves ceW yengle ØemeVelee nw~ Ùen meesmeeFšer efJeefYeVe mLetue SJeb Ghe-
efJeMes<e%eleeDeeW efpemeceW Je=keäkeâ ØelÙeejesheCe Yeer meefcceefuele nQ, keâe 
ØeefleefveefOelJe keâjleer nw~ cesje Gve meYeer efJeMes<e%eeW keâes DeefYeJeeove nw pees 
efkeâ Fme Jeeef<e&keâ yew"keâ ceW Yeeie ues jns nQ~ pewmee efkeâ Deehe meYeer peeveles 
nQ efkeâ Ùetjesueespeer MeuÙe keâewMeue ceW met#celee leLee o#elee keâe ØeefleefveefOelJe 
keâjleer nw~ Deepe ÙeneB Skeâef$ele mecetn MeuÙe efÛeefkeâlmee ceW meJeexlke=â° 
efoceeie leLee keâewMeue keâe ØeefleefveefOelJe keâjlee nw~ 

 keâue jeef$e keâes ceQ Deheves efce$e [e@. megneme osmeeF& pees efkeâ 
kesâvškeâer, mebÙegòeâ jepÙe Decejerkeâe ceW Ùetjesueespeer kesâ hesMes ceW keâeÙe&jle nQ, 
mes yeele keâj jne Lee~ ceQves Gvemes hetÚe Lee efkeâ ceQ Yeejle kesâ Ùetjesueespeer 
efJeMes<e%eeW keâes Deepe keäÙee mebosMe otB? [e@. osmeeF& ves cegPes vÙetvelece #eefle 
Jeeueer Øeef›eâÙeeÙeW efpeveceW Øeeflej#ee efÛeefkeâlmee keâe ØeÙeesie efkeâÙee peelee nw 
Deewj Je=efæ iegCeebkeâ meboceve kesâ ØeÙeesie ves Ùetjesueespeer jesieeW kesâ GheÛeej ceW 
veF& ›eâebefle uee oer nw, kesâ yeejs ceW yeleeÙee nw, heespeerš^e@ve Glmepe&ve 
šescees«eeHeâer (heer.F&.šer.) mkewâve Deewj Deyego& (šŸetcej) keâes henÛeeves Jeeueer 
lekeâveerkeWâ Ùetjesueespeer efJeMes<e%eeW keâes henues Deheves cejerpeeW nsleg GheueyOe 
veneR LeeR~ 

 neue ner ceW ceQ meesuenJeeR meoer kesâ øeâebmeermeer MeuÙe efÛeefkeâlmekeâ 
ScyeÇesFpe heejs Éeje efueKeer ieF& hegmlekeâ ‘Deeve ceesvemšme& SC[ ceeJexue’ 
heÌ{ jne Lee~ GvneWves efueKee nw efkeâ MeuÙe keâce& keâjves keâe DeLe& nw– 
‘Gmekeâes efvekeâeuevee pees efkeâ Deefleefjòeâ (DeJeebÚveerÙe) nw, Gmekeâes hegve: 
mLeeefhele keâjvee pees efJemLeeefhele nQ, Gmekeâes peesÌ[vee pees efkeâ Deeheme ceW 
yeBš ieÙee nw Deewj Øeke=âefle Éeje Øeoòe efJeke=âefòeÙeeW keâes "erkeâ keâjvee nw~’ 
efkeâlevee Gòece keâeÙe& nw efpemeceW ceevekeâ Glke=â°lee kesâ meJeexÛÛelece mlej keâer 
DeeJeMÙekeâlee nw~ ceQ YeejleerÙe Ùetjesueespeer meesmeeFšer kesâ meYeer meomÙeeW keâes 
yeOeeF& oslee ntB pees efkeâ efÛeefkeâlmee kesâ #es$e ceW meJeexòece nw leLee meJeexòece 
o#elee keâe ØeefleefveefOelJe keâjles nQ~ 

 efÛeefkeâlmee keâes mener ner hesMee keâne ieÙee nw~ Ùen peerJeve heÙe&vle 
meerKeves Jeeueer Øeef›eâÙee nw~ nerhees›esâšme ves keâne Lee pees yengle Øeefmeæ nw 
‘Ùen peevevee DeeJeMÙekeâ nw efkeâ efkeâme Øekeâej kesâ JÙeefòeâ keâes jesie nw, 
yepeeÙe Fmekesâ efkeâ efkeâme JÙeefòeâ ceW keäÙee jesie nw’ efÛeefkeâlmekeâerÙe hesMesJejeW 
keâe efÛeefkeâlmekeâerÙe DevegYeJe Ùen yengle no lekeâ efmeæ keâjlee nw efkeâ 
efveoeve ceW, hetJe& ue#eCe SJeb GheÛeej ceW JÙeefòeâ keâes peerJeve-Mewueer SJeb 
DeevegJeebefMekeâer Yeer jesie keâer peevekeâejer kesâ meceeve efpeccesJeej nw~ 

 

 

 YeejleerÙe Ùetjesueespeer meesmeeFšer pewmeer hesMesJej mebmLeeDeeW keâer Ùen 
efpeccesJeejer nw efkeâ mJeemLÙe Deewj meecegoeefÙekeâ mesJeeDeeW keâes menÙeesieer, 
veJeeÛeej SJeb oerIe&keâeueerve cee@[ueeW keâe efJekeâeme keâjW pees efkeâ mesJee Øeoeve 
keâjves Jeeueer mebmLeeDeeW Deewj JÙeefòeâÙeeW, heefjJeejeW SJeb mecegoeÙe kesâ ceOÙe 
osKejsKe nsleg Skeâ {eBÛee (øesâce Jeke&â) Øeoeve keâjW~ ceQ efJeÛeej keâj jne 
Lee efkeâ Deepe ceQ efJeefMe° efÛeefkeâlmee efJeMes<e%eeW keâes keäÙee mebosMe otB? 

 peye ceQ Ùetjesueespeer kesâ efJeMes<e%eeW Deewj efJeefMe° mecetn kesâ meeLe ntB 
lees Skeâ uesKe mes kegâÚ Gæ=le keâjvee ÛeentBiee efpemes [e@. šer.F&. 
G[Jeeef[Ùee ves efueKee nw efpemes ceQ meYeer efÛeefkeâlmee efJe%eeve kesâ meccesueveeW 
ceW Gæ=le keâjvee Ûeentbiee~ Skeâ pees efkeâ nw Skeâ efJeÕe Skeâ ceveg<Ùe Deewj 
Skeâ MeuÙe keâce&~ uesKe ceW efueKee nw– ‘iejerye mes iejerye JÙeefòeâ keâes Yeer 
efkeâmeer DevÙe JÙeefòeâ keâer lejn MeuÙe keâce& kesâ yeeo keâce Jesovee, keâce 
oJeeF&ÙeeW, keâce efJeke=âefle, Demheleeue ceW keâce efove jnves SJeb Deheves ie=n, 
heefjJeej SJeb keâeÙe& hej MeerIeÇ ueewšves keâe DeefOekeâej nw~ Ssmeer MeuÙeef›eâÙee 
pees keâce DebieeW keâes #eefle hengBÛeeÙes SJeb KeÛeeaueer ØeewÅeesefiekeâer efpemekesâ yeejs 
ceW keâne peelee nw, veF& ØeewÅeesefiekeâer keâer ØeMebmee DeLeJee ßeæebpeefue osves 
nsleg veneR nw Jejved pees keâF& Øekeâej kesâ ueeYe nceejs jesefieÙeeW SJeb ueesieebs keâes 
veF& ØeewÅeesefiekeâer hengBÛeeleer nw~ Ùen efJeÛeej meYeer MeuÙe efÛeefkeâlmekeâeW keâes 
OÙeeve ceW jKevee ÛeeefnS pees efkeâ MeuÙe keâce& keâj jns nQ~’ 

 efheÚues kegâÚ Je<eeX ceW Jele&ceeve efÛeefkeâlmee kesâ henuegDeeW Deewj 
mJeemLÙe kesâ mebyebOe ceW peveceeveme keâer mecePe ceW efmLej Deewj cenlJehetCe& 
heefjJele&ve ngS nQ~ ueesie vewoeefvekeâ hejer#eCeeW Deewj pees oJeeÙeW GvnW oer 
peeleer nw Gvekesâ Øeefleketâue ØeYeeJeeW keâes mebosn keâer Âef° mes osKeves ueies nQ~ 
efÛeefkeâlmee jesefieÙeeW kesâ Fueepe kesâ efueÙes nw Deewj Ùen efÛeefkeâlmee keâer mebhetCe& 
efÛeefkeâlmee JÙeJemeeÙe Yes<epeeW mes efyevee #eefle hengBÛeeÙes heæefleÙeeW SJeb MeuÙe 
keâce& mes DeevegJeebefMekeâer jesieer keâer megj#ee Deewj efmLej heefjCeeceeW keâer Deesj 
Ietceleer nw~ meYeer pees efkeâ veÙee nw DeÛÚe veneR nw~ ØelÙeskeâ veF& Deew<eefOe 
efpemekeâer Keespe keâer ieF& nw SJeb veF& ØeewÅeesefiekeâer efpemekeâe DeeefJe<keâej 
efkeâÙee ieÙee nw, keâer yegjeF&ÙeeB leLee DeÛÚeFÙeeB oesveeW nesleer nw~ Dele: 
Deepe ceQves ‘veJeeÛeej, DevegmebOeeve leLee efÛeefkeâlmekeâerÙe hesMes keâe 
meceeJesMe’ hej yeesueves nsleg meesÛee nw~ 

efJeMes<e%eleeDeeW keâe DeveesKee mebiece 

 vesøeâesueespeer Deewj Ùetjesueespeer hejbheje kesâ leewj hej Deeheme ceW 
menÙeesie keâjves Jeeues pewmes efkeâ ùoÙe jesie Deewj ùoÙe jesie MeuÙe 
efÛeefkeâlmee pewmes #es$e nQ~ vesøeâesueespeer kesâ efJeMes<e%e Deelebefjkeâ efÛeefkeâlmee kesâ  

 

 
*Yeejle kesâ hetJe& je°^heefle Yeejle jlve [e@. S.heer.pes. Deyogue keâueece Éeje 30 peveJejer 2014 keâes 47JeW Ùetjesueespeer meesmeeFšer Dee@Heâ Fbef[Ùee kesâ Jeeef<e&keâ DeefOeJesMeve pees efkeâ 
DeMeeskeâ nesšue, efouueer ceW ngDee Lee keâe GodIeešve Yee<eCe keâe efnvoer DevegJeeo~ DevegJeeokeâ – ßeer IeveMÙeece efleJeejer, Jew%eeefvekeâ SHeâ, Dehej efveosMekeâ, jepeYee<ee efveosMeeueÙe, 
[erDeej[erDees YeJeve, jepeepeer ceeie&, veF& efouueer-110011 
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henuegDeeW pewmes efkeâ iegoe& keâe keâeÙe& keâjvee Deewj jesie, Fueskeäš^esue ceW 
meblegueve keâe efyeieÌ[vee, GÛÛe jòeâ Ûeehe, iegox ceW heLejer Deewj iegox keâe 
keâeÙe& ve keâjvee mes mebyebOe jKeles nQ~ Ùetjesueespeer kesâ efJeMes<e%e MeuÙe keâce& 
kesâ efJeMes<e%e nesles nQ pees efkeâ iegox Deewj Ùetjervejer š^wkeâ kesâ mebjÛevee kesâ 
efJekeâejeW keâes MeuÙe keâce& Éeje "erkeâ keâjles nQ~ Dele: Ùetjesueespeer kesâ 
efJeMes<e%eeW keâe mebyebOe keâce #eefle hengBÛeeves Jeeueer lekeâveerkeWâ pees efkeâ Gmeer 
meceÙe ceW Deuš^emeeGC[ efveoxefMele, lebleg-ØekeâeMe Sb[esmkeâeshe GhekeâjCe 
Deewj efJeefYeVe uespejeW keâe keâF& efyevee #eefle hengBÛeeves Jeeueer Deewj keQâmej mes 
«eefmele efmLeefleÙeeW kesâ Fueepe ceW ØeÙeesie keâjles nQ~ Fmekesâ Deefleefjòeâ GvneWves 
otjyeerve kesâ MeuÙe keâce& efpemeceW jesyeesš keâe ØeÙeesie neslee nw ceW cenejLe 
neefmeue keâer nesleer nw~ 

 Ùetjesueespeer kesâ efJeMes<e%e Dekeämej keQâmej jesie efJeMes<e%eeW, Œeer jesie 
efJeMes<e%eeW, pe"je$e efJeMes<e%eeW SJeb Deble:œeeJeer jesieeW kesâ efJeMes<e%eeW kesâ 
meeLe efceue keâjkesâ keâeÙe& keâjles nQ~ Ùetjesueespeer efÛeefkeâlmekeâerÙe SJeb MeuÙe 
ef›eâÙee efJeMes<e%eleeDeeW keâes yespeesÌ[ mebiece nw~ pewmes efkeâ heLejer keâe henues 
ØeYeeleer lejbie efueÙeesefš^hmeer Éeje GheÛeej efkeâÙee peelee nw hejvleg yeeo ceW 
Keeves Jeeueer oJeeF&ÙeeW pewmes efkeâ LeeFpeeF[ (cet$e keâes efvekeâeueves Jeeueer 
oJee) Éeje nesves mes jeskeâe pee mekeâlee nw~ iegox DeLeJee cet$e ceeie& keâer 
heLeefjÙeeW keâes lJeÛee ØeJesMeer pewmes efkeâ lekeâveerkeWâ Deble:cet$e ceeie& he§eieeflekeâ 
cet$e ceeieeaÙe otjyeerve keâer lekeâveerkeâ Éeje GheÛeej efkeâÙee pee mekeâlee nw~ 

 Jele&ceeve ceW Ùetjesueespeer meyemes DeefOekeâ efJekeâeme keâjves Jeeueer MeuÙe 
keâce& keâer meghejefJeMes%elee nw~ Fme #es$e kesâ õgleieefle mes Deeies yeÌ{ves keâe 
keâejCe efJeMes<ekeâj efheÚues oMekeâ ceW oesveeW keâejCeeW keâer Jepen mes pewmes 
efkeâ Jew%eeefvekeâ KeespeW Deewj efveoeve leLee GheÛeej nsleg meHeâueleehetJe&keâ 
DeefYeÙeebef$ekeâer Deewj ØeewÅeesefiekeâer keâe efceueeve nw~ meyemes keâce #eefle hengBÛeves 
Jeeues Éeje meHeâueleehetJe&keâ efvekeâeuee peelee nw Deewj Gvekeâe hegve: efvecee&Ce 
keâe keâeÙe& henues keâYeer veneR ngDee Lee Deewj yengle ner cenlJehetCe& nw~ 
Ùetjesueespeer keâer ØelÙeskeâ Ghe-efJeMes<e%elee ceW ve kesâJeue õgle efJekeâeme nes jne 
nw~ Jejved Ssmes efJekeâeme meleled efJekeâefmele nes jns nQ~ 

 Yes<epe kesâ hejer#eCe kesâ ceeceues mes efYeVe, Ùetjesueespeer kesâ JÙeJemeeÙe 
ceW veF& ØeewÅeesefiekeâer keâes efkeâmeer veweflekeâ meefceefle DeLeJee mebmLeeve meceer#ee 
yees[& Éeje Devegceesove keâer DeeJeMÙekeâlee nw~ YeejleerÙe efÛeefkeâlmee 
DevegmebOeeve heefj<eo ves pewJemJeemLÙe DevegmebOeeve pees efkeâ ceveg<ÙeeW kesâ Yeeie 
uesves hej efkeâÙes peeles nQ nsleg ceeie&oMeea peejer keâer Leer, hejvleg Fme 
ceeie&oMeea ØeewÅeesefiekeâer, ceeveJeeefOekeâej Deewj jesieer kesâ efJekeâuheeW kesâ ceeceues 
mes mebyebefOele keâesF& GuuesKe veneR nw~ YeejleerÙe Ùetjesueespeer meesmeeFšer Deheves 
meomÙeeW keâes Fme yeejs ceW ceeie&oMeea peejer keâjves nsleg efJeÛeej keâj mekeâleer 
nQ~ efce$eeW cegPes efÛeefkeâlmee mes mebyebefOele leerve cegKÙe efJekeâeme #es$eeW hej 
Deehekeâe OÙeeve Deekeâef<e&le keâjvee nw~ Ùes mebkeâuheveeÙeW heæefleyeæ pewJe 
efJe%eeve pees efkeâ efYeVe lejerkesâ mes mJemLe jnvee, yeerceejer Deewj jesie keâes 
osKeleer nw~ hees<eCe-DeevegJebefMekeâer Sefkeämeme pees efkeâ yeÛeeJe hej peesj 
[eueleer nw Deewj vewvees efÛeefkeâlmee pees efkeâ ceeveJe Mejerj kesâ Devlepee&le 
ØeeflejesOekeâ #ecelee hej DeeOeeefjle nw~ 

1.  heæefleyeæ peerJe efJe%eeve ceW efJekeâeme 

 neue ner ceW ngS FbHeäuegSbpee keâer ceneceejer ceW Ùen heeÙee ieÙee nw 
efkeâ GefÛele heefjefmLeefleÙeeW ceW Skeâ veÙee meb›eâceCe pees efkeâ efJeÕe ceW keâneR 
Yeer heeÙee peelee nw, kegâÚ efoveeW DeLeJee mehleeneW ceW keâF& ceneÉerheeW keâer 
Ùee$ee keâjkesâ Hewâue mekeâlee nw~ keâF& Ssmes meb›eâceCe pees efkeâ jesiepevekeâ 
(hewLeespesve) pees efkeâ heÙee&JejCe ceW henues ner mes GheefmLele nQ, ceW veF& 
hees<ekeâ pevemebKÙee keâes Ûegveves keâe ueeYe G"eles ngS meb›eâefcele keâjkesâ Ùee 
Skeâ DeLeJee iegceveeceer keâe ueeYe G"eles ngS hewoe nesles nQ~ 

 GÛÛe-cee$ee ceW MeerIeÇ mebÛeueve kesâJeue heÙe&šve keâes ner Fbefiele veneR 
keâjlee nw Jejved Jele&ceeve meesmeeFšer ceW DevÙe GÅeesieeW keâes Yeer oMee&lee nw~ 
mebef›eâÙeeÙeW efpeveceW KeeÅeeVe keâe Glheeove neslee nw efpeveceW pewefJekeâ cetue kesâ 
GlheeoeW keâe ØeÙeesie DeLeJee heefj<keâjCe neslee nw, ÙeÅeefhe DeeOegefvekeâ 
Glheeove efJeefOeÙeeB yeÌ{er ngF& o#elee leLee ueeiele ceW keâceer Øeoeve keâjleer nw 
leLeeefhe Dekeâmceeled mebot<eCe keâer mebYeeJeveeDeeW keâes yeÌ{leer nw SJeb Fme 
Øekeâej kesâ mebot<eCe kesâ ØeYeeJeeW keâes yeÌ{eleer nw~ Fme mecemÙee ceW 
JewMJeerkeâjCe kesâ keâejCe Deewj DeefOekeâ yeÌ{esòejer nesleer nw, efpememes efkeâ 
otjmLe efmLele SpesvšeW keâes ØeJesMe keâjves keâe DeJemej efceuelee nw~ Skeâ 
jesiepevekeâ pees efkeâ efkeâmeer keâÛÛes ceeue ceW jnlee nw keâes Debeflece Glheeo kesâ 
yeÌ[s yewÛe ceW ØeJesMe keâjves keâe DeJemej efceue mekeâlee nw, pewmee efkeâ 
nwceJeie&j cee@me keâes F&.keâesueer mš^spe kesâ Éeje mebotef<ele nesves keâe DeJemej 
efceuee Lee efpememes efkeâ nerceesueÙeefškeâ Ùetjsefcekeâ kesâ ue#eCe Øeehle ngS Les~ 
peerJeefJe%eeefveÙeeW ves Deekeâueve efkeâÙee nw efkeâ peerJeeW keâer 50 mes 1000 
ueeKe keâer mheerefmeÙeeW pees he=LJeer jnleer nw mebjÛevee, pewJejmeeÙeve SJeb peerve 
kesâ ›eâceeW kesâ DeekeâÌ[eW mes mhe° nw efkeâ he=LJeer hej mecemle peerJe Deeheme ceW 
peerve kesâ Éeje mebyebefOele nw~ keâesefMekeâe ceW peerve kesâ Glheeo efpeme mlej 
lekeâ Deeles nQ Deewj Deheveer keâeÙe&#ecelee keâes oMee&les nQ efkeâ efveÙeceve DevÙe 
peerveeW kesâ ceOÙe DevÙees›eâÙe ef›eâÙee Éeje neslee nw~ Ùen Deeheme ceW 
DeblejmebyebOe Fbefiele keâjleer nw efkeâ peerve efveÙeefcele vesšJekeâeX keâer henÛeeve 
peerve kesâ oes<eeW kesâ JÙeòeâ™heer ØeYeeJeeW SJeb Gvemes mebyebefOele efJeke=âefleÙeeW keâes 
mecePeves nsleg cenlJehetCe& nQ~ 

GÛÛe-mebJesMeØeJeen ØeewÅeesefiekeâer 

 GÛÛe-mebJesMeØeJeen ØeewÅeesefiekeâerÙeeW pewmes efkeâ peerveesce-kesâ mlej hej 
Deveg›eâce Deewj met#ce JÙeJeefmLele ØeÙeesieeW ves Øeefleefueefhemlej hej nceejer 
DeeCeefJekeâ JÙeJenej keâes mecePeves ceW yeÌ{esòejer ngF& nw~ ÙeÅeefhe Ùes Je=no 
mlej hej DeeBkeâÌ[s Deej.Sve.S. GheefmLeefle SJeb meehesef#ekeâ ØeÛegjlee kesâ 
efJe<eÙe ceW cenlJehetCe& metÛevee Øeoeve keâjles nQ~ peerve ceW DeeCeefJekeâ 
Øeef›eâÙeeDeeW SJeb efveÙeceve mes mebyebOeeW keâes efJeefYeVe JÙeòeâ™heer heefjefmLeefleÙeeW 
keâes mecÙekeâ mlej hej mecePeves keâer Ûegveewleer Øeoeve keâjles nQ~ 

 keâF& jesieeW pewmes efkeâ ùoÙe jesie lebef$ekeâe Üeme jesie, DeeBleeW SJeb 
peesÌ[eW keâer yeerceeefjÙeeW nsleg keâesefMekeâerÙe MeesOe efpeccesJeej nw~ ØelÙeskeâ MeesOe 
keâer Skeâ Keeme peerve kesâ mlej hej henÛeeve nesleer nw~ 
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hees<eCe-DeevegJebefMekeâer Oegjer (Sefkeämeme) 

 efheÚues mehleen ceW ceQves Denceoeyeeo ceW 39JeeR Jeeef<e&keâ ceeveJe 
DeevegJebefMekeâer keâer YeejleerÙe meesmeeFšer SJeb ceeveJe DeevegJebefMekeâer hej 
Debleje&°^erÙe meccesueve keâe GodIeešve efkeâÙee Lee~ 300 mes DeefOekeâ 
DeevegJeebefMekeâer efJeMes<e%eeW ves efJeefYeVe efJe<eÙeeW kesâ Deefleefjòeâ hees<eCe 
pewveesefcekeâer pees efkeâ Skeâ GYejleer ngF&, pees MeeKee nw ceeveJe pesveesce, 
hees<eCe Deewj mJeemLÙe kesâ mebyebOe hej DeOÙeÙeve keâjleer nQ~ 

 keâF& jesieeW pewmes efkeâ ùoÙe jesie, lebef$ekeâe leb$e Üeme jesie, DeeBleeW 
SJeb peesÌ[eW keâer yeerceeefjÙeeW nsleg keâeefMekeâerÙe MeesLe efpeccesJeej nw~ ØelÙeskeâ 
MeesLe keâer Skeâ Keeme peerve kesâ mlej hej henÛeeve nesleer nw~ peerve 
DeefYeJÙeefòeâ heWšveeX ceW heefjJele&ve pees efkeâ MeesOe keâer heefjefmLeefleÙeeW nsleg 
efveneleeLe& nQ ves oerIe&keâeueerve MeesOe keâer efÛeefkeâlmee ceW veÙes DeeÙeece Keesues 
nQ~ cet$eeMeÙe MeesLe DeLeJee yuew[j ceW MeesLe keâer le™Ce SJeb ceOÙece DeeÙeg 
Jeie& keâer ceefnueeDeeW ceW neslee nw keâe henues ner keâejCe mhe° Lee~ 

 YeejleerÙe pevemebKÙee ceW kegâhees<eCe Skeâ cegKÙe mecemÙee nw~ 
meesmeeFšer kesâ mece=æ JeieeX ceW 30 mes 50 ØeefleMele Ssmes jesieer nQ efpevnW 
Fuewkeäš^eueeFš yeerceeefjÙeeW kesâ keâejCe Demheleeue ceW Yeleea keâer DeeJeMÙekeâlee 
heÌ[leer nw~ kegâhees<eCe kesâ efÛeefkeâlmekeâerÙe ue#eCe Yeeweflekeâ hejer#eCe kesâ 
oewjeve efoKeeF& osles nQ~ hejvleg iegox keâer keâeÙe&ØeCeeueer ceW heefjJele&ve 
Meg™Deeleer hejer#eCe kesâ oewjeve efoKeeF& veneR heÌ[les nQ~ Øeesšerve-kewâueesjer 
kegâhees<eCe kesâ efÛeefkeâlmekeâerÙe SJeb ØeÙeesieelcekeâ cee@[ueeW ceW iegox keâer nescees-
ieeflekeâer, iegox keâes meebõ keâjves keâer #ecelee SJeb iegox mes Decue kesâ 
efve<keâemeve ceW cenlJehetCe& heefjJele&veeW keâer hegef° keâer nw~ yeÛÛeeW SJeb DeOesÌ[ 
ceW pees efkeâ kegâhees<eCe mes «emle nQ, ceW Je=keäkeâ Úveveer oj, Je=keäkeâ hueepcee 
yeneJe nw Deewj cet$e keâes meebõ keâjves keâer leLee Decue kesâ efve<keâemeve ceW 
keâceer heeF& ieF& nw~ kegâhees<eCe kesâ keâejCe Je=keäkeâ keâer keâeÙe& ØeCeeueer ceW 
heefjJele&ve keâes Deye "erkeâ mes mecePee pee Ûegkeâe nw~ 

 DeYeer neue lekeâ Gve cejerpeeW hej peesj efoÙee peelee Lee efpevnW efkeâ 
[eÙeueÙeefmeme DeLeJee ØelÙeejesheCe keâer DeeJeMÙekeâlee nw~ pees 
efÛeefkeâlmekeâerÙe efJeMes<e%e ÙeneB GheefmLele nQ GvnW ceQ meueen otbiee efkeâ Jes 
keâce iebYeerjlee Jeeueer oerIe&keâeueerve iegoe& yeerceejer hej Deewj DeefOekeâ OÙeeve 
oW Deewj Ssmes lejerkeâeW keâer henÛeeve keâjW efpememes efkeâ Gve cejerpeeW keâer 
cee@veeršefjbie ØeeLeefcekeâ efÛeefkeâlmee kesâvõ ceW nes mekesâ~ Fmemes Gve cejerpeeW 
keâer henÛeeve efceuesiee efpevekeâer yeerceejer yeeo ceW iebYeerj nes peeleer nw~ Ùen 
cenlJehetCe& nw ÛetBefkeâ efpelevee peuoer nmle#eshe nesiee, Glevee DeefOekeâ 
Gmekeâe ØeYeeJe nesiee~ 

3.  vewvees efÛeefkeâlmee 

 vewvees efÛeefkeâlmee Skeâ veF& Deueie Jew%eeefvekeâ efJeMes%elee nw pees efkeâ 

vewvees mkesâue kesâ heoeLeeX keâe efJeefYeVe pewJe efÛeefkeâlmee DevegØeÙeesieeW nsleg 
DevegmebOeeve keâjleer nw~ ceQves Yeejle ceW Deewj efJeosMeeW ceW keâF& mebmLeeveeW ceW 
ieÙee ntB, efpevnW efkeâ vewvees efÛeefkeâlmee DevegmebOeeve leLee efJekeâeme ceW 
efJeMes%elee Øeehle nw Deewj Gmeves efJemleej ceW efJeÛeej-efJeceMe& Yeer efkeâÙee nw~ 
mLeeveevlejerÙe vewvees efÛeefkeâlmee ceW lespeer mes ØeÙeesieelcekeâ heMegDeeW kesâ 
cetuÙeebkeâve mes efÛeefkeâlmekeâerÙe efJeefOeÙeeB ceW lespeer mes efJekeâeme ngDee nw~ 
YeefJe<Ùe ceW, Ùen DeeMee keâer peeleer nw efkeâ vewvees šwkeäveesuee@peer, Ùetjesueespeer 
efJeMes<e%eeW keâes Skeâ veF& meesÛe Øeoeve keâjsieer efpememes efkeâ Jes jesie kesâ nesves 
keâer Øeef›eâÙee, MeerIeÇ efveoeve nsleg efJeefOeÙeeB/GhekeâjCe Deewj GheÛeej nsleg 
ØeYeeJeer lejerkesâ Øeoeve keâjsieer~ ceQ Deehe ueesieeW kesâ ceOÙe vewveeW efÛeefkeâlmee 
kesâ Ùetjesueespeer ceW GYejles ngS DevegØeÙeesieeW keâer ÛeÛee& keâ™Biee~ 

(keâ)  keâercees-Lesje-hÙetefškeâ oJeeF&ÙeeB efpeveceW vewvees kewâefjÙej Yeer jKee neslee 
nw~ yuew[j keQâmej kesâ GheÛeej nsleg GheYeesie kesâJeue oJee mes Deewj 
o#e leLee efJeMesef<ekeâ lejerkesâ Øeoeve keâjles nQ~ 

(Ke)  Deheveer GÛÛe ieefleMeeruelee kesâ keâejCe Øeesmšsš keQâmej meowJe 
DevegmebOeevekeâlee&DeeW nsleg keâewlegnue keâe efJe<eÙe yevee jnlee nw~ Ssmes 
keâF& GoenjCe nQ peneB kewâcees LesjehÙetefškeâ oJeeF&ÙeeW ceW vewvees 
kewâefjDej Yeer jKes peeles nQ~ Øeesmšsš kewâvmej kesâ GheÛeej ceW ØeÙeesie 
efkeâÙee peelee nw~ 

(ie) Øeesmšsš keQâmej nsleg vewvees kewâefjÙej Éeje leeheerÙe efÛeefkeâlmee Ssmeer 
mebYeeJeveeÙeW Øeoeve keâjleer nQ~ efJeMes<ekeâj peneB hej kewâceesLesjsheer 
keâejiej veneR nw~ 

(Ie)  keâF& mebmLeeveeW keâe ÛejCe – Øeesšerve Tpee& iueeFmesefškeâ Øeesšerve 
keâe ÛejCe hejer#eCe ceW cet$eerÙe ceeie& kesâ mLeeveerÙe keâeHeâer yebo ngS 
keQâmej ceW efÛeefkeâlmekeâerÙe Devegef›eâÙee oj Devegketâue efJe<eeòeâlee 
ØeesHeâeF&ue Øeoeve keâer nw~ 

Kelejs kesâ keâejCeeW keâer henÛeeve 

 DeeOegefvekeâ efÛeefkeâlmee ves Fueepe ceW keâF& Ûecelkeâej Øeoeve efkeâÙes 
nQ~ FkeäkeâermeJeeR meoer ceW nceW keâF& efJekeâefmele jesie hej efJepeÙe Øeehle keâjves 
Jeeueer efJeefOeÙeeB pewmes efkeâ keâeÙe&ØeCeeueer pesceesefcekeäme, Øeesšerveefcekeäme Deewj 
mšsce keâesefMekeâeÙeW Øeehle nw~ efÛeefkeâlmekeâerÙe Deewj Deew<eOeerÙe DevegmebOeeveeW ves 
keân& npeejeW oJeeFÙeeB efJekeâefmele keâer nQ efpevemes efkeâ nce henues keâer Dehes#ee 
jesie keâe yesnlej Fueepe keâj mekeâles nQ Deewj jeskeâ mekeâles nQ~ keâF& yeÌ[s 
jesieeW kesâ efueÙes Kelejs kesâ keâejCeeW keâer henÛeeve keâj ueer ieF& nw~ GoenjCe 
kesâ efueÙes, nce peeveles nQ efkeâ DeefOekeâ keâesuesmš^esue Deewj oerIe&keâeueerve 
MeesOe oes cegKÙe Ssmes keâejCe nQ pees efkeâ ùoÙe jesieeW kesâ efueÙes efpeccesJeej 
nQ~ nce Ùen Yeer peeveles nQ efkeâ šeFhe-~~ ceOegcesn kesâ efueÙes ceesšehee Skeâ 
cegKÙe keâejCe nQ~ efmeiejsš heervee Deewj JeeÙeg Øeot<eCe meeBme kesâ jesieeW SJeb 
HesâHeâÌ[eW kesâ keQâmej nsleg cegKÙe heÙee&JejCeerÙe keâejCe nw~ Ùen ogYee&iÙe nw efkeâ 
keâF& Ùetjesueespeer kesâ jesieeW nsleg efJeMesef<ekeâ Kelejs kesâ keâejCeeW keâer henÛeeve 
keâer peeleer nw~ 



 veJeeÛeej, DevegmebOeeve leLee efÛeefkeâlmekeâerÙe hesMes keâe meceeJesMe 261 

 

 Ùetjesueespeer kesâ jesieeW ceW efJekeâemeMeerue Deewj keâeÙe&ØeCeeueer keâer 
keâefceÙeeB, HeâeFyeÇesefceme, DemeeOeejCe keâesefMekeâeDeeW keâe yeÌ{vee leLee keQâmej 
meefcceefuele nw~ FveceW mes ØelÙeskeâ Øekeâej kesâ jesieeW nsleg efJeMes<e DeevegJebefMekeâ 
leLee heÙee&JejCeerÙe keâejCe nes mekeâles nQ~ ceQ ØemleeefJele keâjlee ntB efkeâ 
Ùetjesueespeer meesmeeFšer Dee@Heâ Fbef[Ùee keâer Jeeef<e&keâ yew"keâ Ssmes GYejles 
Ùetjesueespeer kesâ Kelejs kesâ keâejCeeW hej neue kesâ DevegmebOeeve kesâ veleerpeeW SJeb 
nce Deeies keäÙee keâoce G"eÙeW hej efJeÛeej-efJeceMe& keâjW~ Kelejs kesâ keâejCeeW 
keâes mecePevee DeeJeMÙekeâ nw~ ÛetBefkeâ Ùen meceÙe mes hetJe& jesie kesâ nesves kesâ 
jeskeâves ceW keâeceÙeeye nesieer~ KelejeW keâe cetuÙeebkeâve efÛeefkeâlmekeâerÙe 
hetJee&vegceeve SJeb jesie kesâ yeÌ{ves keâer Øeef›eâÙeeDeeW keâes mecePeves ceW meneÙelee 
Øeoeve keâjlee nw~ 

 3 peveJejer, 2014 keâes ceQ iueesyeue nsuLe meerceš 2014 pees 
efkeâ Denceoeyeeo ceW ngF& Leer~ ceQ 500 YeejleerÙe cetue kesâ efÛeefkeâlmekeâeW mes 
efceuee Lee~ JeneB cegPes helee Ûeuee Lee efkeâ iegoe&, hees<eCe, ceesšehee SJeb 
ceOegcesn DeOÙeÙeve (kesâ.Sve.Dees.[er.) pees efkeâ vesMeveue FbmšeršŸetš Dee@Heâ 
nsuLe Decesefjkeâe ceW jesie efJe%eeve, DeevegJeebefMekeâer jseie efJe%eeve keâer 
lekeâveerkeâeW Éeje ceveg<ÙeeW ceW iegox leLee Øeesmšsš keâer yeerceejerÙeeW, Øeesmšsš, 
pe"j-Deeble leLee efpeiej keâer yeerceeefjÙeeW, ceesšehee Deewj GheeheÛeÙeer jesieeW 
SJeb ceOegcesn keâes jeskeâves nsleg Skeâ DeÛÚe GoenjCe nw~ nceW Deheveer 
pevemebKÙee ceW Gve yeerceej JÙeefòeâÙeeW keâer mebKÙee keâer henÛeeve keâjveer nw 
SJeb Ssmes nue {tÌ{ves nQ pees efkeâ nceejs ueesieeW nsleg GheÙegòeâ neW~ Ùen 
yengle cenlJehetCe& nw efkeâ nce GÛÛe Glheeokeâlee Jeeueer kebâhÙetšj efJe%eeve 
SJeb metÛevee ØeewÅeesefiekeâer kesâ le™Ce ceeveJe mebmeeOeveeW keâes hejeceMe& efoÙee 
peeS SJeb Gve hej Skeâ DeÛÚs hejeceMe& keâeÙe&›eâce Éeje Gve hej OÙeeve 
efoÙee peeS efpememes efkeâ yeeo ceW FvnW peerJeve Mewueer mes mebyebefOele 
Ùetjesueespeer kesâ jesieebs keâer mecemÙeeSb ve nes~ Gve keâejCeeW pees efkeâ Øeieeceer 
iegox keâer #eefle hengBÛeeles nQ pewmes efkeâ efJe<eeòeâeDeeW efueefhe[ kesâ GÛÛe mlejeW,  

kewâefuMeÙece Deewj Heâe@mHesâš keâer iegox ceW GheefmLeefle hej efJeMes<e OÙeeve efoÙee 
peevee ÛeeefnS~ ceQ megPeeJe oslee ntB efkeâ YeejleerÙe Ùetjesueespeer meesmeeFšer 
Deewj Gvekesâ Je=keäkeâ jseie efJeMes<e%e peesÌ[eroej Fme hej Skeâ meeceevÙe pevelee 
nsleg uesKe lewÙeej keâjW~ 

efve<keâ<e& 

 mebYeeefJele veJeeÛeej, DevegmebOeeve Deewj efÛeefkeâlmekeâerÙe hesMee meeLe 
Ûeueves Jeeueer Øeef›eâÙeeSb nw~ Jes Deeheme ceW Skeâ Øeef›eâÙee kesâ yeeo Skeâ 
veneR Deeleer nw~ yeme meeLe Ûeueves Jeeueer Øeef›eâÙeeSb nQ Deewj Dekeämej Skeâ 
otmejs kesâ jemles ceW efceueleer nQ~ Skeâ veÙee efJekeâeme Skeâ mLeeefhele Øeef›eâÙee 
keâes ueghle keâj osleer nw~ Skeâ veF& DevegmebOeeve keâer GheueefyOe Skeâ mLeeefhele 
Øeef›eâÙee hej ØeMveJeeÛekeâ efÛevn ueieleer nw~ veJeeÛeej, DevegmebOeeve Deewj 
efÛeefkeâlmekeâerÙe hesMes efÛeefkeâlmee kesâ Fefleneme ceW efJekeâeme kesâ #eCe nesles   
nQ~ 

 Deye ceQ leerve megPeeJe os keâjkesâ meceehle keâ™biee~ ceQ YeejleerÙe 
Ùetjesueespeer meesmeeFšer keâe DeeåJeenve keâ™Biee efkeâ efÛeefkeâlmekeâerÙe heefjCeeceeW 
kesâ cetuÙeekebâve, mJeemLÙe mes mebyebefOele peerJeve keâer iegCeJeòee, Ùetjesueespeer 
yeerceeefjÙeeW kesâ OÙeeve ceW mebmeeOeveeW keâe GheÙeesie yeerceeefjÙeeW kesâ OÙeeve ceW 
mebmeeOeveeW keâe GheÙeesie yeerceeefjÙeeW kesâ OÙeeve ceW mebmeeOeveeW keâe GheÙeesie 
Deewj jesieer keâer lejpeerneW hej MeesOe keâjW~ Ùen DeeJeMÙekeâlee nw efkeâ MeerIeÇ 
Ssmes ØeCeeueer kesâ efJekeâeme keâer DeeJeMÙekeâlee nw pees OÙeeve osves kesâ mLeeve 
efveoeve SJeb GheÛeej cet$e ceeie& meb›eâceCeeW keâes efÛeefkeâlmekeâerÙe cet$e mewcheueeW 
Éeje keâjs~ Devle ceW Ùetjesueespeer Skeâ yengle DeefOekeâ ØeewÅeesefiekeâer ienve hej 
leLee o#elee hej DeeOeeefjle nw~ GVele MeuÙe Deewj nmle#eshe ØeewÅeesefiekeâer 
kesâvõ Ùetjesueespeer ceW mLeeefhele efkeâÙee pee mekeâlee nw efpememes efkeâ MeuÙe 
efÛeefkeâlmekeâeW keâes pees metogj jnles nQ GvnW šsueer-keâe@vøesâefmebie Deewj šsueer-
mepe&jer Éeje ØeefMe#eCe Øeehle nesiee~ 
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cegPes GVeermeJeW yeÇeWkeâesueespeer SJeb FbšjJeWMeveue heueceesveesueespeer kesâ Jeeef<e&keâ 
meccesueve pees efkeâ Fbef[Ùeve SmeesefmeSMeve Dee@Heâ yeÇeWkeâesueespeer SJeb peÙehegj 
ieesu[ve Demheleeue, mejespe Demheleeue leLee jepeerJe ieebOeer keQâmej 
Demheleeue SJeb DevegmebOeeve kesâvõ kesâ meeLe meefcceefuele ®he ceW DeeÙeesefpele 
efkeâÙee pee jne nw, ceW Yeeie uesves ceW ØemeVelee nw~ cegPes Ùen peevekeâj n<e& 
ngDee nw efkeâ meccesueve ceW Yeejle Deewj heÌ[esmeer meeke&â osMeeW mes keâF& 
ØeefleYeeieer Yeeie ues jns nQ~ ÙeneB Decesefjkeâe, peeheeve, keâesefjÙee, pece&veer, 
efyeÇšsve, efmebieehegj SJeb nceejs osMe kesâ efJeefYeVe keâesveeW mes efJeMes<e%e Yee<eCe 
oWies SJeb Deheves DevegYeJeeW keâe Deeoeve-Øeoeve keâjWies~ ceQ DeeÙeespekeâeW leLee 
ØeefleYeeefieÙeeW keâes yeOeeF& oslee ntB Deewj Fbef[Ùeve SmeesefmeSMeve Dee@Heâ 
yeÇeWkeâesueespeer kesâ meomÙeeW keâes MegYekeâeceveeÙeW oslee ntB~ 

 hejbhejeiele leewj hej efÛeefkeâlmee efJeMes<e%eleeDeeW ceW ØeefMe#eCe Skeâ 
Ssmes ieg™ efpevekeâer DeefOekeâ efÛeefkeâlmekeâerÙe JÙeJenej (Øewefkeäšme) SJeb Gvekesâ 
mebj#eCe ceW efMe<Ùe yeve keâjkesâ Øeehle efkeâÙee peelee nw~ Deye FvšjJeWMeveue 
heueceesveesueespeer ceW HesâueesefMehe GheueyOe nQ SJeb efJeMes<e%eeW keâe Skeâ DeÛÚe 
mecetn yeve ieÙee nw efpemeves efheÚues kegâÚ Je<eeX ceW keâF& ceerue kesâ helLej keâer 
GheueefyOeÙeeB neefmeue keâer nQ~ ceQ meesÛe jne Lee efkeâ yeÇeWkeâesueespeer kesâ 
efÛeefkeâlmee efJeMes<e%e pees efkeâ Deepe keâer yew"keâ ceW GheefmLele nQ, keâes keäÙee 
mebosMe otB? 

 heueceesveesueespeer Deebleefjkeâ efÛeefkeâlmee keâer Skeâ Ghe efJeMes<e%elee nw, 
pees efkeâ HesâHeâÌ[eW Deewj MJemeve veefueÙeeW kesâ jesieeW mes mebyebefOele nQ efpemeceW 
efkeâ Dekeämej GÛÛe MJemeve š^wkeâ (veekeâ, «emeveer, ieuee) SJeb ùoÙe keâe 
cetuÙeebkeâve efkeâÙee peelee nw~ Deebefkeâkeâ (ef[efpešue) ØekeâeefMekeâer kesâ 
efJekeâemeeW ves HesâHeâÌ[eW kesâ JeeÙeg kesâ jemleeW keâes meerOes osKeves keâer megefJeOee 
Øeoeve keâer nw efpememes efkeâ efÛeefkeâlmekeâ jesie kesâ yeÌ{ves keâer ieefle (yeÌ{esòejer) 
mJeÙeb osKe mekeâles nQ~ veÙes efJeÛeej Dee jns nQ SJeb nj ceen veJeerve 
ØeewÅeesefiekeâerÙeeB efJekeâefmele keâer pee jner nw~ yeÇesvkeâesueespeer Deye Skeâ keâF& 
MeeKeeDeeW kesâ Je=#e pewmeer GYej keâjkesâ Dee jner nw~ Dele: ceQves efJeÛeej 
efkeâÙee efkeâ yeÇesvkeâesueespeer Deewj FvšjJeWMeveue heueceesvejer mecegoeÙe kesâ 
efJeMes<e%eeW nsleg Skeâ veF& Âef° ‘yeÇeWkeâesFmeesefHeâpeerÙeue ÙetveerJeme& keâer 
Ùee$ee’ Øemlegle keâ™B~ 

 ceQ efÛeefkeâlmekeâerÙe mecegoeÙe nsleg Skeâ MegYe meceeÛeej mes Dehevee 
JÙeeKÙeeve ØeejbYe keâjlee ntB~ Je<e& 2013 ceW 10 Ssmeer efJe%eeve ceW 
GheueefyOeÙeeB  ngF& pees efkeâ Debleje&°^erÙe efJe%eeve peve&ue ceW efjheesš& keâer ieF&  

nQ, efpeveceW mes oes GheueefyOeÙeeW keâe efpe›eâ keâjvee ÛeentBiee pees efkeâ Deehekesâ 
efÛeefkeâlmee efJe%eeve kesâ [escesve mes mebyebefOele nQ~  

efÛeefkeâlmee efJe%eeve ceW 2013 keâer Jew%eeefvekeâ GheueefyOeÙeeB 

 2013 ceW, keQâmej DevegmebOeeve kesâ #es$e ceW DevegmebOeeve leLee 
efJekeâeme ceW keâeHeâer heefjJele&ve osKeves keâes efceues~ meeFbme pevejue 
S[Jeevmecesvš Dee@Heâ meeFvme kesâ Devegmeej keQâmej keâer ØeeflejesOeer efÛeefkeâlmee 
kesâ efÛeefkeâlmekeâerÙe hejer#eCeeW kesâ peefjS veF& DeeMee mes Deesle-Øesele heefjCeece 
osKeves keâes efceues nQ efpemekesâ GheÛeej ceW šŸetcej kesâ yepeeS Mejerj kesâ 
ØeeflejesOeer leb$e keâes efveMeevee (ue#Ùe) yeveeÙee peelee nw~ Ùes GheÛeej šer-
keâesefMekeâeDeeW Deewj DevÙe ØeeflejesOeer keâesefMekeâeDeeW keâes yeenj HeWâkeâles nQ 
efpememes efkeâ keQâmej jesie hej efJepeÙe Øeehle nesleer nw~ Deye lekeâ Ùen 
Øeef›eâÙee kegâÚ keQâmejeW Deewj kegâÚ jesefieÙeeW hej ner keâeceÙeeye jner nw~ Fmes 
meyemes cenlJehetCe& GheueefyOe ceevee peelee nw~ ÙeÅeefhe jesie hej Fmekeâe 
Debeflece ØeYeeJe %eele veneR nw~ leLeeefhe Deye lekeâ Øeehle heefjCeece    
Fmekeâer meHeâuelee keâes Gpeeiej keâjles nQ~ kegâÚ GheueefyOeÙeeW ceW 
efvecveefueefKele nQ : 

1. Skeâ m$eer efpemeceW cesueeveescee mes Debietj kesâ Deekeâej keâe šŸetcej 
Lee, 13 Je<e& yeeo Yeer mJemLe Deewj peerefJele nw~ 

2. 6 Je<e& keâe yeeuekeâ pees efkeâ uÙetkesâefceÙee, Deye le=leerÙe «es[ Deewj 
hegve: GYejves hej Yeer mJemLe nw~ 

3. Skeâ JÙeefòeâ efpevnW cesšemšsefškeâ iegox keâe keQâmej nw~ Ùen jesie 
GheÛeej kesâ yevo nesves kesâ yeeo Yeer keâce neslee ieÙee~ 

 efceveer Debie Deye efJekeâefmele nw~ Deye Ùen mebYeJe nw efkeâ mšsce 
keâesefMekeâeDeeW keâes efJeMes<e GòekeâeW kesâ ™he ceW GieeÙee peeÙes, efpemekeâe DeLe& 
nw efkeâ Deye Ùen Ûegveewleer veneR nw efkeâ keâF& mšsce keâesefMekeâeDeeW keâes jeskeâ 
keâjkesâ mebieef"le mebjÛeveeDeeW kesâ ™he ceW efJekeâefmele efkeâÙee peeS~ efceveer 
ceveg<Ùe keâes DebbieeW kesâ mecetn keâer YeeBefle Gieeves ceW GuuesKeveerÙe Øeieefle 
2013 ceW ngF& nw~ DebieeW kesâ mecetn pewmes efkeâ efpeiej, efceveer iegoe&, Úesšs 
Deekeâej keâer yegefæ Deewj Úesšs Deekeâej kesâ ceveg<ÙeeW kesâ Debie ceeveJe keâer 
jesie kesâ efueÙes heMegDeeW mes yesnlej cee@[ue nes mekeâles nQ~ ØeLece yeej, Ùen 
DeeMee yeBOeer nw efkeâ HesâHeâÌ[eW keâes Yeer GieeÙee pee mekesâiee~ 

JebefÛeleeW keâer mecemÙee 

 oerIe&keâeueerve  MJemeve  jesie,  HesâHeâÌ[eW  kesâ JeeÙeg kesâ jemleeW Deewj  

 

 

*21 HeâjJejer 2014 keâes nesšue ›eâeGve hueepee jesefnCeer ceW yeÇevekeâesueespeer SJeb FbšjvesMeveue heueceesveespeer kesâ GVeermeJeW Jeeef<e&keâ meccesueve hej DeeÙeesefpele GodIeešve me$e ceW Yeejle 
kesâ hetJe& je°^heefle Yeejlejlve [e@. S.heer.pes. Deyogue keâueece Éeje efoÙee ieÙee GodIeešve Yee<eCe keâe efnvoer DevegJeeo~ DevegJeeokeâ – ßeer IeveMÙeece efleJeejer, Jew%eeefvekeâ SHeâ, Dehej 
efveosMekeâ, jepeYee<ee efveosMeeueÙe, [erDeej[erDees YeJeve, jepeepeer ceeie&, veF& efouueer-110011
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DevÙe mebjÛeveeDeeW keâes ØeYeeefJele keâjles nQ Deewj iebYeerj jesieeW kesâ mecetn keâes 
oMee&les nQ~ jeskeâer pee mekeâves Jeeueer MeerIeÇkeâeueerve MJemeve jesieeW ceW ocee 
Deewj MJemeve Suepeea, oerIe&keâeueerve ØeeflejesOekeâ heueceesvejer jesie, 
JÙeeJemeeefÙekeâ HesâHeâÌ[eW keâe jesie, keQâmej, veeRo keâer DeMJemeve (MJeeme 
jesie) yeerceejer Deewj heueceesvejer GÛÛe jòeâ Ûeehe meefcceefuele nQ~ Ùes efJeÕe 
kesâ meYeer osMeeW ceW iebYeerj peve mJeemLÙe mecemÙee keâes oMee&les nQ SJeb 
JebefÛele ueesie Fvemes meyemes DeefOekeâ heerefÌ[le nesles nQ~ 

 veJeervelece efJeÕe mJeemLÙe mebie"ve kesâ DevegceeveeW kesâ Devegmeej, 
Jele&ceeve ceW DeYeer 5000 ueeKe ueesieeW keâes ocee keâer yeerceejer nw~ 3000 
ueeKe ueesieeW keâes oerIe&keâeueerve ØeeflejesOe MJemeve jesie nw, peyeefkeâ keâF& ueeKe 
ueesieeW keâes Suepeea veecekeâ jesie nw Deewj Dekeämej efyevee efveoeve ngÙes 
oerIe&keâeueerve ØeeflejesOekeâ MJemeve jesie nw~ FveceW mes 50 ØeefleMele ueesie efvecve 
Deewj ceOÙece DeeÙeg kesâ osMeeW ceW nQ~ efpeve oerIe&keâeueerve MJemeve jesieeW mes 
yeÛeeJe efkeâÙee pee mekeâlee nw Gvekeâer mebKÙee meye peien Deewj efJeMes<ekeâj 
yetÌ{eW leLee yeÛÛeeW ceW yeÌ{ jner nw SJeb Fmekeâe Øeefleketâue ØeYeeJe peerJeve keâer 
iegCeJeòee Deewj ØeYeeefJele JÙeefòeâ keâer efJekeâueebielee mes nw~ efpeve oerIe&keâeueerve 
MJemeve jesieeW mes yeÛeeJe efkeâÙee pee mekeâlee nw Gvemes meceÙe mes hetJe& ce=lÙeg nes 
peeleer nw Deewj Gvemes oerIe& Øeefleketâue DeeefLe&keâ efJeheVelee JÙeefòeâÙeeW, mecegoeÙeeW 
Deewj meceepe keâes Pesueveer heÌ[leer nw~ 

 keâF& oerIe&keâeueerve MJemeve jesieeW kesâ Kelejs kesâ keâF& keâejCeeW ceW 
pewmes efkeâ lebyeeketâ heervee Deewj DevÙe Øekeâej keâe Iej kesâ Devoj keâe 
Øeot<eCe, Øeot<eCe Hewâueeves Jeeues keâCe, Suepeea Hewâueeves Jeeues keâCe, 
JÙeeJemeeefÙekeâ Spesvš, efmekeâue keâesefMekeâe-jesie Deewj GÛÛe Glegbielee hej 
peerJeve nw~ 

 keâF& Øekeâej kesâ DeJejesOe oerIe&keâeueerve MJemeve jesieeW kesâ ØeyebOeve, 
GheueyOelee, meceLe&lee Deewj Gvekeâer peevekeâejer meye lekeâ hengBÛeves ceW keâceer 
kesâ keâejCe iejeryeer, Deuhe efMe#ee, efvej#ejlee, meHeâeF& keâer keâceer Deewj 
{eBÛeeW, yengYeeef<elee, Oeeefce&keâ Deewj meebmke=âeflekeâ efJeÕeeme Deewj hees<eCe nQ~ 
Deew<eefOeÙeeW Deewj ØeCeeefueÙeeW keâer GheueyOelee leLee hengBÛe meye lekeâ yengle 
DeÛÚer veneR nw~ oerIe&keâeueerve MJemeve jesie kesâ efveoeve nsleg mebmeeOeveeW keâer 
keâceer, mJeemLÙe ØeCeeefueÙeeB ceW efYeVelee, pees osKee pee jne nw Gmekeâes 
Deceue ceW ueevee ØeefMeef#ele keâeefce&keâeW keâer keâceer nw~ 

oes me#ece yeue 

 hegvepeeaefJele keâjves Jeeueer efÛeefkeâlmee Deewj DeeCeefJekeâ mlej hej 
Deewj jesyeesefškeâ MeuÙe ef›eâÙee Deewj DeeJeOe&ve Sv[esmkeâesheer ØeewÅeesefiekeâerÙeeB 
nceejs meceÙe kesâ oes yengle me#ece yeue nQ pees efkeâ MJemeve jesieeW kesâ 
Fueepe nsleg Ssmes DeJemej Øeoeve keâjles nQ pees henues GheueyOe veneR Les~ 

hegvepeeaefJele keâjves Jeeueer efÛeefkeâlmee 

 ceeveJe keâer keâesefMekeâeDeeW keâes yeouevee DeLeJee GvnW hegvepeeaefJele 
keâjvee efpememes efkeâ Jes meeceevÙe leewj hej Øeef›eâÙeeSb keâj mekeWâ ceW Ùes 
DeJemej efceueles nQ efkeâ #eefle«emle TlekeâeW Deewj DebieeW keâes hegvepeeaefJele 

efkeâÙee peeS Deewj Mejerj keâer Deheves cejccele keâjves Jeeueer Øeef›eâÙeeDeeW keâes 
Gæoerhle keâjW efpememes efkeâ Jes henues mes #eefle«emle TlekeâeW DeLeJee DebieeW 
keâes mJemLe keâj mekeWâ~ hegvepeeaefJele keâjves Jeeueer efÛeefkeâlmee ceW Ssmeer 
veJeeÛeej efÛeefkeâlmeeDeeW kesâ GYejves keâer #ecelee nw pees efkeâ HesâHeâÌ[s kesâ 
jesefieÙeeW efpemeceW oerIe&keâeueerve ØeeflejesOekeâ heueceesvejer jesie, heueceesvejer 
HeâeFyeÇesefmeme, heueceesvejer OeceveerÙe GÛÛe jòeâÛeehe meefcceefuele nQ, nsleg 
ueeYeØeo nesieeR~ ceQ megPeeJe oslee ntB efkeâ Fbef[Ùeve SmeesefmeSMeve Dee@Heâ 
yeÇeWkeâesueespeer efvecveefueefKele oes #es$eeW ceW DevegØeÙegòeâ DevegmebOeeve keâjW~ 

HesâHeâÌ[eW keâe Kejeye SJeb #eefle«emle nesvee 

keâesefMekeâeDeeW keâe hegvepeeaJeve 

 HesâHeâÌ[eW keâer #eefle«emle keâjvee efpevekeâe GösMÙe nw efkeâ efJeMes<e 
jesefieÙeeW nsleg Ssmes HesâHeâÌ[s yeveevee pees efkeâ ØeeflejesheCe nsleg ÙeesiÙe nes~ 
HesâHeâÌ[eW keâe efJekeâesMeerkeâjCe ceW Øeoelee HesâHeâÌ[eW mes meejer keâesefMekeâeÙeW 
efvekeâeueves SJeb Skeâ Tlekeâ heerÚs ÚesÌ[ osvee pees efkeâ jesieer kesâ Deheveer 
mšsce keâesefMekeâeDeeW mes GlheVe keâF& meceLe& keâesefMekeâeDeeW keâe 
hegvekeâexefMekeâjCe nw~ 

mšsce keâesefMekeâe DeefYeÙeebef$ekeâer 

 mšsce keâesefMekeâe DeefYeÙeebef$ekeâer efpememes ØeYeeJeer Deewj melele leewj 
hej jesieer efJeMes<e kesâ efueÙes Øesefjle keâF& mšsce keâesefMekeâeDeeW keâe efvecee&Ce pees 
efkeâ Ssmes HesâHeâÌ[s pees Debeflece DeJemLee ceW nw kesâ efueÙes efkeâÙee peevee 
ÛeeefnS~ Ssmes JÙeefòeâ pees Debeflece DeJemLee HesâHeâÌ[eW keâer yeerceejer mes «emle 
nQ kesâ lJeÛee HeâeFyeÇesyueemš mes Øesefjle keâF& mšsce keâesefMekeâeDeeW kesâ efvecee&Ce 
nsleg efÛeefkeâlmekeâerÙe hejer#eCe efkeâÙes peeves ÛeeefnS~ Ùen ceevee peelee nw efkeâ 
Øesefjle keâF& mšsce keâesefMekeâeDeeW keâes jesieer efJeMes<e keâer heueceesvejer 
SheerefLeefueheÙeue keâesefMekeâeDeeW mes efvekeâeuee pee mekesâ Deewj yeeo ceW 
keâesefMekeâe efÛeefkeâlmee Éeje jesieer lekeâ hengBÛeeÙee pee mekesâ~ 

jesyeesefškeâ MeuÙe efÛeefkeâlmee 

 meeceevÙe Je#eerÙe MeuÙe efÛeefkeâlmeeSB jesyeesefškeâ MeuÙe efÛeefkeâlmee 
kesâ DevegØeÙeesie ceW keâeHeâer efJekeâeme nes jns nQ~ Fmekeâe keâejCe nw efkeâ 
SsmeesHeâerpe jesyeesš kesâ LeeFceme (yeeuÙe) «ebefLe keâes efvekeâeueves, 
SsmeesHesâefpeÙeue efueÙeescÙeescee, yeÇe@keâespesefvekeâ DeLeJee SsmeesHeâerefpeÙeue ogyeeje 
ngF& jmeewueer keâes efvekeâeueves SJeb ogyeeje ngF& [eÙeøeâece keâes efvekeâeueves ceW 
nw~ Skeâ yeej peye meeceevÙe MeuÙe ef›eâÙee keâjves Jeeues MeuÙe efÛeefkeâlmekeâ 
jesyeesš keâe ØeÙeesie keâjles nQ Deewj Gmemes peye yesnlej leewj hej osKe peeles 
nQ lees Jes Gmes DeefOekeâ mes DeefOekeâ meerKevee Ûeenles nQ~ 

 ceQves efJeMJe efÛeefkeâlmee meccesueve efpemes 3 peveJejer 2014 keâes 
Denceoeyeeo ceW YeejleerÙe cetue kesâ Decesefjkeâe SmeesefmeSMeve kesâ 
efÛeefkeâlmekeâeW ves DeeÙeesefpele efkeâÙee Lee ceW efJeÛeej efJeceMe& kesâ oewjeve heeÙee 
Lee efkeâ keâF& ØekeâeefMele uesKe nw pees efkeâ jesyeesefškeâ heueceesvejer GÛÚsove 
efpemeceW ueesye keâe GÛÚsove, mesiecesvš keâe GÛÚsove keâer Deewj heueceesvejer 
GÛÚsove ØeYeeJeMeeruelee Deewj megj#ee keâes oMee&lee nw~ keâF& jesyeesš osMe ceW 
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GheueyOe nQ Deewj ceQ Ùen meueen otbiee efkeâ Fbef[Ùeve SmeesefmeSMeve DeeHeâ 
yeÇeWkeâesueespeer Gvekeâe HesâHeâÌ[eW kesâ GÛÚsove ceW DevegØeÙeesie nsleg henue keâjW~ 

leerve veÙes efJeÛeej 

 efÛeefkeâlmee Skeâ meleled efJekeâeme keâjves Jeeuee JÙeJemeeÙe (Øewefkeäšme) 
nw~ MeeÙeo Ùener keâejCe nw efkeâ Fmes JÙeJemeeÙe keâne ieÙee nw~ Skeâ DeÛÚs 
efÛeefkeâlmee mebmLeeve keâes efÛeefkeâlmee efJe%eeve keâe pewmes-pewmes efJekeâeme nes 
Deheveeves nsleg lewÙeej jnvee ÛeeefnS~ ceQ leerve efJeÛeej Deehe ueesieeW kesâ 
mece#e jKetBiee pees efkeâ Deepekeâue heefjÛeeueve ceW nw~ Jes nQ, keâesefMekeâe keâe 
MeesLe pees efkeâ meYeer jesieeW keâer peÌ[ nw, ØeeflejesOekeâlee keâe ØeyebOeve SJeb 
veeFefš^keâ Dee@keämeeF[ keâes yengle meejer Fve keâesefMekeâeDeeW ceW ØeÙeesie pees 
keâesefMekeâeÙeW keâeÙe& veneR keâj jner nQ~ 

MeesLe : meYeer jesieeW keâer peÌ[ keâe keâejCe 

 Yeeweflekeâer keâer Skeâerke=âle Heâeru[ kesâ efÛeefkeâlmee Jepe&ve ceW, keâF& 
Jew%eeefvekeâeW keâe Ùen efJeÛeej nw efkeâ meYeer oerIe&keâeueerve jesieeW keâe Skeâ ner 
efš^iej MeesLe nw~ GòespeveerÙe Øeef›eâÙee keâe mebyebOe ùoÙe hej efÉleerÙe Øekeâej 
keâe ceOegcesn, (Sve.DeeF&.[er.[er.Sce.) SuepeeScej jesie, Deewj keQâmej mes 
Yeer nw~ efpeve keâejCeeW mes MeesLe Gòesefpele neslee nw Jes nw, hesš ceW yeÌ{er ngF& 
Ûeyeea, Yeespeve, JÙeeÙeece keâer keâceer, Oetceüheeve Deewj peyeÌ[s kesâ jesie pees efkeâ 
Ùen oMee&les nQ efkeâ peerJeve Mewueer mes mebyebefOele jesie efkeâme Øekeâej ceneceejer 
kesâ mlej lekeâ yeÌ{ jns nQ~ Ùen mhe° leewj hej heeÙee ieÙee nw efkeâ MeesLe 
mes mecePe Deelee nw efkeâ efkeâme Øekeâej OeceefveÙeeW ceW SLeerjescee Ûekeäkeâlee 
SsefLejeskeäuesjesefmeme kesâ jesefieÙeeW ceW jesie nsleg efpeccesoej nQ~ oerIe&keâeueerve 
MeesLe keâe ceOegcesn, GÛÛe jòeâÛeehe, veeRo keâer SheefveÙee, ocee Deewj keâF& 
DevÙe yeerceeefjÙeeW mes meerOee mebyebOe nQ~ uewmeWš ceW ØekeâeefMele oes ›eâebeflekeâejer 
DeOÙeÙeve Skeâ efJeMesef<ekeâ MeesLe ceeke&âj FvšjuÙetefkeâve  6, efpemes 
DeeF&Sue-6 Deewj ùoÙe jesie kesâ KelejeW keâes keâejCe Deewj ØeYeeJe mebyebOe 
keâes oMee&lee nw~ Ùen Keespe keâF& ›eâebeflekeâejer efÛeefkeâlmeeDeeW keâes pevce 
osieer~ 

ØeeflejesOeelcekeâlee pees efkeâ ÙeLeeLe& ceW met#cepeerJeeW keâe ØeyebOeve nw 

 ØeeflejesOeelcekeâlee (FcÙegefvešer) keâes meb›eâelcekeâ jesieeW keâer peefšue 
mecemÙee kesâ meboYe& ceW DeOÙeÙeve efkeâÙee ieÙee nw Deewj mecePee ieÙee nw~ 
nceejs mJemLe peerJeeCegDeeW keâer ØeeflejesOekeâleelcekeâlee mes pees DevÙeesvÙe ef›eâÙee 
ngF& nQ keâe efvejvlej efJekeâemeMeerue %eeve pees efkeâ keâF& ueeYe hengBÛeelee nw, 
Skeâ otmejer efJeÛeejOeeje keâes pevce oslee nw~ jesieeCegDeeW ceW Øeeflej#ee kesâ 
Øeef›eâÙeeDeeW efpemekeâe Je=no GösMÙe nceejs mJemLe peerJeeCegDeeW, heefjefmLeeflekeâ 
mecegoeÙe pees efkeâ DevÙe jesieeCegDeeW keâes efyevee ØeYeeefJele efkeâÙes ngS Deewj 
jesie GlheVe keâjves Jeeues met#ce peerJe pees efkeâ nceejs Mejerj ceW jnles nQ~ 
Fme heefjhesÇ#Ùe ceW DevegketâueveerÙe ØeeflejesOekeâlee keâes Skeâ ueÛeerueer ØeCeeueer 
kesâ ™he ceW osKee pee mekeâlee nw pees efkeâ meeLe-meeLe jesieeCegDeeW SJeb met#ce 
peerJeeW kesâ pevce Deewj ØeyevOeve nsleg efpeccesoej nQ Deewj jesieeCeg Deewj met#ce 
peerJe Deeheme ceW Skeâ otmejs mes peerefJele jnves nsleg hejmhej efveYe&j nw~ Ùen 
heefjØes#Ùe ceW mes keâF& Øes#eCeeW keâer hegve: JÙeeKÙee keâer pee mekeâleer nw Deewj 

keâF& peerJeeCeg pees nceejs ÛeejeW lejHeâ efmLele nQ efkeâ peefšue DevÙeesvÙe 
ef›eâÙee keâes mecePee pee mekeâlee nw~ ØeeflejesOeelcekeâlee mJemLe nesvee ue#eCe 
Skeâ Ssmeer yeerceejer nw pees efkeâ S[dme DeLeJee oyeer ngF& 
ØeeflejesOekeâleelcekeâlee kesâ jesefieÙeeW ceW osKeer peeleer nw, efpemeceW ØeeflejesOeer leb$e 
mJemLe nesves ueielee nw hejvleg yeeo ceW efheÚues DeJemejeW mes Øeehle meb›eâceCe 
pees efkeâ Skeâ MeesLe keâer Devegef›eâÙee kesâ keâejCe meb›eâceCe kesâ ue#eCeeW keâes 
Deewj iebYeerj keâj osleer nw~ Deiej meer[er-4 keâer ieCevee SÛeDeeF&Jeer kesâ 
ØeYeeJeer GheÛeej DeLeJee ØeeflejesOekeâlee keâes oyeeves Jeeues DevÙe keâejCeeW keâes 
nše keâjkesâ, MeesOe keâer Devegef›eâÙee ceW yeÌ{esòejer nesleer nw~ Jen kegâÚ 
DeJewMesef<ekeâ ue#eCeeW pewmes efkeâ pJej Deewj kegâÚ ceeceueeW ceW meb›eâefcele 
Tlekeâ ceW ngF& #eefle keâes yeÌ{e oslee nw~ DeYeer neue ceW lemeueerce Deueer 
mewÙeo cegPemes efceues Les pees efkeâ pewJe efJe%eeve kesâ je°^erÙe mebmLeeve yeWieueg™ 
kesâ efveosMekeâ nw Deewj Skeâ pewefJekeâ efÛehe kesâ efJekeâeme kesâ efJe<eÙe ceW yelee 
jns Les pees heefjefmLeefleÙeeB pees efkeâ ØeeflejesOekeâleelcekeâlee keâes DeeBkeâÌ[eW ceW 
heefjJeefle&le keâjsieer Deewj Gmekeâe JeemleefJekeâ heefjefmLeefleÙeeW ceW ceeheve keâjsieer~ 

Øeesšerve keâe Øeesšerve Tpee& iueeFmesMeve 

 Ùen Yeueer YeeBefle mecePee pee Ûegkeâe nw efkeâ veeFefš^keâ Dee@keämeeF[ 
keâF& kewâceesLesjsheer keâes šŸetcej ØeeflejesOeer ef›eâÙee keâes yeÌ{e oslee nw ÛetBefkeâ Ùen 
Sve[esLeerefueÙeue keâesefMekeâeDeeW Deewj keâeef[&ÙeescÙetvesmeeFšme ceW Dee@keämeerkeâjCe 
leveeJe Éeje Øesefjle Sheeshešesefmeme mes megj#ee Øeoeve keâjleer nw~ ceveg<ÙeeW ceW 
leer›e HesâHeâÌ[eW ceW #eefle Deewj leer›e Õemeve keâ° keâer yeerceeefjÙeeW ceW 
Dee@keämeerkeâjCe leveeJe neslee nw~ Dee@keämeer[W[ mes mebyebefOele leer›e HesâHeâÌ[eW ceW 
#eefle keâes JeeÙeg kesâ jemleeW ceW ueerheesmew›eâeF[ DeLeJee DeeF&peerpeer ØeeflejesOeer 
keâe@cheueskeämeeW kesâ pecee nesves hej efpememes efkeâ ØeJesMe efkeâÙes ieS vÙetš^esefHeâue 
Deewj JeneB hej heÌ[s cew›eâesHesâefpele kesâ meef›eâÙe nesves mes, efpevekesâ 
Dee@keämeer[svš Deewj Øeesšerve "erkeâ nes mekeâves Jeeueer leer›e HesâHeâÌ[eW keâer #eefle 
GlheVe keâjles nQ~ Deew<eefOeÙeeW keâe metbIeves Jeeues jemles mes efyevee megF& ueieeÙes 
efpememes efkeâ heæefleyeæ lejerkesâ mes heshešeF[ Deewj Øeesšerve efpevekeâe Keeves 
mes "erkeâ Øekeâej mes Mejerj ceW DeJeMees<eCe veneR neslee nw Skeâ Deekeâ<e&keâ 
heæefle nw~ oJee keâes HesâHeâÌ[eW ceW meerOes hengBÛeeÙes peeves mes HesâHeâÌ[s kesâ 
efJeMes<e jesieeW pewmes efkeâ heueceevejer meb›eâceCe Deewj HesâHeâÌ[eW kesâ keQâmej ceW 
efpeme mLeeve hej ef›eâÙee nesveer ÛeeefnS JeneB nJee keâer mebeõlee yeÌ{ peeleer 
nw~ neue ner ceW ngS DeOÙeÙeveeW mes helee Ûeuelee nw efkeâ Øeesšerve Tpee& 
iueeFmesefš[ heesueer-ueeFefmeve [^eFcej keâer HesâHeâÌ[eW ceW hengBÛeeves Jeeues 
Spesvš nQ, keâer GheÙeesefielee keâes oMee&Ùee nw Deewj efJeMes<e leewj hej 
[sve[^ecej kesâ Deekeâej Deewj mener oJee keâe hengBÛevee (pees efkeâ Skeâ ØeYeeJeer 
heæefleyeæ hengBÛeeves keâer Øeef›eâÙee nw SJeb Dehes#eeke=âle HesâHeâÌ[eW ceW 
DeJeMees<eCe ØeYeeJeer heueceesvejer ef[hees efveÙebef$ele mLeeveerÙe leewj hej 
efvekeâueves nsleg) yesnlej nw~ 

 Fbef[Ùeve SmeesefmeSMeve Dee@Heâ yeÇeWkeâesueespeer heæefleyeæ DeOÙeÙeve 
Meg™ keâj mekeâleer nw~ efpememes Ùen efmeæ nes efkeâ efkeâme Øekeâej Øeesšerve 
Tpee& iueeFmesefmeme Øeesšerve #eefle«emle ve° ngF& keâesefMekeâeDeeW kesâ hegvepeeaJeve 
ceW keâeÙe& keâj mekeâles nQ Deewj ncemes Gve jesefieÙeeW kesâ efueÙes ueeYe efceue 
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mekeâlee nw pees efkeâ HesâHeâÌ[eW kesâ MeesLe kesâ keâejCe #eefle«emle HesâHeâÌ[eW keâer 
yeerceejer mes «eefmele nQ~ 

[erDeej[erDees ØeÙeesieMeeueeDeeW kesâ DevegYeJe 

 peye ceQ j#ee ceb$eer keâe Jew%eeefvekeâ meueenkeâej Lee, leye ceQves heeÙee 
efkeâ [erDeej[erDees keâer Skeâ ØeÙeesieMeeuee veeefYekeâerÙe Deew<eefOe leLee mebyebefOele 
efJe%eeve mebmLeeve (Fveceeme) ves Skeâ DeefYeveJe Ùegefòeâ keâe efJekeâeme efkeâÙee 
Lee pees efkeâ mebMeesefOele vesyegueeFpej nw kesâ Éeje HesâHeâÌ[eW ceW oJee vewvees keâCe 
kesâ Deekeâej ceW hengBÛeeF& pee mekeâleer nw~ Fmekeâe DevegØeÙeesie heueceesvejer 
Jeeefnkeâe efJemHeâejkeâ (Jesmees[eFuesšj), HesâHeâÌ[e efJemHeâejkeâ 
(yeÇeWkeâes[eFueshšj) keâes HesâHeâÌ[eW kesâ jesieeW ceW HesâHeâÌ[eW lekeâ hengBÛeeves nsleg 
efkeâÙee pee mekeâlee nw~ Fme DeefYeveJe GhekeâjCe keâe Deeceea cesef[keâue keâesj 
kesâ efÛeefkeâlmekeâeW ves hejer#eCe kesâ Éeje cetuÙeebefkeâle efkeâÙee nw Deewj ceQ 
mecePelee ntB efkeâ efmeheuee, Skeâ cegKÙe Deew<eefOe keâer kebâheveer ves Fme 
ØeewÅeesefiekeâer keâes JÙeeheeefjkeâ mlej hej mLeeveevlejCe nsleg ™efÛe efoKeeF& nw~ 
veeefYekeâerÙe Deew<eefOe leLee mebyebæ efJe%eeve mebmLeeve ves Yes<epe-efmevšes«eeHeâer 
keâe efJekeâeme efkeâÙee nw pees efkeâ šskeäveerefMeÙece-11 keâe ØeÙeesie keâes HesâHeâÌÌ[eW 
ceW DeehueeJeve (hejHeäÙetpeve) keâe cetuÙeebkeâve keâjsieer~ jwveJeskeämeer ves 
veeefYekeâerÙe Deew<eefOe mebyeæ efJe%eeve mebmLeeve kesâ meeLe Skeâ mecePeewlee 
%eeheve nmlee#eefjle keâjkesâ Fmekeâe DevegØeÙeesie Yes<epe ieeflekeâ DeOÙeÙeveeW nsleg 
keâj jner nw~ 

 HegâHeäHegâmeerÙe MeesLe (heueceesvejer Deesef[cee) pees mewefvekeâ Deewj 
efncceleer ueesie GÛÛe Glegbielee hej peeles nQ, ceW Skeâ iebYeerj efÛeefkeâlmekeâerÙe 
mecemÙee nw~ j#ee Mejerj ef›eâÙee SJeb mebyeæ efJe%eeve mebmLeeve kesâ 
MeesOekeâlee&DeeW ves [e@. efJeefueÙece mesuJeecetefle& kesâ vesle=lJe ceW Skeâ 
veJeeÛeej heæefle veeFef[^keâ Dee@keämeeF[ (15 heeš& hej efceefueÙeve) Deewj 
Dee@keämeerpeve (50³) keâes metBIeves mes nw, efJekeâefmele keâer nw mesveeDeeW ceW 
ØeÛeefuele nw Fmekeâes heueceesvejer veefueÙeeW kesâ DevleOe&ceveerÙe kewâLejeFpesMeve 
keâjkesâ, GvneWves Skeâ GhekeâjCe efJekeâefmele efkeâÙee nw pees efkeâ Fme iewme keâes 
mener meebõlee ceW hengBÛee mekeâlee nw~ Gvekesâ DeOÙeÙeveeW kesâ DeeOeej hej 
meMeŒe mesveeDeeW ves Fme DeefYeveJe heæefle keâes GÛÛe legbielee HegâmHegâme 
MeesHeâkeâjesefieÙeeW efÛeefkeâlmekeâerÙe ØeyebOeve nsleg DeheveeÙee nw~ Fmekeâe leer›e 
MJemeve keâ° yeerceejer (SkeäÙetš jsmheerjsšer ef[me[^sme efmev[^esce) ceW Yeer 
ØeÙeesie efkeâÙee pee mekeâlee nw~  YeejleerÙe  Jew%eeefvekeâeW  SJeb  efÛeefkeâlmekeâerÙe  

MeesOekeâlee&DeeW keâes Ssmeer Dehejbhejeiele nueeW keâes heueceesvejer jesieeW kesâ 
efveoeve leLee efÛeefkeâlmee nsleg efceue keâjkesâ {tÌ{ves ÛeeefnS~ Fmemes pees efkeâ 
meeceeefpekeâ-DeeefLe&keâ ØeesHeâeF&ue keâer efvecve ßesCeer ceW pees ueesie jnles nQ GvnW 
Ssmeer efÛeefkeâlmekeâerÙe megefJeOee Øeehle nes mekeâleer nw pees efkeâ Gvekeâer hengBÛe 
lekeâ nw Deewj efpemes Jes ueesie Deheveer hengBÛe kesâ Devegmeej KeÛe& keâjkesâ Øeehle 
keâj mekeâles nQ~ Oetceüheeve Deewj JeeÙeg Øeot<eCe hej Yeer Deiej GheÙegòeâ Øekeâej 
mes keâevetve kesâ Éeje Deceue keâjeÙee peeS lees heueceesvejer yeerceeefjÙeeW kesâ 
nesves kesâ DeeBkeâÌ[eW keâes keâeHeâer no lekeâ keâce efkeâÙee pee mekeâlee nw~ 

 Fme DeJemej hej ceQ Fme meccesueve ceW Yeeie uesves Jeeues 
ØeefleefveefOeÙeeW keâes mecee£eve keâjlee ntB efkeâ Jes heueceesvejer jesieeW keâes jeskeâves, 
MeerIeÇ efveoeve, ØeYeeJeer efÛeefkeâlmekeâerÙe ØeyebOeve SJeb yeerceejer keâes hetCe&leÙee 
"erkeâ keâjves nsleg meYeer henuegDeeW hej Skeâ šerce keâer YeeBefle keâeÙe& keâjW~ 
cegPes efJeÕeeme nw efkeâ Fbef[Ùeve SmeesefmeSMeve Dee@Heâ yeÇeWkeâesueespeer Fme Øekeâej 
keâer heueceesvejer jesieeW nsleg ‘efpeveesce heefjÙeespevee’ keâer YeeBefle Skeâ JewefÕekeâ 
henue keâjsieer~ 

efve<keâ<e& 

 efÛeefkeâlmekeâerÙe ØeCeeueer keâe efJe%eeve SJeb ØeewÅeesefiekeâer Éeje 
DevegØesjCe peve megj#ee kesâ ue#ÙeeW keâes Øeehle keâjves nsleg meJeexÛÛe 
ØeeLeefcekeâlee nesveer ÛeeefnS~ efÛeefkeâlmekeâerÙe mebmLeeDeeW keâes Fme efJe<eÙe ceW 
efkeâ keäÙee "erkeâ nw Deewj ueesieeW SJeb nceejs neueeleeW ceW keäÙee GheÙegòeâ nw 
henÛeeve keâjles nsleg henue keâjveer ÛeeefnS~ 

 Skeâ efceMeve pees efkeâ yeÇesveefkeâÙeue jesieeW keâer jeskeâLeece, GheÛeej 
SJeb "erkeâ nesves kesâ efceMeve keâes heg° keâjves nsleg efMe#ee keâer megefJeOee Øeoeve 
keâjvee SJeb yeÌ{evee, Fbef[Ùeve SmeesefMeSMeve Dee@Heâ yeÇeWkeâesueespeer keâes 
efÛeefkeâlmekeâerÙe osKeYeeue, efMe#ee SJeb DevegmebOeeve yeÇeWkeâesueespeer Deewj 
FvšjJeWMeveue heueceesvejer kesâ yeÌ{les ngS #es$eeW ceW Glke=â°lee Øeoeve keâjveer 
nw Deewj Skeâ ceOÙe mlej kesâ Deekeâej kesâ Demheleeue keâes FvšjJeWMeveue 
heueceesveesueespeer kesâ Glke=â°lee keâe kesâvõ yeveevee ÛeeefnS efpemekeâe efceMeve 
Deble& #es$eeW SJeb Debleje&°^erÙe menÙeesie, veÙes lejerkeâeW Deewj ef›eâÙeeDeeW kesâ #es$e 
ceW MeesOe nw, efpememes efkeâ HesâHeâÌ[eW kesâ keQâmej, šwefkeâÙee-yeÇesvekeâerveue jesieeW, 
HesâHeâÌ[eW keâes Øeef›eâÙeeDeeW Deewj DevÙe jesieeW kesâ jesefieÙeeW keâes Yeer ueeYe efceue 
mekeâles nQ~ 
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hetJe&peeW mes DeueieeJe ngDee, leYeer mes ceeveJe ceW 18 yesme mLeeveeblejCe 
heeS ieS nQ peyeefkeâ Fme 118 yesme-hesÙej ceW efÛebheQpeer Deewj cegieea kesâ 
yeerÛe kesâJeue 2 yesme-hesÙejeW kesâ mLeeveeblejCe heeS ieS nQ~ Fmemes Ùen 
efmeæ neslee nw efkeâ 3100 npeej Je<e& hetJe& nceejs hetJe&peeW ceW Ùen peerve 
ceewpeto Lee~ Ùen peerve ces{keâ, ceÚueer leLee keâMes™keâer (FbveJeefš&yeÇsš) ceW 
veneR heeÙee peelee nw~ Fmemes Ùen helee Ûeuelee nw efkeâ ueieYeie 4000 
ueeKe Je<e& hetJe& Fme peerve keâer Glheefòe ngF&~ Ùen ceeveJe-›eâesceesmeesce mebKÙee 
20 ceW heeÙee peelee nw~ he=LJeer hej ceewpeto meYeer ceveg<ÙeeW ceW Ùen heefjJele&ve 
heeÙee peelee nw~ Ûetns ceW Skeâ GlheefjJele&ve heeÙee peelee nw efpemecesb jerefuebie 
Øeesšerve veneR yeveleer efpemekeâer Jepen mes keâe@šxkeäme ceW heeS peeves Jeeueer 6 
hejleeW keâe GefÛele ÛeÙeve veneR nes heelee nw~ Fmemes Ùen efmeæ neslee nw efkeâ 
ceveg<Ùe kesâ ceefmle<keâ kesâ efJekeâeme ceW Fme peerve keâer yengle ner Dence 
Yetefcekeâe jner nw~ 

yeeTB[^er Ieškeâ 

 peerveesce ceW kegâÚ Ssmes [erSveS Deveg›eâceCe nesles nQ pees efkeâ 
›eâescesefšve [escesve keâes efveOee&efjle keâjles nQ~ meermeerSceyeer kesâ Jew%eeefvekeâeW ves 
meeBhe kesâ [erSveS mes Øeehle Skeâ Ssmes pebkeâ [erSveS keâe DeOÙeÙeve efkeâÙee 
nw pees efkeâ 4 yesme-hesÙej (GATA) keâe efjheerš nw~ Ùes ÙetkewâefjÙeesš Jeie& 
kesâ meYeer ØeeefCeÙeeW ceW heeÙee peelee nw~ ceveg<Ùe, efÛebheQpeer leLee Ûetns kesâ 
peerveesce ceW Fmekeâer ome mes yeejn ØeefleÙeeB ueieeleej Skeâ kesâ yeeo Skeâ, 
efyevee efkeâmeer yeeOee kesâ heeF& ieF& nw~ Fmemes pegÌ[s Deveg›eâceCe ceW 
vÙetefkeäueÙej cewefš^keäme pegÌ[ves kesâ efueS efmeiveue Deveg›eâceCe nesles nQ~ Fvekeâe 
keäÙee keâeÙe& nw DeYeer lekeâ helee veneR Lee~ meermeerSceyeer kesâ Jew%eeefvekeâ [e@. 
jekesâMe efceßee SJeb Gvekesâ menÙeesefieÙeeW ves HeâuecekeäKeer ([^esmeesefHeâuee) ceW 
GATA efjheerš leLee Gmemes pegÌ[s Deveg›eâceCeeW keâes ueskeâj š^ebmepesefvekeâ 
[^esmeesefHeâuee yeveekeâj efoKeeÙee nw efkeâ Fme Deveg›eâceCe keâes ‘Svenebmej’ 
Deewj ‘efjheesš&j’ peerve kesâ yeerÛe [eueves mes efjheesš&j peerve keâer DeefYeJÙeefòeâ 
meceehle nes peeleer nw~ Fmemes efmeæ neslee nw efkeâ Ùen Deveg›eâceCe yeeTB[^er 
IeškeâeW keâe keâeÙe& keâjlee nw~ peye Fme Deveg›eâceCe keâe š^ebmepeefvekeâ 
cekeäKeer ceW oes Deueie-Deueie ›eâesceesmeesceeW ceW meceekeâueve efkeâÙee peelee nw 
leye FbšjHesâpe vÙetefkeäueDeeF& ceW oesveeW ›eâesceesmeesce Skeâ meeLe heeS peeles nQ~ 
peye Fme Deveg›eâceCe keâes efvekeâeue efoÙee peelee nw leye oesveeW ›eâesceesmeesce 
Deueie nes peeles nQ~ Fmemes henueer yeej Ùen efoKeeves ceW meHeâuelee efceueer 
nw efkeâ GATA efjheerš leLee Fmemes pegÌ[s ngS Deveg›eâceCe yeÌ[s hewceeves hej 
›eâescesefšve-mebMues<eCe ceW Yetefcekeâe Deoe keâjles nQ – efpemekesâ DeeOeej hej 
keâesefMekeâe keâer š^ebmeef›eâhMeve ØeCeeueer peerve keâes š^ebme›eâeFye keâjves ceW 
meceLe& nesleer nw~ Dele: pebkeâ [erSveS keâer JeemleJe ceW yengle cenlJehetCe& 
Yetefcekeâe nesleer nw, efpemeves ceeveJe keâes ceeveJe yeveeves ceW mebYeJele: yengle 
yeÌ[e Ùeesieoeve efoÙee nesiee~ 

š^ebmhueeFefmebie 

 meermeerSceyeer kesâ Jew%eeefvekeâeW ves Ùen ØeoefMe&le efkeâÙee nw efkeâ ceeveJe 
kesâ Y ›eâesceesmeesce ceW heeS peeves Jeeues ‘pebkeâ’ [erSveS, efpemes DevÙe 

Jew%eeefvekeâeW ves Deye lekeâ efveef<›eâÙe ceevee nw, mes Yeer DeejSveS yevelee nw~ 
efJeÕe ceW Ùen henueer yeej efoKeeÙee ieÙee nw efkeâ Ùen DeejSveS ›eâesceesmeesce 
veb. 1 ceW heeS peeves Jeeues Skeâ peerve keâer DeefYeJÙeefòeâ keâes efveÙebef$ele 
keâjlee nw~ 

Sefhepesvesefškeâ JebMeevegieefle 

 nceejs peerveesce ceW ‘keâesj-efnmšesve-Dee@keäšecej’ neslee nw efpemekesâ 
Thej [erSveS efueheše neslee nw~ Fme efnmšesve keâer hetBÚ yeenj efvekeâueer 
nesleer nw efpemekeâes efkeâ heefjJeefle&le efkeâÙee pee mekeâlee nw~ Fme efnmšesve keâes 
cesefLeuesš keâjves mes ›eâescesefšve kebâhewkeäš Deewj efveef<›eâÙe nes peelee nw~ Fmekesâ 
SefmeefšuesMeve mes ›eâescesefšve [erkeâebhewkeäš Deewj meef›eâÙe nes peelee nw~ Ùen 
heefjJele&ve JeeleeJejCeer (Environmental) ØeYeeJe keâer Jepen mes neslee 
nw~ GoenjCe kesâ efueS Ùen nceejs Keeve-heeve hej Yeer efveYe&j keâjlee nw~ 
ÙeÅeefhe Fve heefjJele&veeW keâer Jepen mes peerve hetCe&le: "erkeâ nesves hej Yeer 
Deieueer heerÌ{er ceW keâece veneR keâjlee nw, efpemekeâer Jepen mes meerpeesøesâefveÙee 
pewmeer yeerceeefjÙeeB nes peeleer nQ~ GoenjCe kesâ efueS jerefueve Skeâ 
iueeFkeâesØeesšerve nw, pees efJekeâeme kesâ oewjeve leLee JeÙemkeâeW ceW ‘ieeyee 
kebâšsefvebie vÙetje@ve’ (GABA) keâer DeefYeJÙeefòeâ keâjlee nw Deewj ceefmle<keâ 
kesâ efJekeâeme ceW vÙetje@ve kesâ DeJeefmLeleerkeâjCe (heespeerMeefvebie) kesâ efueS 
cenlJehetCe& neslee nw~ meerpeesøesâefveÙee kesâ cejerpeeW kesâ ceefmle<keâ kesâ keâF& YeeieeW 
ceW Fme jerefueve peerve keâer DeefYeJÙeefòeâ yengle keâce nes peeleer nw~ peye 
efÛeefkeâlmekeâ Ssmes cejerpeeW keâes ‘efceLeeÙeesefveve’ oJee osles nQ – lees Fme peerve 
keâe Øeceesšj-neFhej-cesefLeuesšs[s nes peelee nw~ Ssmes cejerpeeW keâes peye       
5-aza-2  [erDee@keämeermeeFšeref[ve efoÙee peelee nw lees jerefueve peerve keâer 
DeefYeJÙeefòeâ yeÌ{ peeleer nw Deewj meerpeesøesâefveÙee kesâ ue#eCe efveÙebef$ele nes 
peeles nQ~ Fme lejn Sefhepesvesefškeâ JebMeevegieefle keâe mener helee ueieeves hej 
Gmekesâ Éeje GlheVe yeerceeefjÙeeW keâes "erkeâ efkeâÙee pee mekeâlee nw~ 

keäÙee ceveg<Ùe keâe efJekeâeme›eâce Deye Yeer peejer nw? 

 kegâÚ Jew%eeefvekeâeW keâe keânvee nw efkeâ ceeveJe keâe efJekeâeme›eâce ™keâ 
ieÙee nw Deewj kegâÚ keânles nQ efkeâ Jen peejer nw Deewj henues mes lespeieefle mes 
nes jne nw~ yengle keâejCeeW keâer Jepen mes Ùen efJeÕeeme efkeâÙee pee mekeâlee 
nw efkeâ efJekeâeme›eâce Deye Yeer peejer nw~ Fmemes yengle meejs ØeMve G"les nQ~ 
FveceW kegâÚ Ssmes ØeMve Yeer nQ pees yengle ner peefšue nw~ GoenjCe kesâ leewj 
hej Deiej nce Ùen heeles nQ efkeâ pees Deueie-Deueie peeefleÙeeB Deewj 
ØepeeefleÙeeB nQ, Ùeefo Jes pewefJekeâ ™he mes Skeâ pewmeer veneR nw lees keäÙee Deye 
Yeer ceveg<Ùe kesâ efJekeâeme›eâce ceW Jes Gleveer ner meeLe&keâ veneR nQ? peyeefkeâ 
nceeje DeefmlelJe Deepe peerve kesâ DeueeJee DeefOekeâlece lekeâveerkeâer %eeve hej 
efveYe&j nw~ nceeje yeouelee ngDee peerveesce efkeâme no lekeâ nceejer yeoueleer 
ngF& Øeke=âefle, pewmes efkeâ yegefæceòee kesâ efueS efpeccesoej nw? DeegOeefvekeâ 
ceeveJe Skeâ npeej Je<e& yeeo efkeâme lejn lejn nesiee Deewj kewâmee 
efoKesiee? ceeveJe keâe DeeOegefvekeâ efJekeâeme›eâce Skeâ ‘yee™oer megjbie’ 
(ceeFve Heâeru[) keâer lejn nw efpemekeâer Ghes#ee veneR keâer pee mekeâleer nw~ 
Skeâ ØelÙe#e GoenjCe nw– Ssmee peerJe pees efkeâ GYejleer ngF& yeerceeefjÙeeW kesâ 
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keäÙee yeÇÿeeC[ keâe HewâueeJe nes jne nw?* 
 

Øees. peÙevle Jeer. veeueeakeâj**  
 

jsue mšsMeve mes ueewšles meceÙe veeveepeer ves osKee efkeâ yeÛÛes Meeble Deewj 
efJeÛeejceive ueie jns Les~ DeeefKej Gvemes Ûeghe ve jne ieÙee~ 

 ‘‘veeveepeer Deehekesâ meeLe jsueieeefÌ[ÙeeB osKeves ceW cepee DeeÙee~’’ 
Mejo yeesuee~ 

 ‘‘jsueceeie& hej kesâ hegue hej mes ieeefÌ[ÙeeB Deeles-peeles efkeâleveer 
uegYeeJeveer ueieleer nQ~ uesefkeâve veeveepeer Deepe nceW FbefpeveeW keâer meerefšÙeeB 
megveves keâes keäÙeeW keânles Les?’’ ceefuuekeâe ves hetÚe~ 

 ‘‘yeleelee ntB~ hej Ùes yeleeDees meeršer kesâ DeeJeepe ceW keäÙee 
KeeefmeÙele ve]pej DeeF& legcnW?’’ veeveepeer ves hetÚe~ yeÛÛes meesÛeves ueies~ 
DeeefKej ceefuuekeâe ves Devegceeve efkeâÙee ‘‘peye Fbefpeve nceejer lejHeâ Dee jne 
Lee cegPes ueiee efkeâ meeršer TBÛes mJej ceW Leer~ pewmes ner ieeÌ[er hegue kesâ 
veerÛes mes iegpejkeâj ncemes otj peeves ueieer, meeršer keâe mJej efiejkeâj 
efveÛeuee ngDee~’’ 

 Mejo Deewj keâuhevee ves menceefle oMe&keâ Deheves efmej efnueeÙes~ 

 ‘‘efyeukegâue mener~ Fme heefjCeece keâes [e@huej FHesâkeäš keânles nQ, 
efpemekeâer Keespe [e@huej veece Jew%eeefvekeâ ves keâer~ peye OJeefve keâe œeesle 
megveves Jeeues keâer Deesj Deelee nw leye Gmes OJeefve keâe mJej ÛeÌ{e ngDee 
ueielee nw~ Guešs peye œeesle otj Yeeielee nes Gmekeâer OJeefve keâe mJej efiej 
peelee nw~ Deewj Ùen ÛeÌ{le Ùee efiejeJeš œeesle keâer ieefle kesâ Devegheele ceW 
nesleer nw~’’ veeveepeer ves keâne~ 

 ‘‘hej Fmes veehee kewâmes peelee nw?’’ keâuhevee ves hetÚe~ 

 ‘‘peye DeeJeepe efkeâmeer ceeOÙece mes iegpejleer nw, Gme ceeOÙece ceW 
kebâhe Meg® neslee nw Ùeeveer ceeOÙece kesâ nJee kesâ keâCe oesueve keâjles nQ~ 
Skeâ meskesâC[ ceW efkeâleves oesueve nesles nQ~ Gmes Gme DeeJeepe keâer 
øeâerkeäJeWmeer keânles nQ~ leej mJej keâer øeâerkeäJeWmeer efveÛeues mJej keâer øeâerkeäJeWmeer 
mes DeefOekeâ nesleer nw~ ceefuuekeâe peje ieekeâj efoKeevee mee js ie ce....!’’ 

 ceefuuekeâe ves megveeÙee – mee... js... ie... ce... he... Oe... veer... 
mee~’’ 

 ‘‘yengle Ketye’’ veeveepeer yeesues~ ‘‘Deye FmeceW henuee ‘mee’ efveÛeues 
mJej keâe lees otmeje ‘mee’ TBÛes mJej keâe Lee~ Ùeeves henues ‘mee’ keâer 
øeâerkeäJeWmeer otmejs ‘mee’ kesâ cegkeâeyeues keâce, kesâJeue DeeOeer Leer~ 

 ‘‘Deye mecePeer ceQ [e@huej FHesâkeäš keäÙee neslee nw~’’ keâuhevee 
yeesueer~ ‘‘hej veeveepeer Deemeceeve kesâ efmeleejeW kesâ yepeeÙe Deehe peceerve hej 
keâer jsueieeefÌ[ÙeeW keâer yeele keäÙeeW keâj jns nQ?’’ 

  

 veeveepeer "nekeâe ceejkeâj nBmes Deewj yeesues ‘‘DeYeer ceQ efmeleejeW hej 
Deelee ntB~ pewmes OJeefve Deheves ceeOÙece kesâ kebâhe mes G"er uenjesb Éeje FOej 
mes GOej peeleer nw, ØekeâeMe efkeâjCeW Yeer uenjeW kesâ ™he ceW Ûeueleer nQ~’’ 
‘‘Fvekeâe ceeOÙece keäÙee neslee nw?’’ Mejo ves hetÚe~ 

 ‘‘ØekeâeMe uenjW efyevee ceeOÙece peeleer nQ – efveJee&le ‘Jn@keäÙetce’ mes 
Yeer~ hej Fvekesâ Deeves peeves mes efJeÅegle Deewj ÛebgyekeâerÙe #es$eeW ceW kebâhe hewoe 
neslee nw~ Gmeer keâer øeâerkeäJeWmeer [e@huej FHesâkeäš peleeleer nw~’’ veeveepeer 
yeesues~ 

 ‘‘lees ØekeâeMe kesâ pees meele jbie nQ Gvekeâer øeâerkeäJeWefmeÙeeB Deueie-
Deueie nesleer nQ?’’ ceefuuekeâe ves hetÚe~ 

 ‘‘Fvekesâ DeeBkeâÌ[s cegPes Ùeeo veneR nw yesšer! hej Flevee yelee mekeâlee 
ntB yewieveer jbie keâer øeâerkeäJeWmeer ueeue jbie keâer øeâerkeäJeWmeer keâer ueieYeie ogiegveer 
nesleer nw~’’ veeveepeer yeesues~ 

 ‘‘Ùeeves yewieveer jbie keâer øeâerkeäJeWmeer Fve meele jbieeW ceW meyemes pÙeeoe 
lees ueeue keâer meyemes keâce?’’ ceefuuekeâe ves hetÚe~ 

 ‘‘mener yeele! Deewj Deye ceQ Debleefj#e keâer Deesj cegÌ[lee ntB~ peye 
nce metÙe&ØekeâeMe keâes Skeâ MeerMes kesâ efØepce ceW mes Yespeles nw leye Gmekeâe 
Fve meele jbieeW ceW yeBšJeeje nes peelee nw~ Fmeer lejn kesâ ØeÙeesie nce leejeW 
kesâ ØekeâeMe keâes mheskeäš^esmkeâeshe Éeje yeeBškeâj keâj mekeâles nQ~ mheskeäš^esmkeâeshe 
efØepce keâer megOeeefjle DeeJe=efòe nw~ Fmekesâ Éeje GmeceW mes iegpejves Jeeues 
ØekeâeMe keâes efJeefYeVe øeâerkeäJeWmeer Jeeues efnmmeeW ceW yeeBše peelee nw~’’ 

 ‘‘peye leejeW kesâ ØekeâeMe keâer Fme lejn peeBÛe keâer peeleer nw lees 
GmeceW [e@huej FHesâkeäš heeÙee peelee nw~ kegâÚ leejs nceejer Deesj Deeles 
efoKeeF& osles nQ lees kegâÚ leejs ncemes otj peeles efoKeeF& osles nQ~ hej meved 
1914 mes Keieesue efvejer#ekeâeW ves leejeW kesâ mecetneW kesâ ØekeâeMe keâer peeBÛe 
keâjveer Meg® keâer lees GvnW efoKeeF& efoÙee efkeâ [e@huej FHesâkeäš kesâ Devegmeej 
Jes mecetn ncemes otj pee jns nQ~ Skeâ oes DeheJeeo ÚesÌ[keâj Ùen veleerpee 
meYeer leejkeâemecetneWhej ueeiet neslee nw~ 

 ‘‘S[efJeve nyeue leLee efceušve ncemeve (pees nyeue kesâ menkeâejer 
Les) Fve oesveeW ves 1929 lekeâ Deveskeâ leejkeâemecetneW kesâ ØekeâeMe keâer 
peeBÛe keâer~ Gmekesâ DeeOeej hej nyeue ves Ùen veleerpee efvekeâeuee efkeâ keâesF& 
Yeer leejkeâemecetn nceejer DeekeâeMe iebiee mes otj Yeeie jne nw Deewj Yeeieves 
keâe Jesie nceejer DeekeâeMe iebiee mes Gmekeâer pees otjer nw Gmekesâ Devegheele ceW 
neslee nw~ Fmes nyeue keâe efveÙece keânles nQ~ peye 1929 ceW Fme efveÙece 
keâes nyeue ves peeefnj efkeâÙee leye Fme Keespe ves Keieesue peiele ceW 
Keueyeueer yeÛee oer~ 

 µ
meeYeej – Øees. peÙevle Jeer. veeueeakeâj ‘‘DeveesKee Debleefj#e’’ ÚefòemeieÌ{ jepÙe efnvoer «evLe Skeâeoceer Éeje ØekeâeefMele~ 

µµ
Fcesefjšme ØeesHesâmej, Deblej-efJeMJeefJeÅeeueÙe keWâõ : KeieesueefJe%eeve Deewj KeieesueYeeweflekeâer, hetvee-411007.



 keäÙee yeÇÿeeC[ keâe HewâueeJe nes jne nw? 273 

 

 
S[efJeve nyeue (1889-1953) 

 
efceušve ncemeve (1891-1972) 

efceušve ncemeve : "skesâoej mes Keieesue efvejer#ekeâ 

 efceušj ncemeve Meg® ceW KeÛÛejeW keâe "skesâoej Lee~ peye ceeGbš 
efJeumeve JesOeMeeuee kesâ efueÙes 100 FbÛe JÙeeme keâer leye keâer efJeÕe keâer 
meyemes yeÌ[er otjyeerve yeve jner Leer leye FËš, helLej Deeefo 5000 Hegâš 
TBÛeeF& lekeâ hengBÛeeves kesâ efueÙes Gmeves Deheves KeÛÛej "skesâ hej efoÙes~ leye 
Gmes keâewletnue Lee efkeâ Ùes Keieesue efvejer#ekeâ Ssmeer TBÛeeF& hej peekeâj 
osKeles keäÙee nQ? peye otjyeerve yeveer leye Gmeves JeneB jKeJeeueer keâjves keâe 
keâece efueÙee~ jele keâes Jen efvejer#ekeâeW kesâ meeLe JesOekeâeÙe& Yeer keâjves ueiee~ 
Gmekeâer ™efÛe Deewj kegâMeuelee osKekeâj efvejer#ekeâeW ves JesOeeW keâer hetjer 
efpeccesoejer Gme hej meeQhevee Meg™ efkeâÙee~ Ùes efpeccesoejer ncemeve ves 
DeÛÚer lejn mes efveYeeF&~ DeeefKej Gmes JesOeMeeuee keâe Skeâ efvejer#ekeâ 
yeveeÙee ieÙee~ Fmeer keâece hej ueies ncemeve keâer JesOe kegâMeuelee osKekeâj 
nyeue ves Gmes Dehevee menkeâejer Ûegvee~ Deeies Ûeuekeâj Ùen Decesefjkeâe keâe 
Skeâ peevee-ceevee Keieesueefvejer#ekeâ yevee~ 

 veeveepeer kesâ Fme JeòeâJÙe hej Mejo ves hetÚe, ‘‘uesefkeâve keäÙee Fme 
Keespe mes Ùen veneR efmeæ neslee nw efkeâ nceejer DeekeâeMeiebiee Skeâ Keeme 
mLeeve jKeleer nw Fme yeÇÿeeC[ ceW! nceejs meYeer heÌ[esmeer nce mes otj Yeeies 
Ùen yeele ieJe& keâjves ueeÙekeâ Yeues ner ve nes, Keeme lees nw?’’ 

 ‘‘veneR yesše!’’ veeveepeer yeesues ‘‘ØeeÛeerve keâeue mes nce ceeveJe 
Deheves keâes Keeme ceeveles DeeÙes – hej JeemleefJekeâlee kegâÚ Deewj efvekeâueer~ 
keâesheefve&keâme kesâ peceeves lekeâ hetjs yeÇÿeeC[ keâes he=LJeer hej kesâefvõle ceevee 
peelee Lee Deewj he=LJeer keâes efmLej~ Deye nce peeveles nQ efkeâ he=LJeer metjpe 
keâer heefj›eâcee keâjleer nw~ efHeâj Ùen OeejCee jner efkeâ nceeje metjpe 
DeekeâeMeiebiee kesâ kesâvõ ceW Ùeeves cenlJe kesâ mLeeve hej nw~ Ùen Yeer ieuele 
efvekeâueer~ metjpe kesâvõ mes otj Gmekeâer heefj›eâcee keâjlee nw~ leye 
KeieesueMeeefŒeÙeeW ves meesÛee, Kewj nceejer DeekeâeMeiebiee yeÇÿeeC[ keâer 
Devet"er SkeâcesJe nw~ uesefkeâve Ùen DejyeeW leejkeâemecetneW ceW mes Skeâ nw : 
Deewj 1929 kesâ nyeue kesâ efveÙece mes Yeues ner henues henue Ssmee Øeleerle 
ngDee efkeâ nceejer DeekeâeMeiebiee Keeme nw~ uesefkeâve Fme efveÙece keâer peeBÛe 
mes Ùener veleerpee efvekeâuelee nw efkeâ Ùeefo nce efkeâmeer Yeer DevÙe leejkeâemecetn 
hej peekeâj efvejer#eCe keâjW lees JeneB mes yeÇÿeeC[ keâe Jener oMe&ve nesiee pees 
nceejer DeekeâeMeiebiee mes neslee nw~ JeneB mes yeekeâer leejkeâemecetn otj Yeeieles 
efoKeeF& oWies~ Ùeeves yeÇÿeeC[ kesâ meYeer leejkeâemecetn Skeâ ner opex kesâ nQ – 
FveceW keâesF& Skeâ Keeme opexJeeuee veneR~ nce keân mekeâles nQ efkeâ efkeâmeer 
Øepeeleb$e ceW meYeer osMeJeemeer meceeve nkeâJeeues nesles nQ~ Gmeer lejn 
yeÇÿeeC[ kesâ meYeer leejkeâemecetn Skeâ Øepeeleb$eerÙe mlej kesâ nQ~ 

 ‘‘lees nyeue kesâ efveÙece keâe heefjCeece keäÙee nw? Fmemes yeÇÿeeC[ 
keâer keäÙee peevekeâejer efceueleer nw?’’ Mejo ves hetÚe~ 

 ‘‘ceQ Jener yeleeves pee jne Lee~ ceevees Skeâ iegyyeejs hej Úesšs-Úesšs 
yešve efÛehekeâeS ieÙes nQ~ peye iegyyeeje HegâueeÙee peelee nw, leye meYeer 
yešve Skeâ otmejs mes otj Yeeieles efoKeeF& oWies~ Ssmeer neuele ceW efkeâmeer 
Skeâ yešve keâe keâesF& Keeme mLeeve veneR neslee~ yeÇÿeeC[ keâer neuele Jewmeer 
ner nw~ Jen Hetâuelee pee jne nw Deewj GmeceW efmLele leejkeâemecetn Skeâ 
otmejs mes otj pee jns nQ~ Ssmes yeÇÿeeC[ keâes ØemejCeMeerue yeÇÿeeC[ 
(Expanding Universe) keânles nQ~  
 ‘‘Deye Fmekesâ yeejs ceW keâue yeele keâjWies~’’ 

 peye yeÛÛes JeneB mes efvekeâues lees ceefuuekeâe keâes Ssmee ueiee efkeâ 
nceejer metÙe&ceeuee mes Meg® ngF& oemleeve keâe ‘keäueeFce@keäme’ Deye efvekeâš 
Dee ieÙee nw~ 

 O 



hetJeer& Gòej ØeosMe ceW GieeF& peeves Jeeueer Oeeve keâer GvveleMeerue ØepeeefleÙeeB, ueieves Jeeues ØecegKe jesie, 
keâerš SJeb Gvekeâe GefÛele efveoeve 

 
Øees. jefJe Øeleehe efmebn*, ØekeâeMe efmebn**, cegkesâMe kegâceej efmebn*** SJeb jJeerMe kegâceej efmebn**** 

 

Oeeve mebmeej keâer Skeâ ØecegKe KeeÅe heâmeue kesâ ™he ceW henÛeeve jKelee nQ 
pees ueieYeie 80 ØeefleMele JewefMJekeâ Deeyeeoer keâe YejCe hees<eCe keâjlee nw~ 
efJeMJe ceW kegâue 7302 ueeKe šve Oeeve keâe Glheeove ueieYeie 1570 
ueeKe ns0 Yet-Yeeie (2012-13) mes neslee nw SJeb Ùen mebmeej kesâ kegâue 
KeeÅe YeC[ej keâe Skeâ Dence efnmmee nw~ Yeejle Skeâ ke=âef<e ØeOeeve osMe 
nw Fmekeâer 70 ØeefleMele mes DeefOekeâ pevemebKÙee ieebJeeW ces jnleer nQ SJeb 
hetCe&leÙee: ke=âef<e hej efveYe&j nw~ osMe kesâ kegâue KeeÅeevve Glheeove ceW Oeeve 
keâe 43 ØeefleMele Ùeesieoeve nw~ Oeeve keâer Kesleer leerve ØecegKe heeefjleb$eeW : 
Je<ee&efßele ThejYetefce (16 ØeefleMele), efmebefÛele ceOÙece Yetefce (45 
ØeefleMele) leLee Je<ee&efßele efveÛeueerYetefce (39 ØeefleMele), kesâ Debleie&le 
efJeefYevve Øekeâej keâer efceefóÙeeW SJeb peueJeeÙeg oMeeDeesW ceW hetjs Je<e& ueieYeie 
445 ueeKe nwkeäšj #es$e cesW keâer peeleer nw SJeb ØeefleJe<e& 104 ueeKe šve 
mes pÙeeoe Glheeove neslee nw~ Oeeve Yeejle keâer Skeâ ØecegKe KeeÅe heâmeue 
nw hejvleg Fmekeâer Glheeokeâlee Je=efæ oj keâer leguevee ceW kesâJeue keâce ner 
veneR nw Deefheleg ueieYeie leerve iegvee keâce nw~ Dele: YeefJe<Ùe ceW ÛeeJeue 
Glheeokeâlee keâer megefveefMÛelelee kesâ efueS veF& heæefleÙeeB pewmes efkeâ mebkeâj 
Oeeve Glheeove lekeâefvekeâer, DeefOekeâ Ghepe osves Jeeueer GvveleMeerue, pees efkeâ 
DevÙe ØepeeefleÙeeW keâer leguevee ceW 1 mes 2 šve pÙeeoe Glheeokeâ nesleer nw, 
Ùen Skeâ GÛÛe Ghepe #ecelee Ùegòeâ, Deewmeleve 6-8 šve/ns0 hewoeJeej 
osves Jeeueer DeespemJeer efkeâmceW nesleer nw~ Dele: Fmekeâe lJeefjle oesnve kegâue 
Glheeove Je=efæ ceW ØecegKe Yetefcekeâe efveYee mekeâlee nw~  

 hetJeea Gòej ØeosMe ceW Oeeve Glheeove keâe 22 ØeefleMele #es$e Je<ee& 
hej DeeOeeefjle nw~ hetJeea Gòej ØeosMe ceW peue YejeJe, metKes keâer efmLeefle, 
KejheleJeej, keâerš SJeb jesie Oeeve kesâ Glheeove keâes keâce keâjves Jeeues 
ØecegKe keâejCe nQ~ peueYejeJe Jeeues #es$eeW ces bOeeve keâer Glheeokeâlee 1.7 
mes 2.25 šve Øeefle nskeäšsÙej nw pees efmebefÛele Oeeve keâer leguevee ces 
ueieYeie Skeâ efleneF& nw~ Oeeve keâer DeefOekeâ Glheeokeâlee kesâ efueÙes efJeefYeVe 
heefjefmLeefleÙeeW kesâ Devegmeej pewmes, metKee, yeeÌ{«emle, Gmejerueer Je efmebefÛele 
oMeeDeeW Deeefo kesâ efueÙes efJeefYevve ØepeeefleÙeeW keâe efJekeâeme efkeâÙee peelee 
nw~ Fve efyevogDees keâes OÙeeve ces jKeles ngS Yeejle ves efheâefueefhevme kesâ 
menÙeesie mes keâF& GvveleMeerue ØepeeefleÙeeW keâe efJekeâeme efkeâÙee nw~ pees 
efJeefYeVe Øekeâej kesâ #es$eeW ceW DeÛÚer Ghepe os jner nw, Gvekeâe efJeJejCe 
leeefuekeâe 1 SJeb 2 ceW oMee&Ùee ieÙee nw~  

 

 

yeerpe keâe ÛegveeJe SJeb yeerpe oj  

 efkeâmeeveeW keâes meowJe Megæ SJeced mJemLe yeerpe keâe ner ØeÙeesie 
keâjvee ÛeeefnÙes~ yeerpe ØeceeefCele mebmLeeDeeW Je ke=âef<e efJeMJe efJeÅeeueÙeeW mes 
ner uesvee ÛeeefnÙes~ yegJeeF& DeLeJee heewOe [eueves mes henues yeerpe keâe 
GheÛeej keâjvee Deefle DeeJeMÙekeâ nw~ jesheeF& kesâ efueÙes 20-25 efkeâ«ee. 
leLee meerOeer yegDeeF& kesâ efueS 80-100 efkeâ«ee. yeerpe keâer cee$ee Øeefle 
nskeäšsÙej GheÙegòeâ nesleer nw~  

yeerpe MeesOeve  

 Oeeve kesâ yeerpe keâes 10 ØeefleMele vecekeâ kesâ Ieesue ceW (100 «eece 
vecekeâ 1 ueeršj heeveer) [euekeâj efnueeÙeW Kejeye yeerpe Thej melen hej 
lewjves ueieWies efpevekeâes efvekeâeue keâj heWâkeâ oW~ veerÛes yew"s ngSs mJemLe yeerpe 
keâes meeheâ heeveer mes Oeeskeâj ÚeÙee ceW megKee ueW leLee yeerpe MeesOeve veme&jer 
[eueves mes hetJe& yeerpe keâes keâeyexv[eefpece-50 kesâ ÛetCe& (yesefJeefmšve Ùee 
[sjesmeeue Ùee S«eesefpece) 2 «eece DeLeJee 1 «eece Leerjce Øeefle efkeâuees«eece 
yeerpe keâer oj mes GheÛeeefjle keâj uesvee ÛeeefnÙes~ GheÛeej kesâ efueÙes 
DeeJeMÙekeâ yeerpe Je MeesOekeâ keâes efceóer kesâ IeÌ[s ceW [euekeâj DeÛÚer lejn 
efceuee ueW leoeshejevle DeeJeMÙekeâleevegmeej meerOeer yegJeeF& Ùee veme&jer kesâ 
efueÙes ØeÙeesie keâjW~  

efÚškeâJeeB efJeefOe mes yegJeeF&  

 hetJeea Gòej ØeosMe ceW peue YejeJe, metKes keâer efmLeefle Jeeues #es$eeW 
ceW ieceea kesâ efoveeW ceW efceóer heuešves Jeeues nue mes oes-leerve pegleeF& 
DeJeMÙe keâj oW efpememes KejheleJeej SJeb keâerš ve° nes peeÙeW~ Oeeve keâer 
yegJeeF&/ jesheeF& peueYejeJe, metKes keâer efmLeefle Deeefo hej efveYe&j keâjleer nw~ 
ienjs Je Deefle ienjs #es$eeW ceW ieceea keâer pegleeF& kesâ kegâÚ meceÙe heMÛeeled 
metKes Kesle ceW MeesefOele yeerpe keâer efÚškeâJeeB efJeefOe mes yegJeeF& ceF& kesâ 
Deefvlece mehleen lekeâ DeJeMÙe keâj oW~ meerOeer yegJeeF& Jeeues #es$eeW ceW 60 
efkeâ«ee. heâe@mheâesjme leòJe kesâ ™he ceW (3.5-4 kegâvleue efmebefieue meghej 
heâe@mhesâš) Øeefle nskeäšsÙej keâer oj mes pegleeF& kesâ meceÙe DeJeMÙe efceuee oW~ 
Ssmee keâjves mes Oeeve kesâ heewOes mJemLe nesles nw Deewj Gvekeâer yeeÌ{ Je metKee 
menve keâjves keâer #ecelee yeÌ{ peeleer nw~  
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leeefuekeâe 1: hetJeea Gòej ØeosMe efkeâ efueÙes GieeF& peeves Jeeueer Oeeve keâer GvveleMeerue/ DeefOekeâ Ghepe osves Jeeueer ØecegKe ØepeeefleÙee@ nQ - 
›eâ. meb. Øepeeefle keâe veece   

  
hekeâves keâer DeJeefOe 
efoveeWs ceW   

Ghepe kegbâ/ ns0  
   

ÛeeJeue keâer efJeMes<elee  

1. vejsvõ -97  95-100 efove 40-45 kegbâ/ns0 cenerve uecyee  

2. ceeueJeerÙe 3022 110-115 efove  50-55 kegbâ/ns0  cenerve uecyee 

3. Jevovee  100-105 efove 40-45 kegbâ/ns0 cenerve ceOÙece  

4. peerje  100-105 efove 40-45 kegbâ/ns0 cenerve ceOÙece  
5. leguemeer  100-105 efove 40-45 kegbâ/ns0 cenerve ceOÙece  

6. ieesefJevo  105-110 efove  40-45 kegbâ/ns0 cenerve uecyee  

7. DeefMJeveer 100-110 efove  40-45 kegbâ/ns0  Úesše ceesše  

8. vejsvõ-118  95-100 efove  45-50 keggbâ/ns0  cenerve uecyee 

9. ceeueJeerÙe 2-1  120-125 efove 50-55 kegbâ/ns0 cenerve uecyee 
10. ceeueJeerÙe megievOe 105  130-135 efove  65-70 kegbâ/ns0 cenerve ceOÙece  

11. ceeueJeerÙe 4-3   135-140 efove 60-65 kegbâ/ns0  cenerve ceOÙece  

12. vejsvõ-359 130-135 efove  55-60 kegbâ/ns0  uecyee ceesše  

13. Øees. S«ees. 6444 mebkeâj  135-140 efove  60-65 kegâb/ns0  uecyee ceesše  

14. Øees. S«ees. 6201 mebkeâj  135-140 efove  60-65 kegâb/ns0  uecyee ceesše  
15. heer. SÛe. yeer - 71 mebkeâj  135-140 efove  60-65 kegâb/ns0  ceOÙece ceesše   

16. kesâ. Deej. SÛe. - 2 mebkeâj  135-140 efove  60-65 kegâb/ns0  uecyee ceesše  

17. heer. Deej. SÛe. 10  120-125 efove  50-55 kegâb/ns0  meg uecyee heleuee  

18. hetmee yeemeceleer 1 130-135 efove  40-42 kegâb/ns0  meg uecyee heleuee  

19. yeemeceleer - 360 135-140 efove  40-42 kegâb/ns0  meg uecyee heleuee  
20. lejeJejer yeemeceleer  132-135 efove  35-40 kegâb/ns0  meg uecyee heleuee  

21. megievOe 3 120-125 efove  45-50 kegâb/ns0  meg uecyee heleuee  

22. mejpet-52 132-135 efove  50-55 kegâb/ns0  ceOÙece ceesše  

23. mJeCee&/Sce. šer. Ùet. 7029 145 efove   40 kegâb/ns0  meg. Úesše heleuee   

24. meecYee cenmetjer/yeer.heer.šer. 5204 145 efove   65 kegâb/ns0  meg. Úesše heleuee   
25. vejsvõ- 2026 150 efove   40-42 kegâb/ns0  meg. ceOÙece heleuee   

26. meesvee cebmetjer  155 efove   40-42 kegâb/ns0  meg. ceOÙece heleuee   

27. šeFhe-9 150 efove   30-35 kegâb/ns0  cenerve veeskeâ veejbieer    

28. šeFhe-23 135-145 efove  30-35 kegâb/ns0  uecyee heleuee   

29. šeFhe-100 140-150 efove  30-35 kegâb/ns0  ceesše veeskeâ heeruee    
30. ›eâeme-116 150 efove   35-40 kegbâ/ns0  uecyee Yetje  

31. peer. Deej. 32  160 efove   40 kegbâ/ns0  meg. Úesše heleuee   

32. yeeoMeenYeesie 160 efove   40 kegbâ/ns0  meg. Úesše heleuee   

33. keâeueevecekeâ  155-160 efove  40-42 kegbâ/ns0  meg. ceOÙece heleuee   

34. ieesefJevo Yeesie 160 efove   40-42 kegbâ/ns0  meg. ceOÙece heleuee   
35. petner yebieeue  140-150 efove  40-42 kegbâ/ns0  meg. ceOÙece heleuee   

36. OeefveÙee  150 efove   40 kegbâ/ns0  meg. Úesše ceesše    

37. DepeJeeFve  145-150 efove  40-42 kegbâ/ns0  meg. Úesše heleuee   

 Fmekesâ DeueeJee Oeeve keâer efkeâmceeW keâes peueJeeÙeg leLee ce=oe keâer heefjefmLeefleÙeeW kesâ DeeOeej hej Yeer keâF& JeieeX ceW efJeYeeefpele keâj mekeâles nQ 
pees efkeâ efvecveefueefKele nQ~  
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leeefuekeâe 2: hetJeea Gòej ØeosMe ceW meerOeer yegJeeF&, jesheeF& kesâ efueÙes, Gmejerueer Yetefce, efveÛeues SJeb peue YejeJe Jeeues #es$eeW, Skeâ ceeršj mes 
DeefOekeâ ienjeF& kesâ efueÙes, yeeÌ{ «emle #es$eeW kesâ efueÙes, mebkeâj Oeeve keâer Gvvele efkeâmceW SJeb kegâÚ mLeeveerÙe megieefvOele ØepeeefleÙeeB:  

›eâ. 
meb. 

meerOeer yegJeeF& jesheeF& kesâ efueÙes Gmejerueer Yetefce 
ceW GieeF& peeves 

ØepeeefleÙee@ 

efveÛeues SJeb 
peue YejeJe 
Jeeues #es$eeW 
kesâ efueÙes 

Skeâ ceeršj 
mes DeefOekeâ 
ienjeF& kesâ 

efueÙes 

yeeÌ{ «emle 
#es$eeW kesâ 
efueÙes 

mebkeâj Oeeve 
keâer Gvvele 
efkeâmceW 

mLeeveerÙe 
megieefvOele 
ØepeeefleÙeeW 

1. vejsvõ -118 ieesefJevo  vejsvõ Gmej Oeeve-
1  

mJeCee& Ùee Sce. 
šer. Ùet. 7029

vejsvõ -8002 DeeF. Deej. - 
64 meye1  

heer. SÛe. yeer. 
- 71   

peer. Deej. 32

2. vejsvõ-97  vejsvõ -80 vejsvõ Gmej Oeeve 
-2 

meesvee cenmetjer cenmetjer ÛeefkeâÙee-59  Øees. S«ees. - 
6444 

yeeoMeenYeesie 

3. ieesefJevo  mJeCee& Ùee Sce. šer. 
Ùet. 7029  

meer Sme Deej -
10  

vejsvõ Oeeve -
2008 

peue uenjer peueefØeÙee Øees. S«ees. - 
6201 

keâeueevecekeâ 

4. Jejeveer oerhe  meecYee cenmetjer Ùee 
yeer. heer. šer. 
5204 

meer Sme Deej -
13,30 

vejsvõ veejeÙeCeer peue efveefOe hetmee Deej. 
SÛe. -10 

ieesefJevo Yeesie 

5. nerje  vejsvõ ueeueceleer  meesvee cenmetjer vejsvõ peue 
heg<he 

peue ceive vejsvõ Gmej 
mebkeâj Oeeve -3 

petner yebieeue

6. Meg<keâ meceüeš  vejsvõ-97 vejsvõ Gmej Oeeve-
3 

vejsvõ ceÙebkeâ ceOegkeâj pes. kesâ. Deej. 
SÛe. 401 

OeefveÙee

7. ceeueJeerÙe 
megievOe Oeeve - 
105  

ceeueJeerÙe megievOe 
105  

 ›eâeme-116 yeeÌ{ DeJejesOeer  kesâ. Deej. 
SÛe. -2 

DepeJeeFve 

8. ceueJeerÙe Oeeve-
3022 

ceeueJeerÙe Oeeve 4-
3 

 še-100 mJeCee& meye 1   mLeeveerÙe yeemeceleer 

9. ieesefJevo  ceeueJeerÙe Oeeve 2-
1 

 heer. Deej. SÛe. 
-2 

 ceeueJeerÙe megievOe 
105  

10. peerje  ceeueJeerÙe yeemeceleer 
Oeeve 10-9 

 peue uenjer  ceeueJeerÙe Oeeve 
10-9 

 
efÛe$e 1(keâ): Jew%eeefvekeâ efJeefOe mes ceveg<Ùe Meefòeâ Éeje Oeeve kesâ Øepevekeâ yeerpe Glheeove keâjves keâer lekeâveerkeâer 
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efÛe$e -1 (Ke): Oeeve keâer GvveleMeerue/DeefOekeâ Ghepe osves Jeeueer keâeMeer efnvot efJeMJeefJe]]ÅeeueÙe Éeje efJekeâefmele ØepeeefleÙee 

 

efÛe$e - 1 (ie): Oeeve keâer GvveleMeerue/DeefOekeâ Ghepe osves Jeeueer keâeMeer efnvot efJeMJeefJeÅeeueÙe Éeje efJekeâefmele ØepeeefleÙeeB 

veme&jer DeLeJee heewOe lewÙeej keâjvee  

 veme&jer ceW heewOeeW kesâ mJeemLÙe keâe OÙeeve jKevee DeeJeMÙekeâ nw~ 
peueYejeJe Jeeues #es$eeW ceW jesheeF& kesâ yeeo heewOeeW kesâ cejves keâer DeeMebkeâe 
Yeer jnleer nw~ Dele: jesheeF& kesâ efueÙes mJemLe heewOes lewÙeej keâjves kesâ efueÙes 
efvecve yeeleeW hej OÙeeve DeJeMÙe os: 

• veme&jer ceW yeerpe keâer oj 40-50 «eece Øeefle Jeie& ceeršj mes 
DeefOekeâ ve jKes~  

• yeerpe keâer yegDeeF& mes 10-15 efove henues 1 efkeâ«ee. ieesyej keâer 
meÌ[er Keeo Øeefle Jeie&ceeršj (10 šve Øeefle nskeäšsÙej) keâer oj mes 
efceóer ces DeÛÚer lejn mes efceuee oW DeLeJee hewâuee oW~  

• yegJeeF& kesâ Skeâ efove henues 130 efkeâ«ee. ÙetefjÙee, 250 
efkeâ«ee.efmebefieue meghej heâe@mhesâš Je 20 efkeâ«ee. efpebkeâ meuhesâš Øeefle 
nskeäšsÙej keâer oj mes veme&jer kesâ Kesle ceW DeÛÚer lejn mes efceuee 
oW~ 

• veme&jer kesâ Kesle ceW heuesJee keâjkesâ heeše Ûeuee oW leLee kegâÚ meceÙe  
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efÛe$e - 1 (Ie): Oeeve keâer GvveleMeerue/DeefOekeâ Ghepe osves Jeeueer keâeMeer efnvot efJeMJeefJeÅeeueÙe Éeje efJekeâefmele ØepeeefleÙeeB 

yeeo yeerpe keâer yegJeeF& keâjW~ Fme Øekeâej yeerpe kesâ Thej efceóer keâer 
kesâJeue heleueer hele& ner jnsieer efpememes Debkegâj mener nesiee Deewj 
heewOe Deemeeveer mes GKeÌ[sieer~  

• jesheeF& mes henues veme&jer ceW ve$epeve GJe&jkeâ keâe ØeÙeesie veneR 
keâjvee ÛeeefnÙes DevÙeLee jesheeF& kesâ yeeo Ùeefo Kesle ceW peue YejeJe 
nes ieÙee nes lees heewOes cej peeÙeWies~  

• veme&jer kesâ Kesle ceW heâe@mheâesjme keâe ØeÙeesie DeJeMÙe keâjW efpememes 
heâmeue keâer yeeÌ{ menveMeeruelee yeÌ{ peeleer nw~ 

heewOes jesheCe SJeb iewhe efheâefuebie  

 Oeeve keâer jesheeF& pegueeF& kesâ ØeLece mehleen lekeâ DeJeMÙe keâj oW, 
jesheeF& kesâ henues kesâ henues mebmlegle ve$epeve keâer DeeOeer cee$ee, heâe@mheâesjme, 
heesšeMe Je efpebkeâ meuhesâš keâer hetjer cee$ee Kesle ceW heuesJee keâjles meceÙe 
efceuee oW~ jesheeF& kesâ efueÙes 20-25 efove keâer heewOe 20-15 meWšerceeršj 
(20 mesceer. hebefòeâ mes hebefòeâ SJeb 15 mesceer. heewOes mes heewOes keâer otjer) keâer 
otjer hej ueieevee GheÙegòeâ neslee nw~ jesheeF& kesâ Skeâ mehleen kesâ yeeo cejs 
ngSs heewOeeW kesâ mLeeve hej veÙes heewOeeW keâes legjvle ueiee oW leeefkeâ Øeefle 
FkeâeF& heewOeeW keâer mebKÙee keâce ve nesves heeÙes~ DeÛÚer Ghepe kesâ efueS Øeefle 
Jeie& ceeršj 35 mes 40 heewOes DeLeJee 250-350 yeeefueÙeeB DeJeMÙe 
nesveer ÛeeefnÙes~  

KeleheleJeej efveÙev$eCe  

 meerOeer yegJeeF& Jeeues Oeeve kesâ KesleeW ceW yegJeeF& kesâ 30-35 efove 
yeeo peye heewOes 20 mes 30 mesceer. kesâ nes peeBSW leye efvekeâeF& keâjkesâ 
KejheleJeejeW keâes ve° keâj osvee ÛeeefnÙes~ Ùen keâeÙe& KejheleJeej efJeveeMekeâ 

jmeeÙeveeW Éeje Yeer efkeâÙee pee mekeâlee nw~ jesheeF& Jeeues Oeeve kesâ KesleeW ceW 
Ieeme peeefle SJeb ÛeewÌ[er heòeer Jeeues KejheleJeejebbs kesâ efveÙev$eCe nsleg 
yÙetšekeäueesj (5 ØeefleMele «esvÙetue) 30-40 efkeâ«ee. DeLeJee yesefvLeÙeeskeâeye& 
(10 ØeefleMele «esvÙetue) 15 efkeâ«ee. Ùee yesefvLeÙeeskeâeye& (50 F&. meer.) 3 
ueeršj Ùee Sveerueesheâeme (30 F&. meer.) 3 ueeršj Øeefle nskeäšsÙej keâer oj 
mes jesheeF& kesâ 3-4 efove kesâ Devoj ØeÙeesie/efÚÌ[keâeJe keâjvee GefÛele neslee 
nw~ yÙetšekeäueesj keâe ØeÙeesie 3-4 mesceer. heeveer ceW SJeb yesefvLeÙeeskeâeye& keâe 
ØeÙeesie DeÛÚer veceer nesves hej ner efkeâÙee peevee ÛeeefnÙes~ kesâJeue ÛeewÌ[er 
heòeer Jeeues KejheleJeejeW kesâ efveÙev$eCe nsleg 2, 4- [er. meesef[Ùece meeuš 
keâes 625 «eece Øeefle nskeäšsÙej keâer oj mes 400-600 ueeršj heeveer ceW 
Ieesue keâj efÚÌ[keâeJe jesheeF& kesâ Skeâ mehleen yeeo ner keâjvee ÛeeefnÙes~ 
jmeeÙeveeW Éeje KejheleJeej keâer jeskeâLeece kesâ efueÙes Ùen Deefle DeeJeMÙekeâ 
nw efkeâ oevesoej jmeeÙeveeW keâe ØeÙeesie keâjles meceÙe Kesle ceW 4-5 mesceer. 
heeveer Yeje nesvee ÛeeefnÙes~  

jesefiebie 

 Oeeve keâe Megæ Je iegCeJeòeeÙegòeâ yeerpe hewoe keâjves nsleg Oeeve kesâ 
Kesle ceW jesefiebie Deefle DeeJeMÙekeâ nw~  

• henueer yeej keâuues yeveles meceÙe pees heewOes Deueie Øepeeefle kesâ 
efoKeeF& oW GvnW legjvle Kesle mes yeenj efvekeâeue osvee ÛeeefnÙes~  

• otmejer yeej hetâue Deeles meceÙe efpeve heewOeeW ceW meeLe-meeLe hetâue ve 
Dee jns neW GvnW efvekeâeue osvee ÛeeefnÙes~  

• leermejer yeej Oeeve kesâ hekeâves kesâ meceÙe pees heewOes meeLe-meeLe ve 
hekeâ jns nesW leLee efoKeves ces efYevve nes Ùee henueer Je otmejer yeej  



 hetJeea Gòej ØeosMe ceW GieeF& peeves Jeeueer Oeeve keâer GVeleMeerue ØepeeefleÙeeB, ueieves Jeeues ØecegKe jesie, keâerš SJeb Gvekeâe GefÛele efveoeve 279 

 

efÛe$e-2 (d): Oeeve ceW ueieves Jeeues ØecegKe keâerš SJeb Gvekeâer henÛeeve 

 

efÛe$e-2 (Ke): Oeeve ceW ueieves Jeeues keâerš iebOeer yeie (Gundhi bug), heòee cees{keâ (Leaf folder), efnmhee keâerš (Hispa) SJeb Gvekeâer henÛeeve 

 

efÛe$e-3 (keâ): Oeeve ceW ueieves Jeeuee ØeIJevMe jesie (Symptom of Blast disease) SJeb Gvekesâ ue#eCe 
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kesâ jesefiebie ceW Útš ieÙes neW GvnW Yeer efvekeâeue osvee ÛeeefnÙes~ 
leeefkeâ, yeerpe keâer Megæ Je iegCeJeòee megefveefMÛele jns~  

hetJeea Gòej ØeosMe ces Oeeve ceW ueieves Jeeues ØecegKe keâerš SJeb jesie  

 Oeeve keâer Ghepe keâes #eefle hengbÛeeves Jeeues keâejkeâeW ceW jesieeW SJeb 
keâeršeW keâe ØecegKe mLeeve nw~ DeYeer lekeâ jesieeW SJeb keâeršeW mes efvehešves kesâ 
efueS jmeeÙeveeW keâe ner meneje efueÙee peelee jne nw~ Ùen jmeeÙeve KeÛeeaues 
nesves kesâ meeLe-meeLe JeeleeJejCe keâes Øeotef<ele keâjles nw~ jmeeÙeveeW kesâ 
efvejblej ØeÙeesie mes jesieeW SJeb keâeršeW ceW Gvekesâ efJe™æ DeJejesOe hewoe nes 
peelee nw~ meeLe ner meeLe heewOeeW keâes mJemLe yeveeÙes jKeves Jeeues efce$e 
keâeršeW Je peerJeeCegDeeW keâer mebKÙee ceW keâceer nes peeleer nw, efpememes 
heÙee&JejCe keâe meblegueve efyeieÌ[ peelee nw~ mecemÙeeDeeW kesâ ØeYeeJeer efveoeve 
SJeb GheÙegòeâ yeÛeeJe kesâ efueS mecesefkeâle jesie ØeyebOe keâjvee ÛeeefnS, 
efpememes jesie keâe OevelJe meerefcele jns Deewj Gvemes DeeefLe&keâ #eefle Yeer ve 
hengbÛe mekesâ~  

Oeeve kesâ ØecegKe keâerš  

 Yeejle ceW Oeeve keâer heâmeue ceW ueieYeie 537 Øekeâej keâer 
veeMekeâkeâeršeW keâe Dee›eâceCe neslee nw efpemeceW mes 385 ØepeeefleÙeeW kesâ 
veeMekeâkeâeršeW, 51 ØepeeefleÙeeW kesâ met$eke=âefceÙee@ leLee 21 ØepeeefleÙeeW kesâ 
Iegve keâeršW nw efpememes Ghepe keâes #eefle nesleer nw~ FveceW mes efpeve ØecegKe 
veeMekeâkeâeršeW kesâ keâejCe DeeefLe&keâ #eefleÙee@ nesleer nQ Jes efvecve nQ: 

Oeeve keâe efnmhee keâerš  

 JeÙemkeâ YeeQje veerues keâeues jbie keâe neslee nw Deewj Gmekesâ Thej 
keâeBšs nesles nQ Fmekeâer FefuueÙeeB nukeâe heerueeheve efueÙes ngSs nesleer nQ Deewj 
Gvekeâer yeenjer ÛeceÌ[er keâer ÛejleeW kesâ yeerÛe megjbie nesleer nw~  

 #eefle Je Gmekesâ ue#eCe - Fmekeâer efie[ej leLee JeÙemkeâ heefòeÙeeW 
keâes KegjÛekeâj Gmekesâ njs Yeeie keâes Keeles nw efpememe heefòeÙeeB metKekeâj ve° 
nes peeleer nw (efÛe$e-2) 

Oeeve keâe efšñe  

 Fme keâerš keâe Øekeâeshe pegueeF& mes efmelecyej lekeâ neslee nw~ Ùen 
keâerš nje heerueeheve efueÙes ngSs 3-5 mesceer. uecyee neslee nw~ 

 #eefle Je Gmekesâ ue#eCe - Fmekesâ Je#e kesâ efkeâveejs keâeueer 
OeeefjÙeeB nesleer nw~ efvecheâ keâe jbie heeruee leLee Fmekesâ yeÌ[s nes peeves hej 
hebKe hej Oeyyes yeve peeles nQ~ Fme keâerš kesâ efvecheâ leLee ØeesÌ{ oesveeW ner 
heâmeue keâes keâeheâer #eefle hengBÛeeles nQ~ Ùes heefòeÙeeB SJeb keâesceue leveeW keâes 
keâeš keâj Kee peeles nQ~  

levee Úsokeâ - Ùen Yeejle kesâ meYeer Yeeiees ces heeÙee peelee nw~  

 #eefle Je Gmekesâ ue#eCe - ØeewÌ{ ceeoe heòeer kesâ Ghejer melen hej 
mecetn ceW DebC[s osleer nw~ lelheMÛeele Fve DebC[es  mes  5-8  efove  yeeo  

ueeJee& efvekeâuelee nw~ pees 2-3 efove lekeâ heefòe kesâ njs Tlekeâ keâes Kee 
peelee nw~ Fmekesâ yeeo leves kesâ Devoj Tlekeâes keâes keâešles Jeoeles ngS 
Ghej yeÌ{lee nw (efÛe$e-2)~ efpememes peÌ[ mes leves cesb Ghej lekeâ ÚeefveÙe 
SJe peue ØeJeen ™keâ peelee nw~ efpemekesâ keâejCe heewOees keâe yeerpe Jeeuee 
Yeeie metKe peelee nw~ efpemes mehesâo yeeueer keânles nw~ Ùeefo Fmekeâe Øekeâeshe 
ØeejbefYekeâ DeJemLee ceW nes peelee nw lees yeeueer vener yeveves heeleer nQ leLee 
yeeueer kesâ yeeo Øekeâeshe nesves hej yeeueer hetjer lejn mes metKe peeleer nw~  

Oeeve keâe Yegveiee  

 cegKÙeleŠ leerve Øekeâej kesâ Yegveiees keâe Øekeâeshe neslee nw, Yetje, 
mehesâo, SJeb nje~ Ùen keâerš peneB Deeõ&lee pÙeeoe nesleer nw JeneB pÙeeoe 
vegkeâmeeve hengÛeeles nw~ Fvekeâe Øekeâeshe meyemes DeefOekeâ (Dekeäštyej-veJecyej) 
cenerves ceW neslee nw keäÙeeWefkeâ Fme cenerves ceW Deeõ&lee DeefOekeâ nesleer nw~ 
DeefOekeâ peue YejeJe SJeb ve$epeve keâe DeefOekeâ cee$ee ceW ØeÙeesie Fmekeâer 
Je=efæ SJeb efJekeâeme kesâ efueÙes yengle Devegketâue heefjefmLeefleÙees keâes hewoe 
keâjlee nw~  

 #eefle Je Gmekesâ ue#eCe - Yetjs Yetveies keâs efMeMeg Je JeÙemkeâ 
oesveeW ner heewOees kesâ DeeOeeefjÙe Yeeie hej peue keâer melen mes Thej Skeâ$e 
neskeâj jme Ûetmeles nw peyeefkeâ njs Yetveies kesâ efMeMeg Je JeÙemkeâ oesveeW ner 
heefòeÙeeW mes jme Ûetmeles nQ~ jme keâer keâceer nesves kesâ keâejCe heewOes/heefòeÙeeW 
heerueer heÌ[ peeleer nw~ Deewj yeeo ceW Yetjer nesles ngS metKe peeleer nw (efÛe$e-
2)~ Fvekesâ Dee›eâceCe nesves hej Kesle ceW Úesšs metKes #es$e efoKeeF& osles nQ 
pees yeeo ceW hetjs Kesle ceW hewâue peeles nw~ Ùes Yetveies keâF& DevÙe efJe<eeCeg 
peefvele jesieeW keâes heâueeves ceW Jeenkeâ keâe keâece keâjles nw~  

heefòe uehesškeâ 

 Fmekeâe Øekeâeshe cegKÙele: meYeer #es$eeW leLee meYeer DeJemLee ceW osKee 
ieÙee nw hejvleg GÛÛe Deeõ&lee SJeb meeceevÙe leehe hej heewOeesb kesâ efJekeâeme 
keâer Deefvlece DeJemLee ces pÙeeoe neslee nw~  

 #eefle Je Gmekesâ ue#eCe - Fmekeâe ueeJee& ner pÙeeoe vegkeâmeeve 
keâjlee nw~ pees heefòeÙeeW kesâ oeveeW efkeâveejeW keâes ceesÌ[keâj meše osvee nQ~ 
leLee Devoj efÚhekeâj TlekeâeW keâes KejesÛe keâj Kee peelee nw~ efpememes 
heefòe hej peeueer ™heer mehesâo mehesâo Oeyyes efoKeeÙeer osles nw (efÛe$e-2)~ 
efpememes ØekeâeMe mebMues<eCe keâer Øeef›eâÙee yeeefOele nesleer nw~ Deewj Ghepe 
keâce nes peeleer nw~ 

iebOeer yeie 

 Ùen njs Ùee Yetjs jbie keâe Goj efmLele iebOe «eefvLe Éeje yeoyegoej 
iebOe ÚesÌ[lee nw~ Fme keâejCe Fmekeâes iebOeer yeie keânles nw~ efMeMeg SJeb 
Øees[ oesveeW ner heewOeeW mes jme Ûetmeles nw~ leLee Je<ee& kesâ Devle ces Yeejer 
mebKÙee ceW efoKeeÙeer osles nw~  

 #eefle Je Gmekesâ ue#eCe - heewOees ces yeeueer ueieves Je oeveeW ceW otOe 
YejeJe kesâ meceÙe Fmekesâ efMeMeg Deewj ØeewÌ[ oesveeW ner  heewOeeW  mes  jme  Ûetmeles  
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efÛe$e-3 (Ke): Oeeve ceW ueieves Jeeuee peerJeeCeg Debieceejer (Symptom of Bacterial blight) jesie SJeb Gvekesâ ue#eCe 

 

 
efÛe$e-3 (ie): Oeeve ceW ueieves Jeeuee DeeYeemeer kebâ[ jesie (Symptom of False smut)  jesie SJeb Gvekesâ ue#eCe 

 

 

efÛe$e-3 (Ie): Oeeve ceW ueieves Jeeuee Dee#eo Debieceejer (Sheath blight), Yetje Oeyyee (Brown spot) jesie SJeb Gvekesâ ue#eCe 
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nQ (efÛe$e-2)~ efpemekesâ keâejCe heewOeesW kesâ yeeefueÙeeW kesâ oeveeW ceW DeebefMekeâ 
YejeJe ner nes heelee nw~ Deewj kegâÚ hegCe&leÙe: Keeueer jn peeleer nw~ 
efpememes Ghepe keâce nes peeleer nw~  

ieeueefcepe  

 #eefle Je Gmekesâ ue#eCe - ieeueefcepe keâe Dee›eâceCe veme&jer mes 
Meg™ neskeâj keâuues yeveves keâer DeJemLee lekeâ neslee nw~ ceevemetve keâer 
Meg™Deele ceW Ùen keâerš meef›eâÙe neslee nw~ ØeewÌ{ ceeoe heefòe keâer efveÛeueer 
melen hej DebC[s osleer nw~ DebC[es mes efvekeâues efMeMeg cesefjmšwcewefškeâ Tlekeâ 
keâes Keeles nw (efÛe$e-2)~ leves ceW megpeve nes peeleer nw~ Deewj levee jpeJe 
Øejesn pewmee yeve peelee nw~ heefòe yeeo ceW nukesâ heerues jbie keâer Ûecekeâleer 
ngF& efoKeeÙeer osleer nw Deewj Ghepe keâce nes peeleer nw~  

Oeeve ceW ueieves Jeeues ØecegKe jesie SJeb Gvekeâer henÛeeve  

(1) Oeeve keâe Peguemee jesie  

 Fme jesie mes 20-35 ØeefleMele lekeâ heâmeue keâer Ghepe keâce nes 
peeleer nw~ Fme jesie kesâ ue#eCe cegKÙele: heefòeÙeeW hej efoKeeÙeer heÌ[les nw~ 
Fmekeâe Øekeâeshe heg<he›eâce, ieeb"eW SJeb oeveeW kesâ efÚuekeâeW hej Yeer neslee nw~  
jesie kesâ ØeejcYe keâer DeJemLee ceW heewOeW keâer efveÛeueer heefòeÙeeW hej nukesâ 
yeQieveer jbie kesâ Oeyyes yeveles nw pees Oeerjs-Oeerjs yeÌ{keâj DeebKe kesâ Deekeâej kesâ 
nes peeles nw~ Fve OeyyeeW kesâ yeerÛe keâe jbie jeKe kesâ jbie keâe Je heefjefOe 
ienjs Yetjs jbie keâer nes peeleer nw~ heg<hehegbpe kesâ veerÛeues [C"ue ceW Ietmej 
yeoeceer jbie kesâ Oeyyes heÌ[ves mes Jeneb meÌ[ve hewoe nes peeleer nw, efpemes 
‘‘«eerJee efJeieueve’’ keâne peelee nw~  

(2) Oeeve keâe Yetje Oeyyee jesie  

 Ùen jesie Oeeve keâe Skeâ ØecegKe jesie nw, efpememes ueieYeie 20-
30 ØeefleMele lekeâ Ghepe keâer neefve nes peeleer nw~ Fme jesie kesâ ue#eCe 
heefòeÙeeW SJeb yeeefueÙeeW hej efoKeeÙeer heÌ[les nwb~ ØeYeeefJele YeeieeW hej 
DeC[ekeâej ienjs mes Yetjs jbie kesâ Oeyyes yeveles nw~ ØeeÙe: Fve OeyyeeW keâer 
ÛeejeW Deesj heerueeheve efueS ieboe mehesâo Ùee Ietmej jbie keâe Je=òe efoKeeÙeer 
oslee nw~ pees Fme jesie keâer Skeâ Keeme henÛeeve nw~ yeeo ceW OeyyeeW keâe 
jbie ienje Yetje neskeâj, Deeheme ceW efceuekeâj heefòeÙeeW keâes metKee oslee nw~ 
oeveeW kesâ Ghej SJeb "t[ hej Úesšs-Úesšs keâeues jbie kesâ Oeyyes yeveles nw~ 
jesie keâer Dee›eâcekeâlee yeÌ{ves hej yeeefueÙeeb "erkeâ mes vener efvekeâue heeleer nw~  

(3) peerJeeCeg Peguemee jesie  

 FmeceW heefòeÙeeW kesâ veeWkeâ DeLeJee efkeâveejs mes Skeâoce metKeves ueieleer 
nw~ metKes ngS efkeâveejs DeefveÙeefcele SJeb šsÌ{s-cesÌ{s nesles nw~ jesie «eefmele 
heewOes keâcepeesj nes peeles nw, GveceW keâuues keâce efvekeâueles nQ~ oeves hetjer 
lejn veneR Yejles nw~ Fme jesie keâer otmejer DeJemLee cueeefve keâer nw efpemes 
ef›eâmekeâ DeJemLee Yeer keâne peelee nw~ FmeceW «eefmele heewOeeW keâer meyemes veÙeer 
heòeer nukesâ cešcewues jbie keâer nesleer nw~ heefòeÙeeb Deeheme ceW efueheškeâj leLee 
veerÛes mes Peguemekeâj heerueer Ùee Yetjer nes peeleer nw Deewj hetje heewOee cej 

peelee nw~ Fmekeâe DeefOekeâ Øekeâeshe nesves hej Ùen heâmeue keâes 50 ØeefleMele 
mes Yeer DeefOekeâ ve° keâj oslee nw~  

(4) peerJeeCeg heCe&Oeejer jesie  

 Fme jesie kesâ keâejCe Ghepe ceW 20-30 ØeefleMele lekeâ keâceer 
heeÙeer peeleer nw~ Fme jesie kesâ ue#eCe cegKÙele: heefòeÙeeW keâer vemeeW kesâ yeerÛe 
ceW ienjer njer nesleer nQ leLee yeeo ceW veejbieer - keâlLeF& jbie ceW yeoue 
peeleer nw~ jesie keâer G«elee yeÌ{ves hej OeeefjÙeeb Deeheme ceW efceuekeâj ÛekeâleeW 
keâe ™he ues uesleer nw SJeb hetjer heefòeÙeeb meceÙe mes henues metKe peeleer nw~  

(5) MeerLe Peguemee jesie  

 Ùen jesie Oeeve keâe meyemes Kelejveekeâ jesie mecePee peelee nw, 
efpemekesâ Øekeâeshe mes keâYeer-keâYeer 100 ØeefleMele DeLee&le hetjer heâmeue Yeer 
ve° nes peeleer nw~ Fmekesâ ØecegKe ue#eCe heefòeÙeeW SJeb Úbo hej nukesâ Yetjs, 
cešcewues jbie kesâ Oeyyes yeveles nbw~ G«e DeJemLee ceW leves kesâ ÛeejeW Deesj 
DeefveÙeefcele Deekeâej kesâ ienjs Yetjs Oeyyes yeveles nw~ jesie«emle heewOeebs ceW oeves 
hetCe& ™he mes veneR Yej heeles nw~  

(6) Kewje jesie  

 Ùen jesie pemles keâer keâceer kesâ keâejCe neslee nw~ FmeceW heefòeÙeeb 
heerueer heÌ[ peeles nw~ Ghepe ceW keâceer jesie keâer JÙeehekeâlee hej efveYe&j 
keâjleer nw~ Fme jesie keâer Jepen mes keâYeer-keâYeer hetjs-hetjs Kesle ve° nes 
peeles nw~ cegKÙele: 10-70 ØeefleMele lekeâ Ghepe ceW keâceer heeÙeer peeleer 
nw~  

(7) mehesâoe jesie  

 Ùen jesie ueewn lelJe keâer DevegheueyOelee kesâ keâejCe veme&jer ceW 
DeefOekeâ ueielee nw~ veF& heòeer mehesâo jbie keâer efvekeâueleer nw leLee yeeo ceW 
heâš peeleer nw~ jesie «emle heewOes keâcepeesj Deewj yeewves jn peeles nw~ 

(8) DeeYeemeer kebâ[  

 Ùen jesie yengle keâce ueielee nw hejvleg peye JeeleeJejCe ceW keâeheâer 
veceer nesleer nw leye Fme jesie keâe Øekeâeshe DeefOekeâ neslee nw~ yeeefueÙeeW kesâ 
efvekeâueves hej jesie kesâ ue#eCe Øekeâš nesles nw~ ØeYeeefJele oeveeW kesâ Deboj 
jesiepevekeâ heâhetbâo DeC[eMeÙe keâes Skeâ yeÌ[s keâšg™he ceW yeoue osleer nw 
pees yeeo ceW pewletveer njs jbie kesâ nes peeles nQ ~ Fme Øekeâej oeves keâce 
yeveles nQ leLee Ghepe ceW neefve nesleer nw~ efpemekesâ keâejCe Ghepe ceW 5-20 
ØeefleMele lekeâ keâceer Dee peeleer nw~  

(9) yebš jesie  

 Ùen jesie Yeer DeeYeemeer kebâ[ keâer lejn ner hewâuelee nw~ Fme jesie 
ceW Yeer yeeefueÙeeb efvekeâueves kesâ yeeo ner oesveeW kesâ Ghej keâeues jbie kesâ Oeyyes 
efoKeeÙeer osles nQ~ jesieer yeeefueÙeeW kesâ kegâÚ ner oeves Fme jesie mes ØeYeeefJele 
nesles nQ leLee oesveeW keâe kegâÚ Yeeie ØeYeeefJele neslee nw~ jesie keâer G«elee 
yeÌ{ves hej mebhetCe& yeeefueÙeeb SJeb oeves ØeYeeefJele nes peeles nw leLee Debiet"s 
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Deewj DebiegefueÙeeW kesâ yeerÛe ceW oeveeW keâes oyeeves hej keâeues jbie keâe ÛetCe& 
yeenj efvekeâuelee nw~ efpemekeâer Jepen mes heâmeue keâer Ghepe Ieš peeleer nw~  

Oeeve kesâ ØecegKe keâeršeW SJeb jesieeW keâe mecesefkeâle ØeyebOeve  

 mecesefkeâle jesie SJeb keâerš ØeyebOe DeLee&le Skeâ Ssmee ØeYeeJeer 
efveoeve/jeskeâLeece/ØeyebOeve, efpememeW ueeYeoeÙekeâ heewOeeW keâes mJemLe yeveeÙes 
jKeves Jeeuess efce$e keâeršeCegDeeW keâer mebKÙee ceW keâesF& keâceer ve nes~ 
heÙee&JejCe Deewj ce=oe hej Fmekeâe keâesF& efJehejerle ØeYeeJe ve heÌ[lee nes, 
efpemeceW jmeeÙeveeW keâe meerefcele ØeÙeesie nes leeefkeâ, jesie SJeb keâerš keâe 
OevelJe meerefcele jns Deewj heâmeue Glheeove keâes DeeefLe&keâ #eefle ve hengbÛe 
mekesâ~  

 Ghejesòeâ yeerceeefjÙeeW SJeb keâeršeW kesâ ØeYeeJeer mecesefkeâle ØeyebOe kesâ 
efueS efvecveefueefKele GheeÙe Deheveeves ÛeeefnS- 

1. jesie pevekeâ peerJeeCeg/yeerpeeCeg heâmeue keâer DevegheefmLeefle ceW heewOees 
kesâ DeJeMes<e SJeb kegâÚ KejheleJeej Deeefo hej Deeieeceer heâmeue 
Deeves lekeâ Gmeer hej peerefJele jnles nQ FmeefueS Oeeve keâer keâšeF& 
kesâ legjble yeeo jesie «emle DeJeMes<eeW keâes Skeâ$e keâj peuee osvee 
ÛeeefnS~  

2. GefÛele heâmeueÛe›eâ DeheveeÙeW, efpeme Kesle ceW Oeeve keâer jesheeF& Je 
yegDeeF& keâjvee nes lees «eer<cekeâeueerve ienjer pegleeF& keâjveer ÛeeefnS 
leeefkeâ efveef<›eâÙe heÌ[s yeerpeeCeg Oethe mes cej peeÙes~ GefÛele jesheeF& 
keâe meceÙe SJeb Kesle ceW heeše ueieeves kesâ yeeo DeveeJeMÙekeâ heeveer 
yeenj efvekeâeue osvee ÛeeefnS~ meceÙeevegmeej efmebÛeeF& keâjles jnvee 
ÛeeefnS~  

3. jesie jefnle, keâerš kesâ Øeefle ØeeflejesOekeâ SJeb menveMeerue ØepeeefleÙeeW 
keâe ØeceeefCele yeerpe ner yeesvee ÛeeefnS~ 

4. yeerpe GheÛeeefjkeâ keâjkesâ GefÛele meceÙe hej meIeve jesheeF& keâjvee 
ÛeeefnS~ yeerpeesheÛeej LeeFjce + keâeyexv[eefpece (2:1) 3 «eece 
Øeefle efkeâ.«ee. yeerpe oj mes keâjvee ÛeeefnS~  

5. ØekeâeMe ØehesÛe ueieekeâj ØeewÌ{ keâeršeW keâes Skeâ$e keâj ve° keâj osvee 
ÛeeefnS~ hesâjesceesve ØehesÛe keâe ØeÙeesie keâj vej keâeršeW keâes 
Deekeâef<e&le keâjkesâ leLee Skeâ$e keâj kesâ ve° keâj osvee ÛeeefnS~  

6. ØecegKe hejpeerJeeW pewmes yeeÙeesefÛekeâce SJeb Øeeke=âeflekeâ Me$egDeeW keâe 
ØeÙeesie keâjvee ÛeeefnS~  

7. peerJeeCeg Peguemee Jeeues #es$eeW ceW 25 efkeâ.«ee. yeerpe keâes, 4 «eece 
mš^shšesmeeFefkeäueve Ùee 40 «eece hueevšesceeFefmeve keâes 45 ueeršj 
heeveer ceW Ieesuekeâj yeerpe keâes jeleYej kesâ efueS efYeiees os~ otmejs 
efove efvekeâeuekeâj Deefleefjòeâ heeveer efvekeâue peeves kesâ yeeo ÚeÙee ceW 
Debkegâefjle keâjkesâ veme&jer [eues~  

8. meblegefuele cee$ee ceW GJe&jkeâeW keâes ØeÙeesie keâjvee ÛeeefnS ve$epeveÙegòeâ 
KeeoeW keâe ØeÙeesie DeefOekeâ cee$ee ceW vener keâjvee ÛeeefnS~  

9. jesiejesOeer SJeb menveMeerue efkeâmceW pewmes, SÛe. Ùet. Deej. 3022, 
SÛe. Ùet. Deej. 4-3, SÛe. Ùet. yeer. Deej. 2-1, SÛe. Ùet. 
Deej. 105, SÛe. Ùet. Deej. heer. yeer. 1 Sme. 97, ceeueJeerÙe 
Oeeve-36, mejpet 52, keâmletjer, keâeme-116, peueefveefOe, 
peueefØeÙee, yeeÌ{ DeJejesOeer, vejsvõ Tmej Oeeve - 2 SJeb 3, 
Deeefo efkeâmceW yeesvee ÛeeefnS~  

10. Kewje jesie keâer jeskeâLeece kesâ efueS heewOes keâer peÌ[es keâes jesheeF& mes 
henues 2 ØeefleMele efpebkeâ DeekeämeeF[ kesâ heeveer kesâ Ieesue ceW 1-2 
efceveš lekeâ GheÛeeefjle keâjs, leLee jesie Dee›eâcekeâlee SJeb 
mecYeeJevee keâes OÙeeve ceW jKekeâj efpebkeâ meuhesâš 20-25 
efkeâ.«ee. /nwkeäšj keâer oj mes keâjvee ÛeeefnS~ Ùeefo Ssmee keâjves kesâ 
yeeo KeÌ[er heâmeue ceW Fme jesie kesâ ue#eCe efoKeeF& os lees 5 
efkeâ.«ee. efpebkeâ meuhesâš SJeb 2.5 efkeâ. «ee. yegPes ngS Ûeves keâes 
1000 ueeršj heeveer ceW Ieesuekeâj Øeefle nwkeäšj keâer oj mes 
efÚÌ[keâeJe keâjvee ÛeeefnS~  

11. mehesâoe jesie keâer jeskeâLeece kesâ efueS DeeJeMÙekeâleevegmeej 5 
efkeâ.«ee. hesâjme meuhesâš SJeb 20 efkeâ.«ee. ÙetefjÙee keâes 1000 
ueeršj heeveer ceW Ieesue yeveekeâj Skeâ nwkeäšj Kesle ceW efÚÌ[keâeJe 
keâjvee ÛeeefnS~  

12. Fve meYeer ef›eâÙeeDeeW keâes keâjves kesâ yeeo Ùeefo yeerceeefjÙeeW keâe 
GefÛele ØeyebOe ve nes mekesâ lees DeeJeMÙekeâleevegmeej efvecveefueefKele 
oJeeDeeW pewmes, keâeye&sv[eefpece (0.1 ØeefleMele, [eFLesve Sce - 
45 (0.25 ØeefleMele), efšuš (0.1 ØeefleMele), efnveesmeve 
(0.1 ØeefleMele), DeLeJee keâesvšeheâ (0.2 ØeefleMele), ceW mes 
efkeâmeer Skeâ oJee keâe 10-12 efove kesâ Deblejeue hej 2-3 
efÚÌ[keâeJe keâjvee ÛeeefnS~ 

13. peerJeeCeg Peguemee SJeb peerJeeCeg heCe&Oeejer jesie keâer jeskeâLeece kesâ 
efueS 65 «eece S«eerceeFefmeve/80 «eece mš^shšesmeeFefkeäueve - 
100 Deewme SJeb 500 «eece keâehej DeekeämeerkeäueesjeF[ pewmes 
yueeFšekeäme, heâeFšesueeve, heäÙetØeeefJeš Deeefo oJee keâes 500 
ueeršj heeveer ceW efceueekeâj Skeâ nwkeäšj ceW 2-3 efÚÌ[keâeJe 10-
14 efove kesâ Deblejeue hej keâjvee ÛeeefnS~  

14. keâeyeexhetâjeve 1 efkeâ«ee/ns0, keâejše@he neF[^es keäueesjeF[ 4 peer 
2.5 efkeâ«ee/ns0 Ùee efheâØeesefueve 0.3 peer keâer 12.5 efkeâ«ee/ns0 
keâe ØeÙeesie keâjves mes levee Úsokeâ keâe Øekeâeshe jeskeâe pee mekeâlee 
nw~ mee[e keâerš keâe Øekeâeshe jeskeâves kesâ efueÙes keâeyee&efjue Ùee 
[eFcesÙeesSš 0.03 ØeefleMele keâe ØeÙeesie jesheeF& kesâ 20-25 
efove Devoj keâjvee ÛeeefnÙes~  

15. keâejše@he neF[^es keäueesjeF[ 50 Sme. peer. 1 efkeâ«ee/ns0 Ùee 
efheâØeesefveMe 5 Sme. peer. keâer 1 efkeâ«ee/ns0 keâer oj mes 200 
ueeršj heeveer ces efceueekeâj efÚÌ[keâeJe keâjves mes levee Úsokeâ SJeb 
heòeer uehesškeâ mes jeskeâLeece nesleer nw~  
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16. Yetveiee mes yeÛeeJe kesâ efueÙes Fefce[ekeäueesefØe[ 20 Sme. Sue. 
1.2 ueeršj/ ns0 keâer oj mes 200 ueeršj heeveer ceW efceueekeâj 
efÚÌ[keâeJe keâjW~  

17. iebOeer yeie kesâ Øekeâeshe keâes keâce keâjves kesâ efueÙes keäueesjesheeFjerheâeme 
SJeb meghej cesefLeÇve keâe ØeÙeesie Skeâ ueeršj/ns0 keâer oj mes 200 
ueer. heeveer ces efceueekeâj efÚÌ[keâeJe keâjW~  

18. ieeueefcepe mes yeÛeeJe mes yeÛeeJe kesâ efueÙes  keâeyeexheäÙetjeve  3  peer  

keâe 25 efkeâ«ee/ns0 Ùee efheâØeesefveue 0.3 peer keâe 15 efkeâ«ee/ns0 
keâer oj mes ØeÙeesie keâjW~  

19. efnmhee keâerš kesâ efueÙes heewOeeW keâer peÌ[ keâes 0.02 ØeefleMele 
keäueesjesheeFjerheâeme SJeb 0.5 ØeefleMele ÙetefjÙee kesâ Ieesue ces 3-4 
Iebšs [gyeekeâj jesefhele keâjW leLee Ke[er heâmeue cebs keäÙetveeueheâeme 
25 F&. peer. 1.25 ueeršj/ns0 keâer oj mes efÚÌ[keâeJe keâjW~  

20. ÛetneW mes yeÛeeJe kesâ efueÙes efpebkeâ heâemheâeF[ Ùee heâesjsš keâe ØeÙeesie 
keâjvee ÛeeefnÙes~  

 
O 



 

 

Mewueer efJe%eeve : meeefnlÙe-efJeJesÛeve keâer Jew%eeefvekeâ heæefle 
 

[e@. ßeerefveJeeme heeC[sÙe* 
 

Mewueer efJe%eeve meeefnlÙe kesâ DeOÙeÙeve SJeb efJeJesÛeve keâer cenlJehetCe& 
Jew%eeefvekeâ heæefle nw~ Fmes DeeueesÛevee keâer leke&âmebiele Jemlegefve‰ heæefle 
Yeer keâne peelee nw~ Fme Jew%eeefvekeâ heæefle Éeje efkeâmeer meeefneflÙekeâ ke=âefle 
keâe hetJee&«en mes cegòeâ neskeâj, jeie-És<e mes Thej G"keâj, efkeâmeer ke=âefle 
keâe Jemlegefve‰ Âef° mes efJeJesÛeve SJeb cetuÙeebkeâve efkeâÙee peelee nw~ 
meceepeMeeŒeerÙe Ùee ceveesefJeMues<eCeJeeoer meceer#ee heæefleÙeeW ceW ØeeÙe: 
he#eheele SJeb jeie-És<e keâe Demej osKee peelee nw, Dele: Fve heæefleÙeeW ceW 
jÛevee mes DeefOekeâ cenlJe jÛeveekeâej kesâ heefjJesMe, JeieeaÙeÛeslevee SJeb 
ceveesefJekeâejeW keâes efoÙee peelee nw, pees efkeâmeer jÛevee kesâ efve<he#e SJeb 
lešmLe cetuÙeebkeâve cebs yeeOekeâ efmeæ nesles nQ~ Deepe kesâ Jew%eeefvekeâ Ùegie 
SJeb leke&â ØeOeeve yeewefækeâ meceepe ceW meeefnlÙe kesâ efJeJesÛeve keâe DeeOeej Yeer 
Jew%eeefvekeâ Âef° mes mecheVe nesvee ÛeeefnS leYeer Deepe keâe Øeyegæ hee"keâ 
Fmekesâ efve<keâ<eeX mes mencele nes mekesâiee~ Fme meboYe& ceW Øees. ke=â<Ce kegâceej 
Mecee& keâe keâLeve melÙe nw– ‘‘efkeâmeer ke=âefle kesâ mebIešveelcekeâ lelJeeW Deewj 
Gvekeâer Deevleefjkeâ DeefvJeefle kesâ efJeMues<eCe mes Gmekesâ keâLÙe lekeâ 
Jemleghejkeâ ØeefJeefOe mes hengBÛee pee mekeâlee nw~ Jemlegle: DeeueesÛevee keâes 
Jew%eeefvekeâ yeveeves keâe DeLe& Fme ØeefJeefOe keâes ner Jew%eeefvekeâ yeveevee nw~’’1  

 Mewueer efJe%eeve Jemlegle: Yee<ee efJe%eeve keâer Skeâ cenlJehetCe& 
JÙeeJeneefjkeâ MeeKee nw, efpemeceW efkeâmeer meeefneflÙekeâ ke=âefle kesâ mepe&veelcekeâ 
DeJeÙeJeeW keâe GodIeešve efkeâÙee peelee nw~ Yee<ee efJe%eeve kesâ efJeJesÛeve kesâ 
kesâvõ ceW ØeeÙe: meeceevÙe Yee<ee SJeb yeesueer nesleer nw, peyeefkeâ Mewueer-efJe%eeve 
kesâ kesâvõ ceW keâesF& meeefneflÙekeâ ke=âefle (keâefJelee, veeškeâ, keâneveer, GhevÙeeme 
SJeb efveyebOe Deeefo) nesleer nw~ Jemlegle: keâesF& Yeer meeefneflÙekeâ ke=âefle Yee<ee 
keâer ner Skeâ efJeefMe° mebjÛevee nesleer nw, Dele: Yee<ee kesâ leke&âmebiele SJeb 
megJÙeJeefmLele efJeJesÛeve Éeje Gmekesâ cetue DeLe& lekeâ hengBÛee pee mekeâlee nw~ 
Dele: [e@. jeIeJe ØekeâeMe keâe keâLeve melÙe nw efkeâ ‘‘Mewueer Yee<ee ceW ner 
jceleer nw, Dele: Yee<ee Jew%eeefvekeâ efJeJesÛeve keâer Dehes#ee jKeleer nw~ Mewueer 
Yee<ee ceW efveefnle meewvoÙe&Oeceea MeefòeâÙeeW keâe meecebpemÙe nw, FmeefueS Gmekesâ 
DeOÙeÙeve kesâ efueS Yee<ee keâe meewvoÙe&MeeŒeerÙe efJeMues<eCe DeeJeMÙekeâ 
neslee nw~ Fme Øekeâej Mewueer efJe%eeve Yee<ee keâe meewvoÙe&MeeŒeerÙe Yee<ee 
efJe%eeve nw~’’2 

 keâesF& Yeer meeefneflÙekeâ ke=âefle cetuele: Yee<ee keâer ner Skeâ efJeefMe° 
mebjÛevee nw, Dele: Gmekesâ efJeJesÛeve keâe cetueeOeej Yee<ee ner nesveer ÛeeefnS~ 
Yee<ee kesâ ner efJeefYeVe GheeoeveeW SJeb DeJeÙeJeeW kesâ efJeJesÛeve Éeje GmeceW 
efveefnle keâefJe kesâ DeefYeØesle YeeJe SJeb Gmekesâ keâLÙe keâe GodIeešve keâjvee 
Jew%eeefvekeâ efJeefOe nw~ Ùener efkeâmeer meeefneflÙekeâ ke=âefle kesâ efJeJesÛeve keâer 
Jew%eeefvekeâ heæefle nw keäÙeeWefkeâ Yee<ee keâer JÙeJemLee keâe Jemlegefve‰ {bie mes  

 

efkeâÙee ieÙee efJeMues<eCe ner leeefke&âkeâ SJeb Jew%eeefvekeâ nw~ Fme Øeef›eâÙee keâes 
Øees. ke=â<Ce kegâceej Mecee& ves efvecve MeyoeW ceW JÙeòeâ efkeâÙee nw– ‘‘peye 
keâeJÙe keâes Skeâ ke=âefle kesâ ™he ceW mJeleb$e DeefmlelJe kesâ ™he ceW «enCe keâj 
Gmekeâer meYeer keâLÙe ÚšeDeeW kesâ GodIeešve keâe ØeMve G"lee nw lees Gmekeâer 
Yee<ee keâes DeeOeej yeveevee ner heÌ[lee nw~ pees kegâÚ nw, Yee<ee kesâ ™he ceW 
ner nw, Dele: Yee<ee keâer JÙeJemLee ner efJeMues<eCe keâe cetue efyevog efmeæ 
neslee nw~’’3 mhe° nw efkeâ Mecee& peer Yee<ee JÙeJemLee kesâ efJeJesÛeve Éeje ner 
keâLÙe keâer efJeefJeOe ÚšeDeeW kesâ GodIeešve keâe megPeeJe osles nQ~ Fme heæefle 
keâes Deewj DeefOekeâ mhe° keâjles ngS [e@. YeesueeveeLe efleJeejer efkeâmeer jÛevee 
keâer mepe&veelcekeâ #ecelee keâe Yee<ee Jew%eeefvekeâ heæefle Éeje efJeMues<eCe 
keâjves keâe hejeceMe& osles nQ – ‘‘FmeceW (Mewueer efJe%eeve ceW) Yee<ee kesâ 
mepe&veelcekeâ ØeÙeesieeW keâe Yee<ee Jew%eeefvekeâ efJeMues<eCe efkeâÙee peelee nw~’’4 

 Mewueer efJe%eeve kesâ mJe™he efveOee&jCe ceW Yee<ee efJe%eeve kesâ 
DeOÙeÙeve keâer JeCe&veelcekeâ SJeb efJeMues<eCeelcekeâ heæefle leLee meeefneflÙekeâ 
meceer#ee keâer efJeefYeVe ØeCeeefueÙeeW keâe Ùeesieoeve neslee nw~ Yee<ee efJe%eeve 
Gmes leeefke&âkeâ Meefòeâ Øeoeve keâjlee nw lees meceer#ee ØeCeeefueÙeeb Gmes 
cece&mheMeea SJeb mebJesoveelcekeâ DeeJesieeW keâes DeeÙeòe keâjves keâer mecePe osleer 
nQ~ Fmekeâe meblegefuele mJe™he leYeer efveKejlee nw, peye Fmes Yee<ee efJe%eeve 
kesâ ieefCeleerÙe, met$eelcekeâlee SJeb Deeflejskeâer Meg<keâ efJeJesÛeve mes cegòeâ jKee 
peeÙe~ meceer#ee ØeCeeefueÙeeW ceW ØeÛeefuele hetJee&«en SJeb he#eheele mes Thej 
G"keâj ner Mewueer efJe%eeve kesâ mJemLe mJe™he keâe efvecee&Ce efkeâÙee pee 
mekeâlee nw~ Fme meboYe& ceW Øeefmeæ Mewueer Jew%eeefvekeâ jefJevõ veeLe 
ßeerJeemleJe keâe keâLeve melÙe nw efkeâ– ‘‘Mewueer keâueelcekeâ meewvoÙe& keâer 
DeefYeJÙebpekeâ Yeeef<ekeâ mebjÛevee nw~’’5 

 Mewueer efJe%eeve Éeje keâeJÙe Yee<ee keâer efJeefMe°lee keâe efJeJesÛeve 
SJeb GmeceW efveefnle meewvoÙe&cetuekeâ lelJeeW keâe GodIeešve cegKÙele: 
efvecveefueefKele ceeveoC[eW Éeje efkeâÙee peelee nw – 

1. efJeÛeueve  (Deviation) 
2. ÛeÙeve  (Choice) 
3. meceeveevlejlee (Parallelism) 
4. DeØemlegle efJeOeeve (Non-Contextuality) 
5. efyecye (Image) 
6. Øeleerkeâ (Symbol) 
1.  efJeÛeueve (Deviation) 
 efJeÛeueve keâe DeLe& nw Yee<ee kesâ meeceevÙe efveÙeceeW mes Deueie 
nšvee~ ØeeÙe: ieÅe Yee<ee ceW JÙeekeâjCe kesâ ceevekeâ efveÙeceeW keâe heeueve 
efkeâÙee peelee nw~ Fmecesb ØeÙegòeâ JeekeäÙe mebjÛevee keâlee&, keâce&  SJeb  ef›eâÙee  

 *ØeesHesâmej, efnvoer efJeYeeie SJeb mecheeokeâ, ‘Øe%ee’ peve&ue, keâeMeer efnvot efJeMJeefJeÅeeueÙe
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kesâ Deveg›eâce ceW jnleer nw Deewj ef›eâÙeeDeeW keâe ØeÙeesie JeÛeve SJeb efuebie kesâ 
Deveg™he neslee nw, uesefkeâve keâefJelee ceW keâefJe Deheves YeeJeeW kesâ Øeyeue 
DeeJesieeW SJeb mebJesovee kesâ ØeJeen ceW Fve efveÙeceeW keâe Deefle›eâceCe keâjlee 
nw~ Ùen Deefle›eâceCe Ùeefo kesâJeue keâewletnue Ùee Ûecelkeâej kesâ efueS nw lees 
Jen efveboveerÙe nw, uesefkeâve keâefJe kesâ YeeJeeW keâer efJeefMe°lee kesâ GodIeešve 
kesâ efueS nw lees Jen JeboveerÙe nw~ FmeefueS Fmes meeefYeØeeÙe efJeÛeueve keâne 
peelee nw~ keâefJe Éeje ØeÙegòeâ Yee<ee ceW pees efJeefMe°lee Deeleer nw Gmes 
kegâvlekeâ ves ‘Je›eâesefòeâ’ keâne nw~ DeeÛeeÙe& kegâvlekeâ kesâ Devegmeej–  

 ‘‘MeyoeLeez meefnleew Je›eâkeâefJeJÙeeheejMeeefueefve 
 yevOes JÙeJeefmLeleew keâeJÙeb leefÉoendueeokeâeefjefCe’’6 

 DeeÛeeÙe& kegâvlekeâ ves keâefJe JÙeeheej kesâ mevoYe& ceW Je›eâesefòeâ keâes Ú: 
ØekeâejeW ceW efJeYeeefpele keâj Gvekeâe meesoenjCe mhe° efJeJesÛeve efkeâÙee    
nw– JeCe&efJevÙeemeJe›eâlee, heohetJee&æ&Je›eâlee, ØelÙeÙeJe›eâlee,   
JeekeäÙeJe›eâlee, ØekeâjCeJe›eâlee  SJeb ØeyebOeJe›eâlee~ Ùes efJeJesÛeve cetuele: 
Yee<ee kesâefvõle nQ~ 

 efJeÛeueve kesâ mJe™he keâes cegkeâjesøeâmkeâer ves Fve MeyoeW ceW mhe° 
efkeâÙee nw – "The violation of the norm of the standard, 
its sistematic violation, is what makes possible the 
poetic utilization of language without this possibility 
these would be no poetry."7 DeLee&led keâefJe Éeje jefÛele keâeJÙe 
Yee<ee keâer JÙeJemLee keâes lÙeeie keâj ner jÛeer peeleer nw~ meeceevÙe Yee<ee ceW 
meeefYeØeeÙe efJeÛeueve Éeje keâeJÙe Yee<ee keâe me=peve mebYeJe nw~ Fme 
efJeÛeueve (Je›eâlee) keâs DeYeeJe ceW GÛÛekeâesefš keâer keâefJelee mebYeJe veneR nw~ 
Fmeer Øekeâej S.F&. [yeeaMeeÙej Yeer ceeveles nQ efkeâ keâefJelee keâer ßes‰lee 
Gmekesâ meeefYeØeeÙe efJeÛeueve keâer #ecelee hej efveYe&j nw~ Fvekeâe mhe° keâLeve 
nw efkeâ – "Style is always a deviation from the norm."8 

 efJeÛeueve OJeefve, Meyo, heo, JeekeäÙe SJeb DeLe& Deeefo Yee<ee kesâ 
efJeefJeOe DebieeW SJeb Deveskeâ JÙeekeâjCe keâesefšÙeeW (efuebie SJeb JeÛeve Deeefo) 
ceW mebYeJe nw~ ÙeneB efJemleej YeÙe mes yeÛeles ngS kegâÚ GoenjCeeW Éeje 
efJeÛeueve kesâ keâeJÙeelcekeâ ØeÙeesie kesâ mJe™he keâe GodIeešve efkeâÙee ieÙee 
nw~ OJeefve efJeÛeueve keâe ØeYeeJekeâejer ØeÙeesie ieesmJeeceer leguemeeroeme Éeje 
jefÛele ‘ßeerjeceÛeefjleceeveme’ kesâ uebkeâe keâeC[ cebs efkeâÙee ieÙee nw, peneB 
Ùegæ keâer efJeYeeref<ekeâe SJeb YeÙebkeâjlee keâes OJeefve efJeÛeueve Éeje DeefYeJÙeòeâ 
efkeâÙee ieÙee nw –  

 ‘‘yeesuueefnb pees peÙe peÙe cegb[ ®b[ ØeÛeb[ efmej efyeveg OeeJeneR~ 
  Kehheefjvn Keiie DeuegefpPe pegpPeefnb megYeš Yešvn {neJeneR~~’’9 

 efuebie efJeÛeueve keâe yeÌ[e ner JÙebpekeâ ØeÙeesie cenekeâefJe efvejeuee ves 
Jemeble $e+leg kesâ JeCe&ve kesâ Øemebie ceW efkeâÙee nw – ‘Deepe ØeLece ieeF& 
efhekeâ hebÛece’ ÙeneB efhekeâ SJeb hebÛece hegefuebie nQ, Dele: JÙeekeâjCe kesâ 
efveÙeceevegmeej ieeF& kesâ mLeeve hej ieeÙee keâe ØeÙeesie nesvee ÛeeefnS, 
uesefkeâve Jemevle $e+leg keâer ceOegjlee, jeieelcekeâlee SJeb keâesceuelee keâes 
JÙebefpele keâjves kesâ DeefYeØeeÙe mes efvejeuee ves Œeerefuebie keâe ØeÙeesie efkeâÙee 

nw~ Fmeer Øekeâej ieesmJeeceer leguemeeroeme ves meerlee keâer JeeCeer ceW keâ"esjlee, 
leer›elee, he®<elee SJeb cece& Yesoer #ecelee Deeefo keâer JÙebpevee kesâ efueS 
Œeerefuebie keâer ef›eâÙee kesâ mLeeve hej hegefuebie ef›eâÙee keâe ØeÙeesie efkeâÙee nw–  

‘‘cejce yeÛeve peye meerlee yeesuee~ nefj Øesefjle ueefÚceve ceve [esuee~~’’10 

 Fme Øemebie ceW JeeuceerkeâerÙe jeceeÙeCe GuuesKeveerÙe nw~ jece kesâ Thej 
DeeÙes mebkeâš mes Ieyeje keâj meerlee peer ves ue#ceCe kesâ Øeefle Deefle keâ"esj 
JeÛeve SJeb DeMeesYeveerÙe yeeles keâneR nw~ ceÙee&oeJeeoer leguemeer ves Gve meyekeâe 
efJeMeo JeCe&ve ve keâjkesâ meebkesâeflekeâ {bie mes JÙebefpele efkeâÙee nw~ 

 keâefJeJej Oetefceue ves Deepeeoer keâer efvejLe&keâlee SJeb KeesKeuesheve keâes 
JÙebefpele keâjves kesâ efueS ef›eâÙee efJeÛeueve keâe ØeÙeesie efkeâÙee nw –‘keäÙee 
Deepeeoer efmeHe&â leerve Lekesâ ngS jbieeW keâe veece nw’ (mebmeo mes meÌ[keâ 
lekeâ) 

 Fmeer Øekeâej Gvekeâer otmejer ueeskeâefØeÙe hebefòeâ nw — 

 ‘‘cesje [j cegPes Ûej jne nw’’ 

 efJeÛeueve kesâ Deewj GoenjCe õ°JÙe nQ– hejMegjece-ue#ceCe 
mebJeeo ceW hejMegjece ue#ceCe keâes nBmeles ngS osKekeâj ›eâesefOele neskeâj jece 
mes keânles nQ efkeâ— 

 ‘‘nBmele osefKe veKe efmeKe efjme yÙeeheer~  
   jece leesj Yeüelee yeÌ[ heeheer~~’’ 

 ÙeneB heeheer keâe DeLe& – GöC[, IeceC[er DeLeJee keâšgJeeoer nesiee~ 

 ‘‘ceOegj ceOegj iejpeF Ieve Ieesje~’’12 

 ‘ceOegj’ ceW ceOegj keâe DeLe& ceer"e ve neskeâj cevo-cevo (Oeerjs-Oeerjs) 
nesiee~  

 Fmeer Øekeâej meerlee peer Éeje ue#ceCe kesâ Øeefle keâner ieÙeer efvecve 
hebefòeâÙeeB Yeer efJeÛeejCeerÙe nQ—  

 ‘‘ne ueefÚceve legcnej veefnb oesmee~  
  mees Heâueg heeÙeGB keâervnsGB jesmee~~’’13 

 ÙeneB hej DeLe& efJeÛeueve nw~ Heâue keâe DeLe& megHeâue veneR Deefheleg 
kegâHeâue nw efpemes "erkeâ mes ve mecePeves kesâ keâejCe kegâÚ ueesie DeLe& keâe 
DeveLe& keâj [eueles nQ~ 

meesösMÙe ÛeÙeve keâewMeue 

 keâefJe peye Deheveer Øeyeue DevegYetefleÙeeW keâes JÙeòeâ keâjves kesâ efueS 
ØeÙelveMeerue neslee nw, leye Jen Gmes mecÙekeâd ™he mes hee"keâeW ceW mecØesef<ele 
keâjves nsleg GheÙegòeâ MeyoeW keâe ÛeÙeve keâjlee nw~ Jen efkeâmeer Meyo kesâ 
Deveskeâ heÙee&ÙeeW Ùee ØeÛeefuele ™heeW ceW mes efkeâmeer Skeâ keâe ÛeÙeve keâjlee nw 
pees Gmekesâ YeeJeeW keâes meJeexòece {bie mes JÙeòeâ keâjW~ efHeâj Gve Ûegves ngS 
MeyoeW keâes Jen Skeâ efJeMes<e ›eâce ceW jKelee nw, efpememes Gmekeâer 
DevegYetefleÙeeB hee"keâeW ceW ØeYeeJeMeeueer {bie mes mecØesef<ele nes mekeWâ Deewj 
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hee"keâ kesâ cece& keâes mheMe& keâj mekesâ~ Fmes Meyo ÛeÙeve SJeb heo mebÙeespeve 
keâewMeue keânles nQ~ Fme Øeef›eâÙee keâes Yeecen ves Skeâ ceeueekeâj (ceeueer) 
Éeje Skeâ megvoj ceeuee kesâ efvecee&Ce Øeef›eâÙee Éeje mhe° efkeâÙee nw~ pewmes 
Skeâ kegâMeue ceeueer GheJeve ceW peekeâj DeJemejevegketâue (pevce GlmeJe, 
JewJeeefnkeâ meceejesn, Meeoer keâer Je<e&ieeB" Ùee Meeskeâ meYee Deeefo) jbie-
efyejbies DeLeJee meHesâo heg<heeW keâe ÛeÙeve keâjlee nw Deewj GvnW efkeâmeer efJeMes<e 
›eâce ceW jKekeâj Oeeiee ceW ietBLe keâj Skeâ megvoj ceeuee keâe efvecee&Ce keâjlee 
nw; Jewmes ner jÛeveekeâej Deheves ceveesYeeJeeW kesâ Devegketâue mešerkeâ MeyoeW keâe 
ÛeÙeve keâj, GvnW efkeâmeer efJeMes<e ›eâce ceW mepeekeâj ueÙe ™heer Oeeiee ceW 
efhejeskeâj Skeâ megvoj ke=âefle keâe efvecee&Ce keâjlee nw~ Ssmeer ceeuee ceW ØelÙeskeâ 
HetâueeW kesâ ™he, jme, iebOe SJeb jbie keâe cenlJe neslee nw Deewj meeLe ner 
mece«e ceeuee mes meceefvJele DeeYee Yeer Hetâšleer nw~ Gmeer Øekeâej keâefJelee ceW 
ØelÙeskeâ JeCe&, OJeefve, Meyo, heo, JeekeäÙe Deeefo keâe meewvoÙe& neslee nw 
Deewj meeLe ner ueÙe ceW yeæ mece«e keâefJelee keâe Ûecelkeâej/ØeYeeJe Yeer 
JÙebefpele neslee nw~ Fme Øeef›eâÙee keâes Yeecen ves efvecve Mueeskeâ ceW mhe° 
efkeâÙee nw— 

 ‘‘Sleod «ee¢eb megjefYe kegâmegceb «eecÙecesleefVeOesÙeb 
 Oeòes MeesYeeb efJejefÛeleefceob mLeevecemÙewleomÙe~ 
 ceeueekeâejes jÛeÙeefle ÙeLee meeOeg efJe%eeÙe ceeueeb 
 ÙeespÙeb keâeJÙes<JeJevJeefnleefOeÙee leodJeosJeeÓefYeOeeveced~~’’14 

 Fmes Deewj DeefOekeâ JÙeeKÙeeefÙele keâjles ngS Jeeceve ves ‘Meyo-
heekeâ’ keâer heefjkeâuhevee keâer nw~ efpemeceW keâefJe Gòece Meyo keâe ÛeÙeve 
Deewj efvecve Meyo keâe heefjlÙeeie keâjlee jnlee nw~ Ùen Øeef›eâÙee leye lekeâ 
Ûeueleer jnleer nw peye lekeâ Jen hetCe&le: mebleg° veneR nes peelee efkeâ Jen 
Deheves ceveesYeeJeeW keâes meJeexòece MeyoeW ceW JÙeòeâ keâj Ûegkeâe nw~ Fme 
DeJemLee keâes Jeeceve ves ‘Meyoheefjheekeâ’ keâne nw—  

 ‘‘DeeOeeveesæjCes leeJeod ÙeeJeodoesueÙeles ceve:~ 
 heomÙe mLeeefheles mLewÙeË nvle efmeæe mejmJeleer~~ 
 Ùelheoeefve lÙepevlÙesJe heefjJe=efòemeefn<Cegleeced~ 
 leb MeyovÙeemeefve<Ceelee: Meyoheekebâ ØeÛeÚles~~’’15 

 DeeÛeeÙe& kebgâlekeâ kesâ ÙeneB ÛeÙeve SJeb mebÙeespeve keâe mJe™he Deewj 
Yeer DeefOekeâ mhe° nw~ Gvekesâ Devegmeej Deveskeâ heÙee&ÙeJeeÛeer MeyoeW ceW mes 
pees efJeue#eCe ™he mes DeLe& keâes JÙeòeâ keâj mekesâ Jener Meyo keâeJÙe ceeie& 
ceW JeemleefJekeâ (JÙebpekeâ) Meyo nw—  

 ‘‘Meyoes efJeefJeef#eleeLezkeâJeeÛekeâesÓvÙes<eg melmJeefhe~ 
 DeLe&: meùoÙeendueeokeâeefjmJemhevomegvoj:~~’’16 

 ÛeÙeve Yee<ee kesâ efJeefJeOe DebieeW (OJeefve, Meyo, heo, JeekeäÙe SJeb 
DeLe&) kesâ mlej hej mebYeJe nw~ ÙeneB ÛeÙeve kesâ mJe™he kegâÚ GoenjCeeW 
Éeje mhe° efkeâÙee ieÙee nw~ keâesceue, ceOegj SJeb jeieelcekeâ YeeJeeW keâer 
DeefYeJÙeefòeâ ceW keâesceue OJeefveÙeeW SJeb Devegveeo keâe ØeÙeesie ØeYeeJeMeeueer 
neslee nw~ Fmekeâe Gòece GoenjCe ‘jeceÛeefjleceeveme’ kesâ heg<heJeeefškeâe 

Øemebie ceW efceuelee nw—  

 ‘‘kebâkeâve efkebâefkeâefve vethegj Oegefve megefve~ 
 keânle ueKeve meve jeceg ùoÙeB iegefve~~’’17 

 Jeerj, YeÙeevekeâ SJeb keâ"esj YeeJeeW kesâ DeefYeJÙeefòeâ kesâ meceÙe he®<e 
SJeb keâ"esj (meIees<e ceneØeeCe) OJeefveÙeeW keâe ÛeÙeve YeeJeevegketâue ØeYeeJe 
[eueves ceW me#ece neslee nw~ jeceÛeefjleceeveme kesâ uebkeâekeâeC[ ceW kegâcYekeâCe& 
kesâ YeÙeevekeâ SJeb heje›eâceer JÙeefòeâlJe kesâ heefjÛeÙe kesâ meceÙe meyeue 
OJeefveÙeeW (Le, Ye, Oe) keâe ÛeÙeve efkeâÙee ieÙee nw—  

‘‘veeLe YetOejekeâej mejerje~ kegbâYekeâjve DeeJele jveOeerje~~’’18 

 YeeJeevegketâue OJeefve SJeb Meyo ÛeÙeve keâer Âef° mes efvejeuee keâer 
‘jece keâer Meefòeâ hetpee’ Gòece keâesefš keâer jÛevee nw~ jeJeCe kesâ YeÙeevekeâ 
DelÙeeÛeej keâes Øeke=âefle kesâ efpeme YeÙeeJen efÛe$e Éeje JÙeòeâ efkeâÙee ieÙee nw 
Jen DelÙeble ØeMebmeveerÙe nw—  

 ‘‘nw DeceeefveMee Gieuelee ieieve Ieve DevOekeâej; 
 Kees jne efoMee keâe %eeve; mleyOe nw heJeve Ûeej; 
 DeØeeflenle iejpe jne heerÚs DecyegefOe efJeMeeue 
 YetOej pÙeeW OÙeeve-ceive; kesâJeue peueleer ceMeeue~’’ 

 ÙeneB hej DeØeeflenle iejpeves Jeeueer Godoece lejbieeW kesâ meeceves 
‘YetOej’ keâe ÛeÙeve efkeâÙee ieÙee nw efpemeceW oes meIees<e ceneØeeCe OJeefveÙeeB 
(Ye, Oe) Skeâ meeLe nQ~ DevÙe heÙee&ÙeJeeÛeer MeyoeW heJe&le, efieefj Deeefo 
keâe ØeÙeesie ÙeneB DevegheÙegòeâ neslee~ ceneosJeer keâe oerhekeâ (ceOegj-ceOegj cesjs 
oerhekeâ peue) ÙeneB GheÙegòeâ veneR neslee Deefheleg ‘ceMeeue’ keâe ÛeÙeve ner 
GheÙegòeâ SJeb keâeJÙeelcekeâ nw~ 

 peÙeMebkeâj Øemeeo keâer ‘uenj’ keâefJelee Yeer ÛeÙeve keâewMeue keâer 
Âef° mes Gòece keâesefš keâe nw~ Úesšer-Úesšer uenjeW kesâ efueS Øemeeo keâer 
ceOegj OJeefve SJeb ueIeg Meyo Ùeespevee ØeMebmeveerÙe nw—  

 ‘‘G" G" jer ueIeg ueIeg ueesue uenj! 
 keâ®Cee keâer veJe DeBiejeF&-meer, 
 ceueÙeeefveue keâer hejÚeF&-meer, 
 Fme metKes leš hej efÚškeâ Únj! 
 Meerleue keâesceue efÛej keâcheve-meer, 
 ogue&efuele n"erues yeÛeheve-meer, 
 let ueewš keâneB peeleer nw jer— 
 Ùen Kesue-Kesue ues "nj "nj!’’19 

 mhe° nw efkeâ efvejeuee ves Øeke=âefle kesâ YeÙeevekeâ, jewõ SJeb ØeÛeC[ 
™he kesâ JeCe&ve ceW keâ"esj OJeefveÙeeW keâe meeefYeØeeÙe ÛeÙeve efkeâÙee Deewj 
peÙeMebkeâj Øemeeo ves Øeke=âefle kesâ keâesceue SJeb ceOegj ™he kesâ efÛe$eCe kesâ 
meceÙe keâesceue OJeefveÙeeW (G, ue, n, j, Deeefo) keâe ØeÙeesie keâj Gmes 
Dehesef#ele keâeJÙeelcekeâ meewvoÙe& Øeoeve efkeâÙee~ 
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meceeveevlejlee 

 meceeveevlejlee ceW Yee<ee kesâ DebieeW keâe meceeveevlej FkeâeF&ÙeeW ØeÙeesie 
efkeâÙee peelee nw~ DeLee&led Yee<ee ceW efkeâmeer Skeâ Ùee Skeâ mes DeefOekeâ 
FkeâeF&ÙeeW keâe keâF& yeej ØeÙeesie keâj Gvekeâer hegvejeJe=efòe keâer peeleer nw~ 
Fmemes Yee<ee ceW mebieerleelcekeâlee SJeb ueÙeelcekeâlee kesâ meeLe-meeLe menpe 
mcejCeerÙelee kesâ iegCe keâe Yeer meceeJesMe nes peelee nw~ DeLe& ieecYeerÙe& keâer 
Âef° mes Yeer Ùen Øeefleceeve DelÙevle cenlJehetCe& nw~ efpeme Øekeâej oes 
meceeveevlej ohe&CeeW kesâ ceOÙe jKeer efkeâmeer Jemleg kesâ Deveefievele efyecye-
Øeefleefyecye yeve peeles nQ, Jewmes ner Yee<ee keâer efkeâmeer FkeâeF& kesâ meceeveevlej 
ØeÙeesieeW mes GveceW pees DeLe& keâer ietBpe Ùee DevegietBpe keâer ëe=bKeuee ØemHegâefšle 
nesleer nw, Gmemes DeLe& kesâ keâF& mlej Yeer Kegueves ueieles nQ~ efJeÛeueve ceW 
peneB ceevekeâ Yee<ee efveÙeceeW keâer lÙeeie keâer Ûes°e keâer peeleer nw JeneR 
meceeveevlejlee ceW Yeeef<ekeâ efveÙeceeW keâe meeÙeeme DeefOekeâ ØeÙeesie efkeâÙee 
peelee nw~ meceeveevlejlee cegKÙele: oes Øekeâej keâer nesleer nw— meecÙe 
cetuekeâ SJeb Jew<ecÙe cetuekeâ~ meecÙe cetuekeâ meceeveevlejlee ceW Yee<ee keâer 
FkeâeF&ÙeeW keâe meceeve (Devegketâue) ØeÙeesie efkeâÙee peelee nw, peyeefkeâ Jew<ecÙe 
cetuekeâ meceeveevlejlee ceW Yee<ee keâer efJejesOecetuekeâ (Øeefleketâue) FkeâeF&ÙeeW keâe 
ØeÙeesie efkeâÙee peelee nw~ Fmes ueerÛe ves De«eØemlegefle (Foregrounding) 
kesâ ™he ceW cenlJehetCe& Yeeef<ekeâ Gheeoeve ceevee nw— ".... a type of 
foregrounding which is in a sense the opposite of 
deviation, for it consists in the introduction of extra 
regularities, not irregularities into the language, This 
is PARALLELISM in the widest sense of the word."20  

 YeejleerÙe meeefnlÙe MeeŒe ceW Úvo efJeJesÛeve kesâ mevoYe& ceW Fmekeâer 
ÛeÛee& keâer ieÙeer nw~ Úbo keâer cetue mebkeâuhevee ceW ner mebieerleelcekeâlee SJeb 
ueÙeÙeespevee nw~ Dee#eefjkeâ, JeefCe&keâ SJeb ceeef$ekeâ ÚboeW keâer keâuhevee kesâ 
cetue ceW meceeveevlejlee keâer cenlJehetCe& Yetefcekeâe nesleer nw~ DevegØeeme SJeb 
Ùecekeâ pewmes Deuebkeâej meceeveevlejlee kesâ Gòece GoenjCe nw~ 
meceeveevlejlee Yee<ee keâer meYeer FkeâeF&ÙeeW— OJeefve, Meyo, heo, JeekeäÙe 
SJeb DeLe& ceW nesleer nw~ meceeveevlejlee keâe ØeÙeesie menpe mecØes<eCeerÙelee, 
ceeOegÙe&, efÛe$e Ùeespevee, veeo meewvoÙe&, menpe SJeb efÛej mcejCeerÙelee leLee 
ØeYeeJeelcekeâlee kesâ efueS efkeâÙee peelee nw~ OJeefve meceeveevlejlee keâer Âef° 
mes vejsMe cesnlee keâer efvecve keâeJÙe hebefòeâÙeeB GuuesKeveerÙe nw—  

 ‘‘cesjer Yee<ee/cesjs Meyo Deewj/cesjer jÛevee 
 FvnW ceQ meceÙe keâes Jewmes ner os osvee Ûeenlee ntB 
 pewmes efkeâ Je=#e HetâueeW keâes Deveece os osles nQ~’’21 

 ÙeneB S OJeefve keâer yeejn yeej DeeJe=efòe keâer ieÙeer nw~ ‘ØeJeeo 
heJe&’ ceW vejsMe cesnlee ves jece kesâ ceve kesâ GÉsueve, yesÛewveer SJeb efÛevlee 
keâes DelÙevle meeLe&keâ {bie mes Meyo meceeveevlejlee kesâ Éeje JÙeòeâ efkeâÙee 
nw—  

 ‘‘Ùen keäÙee nw?/ Ùen ceneueeruee/ Ùen efJeOeeve 

 Ùen Kesue/Ùen ØeejyOe/ Ùen meye keäÙee nw?’’22 

 meceeveevlejlee keâer Âef° mes veeieepeg&ve keâer Dekeâeue hej efueKeer 
DelÙevle ueeskeâefØeÙe keâefJelee GuuesKeveerÙe nw— 

 ‘‘yengle efoveeW lekeâ Ûegune jesÙee Ûekeäkeâer jner Goeme 
 yengle efoveeW lekeâ keâeveer kegâefleÙee meesF& Gmekesâ heeme 
 yengle efoveeW lekeâ ueieer ve Yeerle hej efÚhekeâefueÙeeW keâer iemle 
 yengle efoveeW lekeâ ÛetneW keâer Yeer neuele jner efmekeâmle’’ 

 FmeceW Dekeâeue Deewj Gmekesâ yeeo keâer keâe®efCekeâ efmLeefle keâer ienjer 
JÙebpevee keâer ieÙeer nw~ yeeo kesâ DeJelejCe ceW ‘yengle efoveeW kesâ yeeo’ heo 
yebOe keâes hebefòeâ kesâ Devle ceW oskeâj keâefJe ves Fmes Deewj DeefOekeâ 
ØeYeeJeMeeueer SJeb cece&mheMeea yevee efoÙee~ meceeveevlejlee keâer Âef° mes Ùen 
Gòece keâesefš keâe GoenjCe nw~ 

 meceeveevlejlee keâer Âef° mes ‘jeceÛeefjleceeveme’ kesâ DeÙeesOÙeekeâeC[ 
ceW JeefCe&le cenejepe oMejLe kesâ mJeie&Jeemeer nesves kesâ ÂMÙe keâes DelÙevle 
keâe®efCekeâ, ceeefce&keâ SJeb jececeÙe yevee efoÙee ieÙee nw— 

 ‘‘jece jece keâefn jece keân jece jece keâefn jece~ 
 leveg heefjnefj jIegyej efyejnB jeG ieÙeG megjOeece~~’’23 

 ÙeneB OJeefve SJeb Meyo oesveeW mlej hej meceeveevlejlee keâe Gòece 
ØeÙeesie efkeâÙee ieÙee nw~ 

DeØemlegle efJeOeeve 

 keâefJelee kesâ efvecee&Ce ceW DeØemlegle efJeOeeve keâer yeÌ[er cenlJehetCe& 
Yetefcekeâe nesleer nw~ keâefJe Deheves YeeJeeW (Øemlegle) keâes peerJe-peiele kesâ DevÙe 
GheeoeveeW (DeØemlegle) kesâ ceeOÙece mes JÙeòeâ keâjlee nw~ Ùen DelÙevle 
ØeeÛeerve SJeb yengØeÛeefuele heæefle nw~ Fme DeeOeej hej Yeer efkeâmeer keâefJelee 
keâe Jew%eeefvekeâ efJeJesÛeve efkeâÙee pee mekeâlee nw efkeâ efkeâmeer keâefJe ves Øemlegle 
kesâ meceeveevlej efkeâme Øekeâej kesâ DeØemlegle keâe ØeÙeesie efkeâÙee nw? Jen 
efkeâme meercee lekeâ keâefJe kesâ DeefYeØesle YeeJe (Øemlegle) keâes hee"keâ lekeâ 
mecØesef<ele keâj mekeâe nw~ DeØemlegle efJeOeeve ØeeÙe: ØeYeeJe meecÙe, iegCe 
meecÙe DeLeJee Deekeâej meecÙe kesâ DeeOeej hej efkeâÙes peeles nQ~ meeefnlÙe ceW 
ØeeÙe: Ûeej Øekeâej kesâ DeØemlegle efJeOeeve efceueles nQ— mLetue kesâ efueS 
met#ce, met#ce kesâ efueS mLetue, mLetue kesâ efueS mLetue SJeb met#ce kesâ efueS  
met#ce~  Ùener keâejCe nw efkeâ meeÂMÙe cetuekeâ DeuebkeâejeW (Ghecee, ™hekeâ 
SJeb GlhesÇ#ee Deeefo) keâe yengleeÙele mes ØeÙeesie keâefJelee kesâ Deeefokeâeue mes 
ner osKee peelee nw~ Ùen Skeâ DelÙevle meHeâue SJeb ueeskeâefØeÙe heæefle  
nw~ 

 mLetue Øemlegle kesâ efueS met#ce DeØemlegle kesâ ØeÙeesie keâer Âef° mes 
peÙeMebkeâj Øemeeo keâer Øeefmeæ keâefJelee ‘uenj’ GuuesKeveerÙe nw peneB 
GvneWves uenj pewmeer mLetue SJeb Âef°ieesÛej Øemlegle kesâ efueS ‘ceueÙeeefveue 
keâer hejÚeBF&’, ‘keâesceue efÛej keâcheve’ SJeb ‘keâ®Cee keâer veJe DeBiejeF&’ 
pewmes DelÙevle met#ce DeØemlegleeW keâer Ùeespevee keâer nw~ 

 met#ce Øemlegle kesâ efueS mLetue DeØemlegle keâer Âef° mes peÙeMebkeâj 
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Øemeeo keâe keâeceeÙeveer ceW ueppee keâe JeCe&ve GuuesKeveerÙe nw peneB ueppee 
pewmes DelÙevle met#ce ceveesYeeJe keâes cetle&ceeve mJe™he Øeoeve keâj efoÙee 
nw—  

‘‘ueeueer yeve mejme keâheesuees ceW DeeBKeeW ceW Debpeve meer ueieleer, 
kegbâefÛele DeuekeâeW meer IegBIejeueer ceve keâer cejesj yevekeâj peieleer, 
 x  x  x x 

ceQ Jen nuekeâer meer cemeueve ntB pees yeveleer keâeveeW keâer ueeueer~’’24 

 DeØemlegle efJeOeeve keâer Âef° ‘jeceÛeefjleceeveme’ kesâ DeÙeesOÙeekeâeC[ 
keâe Oeveg<e Ùe%e Øemebie DelÙevle cenlJehetCe& nw peneB jece kesâ efueS cetle&, 
Decetle& oesveeW Øekeâej kesâ DeØemlegleeW keâe ØeÙeesie efkeâÙee ieÙee nw~ pevekeâ 
meYee kesâ oMe&keâeW kesâ ceveesJe=efòe kesâ Devegketâue jece efkeâmeer keâes jveOeerje, 
efkeâmeer keâes vejYet<eCe, efkeâmeer keâes efJeješ ceÙe, efkeâmeer keâes efMeMeg ™he, 
efkeâmeer keâes hejceleòJeceÙe SJeb efkeâmeer keâes keâeue mJe™he Øeleerle nesles  
nQ—  

‘‘peekeâer jner YeeJevee pewmeer/ØeYeg cetjefle osKeer eflevn lewmeer~~ 
nefj YeieleÖ osKes oesG Yeüelee~ F° osJe FJe meye megKe oelee~~’’25 

 Decetle& Øemlegle kesâ efueS Decetle& DeØemlegle keâe ØeÙeesie keâce efceuelee 
nw keäÙeeWefkeâ mecØes<eCeerÙe Âef° mes Ùen efJeOeeve keâce meHeâue heeÙee peelee nw 
efHeâj Yeer ceneve keâefJe Fme Ùeespevee Éeje Yeer meHeâue keâefJelee keâe efvecee&Ce 
keâj mekesâ nQ~ leguemeeroeme keâer efvecve hebefòeâÙeeB Fme Âef° mes GuuesKeveerÙe 
nw—  

 ‘‘heJeve efvemeeve Ieesj jJe yeepeefnb~  
 ØeueÙe meceÙe kesâ Ieve peveg ieepeefnb~~’’26 

 ‘efyecye’ SJeb ‘Øeleerkeâ’ keâes kegâÚ efJeÉeveeW ves DeØemlegle efJeOeeve kesâ 
Devleie&le ceevee nw peneB DeØemlegle ceW efÛe$e Ùeespevee keâer ØeOeevelee nesleer nw 
JeneB efyecye Deewj peneB DeØemlegle ceW JÙebpevee SJeb ienjer DeLe&Jeòee keâer 
ØeOeevelee nesleer nw JeneB Øeleerkeâ keâer Ùeespevee keâer peeleer nw~ efJemleej YeÙe 
mes Fmekeâe efJeJesÛeve ÙeneB veneR efkeâÙee pee jne nw~ 

 mece«ele: ‘Mewueer efJe%eeve’ meeefnlÙe keâes Jew%eeefvekeâ heæefle Éeje 
efJeJesefÛele keâjlee nw~ Jen efkeâmeer jÛeveelcekeâ ke=âefle keâer efJeefMe° Yeeef<ekeâ 
mebjÛevee kesâ efveOee&jkeâ lelJeeW keâer keâeJÙeelcekeâ Meefòeâ SJeb Gvekesâ Deevleefjkeâ 
meceeÙeespeve keâer JÙebpevee Meefòeâ keâe GodIeešve keâj megJÙeJeefmLele {bie mes 
hee"keâeW keâes Gme jÛevee keâe DeemJeeove keâjelee nw~ jÛevee kesâefvõle Ùen 
Jew%eeefvekeâ heæefle jÛeveekeâej kesâ JÙeefòeâiele peerJeve, Gmekesâ heefjJesMe, 
Gmekeâer efJeÛeejOeeje SJeb ceveesJe=efòeÙeeW keâes Gmeer  meercee  lekeâ  GodIeeefšle  

keâjleer nw efpeleveer efkeâ jÛevee ceW Gmekeâe Yeeef<ekeâ ™heevlejCe nes mekeâlee 
nw~ Ùen Jew%eeefvekeâ heæefle jÛevee mes Flej ØemebieeW kesâ Úeve yeerve ceW veneR 
pegšleer nw, Dele: Ùen heæefle jeie-És<e mes cegòeâ SJeb hetJee&«en leLee 
he#eheele mes jefnle Jemlegefve‰ heæefle nw, efpemekeâer Deepe kesâ Jew%eeefvekeâ Ùegie 
SJeb yeewefækeâ heefjJesMe ceW DelÙevle meeLe&keâlee nw~ Ùen heæefle Deepe kesâ 
leke&âØeOeeve yeewefækeâ Jeie& keâes Yeer mebleg° keâjves ceW me#ece nw~ 
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vewvees ØeewÅeesefiekeâer : metÛevee ØeewÅeesefiekeâer kesâ veÙes DeeÙeece 
 

IeveMÙeece efleJeejer* 
 

ØeejcYe mes ner ceveg<Ùe Deheveer efJeÅee SJeb %eeve kesâ Éeje megKe megefJeOee kesâ 
veÙes meeOeve Fpeeo keâjlee jne nw~ Yele=&nefj ves efueKee nw— 

 ‘‘Ùes<eeced ve efJeÅeeced ve lehees ve oeveced 
  ve %eeveced ve Meerueced ve iegCees ve Oece&: 
 les ce=lÙegueeskeâ YetefJe YeejYetlee: 
 ceveg<Ùe™hesCe ce=ieeMÛe Ûejefvle’’~  

 efpemekeâe DeLe& nw efpemeceW ve efJeÅee nw, ve lehe nw, ve %eeve nw, ve 
oeve nw, ve Meerue nw, ve iegCe nw, ve Oece& nw~ Jes he=LJeer kesâ Thej 
YeejmJe™he ner nw Deewj ceveg<Ùe kesâ Mejerj ceW heMegDeeW keâer YeeBefle 
peerJeveÙeeheve keâjles nQ~ ceveg<Ùe Skeâ efÛevleveMeerue ØeeCeer nw~ Jen meleled 
efÛevleve, DevegmebOeeve kesâ Éeje Deheves keâes G"elee nw Deewj Deheves peerJeve 
keâes megKeceÙe yeveelee nw~ henues ceveg<Ùe helLejeW keâes jieÌ[-jieÌ[ keâjkesâ 
Deeie keâes hewoe keâjlee Lee~ Deepe DeeefJe<keâejeW Éeje ceeveJe peerJeve henues 
mes DeefOekeâ megKeceÙe nes ieÙee nw~ Deepe ceesyeeF&ue Deewj F&-cesue ieeBJe-
ieeBJe hengBÛeer ngF& nw~ Fmemes ef[efpešue ›eâebefle DeeF& nw~ Fme uesKe ceW vewvees 
ØeewÅeesefiekeâer SJeb metÛevee ØeewÅeesefiekeâer efpemeves ceeveJe peerJeve kesâ meYeer 
henuegDeeW keâes ØeYeeefJele efkeâÙee nw, keâe efJeJesÛeve efkeâÙee ieÙee nw~ metÛevee 
ØeewÅeesefiekeâer Yeer efJekeâemeeW mes DeÚtlee veneR nw~ 

 ceeveJe keâes yegefæ Øeoeve keâer ieF& nw~ yegefæ mes ner Jen Dehevee 
Gæej keâj mekeâlee nw SJeb yegefæ kesâ og™heÙeesie mes Deheves keâes heleve ceW 
[eue mekeâlee nw~ YeieJeodieerlee kesâ Ú"W DeOÙeeÙe kesâ heeBÛeJes Mueeskeâ ceW 
efueKee nw—  

 ‘‘GæjsDeelceve Deelceevees cee DeJemeeoÙesle, 
  DeelcewJe efn Deelcevees yevOegjwJe efjhegjelceve~’’ 

 DeLee&led ceveg<Ùe keâes Deheves ØeÙeemeeW kesâ Éeje ner Deheves keâes Thej 
G"evee ÛeeefnS SJeb Deheves keâes keâYeer DeJemeeo ceW veneR [euevee ÛeeefnS~ 
ceveg<Ùe mJeÙeb Dehevee efce$e nw Deewj mJeÙeb ner Dehevee Me$eg nw~ 

 ceveg<Ùe keâes meleled efJekeâeme kesâ veÙes-veÙes DeJemej leueeMeves 
ÛeeefnS~ MewkeämeheerÙej ves Yeer efueKee nw — "The man who take 
the  opportunities  by  the  forelock is the man who 
succeds" DeLee&led pees ceveg<Ùe DeJemej keâe ueeYe G"elee nw, Jen 
DeJeMÙe meHeâue neslee nw~ 

 henues ceveg<Ùe Je=#e keâer ÚeueeW mes Deheves keâes {Bkeâlee Lee~ Gmekesâ 
Ghejevle helLejeW kesâ jieÌ[ves mes Deeie peueelee Lee~  Oeerjs-Oeerjs  %eeve  ceW  

 

yeÌ{esòejer ngF& Deewj ceveg<Ùe Deheves peerJeve keâes Deewj DeejeceoeÙekeâ yeveeves 
keâe ØeÙeeme keâjves ueiee~ Fme uesKe ceW vewvees ØeewÅeesefiekeâer, pees metÛevee 
›eâebefle ceW veÙes DeeÙeece Keesue jner nw, keâe efJeJesÛeve efkeâÙee peeSiee~ 

ØeewÅeesefiekeâer 

 Deece yeesue-Ûeeue keâer Yee<ee ceW ØeewÅeesefiekeâer keâes Ùegefòeâ keâne peelee 
nw~ MeyokeâesMe JÙeeJeneefjkeâ (Øewefkeäškeâue) ue#ÙeeW keâer Øeeefhle nsleg %eeve kesâ 
›eâceyeæ DevegØeÙeesie keâes ØeewÅeesefiekeâer keânles nQ~ Gve meYeer ceevÙe efJeefOeÙeeW 
keâe mecetn, efpemeceW efkeâ ceeveJe meceepe keâe keâesF& Ieškeâ Deheveer Yeeweflekeâ 
DeeJeMÙekeâleeDeeW keâer hetefle& keâjlee nw~ ØeewÅeesefiekeâer efJe<eÙe kesâ heefjØes#Ùe ceW 
vewvees ØeewÅeesefiekeâer keâe DeodYegle mecevJeÙe nw~ meyemes henues metÛevee 
ØeewÅeesefiekeâer DeeF&~ Gmekesâ Ghejevle pewJe ØeewÅeesefiekeâer DeeF&~ Deye vewvees 
ØeewÅeesefiekeâer DeeF& nw~ Fme efJeefÛe$e yeÇÿeeC[ ceW Deveskeâ DeodYegle efJeMes<eleeSb 
nQ~ Fve efJeMes<eleeDeeW kesâ efJeefÛe$eleeDeeW Deewj IešveeDeeW kesâ yeue hej osj-
meyesj nceejs efueÙes GheÙeesieer meeOeveeW keâe DeeefJe<keâej neslee nw, efpememes efkeâ 
peerJeve megKeceÙe neslee nw~ 

vewvees ØeewÅeesefiekeâer 

 vewvees ØeewÅeesefiekeâer heoeLe& keâe hejceeCeg, DeeCeefJekeâ Deewj 
megØeeDeeCeefJekeâ mlej hej keâeÙe& efkeâÙee peelee nw~ Meg™ ceW, ØeÛeefuele vewvees 
ØeewÅeesefiekeâer keâe efJekeâjCe DeCegDeeW Deewj hejceeCegDeeW keâes met#ce leewj hej 
›eâceyeæ keâjvee nw efpememes efkeâ cew›eâes Deekeâej kesâ Glheeo yeve mekesâ~ Skeâ 
meeceevÙekeâerke=âle heefjYee<ee nw efkeâ heoeLe& efpemekeâe Deekeâej 1 mes 100 
vewveesceeršj ceW neslee nw~ Fme heefjYee<ee mes Ùen mecePe ceW Deelee nw efkeâ 
keäJeebšce Ùeebef$ekeâer ØeYeeJe cenlJehetCe& nes peelee nw~ 

 vewvees Meyo «eerkeâ Yee<ee kesâ vewveespe Meyo mes efvekeâuee nw, efpemekeâe 
DeLe& neslee yeewvee (Dwarf) neslee nw hejvleg Debleje&°^erÙe ØeCeeueer ceW vewvees 
keâe DeLe& ceeršj keâe DejyeJeeb efnmmee nw~ vewvees ØeewÅeesefiekeâer ceW vewveesceeršj 
kesâ hewceeves (10 ceeršj Ùeeefve efkeâ Skeâ ceeršj keâe DejyeJeeb efnmmee) hej 
ØeCeeefueÙeeW keâe DeOÙeÙeve leLee DeefYekeâuheve (ef[peeFve) lewÙeej efkeâÙee 
peelee nw~ DeLee&led hejceeCegDeeW Deewj DeCegDeeW kesâ mlej hej keâeÙe& efkeâÙee 
peelee nw~ Skeâ Deueefheve keâer Iegb[er hej keâeÙe& efkeâÙee peelee nw~ Skeâ 
Deueheerve keâer Iegb[er kesâ ome ueeKeJeW efnmmes keâes vewveesceeršj efpeleves Deekeâej 
keâe ceevee pee mekeâlee nw~  

vewvees ØeewÅeesefiekeâer kesâ metÛevee ØeewÅeesefiekeâer ceW efJekeâeme 

 vewvees mlej hej JewÅegle Ûeeuekeâlee keâe keäJeebšerJe=le nesvee Ùen oMee&lee 
nw efkeâ Fme mlej hej keäJeešWšce ØeYeeJeeW keâes hetjer lejn  mes  Deueie  veneR  

 
*Jew%ee. SHeâ (Dehej efveosMekeâ), jepeYee<ee SJeb mebie"ve heæefle efveosMeeueÙe, [erDeej[erDees cegKÙeeueÙe, [erDeej[erDees YeJeve, jepeepeer ceeie&, veF& efouueer 
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efkeâÙee pee mekeâlee~ met#ce ÛeeuekeâeW mes ØeJeeefnle nesves Jeeues Fuewkeäš^e@ve 

huesve lejbie (JesJe) meÂMe JÙeJenej keâe ØeoMe&ve keâjles nQ Deewj peye 

efkeâmeer vewvees Ùegefòeâ kesâ efveJesMe (Fvehegš) mes efveie&ce (DeeGšhegš) lekeâ 

Fuewkeäš^e@veeW kesâ Ùes lejbieJele (JesJe-ueeFkeâ) iegCeOece& Deheveer mebmeòeâlee 

yeveeÙes jKeles nQ lees Fme lejn kesâ keäJeebšce ØeYeeJeeW keâer me=ef° nesleer nw~ 

 Je<e& 1960 ceW š^eBefpemšj kesâ DeeefJe<keâej mes 

ceeF›eâesFueskeäš^eefvekeâer keâer Meg™Deele ngF& Leer~ Oeerjs-Oeerjs ceeF›eâesefÛehe ceW 

ueieves Jeeues Fueskeäš^eefvekeâ mebIeškeâeW keâe Deekeâej Úesše neslee ieÙee~ 

Jew%eeefvekeâeW keâe Devegceeve nw efkeâ vewveesØeewÅeesefiekeâer kesâ Ûeueles Jen efove otj 

veneR peye š^eBefpemšjeW keâe Deekeâej Ieškeâj 20 vewveesceeršj cee$e jn 

peeSiee~ meceÙe kesâ meeLe-meeLe ØeewÅeesefiekeâer ceW heefjJele&ve nesles jnles nQ~ 

heefjJele&ve, Øeke=âefle keâe efveÙece nw~ Fue& Dee@Heâ jesÛesmšj ves keâne nw— 

"Since it is nature's law to change constancy alone is 
strange" ÛetBefkeâ heefjJele&ve peerJeve keâe efveÙece nw~ Dele: efmLejlee 

Dee§eÙe&pevekeâ nw~ keâesF& Yeer ØeewÅeesefiekeâer GheÙeesie ceW Deeves Jeeues cetueYetle 

heoeLeeX hej efveYe&j keâjleer nw~ Ùen keâne pee mekeâlee nw efkeâ vewvees 

ØeewÅeesefiekeâer nceejs owefvekeâ peerJeve ceW Deeves Jeeueer Deieueer ›eâebefle nw~ 

MeeÙeo ner peerJeve keâes keâesF& Ssmee henuet nesiee pees efkeâ vewvees ØeewÅeesefiekeâer 

mes DeÚtlee nes~ peye š^eBefpemšj keâe DeeefJe<keâej ngDee Lee lees Yeeweflekeâer kesâ 

veesyeue hegjmkeâej DeOÙe#e keân jns Les — "Shared equally is the 

challenge of a new territory seen for the first time 
calling for a new scientific attack" DeLee&led  Skeâ Ssmes 

Jew%eeefvekeâ #es$e keâer henÛeeve keâer ieF& nw efpemes Skeâ veF& Jew%eeefvekeâ Ûegveewleer 

keâer DeeJeMÙekeâlee nw~ Gvekeâe FMeeje vewvees ØeewÅeesefiekeâer keâer Deesj ner   

Lee~ 

 vewvees ØeewÅeesefiekeâer mes mebyebefOele kegâÚ cenlJehetCe& mebkeâuheveeSb ØeLece 

yeej veesyeue hegjmkeâej efJepeslee Deewj Øeefmeæ YeeweflekeâerefJeod efjÛe[& heer. 

HeâeF&cewve ves 29 efomecyej 1959 keâes kewâueerHeâesefve&Ùee FbmšeršŸetš Dee@Heâ 

šskeäveesueer Decesefjkeâer Yeeweflekeâer meesmeeFšer keâer Skeâ yew"keâ kesâ oewjeve efoS 

ieS ‘osÙej Fpe hueWšer Dee@Heâ Sce Sš yeešce’ Meer<e&keâ Jeeues Deheves 

GodyeesOeve ceW oer~ ienjeF& mes efJeÛeej efkeâÙee peeS lees HeâeFvewceve keâe 

DeeMeÙe Ùen Lee efkeâ keâeHeâer met#ce mlej Ùee vewvees mlej hej heoeLeeX hej 

MeesOe DeOÙeÙeve keâer DeeJeMÙekeâlee nesleer nw~ HeâeFvewceve ves keâne 

DeefOekeâlej keâesefMekeâeSb yengle met#ce nesleer nw, hejvleg Jes yesno meef›eâÙe 

(SefkeäšJe) nesleer nw~ Jes keâF& heoeLeeX keâe efvecee&Ce keâjleer nw Deewj FOej-

GOej Ietceves ceW meceLe& nesleer nw~ DevÙe keâesefMekeâeDeeW keâer henÛeeve keâjleer 

nw Deewj keâF& efJeue#eCe keâeÙe& keâjleer nw~ Jes metÛevee keâe meb«en ner veneR 

keâjles nQ, Jejved Øeefleef›eâÙee (Devegef›eâÙee) keâe Yeer ØeoMe&ve keâjleer nw~ 

HeâeFvewceve ves Ùen Yeer yeleeÙee Lee efkeâ Yeeweflekeâer kesâ efmeæevle JemlegDeeW keâes 

hejceeCeg mlej hej ØeyebOe keâjves keâe efJejesOe veneR keâjles~ 

 vewvees FvJeesJesMeve kesâ #es$e ceW vewvees Deekeâej keâer DeeefJe<keâej Deewj 

KeespeeW keâes ef›eâÙeeefvJele efkeâÙee peelee nw efpeveceW veF& ØeewÅeesefiekeâerÙeeB Deewj 

DevegØeÙeesie efpeveceW vewvees mlej keâer mebjÛeveeSb leLee Øeef›eâÙeeÙeW meefcceefuele 

nQ~ vewvees ØeewÅeesefiekeâer kesâ #es$e ceW veJeerve veJeeÛeej efpemeceW efkeâ efÉDeeÙeeceer 

heoeLe& Skeâ hejceeCeg ceesšeF& kesâ pewmes efkeâ «ewHeâerve, efmeefuekeâve Deewj 

mšsHeâerve meefcceefuele nQ~ vewvees heefjjLe SJeb vewvees heoeLe& kebâhÙetšjeW keâer veF& 

ßesCeer keâe efvecee&Ce keâj jns nQ~ 

vewveesFueskeäš^e@efvekeâer kesâ metÛevee #es$e ceW DevegØeÙeesie 

 vewvees ØeewÅeesefiekeâer kebâhÙetšj #es$e hej ›eâebeflekeâejer (ef›eâefškeâue) 

ØeYeeJe [euesieer~ Fve mebjÛeveeDeeW keâe Deekeâej Deewj hewceevee Úesše nw, 

Dele: Fmemes efJeMues<eCe (Analysis) ceW DemeeOeejCe Megælee Øeehle keâer 

pee mekeâleer nw~ YeefJe<Ùe ceW Fvekeâe Deekeâej Deewj keâeÙe& keâjves keâe meceÙe 

mJeefÛebie DeeJe=efòe ome iegvee Ieš peeSieer~ Deepe efpeleves Yeer leer›eieeceer 

kebâhÙetšj GheueyOe nQ GveceW ØeÙeesie efkeâÙes peeves Jeeues ceeF›eâesØeesmesmej, 

ceeF›eâesceeršj Deekeâej kesâ nesles nQ hejvleg Ùeefo nce Fme Deekeâej keâes 

10,000 iegvee keâce keâj oW lees ceeF›eâesØeesmesmej keâe Deekeâej vewveesceeršj 

hewceeves ceW hengBÛe peeSiee efpemekeâe leelheÙe& nesiee efkeâ nce Deepe keâer leguevee 

ceW DejyeeW iegvee leer›e ieefle mes keâece keâjves Jeuees kebâhÙetšj yevee mekeWâies~ 

efve<keâ<e& 

 Fme uesKe ceW vewvees ØeewÅeesefiekeâer kesâ metÛevee ØeewÅeesefiekeâer ceW 

DeveØeÙeesieeW keâe mebef#ehle efJeMues<eCe efkeâÙee ieÙee nw~ Øeefmeæ Jew%eeefvekeâ 

Deueyeš& DeeFvmešeFve ves efueKee nw —  

 "How strange is the lot of mortals each of us 
here is for a brief sojourn for what purpose he knows 
not. But with deeper reflection one knows that man 
exists for others, firstly on smiles & well-beings to 
which our own happiness is dependent & then to the 
million others to whose destinies we are tied by bonds 
of sympathy. A hundred times every day I reminded 
myself that my outer & inner life is based on the 
labour of such men both living & dead & I must exert 
myself in the same measure in which I have received & 
an still receiving." 
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 Fmekeâe efnvoer DevegJeeo nw efkeâlevee DeveesKee nce veÕejeW keâe 

mebmeej nw~ nceceW mes ØelÙeskeâ ÙeneB hej Ùen ve peeveles ngS efkeâ Jen 

efkeâmeefueS nw, kegâÚ meceÙe kesâ efueÙes nw~ ienjeF& mes efJeÛeej keâjves hej 

Ùen mecePe ceW Deelee nw efkeâ ceveg<Ùe otmejeW kesâ efueS peerlee nw, ØeLece ceW 

DemebKÙe, efpevekeâer KegefMeÙeeW Deewj cegmkeâjenšeW ceW nceejer Deheveer KegefMeÙeeb 

efveefnle nw Deewj otmejs Jes DemebKÙe efpevekesâ YeeiÙeeW mes nce menevegYetefle keâer 

[esefjÙeeW mes yebOes nQ~ ceQ ØelÙeskeâ efove Deheves keâes Ùeeo efoueelee ntB efkeâ cesje 

Deevleefjkeâ Deewj yee¢e peerJeve mes DemebKÙe Ssmes peerefJele Deewj ce=le ueesieeW  

kesâ ßece mes yevee nw Deewj cegPes Yeer Gmeer cee$ee ceW ßece keâjvee nesiee, efpeme 

cee$ee ceW ceQves Øeehle efkeâÙee nw Deewj keâj jne ntB~ 

mevoYe& 

1. http//en.wikipidia.org/wiky/Nanotechnolgoy 
2. vewvees šskeäveesuee@peer, Je<e& 2011 «ebLe Dekeâeoceer, 1659, hegKevee, 

oefjÙeeiebpe, veF& efouueer, 11007 
3. Principles of the Theory of Solids by John M. Ziman, 

Oxford University Press. 
4. Noble Prize Lectures (1960) in Physics 
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Øeeke=âeflekeâ jmeeÙeveeW Éeje heeohe keâeršeW keâe ØeyebOeve 
 

DeefYe<eskeâ kegâceej efÉJesoer1, DeekeâeMe kesâef[Ùee2, ØeMeeble kegâceej efceße3 SJeb Øees0 veJeue efkeâMeesj otyes4 
 

efJeÕe keâer ueieeleej yeÌ{leer pevemebKÙee kesâ meeceves meyemes yeÌ[er Ûegveewleer Gmes 
heÙee&hle cee$ee ceW KeeÅeeVe GheueyOe keâjevee nw~ efpeve efJekeâemeMeerue osMeeW 
ceW ceeBie kesâ efJehejerle KeeÅeeVe Glheeove keâer oj Oeerceer nesleer nw, Jeneb keâer 
DeLe&JÙeJemLee keâer Je=efæ ke=âef<e DeeOeeefjle nesleer nw~ Meerlees<Ce keâefšyebOeerÙe 
#es$eeW keâer leguevee ceW T<Ce SJeb Ghees<Ce keâefšyebOeerÙe #es$eeW ceW KeeÅeeVe keâer 
#ecelee DeefOekeâ nesleer nw, efkeâvleg Fve ØeosMeeW keâer peueJeeÙeg keâeršeW SJeb 
keâJekeâeW kesâ Devegketâue Yeer nesleer nw~ Yeejer Je<ee& Deewj veceer keâer GheueyOelee 
Fve #es$eeW keâes keâeršeW SJeb keâJekeâeW keâer Je=efæ kesâ Devegketâue yeveeleer nw pees 
efkeâ Yeejer cee$ee ceW KeeÅeeVeeW keâes ve° keâjles nQ~ ueeKe ØeÙeeme keâjves kesâ 
yeeJepeto ØeefleJe<e& ueieYeie Skeâ efleneF& KeeÅeeVe keâeršeW SJeb keâJekeâeW kesâ 
Éeje ve° keâj efoS peeles nw~1 pees keâYeer-keâYeer Ieveer Deeyeeoer Jeeues osMeeW 
ceW Dekeâeue keâe keâejCe Yeer yeveles nQ~ Ssmes osMe peneB hej Yeb[ejCe keâer 
DeeOegefvekeâ megefJeOeeSB GheueyOe veneR nQ, Jeneb hej HeâHetBâo Deewj keâerš 
KeeÅeeVeeW keâes meJee&efOekeâ vegkeâmeeve hengBÛeeles nQ2 KeeÅeeVeeW keâes vegkeâmeeve 
hengBÛeeves Jeeues Deveskeâ HebâHetâo ceeFkeâesše@efkeämeve keâe efvecee&Ce keâjles nQ, 
efpemekeâer Jepen mes KeeÅeeVeeW keâe ØeyebOeve Deewj keâef"ve nes peelee nw~ 
ogefveÙee keâer ueieYeie meeÌ{s Ûeej Dejye pevemebKÙee kesâ Thej 
ceeFkeâesše@efkeämeve mes nesves Jeeues vegkeâmeeve keâe Keleje ceb[je jne nw~ efJeÕe 
mJeemLÙe mebie"ve ves SHeäueeše@efkeämeve (pees keâer Skeâ lejn keâe 
ceeFkeâesše@efkeämeve nw) keâes mJeemLÙe kesâ efueS ome meJee&efOekeâ KelejeW ceW Ú"W 
vebyej hej jKee nw, DeleŠ Fve KeeÅeeVeeW keâes Fve keâeršeW, HeâbHetâoeW Deewj 
ceeFkeâesše@efkeämeve mes hetjer lejn yeÛee keâj ner nce Fvekeâer iegCeJeòee SJeb 
megj#ee keâes megefveef§ele keâj mekeâles nQ~ 

ke=âef$ece keâeršveeMeer SJeb heeohe keâeršeW keâe efveÙeb$eCe 

 keâeršeW SJeb HebâHetâoeW keâer jeskeâLeece kesâ efueS ke=âef$ece keâeršveeefMeÙeeW 
keâe Fmlesceeue uecyes meceÙe mes neslee Ûeuee Dee jne nw~ 1940 Deewj 
Fmekesâ yeeo keâe oMekeâ Deveskeâ cenlJehetCe& ke=âef$ece keâeršveeefMeÙeeW pewmes- 
[er.[er.šer., yeer.SÛe.meer., keäueesefjvesšs[ meeFkeäuees[eF&ve, Dee@iexveesHeâe@mHesâš 
Deewj keâeyee&cesš keâer Keespe kesâ efueS peevee peelee nw~ Skeâ lejHeâ Fve 
keâeršveeefMeÙeeW ves Deveskeâ osMeeW ceW nefjle ›eâebefle keâes meHeâue yeveeves ceW ceoo 
keâer otmejer Deewj FvneWves DeveskeâeW heÙee&JejCe SJeb mJeemLÙe mecyevOeer 
mecemÙeeÙeeW keâes Yeer pevce efoÙee efpeveceW ØecegKe ™he mes neceexve keâe 
Demeblegueve3, Yetefceiele peue keâe efJe<ewuee nesvee, GheÙeesiekeâlee& SJeb peerJe 
peblegDeeW kesâ Thej penj keâe Demej Deewj keâeršveeefMeÙeeW keâe KeeÅeeVeeW ceW 
DeJeMes<e kesâ ™he ceW yeÛee nesvee meefcceefuele nw~ 

  

 

 KeeÅeeVeeW kesâ YeC[ejCe kesâ oewjeve ØeÙeesie efkeâÙee peeves Jeeuee Skeâ 

keâeršveeMeer HeâemHeâerve Dees]peesve hejle keâe #ejCe Yeer keâjlee nw Deewj meeLe 
ner meeLe kegâÚ keâeršeW ceW keâeršveeefMeÙeeW kesâ Øeefle ØeeflejesOeer #ecelee keâe Yeer 
efJekeâeme keâjlee nw~ Deveskeâ jesiekeâejer HebâHetâoeW ceW ØeeflejesOeer #ecelee 
efJekeâefmele nesves keâer Jepen mes Fvekesâ Thej keâeyex[epeeFce, yesveesefceue Deewj 
LeeÙeesHesâvesš cesefLeue pewmes keâeršveeMeer DeØeYeeJeer nes ieS nQ~ Dele: nceW 
lelkeâeue Fve ke=âef$ece keâeršveeefMeÙeeW keâe Ssmee efJekeâuhe Keespeves keâer 
DeeJeMÙekeâlee nw pees heÙee&JejCe SJeb ceeveJe mJeemLÙe keâes efyevee keâesF& #eefle 
hengBÛeeÙes KeeÅeeVeeW kesâ YeC[ejCe ceW meneÙekeâ nes mekesâ~ 

heeohe keâeršveeefMeÙeeW Éeje ke=âef<e mecyevOeer keâeršeW keâe ØeyebOeve 

 Deepekeâue Deveskeâ heeohe GlheeoeW keâes keâeršveeefMeÙeeW kesâ ™he ceW 
ØeÙeesie keâjves hej OÙeeve efoÙee pee jne nw, keäÙeeWefkeâ Ùes ve kesâJeue 
yeeÙeesef[«es[syeue nesles nw yeefukeâ Ùes heewOeeW kesâ efueS HeâeÙeoscebo Yeer nesles 
nQ~ Fve heeohe GlheeoeW ceW DeveskeâeW Øekeâej kesâ meskesâC[jer cesšeyeesueeFš 
Deeles nQ efpeveceW cegKÙe ™he mes Hesâvee@efuekeäme, mewheesefveve, HeäuewJesvee@Ùe[, 
efkeäJeveesve, šwefveve, Sukeâuee@Ùe[, mšsje@ue SJeb megieefvOele lesue FlÙeeefo nQ~ 
Fve meskesâC[jer cesšeyeesueeFš keâer Jepen mes heewIeeW keâes keâeršeW SJeb Ûejves 
Jeeues peeveJejeW mes megj#ee efceueleer nw Dele: Fve GlheeoeW keâe GheÙeesie veS 
keâeršveeefMeÙeeW kesâ efJekeâeme ceW efkeâÙee pee mekeâlee nw~ 

 1940 kesâ oMekeâ lekeâ Fve Øeeke=âeflekeâ keâeršveeefMeÙeeW keâe GheÙeesie 
yengleeÙele ceW efkeâÙee peelee Lee efkeâvleg Fmekesâ yeeo Fvekeâe mLeeve ke=âef$ece 
keâeršveeefMeÙeeW ves ues efueÙee, keäÙeeWefkeâ ke=âef$ece keâeršveeMeer Deemeeveer mes 
yeveeÙes pee mekeâles Les Deewj uecyes meceÙe lekeâ efJeIeefšle veneR nesles, Fmekesâ 
efJehejerle Øeeke=âeflekeâ keâeršveeMeer DelÙeble keâce meceÙe ceW efJeIeefšle nes peeles 
nw Deewj Fvekeâe Demej meceehle nes peelee nw~ efkeâvleg Deepekeâue ueesie 
ke=âef$ece keâeršveeefMeÙeeW keâer neefveÙeeW keâer Jepen mes peeie™keâ ngS nw Deewj 
KeeÅeeVeeW kesâ mebj#eCe ceW Øeeke=âeflekeâ keâeršveeefMeÙeeW keâe ØeÙeesie yeÌ{e nw~ 

Jele&ceeve meceÙe ceW ØeÙeesie nesves Jeeues Øeeke=âeflekeâ keâeršveeMeer 

heeFjsLeÇce 

 heeFjsLeÇce meyemes hegjeves Øeeke=âeflekeâ keâeršveeefMeÙeeW ceW mes Skeâ nw~ 
meJe&ØeLece Fmes keâerefveÙee Deewj FkeäJee[esj ceW iegueoeGoer kesâ HetâueeW mes 
efvekeâeuee ieÙee~ vesheesefueÙeve kesâ meceÙe, Ùegæ kesâ oewjeve iegueoeGoer kesâ 
metKes HetâueeW keâe ØeÙeesie Mejerj keâes pegDeeW mes yeÛeeves ceW efkeâÙee peelee Lee~ 
heeFjsLeÇce  Ûeej  ÙeewefiekeâeW  keâe efceßeCe neslee nw, heeFjsefLeÇve Deewj SJeefme- 

 

 

 

1. MeesOe Úe$e, Jevemheefle efJe%eeve efJeYeeie, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer 
2. MeesOe Úe$e, Jevemheefle efJe%eeve efJeYeeie, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer 
3. MeesOe Úe$e, Jevemheefle efJe%eeve efJeYeeie, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer 
4. ØeesHesâmej, Jevemheefle efJe%eeve efJeYeeie, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer 



294 Øe%ee : Debkeâ-60, Yeeie-2, Je<e& 2014-15 : ‘‘efJe%eeve SJeb ØeewÅeesefiekeâer efJeMes<eebkeâ’’ 

 

vesefjve, efpemeceW heeFjsefLeÇve mleveOeeefjÙeeW kesâ efueS nukeâe penjeruee neslee 
nw~ ÛetneW kesâ efueS Fmekeâer Sue.[er. efHeâHeäšer keâe ceeve 132 efce«ee/efkeâ«ee 
neslee nw~ 

 heeFjsLeÇce keâer keâeÙe&ØeCeeueer [er.[er.šer. kesâ meeceeve ner nesleer nw~ 
Ùen keâeršeW kesâ lebef$ekeâe leb$e hej Demej [euelee nw~ Ùen lebef$ekeâe 
keâesefMekeâeDeeW kesâ Skeäpee@ve Jeeues Yeeie ceW efJeÅegle lejbieeW kesâ ØeJeen keâes 
DeJe®æ keâj oslee nw, efpememes keâerš uekeâJee«emle nes peeles nw~ keâce 
leeheceeve hej heeFjsLeÇce DeefOekeâ ØeYeeJeMeeueer ™he mes keâeÙe& keâjlee nw~ 
keâF& yeej uekeâJee«emle keâeršeW hej mes heeFjsLeÇce keâe Demej Kelce nes peelee 
nw Deewj Jes hegve: mJemLe nes peeles nQ, Fmemes yeÛeves kesâ efueS heeFjsLeÇce kesâ 
meeLe meemeeøeâeme veecekeâ heewOes mes Øeehle nesves Jeeues Ùeewefiekeâ efhehejsefveue 
yÙetše@keämeeF[ keâes 1:4 kesâ Devegheele ceW efceueeÙee peelee nw~[4] 

jesšsvee@ve 

 jesšsvee@ve oef#eCe Decesefjkeâe ceW efceueves Jeeues ueeWkeâeskeâehe&me Deewj 
[esefjme veecekeâ heewOeeW keâer peÌ[eW mes yeveeÙee peelee nw~ meefoÙeeW mes Fmekeâe 
ØeÙeesie heòeer Keeves Jeeueer FefuueÙeeW keâer jeskeâLeece kesâ efueS neslee Dee jne 
nw~ Meg®Deele ceW jesšsvee@ve keâe Fmlesceeue ceÚefueÙeeW keâes uekeâJee«emle keâjves 
ceW efkeâÙee peelee Lee, efpemekesâ HeâuemJe™he Jees melen hej Dee peeleer Leer 
Deewj GvnW hekeâÌ[vee Deemeeve nes peelee Lee~ Megæ jesšsvee@ve ke=âef$ece 
keâeršveeefMeÙeeW pewmee keâer penjeruee neslee nw~ Ûetns hej Fmekesâ Sue.[er. 
efHeâHeäšer keâe ceeve 132 efce«ee/efkeâ«ee neslee nw~ jesšsvee@ve keâe ØeYeeJe 
ÕeMeve leb$e hej heÌ[lee nw Ùen NAD+ Deewj keâesSbpeeFce Q kesâ yeerÛe 
Fueskeäš^eve kesâ ØeJeen kesâ DeJe®æ keâj oslee nw efpememes MJeMeve ØeCeeueer 
OJemle nes peeleer nw Deewj peerJe cej peelee nw~[4]  

efueceesefveve 

 efueceesefveve heeohe keâeršveeefMeÙeeW ceW meyemes DeeOegefvekeâ nw Deewj Ùen 
efmeš^me mecetn kesâ HeâueeW kesâ efÚuekeâeW mes efvekeâeuee peelee nw~ meblejs kesâ 
efÚuekeâeW mes efvekeâueves Jeeues lesue keâe ueieYeie 18 Heâermeoer efueceesefveve ner 
neslee nQ~ efueceesefveve JeemleJe ceW megieefvOele heewOeeW mes efvekeâueves Jeeues 
ÙeewefiekeâeW keâe Skeâ mecetn nw~ Ùen yee¢e hejpeerefJeÙeeW pewmes pegDeeW, 
efhemmegDeeW kesâ efJe™æ DelÙeble ØeYeeJeMeeueer ™he mes keâeÙe& keâjlee nw Deewj 
meeLe ner meeLe mleveOeeefjÙeeW kesâ efueS neefvekeâejkeâ Yeer veneR neslee~ 
efueceesefveve keâer keâeÙe&ØeCeeueer heeFjsLeÇce kesâ meceeve ner nesleer nw~ Ùen 
lebef$ekeâe leb$e hej Demej [euelee nw~ 

veerce 

 YeejleerÙe GheceneÉerhe ceW ØeeÛeerve keâeue mes ner veerce keâe GheÙeesie 
neslee Ûeuee Dee jne nw, Fmekeâe ØeÙeesie cegKÙeleŠ YeC[ejCe kesâ oewjeve 
DeLeJee keâYeer-keâYeer KeÌ[er HeâmeueeW kesâ Thej Yeer efkeâÙee peelee nw~ veerce 
keâe cegKÙe Ieškeâ S]peeef[jwefkeäšve neslee nw pees efkeâ Skeâ Øekeâej keâe 
Dee@keämeerke=âle š^eF&šjheervee@F[ neslee nw efkeâvleg Fmekesâ DeueeJee veerce ceW 
mewueeefveve, efveefcyeve, efveefcye[erve Deewj cesefueSvš^eFDee@ue DevÙe IeškeâeW kesâ 

™he ceW ceewpeto nesles nw~ Fve meYeer IeškeâeW keâe Fmlesceeue Deueie-Deueie 
keâeršveeefMeÙeeW SJeb oJeeDeeW ceW neslee nw~ S]peeef[jwefkeäšve veceer SJeb ØekeâeMe 
efkeâ GheefmLeefle ceW yengle lespeer mes efJeIeefšle neslee nw efkeâvleg veerce kesâ lewue 
ceW Ùen efJeIeefšle veneR neslee Dele: Megæ S]peeef[jwefkeäšve kesâ mLeeve hej 
veerce keâe lesue ØeÙeesie keâjves keâer mebmlegefle keâer peeleer nw~ 

 S]peeef[jwefkeäšve Skeâ DemeeOeejCe keâJekeâ veeMeer, keâeršveeMeer SJeb 
peerJeeCegveeMeer neslee nw Deewj Fmekesâ Deboj keâeršeW ceW neceexve kesâ mlej keâes 
Demeblegefuele keâjves keâe iegCe Yeer heeÙee peelee nw~ S]peeef[jwefkeäšve 
mleveOeeefjÙeeW SJeb ceÚefueÙeeW keâes neefve veneR hengBÛeelee~ ÛetneW hej Fmekesâ 
Sue.[er. efHeâHeäšer keâe ceeve >5000 efce«ee/efkeâ«ee neslee nw~ 

mewyeeef[uee 

 mewyeeef[uee oef#eCeer Decesefjkeâe ceW heeÙes peeves Jeeues heewOes 
mesJeeef[uee veecekeâ heewOes kesâ hekesâ ngS yeerpeeW mes efvekeâeuee peelee nw~ 
mewyeeef[uee Skeâ Øekeâej keâe Jesješ^erve Sukeâuee@Ùe[ neslee nw Deewj Ùen Skeâ 
keâeršveeMeer keâer lejn keâeÙe& keâjlee nw~ mewyeeef[uee Oethe SJeb nJee kesâ 
mebheke&â ceW Deeves hej yengle lespeer mes efJeIeefšle neslee nw Dele: Fmekeâe 
GheÙeesie meerefcele nw~ Deeceleewj hej Fmekeâe ØeÙeesie ueerHeâ nehej, SkeäJeeme 
yeie, nuexkeäJeerve yeie, efmšbkeâ yeie Deewj FefuueÙeeW keâer jeskeâLeece kesâ efueS 
efkeâÙee peelee nw~ mewyeeef[uee ceOegceefkeäKeÙeeW kesâ efueS penjeruee neslee nw 
Dele: Fmekeâe ØeÙeesie ncesMee meeÙebkeâeue, ceOegceefkeäKeÙeeW kesâ Deheves ÚòeeW ceW 
ueewšves kesâ he§eeled ner keâjvee ÛeeefnS~ 

keâeJeexve 

 keâeJeexve, kewâjce keâeJeea veecekeâ heewIes mes efvekeâeuee peelee nw~ 
veerojuewC[ ceW keâeJeexve keâes šwueWš kesâ veece mes yesÛee peelee nw~ keâeJeexve 
Yeb[ejCe kesâ oewjeve Deeuet kesâ kebâoes kesâ DebkegâjCe SJeb meÌ[ve mes yeÛeelee nw 
leLee Fmekeâe DevÙe KeeÅeeVeeW kesâ YeC[ejCe kesâ oewjeve Yeer efkeâÙee pee 
mekeâlee nw~ Ùen mleveOeeefjÙeeW kesâ efueS penjeruee veneR neslee nw~ keâeyeexve 
KeeÅe heoeLeeX kesâ mJeeo SJeb iebOe ceW efkeâmeer lejn keâe heefjJele&ve veneR 
keâjlee~5 

megieefvOele lewue 

 megieefvOele lewue Ssmes heeohe Glheeo nesles nw efpevekeâe ØeÙeesie 
KeeÅeeVeeW keâer megj#ee ceW Deemeeveer mes efkeâÙee pee mekeâlee nw~ Demeue ceW Ùes 
lewue heewOeeW Éeje mJeÙeb keâer megj#ee kesâ efueS ner yeveeÙes peeles nw~ Fve 
megieefvOele lewueeW ceW ceesvees SJeb mesmkeâJeeršjhesvee@F[, F&mšj, Sefme[, 
keâeršesve, Sukeâesnue Deewj keâeGcejerve pewmes Ieškeâ cegKÙe ™he mes heeÙes 
peeles nw~ Fve ÙeewefiekeâeW ceW keâJekeâveeMeer, peerJeeCegveeMeer SJeb keâeršeW keâes otj 
jKeves pewmes iegCe heeÙes peeles nw~ KeeÅeeVeeW kesâ YeC[ejCe ceW Fvekeâe 
GheÙeesie DelÙeble mejue neslee nw keäÙeeWefkeâ pewmes ner nce FvnW Oethe DeLeJee 
nJee kesâ mecheke&â ceW ueeles nQ, Ùes lelkeâeue KeeÅeeVeeW mes Jee<heerke=âle nes peeles 
nQ Deewj KeeÅeeve hetjer lejn mes lewue jefnle nes peelee nw, efpemekeâer Jepen 
mes KeeÅeeVeeW kesâ mJeeo SJeb iebOe ceW keâesF& Deblej veneR Deelee~ 
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 Fve lesueeW kesâ kegâÚ Ieškeâ SbšerDee@keämeer[Wš keâe keâeÙe& Yeer keâjles nQ 
efpememes KeeÅeeVeeW keâer YeC[ejCe DeJeefOe yeÌ{ peeleer nw~ Fmekesâ DeueeJee 
Ùes megieefvOele lewue HebâHetâoeW Éeje Glheeefole ceeFkeâesše@efkeämeve kesâ efvecee&Ce 
keâes Yeer jeskeâles nQ~ Deepekeâue ogefveÙeeYej ceW Fve megieefvOele lesueeW hej 
MeesOe nes jne nw~ kegâÚ Decesefjkeâer kebâheefveÙeeW ves lees megieefvOele lewueeW hej 
DeeOeeefjle keâeršveeefMeÙeeW keâe efvecee&Ce Yeer efkeâÙee nw efpemeceW efmeveeceeFš 
šer.Sce. Deewj Jewuesjes šer.Sce. ØecegKe veece nQ~ 

 JeeleeJejCe keâes efyevee keâesF& neefve hengBÛeeÙeW HeâmeueeW keâes keâeršeW mes 
yeÛeevee, mebhees<Ùe ke=âef<e keâe cegKÙe ue#Ùe neslee nw~ Fmekesâ DeueeJee 
mebhees<Ùe ke=âef<e Ssmes leewj lejerkeâeW keâe Yeer ØeßeÙe keâjleeR nQ efpemeceW 
heeefjefmLeeflekeâer leb$e keâes vegkeâmeeve vÙetvelece nes Deewj  ueeiele  Yeer  keâce 
mes keâce DeeÙes~ heeohe jmeeÙeve Ssmes ÙeewefiekeâeW kesâ mecetn nesles nQ    
efpeveceW DeveskeâeW iegCe nesles nQ~ ke=âef$ece jmeeÙeveeW keâer Dehes#ee Ùes 
heewOejmeeÙeve DelÙeefOekeâ meef›eâÙe nesles nw Deewj heewOeeW keâes jesieeCegDeeW, 
keâeršeW leLee ØeefleÙeesefieÙeeW mes yeÛeeves keâer Skeâ lejerkesâ mes ieejbšer Yeer osles 
nw~ heeefjefmLeeflekeâer leb$e keâer efJeefYeVe mesJeeDeeW ceW Øeeke=âeflekeâ ™he ceW keâeršeW 
keâe efveÙeb$eCe, Skeâ ØecegKe mLeeve jKelee nw Dele: efJeefYeVe heeohe-jmeeÙeveeW 
kesâ keâeršveeMeer iegCeeW keâes  Keespe  efvekeâeuevee  yengle  pe™jer  nw~  heewIe- 

jmeeÙeveeW Éeje keâerš efveÙeb$eCe ØeÙeesiekeâlee& kesâ efueÙes Yeer megjef#ele neslee nw 
keäÙeeWefkeâ Ùes heewOe-jmeeÙeve Oethe kesâ mecheke&â ceW Deeves kesâ kegâÚ IebšeW/efoveeW 
kesâ yeeo ner neefvejefnle ÙeewefiekeâeW ceW štš peeles nw~ Ûetbefkeâ Ùes jmeeÙeve heewOeeW 
mes Øeehle nesles nQ Dele: efceóer ceW heeÙes peeves Jeeues met#cepeerJe Fvekeâe 
efJeIešve yeÌ[er ner Deemeeveer mes keâj uesles nQ~ ke=âef$ece keâeršveeefMeÙeeW kesâ 
og<ØeYeeJe SJeb ueesieeW ceW yeÌ{er ngF& peeie™keâlee keâer Jepen mes Øeeke=âeflekeâ 
keâeršveeMeer efoveeWefove ueeskeâefØeÙe nesles pee jns nQ~ 
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efceieea jesie Gvcetueve ceW yeeOekeâ mecemÙeeÙeW* 
 

Øees. efJepeÙeveeLe efceße** 
 

efceieea Deye efkeâmeer Yeer JÙeefòeâ kesâ efueS DeefYeMeehe veneR nesiee~ efceieea jesieer 
mes YesoYeeJe yejleves keâer pe™jle veneR nw~ efceieea DevÙe jesie keâer lejn ner 
nw, efpemekeâe Fueepe mebYeJe nw~ efceieea jesefieÙeeW kesâ meeLe nesves Jeeues 
DeceeveJeerÙe JÙeJenej kesâ efKeueeHeâ peeie™keâlee keâeÙe&›eâce Skeâ veÙee efove 
ueskeâj DeeÙee nw~ osMe ceW yeÌ[er mebKÙee ceW efceieea jesefieÙeeW kesâ meeLe 
De%eevelee JeMe YesoYeeJe Deewj ØeleeÌ[vee keâe efMekeâej nesvee heÌ[lee Lee, 
uesefkeâve Deye Fme jesie keâes Úgheeves keâer peien Fueepe keâjekeâj meeceevÙe 
peerJeveÙeeheve mecYeJe nw~ efceieea kesâ yeejs ceW Hewâueer YeüebefleÙeeW keâes Kelce 
keâjves kesâ efueS efHeâuce Skeâ veÙee efove ueesieeW keâes Fme jesie mes ueÌ[ves keâer 
ØesjCee Øeoeve keâj jne nw~ jesie mes heerefÌ[le JÙeefòeâ keâes jenle henBgÛeevee 
Deewj jesieeW mes yeÛeeJe Je YeüebefleÙeeW kesâ yeejs ceW peeie™keâ keâjvee ØelÙeskeâ 
efÛeefkeâlmekeâ keâe keâle&JÙe neslee nw~ efÛeefkeâlmee mesJee yengle Deemeeve veneR 
neslee~ efÛeefkeâlmekeâeW keâes keâF& yeej efJehejerle heefjefmLeefleÙeeW ceW keâece keâjvee 
neslee nw~ keâYeer-keâYeer Deheveer Goemeer keâes {bkeâkeâj jesieer kesâ meeceves 
cegmkegâjekeâj Gmes peerJeve kesâ Øeefle DeeMeeJeeve yeveeS jKevee neslee nw~ nj 
#eCe efÛeefkeâlmekeâ keâer keâesefMeMe Deheves iece keâes oyeekeâj jesieer keâes cegmkeâeve 
osves keâer nesleer nw, Ùee Ùetb keânW efkeâ jesieer keâer cegmkeâeve ner nceejer cegmkeâeve 
nesleer nw DeefleMÙeesefòeâ ve nesiee~ neB lees ceQ yeele keâj jne Lee efceieea kesâ 
yeejs ceW DebOeefJeÕeeme keâes Kelce keâjves kesâ efueS efkeâS pee jns ØeÙeemeeW 
keâer~ Yeejle ves lekeâveerkeâ kesâ meeLe-meeLe efÛeefkeâlmee efJe%eeve kesâ #es$e ceW 
keâeHeâer lejkeäkeâer keâj efueÙee nw~ uesefkeâve DeYeer ueesieeW ceW peevekeâejer kesâ 
DeYeeJe ceW ueesieeW keâes Deheves mes efyeÚÌ[vee heÌ[lee nw~ efceieea jesie meeceevÙe 
jesie nw uesefkeâve YeüceJeMe Ùee peevekeâejer kesâ DeYeeJe ceW ueesieeW ves Fmes Yetle 
Øesle, peeot šesvee mes peesÌ[ keâF& veece os efoÙee nw~ efJe%eeve efpemes vemeeW kesâ 
Ûeueles Ghepeer mecemÙee keânlee nw Gmekeâes efheÚÌ[s #es$eeW ceW DebOeefJeÕeeme 
JeMe Ghejer nJee, Yetle Øesle, peeot šesvee yeleekeâj jesieer keâes ØeleeefÌ[le 
efkeâÙee peelee nw~ 

 cenecevee De%eevelee Deewj DebOeefJeÕeeme kesâ efJejesOeer Les Deewj 
cenecevee ceeveJe mesJee keâes ner meyemes yeÌ[e Oece& ceeveles Les~ cenecevee kesâ 
efJeÕeeme Deewj mesJee YeeJevee mes Øesefjle neskeâj nceves efceieea jesie keâe mecetue 
veeMe keâe yeerÌ[e G"eÙee nw~ Meg™ ceW ueesieeW keâes Skeâ-Skeâ keâj mecePeevee 
cegefMkeâue ueie jne Lee, uesefkeâve keânles nQ efkeâ keâesefMeMe keâjves JeeueeW keâer 
nej veneR nesleer~ Jewmes efpemekesâ DeeoMe& cenecevee nes Gmekeâer jen ceW yeeOee 
lees Dee ner veneR mekeâleer~ cenecevee kesâ DeeMeerJee&o mes DeeOegefvekeâ lekeâveerkeâ 
kesâ ceeOÙece mes efceieea jesie kesâ efKeueeHeâ Deeboesueve Ûeuee jne ntB~ efkeâlevee 
meHeâue ngDee, Fmekeâe yeeveieer nw efceieea jesie kesâ yeejs ceW Hewâue jner 
peeie™keâlee mes ueieeÙee pee mekeâlee nw~ efpeme lejn mes ueesieeW  keâes  Fme  

 

cegefnce mes ueeYe hengBÛe jne nw Gmemes keâne pee mekeâlee nw efkeâ efceieea jesie 
kesâ yeejs ceW Hewâueer YeüebefleÙeeB Deye pÙeeoe efoveeW lekeâ veneR efškeâ mekesâiee~ 
Fme jesie kesâ yeejs ceW Hewâueer YeüebefleÙeeW keâes Skeâ veÙee efove Deewj efÛeefkeâlmee 
efJe%eeve keâer ceoo mes otj efkeâÙee pee mekesâiee~ efceieea jesie kesâ Ûeueles peye 
efkeâmeer ØeleeÌ[vee keâer Keyej heÌ{lee ntB Ùee osKelee ntB lees ceve JÙeefLele nes 
peelee nw~ keâF& yeej KeyejeW ceW Deelee nw efkeâ efceieea jesieer Yetle Øesle kesâ 
Ûekeäkeâj ceW {eWieer ueesieeW kesâ Ûebiegue ceW Hebâme peeles nQ efpememes ve efmeHe&â 
jesieer kesâ heefjJeej JeeueeW keâes DeeefLe&keâ vegkeâmeeve neslee nw yeefukeâ jesieer keâes 
Meejerefjkeâ Mees<eCe kesâ meeLe-meeLe ceeveefmekeâ ØeleeÌ[vee Yeer Pesueveer heÌ[leer 
nw~ keâF& yeej JÙeefòeâ keâer PeebÌ[-Hetbâkeâ kesâ oewjeve ceewle lees keâYeer ÛegÌ[wue 
yeleekeâj mejsDeece vebiee keâj Iegceeves keâer IešveeSb-KeyejW meYÙe meceepe keâes 
keâuebefkeâle keâjves Jeeueer KeyejW hejsMeeve keâjleer nQ~ efÛeefkeâlmee kesâ oewjeve 
keâF& Ssmes ueesie efceues efpevneWves Demheleeue hengBÛeves mes henues PeeÌ[-Hetbâkeâ 
keâe meneje efueS nesles nQ~ efpemce hej heÌ[s efveMeeve PeeÌ[-Hetbâkeâ keâer 
JeerYelme ™he keâe JeCe&ve keâj jns nesles nQ~ keâF& ceefnueeDeeW Deewj heg™<eeW 
keâer Deeheyeerleer jeWiešs KeÌ[s keâj osves Jeeues nesles nQ~ neue ner keâer yeele nw 
Ûevoewueer kesâ Skeâ meppeve efpevekeâer Gceü 21 Je<e& Leer efceieea keâe oewjs keâes 
Yetle Øesle kesâ Ûekeäkeâj ceW PeeÌ[ Hetbâkeâ keâjeves hengBÛes lees {eWieer yeeyee ves iece& 
nefmeÙee mes Gvekesâ kesângveer (neLe Deewj kebâOes kesâ yeerÛe) kesâ peesÌ[ hej keâjerye 
DeeOee ope&ve yeej oeiee~ kesângveer hej peues kesâ efveMeeve efoKeeles ngS Gòeâ 
JÙeefòeâ jesie mes cegefòeâ keâer yeele keâj jne Lee~ efceieea jesefieÙeeW keâer peebÛe ceW 
heeÙee ieÙee nw efkeâ yesno meeceevÙe jesie keâes Yetle Øesle kesâ Ûekeäkeâj yeleekeâj 
efkeâme lejn ØeleeefÌ[le efkeâÙee peelee nw~ efÛeefkeâlmee keâe Hewâmeuee kewâmes efkeâÙee 
hetÚves hej yeleeÙee efkeâ Gmekesâ ieeBJe kesâ ceemšjpeer ves vÙetpe heshej ceW Skeâ 
veÙee efove kesâ Éeje ÛeueeS pee jns DeefYeÙeeve kesâ yeejs ceW yeleeÙee pees 
efceieea jesie kesâ yeejs ceW nw~ cesje ceevevee nw efkeâ efJe%eeve ves lejkeäkeâer efkeâÙee 
nw, uesefkeâve efJe%eeve ves Fme peevekeâejer mes ueesieeW keâes peesÌ[vee nesiee, leYeer 
mener DeLeeX ceW efceieea jesie Deewj DebOeefJeÕeeme mes meceepe keâes efvepeele efceue 
mekesâiee~ DebOeefJeÕeeme kesâ efKeueeHeâ cegefnce Ûeueeveer nesieer leYeer nceeje osMe 
Yeejle cenecevee kesâ meheveeW kesâ Yeejle keâe veece efJeÕe kesâ ceeveefÛe$e hej 
Deheves megvenjs De#ejeW ceW ope& keâje mekesâiee~ nceejs osMe ceW DebOeefJeÕeeme 
yengle yeÌ[er mecemÙee nw~ DebOeefJeÕeeme kesâ Ûeueles Deepe Yeer meceepe ceW {sj 
meejs DehejeOe mejsDeece Debpeece efoS peeles nQ efpemekeâe efJejesOe keâjves keâe 
meenme De%eeveleeJeMe ueesie veneR keâj heeles nQ~ DeeBkeâÌ[eW hej ieewj keâjW lees 
%eele neslee nw efkeâ Deepe Yeer [eÙeve kesâ veece mewkeâÌ[eW DeewjleeW keâes peeve mes 
ceej efoÙee peelee nw, Gvekeâer Fppele mejsDeece veerueece keâj oer peeleer nw~ 
meYÙe meceepe ceW DebOeefJeÕeeme keâe keâesF& mLeeve veneR nw~ 

 
* meeYeej : BHU-IMS Mag.2014 
**ØeesHesâmej, efJeYeeieeOÙe#e, vÙetjesuee@peer efJeYeeie, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer
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<ees[Me mebmkeâejeW keâer Jew%eeefvekeâlee 
 

efyeceuesMekegâceejceewÙe&* SJeb Øees. meoeefMeJekegâceejefÉJesoer** 
 

YeejleerÙe peveceeveme keâer DeeOeejYetefce kesâ ™he ceW pees Skeâ Depeœe 
ØeeCeoeefÙeveer Dece=leceÙeer Oeeje Deveeefokeâeue mes DeÅeleve YeejleerÙe peerJeve 
ceW ØeJeeefnle nesleer Dee jner nw Jener YeejleerÙe mebmke=âefle nw~ Skeâ megKeo 
Dee§eÙe& nw efkeâ peneB efJeÕe keâer DevÙe ØeeÛeerve mebmke=âefleÙeeB veececee$e Mes<e 
jn ieÙeer nQ, JeneR YeejleerÙe mebmke=âefle efJeefJeOe Ieele-ØeefleIeeleeW keâes menleer 
ngF& Yeer De#egCCe nw~ Gmekesâ efÛejmLeeefÙelJe keâe keâejCe nw- GmeceW 
DevegmÙetle ßeæeleòJe keâer ØeOeevelee, menÙeesie keâer YeeJevee, meefn<Ceglee, 
mecevJeÙeelcekeâlee Deewj efJeÕeyevOeglJe keâe DecejmebosMe~ FmeceW Skeâ Deesj 
ceveg<Ùe keâes JÙeefòeâiele mlej hej mecegVele yeveeves kesâ efueS <ees[Me 
mebmkeâejeW, peerJeve kesâ MeeÕele cetuÙe ÛelegŠheg®<eeLeeX SJeb peerJeveheæfle kesâ 
efveÙeecekeâ ÛelegjeßeceeW keâer JÙeJemLee keâer ieF& nw, lees JeneR otmejer Deesj 
meceepe kesâ yengcegKeer Glkeâ<e& nsleg JeCe&JÙeJemLee efveOeeefjle keâer ieF& nw~ 

 <ees[Me mebmkeâej, heg®<eeLe&Ûeleg°Ùe, JeCee&ßeceJÙeJemLee-efJe<eÙekeâ 
ceevÙeleeÙeW ner ØeeÛeerve YeejleerÙe mebmke=âefle SJeb meceepe keâer DeeOeejefMeuee 
nQ~ Fvekeâe pevce efJeMegæ MeeŒeerÙe efÛevleve kesâ DeeOeej hej ngDee nw~ 
leûle ke=âlÙe efÛeefkeâlmeeMeeŒe, ceveesefJe%eeve leLee Jew%eeefvekeâ efmeæevleeW kesâ 
meJe&Lee Devegketâue nQ~ Fme MeesOehe$e ceW <ees[Me mebmkeâejeW kesâ Deveg<"eve keâes 
mebmke=âle Oece&MeeŒeeW kesâ DeeOeej hej mhe° keâjles ngS GveceW Devleefve&efnle 
leòJeeW keâes Jele&ceeve keâeue ceW mJeerke=âle Jew%eeefvekeâ ceevÙeleeDeeW kesâ heefjØes#Ùe 
ceW efJeJesefÛele efkeâÙee ieÙee nw, Fmekesâ Deefleefjòeâ ÙeneB ØeeÛeerve efmeæevleeW keâes 
DeeOegefvekeâ MeyoeJeueer ceW Yeer DeefYeJÙeòeâ keâjles ngS Gmekeâer DeÛÚeF&ÙeeW 
keâes efieveeÙee ieÙee nw~  

 ‘mebmkeâej’ Meyo keâer JÙeglheefòe mebmke=âle kesâ ‘meced’ Ghemeie& hetJe&keâ 
‘ke=â’ Oeeleg mes ‘Ie_ed’ ØelÙeÙe keâjkesâ keâer ieF& nw Deewj Fmekeâe ØeÙeesie 
Deveskeâ DeLeeX ceW efkeâÙee peelee nw- 

 DeeÛeeÙe& Ûejkeâ kesâ MeyoeW ceW- ‘‘henues mes efJeÅeceeve ogieg&CeeW keâes 
nšekeâj Gvekesâ mLeeve hej meûgCeeW keâe DeeOeeve keâjvee ner mebmkeâej nw’’- 
  mebmkeâejes efn iegCeevlejeOeevecegÛÙeles~ 

 Fme Øekeâej Ùen mhe° nw efkeâ mebmkeâej Meyo kesâ meeLe efJeue#eCe 
DeLeeX keâe Ùeesie ngDee nw, pees Gmekesâ oerIe& Fefleneme ›eâce ceW Fmekesâ meeLe 
mebÙegòeâ nes ieÙes nQ~ Fmekeâe DeefYeØeeÙe Megefæ keâer Oeeefce&keâ ef›eâÙeeDeeW leLee 
JÙeefòeâ kesâ owefnkeâ, ceeveefmekeâ Deewj yeewefækeâ heefj<keâej kesâ efueS efkeâÙes 
peeves Jeeues Deveg<"eveeW mes nw, efpememes Jen meceepe keâe hetCe& efJekeâefmele 
meomÙe nes mekesâ~  

 mebmkeâejeW  keâe  meefJemleej Øeefleheeove ie=¢emet$eeW leLee mce=efle«evLeeW ceW  

 

ngDee nw~ GheueyOe meeefnlÙe ceW mebmkeâejeW keâer mebKÙee ome mes Ûeeueerme 
lekeâ osKeer pee mekeâleer nw~ mebKÙee mecyevOeer celewkeäÙe ve efoKeeF& osves hej 
Yeer ØeeÙeŠ meYeer Oece&MeeŒe mebmkeâejeW keâer mebKÙee meesuen ceeveles nQ- 
ieYee&Oeeve, hebgmeJeve, meercevleesVeÙeve, peelekeâce&, veecekeâjCe, efve<›eâceCe, 
DeVeØeeMeve, Ûet[ekeâce&, keâCe&JesOe, efJeÅeejcYe, GheveÙeve, JesoejcYe, 
kesâMeevle, meceeJele&ve, efJeJeen leLee DevlÙesef°~ 

1.  ieYee&Oeeve mebmkeâej 

 ieYee&Oeeve keâe DeLe& nw- ieYe& keâe DeeOeeve Ùee ieYe& mLeeefhele 
keâjvee~ ceelee kesâ ieYe& ceW efMeMeg keâe yeerpe™he ceW Øeefleef<"le nesvee ner 
ieYee&Oeeve mebmkeâej nw~ efJeJeeneshejevle mevleeve keâer keâecevee mes efpeme keâce& 
Éeje ieYe&OeejCe efkeâÙee peeS Gmes ieYee&Oeeve keâne peelee nw- 

  ieYe&Š mevOeeÙe&les Ùesve keâce&Cee  
  leod ieYee&OeeveefcelÙevegieleeLe&keâce&veeceOesÙeced~~1 

 Fme Øekeâej Œeer-heg®<e keâe meenÛeÙe& ner ieYee&Oeeve mebmkeâej veneR 
nw, Deefheleg MeeŒeefveefo&° efoveeW ceW ÙeesiÙe mevleefle keâer Deekeâeb#ee mes 
cev$eesÛÛeejCehetJe&keâ mJemLe Œeer-heg®<e keâe meenÛeÙe& ner ieYe&Oeeve mebmkeâej 
keânueelee nw~  

 efJeJeen kesâ meeLe keâeceeÛejCe keâe DeefYeVe mecyevOe nw, hejvleg 
keâeceeÛejCe kesâ efueS mebÙece keâer yengle DeeJeMÙekeâlee yeleeÙeer ieÙeer nw~ 
DeeOegefvekeâ efÛeefkeâlmeeefJe%eeve keâe Ùen meJe&ceevÙe cele nw efkeâ heefjhekeäJe 
DeJemLee Øeehle nesves hej Yeer meceeiece ceW keâce mes keâce ØeJe=efòe nesveer 
ÛeeefnS~ megßegle kesâ cele ceW ‘Tve<ees[MeJe<ee&ÙeeceØeehleŠ 
he_ÛeefJebMeefleleced’ keân keâj mhe° keâj efoÙee nw efkeâ 16 Je<e& mes keâce 
DeeÙeg keâer Œeer Deewj 25 Je<e& mes keâce DeeÙeg kesâ heg®<e keâes ieYee&Oeeve venerb 
keâjvee ÛeeefnS~ 

 Œeer-heg®<e keâe heejmheefjkeâ Deekeâ<e&Ce leLee Gvekeâe Meejerefjkeâ 
mecyevOe mLeeheve Skeâ pewefJekeâerÙe DeeJeMÙekeâlee nw~ menJeeme meJe&Lee 
SkeâevlemesJÙe Deewj JewÙeefòeâkeâ Øeef›eâÙee nw~ DeeÛeeÙe& megßegle keâe keânvee nw 
efkeâ pewmes $e+leg, #es$e, Decyeg Deewj yeerpe Fve ÛeejeW kesâ efJeefOehetJe&keâ efceueves 
mes Debkegâj hewoe neslee nw, Gmeer Øekeâej Œeer-heg®<e kesâ efJeefOehetJe&keâ mebÙeesie 
mes mevleeve keâe pevce neslee nw- 

 OegÇJeb ÛelegCeeË meeefVeOÙeeled ieYe&Š mÙeeod efJeefOehetJe&keâŠ~ 
 $e+leg#es$eecyegyeerpeeveeb mebÙeesieeobkegâjes ÙeLee~~2 

 ieYee&Oeeve kesâ meceÙe keâer Meejerefjkeâ leLee ceeveefmekeâ  DeJemLee  keâe  

 1. MeesOeÛÚe$e, mebmke=âleefJeYeeie, keâuee mebkeâeÙe, keâeMeerefnvotefJeMJeefJeÅeeueÙe, JeejeCemeer 
2. ØeesHesâmej, mebmke=âleefJeYeeie, keâuee mebkeâeÙe, keâeMeerefnvotefJeMJeefJeÅeeueÙe, JeejeCemeer 
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mevleeve hej ienje ØeYeeJe heÌ[lee nw~ Ùen Skeâ ceveesJew%eeefvekeâ Deewj 
efÛeefkeâlmeeMeeŒeerÙe leLÙe nw- 

 efve<eskeâmeceÙes ÙeeÂ*djefÛeòeefJekeâuhevee~ 
 leeÂkeämJeYeeJemlecYeteflepe&vlegefJe&Meefle kegâef#eieŠ~~3 

 peerJeefJe%eeve keâer Âef° mes heg®<e ceW meceeiecesÛÚe keâe keâesF& efveÙece 
veneR nw, hejvleg Œeer ceW $e+legœeeJe kesâ keâejCe GmeceW meceeiece keâeue keâe 
Skeâ efveef§ele efveÙece nw efpemekesâ DeeOeej hej menJeeme keâe efJeOeeve nw~ 
Ùee%eJeukeäÙemce=efle ceW $e+legmveeve kesâ yeeo ÛeewLeer jeef$e mes meesuenJeeR jeef$e 
lekeâ ieYee&Oeeve kesâ efueS GheÙegòeâ DeJeefOe ceeveer ieÙeer nw- 

 <ees[Meòeg&efveMeeŠ ŒeerCeeb leemeg Ùegiceemeg mebefJeMesled~ 
 yeÇÿeÛeeÙexÙe heJee&CÙeeÅe§eleœemleg Jepe&Ùesled~~4 

 ieYee&Oeeve mebmkeâej mes mebmkeâeefjle heefle-helveer keâe keâle&JÙe nw efkeâ 
Jen ieYee&Oeeve kesâ meceÙe meYeer efÛevleeDeeW keâes ÚesÌ[keâj ›eâesOe, És<e, 
F&<Ùeeefo efJekeâejeW keâe lÙeeie keâjkesâ meye Øekeâej mes ØemeVeefÛeòe jnW, keäÙeeWefkeâ 
heefle-helveer oesveeW keâe ner ceeveefmekeâ ™he mes mJemLe Deewj ØemeVe jnvee 
yeeuekeâ kesâ efueS yengle ner ßesÙemkeâj Deewj Devegketâue neslee nw, Ssmee 
efÛeefkeâlmeeefJe%eeve Yeer ØeceeefCele keâjlee nw~ cevegmce=efle ceW keâne Yeer ieÙee nw- 

  mevleg°es YeeÙe&Ùee Yelee& Ye$ee& YeeÙee& leLewJe Ûe~ 
  ÙeefmceVesJe kegâues efvelÙeb keâuÙeeCeb le$e Jew OeÇgJeced~~ 
  Ùeefo efn Œeer ve jesÛeles hegceebmeb ve ØeceesoÙesled~ 
  DeØeceesoelhegveŠ hegbmeŠ Øepeveb ve ØeJele&les~~5 

2. hegbmeJeve mebmkeâej 

 hegbmeJeve Meyo keâe DeLe& nw- heew®<e Ùegòeâ Ùee meeceLÙe& mecheVe~ 
efMeMeg kesâ Meejerefjkeâ Je ceeveefmekeâ efJekeâeme kesâ Deveg<"eve kesâ efueS hegbmeJeve 
mebmkeâej efkeâÙee peelee nw~ Ùen mebmkeâej ieYe& OeejCe keâe efve§eÙe nes peeves 
kesâ he§eeled leLee ieYe& kesâ DeefYeJÙeefòeâ nesves kesâ hetJe& efkeâÙee peelee nw~ 
ieYe&OeejCe keâe ue#eCe keâjles ngS keâne ieÙee nw- 

 le$e meÅeesie=nerleieYee&Ùee efue”eefve-ßecees iueeefveŠ efheheemee  
 meefkeäLemeoveb Meg›eâMeesefCeleÙeesjJeyevOeŠ mHeâgjCeb Ûe ÙeesvesŠ~6 

 DeeÛeeÙe& Ûejkeâ keâe keâLeve nw efkeâ leermejs cenerves ceW ieYe& kesâ 
DeJeÙeJe DeefYeJÙeòeâ nesves ueieles nQ~ DeeOegefvekeâ ieYe&efJe%eeve kesâ Devegmeej 
ieYe& keâer DeJÙeòeâeJemLee Ú"JeW mehleen lekeâ jnleer nw~ ieYe& keâer 
DeJÙeòeâeJemLee ceW hegbmeJeve keâe efJeOeeve neslee nw, Heâuele: Fmekeâe meceÙe 
ieYe& OeejCe mes otmeje-leermeje cenervee ceevee peelee nw~ megßegleeÛeeÙe& keâe 
keânvee nw efkeâ ieYe& mLeeheve keâeue ceW heg®<e kesâ Meg›eâ yeenguÙe mes heg$e hewoe 
neslee nw Deewj Œeer kesâ jpe keâer DeefOekeâlee mes heg$eer hewoe nesleer nw- 

  le$e Meg›eâyeenguÙeeled hegceeved, Deele&JeyeenguÙeeled Œeer,  
  meecÙeeogYeÙeesve&hegbmekeâefceefle~7 

 DeLee&led ieYee&Oeeve keâeue ceW ner heg$eer DeLeJee heg$e kesâ pevce keâe 

efve§eÙe nes peelee nw~ DeeOegefvekeâ efJe%eeve ‘JeeF& ›eâesceesmeesce’ keâer Øeyeuelee 
mes heg$e leLee ‘Skeäme ›eâesceesmeesce’ keâer ØeOeevelee mes heg$eer keâer Glheefòe ceeveles 
nQ~ 

3. meercevleesVeÙeve mebmkeâej 

 meercevleesVeÙeve keâe DeefYeØeeÙe nw meewYeeiÙe mecheVe nesvee~ Ùeefo 
Fmekesâ MeyoeLe& hej OÙeeve oW lees ‘efMej keâer ceeBie’ DeLe& neslee nw~ 
Jeerjefce$eesoÙe ceW keâne ieÙee nw efkeâ efpeme mebmkeâej ceW ieefYe&Ceer kesâ meercevle 
Ùee kesâMe Thej G"eÙes peeÙe Jen meercevleesVeÙeve keânueelee nw- 

  meercevleŠ GVeerÙeles Ùeefmceved keâce&efCe leled  

  meercevleesVeÙeveefceefle keâce&veeceOesÙeced~8 

 ÙeÅeefhe meewYeeiÙeJeleer efJeJeeefnlee ceefnueeÙeW efmej ceW meoe ceeBiee 
Yejleer nQ leLee ceeBie Yejvee meewYeeiÙe keâe Skeâ efÛeÖ Yeer nw, leLee 
ieYee&Oeeve kesâ le=leerÙe mebmkeâej kesâ ™he ceW Fmekeâe efJeMes<e cenòJe mJeerkeâej 
efkeâÙee peelee nw~ Fme mebmkeâej kesâ efJe<eÙe ceW heejmkeâjie=¢emet$e ceW keâne 
ieÙee nw- ‘ØeLece ieYex ceemes <e<"sÓ°cesJee’ DeLee&led Ùen mebmkeâej ØeLece ieYe& 
kesâ Ú"JeW Ùee Dee"JeW ceeme ceW neslee nw~  

 he_ÛemeefvOeÙeeW Jeeues efmej keâes meercevle ceevee ieÙee nw~ 
efmejŠkeâheeue ceW ceefmle<keâ ceW neslee nw pees nceejs efJeÛeej Meefòeâ keâe kesâvõ 
nw Heâuele: meercevleesVeÙeve keâe DeLe& ngDee ceefmle<keâ keâe GVeÙeve Ùee 
ceeveefmekeâ efJekeâeme~ DeefYeØeeÙe Ùen nw efkeâ meercevleesVeÙeve Jen mebmkeâej nw 
efpemeceW ceelee-efhelee keâe OÙeeve ieYe&mLe efMeMeg kesâ ceeveefmekeâ efJekeâeme hej 
kesâefvõle nes~ DeeÙegJexoefJe%eeve keâer Âef° mes ÛeewLes cenerves ceW efMeMeg keâe 
De”-ØelÙe” ØeJÙekeälelej nesves ueielee nw, mveeÙeglev$e keâe efvecee&Ce ØeejcYe 
nes peelee nw, ieefYe&Ceer oewùefoveer yeve peeleer nw~ Ùener keâejCe nw efkeâ 
meercevleesVeÙeve keâe Gòeâ meceÙe yeleeÙee ieÙee nw~ Jewmes efÛeefkeâlmeeMeeŒeerÙe 
ceevÙeleeDeeW keâes osKeles ngS Fme mebmkeâej keâe mecheeove heeBÛeJeW, Ú"JeW Ùee 
Dee"JeW cenerves ceW Yeer efkeâÙee pee mekeâlee nw, keäÙeeWefkeâ heeBÛeJeW ceeme ceW ceve 
Øeefleyegælej neslee nw, Ú"JeW ceW yegefæ Deewj Dee"JeW ceW Deespe neslee nw- 

    he_Ûeces ceveŠ Øeefleyegælejb YeJeefle~ <e<"s yegefæ~ 

    De°cesÓefmLejerYeJelÙeespeŠ~ le$e peele§esVe peerJesefVejespemlJeeled~9 

 efve<keâ<e&le: meercevleesVeÙeve mebmkeâej ceelee-efhelee keâes ØemeVeefÛele 
jKeves kesâ efueS efkeâÙee peelee nw~ keäÙeeWefkeâ Gvekeâer meblegef°-Demeblegef°, 
le=efhle-Dele=efhle Deeefo efmLeefleÙeeW keâe ieYe&mLe mevleeve hej hetje ØeYeeJe 
heÌ[lee nw~ 

4. peelekeâce& mebmkeâej 

 mevleeveeslheefòe kesâ yeeo pees keâce& efkeâÙes peeles nQ GvnW peelekeâce& 
mebmkeâej keâne peelee nw~ Fmekesâ meeLe-meeLe yeÛÛes hej ceveesJew%eeefvekeâ 
ØeYeeJe [eueves keâe ØeÙeeme Yeer efkeâÙee peelee nw~ efMeMeg keâe pevcekeâeue ner 
Fme mebmkeâej keâe meceÙe nw~ cevegmce=efle ceW keâne ieÙee nw- 
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  Øee*dveeefYeJeOe&veelhegbmees peelekeâce&efJeOeerÙeles~  
  cev$eJeled ØeeMeveb ÛeemÙe efnjCÙeceOegmeefhe&<eeced~~10 

 mevleeve kesâ pevce kesâ meceÙe efkeâÙes peeves Jeeues ØecegKe keâce& nQ- 
ieYee&JejCe pejeÙeg keâes nšekeâj yeÛÛes kesâ cegKe, veeefmekeâe Deeefo keâer 
meHeâeF&, efmej hej Ieer HeâeÙee Ùee efheÛeg jKevee leLee veeefYeÛÚsove~ Fmekesâ 
yeeo megJeCe&Meueekeâe mes Ieer leLee ceOeg ÛešeÙee peelee nw~ Ùes meejs keâce& 
meeefYeØeeÙe nQ leLee yeÛÛes kesâ mJeemLÙe keâes OÙeeve ceW jKekeâj efJeefnle nQ~ 
Fme meceÙe veevoercegKe keâjves keâe Yeer efJeOeeve nw~ 

 pevce mes hetJe& yeÛÛee ceeB kesâ hesš ceW Skeâ heeveer mes Yejer Lewueer ceW 
jnlee nw~ Lewueer keâe heeveer Gmekesâ cegBn, veekeâ leLee keâeve ceW ve Ûeuee 
peeS, FmeefueS Øeke=âefle Fve meye ÉejeW keâes Mues<cee keâHeâ pewmes efÛekeâves 
heoeLe& mes yevo keâj efoS jnleer nw~ lJeÛee hej Yeer Gmekeâer Skeâ hejle meer 
ÛeÌ{er jnleer nw~ Gme meceÙe yeÛÛee Dehevee hetje hees<eCe veeefYe Éeje ceelee 
mes meerOee Øeehle keâjlee nw~ pevce kesâ yeeo Gmekeâe ceelee mes Meejerefjkeâ 
mecyevOe štš peelee nw, Jen ceeB mes hees<eCe leòJe DeveeÙeeme Øeehle venerb 
keâj mekeâlee~ Fmekesâ efueS mleveheeve nsleg cegKe Õeeme-ØeÕeeme kesâ efueS 
veeefmekeâe jvOeÇeW Deeefo FefvõÙeeW kesâ meef›eâÙe Ùeesieoeve keâer DeefveJeeÙe&lee nes 
peeleer nw~ Heâuele: cegKe ØeYe=efle De”eW mes Mues<cee nšekeâj meHeâeF& keâjvee 
ØeLece keâce& nw~ DeeÛeeÙe& Ûejkeâ keâe keânvee nw efkeâ leeueg, Dees<", keâC" 
leLee efpe£e Deeefo keâe heefjceepe&ve De”gefue leLee mJeÛÚ keâesceue keâheÌ[s kesâ 
menejs keâjvee ÛeeefnS~ 

 nmlemheMe&, JeŒemheMe& leLee JeeÙegmheMe& keâes ve men mekeâves kesâ 
keâejCe yeeuekeâ ØeeÙe: peesj-peesj mes efÛeuueeves ueielee nw efpememes Gmekesâ 
pevce leLee mJemLe nesves keâe meyekeâes helee Ûeue peelee nw~ DeeOegefvekeâ 
efÛeefkeâlmekeâ Yeer jesves keâes yeÛÛes kesâ mJeemLÙe keâe Øeleerkeâ ceeveles nQ~ lJeÛee 
hej ueies DeJeueshe keâes ÚgÌ[eves kesâ efueS yeÛÛees keâes jieÌ[keâj mveeve 
keâjeÙee peelee nw~ yeÛÛes kesâ leeueg mes ner Gmekesâ mJeemLÙe keâer hejer#ee 
nesleer nw~ FmeefueS veJepeele keâes meoea pegkeâece Deeefo mes yeÛeeves kesâ efueS 
leeueg hej Yeer Ieer keâe efheÛeg jKeves keâe hejeceMe& efoÙee peelee nw~  

 ieYe&keâeue ceW yeÛÛeeW keâer DeeBleeW ceW Skeâ Øekeâej keâe ceue Skeâef$ele 
jnlee nw efpemes ‘ceskeâesefveÙece’ keânles nQ, Fme ceue keâes efvekeâeueves kesâ efueS 
Ieer leLee Meno ÛešeÙes peeves keâe efJeOeeve nw meeLe ner mJeemLÙe keâer Âef° 
mes DeeÙegJexo, nescÙeeshewefLekeâ Deeefo meYeer efÛeefkeâlmeeefJeefOeÙeeW ceW 
megJeCe&Meueekeâe Éeje Ieer leLee ceOeg Ûeševes keâer efMe#ee efJeefnle nw, efpememes 
DeJeuesn ceW Yeer meesves keâe ØeYeeJe Dee peeS~ Jele&ceeve efÛeefkeâlmee efJeefOeÙeeW 
ceW SjC[ lewue efheueekeâj ceskeâesefveÙece yeenj efvekeâeueves keâe ØeÛeueve nw~ 
OÙeeleJÙe nw efkeâ ceskeâesefveÙece Skeâ lees heerves ceW keâ°keâj neslee nw, otmejs 
DeeBlees keâes Úeruekeâj IeeJe yevee mekeâlee nw peyeefkeâ ceOeg keâe Ûeševee yeÛÛes 
kesâ efueS mejue nw Deewj keâeÙe& Yeer Jewmee ner keâjlee nw pewmee DeeOegefvekeâ 
lewue ØeÙeesie~ Fme Øekeâej ØeeÛeerve hejcheje DeefOekeâ Ùegefòeâmebiele nw~ 

5. veecekeâjCe mebmkeâej 

 veecekeâjCe mebmkeâej efMeMeg pevce kesâ yeeo otmeje mebmkeâej ceevee 

peelee nw~ efkeâmeer Jemleg keâe %eeve veece kesâ efJevee veneR nes mekeâlee nw, 
mebmeej keâe meeje JÙeJenej veece kesâ DeeOeej hej ner Ûeuelee nw- 

  ÙeeJeoLez Jew veeceOesÙeMeyoemlewjLezmecØelÙeÙeŠ  
  DeLe&mecØelÙeÙeeÛÛe JÙeJenejŠ~11 

 DeeOegefvekeâ ceveesefJe%eeve leLee Deeef¿keâ pÙeesefle<e keâer ceevÙelee nw 
efkeâ yeej-yeej GÛÛeefjle MeyoeW mes ceveg<Ùe kesâ ceve hej ienje ØeYeeJe heÌ[lee 
nw~ Ùeefo efkeâmeer mJemLe JÙeefòeâ keâes Yeer Gmekesâ mecheke&â ceW Deeves Jeeues 
JÙeefòeâ Ùen keânles jnW efkeâ ‘Jen lees yeerceej ueie jne nw’ lees Fmekeâe 
Gmekesâ mJeemLÙe hej yegje ØeYeeJe heÌ[ves ueielee nw~ Jen ceveesJew%eeefvekeâ 
™he mes mJeÙeb keâes DemJemLe mecePekeâj efÛeefvlele nes G"lee nw~ Fmekesâ 
efJehejerle Deheves keâeÙeeX kesâ efueS ieg®peveeW mes ØeMebefmele JÙeefòeâ DeocÙe 
Glmeen Deewj DeelceefJeÕeeme kesâ ceeie& hej Deeies ner yeÌ{lee peelee nw~ 
ØeeÛÙe ceveeref<eÙeeW keâe Deštš efJeÕeeme Lee efkeâ yeÛÛes keâe veece Gmekesâ 
JÙeefòeâlJe keâe efvecee&Ce keâjlee nw~ 

 yeÇeÿeCe«evLeeW, ie=¢emet$eeW, mce=efleÙeeW Deeefo ceW veece keâe meefJemleej 
efJeJesÛeve nw~ yeeuekeâ keâe veece Ùegice Deewj yeeefuekeâe keâe veece DeÙegice 
De#ejeW ceW nesvee ÛeeefnS~ yeÇeÿeCe keâe veece ce”ueÙegòeâ, #eef$eÙe keâe veece 
yeueÙegòeâ, JewMÙe keâe veece OeveÙegòeâ Deewj Metõ keâe veece efvevoeÙegòeâ nesvee 
ÛeeefnS- 

  ce”uÙeb yeÇeÿeCemÙe mÙeel#eef$eÙemÙe yeueeefvJeleced~ 
  JewMÙemÙe OevemebÙegòebâ MetõmÙe leg pegiegefhmeleced~~12 

 Hejvleg Gòeâ efJeefOe-efve<esOeeW kesâ Deveskeâ DeheJeeo efceueles jnles nQ~ 
DeleSJe veece ÛeÙeve ceW kesâJeue Ùener leLÙe OÙeeve ceW jKevee ÛeeefnS efkeâ 
Jen efkeâmeer GÛÛeYeeJevee keâes pee«ele keâjves Jeeuee nes leLee GÛÛeejCe 
megiece nes~ 

6. efve<›eâceCe mebmkeâej 

 efve<keÇâceCe Meyo keâe DeLe& nw- yeenj efvekeâuevee~ meteflekeâeie=n kesâ 
yeenj efvekeâue Deeves hej Yeer yeÛÛee Iej keâer meercee ceW ner jKee peelee nw, 
Gmes Øeke=âefle kesâ Gvcegòeâ JeeleeJejCe ceW lelkeâeue ner veneR uee efoÙee peelee, 
keäÙeebsefkeâ veJepeele ceW Meerleleeheeefo menve keâjves keâer #ecelee veneR jnleer, 
hejvleg yeÛÛes kesâ mecegefÛele efJekeâeme kesâ efueS mJeÛÚ Øeeke=âeflekeâ JeeÙeg leLee 
metÙe& keâe ØekeâeMe hejceeJeMÙekeâ nw~ Fmeer DeeJeMÙekeâlee keâer hetefle& kesâ efueS 
yeÛÛes keâe efve<›eâceCe mebmkeâej efkeâÙee peelee nw~ efpemes efÛeefkeâlmee efJe%eeve 
Yeer ØeceeefCele keâjlee nw~ heejmkeâj ie=¢emet$e ceW Fme mebmkeâej keâe meceÙe 
ÛeewLee cenervee ceevee peelee nw- 

     ÛelegLex ceemes efve<›eâceefCekeâe metÙe&cegoer#eÙeefle leÛÛe#egefjefle~13 

 MejerjjÛeveeefJeoeW keâe cevleJÙe nw efkeâ mecegefÛele Meejerefjkeâ efJekeâeme 
kesâ efueS kewâefuMeÙece leLee Heâe@mHeâesjme keâes Mejerj ceW efJeØeÙegòeâ nesvee 
DeeJeMÙekeâ nw~ ®efOej ceW kewâefuMeÙece keâer keâceer mes JÙeefòeâ efÛeÌ[efÛeÌ[e nes 
peelee nw, yesÛewveer DevegYeJe keâjlee nw~ Heâe@mHeâesjme DeefmLeÙeeW keâes cepeyetle 
yeveelee nw~ kewâefuMeÙece Deewj Heâe@mHeâesjme keâes Mejerj ceW GefÛele cee$ee ceW 
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meceeefnle keâjves kesâ efueS efJešeefceve-[er keâer DeeJeMÙekeâlee nesleer nw~ metÙe& 
keâer Oethe efJešeefceve-[er keâe De#eÙe œeesle nw~ veJeervelece HeâesšesefÛeefkeâlmee ceW 
JÙeefòeâ kesâ ceeveefmekeâ efJe<eeo mes ueskeâj heLejer, šŸetcej leLee Mejerj keâer 
jesie ØeeflejesOekeâ #ecelee ceW DeefveÙeefcelelee Deeefo keâer oMee ceW metÙe& 
jefMceÙeeW Éeje GheÛeej peeves keâer efJeefOe efJekeâefmele keâj ueer ieF& nw, 
Heâuele: metÙe& oMe&ve hetCe&le: Jew%eeefvekeâ nw~ 

7. DeVeØeeMeve mebmkeâej 

 DeVeØeeMeve mebmkeâej keâe DeLe& nw peerJeve ceW meJe&ØeLece DeVe keâe 
DeMeve DeLee&led Yeespeve- 

  yeeuemÙe ÙelØeLeceYeespeveb leogÛÙeles ØeeefMe$eced~14 

 heejmkeâj ie=¢emet$e ceW Fmekeâe meceÙe Ú"JeeB cenervee ceevee peelee 
nw- 

  <e<"s ceemes DeVeØeeMeveced~15 

 pevce kesâ meceÙe ve lees yeeuekeâ kesâ heeme DeVe Ûeyeeves kesâ efueS 
oeBle nesles nQ ve ner DeVe heÛeeves ceW meceLe& heeÛeveMeefòeâ~ Heâ}le: Øeke=âefle 
Gmekesâ peerJeve OeejCe keâe ØeyevOe ceelee kesâ otOe kesâ ™he ceW DeveeÙeeme 
megueYe keâje osleer nw, hejvleg OÙeeve osves ÙeesiÙe Ùen nw efkeâ yeÛÛee mechetCe& 
peerJeve ceeB kesâ otOe hej efveJee&n veneR keâj mekeâlee~ Fmekesâ oes keâejCe nQ- 
Skeâ lees Ùen efkeâ kesâJeue otOe kesâ mesJeve mes Mejerj ceW ÂÌ{lee veneR Dee 
mekeâleer yeefukeâ Mejerj LegueLeguee jn peelee nw~ otOe ceW meye Øekeâej kesâ 
leòJeeW keâe meceeJesMe nesves hej Yeer DeVe keâe «enCe hejceeJeMÙekeâ nw, Ùener 
Meejerefjkeâ ÂÌ{lee keâe meeOeve nw~ otmeje keâejCe Ùen nw efkeâ ceeB kesâ otOe 
efheueeves keâe DeLe& Deheves Mejerj kesâ Yeerlej keâe kewâefuMeÙece yeÛÛes keâes os 
jner nw, Fmemes Gmekeâe Mejerj #eerCe neslee jnlee nw~ Øeke=âefle ceeB leLee 
mevleefle oesveeW kesâ mJeemLÙe keâer Âef° mes Skeâ efveef§ele DeJeefOe kesâ yeeo 
yeÛÛes ceW oeBlees keâer JÙeJemLee keâj osleer nw~ oeBlees keâe efvekeâuevee Fme leLÙe 
keâe Øeleerkeâ nw efkeâ yeÛÛeW keâer DeeBles Deye DeVe heÛeeves ceW meceLe& nes jner 
nwb~ Fmemes efmeæ nes peelee nw efkeâ DeVeØeeMeve leLee oeBle efvekeâueves keâe 
Ieefve<" mecyevOe nw~ Fme mebmkeâej ceW yeÛÛeW keâes oner, Meno leLee Ieer 
efceefßele DeVe efKeueeÙee peelee nw- 

  oefOeceOegIe=leefceefßeleceVeb ØeeMeÙesled~16 

 DeeOegefvekeâ DevegmebOeelee otOe, oner, leLee uemmeer kesâ mesJeve keâes 
oerIe& peerJeve keâe jnmÙe ceeveles nQ, keâeyeexneF&[s^šdme ceW ceOeg keâes meJeexòece 
ceevee peelee nw leLee DeeÙegJexo ceW Ieer keâe mesJeve DeeÙegJeOe&keâ keâne ieÙee 
nw~ Fme Øekeâej oefOeceOegIe=leefceefßele DeVe keâe efKeueevee efÛeefkeâlmeeMeeŒe kesâ 
Deveg™he nw~ 

8. Ûet[ekeâce& Ùee cegC[ve mebmkeâej 

 mebmke=âle ceW Ûet[e Meyo keâe DeLe& nw- efMeKej Ùee Ûeesšer~ Fme  
Âef° mes Ûet[ekeâce& keâe DeefYeØeeÙe ngDee ‘Ûet[eefJe<eÙekeâ mebmkeâej’~ 
Ûet[ekeâjCe, cegC[ve, kesâMeJeheve, #eewjkeâce& Deeefo Fmekesâ heÙee&Ùe nQ~ FmeceW 

efMeKee keâes ÚesÌ[keâj ieYe&keâeue mes Øeehle meejs kesâMe cegÌ[Jee efoS peeles nQ~ 
DeeÛeeÙe& megßegle keâe keânvee nw efkeâ cemlekeâ kesâ Yeerlej Thej keâer Deesj 
efMeje leLee meefvOe keâe meefVeheele nw~ Fme De” hej efkeâmeer Yeer Øekeâej keâe 
DeeIeele keâjves hej lelkeâeue ce=lÙeg nes peeleer nw- 

  cemlekeâeYÙevlejesheefj°eled efMejŠmeefvOemeefVeheelees~  
  jesceeJeleexÓefOeheeflemle$eeefhe meÅees cejCeced~~17 

 DeleSJe Fmekeâer megj#ee kesâ efueÙes efMeKee jKeves keâe efJeOeeve efkeâÙee 
ieÙee nw~ Ûet[ekeâjCe mebmkeâej keâe meceÙe cevegmce=efle ceW efMeMeg pevce keâe 
henuee Ùee leermeje Je<e& yeleeÙee ieÙee nw- 

  Ûet[ekeâce& efÉpeeleerveeb meJex<eecesJe Oece&leŠ~ 
  ØeLecesÓyos le=leerÙes Jee keâle&JÙeb ßegefleÛeesoveeled~~18 

 Heâuele: leermejs Je<e& Ûet[ekeâce& mecheVe keâjvee DeefOekeâ Jew%eeefvekeâ 
nw~ pevce kesâ ØeLece Je<e& Yeer cegC[ve keâjeÙes peeves keâe ØeÛeueve nw~ Fmekeâe 
keâejCe nw Ùen efkeâ yeÛÛes kesâ peye oeBle efvekeâueves ueieles nQ lees Jen 
yegKeej, omle, KeeBmeer Deeefo mes hejsMeeve nes G"lee nw, efÛeÌ[efÛeÌ[e nes 
peelee nw, Fmekeâe Yeejer ØeYeeJe efmej hej heÌ[lee nw~ FmeefueS efmej keâes 
nukeâe, "C[e jKeves kesâ efueS JeneB mes yeeueeW keâe yeesPe Gleej efoÙee 
peelee nw~ ieYee&JemLee kesâ yeeue ieYee&JejCe pejeÙeg kesâ ceefueve peue ceW jnles 
nQ FmeefueS DeefmLe-meefvOeÙeeW kesâ pegÌ[ peeves kesâ yeeo GvnW nše osvee 
DeeJeMÙekeâ neslee nw~ yeeueeW kesâ meeHeâ nes peeves mes efmej keâer Kegpeueer, 
oeo Deeefo mes j#ee nes peeleer nw~ Deewj veÙes heg° yeeue Gieves ceW meneÙelee 
efceueleer nw~ Ûejkeâ mebefnlee ceW cegC[ve keâes hegef°, Je=<Ùelee, DeeÙeg, 
mJeÛÚlee SJeb meewvoÙe& keâe JeOe&keâ ceevee ieÙee nw- 

  Heewef°kebâ Je=<ÙeceeÙeg<Ùeb MegefÛe™heb efJejepeveced~ 
  kesâMeMceßegveKeeoerveeb keâle&veb mecØemeeOeveced~~19 

9. keâCe&JesOe mebmkeâej 

 keâCe&JesOe keâe DeLe& nw- keâeve ceW Úso keâj osvee~ megßegle ves Fmekesâ 
oes GösMÙe yeleeÙes nQ- yeeuekeâ keâer j#ee leLee DeeYet<eCe OeejCe~ 
‘j#eeYet<eCe-efveefceòeb yeeuemÙe keâCeez efJeOÙesles~’ keâCe&JesOe mes 
Dev$eJe=efæ Ùee neefve&ÙeeB jesie mes j#ee nesves keâe GuuesKe efceuelee nw- 

  MebKeesheefj Ûe keâCee&vles lÙeòeâe Ùelvesve mesJeveerced~  
  JÙelÙeemeeled Jee efMejes efJeOÙesle Dev$eJe=efæefveJe=òeÙes~~20 

 keâCe&JesOe leye efkeâÙee peevee ÛeeefnÙes peye efMeMeg keâCe&Úsove mes nesves 
Jeeues keâ° keâes menve keâj mekesâ, meeLe ner Gmekesâ keâeve keâesceue yeves jnW 
DevÙeLee Úsovee keâef"ve nesiee~ efve<keâ<e& Ùen nw efkeâ DeeÛeeÙe& megßegle keâe 
cele Jew%eeefvekeâ nesves mes DeefOekeâ JÙeJeneefjkeâ nw~ 

  DeeOegefvekeâ Ùegie ceW Ûeerve ceW jesie efveJeejCe keâer ‘SkeäÙethebkeäÛej’ 
efJeefOe keâe yengle ØeÛeueve nw~ FmeceW Mejerj kesâ keâefleheÙe efyevogDeeW hej megF& 
ÛegYeekeâj MeuÙe ef›eâÙee kesâ Deveskeâ keâeÙe& efkeâÙes peeles nQ~ Fmes osKeles ngS 
Ùen keânvee keâLeceefhe Demebiele veneR ueielee efkeâ keâCe&JesOe keâes mebmkeâej keâe 
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™he osves Jeeues ØeeÛeerve DeeÛeeÙeeX keâes keâesF& JÙeeJeneefjkeâ DevegYeJe DeJeMÙe 
jne nesiee efpemes megßegle ves mebkesâeflele efkeâÙee nw~ 

10. efJeÅeejcYe mebmkeâej 

 peye yeeuekeâ keâe ceefmle<keâ efMe#ee «enCe keâjves ÙeesiÙe nes peelee 
Lee leye efMe#ee keâe DeejcYe efJeÅeejcYe mebmkeâej kesâ meeLe efkeâÙee peelee Lee~ 
ÙeÅeefhe ›eâce keâer Âef° mes efJeÅeejcYe mebmkeâej GheveÙeve mes hetJe& Deelee nw 
efkeâvleg GÆJe keâer Âef° mes efJeÅeejcYe GheveÙeve mebmkeâej keâer Dehes#ee 
DelÙevle hejJeleea nw~ 

 mebmke=âle kesâ DeOÙeÙeve kesâ efueS efueKeves Deewj heÌ{ves keâer ØeeLeefcekeâ 
ÙeesiÙelee Deueie mes DeeJeMÙekeâ veneR nesleer nw~ yeeuekeâ keâer efMe#ee Jewefokeâ 
$e+ÛeeDeeW kesâ keâC"mLe keâjves mes uesKeve keâuee keâer meneÙelee kesâ efJevee ner 
DeejcYe nesleer nw~ Fme Øekeâej meeefnlÙe keâe YeC[ej efvejvlej efJemle=le neslee 
pee jne nw Deewj HeâuemJe™he mcejCe Éeje Gvekeâer j#ee keâjvee ØeeÙe: 
DemecYeJe nes ieÙee nw~ Dele: efJeÅee kesâ YeC[ej keâer megj#ee kesâ efueS 
JeCe&ceeuee Deewj uesKeve keâer keâuee keâe DeeefJe<keâej efkeâÙee ieÙee~ 
De#ejejcYe kesâ mebmkeâej kesâ ™he ceW efJeuecye mes ceevÙe nesves kesâ keâejCe 
mecYeJele: Ùen Lee efkeâ Fme mebmkeâej keâe Deveg<"eve #eewj Ùee cegC[ve 
mebmkeâej kesâ ner meeLe efkeâÙee peelee nw~ keâewefšuÙe DeLe&MeeŒe mes Yeer Fme 
OeejCee keâer hegef° nesleer nw- 

  Je=òeÛeewuekeâcee& efueefheb mebKÙeeve_ÛeesheÙegbpeerle~21 

 efpemekesâ Devegmeej yeeuekeâ keâer efueefhe Deewj mebmLee keâer efMe#ee keâe 
DeejcYe Ûeewue mebmkeâej kesâ meeLe neslee nw~ YeJeYetefle keâe veeškeâ 
GòejjeceÛeefjleced Yeer Fmekeâe mee#eer nw~ Jeeuceerefkeâ ves ueJe Deewj kegâMe keâer 
efMe#ee Ûeewue mebmkeâej kesâ he§eeled DeejcYe keâer Deewj GvneWves $eÙeer kesâ 
Deefleefjòeâ DevÙe Deveskeâ efJeÅeeDeeW keâe DeejcYe GheveÙeve kesâ hetJe& ner keâj 
efueÙee Lee-  

 efveJe=òeÛeewuekeâce&Cees§e leÙeesŒeÙeerJepe&efcelejeefmleœees efJeÅeeŠ  
 meeJeOeevesve cevemee heefjefve<"eefheleeŠ~22 

11. GheveÙeve mebmkeâej 

 GheveÙeve keâe DeLe& nw- ieg® kesâ meceerhe ues peevee~ ieewlece leLee 
ceveg ØeYe=efle MeeŒekeâejeW keâer ceevÙelee kesâ Devegmeej yeÇeÿeCe yeeuekeâ keâe 
GheveÙeve Dee"JeW Je<e& ceW, #eef$eÙe keâe iÙeejnJeW Je<e& ceW Deewj JewMÙe keâe 
yeejnJeW Je<e& ceW nesvee ÛeeefnS- 

  ieYee&°cesÓyos kegâJeeale yeÇeÿeCemÙeesheveÙeveced~ 
  ieYee&oskeâeoMes je%ees ieYee&òeg ÉeoMes efJeMeŠ~~23 

 ogiOe mesJeve meeefòJekeâ Je=efòe keâe metÛekeâ nw pees Meefòeâ keâes leLee 
ce=°eVe SsÕeÙe& keâe Gòeâ YeespÙe heoeLe& yeÇeÿeCe Deeefo kesâ Éeje Øeehle nesves 
Jeeues meeceLÙe& kesâ Øeleerkeâ nQ~ 

 heewjeefCekeâ GuuesKeeW mes Øeehle neslee nw efkeâ GheveÙeve mebmkeâej kesâ 
yeeo ner DeOÙeÙeve keâjeÙee peeS~ Fmekeâe DeefYeØeeÙe Ùen ngDee efkeâ Ùen 

mebmkeâej efMe#ee kesâ ceefvoj ceW ØeJesMe Éej nw~ efMe#ee Øeeefhle kesâ yeeo 
%eeve-efJe%eeve mes ØekeâeefMele yegefæ Jeeues JÙeefòeâ kesâ meesÛeves-efJeÛeejves keâer 
Âef° heefjceeefpe&le nes peeleer nw~ Fme Øekeâej GheveÙeve Skeâ DelÙevle 
cenòJehetCe& mebmkeâej nw~ FmeefueS Ùen Deepe Yeer ØeeÙe: meJe&$e ØeÛeefuele 
nw~  

12. JesoejcYe mebmkeâej 

 JesoejcYe keâe DeLe& nw- Jeso kesâ DeOÙeÙeve keâe ØeejcYe~ GheveÙeve 
kesâ yeeo JÙeefòeâ JesoejcYe kesâ Den& nes peelee nw~ ÛetBefkeâ ØeeÛeerve keâeue ceW 
DevÙe efJe<eÙeeW keâer efMe#ee efJeefnle nesves hej Yeer cegKÙe ™he mes Jeso keâe 
DeOÙeÙeve efkeâÙee peelee Lee~ FmeefueS efMe#ee mecyevOeer Fme mebmkeâej keâes 
JesoejcYe mebmkeâej keâne ieÙee nw~ GheveÙeve mebmkeâej mecheVe nes peeves hej 
yeeuekeâ keâes ieg®kegâue ceW ØeJesMe keâjeÙee peelee Lee, ÙeneB Gmes DevlesJeemeer 
keâer meb%ee efceueleer Leer~  

 yeÇÿeÛeÙe&›ele, JeerÙe& keâes ve° ve nesves osvee, meoeÛeej keâe peerJeve 
JÙeleerle keâjvee, efMe<Ùe DeLeJee DevlesJeemeer kesâ efueS ØecegKe SJeb ØeLece 
keâle&JÙe efveOee&efjle nw~ Fmekesâ efueS Gmes efkeâmeer Yeer Øekeâej kesâ ØemeeOeve mes 
heje”cegKe nesves keâe GheosMe efoÙee peelee Lee~ Øeleerkeâ ™he ceW cesKeuee, 
keâewheerve SJeb ce=ieÛece& OeejCe keâjeÙee peelee Lee- 

  DeOÙes<ÙeceeCemlJeeÛeevlees ÙeLeeMeeŒecego*dcegKeŠ~ 
  yeÇÿee_peefueke=âleesÓOÙeehÙees ueIegJeemee efpelesefvõÙeŠ~~24 

 ieg®kegâue JeveeW ceW nesles Les DeleSJe JevÙe heMegDeeW mes megj#ee kesâ 
efveefceòe oC[ OeejCe keâe efJeOeeve Lee, menheeef"ÙeeW ceW TBÛe-veerÛe kesâ YeeJe 
keâes otj keâjves kesâ Deewj meowJe efJeveceü JÙeJenej keâe ØeefMe#eCe Øeehle keâjves 
kesâ efueS efMe<Ùe mes efYe#eešve keâjeÙee peelee Lee~ Fme Øekeâej yeÇÿeÛeejer 
keâes Deeßece kesâ efveÙeceeW, GheefveÙeceeW keâe heeueve keâjles ngS 
DeveeuemÙehetJe&keâ JesoejcYe keâjvee neslee Lee~ cevegmce=efle ceW keâne ieÙee nw 
efkeâ JesoeOÙeÙeve kesâ DeejcYe leLee Devle ceW DevlesJeemeer keâes Ô Meyo keâe 
GÛÛeejCe keâjvee ÛeeefnS~ Ssmee ve keâjves mes DeOÙeÙeve ve° nes peelee nw 
Deewj yegefæ ceW efmLej Yeer veneR neslee- 

  yeÇeÿeCeŠ ØeCeJeb kegâÙee&oeoeJevles Ûe meJe&oe~ 
  œeJelÙevees*dke=âleb hetJe&ced, hegjmleeÛÛe efJeMeerÙe&efle~~25 

13. kesâMeevle DeLeJee ieesoeve mebmkeâej 

 kesâMeevle DeLeJee ØeLece #eewjkeâce& Ûeej Jewefokeâ ›eleeW ceW mes Skeâ 
Lee~ Jewefokeâ mJeeOÙeeÙe mes Ieefve<"leÙee mecyeefvOele leerve ›eleeW kesâ ueghle nes 
peeves hej, kesâMeevle Gmemes Deueie nes ieÙee leLee Gmes mJelev$e mLeeve 
Øeehle ngDee~ Ùen mebmkeâej mebmkeâeÙe& JÙeefòeâ kesâ efueS Meejerefjkeâ Âef° mes 
Yeer GheeosÙe nw Ssmee DeeOegefvekeâ efÛeefkeâlmeeefJe%eeve ØeceeefCele keâjlee nw~ 
kesâMeevle DeefveJeeÙe& ™he mes efJeÅeeLeea kesâ Mejerj leLee Gmekesâ JÙeJenej mes 
mecyeæ nw~ Ùen mebmkeâej meesuen Je<e& keâer DeeÙeg ceW mecheVe neslee nw leLee 
Ùen ÙeewJeve kesâ heoehe&Ce keâe metÛekeâ nw~ kesâMeevle keâce& yeÇeÿeCe keâes 
meesuenJeW, #eef$eÙe keâes yeeFmeJeW Deewj JewMÙe keâes ÛeewyeermeJeW Je<e& ceW keâjvee 
ÛeeefnS- 
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  kesâMeevleŠ <ees[Mes Je<ex yeÇeÿeCemÙe efJeOeerÙeles~ 
  jepevÙeyevOeesÉe&efJebMes JewMÙemÙe ÉJÙeefOekesâ leleŠ~~26 

 ÙegJekeâ kesâ ¢oÙe ceW heew®<e keâer Ûeslevee keâe GoÙe nes peelee nw~ 
Gmekeâer ÙeewJevehetCe& ØeJe=efòeÙeeW kesâ efveÙeceve kesâ efueS Dehes#eeke=âle DeefOekeâ 
meleke&âlee Dehesef#ele nesleer nw, Ùen ceveesJew%eeefvekeâ keâejCe nw~ kesâMeevle Ùee 
ieesoeve keâer efJeefOe yengle kegâÚ Ûet[ekeâjCe kesâ meceeve ner nw~ Fme mebmkeâej 
ceW ieg® keâes ieew keâe oeve efoÙee peelee nw~ FmeefueS ieesoeve Meyo Yeer 
ØeÙeesie ceW Deeves ueiee~ keâeueevlej ceW Ùen mebmkeâej meceehle nes ieÙee kegâÚ 
ie=¢emet$eeW ceW yeleeÙee ieÙee nw efkeâ Fme mebmkeâej ceW Yeer efMeKee meefnle 
mechetCe& efmej keâe cegC[ve neslee nw~ 

14. meceeJele&ve mebmkeâej 

 meceeJele&ve keâe DeLe& nw- efMe#ee ienCe keâjves kesâ yeeo Iej Jeeheme 
ueewšvee~ Skeâ Jeso kesâ DeOÙeÙeve ceW ØeeÙe: yeejn Je<e& ueieles nQ~ efJeÅeeLeea 
Deheveer ÙeesiÙelee kesâ Devegmeej Skeâ, oes Ùee meYeer JesoeW keâe DeOÙeÙeve 
keâjlee Lee~ 

 kegâÚ ueesie DeepeerJeve yeÇÿeÛeÙe&›ele keâe heeueve keâjles Les~ Heâuele: 
meceeJele&ve keâe meceÙe efveOee&efjle veneR efkeâÙee pee mekeâlee~ meeceevÙe ™he mes 
meceeJele&ve keâe meceÙe 24JeeB Je<e& ceevee pee mekeâlee nw~ Fme DeJemej hej 
DeeÛeeÙe& DevlesJeemeer keâes YeeJeer peerJeve ceW meHeâue Deewj lespemJeer nesves kesâ 
cetueYetle cetuÙeeW keâe GheosMe osles Les- 

 melÙeb Jeo~ OeceË Ûej~ mJeeOÙeeÙeevcee ØeceoŠ~27 

 meceeJele&ve kesâ he§eeled DeefOekeâejer keâes mveelekeâ keâne peelee Lee~ 
Deepekeâue efJeÕeefJeÅeeueÙe ceW ØeÛeefuele oer#eeble meceejesn keâes meceeJele&ve 
mebmkeâej keâe Skeâ ™he ceevee pee mekeâlee nw~ 

15. efJeJeen mebmkeâej 

 efJeJeen mebmkeâej keâe DeLe& nw- JeOet keâes Gmekesâ efhele=ie=n mes 
efJeMes<e™he mes DeLeJee ØeÙeespeve efJeMes<e kesâ efueS ues peevee~ GÉen, 
heefjCeÙe, GheveÙe, heeefCe«enCe ØeYe=efle Fmekesâ Dehej heÙee&Ùe nQ~ ceveg kesâ 
efJeÛeej mes efJeJeen keâe GösMÙe nw- mevleeveØeeefhle, MeeŒeesòeâ OeceeX keâe 
heeueve Deewj Ùeewvelegef°- 

  DehelÙeb Oece&keâeÙee&efCe Megßet<ee jefle®òecee~  
  oejeOeervemleLee mJeie&Š efhele=Ceeceelceve§e n~~28 

 efnvot meceepe ceW keâesF& Yeer Oeeefce&keâ ke=âlÙe Œeer kesâ efJevee hetje veneR 
neslee, kesâJeue heg®<e DeOetje ceevee peelee nw~ DeOe&veejerÕej keâer keâuhevee 
Fmeer leLÙe keâes heg° keâjleer nw efkeâ heefle-helveer Skeâ-otmejs kesâ hetjkeâ nQ~  

 efJeJeen kesâ ØeOeeve ue#Ùe mevleeve Øeeefhle keâes OÙeeve ceW jKeles ngS 
DeeÛeeÙe& megßegle ves heg®<e kesâ efueS 25 Je<e& leLee Œeer kesâ efueS 16 Je<e& 
keâer DeJemLee keâes efJeJeen kesâ ÙeesiÙe yeleeÙee nw- 

 he_ÛeefJbebMes lelees Je<ex hegceeved veejer leg <ees[Mes~ 
 mecelJeeieleJeerÙeew leew peeveerÙeeled kegâMeuees efYe<ekeâd~~29 

 Fmekeâe jnmÙe Ùen nw efkeâ MejerjefJe%eeve keâer Âef° mes yeeuÙeeJemLee 
kesâ ieYee&Oeeve mes mevleeveeslheefòe veneR nes mekeâleer keäÙeeWefkeâ Fme DeJemLee ceW 
Œeer ceW jpemed Deewj heg®<e ceW Meg›eâ keâe efvecee&Ce veneR ngDee jnlee~ 
efkeâMeesjeJemLee kesâ Ùegieue Øepeveve meceLe& lees nesles nQ, hejvleg Gmemes GlheVe 
mevleeve Ùee lees peerefJele veneR jnleer nw Ùee ogye&ue nesleer nw~ keäÙeeWefkeâ 
Gvekeâe efJekeâeme DeYeer Yeer heefjhekeäJe veneR ngDee jnlee~ ÙegJeeJemLee ceW 
Gvekeâe hetje-hetje Meejerefjkeâ SJeb ceeveefmekeâ efJekeâeme nes Ûegkeâe neslee nw~ 
FmeefueS FmeceW efkeâS ieS ieYee&Oeeve mes mJemLe SJeb iegCemecheVe mevleeve 
keâer Øeeefhle nesleer nw~ ÛetBefkeâ efŒeÙeeB Mejerj jÛevee kesâ keâejCe mJeeYeeefJekeâ 
™he mes heg®<eeW keâer Dehes#ee henues Øepeveve ceW meceLe& nes peeleer nQ~ 
FmeefueS Gvekeâer DeJemLee keâce efveOee&efjle keâer ieF& nw~ keâecemet$e ceW Yeer 
keâvÙee keâe heg®<e mes keâce mes keâce leerve Je<e& keâce DeJemLee Jeeueer nesvee 
yeleeÙee ieÙee nw- 

  ef$eJe<ee&led ØeYe=efle vÙetveJeÙemeeced~30 

 JewJeeefnkeâ ke=âlÙe Deepe Yeer ÙeLeeJeled ØeÛeefuele nQ~ Fve meyekeâe 
ØeÙeespeve Ùen ceveesJew%eeefvekeâ ØeYeeJe [euevee nw efkeâ efJeJeen Éeje Skeâ met$e 
ceW yeBOes heefle-helveer pevce-pevceevlej kesâ meeLeer nes ieÙes nQ~ Jes Skeâ otmejs 
kesâ hetjkeâ nQ Deewj keâef"ve mes keâef"ve heefjefmLeefleÙeeW ceW Yeer Skeâ-otmejs keâe 
meeLe veneR ÚesÌ[Wies~ 

16. DevlÙesef° mebmkeâej 

 DevlÙesef° keâe DeLe& nw- Deefvlece Fef° Ùee keâce&~ DeleSJe 
DevlÙesef° mebmkeâej keâe leelheÙe& Gme mebmkeâej mes nw efpemekesâ Deeies Gme 
Mejerj kesâ efueS keâesF& Yeer DevÙe mebmkeâej Mes<e veneR jn peelee~  

 celmÙehegjeCe ceW DevlÙesef° mebmkeâej keâer leerve efJeefOeÙeeW keâe GuuesKe 
efkeâÙee ieÙee nw- 

  ÙeŠ mebefmLeleŠ heg®<ees o¢eles Jee efveKevÙeles  
  JeeÓefhe efveke=â<Ùeles Jee~31 

 FmeceW mes MeJeoen keâer Øeef›eâÙee DeefOekeâ Jew%eeefvekeâ nw~ keäÙeeWefkeâ 
Deefive ceW Yemce nes peeves hej Øeot<eCe keâer mecYeeJeveeSB keâce jnleer nQ~ 
peyeefkeâ Yetefce kesâ veerÛes ieeÌ[ves hej Mejerj keâe meÌ[vee DeJeMÙecYeeJeer nw~ 
Keguee HeWâkeâ osves hej ceebmeYe#eer heMeg-heef#eÙeeW kesâ Éeje DeefmLe Deewj ceebme 
KeC[eW keâes FOej-GOej efyeKejeÙee peevee mJeeYeeefJekeâ nw~ Fve meyemes 
JeeleeJejCe otef<ele neslee nw~ ÙeneR veneR MeJeoen ceW keâce mLeeve keâer 
DeeJeMÙekeâlee nesleer nw~ mejkeâej ves MeJe ieeÌ[ves ceW yeskeâej nesves Jeeueer 
Yetefce pevelee kesâ GheÙeesie nsleg yeÛeeves kesâ GösMÙe mes Ùen efveÙece yeveeÙee 
nw~ efnvot heefjJeejeW ceW DevlÙesef° mebmkeâej ØeeÛeerve ceevÙeleeDeeW kesâ Deveg™he 
Deepe Yeer ØeÛeefuele nw~ 

 DevlÙesef° mebmkeâejiele efheC[oeve Deeefo ke=âlÙeeW keâe Oeeefce&keâ cenòJe 
lees nw ner ce=lÙethejevle efJeefJeOe keâeÙeeX ceW mebueive jnves mes ce=lekeâ kesâ heg$e 
ØeYe=efle mJepeveeW keâer JÙemlelee kesâ keâejCe ogŠKeevegYetefle mes Gyejves keâe ceeie& 
Yeer efceue peelee nw~ peye lekeâ DeMeewÛe meceehle neslee nw, yeÇeÿeCe Yeespe 
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neslee nw, leye lekeâ ce=lÙeg ngS keâF& efove JÙeleerle nes peeles nQ~ Fme Øekeâej 
DeefleMeÙe ogŠKe keâer yesuee ceW efJeefJeOe keâce&keâeC[eW ceW JÙemle jnves mes leLee 
meejs ke=âlÙeeW kesâ meceehle nes peeves kesâ he§eeled Meeskeâeefive Mevew:-Mevew: Meevle 
nes peeleer nw~ DevlÙesef° mebmkeâej ceW MeeskeâeheveÙeve keâer Ùen ceveesJew%eeefvekeâ 
Øeef›eâÙee JÙeeJeneefjkeâ ™he mes Deefle ueeYeØeo nw~ 

Ghemebnej 

 GheÙe&gòeâ efJeJejCe mes Ùen %eele neslee nw efkeâ Jewefokeâ mebmkeâejeW keâer 
Øeef›eâÙee pevce kesâ hetJe& mes ueskeâj ce=lÙeg kesâ yeeo lekeâ Heâwueer ngF& nw~ 
DeejcYe ceW yengle peuoer-peuoer leLee yeeo ceW osj mes mebmkeâejeW keâe pees 
efJeOeeve ngDee nw Jen Fme leLÙe keâe hees<ekeâ nw efkeâ yeÛÛee peye lekeâ 
DeuheeÙeg nw leye lekeâ Gme hej ceve Ûeens ØeYeeJe [eues pee mekeâles nQ~ 
hejvleg pÙeeW-pÙeeW Jen ØeewÌ{ neslee peelee nw Gme hej heefjefmLeeflepevÙe 
DevegYeJeeW keâe Yeer ØeYeeJe heÌ[lee nw kesâJeue efJeÛeejeW keâe veneR~ Fme Øekeâej 
mebmkeâej JÙeJemLee ceW megefveef§ele efkeâÙee ieÙee meceÙeevlejeue ØeeÛÙe 
ceveeref<eÙeeW keâer Jew%eeefvekeâ metPe-yetPe keâe heefjÛeeÙekeâ nw~ Fmekesâ ienve 
efÛevleve kesâ HeâuemJe™he JewÙeefòeâkeâ SJeb meeceeefpekeâ Glkeâ<e& keâer Âef° mes 
efkeâÙee ieÙee Ùen efveefJe&Jeeo leLÙe nw~ 

 Gòeâ mebmkeâej heæefle kesâ keâefleheÙe mebmkeâej Deepe Yeer ØeÛeefuele 
nw~ kegâÚ mebmkeâej iele ke=âlÙe efkeâÙes lees peeles nQ, hejvleg mebmkeâej kesâ ™he 
ceW mecePekeâj veneR~ keâesF& Yeer leLeekeâefLele DeeOegefvekeâ JÙeefòeâ ØeeÛeerve 
JÙeJemLee keâes Jew%eeefvekeâ Ùegie ceW DevegheÙeesieer keân mekeâlee nw~ Fmes efnvot 
meceepe cee$e kesâ efueS efveefce&le keânkeâj Oece&iele YesoYeeJe keâe metÛekeâ yelee 
mekeâlee nw~ hejvleg GheÙe&gòeâ ieYee&Oeeve, peelekeâce&, veecekeâjCe, efJeJeen leLee 
DevlÙesef°iele ke=âlÙeeW keâe Deheueehe veneR keâj mekeâlee~ Gmes ve Ûeenles ngS 
Yeer FvnW mJeerkeâej keâjvee heÌ[siee~ Yeues ner Jen MeyoeJeueer yeoue ues, 
efJeOee keâesF& Yeer keäÙeeW ve Dehevee ues~  
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pÙeesefle<eMeeŒe : Skeâ Jew%eeefvekeâ DeOÙeÙeve 
 

[e@. Me$egIve ef$ehee"er* 
 

metÙee&efo«en SJeb ve#e$eeefo efheC[eW kesâ efJeefJeOe Øekeâej kesâ eqmLeefleÙeeW keâe 
efveoMe&ve keâjves Jeeuee Yeejle keâe DeleerJe ØeeÛeerve MeeŒe pÙeesefle<eMeeŒe 
hetCe&leÙee efJe%eeve nw~ efnvot Oece& ceW JÙeehle meveeleveer-hejcheje keâes De#egCCe 
jKeves ceW cenòJehetCe& oeefÙelJe keâe efveJe&nve keâjves Jeeuee pÙeesefleMMeeŒe, 
Deepe Yeer Deheves JewefMe„Ÿe mes efvelÙe vetleve efÛevleveeW keâes pevce os jne nw~ 
ØeeÛeerve YeejleerÙe hejcheje kesâ kegâcYe pewmes ceneved heJeeX keâe DeeÙeespeve SJeb 
GmeceW mveeveeefo kesâ efJeOeeve keâer GodIees<eCee keâj YeejleerÙe Skeâlee, 
DeKeC[lee SJeb mebmke=âefleÙeeW kesâ hejmhej efceueve keâes ieewjJeeeqvJele SJeb 
DelÙeefOekeâ cepeyetleer Øeoeve keâjlee nw~1 Skeâ yeej cenecevee heb. ceove 
ceesnve ceeueJeerÙe peer mes Fueeneyeeo kesâ kegâcYe ceneheJe& kesâ DeJemej hej 
Skeâ efJeosMeer efJeÉeved ves hetÚe efkeâ cenecevee peer! Yeejle ceW Ssmeer keâewve meer 
efJe%eeheve ØeCeeueer nw efpemekesâ DeeOeej hej Fleves meejs ueesie Skeâ ner meceÙe 
hej, Skeâ neR mLeeve hej leLee Skeâ neR GösMÙe kesâ efueS Skeâef$ele nes ieÙes 
nQ? Ssmes ØeMve keâes megvekeâj cenecevee cegmkegâjeÙes Deewj yeesues ceneMeÙe, 
Fmekeâe ßesÙe pÙeesefle<eMeeŒe keâes peelee nw, efpemekesâ heÃee” kesâ DeeOeej hej 
Yeejle kesâ keâesves-keâesves mes Oeeefce&keâ pevelee hengBÛeleer nw leLee mveeveeefo hegCÙe 
ueeYe Øeehle keâjleer nw~ kegâcYe ceneheJe& ceW meeceefÙekeâ efJe<eÙeeW hej efÛevleve 
efkeâÙee peelee Lee leLee GmeceW ØeMveeW keâe GefÛele meceeOeeve efkeâÙee peelee 
Lee, efpemeceW je„^erÙe cegöeW keâes ØecegKelee oer peeleer Leer~ Fme Øekeâej 
pÙeesefleMMeeŒe meeceeefpekeâ Skeâlee leLee DeKeC[lee kesâ mebj#eCe ceW cegKÙe 
Yetefcekeâe keâe efveJe&nve keâjlee jne nw~  

 pÙeesefle<eMeeŒe kesâ Jew%eeefvekeâ he#eeW kesâ DeOÙeÙeve nsleg meyemes henues 
Ùen efJeÛeej keâjvee DeeJeMÙekeâ nw efkeâ efJe%eeve efkeâmes keânles nQ leLee 
efJe%eeve keâer heefjYee<ee keäÙee nw? Jewmeer keâewve meer heefjefOe efJe%eeve keâer nw 
efpemeceW pÙeesefle<eMeeŒe Deelee nw Ùee veneR? Øemlegle Øeme” ceW efJeÛeej keâjles 
nQ-  

efJe%eeve keâer heefjYee<ee kesâ Øemebie ceW YeieJeeved ßeerke=â<Ce ieerlee ceW keânles nQ 
efkeâ-  

 ‘%eeveb lesÓnb meefJe%eeveefceob Je#ÙeecÙeMes<ele:’2 

 Ùeefo DecejkeâesMe ceW efJe%eeve heo keâer heefjYee<ee Ùee DeLe& osKee 
peeÙe lees heeles nQ efkeâ-  

 ‘cees#es Oeer%ee&vecevÙe$e efJe%eeveb efMeuheMeeŒeÙees:’  
–DecejkeâesMes (ØeLecekeâeC[, OeerJeie&) 

 DeeÅe Me¿jeÛeeÙe& peer ves ieerlee kesâ heÅeeW keâer JÙeeKÙee keâjles ngS 
efueKee nw efkeâ ‘mJeevegYeJemebÙegòebâ %eeveb efJe%eeveced~’ DeeÛeeÙe& ceOegmetove 
DeesPee peer ves yeleeÙee nw efkeâ, Âef„ kesâ meeceves Deeves Jeeues efJeefYeVe heoeLeeX  

 

ceW meceeve ™he mes cetuele: Jele&ceeve jnves Jeeues efkeâmeer Skeâ leòJe keâe 
DevegYeJe %eeve keânueelee nw Deewj cetue ceW Skeâ mLeeÙeer efvelÙe leòJe 
ceevekeâj Gmekeâer ner Devevle heoeLeeX kesâ ™he ceW heefjCeefle keâe JeCe&ve 
efJe%eeve keânueelee nw~3 Ùeefo ‘DeekeämeHeâes[& ef[keäMevejer’ ceW 
GequueefKele efJe%eeve keâer heefjYee<ee osKeW lees heeles nQ efkeâ- The 
intellectual and practical activity encompassing the 
systemic study of the structure and behavior of the 
physical and natural world through observation and 
experiment. uewefšve MeyokeâesMe ceW efueKee nw efkeâ- Knowledge 
attained through study or practice or knowledge 
covering general truths of the operation of general 
laws, esp. as obtained and tested through scientific 
method and concerned with the physical world.4  Deeies 
efJe%eeve keâer Fme heefjYee<ee keâe efJemle=le efJeMues<eCe efkeâÙee peeSiee~ 

ØeeÛeerve efJe%eeve kesâ ™he ceW  

 YeejleJe<e& keâer hejcheje ceW ØeeÛeervelee keâer Âef„ mes pÙeesefle<e SJeb 
DeeÙegJexo keâer Jew%eeefvekeâ cenòee Ssefleneefmekeâ SJeb efJeefJeOe Øekeâej kesâ 
efMeueeuesKeeW Éeje ØeceeefCele SJeb ØekeâeefMele nes Ûetkeâer nw~ ØeeÛeerve keâeue ceW 
pÙeesefle<e DeeÙegJexo SJeb OevegJexo neR efJe%eeve kesâ ™he ceW Øeefleef…le Les, 
efpemeceW DeeÙegJexo mJeemLÙe keâer j#ee nsleg efJeefJeOe Øekeâej mes meceepe efnle 
ceW keâeÙe& keâjlee Lee lees otmeje efJe%eeve pÙeesefle<e Lee, efpememes Keieesue, 
Yetieesue SJeb Je=ef„-Yetkeâcheeefo efJe<eÙeeW keâe %eeve efkeâÙee peelee Lee~  

(keâ) Jewefokeâ keâeueerve pÙeesefle<e 

 JesoeW ceW pÙeesefle<e MeeŒeerÙe yengle meejs efJe<eÙeeW keâer Øeeeqhle nesleer 
nw~ yeÇeÿeCe «evLeeW ceW ve#e$eeW keâer ÛeÛee& $e+iJeso ceW «en-ve#e$eeW keâer 
keâneefveÙeeB leLee DeLeJe&Jeso ceW efJeefJeOe Øekeâej kesâ «eneW kesâ metòeâ leLee 
«enCeeefo efJe<eÙeeW keâer GheeqmLeefle ØeeÛeervelee keâes mJeÙeb Åeeseflele keâjles nQ~5  

 Fme Øekeâej Ùeefo Jeso efJeÕe kesâ meJee&efOekeâ ØeeÛeerve meeefnlÙe kesâ 
GoenjCe nQ lees nceeje Jesoe³ pÙeesefle<e MeeŒe Yeer Glevee neR ØeeÛeerve SJeb 
%eeve-efJe%eeve mes heefjhetCe& nw~  

(Ke) heewjeefCekeâ pÙeesefle<e 

 YeejleerÙe hegjeCe Oece& kesâ ØeeCe ceeves peeles nQ~ Jewefokeâ keâLeeDeeW 
SJeb DeeKÙeeveeW leLee efJeefJeOe Øekeâej kesâ ceevekeâeW hej hegjeCeeW keâe mecegÆJe 
ngDee nw~ Jeso JÙeeme peer keâer DeÆgle jÛevee Mewueer ves Deheves ieYe& ceW 
yengle meejs efJe%eeveeW keâes heuueefJele hegeq<hele jKee nw~ hegjeCe nceejer peerJeve  

 

 
µ
Deefmemšsvš ØeesHesâmej, pÙeesefle<e efJeYeeie, keâeMeer efnvot efJeÕeefJeÅeeueÙe, JeejeCemeer
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Mewueer leLee ceeveJe cetuÙe SJeb peerJeve peerves keâer keâuee kesâ Øeefle…ehekeâ 
MeeŒe jnW nQ~ JÙeefòeâ kesâ peerJeve peerves keâer hejcheje leLee Meejerefjkeâ SJeb 
ceeveefmekeâ efJekeâeme kesâ meeOekeâ ™he ceW Deepe Yeer hegjeCe meJee&efOekeâ 
Øeemeef”keâ nQ~ hegjeCeeW ceW efvecveefueefKele efJe%eeveeW keâer Øeeeqhle nesleer nw 
efpemekeâe mecyevOe mee#eeled pÙeesefle<e mes nw-6 

(1)   Yetieesue efJe%eeve   
(2)   meeceeefpekeâ efJe%eeve 
(3)   ve#e$e efJe%eeve 
(4)   Je=ef„ efJe%eeve  
(5)   jlve efJe%eeve 
(6)   efÛeefkeâlmee efJe%eeve 
(7)   Yew<epÙe efJe%eeve 
(8)   Jeemleg efJe%eeve   
(9)   ieefCele efJe%eeve 
(10)  Keieesue efJe%eeve 
(11)  ceveesefJe%eeve 

 DeÕeMeeŒe SJeb neqmleMeeŒe leLee ieeÙeeW keâer efÛeefkeâlmee – 
ceneYeejle (meYeeheJe& 5/109), DeeqivehegjeCe (DeOÙeeÙe 282, 288), 
ie®[ hegjeCe (DeOÙeeÙe 201)~ 

 DeeÙegJexo – ie®[ hegjeCe (56 DeOÙeeÙe 146 mes 202), 
DeeqivehegjeCe (DeOÙeeÙe 279-281)~ 

 jlveefJe%eeve – ie®[ hegjeCe (DeOÙeeÙe 68-80), DeeqivehegjeCe 
(DeOÙeeÙe 234)~ 

 JeemlegefJeÅee – celmÙehegjeCe (DeOÙeeÙe 252-270), 
efJe<CegOeceexòejhegjeCe (2/29-31)~ 

 KeieesueefJe%eeve – YeeieJelecenehegjeCe (16 SJeb 25 DeOÙeeÙe), 
osJeerYeeieJele (5 DeOÙeeÙe, 20 DeOÙeeÙe), ie®[ hegjeCe (59 mes 64 
DeOÙeeÙe)~ 

 OevegefJe&Åee – ceneYeejle (MeeeqvleheJe& 210/21), DeeqivehegjeCe~ 

 Fme lejn Deveskeâ Ssmes efJe<eÙeeW keâe meb«en hegjeCeeW ceW Øeehle neslee 
nw efpemekeâe meerOee mecyevOe pÙeesefleMMeeŒe mes nw~ Fme mevoYe& ceW GheÙeg&òeâ 
efJe<eÙe SJeb efJe%eeveeW keâe yeerpe ™he ceW mebkeâueve pÙeesefle<e MeeŒe kesâ 
mebefnlee mkeâvOe ceW Yeer Øeehle neslee nw~  

 Yeejle kesâ ØeeÛeerve hejcheje SJeb Ssefleneefmekeâ mee#ÙeeW kesâ DeeOeej 
hej Ùeefo efJeÛeej-efJeceMe& keâjW lees heeles nQ efkeâ, ØeeÛeerve YeejleJe<e& ceW oes 
Øekeâej kesâ efJe%eeve keâer hejcheje jner nw~ 

(keâ) DeeÙegJexo efJe%eeve 

 Fmekesâ Éeje nceW Ûejkeâ, megßetle, JeeiYeó, ueesceMe, nejerle, 
Deeefo kesâ «evLeeW mes ceveg<Ùe kesâ Mejerj ceW JÙeehle jesieeW keâer efÛeefkeâlmee kesâ 
mecemle efJeOeeDeeW keâe %eeve neslee nw leLee JevemheefleÙeeW keâe ØeÙeesie Deew<eefOe 
kesâ ™he ceW oerIe& hejcheje mes Deepe Yeer megjef#ele SJeb mebjef#ele nw~ 

(Ke) pÙeesefle<e efJe%eeve 

 KeieesueerÙe efheC[eW mes ØeejcYe keâj heeefLe&Je peerJeeW hej heÌ[ves Jeeues 
«en ØeYeeJe leLee Øeeke=âeflekeâeslheele SJeb Yeewieesefuekeâ ieCevee efpemekesâ Devleie&le 
hetCe&leÙee megjef#ele jns, Jen nceeje pÙeesefle<e efJe%eeve nw~ DeeÙegJexo kesâ 
Deefleefjòeâ meYeer Mes<e Deepe kesâ Øeefmeæ efJe%eeve Fmekesâ ieYe& ceW cetue ™he 
ceW efJeÅeceeve Les~  

efJe<eÙe SJeb ØeÙeesie keâer Âef„ mes pÙeesefle<e MeeŒe keâer Jew%eeefvekeâlee 

(1) ieefCeleerÙe ØeÙeesie 

 pÙeesefle<e MeeŒe ceW ieefCele keâer ØeOeevelee keâes meYeer DeeÛeeÙeeX ves 
mJeerkeâej efkeâÙee nw leLee yeleeÙee nw efkeâ ‘‘lemceeÅees ieefCeleb ve Jesefòe me 
keâLeb ieesueeefokebâ %eemÙeefle’’ – efme.efMe. 1 

 DeLee&led ieefCele MeeŒe kesâ %eeve kesâ efyevee Fme yeÇÿeeC[ ieesue keâe 
%eeve keâLeceefhe mebYeJe veneR nw~ Ssmeer eqmLeefle ceW De¿%eeve keâer hejcheje mes 
ØeejcYe keâj OeveCe&, iegCeve-Yeepeve, Jeie&-Jeie&cetue, Ieve-Ievecetue, meb›eâceCe 
ieefCele, kegâókeâ, yeerpeieefCele, #es$eefceefle, jsKeeieefCele, Ûeueve-keâueve, 
Devegheele, $ewjeefMekeâieefCele Deeefo efJeefJeOe Øekeâej kesâ ieefCeleeW keâe DeOÙeÙeve 
SJeb DeOÙeeheve Deepe Yeer mecemle efJeÕeefJeÅeeueÙe SJeb ceneefJeÅeeueÙeeW ceW 
Devegefove neslee nw~7 Fme Øekeâej kesâ ieefCeleerÙe «evLe mebmke=âle Yee<ee ceW 
DeeÛeeÙe& hejcheje Éeje efveefce&le nQ efpevekeâe, cetueeOeej Jewefokeâ ieefCele nw~ 
Deepe Yeer Fvekesâ Ghej MeesOekeâeÙe& SJeb efJeefJeOe heefjÙeespeveeDeeW keâe 
mebÛeeueve neslee nw~ Ùeefo Fme Øekeâej kesâ ieefCeleerÙe ØeÙeesie efJe%eeve veneR 
neslee lees pÙeesefle<e Yeer MeeÙeo efJe%eeve veneR neslee, mJeÙeb efJeÉodieCe 
efJeÛeej keâjW~ DeeÛeeÙe& DeeÙe&Yeó, Yeemkeâj, keâceueekeâj, ieCesMe owJe%e, 
yeehegosJe MeeŒeer, megOeekeâj efÉJesoer, Deeefo DeeÛeeÙe& hejcheje ves ieefCeleerÙe 
efJeÅee keâes heg„ SJeb mebjef#ele keâjves ceW DeLekeâ ØeÙeeme efkeâÙee nw~ ieefCele 
MeeŒe kesâ efJeÉeved Fve DeeÛeeÙeeX kesâ «evLeeW keâe DeOÙeÙeve keâj mJeÙeb 
Jew%eeefvekeâlee keâe hejer#eCe keâj mekeâles nQ~  

(2) KeieesueerÙe ØeÙeesie 

 KeieesueerÙe %eeve keâe ØecegKe kesâvõ jne nw pÙeesefle<e~ pÙeesefle<e 
MeeŒe kesâ Éeje nceejs ØeeÛeerve DeeÛeeÙeeX ves Oejleer hej yew"keâj efpeme Øekeâej 
keâer De¿-YeieCe-jeMÙeeefoceeve keâer heefjkeâuhevee mes keâjesÌ[eW ceerue otj 
eqmLele «eneW keâe meeOeve keâjles Les leLee Gvekesâ ieefle-eqmLeefle Deeefo kesâ 
mecÙekeâd efvejer#eCe Éeje ueeskeâ ceW Ûecelkeâej keâjves Jeeues «enCe-«enesoÙeemle 
keâer YeefJe<ÙeJeeCeer Je<eeX hetJe& efkeâÙee keâjles Les, Jen Deepe Yeer DevegkeâjCeerÙe 
SJeb MueeIeveerÙe nw~ DeeÛeeÙe& ÛeeCekeäÙe ves DeLe&MeeŒe ceW efueKee nw efkeâ, 
DeekeâeMe ceW efyevee otle Yespes Yetefce hej yew"keâj Fme Øekeâej «eneW keâer 
eqmLeefle keâe efveoMe&ve keâjves Jeeuee kewâmes efJeÉeved veneR nw?8 nceejs ØeeÛeerve 
meeefnlÙe SJeb Ssefleneefmekeâ «evLe Fmekesâ mee#Ùe nQ efkeâ, nce meyemes henues 
mes KeieesueerÙe efheC[eW keâe DeOÙeÙeve keâjles jns nQ leLee DeeÙe&Yeó, ueuue, 
yeÇÿeieghle, Yeemkeâj, cegveerÕej, ieCesMe owJe%e, keâceueekeâj, kesâlekeâj, 
meecevle ÛevõMesKej Deeefo DeeÛeeÙeeX ves Gòejesòej KeieesueerÙe %eeve keâes 
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veJeervelee SJeb heg„lee Øeoeve keâer nw~ Deepe JewefÕekeâ mlej hej Jele&ceeve 
KeieesueerÙe efJe%eeve keâe ØeejcYe keâeue 16JeeR mes 17JeeR Meleeyoer kesâ yeerÛe 
mJeerkeâej efkeâÙee peelee nw peyeefkeâ, yeer.meer. 1400 Meleeyoer mes ØeejcYe 
keâj Deepe Yeer meleled ieefleMeerue Fme hejcheje ceW kegâÚ Ssmes Yeer «evLe nQ 
efpevekeâe keâeue efveef§ele veneR nQ, efpeveceW Dee<e& hejcheje kesâ «evLe Yeer nQ~ 
efJe<eÙe keâer Âef„ mes efJeÛeej keâjW lees, keâeueieCevee, keâeueceeve (9 
Øekeâej), «en yeveeves keâer efJeefOe, «enCe, GoÙeemle, efovejele keâe JewefÛe$Ùe, 
De#eebMe-osMeevlej, YetmJe™he, efoiedmeeOeve, osMe %eeve, yeÇÿeeC[ %eeve, 
metÙeexoÙeeefo meeOeve, «enkeâ#eeiele JewefMe„Ÿe, Ùev$e efvecee&Ce SJeb Gvekesâ 
Éeje JesOe%eeve, «enieefle, «enefyecyeeefoceeve meÂMe Deveskeâ Ssmes efJe<eÙe nw 
pees pÙeesefle<e MeeŒeerÙe mkeâvOe ceW efmeæevle pÙeesefle<e kesâ Devleie&le 
heefjieefCele nesles nQ~ DejyeeW ™heÙeeW kesâ Éeje efJeefJeOe Øekeâej kesâ efpeve 
Ùev$eeW kesâ ØeÙeesie kesâ Éeje Deepe nce Fve «eneW kesâ efJeefJeOe eqmLeefle keâe 
%eeve keâjles nQ~ Gvekesâ menœeebMe JÙeÙe ceW pÙeesefle<eerÙe efJeÅee keâes efJekeâefmele 
keâj Deemeeveer mes keâeÙe& keâj mekeâles nQ~ DeeJeMÙekeâlee nw efkeâ nceW MeesOe 
keâer megefJeOee Øeoeve keâer peeÙe leLee ØeeÙeesefiekeâ ieefCele SJeb ieesueerÙe nsleg 
GefÛele ceeie&-efveoxMeve Øeehle nes~ pÙeesefle<e MeeŒe ceW efveefnle KeieesueerÙe 
efJeMes<eleeDeeW keâe DeOÙeÙeve SJeb Gmekesâ Thej ienve MeesOe keâer 
DeeJeMÙekeâlee nw, efpememes ØeeÛeerve Fme efJe%eeve keâe mecegefÛele ueeYe Øeehle 
nes Deewj JewefÕekeâ mlej hej Fmekeâer ieCevee mebYeJe nes mekesâ~ metÙe&efmeæevle, 
DeeÙe&YeóerÙeced, heÃeefmeæeeqvlekeâe, efMe<ÙeOeerJe=efæod, yeÇÿeefmeæevle, 
efmeæevleefMejesceefCe, «enueeIeJe, efmeæevleleòJeefJeJeskeâ, kesâlekeâjerÙe, 
efmeæevleohe&Ce, efmeæevleMesKej, GheheefòevogMesKej, Deeefo «evLeeW keâer 
megoerIe& «evLe hejcheje Yeer jner nw~  

(3) Yeewieesefuekeâ ØeÙeesie 

 pÙeesefle<e MeeŒeesòeâ Yeewieesefuekeâ JeCe&ve kesâ DeeOeej «evLe hegjeCe nQ~ 
efJe<CegOeceexòej SJeb DeeqivehegjeCe leLee Jeeceve SJeb veejoerÙe hegjeCeeW ceW 
YegJevekeâesMe kesâ ™he ceW Yeewieesefuekeâ eqmLeefleÙeeW keâes efJemle=le ™he mes yeleeÙee 
ieÙee nw~ pÙeesefle<e MeeŒeesòeâ Yeewieesefuekeâ ieCevee kegâÚ heefjJeefle&le SJeb 
efJeefMe„ ™he ceW heefjueef#ele nesleer nw~ keâejCe Ùen nw efkeâ Yetieesue mJe™he 
efveOee&jCe mes ØeejcYe keâj Yetefce hej $e+legDeeW kesâ ›eâce SJeb De#eebMeeefo Yeso 
efveleevle met#ce SJeb cenòJehetCe& nQ~ keâneB efkeâleves efoveceeve nesieW, keâye 
jeef$e nesieer~ YetJÙeeme SJeb heefjefOe keâe mecyevOe keäÙee nw~ nce kewâmes heefjefOe 
keâe %eeve keâjles nQ leLee efYeVe-efYeVe mLeeveeW hej keäÙee Devlej heÌ[lee nw~ 
Yetefce kesâ efkeâme efoMee ceW keäÙee nw leLee YeejleJe<e& keâer Yeewieesefuekeâ eqmLeefle 
SJeb Gmekeâe DeeOeej keäÙee nw~ Yetefce kesâ Thej kewâmes mLeeve SJeb ueesie jnles 
nQ leLee mecegõ SJeb he#eer kewâmes efveJeeme keâjles nQ~9 he=LJeer keâer ieefle kewâmeer 
nw leLee Yetieesue hej Jeve-heJe&le Deeefo keâer eqmLeefle kewâmeer nw~ Yetefce kesâ oes 
keâheeue leLee oes Øekeâej kesâ ieesue Ûeej YeeieeW ceW kewâmeer efJeYeeefpele keâj 
Yeewieesefuekeâ ieCevee keâes megueYe yeveeles nQ, Deeefo efJe<eÙeeW keâer ÛeÛee& 
ye=nl™he ceW Øeehle nesleer nw~ Fme Øekeâej kesâ Yeewieesefuekeâ DeOÙeÙeve keâer 
Jew%eeefvekeâlee keâes mJeÙeb efJeÉeved heefjYeeef<ele keâjW~ pÙeesefle<e MeeŒe ceW 
Yeewieesefuekeâ eqmLeefleÙeeW keâe %eeve efmeæevle «evLeeW ceW leLee mebefnlee SJeb 
Heâefuele «evLeeW ceW Yeer Øeehle neslee nw~  

(4) ceewntefle&keâ ØeÙeesie 

 pÙeesefle<e MeeŒe ceW cegntle& Jemlegle: keâeue (meceÙe) keâe JeeÛekeâ nw~ 
«eneW hej DeeOeeefjle heÃee” (Almnac) cegntle& keâs cetueeOeej nQ~ keäÙeeWefkeâ 
Fmekesâ Øeefleefove SJeb Øeefle#eCe kesâ keâeue keâe efJeYeepeve efJeefYeVe DeeOeej 
hej Øeehle neslee nw leLee cegntòeeX keâer MegYelee SJeb DeMegYelee keâe hejer#eCe 
efkeâÙee peelee nw~ efkeâme keâeue ceW keâewve mee keâeÙe& keâjW leLee YeeJeer peerJeve 
hej Fme keâeÙe& keâe keäÙee ØeYeeJe nesiee~ efkeâme keâeÙe& nsleg efkeâme Øekeâej kesâ 
$e+leg keâer DeeJeMÙekeâlee nw leLee efkeâme keâeue ceW Ùen keâeÙe& efkeâÙee peeS, 
efpememes ueeYe keâer Øeeeqhle nes~  

 efove SJeb jeef$e kesâ Yeso mes 15-15 cegntòeeX keâer heefjkeâuhevee leLee 
yengle meejs efJekeâuheeW keâer mecegheueyOelee cegntle& MeeŒe keâer meyemes yeÌ[er 
efJeMes<elee jner nw~10 efkeâmeeveeW kesâ ØeÙeesieeLe& yeerpeJeheve SJeb Je=ef„ keâer 
DeemeVelee kesâ %eeve kesâ Éeje jesheCe leLee ceeveJe keâes megmebmke=âle SJeb 
megmeYÙe keâjves ceW meneÙekeâ 16 mebmkeâejeW kesâ keâeue keâe efveOee&jCe SJeb 
Gvekesâ GheÙegòeâ cegntle& keâe efveOee&jCe pÙeesefle<e keâe ØecegKe ØeeefleheeÅe nw~ 
cegntle& «evLeeW ceW cegntle&ieCeheefle, cegntle&efÛevleeceefCe, cegntle&ceele&C[, 
cegntle&ceÀejer Deeefo nQ, efpeveceW ceeveJe efnleeÙe meYeer Øekeâej kesâ MegYeeMegYe 
cegntòeeX keâer Øeeeqhle nesleer nw~ Fme efJeÅee keâer Skeâ Deewj efJeMes<elee nw efkeâ 
cegntle& «evLeeW kesâ «evLekeâej kegâÚ Ssmes nQ efpevneWves Heâefuele leLee KeieesueerÙe 
«evLeeW keâer jÛevee Yeer keâer nw~  

(5) JeemlegMeeŒeerÙe ØeÙeesie- JeemlegMeeŒe pÙeesefle<e MeeŒe keâe DeefYeVe 
De” nw~ ceeveJe keâer DeefveJeeÙe& DeeJeMÙekeâleeDeeW ceW DeeJeeme keâe mLeeve 
ØecegKe neslee nw~ ie=n kesâ efyevee ie=ner leLee ie=nmLe Deeßece keâer hetCe&lee 
veneR Øeehle nesleer nw~11 ØeeÛeerve keâeue mes ner ceeveJe ves Deheves jnves kesâ 
efueS ie=n kesâ efvecee&Ce ceW JeemlegMeeŒe keâe ØeÙeesie ØeejcYe keâj efoÙee Lee, 
efpemekesâ GoenjCe hegjeCeeW SJeb Ssefleneefmekeâ «evLeeW ceW Øeehle neslee nw~ 
ÛeejeW efoMeeDeeW kesâ efueS Ûeej Øekeâej kesâ efJeMes<e%eeW keâer DeeOeejefMeuee hej 
efveefce&le leLee met$eOeej, efJeÕekeâcee&, yeæ&efkeâ Deeefo Éeje megMeesefYele Ùen 
Jeemleg keâe Fefleneme DeleerJe ØeeÛeerve SJeb mejefCeyeæ hejcheje hej hetCe&leÙee 
DeeOeeefjle nw~ YeJeveefvecee&Ce, veiej SJeb ogie&efvecee&Ce, cetefle&efvecee&Ce, 
cenueefvecee&Ce, ketâheefvecee&Ce, ceeqvojefvecee&Ce mesleg Deeefo efJeefJeOe Øekeâej kesâ 
efvecee&CeeW mes mecyeeqvOele Ùen JeemlegMeeŒe yengle neR mece=æ SJeb hegjeleve nw~ 
ie=n efvecee&Ce Øeme” kesâ Thej neR Ùeefo nce kesâeqvõle neskeâj efJeÛeej keâjW lees 
heeles nQ efkeâ Yet-ÛeÙeve mes ØeejcYe keâj ie=nØeJesMe lekeâ mecemle eqmLeefleÙeeW 
keâe met#ce Øekeâej mes JeCe&ve Øeehle neslee nw~ efpemeceW YetefJeÛeej, ceeveefÛe$e 
efvecee&Ce, efoJeeue, Éej, GÛeeF&, 16 Øekeâej kesâ efJeefMe° ie=n keâe 
efveÙeespeve, peue, veeueer, Je=#e, yeieerÛee Deeefo keâe iebYeerj ™he mes efJeÛeej 
efkeâÙee ieÙee nw~  

 keäÙee efJeÕe ceW Ssmeer keâesF& efJeÅee ie=nefvecee&Ce keâer nw, pees Fleveer 
ØeeÛeerve Leer? keäÙee Deepe DeefYeÙeeeqv$ekeâer keâe Skeâ Yeeie JeemlegMeeŒe veneR 
nw? keäÙee efkeâmeer mewæeeqvlekeâ lejerkesâ mes ie=nefvecee&Ce, efJe%eeve keâer heefjefOe 
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ceW veneR Deelee? ueieYeie 20 mes pÙeeoe hegmlekeâ Jele&ceeve ceW JeemlegMeeŒe 
hej kesâJeue efueefKele nQ, efpevekeâe meogheÙeesie nce Je<eeX mes keâjles Dee jnW 
nQ leLee efJeÕekeâcee&, ceÙe, yeÇÿee Deeefo DeeÛeeÙeeX keâe ØeÙeesie Deepe Yeer 
hetCe&leÙee efJe%eeve kesâ ™he ceW Øeefleef…le nw~  

(6) efÛeefkeâlmekeâerÙe ØeÙeesie 

 pÙeesefle<e kesâ Heâefuele mkeâvOe kesâ Devleie&le ceveg<ÙeeW ceW GlheVe nesves 
Jeeues efJeefJeOe jesieeW keâer ÛeÛee& Øeehle nesleer nw~ keâeueheg®<e keâer DeJeOeejCee 
SJeb pevcee”Ûe›eâ kesâ Éeje ceveg<Ùe kesâ ØecegKe De”eW keâes 12 YeeieeW ceW 
yeeBškeâj he=Lekeâd-he=Lekeâd «eneOeeefjle Øeke=âefle, DeJeÙekeâ, Oeeleg, Deeefo kesâ 
Éeje ceveg<ÙeeW kesâ jesieeW keâe %eeve neslee nw~12 ÙeneB «enÙeesieeW kesâ DeeOeej 
hej jesieeW SJeb Gvekeâer meeOÙelee-DemeeOÙelee keâe efveCe&Ùe keâj kegâÚ GheÛeejeW 
Éeje efÛeefkeâlmee keâer Yeer JÙeJemLee yeleeF& ieF& nw~ veKe mes efMej lekeâ 
Mejerje” kesâ efJeefYeVe YeeieeW ceW GlheVe nesves Jeeues efJeefJeOe Øekeâej kesâ jesieeW 
keâer ÛeÛee& ØeeÙe: meYeer Heâefuele MeeŒe kesâ «evLeeW ceW nw~ Deepe keâF& efJeMes<e 
Ssmes «evLe Yeer ØekeâeefMele nes ieS nQ pees kesâJeue jesiekeâejkeâ «enÙeesie keâe 
neR ØeefleefveefOelJe keâjles nQ~  

 DeeÙegJexo keâer hejcheje hej hetCe&leÙee DeeOeeefjle pÙeesefle<e keâer 
jesie%eeve hejcheje Deepe Yeer Glevee neR Øeemeef”keâ nw efpelevee F&mee hetJe& 
Leer~ neB, Deepe jesieeW keâer mebKÙee heefjJeefle&le neskeâj yeÌ{ ieF& nw, hejvleg 
ceveg<Ùe kesâ cetue De”eW SJeb Ghee”eW ceW keâesF& Yeer heefjJele&ve veneR DeeÙee nw~ 
keâeueheg®<e keâer DeJeOeejCee, ceveg<Ùe kesâ De”eW SJeb Oeeleg, DeJeÙeJe Deeefo 
keâe mecevJeÙe Deepe Yeer Jener nw, pees F&mee hetJe& kesâ ceeveJe ceW Lee~ Heâefuele 
MeeŒe keâer meneÙelee mes JewÅe ueesie Yeer jesefieÙeeW hej hejer#eCe leLee 
Deew<eefOeÙeeW hej hejer#eCe keâe keâeue efveOee&efjle keâjles Les, leLee keâeue efJeMes<e 
kesâ GheÛeej SJeb Jeceve, MeuÙeef›eâÙee, heÃekeâce& Deeefo kesâ Éeje ceeveJe keâer 
efÛeefkeâlmee keâjles Les~ pÙeesefle<e MeeŒe kesâ ieoeJeueer, JeerjefmebneJeueeskeâ, 
ØeMveceeie&, heeefjpeele, peelekeâleòJe Deeefo «evLeeW ceW ye=nled ™he mes Goj, 
ceeqmle<keâ, ùoÙe, jòeâ, DeeqmLe, efue”, ieghlejesie, yegKeej, keâHeâpevÙejesie, 
efJe<epevÙe, ves$e, cegKe Deeefo efJeefJeOe jesieeW kesâ «enÙeesie JeefCe&le nQ~  

(7) Je=ef„MeeŒeerÙe ØeÙeesie 

 pÙeesefle<e MeeŒe keâe mebefnlee mkeâvOe efJe<eÙe keâer Âef„ mes meyemes 
cenòJehetCe& SJeb yeÌ[e mkeâvOe nw~ FmeceW JÙeefòeâiele HeâueeosMe SJeb 
«enieefCeleerÙe efJeÅee kesâ Deefleefjòeâ meYeer efJe<eÙeeW keâe mebkeâueve efkeâÙee ieÙee 
nw~ Fme mebkeâueve ceW Je=ef„efJeÅee keâe efJeÛeej DeleerJe cenòJehetCe& nw~ Je=ef„ 
kesâ efvecee&Ce kesâ meneÙekeâ leòJe Oetce, JeeÙeg, ØekeâeMe, peue Deeefo keâer 
ieCevee mes ØeejcYe keâj cesIe ieYe&OeejCe eqmLeefle, kesâJeue JeeÙeg keâer eqmLeefle, 
yeeÌ{, DeveeJe=ef„, DeefleJe=ef„, Deesuee Je=ef„ Deeefo Øekeâej kesâ efJe<eÙeeW keâer 
ceerceebmee keâer ieF& nw~13 FmeceW oes Øekeâej keâer eqmLeefle Øeehle nesleer nw- 

1. «enÙeesieeOeeefjle eqmLeefle 

 Øemlegle eqmLeefle kesâ Éeje «enÙeesieeW kesâ DeeOeej hej efveef§ele neslee nw 
efkeâ keâye DeÛÚer Je=ef„ nesieer leLee keâye Je=ef„ veneR nesieer leLee metÙe& SJeb 

Ûevõ kesâ jeefMemeÃeej leLee «eneW kesâ jeefMe meÃeej kesâ Éeje Je=ef„ keâe %eeve 
Øeehle neslee nw~ 

2. DeekeâeMeerÙe eqmLeefle  

 Øemlegle eqmLeefle kesâ Éeje DeekeâeMe kesâ JeCe&, Deeke=âefle, efÛeÖ SJeb 
JeeÙeg kesâ Éeje cesIe kesâ meYeer Øekeâej keâer eqmLeefleÙeeW keâes yeleeÙee ieÙee nw~ 
efpemeceW, ve#e$eeW keâe DeeOeej ueskeâj Yeer yengle ÙeesieeW keâe JeCe&ve Øeehle 
neslee nw~14 Fve ve#e$eeW kesâ DeeOeej hej keâefJe ‘IeeIe’ SJeb ‘Yeñjer’ keâer 
ueeskeâ keâneJeleW Deepe Yeer mešerkeâ Je=ef„ keâer YeefJe<ÙeJeeCeer keâjleer nQ~ 
hebÛee” ceW GefuueefKele Je=ef„ keâe efJeÛeej Yeer cenlJehetCe& neslee nw~ Je=ef„ 
nsleg cesIeceeuee, Je=ef„ØeyeesOe, keâeoefcyeveer, Dee<e&JeeÙegJe=ef„efJe%eeveced, 
ye=nlmebefnlee, DeÆtlemeeiej Deeefo «evLe heÙee&hle SJeb leLÙeÙegòeâ efJeJejCe 
Deepe Yeer Øeoeve keâj jns nQ~ 

(8) Je=#eeÙegJexoerÙe ØeÙeesie 

 Jevemheefle SJeb Dees<eefOeÙeeW keâes Âef„ ceW jKeles ngS ØeeÛeerve owJe%eeW 
ves yengle ner ceewefuekeâ keâeÙe& efkeâÙee nw~ Je=#eejesheCe, efmebÛeve, keâle&ve, Je=#e 
kesâ jesieeW keâer efÛeefkeâlmee, DeeÙegJexoerÙe Dees<eefOeÙeeW keâe ØejesheCe Deeefo keâeÙeeX 
keâe pÙeesefle<e MeeŒe ceW ØeeÛeerve keâeue mes ner JeCe&ve Øeehle neslee nw~15 
efkeâme ve#e$e ceW keâewve-meer Dees<eefOe keâe jesheCe keâjW leLee Gmekesâ heòes Ùee 
peÌ[ keâe efkeâme meceÙe GheÙeesie keâjW Deeefo, efJeÅeeDeeW keâe JeCe&ve pÙeesefle<e 
MeeŒe ceW Øeehle neslee nw~ 27 ve#e$eeW mes mevoefYe&le Je=#e SJeb veJe«eneW nsleg 
veJe meefceOee leLee Gvekesâ jKe-jKeeJe keâe efÛevleve Deepe Yeer mecØeÙeesie keâer 
Âef„ mes cenòJehetCe& nw~ ke=â<ekeâeW kesâ efueS efJeefJeOe Øekeâej kesâ DeVeeW keâe 
Glheeove SJeb KejerHeâ leLee jyeer HeâmeueeW kesâ efueS Gòece keâeue SJeb yeerpeeW 
kesâ oerIe&keâeue mebj#eCe ceW keâeue keâer GheÙeesefielee keâe meJe&leesYeeJesve 
cenòJehetCe& mLeeve nw efpemekeâe, %eeve nceW pÙeesefle<e kesâ ceeOÙece mes Øeehle 
neslee nw~ Jevemheefle Je=#e SJeb Dees<eefOeÙeeW nsleg cegKÙe™he mes ye=nlmebefnlee, 
ieie&mebefnlee, ye=nöwJe%ejÀeve, DeÆglemeeiej, JeefMe…mebefnlee Deeefo 
pÙeesefle<eerÙe «evLeeW ceW ye=nod ™he mes JeCe&ve Øeehle neslee nw~ 

(9) yeÇÿeeC[erÙe ØeÙeesie- Deepe mecemle efJeÕe yeÇÿeeC[ kesâ jnmÙe 
keâes SJeb me=ef„ kesâ efmeæevle keâes peeveves kesâ efueS efJeefJeOe Øekeâej kesâ efvelÙe 
vetleve ØeÙeesie keâj jne nw~ Øeke=âefle kesâ Fme DevemeguePes jnmÙe keâes 
meguePeeves ceW ceeveJe ceefmle<keâ Úesše heÌ[ jne nw leLee heefjCeecemJe™he 
Devegefove veÙes-veÙes MeesOe GlheVe nes jns nQ~ Fme yeÇÿeeC[ keâe mJe™he, 
efJemleej, FmeceW efveefnle efmLeefle, Yetefce SJeb «eneW kesâ ceeie& Deeefo keâe %eeve 
pÙeesefle<e ceW yeleeÙee ieÙee nw~ keâneB lekeâ Fme yeÇÿeeC[ keâe efJemleej nw 
leLee FmeceW peerJeeW keâer efmLeefle SJeb mLeeveeW keâer efmLeefle kewâmeer nw Deeefo keâe 
efJeJejCe Øeehle neslee nw~16 yeÇÿeeC[ kesâ Devleie&le «en-ve#e$eeW SJeb ceveg<Ùe 
keâer efmLeefle keâe JeCe&ve hegjeCeeW ceW Yeer Øeehle neslee nw, pewmee efkeâ DeeÛeeÙeeX 
ves keâne nw~ Fmekesâ Devleie&le DeeÙe&YeóerÙeced, yeÇeÿemHegâšefmeæevle, 
efMe<ÙeOeerJe=efæoced, metÙe&efmeæevle, efmeæevleefMejesceefCe Deeefo «evLeeW ceW 
efJemleej mes yeÇÿeeC[ kesâ efJeefJeOe ØeÙeesie yeleeÙes ieÙes nQ~ Fme Øekeâej kesâ 
efJeefJeOe ØeÙeesie pÙeesefle<e ceW Øeehle nesles nQ efpevekeâe Jew%eeefvekeâ ØeÙeesie nce 
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Deepe Yeer keâj jnW nQ leLee Gvekesâ efmeæevleeW keâe ueeYe Yeer Øeehle nes jne 
nw~ 

efve<keâ<e& 

 efJe%eeve keâes nce Ùeefo heo mes DeefYeefnle keâjW lees Jen heo 
heeefjYeeef<ekeâ ™he ceW MeyokeâesMe SJeb efJeosMeer JÙeglheefòe mes ner efmeæ nes 
peelee nw~ efpemeceW Skeâ efveef§ele efmeæevle, ‘‘efpemekeâe hejer#eCe ØeÙeesie 
Éeje yeej-yeej keâjves hej ØeÙeesieMeeuee ceW Skeâ neR efve<keâ<e& efceues leLee 
Øeeke=âeflekeâ SJeb Yeeweflekeâ efÛevleve mes Ùegòeâ nes’’, keâes efJe%eeve keânles nQ~ 
Ùeefo Fme Øekeâej keâer heefjYee<ee keâer JÙeeKÙee keâjW lees heeles nQ efkeâ, Yeeweflekeâ 
heoeLeeX keâe peye nce ØeÙeesieMeeuee Éeje efJeefJeOe ØeÙeesie mes efve<keâ<e& Skeâ 
ner Øeehle keâjles nQ leye Gmes efJe%eeve keânles nQ~ Øemlegle heefjYee<ee kesâ 
meehes#e Ùeefo efJeÛeej keâjW lees heeles nQ efkeâ, pÙeesefle<e MeeŒe Yeer hetCe&leÙee 
efJe%eeve nw~ DeeÛeeÙe& Yeemkeâj keâer efmeæevle keâer heefjYee<ee 
$ÙegšŸeeefoØeueÙeevlekeâeuekeâuevesefle  Mueeskeâ hetCe&leÙee efJe%eeve keâer 
heefjYee<ee pewmee ner nw~ nce Yeeweflekeâ efheC[eW keâe Jee «enve#e$eeW keâe ieefCele 
keâjles nQ leLee JesOeMeeuee ceW ØeÙeesie Éeje ieefCeleerÙe ceeve keâer hegef„ keâjles 
nQ leLee Gvekeâe heefjCeece meleled Skeâ neR Deelee jnlee nw~ ieefCeleerÙe 
ØeÙeesieelcekeâ Yetue (Experimental error) Ùee ieueefleÙeeW keâes mebmke=âle 
keâjles nsleg kegâÚ Je<eeX yeeo GmeceW kegâÚ mebmkeâej keâer ØeeÛeerveeÛeeÙeeX keâer 
Gefòeâ pÙeesefle<e keâer Jew%eeefvekeâlee keâes DeefOekeâ heg„ keâjleer nw~17 «eneW kesâ 
ceeve, keâ#eeceeve, ieefle, Je=òeelcekeâ ieefCele, #es$eJÙeJenej, oerIe&Je=òe keâer 
heefjkeâuhevee, «en SJeb metÙeexoÙeemle leLee «enesoÙeemle pewmes efJe<eÙeeW keâer 
ieCevee efveleevle Jew%eeefvekeâ nw~ ieefCele keâer Âef„ mes mece«e efJeÕe Yeejle keâe 
$e+Ceer nw~ DeeÛeeÙe& DeeÙe&Yeó, Yeemkeâj, Jejen SJeb keâceueekeâj pewmes 
DeeÛeeÙe& Fme Ûecelkeâeefjkeâ efJe%eeve kesâ ØecegKe meeOekeâ DeeÛeeÙe& nQ~  

 neB, Deepe kesâ «enceeveeW kesâ heefjCeece kesâ Devlej keâes osKekeâj leLee 
Gvekesâ ieefCeleerÙe ceeve keâes efvekeâeuekeâj kegâÚ Deuhe%e Jew%eeefvekeâ Fmes 
efJe%eeve keâer keâesefš ceW meeqcceefuele veneR keâjles nQ~ Gvekeâe keânvee nw efkeâ, 
Fmekesâ ieefCeleerÙe ceeve Devleefjle nQ leLee «enCe Deeefo keâe mener-mener ceeve 
veneR Deelee nw~ Ssmeer heefjefmLeefle ceW Fmes efJe%eeve mJeerkeâej keâjvee Ûetveewefle 
nw~ 

 Øemlegle Øeme” ceW kegâÚ yeeleW efJeÛeejCeerÙe nQ~ Skeâ lees Ùen efkeâ 
keäÙee 17JeeR Meleeyoer kesâ henues nce «enCe keâe %eeve veneR keâjles Les? 
keäÙee nce «enieesueerÙe efJeMes<eleeDeeW keâes ieefCele Éeje DeeveÙeve veneR keâjles 
Les? Ùeefo veneR lees Ùen efJe%eeve veneR nw~ Ùeefo neB, lees keäÙee Devlej 
GlheVe nesves hej heefjCeece ceW meHeâuelee mebYeJe nw? Ssmeer heefjefmLeefle ceW 
Gòejesòej MeesOe keâe Üeme ›eâce neR Fmekeâes efJekeâefmele keâjves ceW yeeOekeâ jne 
leLee meYeer he§eeled owJe%eeW ves HeâueeosMe keâes neR cenòJehetCe& ceevee Deewj 
KeieesueerÙe efJe%eeve mes otjer nes ieF&~ HeâuemJe™he Deepe meYeer heefjCeece 
Devleefjle nes ieÙes nQ,18 leLee pÙeesefle<e kesâ Ghej efJeefJeOe Øekeâej kesâ Dee#eshe 
ueieves ueies nQ~ 

 efJeÛeejCeerÙe efyevog Ùen Yeer nw efkeâ, keäÙee efJeosMeer hejcheje ceW 

Ssmee veneR ngDee, Deefheleg JeneB Yeer ngDee~ JeneB Yeer iewuesefueÙees, kewâhuej, 
heeFLeeieesjme, šeFyees›eâesner, vÙetšve Deeefo efJeÉeveeW keâer hejcheje kesâ veÙes-veÙes 
MeesOe ves hegjeves efmeæevleeW SJeb celeeW keâes eflejmke=âle efkeâÙee Deewj efvelÙe vetleve 
DevJes<eCe keâe pevce neslee jne~ Devlej kesâJeue Ùen nw efkeâ, JeneB Ùen 
hejcheje Deepe Yeer meleled ieefleMeerue nw leLee nceejs osMe ceW Fme hejcheje keâes 
keâLee, Fefleneme SJeb keâheesuekeâequhele keâneveer, {eWie Deeefo keâer meb%ee oskeâj 
cetueYetle DevJes<eCe keâer megefJeOeeDeW mes JebefÛele keâj, ncesMee kesâ efueS ve„ 
keâjves keâe ØeÙeeme efkeâÙee pee jne nw~ Fve meye efmLeefleÙeeW keâes osKekeâj 
cewefLeueerMejCe ieghle peer ves Yeejle-Yeejleer ceW efueKee nw efkeâ-19  

 ‘‘Je=leevle henues JÙeesce keâe Øekeâefšle nceeR ves Lee efkeâÙee~ 
 Jen ›eâeeqvleceC[ue Lee nceer mes DevÙe osMeeW ves efueÙee~~ 
 efpeme DebkeâefJeÅee kesâ efJe<eÙe ceW Jeeo keâe cegBn yevo nw~ 
 Jen Yeer ÙeneR kesâ %eeve-jefJe keâer jeqMce keâe Decevo nw~~ 
 Gve MeguJemet$eeW kesâ peieled ceW pevceoelee nQ nceeR~ 
 jsKeeieefCele kesâ Deeefo %eelee Ùee efJeOeelee nQ nceeR~~ 
 ncekeâes nceejer JesefoÙeeB henues Fmes efoKeuee ÛetBkeâeR~ 
 efpeve jcÙe-jÛevee nsleg Jes jsKeeieefCele efmeKeuee ÛetkeâeR~~’’  

-Yeejle Yeejleer, Deleerle KeC[, 2/3 

 Deepe Jes ueesie pÙeesefle<e keâes efJe%eeve veneR ceeveles pees mJeÙeb 
pÙeesefle<e kesâ %eeve mes hetCe&leÙee JebefÛele nQ~ efpevekesâ heeme kegâÚ Yeer %eeve 
pÙeesefle<e MeeŒe keâe nw Jes ueesie MeeŒe keâer ienjeFÙeeW ceW Glejkeâj yeÌ[s-
yeÌ[s hegjmkeâej leLee mecceeve Øeehle keâj efueÙes~ Deepe heef§ece keâe efJe%eeve 
efpeme efmLeefle ceW nw, Gmes JeneB lekeâ hengBÛeeves ceW hetJe& keâe meHeâueleced neLe 
nw leLee jnsiee~  

 neB, Fme MeeŒe keâes Deewj GVele efMeKej hej hengBÛeeÙee pee mekeâlee 
Lee hejvleg GmeceW Yeer nceejs meceepe keâe neR neLe nw~ nceves meYeer efJeÅeeDeeW 
ceW Gòece efJeÅee keâes kesâJeue YeeiÙe yeleeves Jeeuee mecePe efueÙee leLee Fmekesâ 
ieefCeleerÙe SJeb mewæeeqvlekeâ he#e keâes ÚesÌ[ efoÙee~ meeefjCeer «evLe yeveekeâj 
efmeæevle ieefCele keâer hejchejeDeeW keâes ve„ keâj efoÙee ieÙee leLee Jele&ceeve 
keâes neR meye kegâÚ ceeve efueÙee ieÙee~ Ùeefo Deepe Yeer leer›e yegefæ Úe$eeW 
keâe DeOÙeÙeve-DeOÙeeheve ceW ØeÙeesie nes Deewj meYeer vetleve mebmeeOeveeW keâe 
ØeÙeesie efkeâÙee peeS lees MeesOe kesâ Éeje hegve: Fme MeeŒe kesâ Devlej keâes 
meceehle keâj meYeer KeieesueerÙe ceevekeâeW keâe DeeveÙeve efkeâÙee pee mekeâlee nw~ 
Deepe FkeâermeJeeR meoer kesâ YeejleerÙe Jew%eeefvekeâ SJeb Keieesue efÛevlekeâ Øees. 
peÙevle efJe<Ceg veeueeakeâj ves YeemkeâjeÛeeÙe& kesâ ieesueeOÙeeÙe keâer šerkeâe20 
(heb. kesâoejoòe peesMeer ke=âled) kesâ ØeekeäkeâLeve ceW efueKee nw efkeâ- 
‘‘YeemkeâjeÛeeÙe& keâes ceQ hetJe& hejcheje kesâ Jew%eeefvekeâeW keâer ceeefuekeâe 
keâe Deefvlece ceefCe ceevelee ntB~ DeeÛeeÙe& Yeemkeâj kesâ «evLe kesâ Ûeej 
KeC[ ueerueeJeleer, yeerpeieefCele, «enieefCele Deewj ieesueeOÙeeÙe 
Yeejle ceW ieefCele keâer hee"ŸehegmlekeâeW kesâ ™he ceW heeBÛe meew Je<e& 
DeOÙeÙeve kesâ efJe<eÙe yeves jns, Heâejmeer ceW Devetefole ngS SJeb 
Gvekeâer keâerefle& Ùetjeshe lekeâ hengBÛeer~’’ Deeies YeemkeâjeÛeeÙe& kesâ 



310 Øe%ee : Debkeâ-60, Yeeie-2, Je<e& 2014-15 : ‘‘efJe%eeve SJeb ØeewÅeesefiekeâer efJeMes<eebkeâ’’ 

efJeefJeOe JewefMe„Ÿe keâes GequueefKele keâjles ngS yeleeles nQ efkeâ 
‘ieg®lJeekeâ<e&Ce Meefòeâ keâer keâuhevee ceW Jes Deheves meceÙe mes Deeies 
Les~’ (ieesueeOÙeeÙe, ØeekeäkeâLeve – Øees. peÙevle efJe<Ceg veeueeakeâj, 
šeše FvmšŸetš Dee@Heâ Hebâ[eceWšue efjmeÛe&, Dekeäštyej 1987)~ 

 Fme Øekeâej YeemkeâjeÛeeÙe& keâes Jew%eeefvekeâ mJeerkeâej keâjvee leLee kegâÚ 
efJe<eÙeeW ceW GvnW Deeies mJeerkeâej keâjvee pÙeesefle<e keâer Jew%eeefvekeâlee keâes mJele: 
ØeceeefCele keâj jne nw~ Heâefuele pÙeesefle<e keâer Jew%eeefvekeâlee keâer Âef„ mes 
efueKeles nQ efkeâ ‘pÙeesefle<e MeeŒe kesâ ØeÙeespeve keâes Heâefuele pÙeesefle<e nsleg 
hejbhejeiele efJeÛeejOeeje keâes ognjeÙee nw~’ Heâefuele pÙeesefle<e kesâ efJe<eÙe ceW 
DeeÛeeÙe& veeueer&keâj keânles nQ efkeâ ‘DeeOegefvekeâ efJe%eeve keâer Âef„ mes Deepe 
Ùes efJeÛeej ieuele nQ hej nceW Deepe Gvekeâes lelkeâeueerve efJeÛeej 
hejcheje kesâ kegâMee«eyegefæ Jew%eeefvekeâ hej heÌ[s oyeeJe kesâ ™he ceW 
osKevee nw~’ - Øees. peÙevle efJe<Ceg veeueeakeâj, Dekeäštyej 1987~ 

 kegâÚ Ssmes efJeÉeved Yeer nQ pees ieefCele pÙeesefle<e keâes lees efJe%eeve keâer 
ßesCeer ceW jKeles nQ hejvleg Heâefuele pÙeesefle<e keâes DeJew%eeefvekeâ keânles nQ~ 
peyeefkeâ ieefCele pÙeesefle<e keâe ner Skeâ Yeeie nw Heâefuele pÙeesefle<e leLee oesveeW 
mkeâvOeeW kesâ DeeÛeeÙe& Yeer Skeâ neR nQ~ kegâÚ eqmLeefleÙeeW ceW, hej keäÙee ieefCele 
pÙeesefle<e keâe DeeÛeeÙe& nw lees Jew%eeefvekeâ nw Deewj peelekeâ «evLe keâe nw lees 
DeJew%eeefvekeâ~ «eneW kesâ ØeYeeJe kesâ heefjCeecee¿ve keâer Ùen efJeÅee meJe&Lee 
ceeveJe efnleeÙe $e+ef<eÙeeW veW yeveeÙee nw~ Heâefuele pÙeesefle<e keâer Jew%eeefvekeâlee 
keâes ØekeâeefMele keâjves keâe keâesF& Ùev$e-efJeMes<e veneR nw~ neB, Ùeefo nw lees 
mJeÙeb «enÙeesieeW keâe ceveg<Ùe kesâ Thej ØeÙeesie efpemekesâ DeeOeej hej mJeÙeb 
nce hejer#eCe keâj mekesâieW~ mJeÙeb ceQves (uesKekeâ) 2 heefjÙeespevee21 
(Major Project) kesâ Ghej keâeÙe& efkeâÙee nw leLee YeefJe<Ùe ceW Ssmeer 
heefjÙeespevee hej keâeÙe& keâjves keâer Yeer Ùeespevee nw, efpememes keâesF& Yeer JÙeefòeâ 
kesâJeue Dehevee efJeJejCe (pevceefleefLe, meceÙe, mLeeve) keâchÙetšj ceW 
[euekeâj keâewve-keâewve mee jesie nesiee keâe %eeve mJeÙeb keâj uesiee~ Ssmes 
keâeÙe& kesâ Éeje mJeÙeb Jew%eeefvekeâlee ØeceeefCele nesieer leLee npeejeW Je<e& hetJe& 
kesâ $e+ef<eÙeeW kesâ DevegYeJe keâe ueeYe mecemle meceepe keâes Øeehle nesiee~ Deepe 
Yeer Heâefuele pÙeesefle<e kesâ Devleie&le mewkeâÌ[eW Ssmes efJe%eeve kesâ MeeKeemet$e 
GheueyOe nQ, efpevekesâ Éeje Heâefuele keâer Jew%eeefvekeâlee ØeceeefCele nesleer nw~ 
Deepe Yeer efJe%eeve keâer hejcheje ceW Data Stores keâe DeefOekeâ cenòJe 
nw~ Fmekesâ Éeje vetleve leLÙeeW SJeb DevJes<eCeerÙe efJe<eÙeeW keâe %eeve Deemeeveer 
mes nes peelee nw~ "erkeâ Fme Øekeâej nce pÙeesefle<e MeeŒeerÙe Heâefuele kesâ 
«evLeeW keâes Data Store ceevekeâj neR Gmekesâ DeeOeej hej ØeÙeesie keâjW, lees 
Fmekeâer Jew%eeefvekeâlee efveleevle ØeMebmeveerÙe nesieer~ Deepe Yeer Ùen MeeŒe 
peeefle, Oece& SJeb efue”, JeÙe, #es$e Deeefo keâer hejcheje mes yeefnYet&le nw 
leLee DeeOegefvekeâ efJe%eeve keâer lejn meYeer peveeW keâes meceeve ™he mes ueeYe 
Øeoeve keâj jne nw~ DeeOegefvekeâ Âef° ceW Deheesueesefvekeâme keâer «enieefle keâer 
heefjkeâuhevee #es$eYe”er keâer Âef„ mes veerÛeesÛÛeJe=òe Ye”er ™he ceW 
YeemkeâjeÛeeÙe& keâes heg„ keâjleer nw~ efnheeke&âme keâer «en JesOe Mewueer leLee 
jeefMeÙeeW kesâ GoÙeceeve leejeW kesâ YeesieebMe SJeb metÙe& keâer hejcee›eâeeqvle 
230~~51’ metÙe&efmeæevleesòeâ 240 ›eâeeqvle keâer Ùeeo efoueeleer nw~  

 Øemlegle Øeme” ceW ÛeenW keäueeef[Ùeme šeueceer neW, efvekeâesueme 
keâeshejefvekeâme neW, kesâheuej neW, Ùee vÙetšve neW Fvekesâ DeOÙeÙeve kesâ yeeo 
Ùen keânvee Deemeeve nw efkeâ «enieefle SJeb «eneW kesâ YeüceCe mecyeeqvOele 
leLÙeeW keâes ØeoefMe&le keâjves ceW nceejs ØeeÛeerve $e+ef<eÙeeW keâer ÙegefòeâÙeeB Deepe 
Yeer MueeIeveerÙe nQ~22 - «enieefle keâe ›eâefcekeâ efJekeâeme –( heb. 
ßeerMeÛevõ efceße, he=… 36-38), ßeerke=â<Ceoeme Dekeâeoceer, 
1982~ 

 Devle ceW DeeÛeeÙe& cewefLeueerMejCe ieghle peer keâer heefòeâÙeeW mes 
meceeheve keâjles nQ efkeâ-23 

 DeeÙes veneR Les mJehve ceW Yeer pees efkeâmeer kesâ OÙeeve ceW~ 
 Jees ØeMve kesâJeue nue ngS Les Skeâ efnvotmleeve ceW~~ 
 Deekeâej osKe Øeekeâej osKe Jees peeve peeles Deehe neR~ 
 Jees MeeŒe meecegefõkeâ mejerKes Les yeveeles Deehe neR~~ 
 efJe%eeve mes Yeer Heâefuele pÙeesefle<e nes jne Deye efmeæ nw~ 
 ÙeÅeefhe DeefJe%eeW mes ngDee Ùen efvevÅe Deewj efveef<eæ nw~~  
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lev$eeieceerÙe cetefòe&-efvecee&Ce ceW ceeve 
 

[e@. MeerleueeØemeeo heeC[sÙe* 
 

lev$eeieceMeeŒe Skeâ ØeeÙeesefiekeâ efJe%eeve nw~ leeeqv$ekeâ heæefle DeOÙeeeqlcekeâ 
DeYÙeglLeeve kesâ meeLe ner meebmeeefjkeâ megKeeW keâes Yeer Dehevee GösMÙe yeveeleer 
nw~ [e@. pescme SÛe. keâefpevme keâe efve<keâ<e& nw efkeâ lev$e Skeâ ØeeÙeesefiekeâ 
leLee ØeoMe&veMeerue ceveesefJe%eeve hej DeeOeeefjle nw, Fmes JewÙeefòeâkeâ Yeefòeâ ves 
efJeMeoerke=âle efkeâÙee leLee owefvekeâ peerJeve ceW Fmekeâe ØeÙeesie keâj Fmes 
ØeÙeesieMeerue yeveeÙee~ lev$eMeeŒe ceeveJelee keâer DeeJeMÙekeâleeDeeW kesâ 
efJekeâeme hej Skeâ cenòJehetCe& ØekeâeMe [euelee nw, efpemekeâer hetefòe& efJeefYeVe 
Øekeâej kesâ leeeqv$ekeâ Deveg‰eveeW kesâ Éeje nesleer nw~ 

 lev$eeiece «evLeeW ceW Deeveg‰eefvekeâ ef›eâÙeeDeeW kesâ mecheeoveeLe& 
osJeeueÙe-efvecee&Ce, cetefòe&keâuhevee leLee YeieJeoejeOeve efJe<eÙeeW keâe efJemleej 
mes efJeJesÛeve GheueyOe neslee nw~ Fme JeCe&ve Øeme” ceW JeemlegMeeŒe leLee 
efMeuheMeeŒeerÙe Dehesef#ele lekeâveerkeâer efJe<eÙeeW keâe Yeer DelÙevle met#celee mes 
efveoxMe Øeehle neslee nw~ osJeeueÙe - keâuhevee kesâ efueS Dehesef#ele 
YetefceÛegveeJe, Gmekeâe MeesOeve ØeLecesef°keâe (veeRJe keâer FËš) kesâ JeCe&ve mes 
Meg¤ keâj efJeceevemetjkeâ (iegcyeo kesâ Thej eqmLele met#ce keâueMe) lekeâ, 
Øeemeeo ceW mebueive Skeâ-Skeâ FËš Deeefo kesâ keâuheve leLee JÙeJemLeeheve›eâce 
mes ceeqvoj efvecee&Ce keâer mechetCe& Øeef›eâÙee keâe JeCe&ve, pees meJeexòece 
JeemlegMeeŒeerÙe efJe<eÙe nw, JeefCe&le nw~2 

 ÙeÅeefhe cetefòe&-efvecee&Ce Øeef›eâÙee efJeMegæ¤he mes efMeuheMeeŒeerÙe 
efJe<eÙe nw, leLeeefhe mecetòee&jeOevehejkeâ Jew<CeJeeiece ceW cetefòe&keâuee mes mecyeæ 
meejs efJe<eÙeeW keâe ÙeLee— Øeeflecee keâe mJe¤he, efJe«en-Yeso, ue#eCe, 
keâuheve-efJeefOe leLee Øeefleceesheeoeve õJÙeeW keâer metÛeer Deefle efJemleejhetJe&keâ 

efve¤efhele nw~3 

 lev$eeiece «evLeeW ceW cetefòe&-efvecee&CeeLe& efyecye-ceeve-ØeceeCe 
(Iconometry) efJe<eÙe keâe efJemleej mes efJeJesÛeve Øeehle neslee nw~ 
Øeeflecee-efvecee&Ce kesâ ›eâce ceW Fve ceeveeW keâe GheÙeesie DelÙevle DeeJeMÙekeâ 
neslee nw~ Fmeer kesâ DeeOeej hej efJe«en (cetefòe&) keâs Skeâ-Skeâ De” keâe 
ceeve efveOee&efjle keâj ceveesnejer cetefòe& keâe efvecee&Ce mecYeJe nes heelee nw~ 
efJeefYeVe Deeiece mebefnleeDeeW ves meeceevÙele: De”Ïueeefo ceeveeW keâe efveoxMe 
keâj JeemegosJeeefo cetefòe& kesâ ØelÙeskeâ De” keâe efJemle=le efJeJejCe efoÙee nw~ 
Øeke=âle MeesOe-he$e ceW Jew<CeJeeieceerÙe cetefòe&keâuheveceeheeW kesâ lekeâveerkeâer MeyoeW 
leLee Gvekesâ ØeceeCe efJe<eÙekeâ efJeJesÛeve keâe Skeâ efJeveceü ØeÙeeme nw~ 

 DeeieceMeeŒe ceW cetefòe& kesâ efueS ‘yesj’ Meyo yengØeÙegòeâ nw~ cenef<e& 
cejerefÛe ves efJeceeve ceW Øeefle‰eefhele nesves Jeeueer Øeeflecee (yesj) ceeveefJeYeeie 
kesâ efueS De”Ïueeefomeb%ee Øeoeve keâer nw— 

 
 

    DeLe efJeceeveyesjeefoceeveefJeYeeieeLe&ce”Ïueeveeb meb%eeb Je#Ùes~  
    ceevee”Ïueb, cee$ee”Ïueb, osnueyOee”Ïueefceefle ef$eefJeOeb YeJeefle~4 
 JewKeeveme leLee heeÃeje$eeiece ceW ceeve keâer leerve efJeefOeÙeeB oer ieÙeer 
nQ— 

 1. De”Ïueeefoceeve, 2. ceeveeefoefJeYeeie leLee 3. leeueceeveefJeYeeie~ 

 Fve leerveeW MeyoeW keâer heefjYee<ee Deewj Gmekeâer ceewefuekeâ FkeâeF& 
(Unit), Gve-Gve ØeceeCeeW kesâ GheÙeesie mLeue Deewj DeJemej, leòeled 
ØeefleceeveeW keâe efJe<eÙe, osJeeueÙeeefo ceW Gve-Gve JemlegDeeW kesâ DeeOeej hej 
Gvekesâ Deveg¤he meehes#e ¤he mes cetefòe& keâe efveOee&jCe leLee Øeefleheeove Øeehle 
neslee nw~ 

 yesj-yeehe keâer meyemes Úesšer FkeâeF& ‘De”Ïue’ keâner ieÙeer nw~ 
De”Ïue keâe ceeve ØeeÙe: Skeâ  FÃe kesâ meceeve neslee nw~ De”Ïue kesâ leerve 
Yeso— 1. ceevee”Ïue, 2. cee$ee”Ïue leLee 3. osnueyOee”Ïue- efveefo&° 

nQ~5 ceevee”Ïue-ceehe ceW hejceeCeg Ùee DeCeg meyemes Úesšer DeeqvJeefle keâner 
ieÙeer nw~ hejceeCeg keâes heefjYeeef<ele keâjles ngS keâne ieÙee nw efkeâ ieJee#e mes 
Yeerlej keâ#e ceW Deeleer ngF& metÙe& keâer jeqMceÙeeW ceW efoKeves Jeeues keâCeeW keâes 

hejceeCeg Ùee ueJeeCeg keânles nQ~6 

 ceevee”Ïue ØeceeCe (The Measures Angula) 

 cenef<e& cejerefÛe ves ceevee”Ïueeefo DeOeesefueefKele ¤he ceW keâne nw— 

 efoves DeeefolÙejMceew peeuekeâevle: ØeefJe°s leodieesÛeje 
DelÙevle#egCCee ueJee DeCeJe: Øeesòeâe:~ le SJe hejceeCeJe:~ 
hejceeCegefYej°eefYejLe jsCeg:~ jLesjCJe°iegefCeleb jescee«eced~ 
jescee«ee°iegefCelee efueKÙee~ efueKÙee°iegefCeleb Ùetkeâced~ Ùetkeâe°iegefCeleb 
ÙeJeced~ ÙeJee°iegefCeleb ceevee”Ïueced~ DeLee&led — 

 8 hejceeCeg Ùee DeCeg · 1 DeOejsCeg  
 8 DeOejsCeg · 1 jescee«e 
 8 jescee«e · 1 efue#e     
 8 efue#e · 1 Ùetkeâ 
 8 Ùetkeâ · 1 ÙeJe     
 8 ÙeJe · 1 De”Ïefue7 

 efKeueeefOekeâej ceW ceevee”Ïue keâer eqmLeefle DeOeesefueefKele nw— 

 DeØelÙe#eIevee efvelÙee DeCeJe: heefjkeâerefle&lee:~ 
 DeCegYÙe§e leLee°YÙees jLejsCegefJe&efveef§ele:~~ 
 De°YÙees jLejsCegYÙe: kesâMee«eceefYeOeerÙeles~ 
  
 

µDeefmemšsvš ØeesHesâmej, Oecee&iece efJeYeeie, keâeMeer efnvot efJeÕeefJeÅeeueÙe, JeejeCemeer 
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 kesâMee«esYÙemleLee°eYÙees efue#ee Ûesefle efJeefveef§ele:~~ 
 efue#eeYÙe§e leLee°YÙees Ùetkeâe Ûesefle efJeefveef§ele:~ 
 ÙetkeâeYÙe§e leLee°YÙees ÙeJeceOÙecegoeùleced~~ 
 De°YÙees ÙeJeceOÙesYÙees ceevee”ÏueYegoeùleced~~ 

DeLee&led—      

 8 DeCeg · 1 jLejsCeg     

 8 jLejsCeg · 1 kesâMe 

 8 kesâMe · 1 efue#e     

 8 efue#e · 1 Ùetkeâ 

 8 Ùetkeâ · 1 ÙeJe     

 8 ÙeJe · 1 De”Ïue 

 ÙeneB DeCeg keâes DeØelÙe#e efvelÙeIeve DeCeg keâne ieÙee nw~8 

 Ùe%eeefOekeâej kesâ Devegmeej ceevee”Ïue ØeceeCe keâe ›eâce efvecveJeled 
nw— 

 8 hejceeCeg · 1 jLejsCeg 
 8 efue#ee · 1 Ùetkeâe 
 8 jLejsCeg · 1 jescee«e  
 8 Ùetkeâe · 1 ÙeJe 
 8 jescee«e · 1 efue#ee 

 8 ÙeJe · 1 De”Ïue9 

2.  cee$ee”Ïue  

 ceOÙeceheg®<emÙe oef#eCenmlemÙe ceOÙecee”Ïuesce&OÙeceheJe&Cees 
efJemleejeÙeeceb cee$ee”Ïueced —  

 DeLee&led oef#eCe nmle kesâ ceOÙecee”Ïue kesâ ceOÙe heJe& kesâ oerIe& keâe 
heefjceeCe ‘cee$ee”Ïue’ keâne peelee nw~10 cee$ee”Ïue ceeve keâes Gòece yeleeÙee 

ieÙee nw~11 

3.  osnueyOee”Ïue-ue#eCe 

 yesjeslmesOeb leòeeueJeMesve efJeYepÙewkeâebMeb osnueyOee”Ïueced ~ 

 leeueieCeve mes efJeYeòeâ Øeeflecee kesâ DeeOeej hej pees De”Ïue-ceeve 
neslee nw, Gmes osnueyOee”Ïue ØeceeCe keânles nQ~12 

 De”Ïueceeve keâe ØeÙeesie yeÇÿee Deeefo osJeleeDeeW kesâ Øeefleceeve-

keâuheve kesâ efueS neslee nw~13 cee$ee”Ïue-ØeceeCe mes ie=n-efvecee&Ce, 
MeÙÙeemeve, FOce, œegkedâ Deeefo kesâ hee$eeW keâer ceehe nesleer nw— 

 ie=nb MeÙÙeemeveb Ùeeveb hee$eceeÙegOecesJe Ûe~ 
 FOceœegkeäœegJepeg£eoerved kegâÙee&vcee$ee”Ïuesve Jew~~14 

 OeÇgJeeefo Øeeflecee-keâuheve ceW osnueyOee”Ïue ceeve keâe ØeÙeesie neslee 
nw— 

 OeÇgJeeÅee: Øeeflecee: meJee& osnueyOee”Ïuesve Jew~15 

 MeeKee”Ïue ceeve keâe GheÙeesie DeeqivekegâC[eefo kesâ efvecee&CeeLe& neslee 
nw16— 

 DeeqivekegâC[eefo<eg mce=le:~ 

 cee$ee”Ïue keâe ner ØeYeso MeeKee”Ïue nw~ ÙeJeeefo ceeve keâe GheÙeesie 
ie=neÛe&ve kesâ efueS efveefo&° nw~17 

  ÙeJesve Ûe efleuesvewJe efcelecesleod ie=neÛe&ves  
—Ùe%eeefOekeâej- 19/29. 

 De”Ï‰ leLee lepe&veer kesâ ceOÙe keâer otjer keâes ØeosMeceeve keânles 
nQ~18 De”Ï‰ leLee ceOÙecee kesâ yeerÛe keâer otjer keâes leeueceeve keâer meb%ee oer 
ieÙeer nw~19 De”Ï‰ leLee Deveeefcekeâe kesâ ceOÙe kesâ Devlejeue keâes 
efJeleeqmleceeve keâne ieÙee nw~20 De”Ï‰ leLee keâefveef‰keâe kesâ yeerÛe keâer otjer 
keâes ieeskeâCe&ceeve mes DeefYeefnle efkeâÙee nw~21 Ûeewyeerme De”Ïue keâe Skeâ neLe 
neslee nw, Gmeer keâes efkeâ<kegânmleeve keânles nQ~22 mebJe=lecegef° keâes jeqlveceeve 
keânles nQ~23 oes ÙeceeW mes Dejeqlveceeve neslee nw~ Øeme=le-De”Ïue keâes 

Dejeqlve keânles nQ~24 

Dejeqlve: Øeme=lee”Ïefue: — mecetòee&Ûe&veeefOekeâjCe- 22/22. 

 Ûeej neLe keâe oC[ neslee nw~25 25 De”Ïue keâe ØeepeehelÙe 

nmleceeve efveefo&° nw~26 26 De”Ïue keâe Oeveg«e&n, 27 De”Ïue keâer 
Oevegceg&ef°, Ùener ›eâce oesveeW DeLee&led 26 De”Ïue keâe Oevegceg&ef° leLee 27 

De”Ïue keâe Oeveg«e&n Yeer neslee nw~27 keâefheÀeuemebefnlee ceW ceeve keâe 

meeceevÙe efveoxMe ØeeÙe: Fmeer lejn nw~28 MeÙeveeefo ØeefleceeDeeW keâe keâuheve 
efJeleeqmleceeve mes, osJeeueÙe keâe keâuheve ØeepeehelÙe nmleceeve mes, 
Øeefleceeefvecee&Ce Oeveg«e&n Ùee Oevegceg&ef°ceeve mes, ceveg<Ùe DeLeJee yeÇÿee keâe 
efJe«en efkeâ<kegânmleceeve mes, ceveg<Ùe ie=n, osJeeueÙe keâuheve nmleceeve mes 

leLee «eeceeefo keâe keâuheve oC[ceeve ØeceeCe mes keâjvee ÛeeefnS—29 

 MeÙeveeefo efJelemlÙee Ûe~ nmlesve osJeleeJeemeb 
ceveg<Ùemeoveeefokeâced~~ oC[sve «eeceeoerveeb efJevÙeemeb keâejÙesled~ 

 Skeâ De”Ïue mes DeejcYe keâj meòeeF&me De”Ïue ØeceeCe-ceeve-
cee$eeefo ve#e$eheÙe&vle efJeMes<e ceeve leLee Gvekesâ heÙee&Ùe keâe efJeMeo efJeJesÛeve 
JewKeeveme «evLeeW ceW Øeefleheeefole nw~30 

 Øeeflecee keâer TBÛeeF& keâes megefveef§ele keâj oMeleeueeefomebKÙee keâes 
ÉeoMe Yeeie ceW efJeYeòeâ keâj Gmekesâ Skeâ Yeeie keâes osnueyOe De”Ïueceeve 
keâne peelee nw—31 

 oMeleeueeefomebKÙeÙee yesjeslmesOeb efJeefveef§elÙe leodÉeMeebMeeslLeb 
ceeveb osnueyOee”ÏuecegÛÙeles~ 

 ceeve (Measurement) Ú: Øekeâej keâe keâne ieÙee nw~ 1. ceeve, 
2. ØeceeCe, 3. Gvceeve, 4. heefjceeCe, 5. Gheceeve leLee 6. 
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uecyeceeve~32 ÙeneB ceeve mes leelheÙe& ‘TOJe&ceeve’ mes nw~33 Mejerj kesâ hewj 
mes ueskeâj efmej lekeâ keâer TBÛeeF& ‘TOJe&ceeve’ kesâ veece mes DeefYeefnle nw~ 
ØeceeCe keâe ue#eCe efleÙe&*dceeve keâne ieÙee nw~34 ØelÙeskeâ De” kesâ efJemleej 
(uecyeeF&, ÛeewÌ[eF&, TBÛeeF&) keâes ØeceeCe keâne ieÙee nw~35 Gvceeve 
(Thickness) keâe DeefYeØeeÙe ØelÙeskeâ De” keâer ceesšeF& (Diameter) 
mes nw~36 heefjefOe DeLeJee efJemleej keâes heefjceeCe keâer meb%ee oer ieÙeer nw~37 
Gheceeveceeve keâes Ghee” keâne ieÙee nw~ heer", ØeYee, Ú$e leLee MeÈ-

Ûe›eâeefo DeeÙegOe Fmekesâ GoenjCe nQ~38 uecyeceeve keâe ue#eCe met$eceeve 

meentueceeve yeleeÙee ieÙee nw~39 

 heeÃeje$eeiece ceW ceeveesvceeveeefo Meyo keâe efve¤heCe efvecveefueefKele 
¤he ceW efveefo&° nw— 1. ceeve-Gòeg”ceeve, 2. Gvceeve-efJemle=leceeve, 3. 
ØeceeCe-veeefYeceeve, 4. Gheceeve-Devlecee&ve, 5. uecyeceeve-met$eceeve~40 

 ceeve keâe heÙee&ÙeJeeÛeer Meyo DeeÙeece, DeeÙele leLee oerIe& keâne 
ieÙee nw~ ØeceeCe keâe meceeveeLe&keâ Meyo efJemleej, efJemle=efle, JÙeeme, 
efJehegue leLee efJeMeeue JeefCe&le nw~ leg”, GVele, GlmesOe leLee GÛÚ^eÙe 
Gvceeve keâe Åeeslekeâ nw~ heefjceeCe keâe heÙee&ÙeJeeÛekeâ Meyo efve<›eâce, 
efve<ke=âefle, efveie&ce leLee heefjceeCe nw~ efJeJej, leer›e Deewj Devlej Gheceeve 
kesâ heefjÛeeÙekeâ nQ~41 

 OeÇgJeyesj-keâuheve (cetue-efJe«en) kesâ meceÙe <eCceeveeefo hej efJeMes<e 
yeue efoÙee ieÙee nw~ vÙetveeeflejskeâ cetefòe& yeveves hej Gmekesâ heefjCeece 
Øeefleheeefole nQ, pees DeOeesefueefKele nQ— 

1. ceevenerve   — OeveOeevÙeveeMe 
2. ceeveeefOekeâ   — jesieJeOe&keâ 
3.  ØeceeCeeefOekeâ Ùee vÙetve  — Â°eÂ°HeâueveeMe 
4.  GvceeveefJenerve Ùee DeefOekeâ — heg$ece=lÙeg 
5. heefjceeCeefJenerve Ùee DeefOekeâ — Œeerce=lÙeg 
6.  uecyeceeveefJenerve Ùee DeefOekeâ — «eece-efJeveeMe 
7. GheceeveefJenerve Ùee DeefOekeâ — jepee keâer ce=lÙeg~42 

 De”Ïueceeve kesâ efve¤heCe kesâ he§eeled Deye leeueceeve kesâ mJe¤he 
hej efJeÛeej keâjves keâe Ùelve nesiee~ leeueceeve Skeâleeue mes Meg¤ neskeâj 

oMe leeue lekeâ JeefCe&le nw~43 Ùes Gòece, ceOÙeceeefo Yeso mes he=Lekedâ-he=Lekedâ 

Øeefleheeefole nQ~44 efkeâmeer Yeer efJe«en-efJeMes<e kesâ ceeve keâes oMe YeeieeW ceW 
yeeBškeâj, Gmekesâ Skeâ Yeeie keâes hegve: ÉeoMe YeeieeW ceW efJeYeòeâ keâjves mes 
pees Skeâ Yeeie neslee nw, Gmekesâ Skeâ Yeeie keâes hegve: ÉeoMe YeeieeW ceW 
efJeYeòeâ keâjves mes pees Skeâ Yeeie neslee nw, Gmes De”Ïue keâer meb%ee oer 
ieÙeer nw~ De”Ïue keâe De°ceebMe ÙeJe keâne ieÙee nw~ ÉeoMee”Ïuekeâ ceeve 
leeue kesâ veece mes peevee peelee nw~ Ùener leeue cegKÙe leeue ceeve keâne 
ieÙee nw~ Øemlegle ›eâce ceW oMe leeue mes efJe<Ceg, yeÇÿee leLee ®õ keâer cetefle& 

kesâ ceeve keâe efJeOeeve nw~45 ceOÙeceoMeleeueceeve mes ßeerosJeer, YetefceosJeer, 

Gcee leLee mejmJeleer keâer Øeeflecee yeveeves keâe efveoxMe nw~46 ÉeoMe 
DeeefolÙe, Ûevõcee, SkeâeoMe ®õ leLee De° JemegDeeW Deeefo keâer cetefle&ÙeeW 

keâe keâuheve De°oMeleeueceeve ceW keâjves keâes keâne ieÙee nw~47 

meeæ&veJeleeueceeve mes Ùe#esMe, veJe«en keâer Øeeflecee keâe ceeve efveOee&efjle 
neslee nw~48 efKeueeefOekeâej keâe keânvee nw efkeâ veJeeæ&leeue keâe GheÙeesie jefJe, 

mkeâvo leLee Fvõ keâer Øeeflecee kesâ efueS nw~49 veJeleeue mes efveMeeÛejeW leLee 

DemegjeW keâer Øeeflecee efveefce&le nesveer ÛeeefnS~50 ØekeâerCee&efOekeâej ceW Øeefleheeefole 
nw efkeâ veJeleeueceeve mes cegefveÙeeW, ieCeosJeleeDeeW leLee ÛeejCeeW keâer Øeeflecee 

yeveeveer ÛeeefnS~51 ceveg<Ùecetefòe& De°ceeve ØeceeCe keâer keâner ieÙeer nw~52 
yesleeueeW keâer mehleleeueceeve, ØesleeW keâer <ešdleeueceeve, kegâypeeW keâer heÃeleeueceeve 
mes Øeeflecee kesâ keâuheve keâe efJeOeeve nw~53 Ûelegmleeueceeve mes efJeceeveeW keâer 
Øeeflecee, ef$eleeueceeve mes YetleeW leLee efkeâVejeW keâer Øeeflecee, efÉleeueceeve mes 
ketâ<ceeC[eW keâer Øeeflecee leLee Skeâleeueceeve mes keâyevOeeW keâer Øeeflecee kesâ keâuheve 
keâe efveoxMe nw~54 peneB lekeâ oMeleeueceeve kesâ mJe¤he keâe ØeMve nw, Ùen 
120 De”Ïue heefjefcele keâne ieÙee nw~55 ÙeneB Gòece oMeleeueceeve 124 
De”Ïue yeleeÙee ieÙee nw~56 ceOÙece oMeleeue 120 De”Ïue leLee DeOece 
oMeleeue 116 De”Ïue keâe ceevee ieÙee nw~57 

 Thej pees Øeeflecee-ØeceeCe keâe efJeJesÛeve efkeâÙee ieÙee nw, Jen 
meeceevÙele: ØeeÙe: OeÇgJeyesj keâe efJe<eÙe nw~ OeÇgJeyesj kesâ Deefleefjòeâ DeeueÙeeW 
ceW kegâÚ DevÙe yesjeW keâer Yeer ÛeÛee& nw~ DeefOekeâlej osJeeueÙeeW ceW OeÇgJeyesj kesâ 
Deefleefjòeâ kegâÚ DevÙeevÙe yesj Yeer mLeeefhele nesles nQ~ Fve yesjeW ceW 
DeejeOeveecetuekeâ efJeefJeOe keâce& mecheeefole nesles nQ~ Ùes yesj cetueyesj keâer 
Dehes#ee ueIeg nesles nQ~ keâewlegkeâ, mveheve, GlmeJe leLee yeefueyesj keâe ceeve 
DeOeesefueefKele nw— 

 ‘‘OeÇgJeyesjmÙeeslmesOeb ef$eOee ke=âlJee SkeâebMecegòececed, efÉYeeieb 
ef$eOee ke=âlJee SkeâebMeb ceOÙececed, leodefÉYeeieb ef$eOee ke=âlJee 
SkeâebMeceOececed, OeÇgJeyesjb oMeebMeb ke=âlJee SkeâebMeb leeueced, leòeeueb 
ÉeoMeYeeieb ke=âlJee SkeâebMece”Ïueb leo”ÏuesvewkeâoMeeÓ”Ïue meceejYÙe 
$Ùe”ÏueDeefOekeâ <e°Ÿe”Ïueevleb efÉ-De”ÏueJe=æŸee 
mehleefJebMeeqlÙe*gueevleeefve keâewlegkeâeoerefve keâejÙesled~’’58 

 GheÙeg&òeâ efJeJesÛeve mes Ùen mhe° neslee nw efkeâ efJeÕe JÙeeheej kesâ 
DeJeÙeJeer hejce heg®<e keâer DeeJeOeejCee keâes efJe«en ™he oskeâj Gme 
efvejekeâej keâes meekeâej efkeâÙee peelee nw, keäÙeeWefkeâ DeJeÙeJeer efvelÙe Jemleg nw~ 
Jen mJele: DeJeÙeJeeW ceW meceeefnle nesles ngS Yeer Dehevee he=Lekedâ DeeqmlelJe 
jKelee nw~ Meem$e-meccele efveefce&le meekeâej efJe«eneÛe&vee mes DeYÙegoÙe leLee 
efve:ßesÙeme keâer Øeeefhle nes peeleer nw~ Fme Øekeâej cetefòe&-ceehe-ØeCeeueer 
$e+ef<eÙeeW Éeje DevegYetle Jew%eeefvekeâ Øeef›eâÙee nw pees hetCe&leÙee efJe%eeve hej 
DeeOeeefjle leLee ueeskeâkeâuÙeeCekeâejer nw~ Jele&ceeve meceÙe ceW Fmekeâer 
Øeemebefiekeâlee uevove neF&keâesš& Éeje efveCeeale Øeefmeæ vešjepe kesâme he"veerÙe 
nw— 

 "Thus the Àgamic text like Marici Samhita, 
Kamikagama, etc, were found relevant in deciding the 
case in favour of India, and I was happy that a 
knowledge of Àgamic sdtudies helped me in proving 
in a foreign court the famous London Nataraja case. 
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 I would like to state that this is an excellent 
example of the relevance of Àgamic studies in modern 
times. There are many intricate questions that require 
answers based on textual material. In my opinion this 
study has been neglected far too long and deserves to 
be given immediate attention." (Relevance of Àgamic 
studies in Modern Times - A case study, Dr. R. 
Nagaswamy, Agama Susama, p. 267-274. 
1. Ïakti and ÏÁkta, Sir Johan Woodroffe, Ganesh & 

Comp. 3rd Edn. 1929, p. 669. 
2.  keâ. DeiemlÙemebefnlee, DeOÙeeÙe 1. 
 Ke.  Yeeie&Jelev$eced, DeOÙeeÙe 3. 
 ie.  efJe<JeJemesvemebefnlee, DeOÙeeÙe 34. 
 Ie.  mecetòee&Ûe&veeefOekeâjCe, DeOÙeeÙe 2. 
 *.  efJeceeveeÛe&vekeâuhe, hešue-2,3.         
 Ûe.  JewKeevemeeiecekeâesMe, Yeeie 1, jeef°^Ùemebmke=âleefJeÅeeheer", 

efle®heefle, 1993 F&. 
  Ú.  ''Temple structure housing an icon of the lord'', 

'A Monograph on Temple-building based on 
PÁñcarÁtra text, H. Daniel Smith, pÁñcarÁtra 
prÁsÁdaprasÁdhanam, 1963, Madrass, 200 pp. 

3.  keâ. JewKeevemeeiecekeâesMe, Yeeie-2,3,4,5, jeef°^Ùemebmke=âleefJeÅeeheer", 
efle®heefle, 2004,05 F&. 

 Ke.  heeÃeje$eeiece, [e@. jeIeJeØemeeo ÛeewOejer, efyenejje°^Yee<ee 
heefj<eod, hešvee, 1987 F&., 108-   160. 
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efMeKee OeejCe keâer Jew%eeefvekeâlee 
 

De®Ce kegâceej lÙeeieer*  SJeb Øees0 G<ee Mecee&** 
 

YeejleerÙe mebmke=âefle ceW mebmkeâejeW keâer heæefle Deewj mJe¤he-efvejer#eCe, 
DevegYeJe leLee efJe%eeve hej DeeOeeefjle nw~ Deefle ØeeÛeervekeâeue ceW mebmkeâejeW 
keâer heæefleÙeeB efJemle=le leLee efJeefMe° Leerb, efpevekeâe efveef§ele GoÙe megotj 
Deleerle kesâ Devlejeue ceW efveefnle nw, efkeâvleg Ùen efveef§ele nw efkeâ meeceeefpekeâ 
DeeJeMÙekeâleeDeeW ceW mebmkeâejeW keâe pevce ngDee Deewj keâeue›eâce mes GvnW 
Oeeefce&keâ DeeJejCe Øeehle nes ieÙee~ ØeeÛeerve meceÙe ceW meeceeefpekeâ mebmLeeSB, 
efJeÕeeme, YeeJevee, keâuee leLee efJe%eeve Deeefo meYeer Skeâ otmejs mes efceefßele 
Les, Fmeer keâejCe mebmkeâejeW ves peerJeve Je efJe%eeve keâes DeheveeÙee- 

  mebmkeâejes efn veece mebmkeâeÙe&mÙe iegCeeOeevesve  
   JeemÙeeod oes<eeheveÙevesve Jee~~1 

 Fmeer peerJeve Je efJe%eeve keâe Åeeslekeâ efMeKee mLeeheve nw pees 
Ûet[ekeâce& kesâ Devleie&le Deelee nw~ ‘Ûet[e ef›eâÙevlesÓefmceved’ Fme efJe«en kesâ 
Devegmeej Ûet[ekeâce& keâe DeefYeØeeÙe nw, efpemeceW yeeuekeâ keâes Ûet[e DeLee&led 
efMeKee oer peeS, Decejkeâes<e kesâ ‘efMeKee Ûet[e efMeKeC[mleg’2 FlÙeeefo 
Mueeskeâevegmeej Ûet[e keâe DeLe& efMeKee mes nwb~ Jewefokeâ meeefnlÙe ceW Yeer 
Fmekesâ Deveskeâ ØeceeCe nwb- 

 efMeJees veeceeefme mJeeefOeeflemles efhelee~3 Ùele #egjsCe ceÛe&Ùelee 
meglespemee~4, le=leerÙesÓMeyos Ûet[ekeâce&~5, Ûet[ekeâÙee& ÙeLeekegâueced~6, 
Ûet[ekeâce& kegâueesefÛeleced~7 

 Fme Øekeâej MeeŒeeW kesâ GæjCeeW mes ØeceeefCele neslee nw efkeâ efMeKee 
mLeeheve meceepe keâe efkeâlevee cenòJehetCe& De” Lee, efkeâvleg peieled keâer 
heefjJele&veMeeruelee mes ØeYeeefJele neskeâj YeejleerÙe mebmke=âefle kesâ ceeveoC[ebs ceW 
Yeer heefjJele&ve nes ieÙee Deewj Ùen efMeKeemLeeheve Oece& efJeMes<e, ®efÌ{Jeeefolee 
Je Dee[cyej kesâ ™he ceW heefjCele nes ieÙee~ efMeKee Meyo √efMeKed 
ielÙeLe&keâ Oeeleg mes yevelee nw efpemekeâe DeLe& nw, efMeKee DeLee&led yeÇÿejvOeÇmLe 
yeeueeW kesâ Éeje peerJeveMeefòeâ keâe Deevee Deewj peevee nw~ 

 ‘‘lelme=°Jee leosJeevegØeeefJeMeled’’8 Fme cev$e ceW yeleeÙee ieÙee nw 
efkeâ ceveg<Ùe Mejerj ceW yeÇÿejvOeÇ kesâ efMeKee Yeeie Éeje hejceelcee keâe ØeJesMe 
neslee nw efpeme hejceelcee keâes peerJeelcee keânles nwb~ Fmekeâer ØeceeefCekeâlee ceW 
efJe%eeve keâe Ùener efveÙece nw efkeâ ceveg<Ùe Ùee ØeeefCecee$e peye ieYe& efmLeefle ceW 
jnlee nw leye ØeLece efMej keâer jÛevee nesleer nw, yeeo ceW DevÙe De”eW keâer~ 
efMeKee OeejCe keâe jnmÙeceÙe keâejCe efJe%eeve ner Lee~ efpemeceW ØeceeefCele 
efkeâÙee ieÙee nw efkeâ pees ceefmle<keâ keâer cee@me hesefMeÙeeB nwb Jes ØeeÙeŠ keâesceue 
nesleer nwb GveceW efpeleveer MeerIeÇlee mes ieceea Deewj meoea ØeJesMe keâjleer nw, 
Gleveer efkeâmeer mLeeve ceW veneR keâj mekeâleer~ efMeKee OeejCe JeerÙe& j#ee kesâ 
efueS DelÙevle GheÙeesieer nw-  

 

lesve les DeeÙeg<es Jeheeefce megMueeskeâeÙe mJemleÙes~9 

 efMeKee mLeeheve keâer efJecegKelee kesâ keâejCe ner Jele&ceeve vej meceepe 
efJeueeefmelee keâer Deesj De«emej nes jne nw~ efMeKee keâer ieefle TOJe& ngDee 
keâjleer nw pewmes oerhekeâ keâer efMeKee~ efpeme Øekeâej oerhekeâ Deheveer efMeKee 
Éeje OegSB kesâ ™he ceW heehe¤heer oes<e keâes efveie&le keâjlee nw Ssmes ner efMeKee 
Yeer yeÇÿejvOeÇ mes heehe¤heer OegSB keâes efvekeâeuekeâj Devle ceW Deheves ÙeLes° 
keâes henBgÛeeleer nw~10 Fmeer efMeKee kesâ Éeje- 

 efÛeõtefheefCe! ceneceeÙes efoJÙelespeŠ meceefvJeles! 

 efle‰! osefJe! efMeKeeceOÙes lespees Je=efæb kegâ®<Je ces~~11 

 efMeKee yeenj keâer meoea Ùee ieceea keâes ceefmle<keâ ceW ØeefJe° veneR 
nesves osleer nw, keäÙeeWefkeâ kesâMeeW ceW Tve kesâ meYeer iegCe efJeÅeceeve nwb pewmes 
Tve hej heeveer keâce "njlee nw Jewmes ner yeeueeW ceW Yeer heeveer keâce "njlee 
nw~ efJe%eeve ceW ØeceeCe efoÙee nw efkeâ heMeg-heef#eÙeeW keâer ieceea keâes hebKe Tveer 
levleg keâer YeeBefle Meejerefjkeâ ieceea keâes yeenj veneR efvekeâueves osles Jewmes ner 
efMeKee hej efmLele yeeueeW keâe JÙeeheej nw, leelheÙe& Ùen nw efkeâ peerJeve ›eâce 
kesâ ØeÛeefuele mJe¤he keâes heefjJeefle&le keâjves keâe Jew%eeefvekeâ Je ceveesJew%eeefvekeâ 
ceeOÙece Ûet[ekeâce& Je efMeKee mLeeheve nw~ Jew%eeefvekeâ Fme keâejCe mes efkeâ 
efJeOeeve keâjles meceÙe ceb$eeW keâe GÛÛeejCe Ùe%e, keâce&keâeC[ efMej mebmLeeve 
kesâ levlegDeeW keâes Decegkeâ efoMee Je ceefmle<keâ kesâ ienve Devlejeue ceW Yeer 
nueÛeue ceÛeeleer nw Fme keâejCe YeeJeelcekeâ heefjJele&ve mejue nes peelee nw~ 

 Ùe%eeefo ceW efMeKee mLeeheve keâe ØecegKe Jew%eeefvekeâ ¤he nw efkeâ 
Ùe%eeefo Éeje DeceesIe lespe Øeehle neslee nw, efpememes Mejerjiele G<Celee 
Øeyeue nes peeleer nw, efpemes yeenj peevee ner ÛeeefnS~ Fme G<Celee keâes 
efve<›eâceCe ceeie& osves kesâ efueS efMeKee DeeJeMÙekeâ nw~ The 
Harmonialman hegmlekeâ ceW Decesefjkeâve [e@keäšj Andrew Jection 
Devis  yeleeles nwb efkeâ efmej, oeÌ{er, cet@Ú kesâ yeeueeW keâes F&Õej ves JeerÙe& 
j#ee kesâ efueS yeveeÙee nw~ Gvekesâ Devegmeej efpemekesâ efmej hej yeeue Deewj 
oeÌ{er cet@Ú kesâ yeeue yeÌ[s nesles nwb Gvekeâer Meejerefjkeâ JeerÙe& Je=efæ Flej 
ceveg<ÙeeW mes DeÛÚer heeÙeer peeleer nw, Fmekeâe j#eCe ke=âef$ece GheeÙeeW mes vener 
nes mekeâlee~12 ceefmle<keâ efJeÅee kesâ DeeÛeeÙeeX keâe keâLeve nw efkeâ efMeKee 
mLeeve ceefmle<keâ keâer veeefYe nw~ Fmes ùoÙe Yeer keân mekeâles nw~ Fme kesâvõ 
mes Gve met#ce levlegDeeW keâe mebÛeeueve neslee nw efpevekeâe Øemeej mecemle 
ceefmle<keâ ceW nes jne nw~ Fme kesâvõ mLeeve mes mecyeefvOele Ûeej efoMeeDeeW 
ceW hee@Ûe MeefòeâÙeeB jnleer nwb- 1. efJeJeskeâ Meefòeâ, 2. ÂÌ{lee Meefòeâ 3. 
otjoefMe&lee Meefòeâ, 4. Øesce Meefòeâ, 5. mebÙece Meefòeâ, Fve heebÛeeW keâer peÌ[  

 

 
µMeesOeÛÚe$e, mebmke=âle efJeYeeie, keâeMeer efnvot efJeÕeefJeÅeeueÙe, JeejeCemeer 
µµ

ØeesHesâmej, mebmke=âle efJeYeeie, keâeMeer efnvot efJeÕeefJeÅeeueÙe, JeejeCemeer 
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efMeKeecetue ceW nw~ efMeKee ceefmle<keâ keâe ùoÙe nesves Je Meefòeâ kesâvõ kesâ 
keâejCe Fmekeâe cenlJe Mejerj kesâ meye mLeeveeW mes DeefOekeâ nw~’’13 

   DevlejsCe leeuegkesâ Ùe S<eŠ mleve FJe DeJeuecyeles me FvõÙeesefveŠ~ 
   De$e Demeew kesâMeevlees efJeJele&les, JÙehees¢eMeer<e&keâheeues~14 

 Fme Øekeâej Fme cece& mLeeve keâer meye Øekeâej mes j#ee keâjveer 
ÛeeefnS, Fme mLeeve keâes megjef#ele jKeves keâer meJeexòece Ùegefòeâ 
‘kesâMeeÛÚeefole’ jKevee nw~ Fme Øekeâej efMeKee mLeeve hej yeeue jKeves 
mes yeenjer meoea-ieceea keâe DeveeJeMÙekeâ ØeYeeJe ceefmle<keâ hej veneR neslee 
nw~ 

 ØelÙeskeâ Jemleg keâe Skeâ kesâvõ neslee nw pees Gmekeâe cece& mLeeve 
keânueelee nw~ Fme kesâvõ keâer yeveeJeš Ûe›eâekeâej nesleer nw~ Heâue efpeme 
mLeeve hej [b"ue mes pegÌ[e neslee nw, Jen Gmekeâe kesâvõ nw~ peÌ[ Je 
ÛewlevÙe meYeer keâe Skeâ kesâvõ neslee nw Deewj Gmeer kesâ Thej meòee efveYe&j 
jnleer nw~ ceefmle<keâ keâe kesâvõ efMeKee mLeue nw~ meJe&JÙeeheer Deelcee keâe 
ceveg<Ùe Mejerj ceW pees ØeOeeve mLeeve nw, Jen efMeKeecetue ner nw~ Fme mLeeve 
hej efMeKee ¤heer ceefvoj DeefveJeeÙe& nw~ 

 Ješ Je=#e keâer pešeSB Gmes Øeefleefove heefjheg° yeveeleer nQ~ heefòeÙeeb@ 
Gmekesâ efveefceòe ØeeCeJeeÙeg KeeRÛeleer nwb, Fmeer Øekeâej ceveg<Ùe Mejerj hej pees 
yeeue nbw Jes efÚõ Ùegòeâ nwb Deewj DeekeâeMe mes ØeeCeJeeÙeg Øeehle keâjles nwb~ 
heMeg-he#eer Yeer Deheves yeeueeW keâes Keguee jKeles nwb efpememes Gvekeâer jesie 
ØeeflejesOekeâ #ecelee DeefOekeâ nesleer nw~ Fme keâejCe mes Mejerj kesâ DevÙe 
mLeeveeW keâer Dehes#ee efMej kesâ yeeue, GveceW Yeer efMeKee mLeeve keâe meJeexheefj 
cenòJe ceevee ieÙee nw~15 

 ÙeesieMeeŒe kesâ efmeæevle kesâ Devegmeej efMej hej yeÇÿejvOeÇ nw Deewj 
yeÇÿejvOeÇ kesâ yejeyej menœeoue keâceue ceW Deelcee keâe kesâvõ mLeeve nw~ 
ÙeneB GÛÛe meeeflJekeâ, DeeOÙeeeflcekeâ MeefòeâÙeeB efveJeeme keâjleer nwb~ Gvekeâer 
j#ee keâjves kesâ efueS ieew-Kegj kesâ yejeyej efMeKee jKeveer ÛeeefnS~16 

 ceefmle<keâ hej ngS Jew%eeefvekeâ MeesOeeW ves efMeKee mLeeve keâes Jener 
cenòee Øeoeve keâer nw, efpemess efnvogDeeW ves ßeæeJeMe Øeoeve efkeâÙee nw~ 
megØeefmeæ Jew%eeefvekeâ vesumeve ves Deheveer efJeÕe efJeßegle hegmlekeâ ‘¢etceve 
ceMeerve’ ceW lebef$ekeâe peeue (jsÙeskeäÙeguej øeâecexMeve) hej efJemleej mes ØekeâeMe 
[eueles ngS yeleeÙee nw efkeâ Mejerj ceW meleke&âlee kesâ meejs keâeÙe&›eâceeW keâe 
efveÙeceve efMeKee-mLeeve mes neslee nw~ pewmes ner Ùen mLeeve Deheves Deeme-
heeme kesâ JeeleeJejCe, peue-JeeÙeg Deeefo ceW leefvekeâ Yeer heefjJele&ve DevegYeJe 
keâjlee nw, Jewmes ner Ùen Gmes mecePekeâj Deewj heefjJele&ve kesâ Devegmeej Mejerj 
ceW meceeÙeesefpele keâjlee nw~ 

 Mejerj-jÛevee kesâ mecyevOe ceW efJe%eeve JesòeeDeeW ves efve<keâ<e& efvekeâeuee 
nw efkeâ ef›eâÙee keâe mecyevOe levleg peeue mes ner nw~ nceejs ceefmle<keâ kesâ 
heeefÕe&keâ Yeeie ceW le=leerÙe mLeeve MetvÙe mLeeve keâer melen cesnguee Deeyuee@ 
iesje (meg<egcvee) mes ueskeâj neFheesLewueceme lekeâ Skeâ jÛevee heeF& peeleer nw, 
efpemekeâe veece ‘jsšerkegâuej HeâecexMeve’ nw~ jsšerkegâuej keâe DeLe& nw- peeue~ 

Ùen peeue meYeer jerÌ{Oeejer peeveJejeW ceW heeÙee peelee nw~ Fme peeue keâe 
efvecee&Ce yengle meer veeÌ[er levlegDeeW kesâ meceeveevlej ™he mes Skeâ ner kesâvõ 
keâer Deesj peeves mes neslee nw~ Ùen oes YeeieeW ceW efJeYeòeâ nw~ peye meYeer 
veeÌ[er levleg Deueie-Deueie FefvõÙeeW pewmes DeeBKe, veekeâ, keâeve mheMexefvõÙeeW 
mebkegâÛeve Je ØemeejCe Jeeueer ceebme-hesefMeÙeeW mes efvekeâue keâj Deeies yeÌ{les nwb, 
lees Jes meye ceOÙe ceefmle<keâ ceW veeÌ[er iegÛÚkeâ keâer lejn Skeâ mLeeve hej 
efceue peeles nwb, Fmes ‘mesvš^HeäÙegieue HeâecexMeve’ keânles nbw~ hegveŠ Gmeer Yeeie 
mes veeÌ[er peeue Thej keâer Deesj mesvš^heeršue ™he ceW Thej keâer Deesj 
‘mesjsyeuekeâejšskeäme’ pees Mejerj keâer mechetCe& mebJesovee keâe «enCe, efveÙeceve 
Deewj efveÙeb$eCe keâjves Jeeuee Dee§eÙe&pevekeâ Yeeie ceefmle<keâ Thej keâer Deesj 
Ûeuelee nw Deewj GmeceW meJe&$e Hewâue peelee nw~ oesveeW veeÌ[er peeue efpeme 
efyevog lekeâ hengBÛeles nQ, Gmemes 90 ef[«eer keâe keâesCe yeveeles ngS Skeâ 
jsKee Thej KeeRÛeer peeÙes lees Ùener Yeeie Ûeesšer keâe nesiee~ 

 Fmemes mhe° nw efkeâ yee¢e heefjJele&veeW keâe meb«eenkeâ Deewj 
JÙeJemLeehekeâ ner veneR Deveskeâ efJeue#eCe DevegYetefleÙeeW keâe ceeie& Yeer Ùen 
efMeKee mLeeve nw, Fmes ner met#ce lejbies ØeYeeefJele keâjleer nwb~ FmeerefueS 
Ùeefo Ùen keâne peeÙes efkeâ meceeefOe DeJemLee kesâ DeleerefvõÙe %eeve, OÙeeve 
Éeje DeekeâeMe efmLele met#ce MeefòeâÙeeW keâe Deekeâ<e&Ce keâe Ùen cetue efyevog 
nw lees Gmemes efkeâmeer keâes Dee§eÙe& veneR nesvee ÛeeefnS~ 

 oercekeâ Yeer efove Yej keâeÙe& keâjleerr nw Deewj Je<ee& keâeue mes henues 
JÙeeheej yevo keâj osleer nw SJeb Deheves efyeue ceW Ûeueer peeleer nw Ùen 
peevekeâejer Gmes leefv$ekeâe peeue mes ner efceueleer nw~ 

 FbiuewC[ mes Úheves Jeeueer efJe%eeve-heef$ekeâe ‘vesÛej’ kesâ Skeâ De¿ 
ceW oes Decesefjkeâer efJeÉeveeW Éeje ØekeâeefMele uesKe ceW Skeâ ØeÙeesie keâe ØeceeCe 
oskeâj Ùen efmeæ efkeâÙee ieÙee efkeâ Ùeefo ceefmle<keâ kesâ Fme kesâvõ keâes 
(efMeKee-mLeeve) DelÙeefOekeâ mebJesoveMeerue yevee efoÙee peeÙes~ pees meYeer 
%eevesefvõÙeeW keâer mebJesoveeDeeW keâes «enCe keâjlee nw Deewj Gvekesâ Deveg™he 
Øeefleef›eâÙee JÙeòeâ keâjlee nw, lees pees keâeÙe& Deeb@Ke, veekeâ, lJeÛee Deeefo 
keâjleer nwb Jen Deheves Deehe ceW efkeâÙee pee mekeâlee nw efkeâ  

‘‘cemlekeâeYÙeesvlejesheefj°eled efMejemecyeefvOemeefVeheelees 
jesceeJeleexÓefOeheeflemle$eeefhe meÅees cejCeced~’’17 

 megßegle keâs Devegmeej ‘ceefmle<keâ’ keâs Yeerlej Thej keâer Deesj efMeje 
leLee meefvOe keâe meefvveheele nw, Jener jesceeJele& ceW DeefOeheefle nw~ Fme DeÁ 
keâes efkeâmeer Yeer Øekeâej keâe DeeIeele ueieves hej lelkeâeue ce=lÙeg nes peeleer nw~ 
DeleŠ Fme cenlJehettCe& DeÁ keâer megj#ee DeeJeMÙekeâ ceeveer peeleer Leer leLee 
Gmeer DeÁ hej efMeKee jKeves mes Fme ØeÙeespeve keâer hetefle& nes peeleer Leer~ 

 SefMeÙeeF& osMeeW cebs Deepe Yeer efMeKee mLeehevee ØeLee ØeÛeefuele nw 
ÙeneB kesâ ueesie Deepe Yeer kesâMeeW keâe iegÛÚ efmej hej jKeles nQ~18 jepee 
jCepeerle efmebn Deewj pevejue Jesvšgje keâer GheefmLeefle ceW mevle nefjoeme ves 
Skeâ ceen keâer meceeefOe ueieeÙeer Leer~ peye Jes yeenj efvekeâues Les leye 
[ekeäšjeW ves Gvekeâer peeb@Ûe keâjles meceÙe heeÙee efkeâ Gvekeâer Ûeesšer Jeeues 
mLeeve keâe leeheceeve Flevee DeefOekeâ Lee efkeâ Gmes mheMe& Yeer vener efkeâÙee 
pee mekeâlee Lee~19 
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 Fmemes efÛeefkeâlmekeâ Jeie& ves ØeceeefCele efkeâÙee efkeâ meceeefOe keâer 
efmLeefle ceW meebme uesves keâer ef›eâÙee Deewj Glmepe&ve ef›eâÙee (Mejerj keâe ØelÙeskeâ 
mesue yeouelee jnlee nw, Gmes Glmepe&ve ef›eâÙee keânles nwb) jeskeâ keâj GvnW 
ÙeLeeJele efmLeefle ceW jKeves keâe keâece lekeâ Fme efMeKee Éeje efkeâÙee pee 
mekeâlee nw~ Fme DeJemLee ceW Mejerj keâe meeje hees<eCe met#ce DeekeâeMe mes 
neslee nw, meeLe ner DeelceÛeslevee keâe yee¢e peieled mes cegòeâ mecyevOe lekeâ 
pegÌ[ peelee nw~ Ùen Fme yeele kesâ ØeceeCe nw efkeâ Devevle MeefòeâÙeeW mes 
mecheke&â Deewj ogjevetYetefleÙeeW keâe kesâvõ Yeer efMeKee mLeeve nw~ Fme mLeeve 
keâes YeejleerÙe Gheemevee heæefle ceW mebJesoveMeerue yeveeves kesâ efueS Fmekeâe 
DeefveJeeÙe& efJeOeeve efkeâÙee ieÙee nw~  

 Decesefjkeâer Jew%eeefvekeâeW ves Skeâ efyeuueer kesâ ‘jsefškeäÙetuej HeâecexMeve’ 
veecekeâ lebef$ekeâe peeue Jeeues efyevog hej mšsveuesme mšerue kesâ cenerve leej 
peesÌ[ efoÙes, Deewj Gmekeâer Úeleer hej ieeriej keâeGvšj (Skeâ efJeefkeâjCe 
ceehekeâ Ùeb$e) yeeBOe efoÙee~ Fmekesâ yeeo keâcejs ceW Skeâ keâesves ceW Skeâ Úesše 
mee efJeefkeâjCe œeesle ueiee efoÙee~ peye lekeâ efyeuueer otj jner leye lekeâ Jen 
meeceevÙe jner pewmes ner œeesle mes heebÛe Hegâš hej DeeÙeer, lees leer›e Peškeâe 
Gmes ueiee Deewj Jen heerÚs [j keâj jn ieÙeer~ 

 Fmekesâ efve<keâ<e& mes Jew%eeefvekeâeW ves keâne efkeâ ceefmle<keâ keâer DeeBKe 
met#ce efJeefkeâjCe lekeâ osKe mekeâves cebs meceLe& nw~ ÙeesieMeeŒeeW ceW Gmes ner 
menœeemeej keâceue hej yew"s ngS YeieJeeved efMeKee-Meefòeâ ceevee ieÙee, Jener 
osKelee, megvelee, Ûeuelee-efHeâjlee Deewj meYeer keâeÙeeX keâe keâcee&OÙe#e nes 
FmeefueS kesâvõ keâes efpelevee DeefOekeâ mebJesoveMeerue yevee mekeâles nwb, mebmeej 
kesâ jnmÙeeW Deelcee kesâ jnmÙeeW, Yetle Deewj YeefJe<Ùe ceW nesves Jeeueer 
IešveeDeeW keâer melÙe meb%eevelee keâes Glevee ner DeefOekeâ mhe° Deewj hetCe&leŠ 
melÙe osKe-megve SJeb DevegYeJe keâj mekeâles nwb~ Megæ ngS Fme mebmLeeve keâer 
meneÙelee mes Ùeesieer Skeâ-Skeâ efove keâer YeefJe<ÙeJeeCeer keâj mekeâves ceW meceLe& 
nesles nw~20 

 yeÇÿeeC[ kesâ efueS SefjÙeue Ùee š^evmeceeršj efMeKee nw FmeefueS 
Fmes DeeOÙeeeflcekeâlee keâe cetue efyevot ceevekeâj Flevee cenòJe efoÙee nw~ 
efpemes nce efMeKee mLeeve keânles nwb, Deewj Jew%eeefvekeâ Fmes ‘jsšerkegâuej 
HeâecexMeve’~ øeâebmeermeer Jew%eeefvekeâ Øees0 [suiee[es ves efve<keâ<e& efoÙee efkeâ 
mecemle megKe-ogŠKeeW keâe kesâvõ Yeeie ceefmle<keâ kesâ Fmeer Yeeie mes 
mecyeefvOele nw~ nejceesve efJe%eeve ves Ùen efmeæ keâj efoÙee nw, efkeâ ceveg<Ùe 
keâer ØemeVelee ner veneR Meejerefjkeâ mJeemLÙe lekeâ YeeJeveeDeeW Deewj efJeÛeejeW 
kesâ DeÛÚs yegjs nesves hej efveYe&j nw~ efveke=â° efJeÛeej, kegâeflmele YeeJeveeDeeW 
mes Mejerj ceW otef<ele jmeeÙeveeW keâe œeeJe neslee nw, peyeefkeâ heefJe$e Deewj 
DeÛÚer YeeJeveeDeeW mes DeÛÚs nejceesve Mejerj keâes mJemLe Deewj meblegefuele 
jKeles SJeb peerJeve keâes mece=æ yeveeles nw~21 Fme Øekeâej meyekeâe kesâvõ Yeer 
leefv$ekeâe peeue nw~ Fmekeâer efJeMes<elee Ùen nw, efkeâ ›eâceyeæ Skeâ ner 
efJe<eÙe kesâ mewkeâÌ[eW efJeÛeej Skeâef$ele keâj mekeâles nwb~ ØeÙeesie ceWs osKee ieÙee 
nw efkeâ Ùeefo jòeâ ceW keâeye&ve[eF& DeekeämeeF[ Ùee Sef[^veueerve keâer cee$ee 
yeÌ{e oer peeÙes lees Fme peeue keâer ef›eâÙeeDeeW hej ØeYeeJe heÌ[lee nw Deewj 
Fmemes Gmekeâer ieefle leer›e nes peeleer nw~ efpememes efÛeòe keâer Ûe_Ûeuelee Je 

DeefmLejlee yeÌ{ peeleer nw, leLee meceØeJeen leer›e ieefle mes nesves ueielee nw~ 

 vesumeve ves Fme peeue keâer ieefleefJeefOeÙeeW keâes Gòespevee keâer ieefle keâe 
meceevegheeleer ceevee nw DeLee&led Ùen Yeeie efpelevee DeefOekeâ met#ce 
mebJesoveMeerue nesiee yee¢e peieled keâer met#ce mebJesoveeDeeW mes Yeer nce Gleves 
ner ØeYeeefJele neWies~22 

 efMeKee JÙeefòeâ keâes yeÇÿe mes, JÙeef°-meceef° Deewj Deheveer met#ce 
#eceleeDeeW keâes Devevle #eceleeDeeW mes peesÌ[keâj ueeYeeefvJele nesves keâe 
ceeOÙece nw~ Gmekeâer efpeleveer ceefncee keânerr peeÙes keâce nw~ Deepe ueesie Fme 
cenòJe keâes Yetueles pee jns nwb~ peyeefkeâ efMeKee mLeeheve Jew%eeefvekeâ ueeYe 
keâe ner heÙee&Ùe nw~ 

 ceefmle<keâ keâe Jen kesâvõ efyevog peneB ces®oC[ SJeb ceefmle<keâ kesâ 
mveeÙeg levleg hejmhej mecyeæ nesles nwb~ Gme mLeeve keâes nceejer ceeveefmekeâ 
MeefòeâÙeeW keâe Gûce mLeeve ceevee peelee nw~ Jen he=LJeer kesâ Gòejer OegÇJe keâer 
lejn mevlegueve mebmLee SJeb Meefòeâ kesâvõ Yeer nQ~ Fme mLeeve keâer megj#ee 
GÛÛemlejerÙe YeeJeveeDeeW keâer megj#ee kesâ efueS met#ceoMeea $e+ef<eDeeW ves 
DelÙevle DeeJeMÙekeâ ceeveer nw~ 

 Gme mebmLeeve keâer $e+legDeeW kesâ ØeYeeJe Ùee ceecetueer Ûeesš Deeefo mes 
j#ee nesleer jns FmeefueS Fme mLeeve hej keâesceue ieöer keâer {eue mJe¤he 
Ûeesšer jKe oer peeleer nw~ Fmekesâ HeâuemJe™he nceeje ßeæe kesâvõ yevee 
jnlee nw Deewj nceejer DeeoMe&Jeeefolee efMeefLeue veneR nesleer nw~ Ùen leòJe 
Fme DeeOegefvekeâ meYÙe meceepe ceW Yeer ÛeesšerOeejer meejs mebmeej kesâ 
efveJeeefmeÙeeW keâer Dehes#ee Deye Yeer keâner DeefOekeâ nw~ ces®oC[ keâe Meer<e& 
efyevog efpemes Ùeesieer heg®<e menœe keâceue ceeveles nw,DeeOÙeelce MeeŒe keâer 
Âef° mes DelÙevle ØeYeeJeMeeueer mebmLeeve nw- Gme mebmLeeve hej Deeves Jeeues 
yeeueeW keâes keâešves mes JeneB efJeke=âefle SJeb DeveeJeMÙekeâ nueÛeue hewoe nesleer 
nw~ keâšs ngS yeeueeW keâer peÌ[ hegveŠ meef›eâÙe nesleer nw, Gvekeâer Ùen met#ce 
nueÛeue keâecegkeâlee, keâeceJeemevee, ›eâesOe Deeefo ogJe=&efòeÙeeW keâes Øeeslmeenve 
osleer nw Ùen nueÛeue nceejer Deevleefjkeâ ßes‰lee ceW yeeOee henBgÛeeleer nw~ 
efMeKee mLeeve kesâ yeeue keâšJeeves mes ceefmle<keâ keâer peÌ[eW ceW nueÛeue Deewj 
ceefmle<keâ mes mecyeefvOele Jeemevee levlegDeeW mes ØeJesMe keâj peeleer nw, 
HeâuemJe™he keâeceJeemevee YeÌ[keâ peeleer nw~ Fme Deefve° mes heefjefÛele nesves 
kesâ keâejCe $e+ef<epeve he_ÛekesâMe jKeles Les efMej hej peše, oeÌ{er, cetb@Ú, 
yeieue ceW yeeue leLee ieghle mLeeveeW kesâ yeeue Deewj efpememes FefvõÙeeW hej 
efveÙeb$eCe heeves ceW Yeer yeÌ[er meneÙelee efceueleer Leer~ ceefmle<keâ ceW Yeer Ssmeer 
Gòespevee keâe GoÙe yeeue keâešves mes neslee nw~ DeleŠ efmej hej yeeue jKeves 
Deewj efMeKee jKeves mes keâeceJeemevee mebÙeefcele jnleer nw~ 

 efMeKee nceejer %eeve Meefòeâ keâes ÛewlevÙe jKeles ngS Gmes meJe&oe 
DeefYeJe=efæ keâer Deesj De«emej keâjleerr nw~ Ùen efJe%eeveevegketâue yeele nw, efkeâ 
keâeueer Jemleg metÙe& keâer efkeâjCeeW ceW mes DeefOekeâ leehe leLee Meefòeâ keâe 
Deekeâ<e&Ce efkeâÙee keâjleer nw~ Õesle Je ke=â<Ce JeCe& kesâ JeŒe Je hee$e Fmekesâ 
GoenjCe nw~ keâeueer Jemleg ceW metÙe& efkeâjCeeW keâes efJeMes<e ™he mes Deheves ceW 
Deelcemeeled keâjves keâer Meefòeâ nesleer nw~ efMeKee keâe keâeuee jbie metÙe& mes 
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cesOee ØekeâeefMeveer Meefòeâ keâe efJeMes<e Deekeâ<e&Ce keâjkesâ TOJee&efYecegKeer yegefæ 
keâes Deewj Yeer GVele keâjves ceW meneÙekeâ neslee nw~23 

 Meejerefjkeâ efJe%eeve kesâ Devegmeej efpeme mLeeve hej efMeKee jKeer 
peeleer nw Gmes efheveue pJeQ[ keâne peelee nw Fmekesâ veerÛes Skeâ efJeMes<e 
Øekeâej keâer iebÇLeer nesleer nw pees efheÛegFš^er keânueeleer nw~ Fmeer «evLeer ceW 
efJeMes<e Øekeâej keâe jme yevelee nw pees mveeÙegDeeW Éeje mechetCe& Mejerj ceW 
JÙeehle neskeâj Mejerj keâes efJekeâefmele Deewj yeueMeeueer yeveelee nw~ efMeKee 
Éeje Fve «eefvLeÙeeW keâes Dehevee keâeÙe& keâjves cesW yeÌ[er meneÙelee Øeehle nesleer 
nw SJeb Jes efÛejkeâeue lekeâ Dehevee keâeÙe& keâjleer jnleer nw~ efJeiele Je<eeX ceW 
Fme mecyevOe ceW hee§eelÙe Jew%eeefvekeâeW ves pees Keespe keâer nw Deewj Jes efpeme 
heefjCeece lekeâ henb@gÛes nQ Fmekeâe kegâÚ DeeYeeme Gvekesâ uesKeeW keâs Devetefole  
GæjCeeW mes mecÙekeâ Øekeâej mes heefjueef#ele neslee nw~ 

 mej Ûeeume& uÙetkeäme kesâ Devegmeej- ‘‘efMeKee keâe Mejerj kesâ Gme  
DeeJeMÙekeâ De” mes yengle mecyevOe nw, efpememes %eeve Je=efæ Deewj mechetCe& 
De”eW keâe mebÛeeueve neslee nw peye mes ceQves Fme efJe%eeve keâer Keespe keâer nw, 
leYeer mes ceQ mJeÙeb Ûeesšer jKelee nBt~’’24 

 [e@0 neÙJeceve kesâ Devegmeej- ‘‘ceQves keâF& Je<eeX Yeejle ceW 
ØeJeeme keâj YeejleerÙe mebmke=âefle keâe DeOÙeÙeve efkeâÙee nw~ Ùeneb@ kesâ efveJeemeer 
ØeeÛeerve keâeue mes efMej hej Ûeesšer jKeles nw, efpemekeâe JeCe&ve JesoeW ceW Yeer 
heeÙee peelee nw~ oef#eCe ceW lees DeeOes efmej hej ‘ieesKegj’ kesâ meceeve Ûeesšer 
jKeles nQ~ Gvekeâer yegefæ keâer efJeue#eCelee osKekeâj ceQ ØeYeeefJele nBt~ efMej 
hej Ûeesšer Ùee yeeue jKevee DelÙevle ueeYeoeÙekeâ nw~ cesje lees efnvotOece& ceW 
DeieeOe efJeÕeeme nw~ ceQ mJeÙeb Yeer Ûeesšer jKeves keâe Deeefo nes ieÙee 
nBt~’’25 

 megØeefmeæ [e@0 DeeF&0F&0 keäueeke&â, Sce0S0[er0 ves 
efueKee nw- ‘peye ceQ Ûeerve YeüceCe keâjves ieÙee lees Jeneb ceQves osKee efkeâ 
Ûeerveer ueesie Yeer YeejleerÙeeW kesâ meceeve Deæ& efMej mes pÙeeoe hej yeeue 
jKeles nwb~ ceQves peye mes Fme efJe%eeve keâer Keespe keâer nw Gmeer #eCe mes ceQ 
efJeÕemle nes ieÙee efkeâ efnvogDeeW keâe nj efveÙece efJe%eeve mes heefjhetCe& nw~ 
Ûeesšer jKevee efnvogDeeW keâe Oece& veneR meg<egcvee kesâ kesâvõeW keâer j#ee kesâ 
efueS $e+ef<e-cegefveÙeeW keâer efJeue#eCe Keespe keâe Ûecelkeâej nw~’ 

 Fmeer Øekeâej efce0 Deue& Leeceve ves Deueece& heef$ekeâe, 1921 kesâ 
Jeeef<e&keâebkeâ ceW he=‰ meÈÙee 1994 hej efueKee nw- 

 ‘‘meg<egcvee keâer j#ee efnvot ueesie efMeKee jKekeâj keâjles nwb peyeefkeâ 
DevÙe osMeeW ceW ueesie efMej hej uecyes yeeue jKekeâj Ùee nwš ueieekeâj 
Fmekeâer j#ee keâe ØeÙelve keâjles nwb~ Fve meye ceW Ûeesšer jKevee meJee&efOekeâ 
cenlJehetCe& nw~26 Ješ Je=#e keâer pešeÙeW Deewj Je=#eeW keâer heefòeÙeeB Deheves 
met#ce efÚõeWs mes nJee Deewj ØekeâeMe keâCe KeeRÛeleer nw efpevemes GveceW ØekeâeMe 
mebMues<eCe keâer ef›eâÙee nesleer nw Deewj Jes Dehevee efJekeâeme keâjleer nw Fmeer 
Øekeâej efMeKee kesâ yeeue osKeves cebs DelÙevle met#ce Je efÚõÙegòeâ nesles nw 
Deewj pees efkeâ mechetCe& Mejerj kesâ hees<ekeâ nwb~ 

 hee§eelÙe efJe%eeve JesòeeDeeW Je DeeOÙeeeflcekeâ efmeæevleeW hej Âef°heele 
keâjves mes %eele neslee nw efkeâ efMeKee mLeeheve keâe keâesF& meeOeejCe ØeÙeespeve 
veneR Lee~ nceejs Fme efMeKee efJe%eeve keâe ner ØelÙe#e Heâue nw efkeâ YeejleerÙe 
$e+ef<eÙeeW keâe Glke=â° efÛevleve Gvekesâ GVele ceefmle<keâ nesves keâe mee#eer nw~ 
GvneWves Fme efMeKee efmeæevle keâes Tb@Ûes-TBÛes ceefvoj efMeKejeW hej Yeer 
ØeÙeesie efkeâÙee leLee DeekeâeMe mes efiejves Jeeueer efJeÅegled kesâ JesOe keâes jeskeâves 
kesâ ØeÙeespeve JeMe ceefvojeW kesâ efMeKejeW hej keâueMe, Ûe›eâ, ef$eMetue 
Deeke=âefleÙeeB yeveekeâj Jeleg&ue JesOe efmeæevle keâes efmeæ efkeâÙee~ Fefleneme 
Fmekeâe ØeceeCe nw efkeâ nceeje keâesF& Yeer ØeeÛeerve ceefvoj efyepeueer heele mes 
Yetefcemeeled veneR ngDee nw~ hee§eelÙe efJe%eeve JesòeeDeeW ves Yeer TBÛeer ceerveejeW 
keâer j#ee kesâ efueS nceeje efMeKee efmeæevle DeheveeÙee~ 

 efMeKee OeejCe ØeLee keâe Deepe ùeme nes jne nw Deewj efnvot peeefle 
kesâ Deefleefjòeâ DevÙe peeefle kesâ heg®<e Fme efMeKee efJe%eeve mes efJecegKe nes 
ieÙes nQ~ Jewefokeâkeâeue mes Jele&ceeve lekeâ Ssmee ØeceeCe veneR efceuelee nw, 
efpemeceW efkeâmeer kesâ efueS efMeKee keâe efve<esOe efkeâÙee ieÙee nes uesefkeâve 
keâeueeblej ceW heefjJele&ve kesâ ØeJeen ceW Ùen mebmkeâej Oece& Je peeefle efJeMes<e 
keâe efÛeÖ nes ieÙee nw~ YeejleerÙe ceveeref<eÙeeW keâe Ssmee ØeÙeespeve keâoeefhe ve 
jne nesiee~ Gvekesâ efueS ‘meJe&pevemegKeeÙe’ keâer YeeJevee F° jner nesieer~ 
nceejs $e+ef<e Jew%eeefvekeâ Les~ GvneWves peerJeve keâes pevce kesâ hetJe& mes ueskeâj 
cejCeesòej peerJeve lekeâ mebmkeâejeW keâes efJe%eeve meccele Øeef›eâÙee kesâ meeLe Fme 
Øekeâej DeefJeefÛÚVe ¤he mes peesÌ[ efoÙee efkeâ peerJeve Ùee$ee ceW efvejvlej 
heefjMeesOeve-Øeieefle kesâ Deefleefjòeâ efkeâmeer keâe Deefve° ve nes heeÙes~ 

 efkeâmeer Deewj meYÙelee Ùee mebmke=âefle ceW Flevee ietÌ{ Jew%eeefvekeâ Je 
oeMe&efvekeâ meceeJesMe veneR osKee pee mekeâlee efpememes efkeâ iegCe met$e, 
(peervme) lekeâ ØeYeeefJele nesles nQ~ efJe%eeve ØecegKeleÙee Gve efveÙeceeW keâer 
Keespe keâjlee nw, efpevemes mebhetCe& peieled mebÛeeefuele nes jne nw~ Fme osJe 
mebmke=âefle keâe Yeer Ùener ØeÙeeme jne~ Fmeves DeOÙeelce kesâ meeLe efJe%eeve keâes 
Yeer Fme peieled keâe melÙe peeveves keâe ceeOÙece yeveeÙee~ JesoeW kesâ DeejcYe 
ceW me=ef° keâer me=peve Øeef›eâÙee kesâ Øeefle efpe%eemee JÙeòeâ keâer ieÙeer~ $e+ef<e 
peerJeve kesâ ØelÙeskeâ melÙe keâes peeveves kesâ efueS meleled ØeÙeemejle jns~ Gvekesâ 
Éeje DevegYetle Yeeweflekeâ efJe%eeve kesâ Deveskeâ melÙe Deepe Yeer mebhetCe& efJeÕe 
keâes Dee§eÙe&Ûeefkeâle keâjles nQ~ efMeKee-efJe%eeve Fme meYeer keâe ØeceeCe nw~  

 Deepe nce efMeKee efJe%eeve kesâ cenòJe keâes efJemce=le keâj Ûegkesâ nwb 
lees nceejer yeewefækeâ #eceleeSB meg<eghle heÌ[er nwb; nceejer otjoefMe&lee nceW 
lÙeeie keâj Deheves ievleJÙe keâes Ûeueer ieÙeer nw~ ueesie ceeveJeslej peerJeeW keâer 
Yee@efle ner mLetue FefvõÙeeW kesâ efJe<eÙe ceW cece&%e nwb~ peyeefkeâ efMeKee mLeeheve 
Fme DecetuÙe peerJeve kesâ Yeeweflekeâ Je DeeOÙeeeflcekeâ he#e keâe De#eÙe YeC[ej 
nw~ efpememes nce De%eeveleeJeMe efJecegKe nes jns nwb~ 
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ceveesefJekeâej mes cegefkeäle cesb ÙeesieMeeŒe keâer Jew%eeefvekeâlee 
 

[e@] MeefMekeâevle efÉJesoer* 
 

DeeÙegJes&oerÙe efÛevleve cesb mJeemLÙe keâe Ûejceeslkeâ<e& ner cees#e nw~ 
efÛeefkeâlmekeâerÙe o=ef<š mes mJeemLÙe Mejerj, meòJe leLee Deelcee keâer 
‘‘mecelJe’’hetJe&keâ megKeeJen DeJemLee nw~ Jemlegle: heÇeÛÙe mJeemLÙe efJe%eeve 
‘‘mecelJe’’ keâs efmeæevle hej DeeOeeefjle nw~ ÙeesieMeeŒe cesb ceeveefmekeâ meecÙe 
keâes cenòJe osles ngS ‘‘hetCe& mJeemLÙe’’ keâer DeJeOeejCee GheefmLele keâer ieÙeer 
nw~ pewmee efkeâ – 

 meceoes<e: meceeefive§e meceOeelegceueefJeÇâÙe:~ 
 heÇmeVelesefvoÇÙecevee: mJemLe FlÙeefYeOeerÙeles~~ megßegle met$e 15 

 jesiemleg oes<eJew<ecÙeb, oes<emeecÙecejesielee~  
YeeJeheÇkeâeMe, efceßeheÇkeâjCe, 6/1 

 oes<eOeelegceueeveeb Ùee meecÙekeâ=lmewJe jesien¸le~  
YeeJeheÇkeâeMe, efceßeheÇkeâjCe, 6/11 FlÙeeefo  

 efpeme heÇkeâej mLetue Mejerj cesb Deveskeâ heÇkeâej keâs jesie nesles nwb, 
Gmeer heÇkeâej met#ce Mejerj cesb Yeer Deveskeâ heÇkeâej keâs jesie nesles nwb~ heÇeÛÙe 
hejcheje cesb ceeveJe peerJeve keâs mJeemLÙe Deewj keâuÙeeCe keâs efueS ceve, 
JeeCeer leLee keâeÙe keâes heÇcegKe Ieškeâ mJeerkeâej efkeâÙee ieÙee nw~ peerJeve keâs 
meejs efJeÇâÙeekeâueehe SJeb mJeemLÙe Fvnerb hej efveYe&j nwb~ FmeefueS Fve leerve 
Ieškeâesb keâer Megefæ nsleg ÙeesieMeeŒe, JÙeekeâjCe, SJeb DeeÙegJes&o veecekeâ 
efJeÅeeDeesb keâe efJekeâeme efkeâÙee ieÙee~ pewmee efkeâ Ûejkeâmebefnlee cesb Meejerefjkeâ 
JÙeeefOe keâs efveJeejCe keâs efueS DeeÙegJes&oMeeŒe SJeb ceeveefmekeâ JÙeeefOe keâs 
efveJeejCe keâs efueS %eeve, efJe%eeve, OewÙe&, mce=efle Deewj meceeefOe keâes yeleeÙee 
ieÙee nw~ 

  JeeÙeg: efheòeb keâheâ§eeskeäle: Meejerjes oes<emebieÇn:~ 

  ceeveme: hegve®efö<šes jpe§e lece SJeb Ûe~~ 

  heÇMeecÙelÙeew<eOew: hetJees& owJeÙegefkeäleJÙeheeßeÙew:~ 

  ceevemees %eeveefJe%eeveOewÙe&mce=eflemeceeefOeefYe:~~  
Ûejkeâmebefnlee, met$emLeeve, 56-57 

 Fme heÇkeâej mes ceve keâes Megæ keâjves keâe meJees&òece meeOeve 
ÙeesieMeeŒe nw~ Fmekeâs Éeje Jew%eeefvekeâ ¤he mes ceeveefmekeâ jesieesb mes cegefkeäle 
mecYeJe nes mekeâleer nw~ meJe&heÇLece Fve ceeveefmekeâ jesieesb keâs GlheVe nesves keâe 
keäÙee keâejCe nw Fme hej jeceÛeefjleceeveme cesb yengle ner mhe<š lejerkeâs mes 
mhe<š efkeâÙee ieÙee nw ~ 

 ßeerjeceÛeefjleceeveme keâs GòejkeâeC[ cesb ie®[peer keâekeâYegMegefC[ mes 
Fme heÇkeâjCe cesb keânles nwb –  

 

   ceeveme jesie keânng mecegPeeF&~ legcn meJe&iÙe keâ=hee DeefOekeâeF&~~  
jeceÛeefjleceeveme 7/121/28 he=] 537 

 Fme hej ßeerYegMegefC[peer Jenerb keânles nwb-  

megveng leele Deye ceeveme jesiee~ efpevn les ogKe heeJeefnb meye ueesiee~~  

jeceÛeefjleceeveme 7/121/28 he=] 537 

 ceeveme jesieesb keâe heefjÛeÙe osles ngS meJe&heÇLece mecemle ceevemejesieesb 
keâe cetue ceesn keâes efmeæ keâjles ngS Jes keânles nwb - 

  ceesn mekeâue JÙeeefOevn keâj cetuee~ eflevn les hegefve Ghepeefnb yeng metuee~~  

jeceÛeefjleceeveme 7/121/29 he=] 537 

 DeLee&led mecemle JÙeeefOeÙeesb keâe cetue DeeefokeâejCe ceesn ner nw Deewj 
Fmeer mes meYeer JÙeeefOeÙeeB GlheVe nesleer nwb~ Fme mebmeej cesb efkeâmeer Yeer Jemleg 
keâs heÇefle jeieeefleMeÙe ceesn keâe Skeâ keâejCe nw~  

  keâece yeele keâheâ ueesYe Deheeje~ JeÇâesOe efheòe efvele Úeleer peeje~~  

  heÇerefle keâjefnb peew leerefveG YeeF&~ GhepeF meefVeheele ogKeoeF&~~  

  efJe<ece ceveesjLe ogie&ce veevee~ les meye metue veece keâes peevee~~  

jeceÛeefjleceeveme 7/121/30-32 he=] 538 

 Ssmes lees ceeveefmekeâ jesiees keâer mebKÙee Deheej nw uesefkeâve Gvecesb leerve 
ner heÇOeeve nwb~ YeieJeeve ßeerkeâ=<Ce ves ieerlee cesb Fvekeâes jpeesiegCe mes GlheVe 
nesves Jeeuee keâne nw –  

 keâece S<e JeÇâesOe S<e jpeesiegCemecegodYeJe:~  

ßeerceodYeieJeodieerlee 3/37  

 ieesmJeeceer peer ves keâece keâes Jeelejesie, ueesYe keâes keâheâpeefvele jesie 
leLee JeÇâesOe keâes efheòepeefvele jesie keâne nw~ ceeveefmekeâ jesie Ùee efJekeâej keâer 
oMee cesb Ùeefo keâece, JeÇâesOe Deewj ueesYe ceÙee&oe cesb jnsb lees peerJeelcee keâes 
keâesF& vegkeâmeeve venerb nw, uesefkeâve peye Ùes leerveesb ef$eoes<e keâer lejn keâgefhele 
neskeâj efJe<ece nes peeles nwb lees meefVeheele keâe nesvee leÙe ner nw~ Skeâ ner 
jesie ce=lÙeg keâs efueS heÙee&hle nw, efheâj Ùes Devevle JÙeeefOeÙees mes Yeuee peerJe 
keâes Meeefvle mes keâneB jnves osbieer~  

 Skeâ JÙeeefOe yeme vej cejefnb S DemeeefOe yeng JÙeeefOe~  

 heer[efnb meblele peerJe keângB mees efkeâefce uenw meceeefOe~~  

jeceÛeefjleceeveme 7/121 he=] 538  

 * Deefmemšsvš-heÇesheâsmej, JewefokeâoMe&ve efJeYeeie, mebmkeâ=leefJeÅee Oece&efJe%eeve mebkeâeÙe, keâeMeer efnvot efJeÕeefJeÅeeueÙe 
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 meceeefOe keâer yeele lees yengle otj nw, ceeveefmekeâ jesieer keâYeer 
meeceevÙe megKe-Meeefvle keâe DevegYeJe Yeer venerb keâj mekeâlee nw~ Jen ef$eleeheesb 
keâer pJeeuee cesb efvejvlej peuelee ner jnlee nw~ ceeveefmekeâ efJekeâejJeeues keâer 
Skeâ efJeue#eCe efJeMes<elee Ùen nw efkeâ Jen mJeÙeb keâes efJekeâejieÇmle Ùee jesieer 
ve ceevekeâj meecevesJeeueesb keâes jesieer Ùee efJekeâejieÇmle ceevelee nw~ Dele: 
peyelekeâ jesieer keâes Deheves jesie keâe %eeve venerb nesiee leyelekeâ Jen Gmekeâe 
GheÛeej Yeer venerb keâjeÙesiee~ jesie keâe %eeve nesveshej Jen efveoeve keâs efueS 
lelhej neslee nw uesefkeâve Ùes jesie Fleves heÇyeue nwb efkeâ #eerCe lees nes peeles nwb 
uesefkeâve mecetue ve<š vener nesles –  

  peeves les Úerpeefnb keâÚg heeheer~ veeme ve heeJeefnb peve heefjleeheer~~  
jeceÛeefjleceeveme 7/122/3 he=] 538 

 yeefukeâ keâgheLÙe keâe peue heekeâj hegve: Debkeâgefjle nes peeles nwb Ùes 
keâgheLÙe efJe<eÙeiele Yeesie ner nwb~ ye[s ye[s cegefveÙeesb cesb Ùen osKee peelee nw 
lees meeceevÙe ceveg<Ùe keâer keäÙee yeele keâjsb–  

 efJe<eÙe keâgheLÙe heeF Debkeâgjs~ cegefveng n=oÙeB keâe vej yeehegjs~~  
jeceÛeefjleceeveme 7/122/4 he=] 538 

 Fme heÇkeâej jpeesiegCe Ùee leceesiegCe keâs keâejCe ner ceveg<Ùe ceeveefmekeâ 
jesie mes ieÇmle nw~ me=ef<š keâs ef$eiegCeelcekeâ nesves mes ceeveefmekeâ jesieesb mes 
meeje mebmeej ner ieÇmle nw~ keâece, JeÇâesOe, ueesYe, ceesn Deeefo meYeer keâs 
n=oÙe cesb keâgC[ueer ceejkeâj yew"s nwb, Fvekeâe efJemheâesš keâye nes peeÙesiee 
Fmekeâe Devegceeve ueieevee Yeer cegefMkeâue nw~ peye ye[s-ye[s cegefveÙeesb 
%eeefveÙeesb keâs ceve keâes Ùes JÙeefLele keâj osles nwb lees efheâj meeceevÙe ceeveJe keâer 
keäÙee yeele~ ceve keâs JÙeefLele nesves hej peerJe DeefJeJeskeâer nes peelee nw~ 
JeemleJe cesb DeefJeJeskeâlee keâe cetue keâejCe osneefYeceeve De%eeve ner nw~ 
Meeskeâ De%eeve mes neslee nw~ Mejerjeefo cesb Denbyegefæ cee$e De%eeve mes ner 
nesleer nw~ ceve, yegefæ, SJeb Denbkeâej keâs mecetn keâes ÙeesieMeeŒe cesb efÛeòe 
keâne peelee nw~ ÙeesieJeeefme<" cesb efÛeòe keâes Meevle keâjves keâs efueS 
heÇeCeeÙeece, OÙeeve Deeefo GheeÙe keâs ™he cesb yeleeÙes ieÙes nwb pewmee efkeâ – 

 Ùeesefieveef§eòeMeevlÙeLe&b keâgJe&efvle heÇeCejesOeveced~ 

 heÇeCeeÙeecewmleLee OÙeevew: heÇÙeesiewÙeg&efkeälekeâefuhelew:~~  
ÙeesieJeeefme<", GheMeceheÇkeâjCe, 91/26 

 n"Ùeesie cesb Yeer keâne ieÙee nw –  

 Ûeues Jeeles Ûeueb efÛeòeb efve§eues efve§eueb YeJesled~  

n"ÙeesieheÇoerefhekeâe 2/2 

 DeLee&led ÛebÛeue ceve keâes JeMe cesb keâjves keâs efueS heÇeCeeÙeece 
DeeJeMÙekeâ nw~ Deewj ÛebÛeue ceve cesb ner efJekeâej neslee nw efveÙeefv$ele ceve 
cesb efJekeâej mecYeJe venerb, FmeefueS ceeveefmekeâ efJekeâej keâes jeskeâves keâs efueS 
heÇeCeeÙeece Skeâ GheeÙe yeleeÙee ieÙee nw~ Ùeefo ceve efJekeâ=le nes ner peeÙe 
lees Gmekeâs GheÛeej keâs efueS %eeve Ùee efJe%eeve DeeJeMÙekeâ nw pees 
ßeerceodYeieJeodieerlee Deeefo cesb JeefCe&le nw~ 

 Jesoevle keâs leerve heÇmLeeve nwb, ßeewle heÇmLeeve, mceele& heÇmLeeve leLee 
oMe&ve heÇmLeeve Ùee met$e heÇmLeeve keâs veeceesb mes JÙeJen=le neslee nw~ efpemecesb 
Gheefve<eod keâes ßeewle heÇmLeeve keâs ¤he cesb, ßeerceÆieJeûerlee keâes mceele& 
heÇmLeeve keâs ¤he cesb, yeÇÿemet$e keâes oMe&ve Ùee met$e heÇmLeeve keâs ¤he cesb, 
YeejleerÙe oMe&ve keâs meceeueesÛekeâesb Ùee efJeÉeveesb Éeje heÇefleef<"le efkeâÙee peelee 
nw~ ßeerceÆieJeûerlee keâs DeOÙeeÙe meceeefhle Ùee hegef<hekeâe cesb 
‘‘Gheefve<elmeg’’Meyo Deelee nw~ YeieJeeved ßeerkeâ=<Ce keâs ßeercegKe mes Ùen 
GheosMe ngDee nw Dele: Fmes Yeer YeieJeeved keâs efve:ÕeemeYetle Deheew®<esÙe Jeso 
Ùee ßeewle Gheefve<eod keâs meceeve ner ceevee ieÙee nw~ efkeâvleg Ùen mceele& 
Gheefve<eod nw~ Dele: Ùene@b GheÛeefjle Gheefve<eod Meyo ceevevee ßesÙemkeâj 
nesiee~ cegKÙe Gheefve<eod ßeewle Gheefve<eod nw~ 

 ßeerceÆieJeûerlee keâe DeeefJeYee&Je mecemle MeeŒeesb keâes ceLekeâj ngDee 
nw~ hejceefve:ßesÙeme DeLee&led keâuÙeeCe Ùee cees#e keâer heÇeefhle keâs efueS 
heÇefleheeefole meYeer efmeæevle leLee celeceleevlej keâs Jeeo-efJeJeeo keâer Meeefvle 
Fme ßeerceodYeieJeodieerlee mes heÇehle nesleer nw~ mecheÇoeÙe peeefle Deewj osMe keâer 
efYeVelee keâe efvejekeâjCe keâjves Jeeueer ieerlee Skeâ meeJe&Yeewce efmeæevle 
heÇefleheeokeâ ieÇvLe nw~ efmeæevleesb keâer heÇeceeefCekeâlee mLeeheve keâjves nsleg meYeer 
DeeÛeeÙe& ieerlee keâes DeeOeej ceeveles nwb~ Ùener Skeâ Ssmee cenveerÙe «evLe nw 
efpemeceW Oece&, peerJeveoMe&ve SJeb veerefle keâe mecevJeÙe ngDee nw~ Oece& ncesb 
peerJeve peerves keâer keâuee efmeKeelee nw~ ieerlee ceveg<Ùeesb keâs GÛÛe DeeoMees&b 
keâes mLeeefhele keâjleer nw Deewj Gmes heÇehle keâjves keâe ceeie& yeleeleer nw~ 
hee§eelÙe efJeÉeveesb keâes efJeÕemeeefnlÙe keâs Fme «evLe ves Flevee heÇYeeefJele 
efkeâÙee efkeâ Jes Yeer Fmekeâer cegòeâkeâC" mes ØeMebmee efkeâÙee keâjles nbw~ 
ßeerceodYeieJeodieerlee hej yengle mes Yee<Ùe nwb– efpemeves efpeme o=ef<š mes osKee 
Gmeer keâs Devegmeej efve®heCe keâj efoÙee~ nceejs jepeveerefle%eesb ves Gmemes 
heÇsjCee ueer Deewj mJelev$elee heÇeefhle cesb DeieÇCeer yeves~ efleuekeâ peer ves 
keâce&Ùeesie, ieebOeer peer ves Deveemekeäle Ùeesie, cenef<e& DejefJevo Je efJeveesyee ves 
YeefkeäleÙeesie keâs ieÇvLe keâs ™he cesb ieerlee keâes ceevee nw~ cesjer Deuheyegefæ Je 
%eeve cesb Jen peerJeve keâes mener {bie mes peerves keâer efJeOee yeleeleer nw efkeâ 
keâwmes nce, mecemÙeeDeesb mes DeefYecegKe nesb Deewj Gvemes heueeÙeve keâjves keâs 
efueS ceve cesb efJeefÛe$e lekeâ& ve pegšeÙesb~ DeeOegefvekeâ meceÙe cesb meceepe keâs 
mece#e Ssmes yegefæefJeceesefnle keâjvesJeeues heÇMve GheefmLele nesles nwb efpevekeâe 
meceeOeeve ieerlee mes ner megiece nw~ 

 ieerlee Skeâ Oece&ieÇvLe nw~ Oece& keâesF& DeOÙeelce Ùee ueeskeâesòej Jemleg 
ner venerb nw yeefukeâ Ùen keâgueeÛeej mes heÇehle Jesoevegceesefole keâle&JÙe Ùee keâce& 
ner Oece& nw~ ieerlee keâe heÇejcYe ‘‘Oece&#es$es... ... ...’’ ßeerceodYeieJeodieerlee 
1/1 leLee meceeheve ‘‘... ... ...veereflece&eflece&ce’’ ßeerceodYeieJeodieerlee 
18/78 mes nesves mes keâgÚ efJeÉeveesb keâe ceevevee nw efkeâ heÇejcYe mes ‘‘Oejd’’ 
leLee Deefvlece Mueeskeâ mes ‘‘ce’’ ueskeâj Oece& yevelee nw Dele: mechetCe& 
ßeerceodYeieJeodieerlee cesb Oece& JeefCe&le nw~  

 keâgÚ efJeÉeved ieerlee keâes ‘‘ßeerke=â<CeeÓpeg&ve mebJeeo’’ Yeer keânles 
nQ~ Gheefve<eoeW ceW Yeer mebJeeo Mewueer keâe ØeÛegj ØeÙeesie ngDee nw~ ieerlee keâe 
Ùen mebJeeo Gheefve<eod meeefnlÙe ceW Øeehle nesves Jeeues yeÇÿe%eeve efJe<eÙekeâ 
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mebJeeoeW mes meJe&Lee efYeVe nw~ Oe=leje°^ keâes ieerlee megveeves Jeeues meÀeÙe ves 
lees Fmes ‘‘DeodYegle mebJeeo’’ keâne nw— 

 jepeved mebmce=lÙe mebmce=lÙe mebJeeoefcececeÆgleced~ 

 kesâMeJeepeg&veÙees: hegCÙeb ù<Ùeeefce Ûe cegngceg&ng:~~  
ßeerceodYeieJeodieerlee 1/76 

 ieerlee ceW meJe&Jeeo mecevJeÙe osKeves keâes Øeehle neslee nw~ FmeceW 
Jeso, Gheefve<eod kesâ meeLe ner meeLe meYeer <e[d YeejleerÙe oMe&veeW kesâ 
efmeæevleeW keâe Yeer mecevJeÙe Øeehle nw~ ieerlee kesâ JÙeeKÙeeleeDeeW ceW efkeâmeer 
ves ÉwleJeeo keâes ueskeâj lees efkeâmeer ves DeÉwleJeeo keâes ue#Ùe keâjkesâ, lees 
efkeâmeer ves ÉwleeÉwle YeeJe kesâ DeeOeej hej JÙeeKÙee keâer nw~ keâesF& FmeceW 
%eeve keâer ØeOeevelee, lees keâesF& Yeefòeâ keâer ØeOeevelee, lees keâesF& keâce& keâer 
ØeOeevelee keâes ue#Ùe ceevelee nw~ YeieJeeved keâer Skeâ ner Gefòeâ ceW keâF& 
Øekeâej kesâ he=Lekedâ-he=Lekedâ YeeJeeW keâe mevOeeve heeÙee peelee nw ~ keâesF& Fmekesâ 
Yeerlej kesâJeue ‘Ùeesie’ keâe ner mevOeeve heelee nw, lees Fme DeeOeej hej 
Gmekeâes oes<e veneR efoÙee pee mekeâlee nw, keäÙeeWefkeâ YeieJeled Øeeeqhle kesâ efueS 
efpeme Øekeâej %eeveceeie&, Yeefòeâceeie& Deewj keâce&ceeie& Øeefmeæ nwb Gmeer Øekeâej 
Ùeesie-ceeie& Yeer Skeâ megØeefmeæ heLe nw~ Dele: ieerlee ceW Yeer YeieJeeved ves 
Ùeesie keâer Skeâ DeefJejue Oeeje ner ØeJeeefnle keâer nw~ ÙeneB hej heleÀeefueke=âle 
Ùeesie Deewj ieerlee keâs Ùeesie ceW JÙeehekeâ efYeVelee heeÙeer peeleer nw~ Ùeesiemet$e 
ceW Ùeesie efÛeòeJe=efòeÙeeW kesâ efvejesOehetJe&keâ meceeefOe kesâ efueS nesves mes, ue#Ùe 
Ùee meeOÙe nw Jenerb ieerlee ceW JeefCe&le Ùeesie DeØeehle DeLee&led cees#e keâer Øeeeqhle 
keâe efveefceòe nesves mes, meeOeve Ùee ue#eCe Ùee ceeie& nw~ meebKÙeJeeoer ieerlee 
ceW melkeâeÙe&Jeeo kesâ meeLe-meeLe Øeke=âefle-heg®<e Deeefo keâe DevegmevOeeve heeles 
nQ~ keâesF& Fmekeâes vÙeeÙe keâer Âef° mes Yeer osKelee nw~ Fme Øekeâej ieerlee 
meYeer kesâ celeeW, efmeæevleeW keâe meceLe&ve keâjleer nw~ 

 ieerlee mebMeÙeÙegkeäle ceveg<Ùe, pees lejn lejn keâs lekeâes&b keâs Éeje 
Dehevee mebMeÙe JÙekeäle keâjlee nw, Gme mebMeÙe keâes efvejekeâ=le keâjves keâe 
ceeie& yeleeleer nw~ Depeg&ve ÙegæYetefce cesb mebMeÙeieÇmle Ùee Ùes keânsb efkeâ 
efÉefJeOee cesb nw~ Ùegæ keâer efJeYeeref<ekeâe Deewj Gmemes GlheVe nesvesJeeueer 
mecemÙeeÙesb Gmes Ùegæ mes jeskeâleer nwb~ Gmekeâe ceve keâeÙejlee SJeb heueeÙeve 
keâer jen Ûeueves keâes keânlee nw~ Gvekeâes efÚheeves keâs efueS Jen keâ=<Ce mes 
lekeâ& keâjlee nw – cewb mJepeve, mecyeefvOeÙeesb keâes ceejkeâj jepÙemegKe venerb 
Ûeenlee~ keâgue keâs veeMe nesves hej keâgueOece& ve<š nesbies, JeCe&mebkeâj GlheVe 
nesiesb, efhelejesb keâes peue osves Jeeuee keâesF& venerb jnsiee, heehe ye{siee Deewj 
meodOece& keâe veeMe nes peeÙesiee~ keâsJeue jepÙe ueesYe keâs keâejCe nce Ùen 
peIevÙe heehe keâjves keâes lelhej nwb~ nceejs peerJeve cesb Yeer Ssmeer ner ceesn, 
De%eeve peefvele efÉefJeOee GlheVe nesleer jnleer nw Deewj nce yeneogj efoKeves 
keâs efueS Gvnsb lekeâ& peeue cesb efÚhee keâj Gvemes heueeÙeve keâjles nwb~ 

 lemceeVeene& JeÙeb nvlegb Oeele&je<š^evmJeyeevOeJeeved ~ 

 mJepeveb efn keâLeb nlJee megefKeve: mÙeece ceeOeJe ~~  
ßeerceodYeieJeodieerlee 1/37 

  keâgue#eÙes heÇCeMÙeefvle keâgueOecee&: meveelevee:~ 
  Oeces& ve<šs keâgueb keâ¸lmveceOecees&ÓefYeYeJelÙegle~~  

ßeerceodYeieJeodieerlee 1/40 

  DeOecee&efYeYeJeelkeâ=<Ce heÇog<Ùeefvle keâgueefŒeÙe:~ 
  Œeer<eg og<šemeg Jee<Ces&Ùe peeÙeles JeCe&me¿j:~~  

ßeerceodYeieJeodieerlee 1/41 

  heleeqvle efhelejes ¢es<eeb ueghleefheC[esokeâef›eâÙee:~~  
ßeerceodYeieJeodieerlee 1/42 

 Gòece ceeveme mJeemLÙe keâs efueS veeveeefJeOe ceveesefJekeâejesb mes cegefkeäle 
DeeJeMÙekeâ nw~ JÙeeJeneefjkeâ o=ef<š mes ‘‘GÉsie’’ SJeb DeJemeeo / efJe<eeo 
Ùes oes heÇcegKe ceeveefmekeâ efJekeâej nwb~ ßeerceÆieJeûerlee cesb Fve oesveesb 
efJekeâejeJemLeeDeesb keâe DelÙevle megvoj efÛe$eCe efkeâÙee ieÙee nw~ ceneYeejle 
keâs oes heÇcegKe hee$e Depeg&ve Je ogÙees&Oeve Fvnerb efJekeâejesb mes ieÇmle nwb~ 
ogÙees&Oeve efÛeòeesÉsie keâe pevcepeele jesieer nw peyeefkeâ Depe&gve keâes ÙegæmLeue 
cesb DeJemLee mes GlheVe efÛeòeeJemeeo Ùee efJe<eeo neslee nw~ Depeg&ve 
ÙegæmLeue hej heÇefleÉvÉer mJepeveesb keâes osKekeâj henues GÉsie mes heeref[le 
nesles nwb, efheâj Gvnsb efJe<eeo neslee nw Deewj efheâj Ieesj efÛeòeeJemeeo keâes 
heÇehle nes peeles nwb leLee YeieJeeved ßeerkeâ=<Ce keâes Jes Deheveer JÙeLee megveeles 
nwb~ Ùen efÛeòeeJemeeo keâs ue#eCeesb keâe DelÙevle megvoj efve¤heCe nw- 

  meeroeqvle cece iee$eeefCe cegKeb Ûe heefjMeg<Ùeefle~ 
  JesheLeg§e Mejerjs ces jescen<e&§e peeÙeles~~ 
  ieeC[erJeb œebmeles nmleeòJekeäÛewJe heefjo¢eles~ 
  ve Ûe MekeäveescÙeJemLeelegb YeüceleerJe Ûe ces ceve:~~  

ßeerceodYeieJeodieerlee 1/29-30 

 Depeg&ve keâs DeJemeeoieÇmle nesves keâs ue#eCe keâe keâejCe keäÙee nw, 
Fmekeâs Gòej cesb mJeÙeb efÛevlee keâes keâejCe ceeveles nwb~ Gveves mJeÙeb keâne nw- 

 keâgue#eÙes heÇCeMÙeefvle keâgueOecee&: meveelevee:~ 
 Oeces& ve<šs keâgueb keâ¸lmveceOecees&ÓefYeYeJelÙegle~~  

ßeerceodYeieJeodieerlee 1/40 
  heleeqvle efhelejes ¢es<eeb ueghleefheC[esokeâef›eâÙee:~~  

ßeerceodYeieJeodieerlee 1/42 

 Ssmes Ieesj ceveesjesieer Depeg&ve keâes ÙeesiesÕej mJe¤he ceveesefÛeefkeâlmekeâ 
heÇehle nesles nwb pees Fvnsb jesiecegkeäle keâjves cesb meheâue nesles nwb~ otmejer Deesj 
ogÙees&Oeve GheÙegkeäle efÛeefkeâlmee keâs DeYeeJe cesb Devle lekeâ efÛeòeesÉsie mes 
efvepeele venerb heelee keäÙeesbefkeâ Gmes ÙeesiesÕej keâ=<Ce pewmes ceveesefÛeefkeâlmekeâ 
heÇehle venerb nes heeles Deewj ogYee&iÙe mes ogÙees&Oeve peerJeveheÙe&vle GefÉive ner 
jn peelee ~ Gmekeâer GefÉivelee keâe ner heefjCeece nw ceneYeejle efpemecesb 
JÙeefkeäle Dehevee lees efJeveeMe keâjlee ner nw mebyeæ meceepe keâe Yeer veeMe 
keâjlee nw~ ieerlee keâs heÇLece DeOÙeeÙe cesb Fmeer heÇefJeÇâÙee keâe efve¤heCe nw~ 
Fme DeOÙeeÙe cesb YeieJeeved mJeÙeb efyeukeâgue venerb yeesueles nwb, Jes keâsJeue 
osKeles Je megveles nwb~ Depeg&ve keâs GÉsie Je DeJemeeo keâs Devevlej Jes 
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JeÇâceyeæ lejerkeâs mes ceveesjesieer Depeg&ve keâer efÛeefkeâlmee keâjles nwb~ Fme heÇkeâej 
ieerlee ceeveme YeeJeesb keâer Glkeâ=<šlee keâes heÇefleheeefole keâjleer nw~  

 mJe¤he keâer efJemce=efle nesves keâs keâejCe Jeemevee keâs JeMeerYetle ngDee 
peerJe Yeer<eCe DemeeOÙe jesiees keâe JeÇâer[emLeue yevee ngDee nw~ meodJewÅe keâs 
DeYeeJe cesb Jen owefnkeâ, owefJekeâ, Yeeweflekeâ jesieesb mes cegefkeäle venerb heelee~ 
mJeÙeb keâs DeefJeÛeej mes Jen og:Keer nw~  DeeÛeeÙe& Mebkeâj keâs Meyoesb cesb 
efJevee efJeÛeej efkeâÙes efpeme efkeâmeer meeOeve keâes hekeâ][ uesves keâe heâue cegefkeäle 
mes JebefÛele jnvee Deewj DeveLe& keâer heÇeefhle nw –  

 DeefJeÛeeÙe& ÙeeflkeâbefÛeled heÇefleheÅeceevees efve:ßesÙemeeled heÇeflenvÙesleeveLe&b ÛesÙeeled~  

MeejerjkeâYee<Ùe1/2/2  

 DeleSJe JeemleefJekeâ megKe keâer heÇeefhle keâs efueS Gme Gòece meeOeve 
keâer Keespe keâjveer ÛeeefnS Deewj Jen meeOeve nw leòJe%eeve~ leòJe%eeve keâer 
heÇeefhle nes peeves mes peeieÇled keâeue cesb pees jeie Deewj Jeemevee mes jefnle 
meg<egefhle DeJemLee heÇehle nesleer nw, Gmes leòJe%e heg®<e mJeYeeJe keânles nwb 
leLee Gmecesb heefjefveef<"le nes peevee cegefkeäle keânueeleer nw~ Ssmeer efve<"e 
heÇehle nes peeves hej leòJe%eeveer keâes keâlee&, keâce& Deewj keâjCe mes nerve 
oÇ<še, o=MÙe Deewj oMe&ve mes MetvÙe leLee yeendÙe Deewj DeeYÙevlej efJe<eÙeesb 
mes jefnle yeÇÿe peieled ¤he mes efmLele peeve he][lee nw, DeLee&led peieled 
yeÇÿemJe¤he ner heÇleerle neslee nw~ Fme keâejCe Gmekeâs mecemle jesie ve<š nes 
peeles nwb~ ÙeesieJeeefMe<" cesb Jeefme<" peer heLeYeü<š peerJe keâe ceeie&oMe&ve 
keâjles ngS leòJe%eeve keâes ner Gòece meeOeve yeleeles ngS keânles nwb – 
leòJe%eeve keâs heÇeefhle keâer FÛÚe meyekeâs efueS DeeJeMÙekeâ nw efpememes efheâj 
keâYeer pevce-cejCe keâe YeÙe GhemLeeefhele ve nes, keäÙeesbefkeâ Jeemevee keâe #eÙe 
hejceelcee keâe ÙeLeeLe& %eeve Deewj ceveesveeMe Fve leerveesb keâe Skeâ meeLe 
oerIe&keâeue lekeâ heÇÙelvehetJe&keâ DeYÙeeme efkeâÙee peeÙe lees Ùes hejceheo¤he 
heâue osles nw~ pewmee efkeâ –  

  Jeemevee#eÙeefJe%eeveceveesveeMee ceneceles~  
  mecekeâeueb efÛejeYÙemlee YeJeefvle heâueoe cegves~~  

ÙeesieJeeefMe<", GheMeceheÇkeâjCe, 92/17  

 ßeerJeefMe<"peer o={leehetJe&keâ keânles nwb efkeâ – DeOÙeelceefJeÅee keâer 
heÇeefhle meeOegmebieefle Jeemevee keâe meJe&Lee heefjlÙeeie Deewj heÇeCemhevove keâe 
efvejesOe Ùes ÙegefkeäleÙeeB efÛeòe¤heer mebmeej hej efJepeÙe heeves SJeb megKeer nesves 
keâs efueS efveef§ele o={ GheeÙe nwb~  

  DeOÙeelceefJeÅeeefOeiece: meeOegmeÁce SJe Ûe ~~ 
  JeemeveemebheefjlÙeeie: heÇeCemhevoefvejesOeveced ~ 
  Sleemlee ÙegkeäleÙe: heg<še: meefvle efÛeòepeÙes efkeâue~~  

ÙeesieJeeefMe<", GheMeceheÇkeâjCe, 92/35-36 

 DeeOegefvekeâ meceÙe cesb meceepe keâs mece#e Ssmes yegefæefJeceesefnle 
keâjvesJeeues heÇMve GheefmLele nesles nwb efpevekeâe meceeOeeve Fmeer ieerleeoMe&ve 
keâer Jew%eeefvekeâ o¸ef<š mes ner megiece nw~ 

 Ùeesiemet$e ceW Øeefleheeefole efmeæevle keâe efJeJesÛeve ieerlee ceW Yeer 

osKeves keâes Øeehle neslee nw~ pewmee keâer ieerlee cesb Ùeesiee”eW keâe veecele: 
JeCe&ve Øeehle neslee nw — 

  Deefnbmee melÙece›eâesOemlÙeeie: MeeeqvlejhewMegveced~ 

  oÙeeYetles<JeueesueghlJeb ceeo&Jeb ÜerjÛeeheueced~~  
ßeerceodYeieJeodieerlee 10/26 

 ieerlee kesâ ØelÙeskeâ DeOÙeeÙe ceW efkeâmeer-ve-efkeâmeer Ùeesie keâe JeCe&ve 
DeJeMÙe efkeâÙee ieÙee nw~ Ùeesiemet$e ceW Ùeesie keâe ue#eCe— 
‘‘Ùeesieef§eleJe=efòeefvejesOe:’’ (Ùeesiemet$e 1/2) yeleeÙee ieÙee nw, peyeefkeâ 
ieerlee ceW ‘‘mecelJeb Ùeesie GÛÙeles’’ (ieerlee 2/48) SJeb ‘‘Ùeesie: 
keâce&meg keâewMeueced’’ (ieerlee 2/50) Ùeesie keâe ue#eCe ceevee ieÙee nw~ 
Fmekeâs Deefleefjkeäle - 

 leb efJeÅeeodogŠKemebÙeesieefJeÙeesieb Ùeesiemeeqp%eleced~      

 me efve§eÙesve ÙeesòeâJÙees ÙeesieesÓefveefJe&CCeÛeslemee~~  
ßeerceodYeieJeodieerlee 6/23 

 Fme Øekeâej Ùeesie keâe ue#eCe Øemlegle efkeâÙee ieÙee nw~ Ùeesiemet$e ceW 
Ùeesie peneB GhesÙe Ùee meeOÙe nw, JeneR hej ieerlee ceW Ùeesie, GheeÙe, meeOeve 
kesâ ¤he ceW JeefCe&le nw~ Fme Øekeâej ieerlee Ùeesie kesâ efvekeâš Yeer heeÙeer peeleer 
nw~  

 ÙeesieMeeŒe keâs heÇejcYe cesb ner efÛeòeJe=efòe keâs efvejesOe keâes Ùeesie keâne 
ieÙee nw Deewj Ùen efÛeòe nw ceve, yegefæ, Denbkeâej keâer ef$ehegšer~ FmeefueS 
ceve keâes Megæ jKevee nw lees Ùeesie keâer pees Jew%eeefvekeâ efJeefOe Deueie-Deueie 
meeOekeâesb keâs Yeso mes yeleeÙeer ieÙeer nw~ pewmee efkeâ – Gòece meeOekeâ Ùee 
JÙeefkeäle keâs efueS DeYÙeeme Deewj JewjeiÙe keâe ceeOÙece, ceOÙece keâs efueS 
efJeÇâÙeeÙeesie, DeOece keâs efueS De<š Ùeesiee”eW keâe ceeOÙece yeleeÙee ieÙee nw~ 
lelhe§eeled – ‘‘leoe oÇ<šg: mJe¤hesÓJemLeeveced’’ (Ùeesiemet$e 1/3 keâer) 
efmLeefle nesleer nw~ 

 Ùes keân mekeâles nwb efkeâ heÇkeâ=efle SJeb heg®<e keâs Oecees&b cesb peye lekeâ 
Yeso%eeve vener nesiee leye lekeâ Yeüce keâe efveJeejCe mecYeJe venerb nes mekeâlee~ 
DeelcemJe¤he kesâ %eeve kesâ efyevee Fme Meeskeâ, ceesn mes efveJe=òe veneR ngDee 
pee mekeâlee ~ Fme Øekeâej efJe<eeo ceW heÌ[e Depeg&ve pees mJeÙeb ner henues 
#ee$e Oece&¤he Ùegæ ceW ØeJe=òe ngDee Lee, Meeskeâ, ceesn kesâ keâejCe efJeJeskeâ 
efJe%eeve kesâ oye peeves hej Yeer Gme Ùegæ mes ®keâ ieÙee Deewj efYe#eeJe=efòe 
Éeje peerJeve efveJee&n keâjvee Deeefo otmejeW kesâ Oece& keâe DeeÛejCe keâjves kesâ 
efueS ØeJe=òe ngDee,  keäÙeeWefkeâ Meeskeâ, ceesn Deeefo oes<eeW mes efpevekeâe efÛeòe 
efIeje neslee nw, Ssmes meYeer ØeeefCeÙeeW mes mJeOece& keâe lÙeeie SJeb efveef<eæ 
Oece& keâe mesJeve mJeeYeeefJekeâ neslee nw~ Ùeefo Jes mJeOece& kesâ heeueve ceW ueies 
Yeer nesles nw lees Yeer Gvekesâ Mejerj, ceve, JeeCeer keâer ØeJe=efòe 
Heâueekeâeb#eehetJe&keâ Deewj Den¿ej meefnle ner nesleer nw~ Dele: Fve Meeskeâ, 
ceesn, pees oesveeW mebmeej kesâ yeerpe¤he nwb, Fvekeâer efveJe=efòe 
meJe&keâce&mebvÙeemehetJe&keâ Deelce%eeve kesâ Deefleefjòeâ DevÙe GheeÙe mes veneR nes 
mekeâleer~ Dele: Deelce%eeve keâe GheosMe keâjeves keâer FÛÚe Jeeues YeieJeeved 
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JeemegosJe Depeg&ve keâes meebKÙeÙeesie keâe GheosMe keâjeles nw, pees Depeg&ve keâer 
ceesneÛÚVe efÛeòeJe=efòe kesâ efueS Skeâ ØekeâeMe efyevog ¤he ceW heefjueef#ele 
neslee nw Deewj Jen Fme GheosMe kesâ ceeOÙece mes mJeOece& keâe efveCe&Ùe keâj 
heelee nw~ 

 keâce& ceW ner ceveg<Ùe keâe DeefOekeâej nw, Dele: efkeâmeer Yeer DeJemLee 
ceW Heâue keâer efÛevlee ve keâjles ngS Deveemeòeâ YeeJe mes keâce& keâjvee 
ÛeeefnS~ keâce&Heâue keâer FÛÚe mes keâce& ceW ØeJe=òe veneR nesvee ÛeeefnS Deewj 
ve ner keâce&lÙeeie keâe efJeÛeej ner ceve ceW ueevee ÛeeefnS DeLee&led keâecevee 
ÚesÌ[keâj meowJe keâce&jle jnvee ÛeeefnS - 

  keâce&CÙesJeeefOekeâejmles cee Heâues<eg keâoeÛeved~ 
  cee keâce&HeâuenslegYet&cee& les me”esÓmlJekeâce&efCe~~  

ßeerceodYeieJeodieerlee 2/47 

    ns OeveÀeÙe! legce Ùeesie ceW eqmLej neskeâj MeeŒeesòeâ meye keâce& keâjles 
peeDees~ keâce& ceW efmeæ Ùee Deefmeæ nesves hej oesveeW DeJemLeeDeeW ceW n<e& Ùee 
efJe<eeo mes Deheveer efÛeòeJe=efòe keâes keâuegef<ele cele keâjes -  

 ÙeesiemLe: kegâ® keâcee&efCe meb”b lÙekeälJee OeveÀeÙe~ 

 efmeæŸeefmeæŸees: mecees YetlJee mecelJeb Ùeesie GÛÙeles~~  
ßeerceodYeieJeodieerlee 2/48 

 Ùen megvekeâj Depeg&ve eqmLeleØe%e kesâ yeejs ceW hetÚlee nw Deewj 
YeieJeeved keânles nwb efkeâ efpeme ceveg<Ùe ves Deheveer keâeceveecee$e keâe lÙeeie 
efkeâÙee nw Deewj Deheves Devle: ceW mevleg° nw, Jener eqmLeleØe%e nw -    

  ogŠKes<JevegefÉivecevee: megKes<eg efJeielemhe=n:~ 

  JeerlejeieYeÙe›eâesOe: eqmLeleOeerceg&efve®ÛÙeles~~  

ßeerceodYeieJeodieerlee 2/56 

 Ssmee JÙeefòeâ keâÚgS keâer YeeBefle Deheveer FeqvõÙeeW keâes mecesš ueslee 
nw~ Fmekesâ efJehejerle efJe<eÙeeW keâe OÙeeve keâjves mes ceveg<Ùe kesâ ceve keâer Gve 
efJe<eÙeeW kesâ meeLe Deemeefòeâ nes peeleer nw~ Deemeefòeâ mes keâece Deewj Gmekesâ 
Øeefle nle nesves mes ›eâesOe GlheVe neslee nw Deewj ›eâesOe mes mecceesn nes peelee 
nw DeLee&led keâeÙee&keâeÙe& keâe efJeJeskeâ ve° neskeâj mce=efle keâe veeMe keâj oslee 
nw Deewj mce=efle efJeYeüce mes yegefæ ve° nes peeleer nw SJeb yegefæ kesâ veeMe mes 
ceveg<Ùe ve° nes peelee nw, DeLee&led ßesÙe mecheeove keâer Meefòeâ ner GmeceW 
veneR jnleer–  

   OÙeeÙelees efJe<eÙeevhegbme: me”mles<ethepeeÙeles~ 
  me”elmebpeeÙeles keâece: keâeceel›eâesOeesÓefYepeeÙeles~~ 

  ›eâesOeeod YeJeefle mecceesn: mecceesnelmce=efleefJeYeüce:~ 
  mce=efleYeübMeeodyeÏefæveeMees yegefæveeMeelØeCeMÙeefle~~  

ßeerceodYeieJeodieerlee 2/62-63 

 Ùen Dee" Øekeâej keâe Ûe›eâ Ietceeles ngS meebmeeefjkeâ ceveg<ÙeeW keâes 
Deheves keâòe&JÙe ceeie& mes efJeÛÙegle keâj oslee nw~ 

 pees ceveg<Ùe meYeer keâeceveeSb ÚesÌ[keâj Denvlee Deewj cecelee keâes 
lÙeeiekeâj efvemhe=n yevekeâj efJeÛejCe keâjlee nw Jener Meeeqvle keâes Øeehle 
keâjlee nw - 

  S<ee yeÇeÿeer efmLeefle: heeLe& vewveeb ØeehÙe efJeceg¢eefle~  
  efmLelJeeÓmÙeecevlekeâeuesÓefhe yeÇÿeefveJee&Cece=ÛÚefle~~  

ßeerceodYeieJeodieerlee 2/72  

 ns heeLe& Ùen yeÇeÿeer, eqmLeefle DeLee&led yeÇÿe keâes Øeehle keâjves keâe 
meeOeve nw, pees Fme eqmLeefle keâes Øeehle keâj ueslee nw~ Gme heg®<e keâes keâYeer 
Fme Øekeâej keâe ceesn veneR neslee, pewmes legcekeâes Fme meceÙe nes jne nw Deewj 
Ssmee JÙeefòeâ mecegõ keâer YeeBefle ncesMee Meevle jnlee nw~ Fmemes pees ceveg<Ùe 
meye keâeceveeSb lÙeeiekeâj, efvejn¿ej, cecelee ÚesÌ[keâj lešmLe ¤he yejlelee 
nw Jen Meeeqvle heelee nw~ Ùen eqmLeefle F&Õej Øeeeqhle keâer eqmLeefle nw Deewj Ùen 
eqmLeefle efpemekeâer ce=lÙegheÙe&vle mLeeÙeer jnleer nw, Jen cees#e Øeehle keâj ueslee 
nw~ ßeerceodYeieJeodieerlee Ùeesie keâes YeueerYee@efle heÇefleheeefole keâjleer nw, Fme 
heÇkeâej nce keân mekeâles nwb efkeâ ceveesefJekeâej mes cegkeäle nesves cesb ÙeesieMeeŒe 
keâer cenleer Yetefcekeâe nw~ 
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Ùe%e keâe Jew%eeefvekeâ cenòJe 
 

[e@. ceervee kegâceejer Jecee&* 
 

Jeso DeeÙe& peeefle kesâ ØeeCe nQ~ Ùes ceeveJe cee$e kesâ efueS ØekeâeMe 
mlecYe Je Meefòeâ kesâ œeesle nw~ JesoeW keâes efJeÕe keâes mebmke=âefle keâe %eeve 
osves keâe ßesÙe Øeehle nw~ Jeso ner efJeÕeyevOeglJe, efJeÕekeâuÙeeCe Deewj 
efJeÕeMeefvle kesâ ØeLece GodIees<ekeâ nQ~ Jeso ner ceeveJe cee$e kesâ efueS 
efJekeâeme keâe ceeie& ØeMemle keâjles ngS megKe Deewj Meeefvle keâer mLeehevee 
keâj mekeâles nQ~ ceveg keâer meejieefYe&le Gefòeâ JesoeW kesâ efJe<eÙe ceW Fme 
Øekeâej nw—‘meJe&%eeveceÙees efn me:’1 DeLee&led JesoeW ceW meYeer 
efJeÅeeDeeW kesâ met$e efJeÅeceeve nQ~ Ûeejes JesoeW ceW Ùe%e keâe yengle 
DeefOekeâ cenòJe Jee|Cele nw~ Fmekeâe ØecegKe keâejCe Ùen nw efkeâ Ùe%e ner 
Jen efJeefOe nw, efpemekesâ Éeje Øeeke=âeflekeâ mevlegueve yeveeÙes jKee pee 
mekeâlee nw~ Ùe%e kesâ Éeje heÙee&JejCe keâer megj#ee, JeeÙegceC[ue keâer 
heefJe$elee, efJeefJeOe jesieeW keâe veeMe, Meejerefjkeâ Deewj ceeveefmekeâ GVeefle 
leLee jesie efveJeejCe kesâ keâejCe oerIee&Ùeg<Ùe keâer Øeeefhle nesleer nw~ Ùe%e 
kesâ Éeje Yet-Øeot<eCe, peue-Øeot<eCe, JeeÙeg-Øeot<eCe Deewj OJeefve-
Øeot<eCe keâes otj efkeâÙee pee mekeâlee nw~ DeleSJe JesoeW ceW Ùe%e hej 
Flevee yeue efoÙee ieÙee nw~  

 Ùe%e Ùee Deefivenes$e Jen Jew%eeefvekeâ Øeef›eâÙee nw, efpemekesâ Éeje 
JeeÙegceC[ue ceW Deekeämeerpeve (O2) Deewj keâeye&ve-[eF&DeekeämeeF[ 
(CO2) keâe mevlegueve yevee jnlee nw~ Øeke=âefle ceW Skeâ Ûe›eâ keâer 
JÙeJemLee nw, efpemekesâ Éeje ØelÙeskeâ heoeLe& Deheves cetue mLeeve hej 
henBgÛelee nw~ Fmeer kesâ DeeOeej hej $e+legÛe›eâ, Je<e&Ûe›eâ,         
efove-jeleÛe›eâ, metÙe&Ûe›eâ Deewj ÛevõÛe›eâ Deeefo ØeJeefle&le nesles nQ~ Fme 
Øeeke=âeflekeâ Ûe›eâ keâes ner Ùe%e keâne peelee nw~ Ùen Øeeke=âeflekeâ Ûe›eâ 
efJeÕe ceW Øeefle#eCe Ûeuelee jnlee nw~ $e+iJeso Deewj ÙepegJexo ceW Fme 
Øeeke=âeflekeâ Ùe%e keâe JeCe&ve keâjles ngS keâne ieÙee nw efkeâ Je<e& 
Ûe›eâ¤heer Ùe%e ceW Jemevle $e+leg DeepÙe (Ieer) nw, «eer<ce$e+leg meefceOee 
(uekeâÌ[er) Deewj Mejod$e+leg nJÙe (nJeve meece«eer) nw~  

 Ùeled   heg®<esCe   nefJe<ee   osJee   Ùe%ecelevJele~  

 JemevleesÓmÙeemeeroepÙeb «eer<ce FOce: Mejod nefJe:~~2  

 Ùen Øeef›eâÙee DeCeg, hejceeCeg mes ueskeâj metÙe&, Ûevõ Deeefo 
lekeâ meJe&$e Ûeue jner nw, Fmekeâe ner veece Ùe%e Øeef›eâÙee nw~ Fmekesâ 
Éeje me=ef° kesâ ØelÙeskeâ keâCe ceW efvelÙe heefjJele&ve neslee jne nw Deewj 
me=ef° Ûe›eâ Ûeue jne nw~ Ùe%e keâes ÙepegJexo ceW me=ef°Ûe›eâ keâe kesâvõ 
keâne ieÙee nw— 

DeÙeb Ùe%ees YegJevemÙe veeefYe:~3 

 

$e+iJeso ceW keâne ieÙee nw efkeâ Ùe%e kesâ Éeje Åegueeskeâ keâes ØemeVe efkeâÙee 
peelee nw, efpememes Je<ee& nesleer nw, Deewj Je<ee& mes he=LJeer le=hle nesleer 
nw~ Ùe%e mes cesIe Deewj cesIe mes Je<ee& nesleer nw—  

Yetefceb hepe&vÙee efpevJeefvle, efoJeb efpevJevlÙeiveÙe:~4 

ÙepegJexo ceW, Ùe%e keâes Gòece ke=âef<e kesâ efueS meJeexòece yeleeÙee ieÙee 
nw~ Ùe%e mes yeeoue, yeeoue mes Je<ee& Deewj Je<ee& mes Gòece ke=âef<e nesleer 
nw— 

ke=âef<e§e ces Je=ef°§e ces Ùe%esve keâuhevleeced~5 

 ÙepegJexo ceW Ùe%e kesâ cenòJe keâe JeCe&ve keâjles ngS $e+ef<e keânles 
nQ efkeâ Ùe%e mes meYeer Øekeâej kesâ megKeeW keâer Øeeefhle nesleer nw~ Ùe%e mes 
he=LJeer, Devleefj#e Deewj Åegueeskeâ kesâ meYeer oes<e Ùee Øeot<eCe otj nesles 
nQ~ Ùe%e Meejerefjkeâ, ceeveefmekeâ Deewj Deeeflcekeâ GVeefle keâe meeOeve nw~ 
Ùe%e keâe cenòJe Gheefve<eoeW ceW Yeer heeÙee peelee nw~ meeceJeso mes 
mecyeæ ÚevoesiÙeesheefve<eod ceW Ùe%e keâes heÙee&JejCe-Øeot<eCe kesâ 
efvejekeâjCe keâe meJeexòece meeOeve yeleeÙee ieÙee nw~ Fmeces Ùe%e kesâ 
efJe<eÙe ceW keâne ieÙee nw efkeâ Ùen meye DeMegefæÙeeW, oes<eeW Ùee Øeot<eCe 
keâes otj keâjkesâ heefJe$e yeveelee nw, Dele: Fmeer keâejCe Fmes Ùe%e keâne 
peelee nw~ 

  S<e   n  Jew  Ùe%ees  ÙeesÓÙeb  heJeles,  

  Fob meJeË hegveeefle, lemceeos<e SJe Ùe%e:~6 

 yeÇeÿeCe «evLeeW ceW Ùe%e keâe yengle ner efJemleej mes cenlJehetCe& 
JeCe&ve efkeâÙee ieÙee nw~ Ùe%e keâes me=ef° keâe kesâvõ yeleeÙee ieÙee nw~ 
mecemle peerJeeW keâe j#ekeâ nesves kesâ veeles Ùe%e keâes YegpÙeg keâne ieÙee 
nw, keäÙeeWefkeâ Ùen meyekeâeW megj#ee Øeoeve keâjlee nw~ meb›eâecekeâ jesieeW mes 
yeÛeves kesâ efueS Yew<epÙe Ùe%e efkeâÙes peeles nw~ Ùe%e keâes heefJe$elee 
Øeoeve keâjves Jeeuee SJeb Øeot<eCe otj keâjves Jeeuee keâne ieÙee nw~  

 Ùe%e ceW ØeÙegòeâ õJÙe—DeefOekeâebMele: Ùe%e ceW meefceOee 
(uekeâÌ[er) Ie=le (Ieer) meece«eer Deewj mLeeueerheekeâ keâe ØeÙeesie neslee nw 
efpemekesâ efueS kegâÚ efJeMes<e efveÙeceeW keâe efJeOeeve efkeâÙee ieÙee nw 
efpemekeâe heeueve keâjvee DelÙevle DeeJeMÙekeâ nw~ Meguyemet$e «evLeeW ceW 
Ùe%e kegâC[eW kesâ yeveeves keâer Jew%eeefvekeâ efJeefOe oer ieF& nw~ efpelevee 
yeÌ[e Ùee Úesše Ùe%e keâjvee neslee nw, Gmeer kesâ Devegheele mes yeÌ[e Ùee 
Úesše Ùe%ekegâC[ neslee nw~ Meguyemet$eeW keâe pÙeeefceefle keâer Âef° mes 
yengle yeÌ[e Jew%eeefvekeâ cenòJe nw~  

 

*Deefmemšsvš ØeesHesâmej, Jemevle keâvÙee ceneefJeÅeeueÙe, JeejeCemeer (37/2, ceneceveehegjer keâeueesveer, DeeF&.šer.DeeF&. jes[, JeejeCemeer)
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 meefceOee—Ùe%e ceW meefceOee kesâ efueS Ssmes Je=#eeW keâe ÛegveeJe 
efkeâÙee peelee nw, efpevemes keâeye&ve[eF&DeekeämeeF[ keâer cee$ee yengle keâce 
efvekeâueleer nw Deewj Jes MeerIeÇ peue peeles nw~ Fve meefceOeeDeeW mes 
keâesÙeuee veneR yevelee, Jejved jeKe ner yeveleer nw~ Fvemes OegDeeB Yeer 
yengle keâce efvekeâuelee nw~ keâeye&ve[eFDeekeämeeF[ keâer cee$ee keâce yeveves 
mes neefve keâer mebYeeJevee keâce jnleer nw~ Fme Øekeâej kesâ Je=#eeW ceW 
Deece, ietuej, Meceer, heueeMe, heerheue, yesue Deeefo keâe efJeOeeve nw~  

 Ie=le—Ùe%e kesâ meceÙe ieeÙe kesâ (Ieer) Ie=le keâes meJeexòece 
ceevee peelee nw, keäÙeeWefkeâ Ieer Ùe%e keâe ØeOeeve õJÙe nw~ Fmemes Mejerj 
keâes lespe Je yeue efceuelee nw~ Ùe%e ceW [euee ieÙee Ieer jesie-efvejesOekeâ 
Je JeeÙegceC[ue keâes Megæ keâjlee nw~ Ie=le keâes efJe<eveeMekeâ keâne 
peelee nw~ JesoeW ceW Ssmee Yeer keâne peelee nw efkeâ hegjeves Ie=le (Ieer) keâes 
megbIeeves mes Gvceeo jesie otj neslee nw~ DeLeJe&Jeso ceW keâne ieÙee nw efkeâ 
Ùe%e ceW Ieer keâe ØeÙeesie JeeÙeg Øeot<eCe keâes otj keâjves keâe Gòece meeOeve 
nw~  

 meece«eer—Ùe%e ceW [eueer peeves Jeeueer nJÙe JemlegDeeW keâes 
meece«eer keânles nw~ nJÙe JemlegSB Ûeej Øekeâej keâer nesleer nQ—  

 megieefvOele—Fmekesâ Devleie&le keâmlegjer, kesâmej, Deiej, leiej, 
Ûevove, peeÙeHeâue, peeefJe$eer, FueeÙeÛeer Deeefo nw, pees Deefive ceW 
heÌ[les ner JeeÙeg keâes megieefvOele Je JeeÙegceC[ue keâes Megæ keâjles nQ~  

 jesieveeMekeâ—Ùe%e ceW meesceuelee, efieueesÙe, ietieue, 
Deheeceeie& (efÛejefÛeše) Deew<eefOeÙeeB ØeÙegòeâ nesleer nw~ jesie veeMekeâ nesves 
kesâ keâejCe Ùen efJeefYeVe jesieeW keâes otj keâjves ceW meneÙekeâ nesles nQ~  

 hegef°keâejkeâ—Ùe%e ceW Ie=le kesâ Deefleefjòeâ otOe, Heâue, keâvo, 
iesntB, ÛeeJeue, GÌ[o efleue Deeefo heoeLe& ØeÙegòeâ nesles nQ, pees ceveg<Ùe 
cee$e kesâ Mejerj keâes ù°-heg° yeveeles nQ~  

 efce° heoeLe&—Ùe%e ceW ceer"er JemlegDeeW pewmes–iegÌ[, Ûeerveer, 
efkeâMeefceMe, Úgneje, õe#e (Debietj) ØeÙegòeâ nesles nQ~ efce° heoeLeeX ceW 
JeeÙeg ceb[ue keâes Megæ keâjves keâer DemeeOeejCe Meefòeâ nesleer nw~  

 mLeeueerheekeâ—kegâÚ Ùe%eeW ceW efJeMes<e DeengefleÙeeW kesâ efueS 
mLeeueerheekeâ keâe GheÙeesie neslee nw~ mLeeueerheekeâ ceW ue[d[t, Keerj, 
ceer"e ÛeeJeue, ceesnveYeesie, efyevee vecekeâ keâer efKeÛeÌ[er, nuegDee 
Dehethe (hegDee) Deeefo nw~ ÛeeJeue, efKeÛeÌ[er Deeefo ceW Ieer [euekeâj 
ner Deengefle osves keâe efJeOeeve nw~ mLeeueerheekeâ keâer meYeer JemlegSB 
jesieveeMekeâ SJeb JeeÙeg MeesOekeâ nw~ 

 GheÙeg&òeâ ÛeejeW nesce õJÙe peye Deefive ceW [eues peeles nQ lees 
Deefive ceW meJe&ØeLece Gvekeâe efJeIešve neslee nw, efpememes Jes DelÙevle 
met#ce DeCeg¤he OeejCe keâj uesles nQ~ efpeme Øekeâej DeCegyece DelÙevle 
met#ce nesles ngS Yeer ØeYeeJeMeeueer neslee nw, "erkeâ Gmeer Øekeâej Ùes 
ÛeejeW nesce -õJÙe met#ce ¤he neskeâj JeeÙegceC[ue keâes Megæ keâjles nQ~ 
JeemleJe ceW Ùen Jew%eeefvekeâ leLÙe nw efkeâ pees heoeLe& efpelevee met#ce 
neslee peeSiee, Gleveer ner Gmekeâer Meefkeäle yeÌ{ peeleer nw~ Ùe%e ceW 

ØeÙegòeâ nJÙe-heoeLe& Deefive ceW heÌ[keâj nuekeâe nes peelee nw~ pees JeeÙeg 
keâer meneÙelee mes meJe&$e Hewâue peelee nw~ peneB-peneB lekeâ Ùe%e keâer 
megieefvOele JeeÙeg henBgÛeleer nw, JeneB-JeneB lekeâ keâer otef<ele JeeÙeg ve° nes 
peeleer nw efpememes Øeot<eCe keâe efveJeejCe neslee nw~ 

 JewefÕekeâ G<cee kesâ efvejekeâjCe ceW Ùe%e keâer Yetefcekeâe—
‘Dees]peesve’ mevlegueve heÙee&JejCe mebj#eCe kesâ efueS DelÙevle DeeJeMÙekeâ 
nw, pees Øeot<eCe mes efyeieÌ[ peelee nw leLee nJeve FlÙeeefo mes 
JÙeJeefmLele Je Megæ jnlee nw~ Dees]peesve Skeâ Øekeâej keâer leer›e 
Dee@keämeerpeve nw Ùee ÙetB keânW Dee@keämeerpeve mes Yeer DeefOekeâ Megæ JeeÙeg~ 
nJeve keâer JeeÙeg ceW Yeer Dees]peesve keâer cee$ee DeefOekeâ nesleer nw~ Dele: 
nJeve keâjves mes DeefOekeâ Deespeesve iewme keâe efvecee&Ce neslee nw Deewj 
efHeâj Ùen Thej peekeâj Dees]peesve keâer hejle ceW efceue peeleer nw~ Ùener 
Dees]peesve nceejer he=LJeer kesâ efueS megj#ee keâJeÛe keâe keâece keâjleer nw~ 
Deespeesve keâer hejle metÙe& keâer efkeâjCeeW keâes Úeveves keâe keâeÙe& keâjleer 
nw~8 he=LJeer kesâ Devoj metÙe& keâer efJe<eeòeâ efkeâjCeeW keâes peeves mes 
jeskeâleer nw Deewj ueeYekeâejer efkeâjCeeW keâes ner ceveg<Ùe kesâ peerJeve kesâ 
efueS he=LJeer hej Yespeleer nw, efpemekesâ keâejCe he=LJeer hej peerJeve yevee 
jnlee nw SJeb yeerceeefjÙeeW keâe Keleje keâce nes peelee nw~ efkeâvleg Fmekesâ 
efJehejerle Dees]peesve hejle kesâ #eerCe nes peeves hej metÙe& keâer Ieelekeâ 
efkeâjCeeW Éeje mechetCe& ÛejeÛej kesâ peve-peerJeve hej yegje Demej heÌ[lee 
nw~ mechetCe& ceveg<Ùe-peeefle SJeb peerJe-peieled jesie-«emle nes peeÙesieer~ 
DeleSJe Øeot<eCe keâes keâce keâjves mes ner Dees]peesve hejle keâes yeÛeeÙee 
pee mekeâlee nw~ Dele: Dees]peesve hejle keâes yeÛeeÙes jKeves ceW nJeve keâe 
DeefOekeâ mes DeefOekeâ ØeÙeesie DelÙevle DeeJeMÙekeâ nw~ he=LJeer hej 
efpeleves Yeer Øeot<eCe nesles nQ Gmekeâe OegDeeB Deewj ievoieer Yeehe yevekeâj 
Devleefj#e ceW Skeâef$ele nesleer jnleer nw, efpemes ceueeke&â kesâ veece mes 
peevee peelee nw~ Ùe%e Éeje Devleefj#e kesâ Fme ievoieer keâe efJeveeMe 
Yeer mecYeJe nw~ heewef°keâ, megieefvOele Je Deew<eOeerÙegòeâ heoeLe& Ie=le kesâ 
meeLe Ùe%e ceW peye [euee peelee nw, lees Ùes Deew<eefOeÙeeB YeeheB yevekeâj 
Devleefj#e ceW Ûeueer peeleer nQ Deewj JeneB hengBÛekeâj ceueeke&â kesâ 
hejceeCegDeeW mes mebÙegòeâ neskeâj efJe<ewues hejceeCegDeeW keâe efJeveeMe keâj 
osleer nw~ efpeme Øekeâej nceejs Mejerj kesâ Yeerlej kesâ jesieeCegDeeW keâes 
Antibiotics oJeeF&ÙeeB ceejves ceW me#ece nQ, "erkeâ Gmeer Øekeâej Ùe%e 
mes Devleefj#e keâer Yee@he Megæ nes peeleer nw Deewj Ùener Megæ Yee@he efHeâj 
Megæ yeeoueeW kesâ ™he ceW heefjJeefle&le neskeâj he=LJeer hej yejme heÌ[leer 
nQ~ heewef°keâlee SJeb jesieveeMekeâlee keâer #ecelee Fve yeeoueeW kesâ peueeW 
kesâ Yeerlej DeefOekeâ nesleer nw, efpememes nceejer Kesleer Je HeâmeueW 
heg°keâejkeâ nesleer nQ~ Fme Øekeâej mechetCe& he=LJeer kesâ JeeleeJejCe kesâ 
Ûe›eâ keâes mebÙeefcele Je megjef#ele keâjves ceW nJeve keâe Ùen JeeÙegÛe›eâ 
DelÙevle me#ece nQ efpememes pebieue keâer ceewle veecekeâ yeerceejer mes 
metKeles ngS pebieueeW keâes yeÛeeÙee pee mekeâlee nw~ 

 Ùe%e keâjves keâe Skeâ ueeYe lees Ùen neslee nw efkeâ metKes pebieue 
njs-Yejs nes peeles nQ~ pebieue yeÌ{ peeles nQ~ pebieue yeÌ{ peeves mes 
JeeÙeg-Øeot<eCe keâce pees peelee nw, JeeÙegceC[ue ceW Dee@keämeerpeve keâer 
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cee$ee Deheves Deehe DeefOekeâ nes peeleer nQ~ DeefOekeâ pebieue DeefOekeâ 
Je<ee& keâe keâejCe yeveles nQ~ Fme Øekeâej Ùen Ûe›eâ ØeJeen-mee ØeejcYe 
nes peele nw~ Megæ JeeÙegceC[ue kesâ keâejCe Dees]peesve iewme keâe 
DeeefOekeäÙe nes peelee nw efpememes 'Global Warming' keâe Keleje 
veneR jnlee nw~8 

 he=LJeer keâer melen hej efkeâÙee ieÙee Ùe%e he=LJeer keâe megj#ee keâJeÛe 
yeve peelee nw Ùen efkeâmeer Ûecelkeâej mes keâce veneR nw~ DeleSJe Ùeefo nceW 
he=LJeer keâes nje-Yeje osKeves keâer ueeuemee nw, Fme hej jnves Jeeues Ûej-
DeÛej peerJe-pevlegDeeW keâes peerJeve osves keâer leceVee nw, Deewj Fme he=LJeer keâes 
iueesyeue JeeefceËie mes yeÛeeves keâer ÂÌ{ FÛÚeMeefòeâ nw, lees nceW Ùe%e keâes 
Deheveevee DelÙevle DeeJeMÙekeâ nw~ DeLeJee Ssmee Yeer keân mekeâles nQ efkeâ 
nceW Ùe%e keâes Deheveevee ner nesiee~  

 Ùen Ùe%e efkeâmeer Yeer efJeMes<e Oece& keâer yeheewleer veneR nw Deewj vee ner 
efkeâmeer efJeMes<e peeefle, JÙeefòeâ keâer Oejesnj~ he=LJeer hej jnves Jeeues ØelÙeskeâ 
ceveg<Ùe Fmes mJesÛÚe mes Dehevee mekeâlee nw~ Ùen F&Õej Éeje efveefce&le 
JÙeJemLee keâe Skeâ Ûe›eâ nw~ Fmes keâesF& Yeer veneR jeskeâ mekeâlee~ jeskeâvee 
DeceeveJelee nesieer, Dekeâce&CÙelee ™heer DevÙeeÙe nesiee SJeb DeeuemÙe ™heer 
heehe keâer yeele nesieer~ ‘Ùe%ees Jew ßes‰leceb keâce&’9 (Ùe%e Skeâ ßes‰lece 
keâeÙe& nw)~ Ùe%e kesâ ueeYe keâe Éej meyekesâ efueS Keguee nw–efnvot, 
cegmeueceeve, efmeKe F&meeF& keâesF& Yeer Oece& keâe JÙeefòeâ Fmekeâe ueeYe ues 
mekeâlee nw~ F&Õej ves he=LJeer hej efJeefJeOe Øekeâej kesâ Heâue, Hetâue Deewj 
Deew<eefOeÙeeB ØelÙeskeâ ceveg<Ùe kesâ efueS yeveeF& nw; Gmeves keâYeer Yeer efkeâmeer kesâ 
meeLe YesoYeeJe veneR efkeâÙee~ meyekeâes Øeehle keâjves keâe meceeve DeJemej 
Øeoeve efkeâÙee, meeLe ner meeLe Gme F&Õej keâe Ùen Yeer keânvee nw efkeâ Ùe%e 
Skeâ ßes‰lece keâeÙe& nw~ DemelÙe kewâmes nes mekeâlee nw? YesoYeeJehetCe& kewâmes 
yeve mekeâlee nw? efpeme Øekeâej nJee, heeveer ØelÙeskeâ ØeeCeer kesâ efueS nw, 
GmeceW efkeâmeer Øekeâej keâe YesoYeeJe veneR nw~ "erkeâ Gmeer Øekeâej Gmes Megæ 
keâjves Jeeuee Ùe%e-efJeMes<e Oece& Je efJeMes<e Jeie& kesâ efueS kewâmes nes mekeâlee 
nw? F&Õej Éeje Øeoòe nJee, heeveer, DeekeâeMe, Deefive Deeefo mechetCe& 
JemlegDeeW keâe GheYeesie nce meYeer ØeeCeer keâjles nQ Dele: nce meyekeâe Yeer 
Ùen keâòe&JÙe nesvee ÛeeefnS efkeâ Gmekeâe meogheÙeesie keâjW, Gmes meeHeâ-megLeje, 
mJeÛÚ SJeb mecYeeue keâj jKeves keâe Skeâcee$e meeOeve Ùe%e ner nw~ Fme 
Øekeâej F&Õej Øeoòe osve keâe ceeve-mecceeve SJeb Fme $e+Ce mes G$e+&Ce nesves 
keâe Skeâcee$e meeOeve Ùe%e nw~ iueesyeue JeeefceËie (JewefÕekeâ T<cee) keâe 
Keleje Yeejle kesâ efueS ner veneR Jejved mechetCe& efJeÕe kesâ efueS nw efpemekesâ 
efvejekeâjCe kesâ efueS nce meyekeâes lelkeâeue Fme Deesj keâoce G"evee 
ÛeeefnS~ 

 Ùeefo heÙee&JejCe keâes Fmeer lespeer mes efyeieÌ[ves efoÙee ieÙee lees Fmekesâ 
heefjCeece Yeer DelÙevle YeÙebkeâj nes mekeâles nQ~ efpememes Øeke=âefle keâe 
mevlegueve efyeieÌ[ mekeâlee nw Deewj $e+legÛe›eâ ceW Yeer heefjJele&ve nes mekeâlee 
nw~ DeefleJe=ef° keâe Øekeâeshe, Yetkeâche, mecegõer letHeâeve SJeb Oejleer kesâ Heâšves 
keâer mecYeeJeveeDeeW mes yeÛee  veneR  pee  mekeâlee  nw~ keQâmej  kesâ  jesefieÙeeW   

keâer Je=efæ DeefOekeâ mes DeefOekeâ nesves keâer mecYeeJeveeSB nQ keâeye&ve-[eF&-
Dee@keämeeF[ SJeb ceesvees-Dee@keämeeF[ Deeefo efJe<ewues iewmeeW kesâ og<ØeYeeJe mes 
Fleveer yeHe&â efheIeuesieer efpememes meecegefõkeâ peue Flevee yeÌ{ peeÙesiee pees 
mechetCe& he=LJeer keâes [tyees osves ceW meceLe& nesiee~ mechetCe& DeekeâeMeceC[ue 
keâes Ùes efJe<ewueer ieQmes Fme Øekeâej Ì{keâ ueWieer efpememes metÙe& keâer efkeâjCeW 
he=LJeer hej hengBÛe ner veneR mekesâieer, efpememes he=LJeer hej peerJeve keâe keâesF& 
Deemeej ner veneR efoKeeF& osiee~ Ssmeer YeÙeevekeâ ÛegveewleerhetCe& heefjefmLeefle mes 
efvehešves kesâ efueS Ùeefo yeÛevee nw lees Ssmes GheeÙe keâjves neWies efpememes 
Øeot<eCe keâer mecemÙee keâe meceeOeeve nes mekesâ~ Dele: nceW efHeâj mes 
DeejCÙekeâ meYÙelee keâe efJekeâeme keâjvee nesiee Deewj Deheveevee nesiee—
hejce-heefJe$e nJeve-Ùe%e keâes~ Ùe%e ner Øeke=âefle kesâ mevlegueve keâes yeveeÙes 
jKeves keâer #ecelee jKelee nw Deewj Jener GheõJeeW kesâ Meceve ceW meneÙeer nes 
mekeâlee nw~ Fmekesâ efueS efHeâj mes ieesheeueve keâer Deesj OÙeeve osvee 
heÌ[siee~10 keäÙeeWefkeâ ieeÙe keâe Ieer Ùe%e keâe cegKÙe nefJe õJÙe nw~ Fme leLÙe 
keâes ®meer Jew%eeefvekeâeW ves Yeer mJeerkeâeje nw efkeâ ieeÙe kesâ otOe ceW Sšefcekeâ 
jsef[SMeve mes j#ee keâjves keâer meyemes DeefOekeâ Meefòeâ nw~ Deiej ieeÙe kesâ 
Ieer keâes Deefive ceW [euekeâj Gmekeâe OegDeeb hewoe efkeâÙee peeÙe (efpemekeâes 
YeejleerÙe Yee<ee ceW nJeve keânles nQ) lees Gmemes JeeÙegceC[ue ceW Sšefcekeâ 
(hejceeCeg efJeefkeâjCe) keâe ØeYeeJe yengle keâce nes peeÙesiee~11 

 Dele: GheÙeg&òeâ efJeJejCeeW mes nce Fme efve<keâ<e& hej hengBÛeles nQ efkeâ 
Ùe%e Øeke=âefle kesâ mevlegueve keâes yeveeÙes jKeves ceW, Øeot<eCe keâer cee$ee keâes 
keâce keâjves ceW, heÙee&JejCe Øeot<eCe mes ve kesâJeue Meejerefjkeâ neefve Deefheleg 
ceeveefmekeâ DeelcenlÙee pewmes ogefJe&Ûeej, ceeveefmekeâ leveeJe Deeefo jesieeW keâes 
otj keâjves ceW meneÙekeâ nw~ Ùe%e ner Skeâ Øekeâej nw pees meYeer Øekeâej kesâ 
yeewefækeâ Je ceeveefmekeâ jesieeW keâes otj keâjkesâ Meeefvle, meÆeJe, efvejesielee 
SJeb efMeJeMe¿uhe keâer YeeJevee Øeoeve keâjlee nw, pees DeelceMeefòeâ Je 
FÛÚeMeefòeâ keâes Øeyegæ keâjkesâ ceeveefmekeâ efJekeâeme keâer Deesj De«emej keâjlee 
nw~ 
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DeeOegefvekeâ Dem$eeW kesâ heefjØes#Ùe ceW Dee<e& efoJÙeem$e 
 

heuueJeer ef$eJesoer* SJeb Øees. efJeYee jeveer otyes** 
 

Dem$e-Mem$e Gleves ner ØeeÛeerve nQ, efpeleveer keâer ceeveJe meYÙelee~ Fvekeâe 
pevce ceeveJe keâer Deheveer megj#ee keâjves keâer YeeJevee kesâ meeLe ner ngDee~ 
meceÙe kesâ meeLe-meeLe Deewj DeeJeMÙekeâleevegmeej Fvekeâe mJe¤he heefjJeefle&le 
Deewj efJekeâefmele neslee jne nw~ DeeOegefvekeâ Dem$e ØeeÛeerve Dem$eeW mes Øesefjle 
nes efJekeâefmele ngS nQ~ Fve Dem$eeW hej ÛeÛee& keâjves mes hetJe& Dem$eeW keâe 
mJe¤he peeve uesvee DeeJeMÙekeâ nw~ Meg›eâveerefle ceW Dem$e Deewj Mem$e keâe 
Devlej mhe° keâjles ngS Dem$e keâe mJe¤he Øeefleheeefole nw efkeâ ceb$e, Ùeb$e 
Ùee Deefive kesâ Éeje pees nefLeÙeej HeWâkeâkeâj ÛeueeÙee peeÙes Gmes Dem$e leLee 
Fmemes efYeVe efpevnW neLe ceW jKekeâj Øenej efkeâÙee peeÙes Gmes Mem$e keânles 
nQ- 

  DemÙeles ef#ehÙeles Ùeòeg cev$eÙev$eeefiveefYe§e leled~ 
  Dem$eb leovÙeleŠ Mem$eceefmekegâvleeefokeâÃe Ùeled~~1 

 DeeOegefvekeâ Ùegie kesâ nefLeÙeejeW ceW efcemeeFue (Øe#esheem$e), je@kesâš, 
hejceeCeg yece, uespej nefLeÙeej Deeefo nQ pees Ùeb$e SJeb Deefive mes Ûeueves kesâ 
keâejCe Dem$eeW keâer keâesefš ceW Deeles nQ~ hegjeleve keâeue ceW Yeer Deveskeâ 
ceejkeâ Mem$eem$eeW keâe ØeÙeesie SJeb Gvekeâer Meefkeäle keâe JeCe&ve hegjeCeeW2, 
mce=efleÙeebs, mebefnleeDeeW3, ceneYeejle4 SJeb jeceeÙeCe5 ceW Øeehle neslee nw~ 

 heewjeefCekeâ «evLeeW ceW Deveskeâ Dee§eÙe&pevekeâ SJeb DeefJeÕemeveerÙe 
ueieves Jeeues efoJÙeem$eeW keâer ÛeÛee& nw~ ØelÙeskeâ Dem$e efYeVe-efYeVe osJeeW kesâ 
DeefOekeâej ceW nw Deewj efJeMes<e ceb$eeW keâer meeOevee DeLeJee ieg® SJeb owJe 
ke=âhee mes Øeehle nesles nQ efpevnW efoJÙeem$e keâne peelee nwb~ Dee<e& «evLe 
jeceeÙeCe SJeb ceneYeejle ceW Deveskeâ Øekeâej kesâ efoJÙeem$eeW keâe ØeÙeesie Ùegæ 
kesâ DeJemej hej JeefCe&le nw, efpeveceW mes kegâÚ ØecegKe efoJÙeem$e Fme Øekeâej 
nQ- 

1. DeeivesÙeem$e6 

 Deefive osJe keâe Ùen Dem$e Ùegæ ceW Deefive keâer Je<ee& keâjlee Lee~ 
Depe&gve ves Fmes Deefive osJe mes Øeehle efkeâÙee Lee~7 De”ejheCe& ievOeJe& kesâ 
meeLe Ùegæ ceW Depe&gve ves Fme DeeivesÙeem$e keâe ØeÙeesie efkeâÙee Lee~8 OevegJe&so 
mebefnlee ceW DeeivesÙeem$e kesâ ØeÙeesie kesâ efJe<eÙe ceW keâne ieÙee nw- 

  DeeivesÙeb mecØeJe#Ùeeefce ÙeòeŠ hejYeÙeb onsled ~ 
  DeesceefivemlÙelee ùÆtÃe efMeJeb JeveeÕeeefJeefCe Ûe~ 
  nieeoMe¤heveŠ meo Jes efle leleŠ ›eâceeled~ 
  neoefle leesÙeefle jece leLee cemees efnlJee Jee ve~~ 
  megmesoJesoÙee Ûe Jeosled ~ DecegkeâeoeRmlelees Jeosled~ 
  hetJee&sòeâeb§e hegj§eÙeeË ke=âlJee Mem$esefYeÙeespeÙesled~9 

 

 DeeivesÙeem$e mes Me$eg YeÙe keâe mecetue veeMe nes peelee nw~ 
DeeivesÙeem$e keâe ØeÙeesie keâjves kesâ efueS ‘Tb@ DeefivemlÙelee ùodYet efMeJeb 
JeveeefÕeefJeefCe Ûe~ nieeoMe™heveŠ meoJee neoefle leesÙeefle jececemees efnlJee 
Jeeve! megmesoJesoÙee Ûe Jeosled’ Fme ceb$e keâe GÛÛeejCe keâj DecegkeâMe$etve 
(Me$eg keâe veece) ‘nve nve ngB Heâšd Fefle’ Fme ceb$e keâes mebÙegòeâ keâj 
mechetCe& ceb$e keâe oes ueeKe pehe keâj Mem$e (yeeCe) keâes DeefYecebef$ele keâjvee 
ÛeeefnÙes~ yeeCe kesâ mebnjCe kesâ efueS Fme ceb$e keâes Gušer efJeefOe mes pehevee 
ÛeeefnÙes~ 

 jeceeÙeCe ceW jece Éeje megyeeng hej Fme Dem$e kesâ ØeÙeesie keâe 
JeCe&ve nw~10 

2. yeÇÿeem$e 

 yeÇÿee peer keâe Ùen DeÛetkeâ Dem$e, pees Me$eg keâes ve° keâjkesâ ner 
ÚesÌ[lee Lee~ Fmekeâe Øeeflekeâej otmejs yeÇÿeem$e mes ner mecYeJe Lee~ OevegJe&so 
ceW Fmekeâer ceejkeâ Meefòeâ keâe JeCe&ve nw~11 jeceeÙeCe ceW cesIeveeo Éeje 
nvegceeve hej12 SJeb jece Éeje jeJeCe hej13 Ùen Dem$e ØeÙegòeâ ngDee Lee~ 
jece keâes Ùen yeÇÿeem$e DeiemlÙe $e+ef<e ves Øeoeve efkeâÙee Lee~14 Skeâ yeej 
Fme Dem$e keâe ØeÙeesie keâjves hej hegveŠ Fmes efyevee mebnej efkeâÙes Jeeheme ues 
uesvee meyekesâ JeMe keâer yeele veneR Leer~ ceneYeejle ceW DeÕelLeecee Éeje 
Depe&gve hej Fme Dem$e keâe ØeÙeesie efkeâÙee ieÙee efpemekesâ Øeeflekeâej kesâ efueS 
Depe&gve ves Yeer yeÇÿeem$e ÛeueeÙee efkeâvleg $e+ef<eÙeeW SJeb osJeeW kesâ mecePeeves hej 
Depe&gve ves Dehevee yeÇÿeem$e Jeeheme ues efueÙee efkeâvleg DeÕelLeecee Ssmee keâjves 
ceW DemeceLe& Lee, DeleŠ Gmekesâ Fme yeÇÿeem$e ves Gòeje kesâ ieYe& keâes ve° 
keâj efoÙee~15 

3. heeMegheleem$e 

 Ùen YeieJeeve efMeJe keâe efoJÙeem$e nw, efpemes GvneWves Depe&gve keâes 
Øeoeve efkeâÙee Lee~ ceneYeejle ceW mJeÙeb efMeJe ves Fme Dem$e kesâ efueS keâne 
nw- 

  ve lJesleled menmee heeLe& ceesòeâJÙeb heg®<es keäJeefÛeled~ 
  peieod efJeveeMeÙesled meJe&ceuhelespeefme heeefleleced~~     
  DeJeOÙees veece veemlÙe$e $ewueeskeäÙes meÛejeÛejs~ 
  cevemee Ûe#eg<ee JeeÛee Oeveg<ee Ûe efveheeleÙesled~~16 

 OevegJe&so ceW heeMeghele Dem$e kesâ efJe<eÙe ceW keâne ieÙee nw efkeâ Ùen 
heeMegheleem$e meye Me$egDeeW mes j#ee keâjves Deewj Gve Me$egDeeW keâe efJeveeMe 
keâjves ceW meceLe& nw~17 

 µMeesOeÛÚe$ee, mebmke=âle efJeYeeie, keâuee mebkeâeÙe, keâeMeer efnvot efJeÕeefJeÅeeueÙe, JeejeCemeer 
µµMeesOeefveoxefMekeâe, mebmke=âle efJeYeeie, keâuee mebkeâeÙe keâeMeer efnvot efJeÕeefJeÅeeueÙe, JeejeCemeer 
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4. veejeÙeCeem$e  

 YeieJeeve efJe<Ceg keâe Ùen Dem$e heeMeghele kesâ meceeve ner efJekeâjeue 
Dem$e Lee~ Fmekeâe keâesF& Øeeflekeâej Dem$e veneR nw~ Me$eg keâneR Yeer nes Ùen 
Dem$e Jeneb@ peekeâj Yeso keâjlee ner nw~ Deheves efhelee õesCe kesâ JeOe mes 
#egyOe DeÕelLeecee ves heeC[JeeW keâes mesvee meefnle ve° keâjves nsleg Fmekeâe 
ØeÙeesie efkeâÙee Lee- 

  leLeeskeälJee õesCeheg$emleg JeeÙeg:hemhe=MÙe Yeejle~ 
  Øeeog§ekeâej leod efoJÙecem$eb veejeÙeCeb leoe~~18 

 leye ßeerke=â<Ce ves Fmekeâer Meeefvle keâe GheeÙe yeleeÙee efkeâ pees Ùeesæe 
Deheves JeenveeW mes Glej keâj Deheves Dem$e-Mem$e Yetefce hej jKe oWies Deewj 
veceüleehetJe&keâ Fmekesâ meeceves Pegkeâ peeÙebsies, Gvekeâes Ùen Dem$e neefve veneR 
hengBÛeeÙesiee~19 

 Fve Dem$eeW kesâ Deefleefjòeâ yeÇÿeefMeje, JeeÙeJÙe, hepe&vÙe, heVeie, 
Jee®Ceem$e Deeefo Deveskeâ Dem$e nQ20 efpevekeâe JeCe&ve Jele&ceeve ceveg<Ùe keâes 
Ûecelke=âle keâj oslee nww~ mebYeJeleŠ FvneR Dem$eeW mes ØesjCee ueskeâj Jew%eeefvekeâeW 
ves Jele&ceeve Ùegie ceW Deveskeâ Dem$eeW keâer mepe&vee keâer nw~ OÙeeleJÙe nw efkeâ Ùes 
Dee<e& efoJÙeem$e mJeÙeb ceW mechetCe& nesles Les~ GvnW Øe#esefhele keâjves kesâ efueS 
efkeâmeer Ùev$e DeLeJee Øe#esheem$e keâer DeeJeMÙekeâlee veneR nesleer Leer~ leelheÙe& 
Ùen nw efkeâ Ùes efoJÙeem$e ceb$e ™he ceWb nesles Les efpemekeâe ÙeesæeieCe pehe 
Éeje Deeùeve keâj ØeÙeesie keâjles Les~ OevegJexo ceW Yeer keâne ieÙee nw-  

Jesocee$ee meJe&Meem$eb ie=¢eles oerhÙelesÓLeJee~21 

 DeLee&led meye Dem$e Jeso cee$ee Ùegòeâ nQ Fvekeâes efpeme Øekeâej «enCe 
efkeâÙee peeÙesiee Gmeer Øekeâej keâeÙe& ceW oerhÙeceeve neWies~  

 peyeefkeâ DeeOegefvekeâ meceÙe ceW efJeveeMekeâ efJemHeâesškeâeW keâes efkeâmeer 
mebJeenkeâ ÙeLee-efJeceeve DeLeJee Øe#esheem$eeW Éeje Øe#esefhele efkeâÙee peelee nw~ 
Dele: Fme DeeOeej hej nce Jele&ceeve Dem$eeW keâes oes YeeieeW ceW efJeYeeefpele 
keâj osKe mekeâles nQ- 

• Øe#esheem$e  

• Øe#esheem$e Éeje Øe#esefhele efJemHeâesškeâ kesâ ¤he ceW~ 

• Øe#esheem$e22 

 Øe#esefhele keâj GheÙeesie ceW ueeÙee peeves Jeeuee Dem$e~ Fmekeâe 
ØeÙeesie otj efmLele ue#Ùe keâes yesOeves kesâ efueS efkeâÙee peelee nw~ Fmekeâer 
meneÙelee mes efJemHeâesškeâeW keâes npeejeW efkeâueesceeršj otj kesâ ue#Ùe lekeâ 
hengb@ÛeeÙee pee mekeâlee nw~ Øe#esheem$e jemeeÙeefvekeâ efJemHeâesškeâeW mes ueskeâj 
hejceeCeg yece lekeâ keâe Jenve Deewj ØeÙeesie keâj mekeâlee nw~ Øe#esheem$e kesâ 
Øekeâej- 

ieefle efveÙeb$eCe kesâ DeeOeej hej 

1) yewefueefmškeâ-he=LJeer kesâ ieg®lJeekeâ<e&Ce efveÙece kesâ DeOeerve efkeâmeer 
Keeme ue#Ùe hej efiejves Jeeuee~ 

2) ›etâpe- ieg®lJeekeâ<e&Ce mes efveÙebef$ele veneR neslee Deefheleg FmeceW ieefle 
efveOee&efjle keâjves kesâ efueS efJeMes<e ØeCeeueer ueieer nesleer nw~ 

ceejkeâ #ecelee kesâ DeeOeej hej- 

1) Úesšer otjer keâe-ceejkeâ #ecelee 100 efkeâueesceeršj mes 1000 
efkeâueesceeršj~ 

2) ceOÙece otjer keâe- ceejkeâ #ecelee 1000 efkeâueesceeršj mes 
3000 efkeâueesceeršj~ 

3) uebyeer otjer keâe- ceejkeâ #ecelee 3000 efkeâueesceeršj mes 5500 
efkeâueesceeršj~ 

4) Deblece&neÉerheerÙe- ceejkeâ #ecelee 5500 efkeâueesceeršj mes 
DeefOekeâ~ 

GheÙeesie heæefle kesâ DeeOeej hej- 

1)  melen mes melen hej ceej keâjves Jeeuee~ 
2)  melen mes JeeÙeg ceW ceej keâjves Jeeuee~ 
3)  JeeÙeg mes JeeÙeg ceWs ceej keâjves Jeeuee~ 
4)  peue mes peue cebs ceej keâjves Jeeuee~ 

 Yeejle kesâ kegâÚ ØecegKe Øe#esheem$e nQ-he=LJeer, Oeveg<e, yeÇÿeesme, 
Deefive I, II, III, IV, V, Dem$e, ef$eMetue, DeekeâeMe, Øenej Deeefo~23 
Fve Øe#esheem$eeWs Éeje efJeefYeVe Øekeâej kesâ efJemHeâesškeâ Ùegæevegmeej Øe#esefhele 
efkeâÙes peeles nQ~  

• Øe#esheem$eeW Éeje Øe#esefhele efJemHeâesškeâeW/yece24 keâe 
JeieeakeâjCe Fme Øekeâej nw- 

(I)  efJeKeC[keâ yece- FmeceW efJeMes<e Øekeâej kesâ Oeeleg kesâ KeesKeues 
hee$e kesâ Devoj efJemHeâesškeâ heoeLe& Yeje neslee nw~ peye Ùen 
JeeÙegÙeeve DeLeJee je@kesâš mes efiejeves hej škeâjelee nw lees Oeceekesâ 
kesâ meeLe Heâš peelee nw~ Ùes yece yeÌ[s #es$eeW ceW efiejeÙes peeles nQ~ 

(II) Deefive yece-FmeceW Deeie ueieeves Jeeuee heoeLe& Skeâ efJeMes<e Øekeâej 
kesâ ØepJeeuekeâ kesâ meeLe Yeje neslee nw~ Deeie ueieeves kesâ efueS 
HeâemHeâesjme vesheece Deewj Lecee&Fš Fueskeäš^eve pewmes jemeeÙeefvekeâ 
Ùeewefiekeâ ØeÙegòeâ efkeâÙes peeles nQ~ 

(III) peerJeeCeg yece-Fme yece ceW peerJeeCeg, jesiekeâejkeâ keâerÌ[s Yejs nesles 
nQ~ yece efiejeves hej FmeceW ueiee HeäÙetpe peue G"lee nw Deewj 
Fmekesâ keâ#eeW keâe {keäkeâve Kegue peelee nw efpememes peerJeeCeg meJe&$e 
efyeKej peeles nQ Deewj ueesieeW keâes meb›eâecekeâ ¤he mes neefve hengb@Ûeeles 
nQ~ 

(IV) veeefYekeâerÙe Ùee hejceeCeg yece25- hejceeCeg yece Skeâ 
efJemHeâesškeâ Ùegefòeâ nw efpemekeâer efJeOJebmekeâ Meefòeâ keâe DeeOeej 
veeefYekeâerÙe DeefYeef›eâÙee nesleer nw~ Ùen veeefYekeâerÙe mebueÙeve Ùee 
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veeefYekeâerÙe efJeKeC[ve Ùee Fve oesveeW Øekeâej keâer DeefYeef›eâÙeeDeeW kesâ 
meefcceueve mes yeveeÙes pee mekeâles nQ~ oesveeW ner Øekeâej keâer 
DeefYeef›eâÙeeDeeW kesâ HeâuemJe¤he LeesÌ[s ner meece«eer mes Yeejer cee$ee ceW 
Tpee& GlheVe nesleer nw~ 

 veeefYekeâerÙe efJeKeC[ve keâer ef›eâÙee kesâ HeâuemJe¤he hejceeCeg yece 
SJeb mebueÙeve ef›eâÙee kesâ HeâuemJe¤he neF[^espeve yece yevee pees hejceeCeg 
yece mes 700 iegvee DeefOekeâ MeefòeâMeeueer neslee nw~ 

 1945 ceW Decesefjkeâe Éeje peeheeve kesâ efnjesefMecee Deewj 
veeieemeekeâer hej efiejeÙes ieÙes hejceeCeg yece Éeje ueieYeie 1.5 ueeKe ueesie 
ceejs ieÙes~ 

(V) vÙetš^eve yece26- vÙetš^eve yece Yeer veeefYekeâerÙe efJemHeâesškeâ nw~ 
Fmekesâ efJemHeâesš mes vÙetš^eve Deewj ieecee efkeâjCeW efvekeâueleer nQ, pees 
peerefJele ØeeefCeÙeeW kesâ efueS Ieelekeâ nQ~ Fmekeâe YeJeveeW, ceerveejeW 
Deewj mewvÙe meece«eer hej keâesF& Ieelekeâ ØeYeeJe veneR heÌ[lee~ 

 Fve ØeeÛeerve efoJÙeem$eeW SJeb DeeOegefvekeâ Dem$eeW keâer mece¤helee 
mecePeves kesâ efueS oesveeW keâer mebnejkeâ Meefòeâ keâe legueveelcekeâ Devegceeve 
ueieevee DeeJeMÙekeâ nw~ efÉleerÙe efJeÕeÙegæ ceW Decesefjkeâe ves peeheeve kesâ 
veiejeW hej pees hejceeCeg yece efiejeÙes efpememes ueieYeie [sÌ{ ueeKe JÙeefòeâÙeeW 
keâer ce=lÙeg nes ieF&, Jen DeÕelLeecee Éeje ØeÙegòeâ DeeivesÙeem$e mes legueveerÙe 
nw, efpemeves heeC[JeeW keâer De#eewefnCeer mesvee keâes ve° keâj efoÙee~27 
hejceeCeg yece kesâ Skeâ Øekeâej neF[^espeve yece keâer leguevee yeÇÿeem$e mes keâer 
pee mekeâleer nw, pees mechetCe& efJeÕe keâes efJeve° keâjves keâer #ecelee jKelee 
nw~ 

 Fmeer Øekeâej JeeÙeJÙeem$e, hepe&vÙeem$e, Jee¤Ceem$e pees Deeb@Oeer 
GlheVe keâjves Jeeues, Je<ee& keâjves Jeeues, Je<ee& jeskeâves Jeeues efoJÙeem$e28 Les, 
efkeâ leguevee Jele&ceeve kesâ ceewmeceer Dem$eeW (Weather weapon) mes keâer 
pee mekeâleer nw~ Jele&ceeve ceW je@kesâš mes jemeeÙeefvekeâ heoeLee&W efmeuJej 
DeeÙees[eF&[, [^eF& DeeFme, efueefkeäJe[ Øeeshesve keâe efÚÌ[keâeJe (keäueeG[ 
meeref[bie)29 keâj ceewmece ceW yeoueeJe efkeâÙee pee mekeâlee nw, efpememes Je<ee& 
jeskeâer Ùee keâjeÙeer pee mekeâleer nw~30 ÙetveeFšs[ mšsš ves efJeÙeleveece Ùegæ 
(1967-68) ceW Fme lekeâveerkeâ keâe ØeÙeesie keâj ke=âef$ece Je<ee& keâjeÙeer 
Leer~ meved 2008 ceW Deesueefchekeâ KesueeW ceW Fmeer Øekeâej jemeeÙeefvekeâ 
heoeLee&W keâe ØeÙeesie keâj Je<ee& keâes jeskeâe ieÙee Lee~ 

 peerJeeCeg yece keâer leguevee heVeie Dem$e mes keâer pee mekeâleer nw~ 
peneb@ peerJeeCeg yece mes efJeefYeVe peerJeeCeg SJeb jesie«emle keâerÌ[s FlÙeeefo 
efvekeâueles nQ, JeneR heVeie Dem$e mehe& GlheVe keâjlee Lee pees Me$egDeeW keâes 
ve° keâjles Les~ 

 DeeOegefvekeâ peieled keâe vÙetš^eve yece veejeÙeCeem$e keâe Øeefle¤he 
mecePee pee mekeâlee nw, efkeâvleg meecetefnkeâ efJeveeMe ceW veejeÙeCeem$e vÙetš^eve 
yece mes DeefOekeâ me#ece Lee~ DeeOegefvekeâ vÙetš^eve yece keâer efJeMes<elee nw efkeâ 
GmeceW mes ieecee efkeâjCeW SJeb vÙetš^eve efvekeâueles nQ pees peerefJele ØeeefCeÙeeW 

keâes efveMeevee yeveeles nQ~ Fvemes mecheefòe Ùee heoeLe& keâes DeefOekeâ #eefle veneR 
hengb@Ûeleer efkeâvleg veejeÙeCeem$e Fmemes Yeer Ûeej heo Deeies Lee~ mecheefòe Ùee 
heoeLe& keâes lees veejeÙeCeem$e ve° keâjlee ner veneR Lee, peerJeOeejer ceW kesâJeue 
ceveg<ÙeeW keâes Deewj ceveg<ÙeeW ceW kesâJeue mecejYetefce ceW ueÌ[ jns mewefvekeâeWs keâes 
leLee mewefvekeâesW ceW Yeer cee$e Gve mewefvekeâesW keâes pees Dem$e Mem$eeW mes 
megmeefppele neW leLee Ùegæ kesâ efueS lelhej nebs keâes ner Dehevee efveMeevee 
yeveelee Lee~ Ùegæ mes efJejle, Dem$e Mem$e Deewj JeenveeW mes jefnle mewefvekeâeW 
keâes veejeÙeCeem$e keâesF& neefve veneR hengb@Ûeelee Lee~ 

 Fme Øekeâej ØeeÛeerve efoJÙeem$eeW keâe DeeOegefvekeâ Øe#esheem$e ØeCeeueer 
kesâ meboYe& ceW efJeÛeej keâjves hej heeles nbw efkeâ ØeeÛeerve efoJÙeem$e DeeOegefvekeâ 
Dem$eeW keâer Dehes#ee keâneR DeefOekeâ me#ece SJeb mebnejkeâ Les~ efkeâvleg Fvekeâe 
og®heÙeesie veneR neslee Lee~ DeeJeMÙekeâlee heÌ[ves hej leLee Deelcej#ee nsleg 
ner ÙeesæeieCe Fvekeâe ØeÙeesie keâjles Les~ DeeivesÙeem$e, JeeÙeJÙeem$e, 
Jee¤Ceem$e, heVeieem$e Deeefo Dem$eeW kesâ Øeeflekeâej Dem$e Yeer Les pees Fve 
Dem$eeW kesâ ØeYeeJe keâes keâce Ùee meceehle keâj osles Les, peyeefkeâ DeeOegefvekeâ 
Øe#esheem$e Me$eg hej mebnej lees keâj mekeâles nQ efkeâvleg Me$eg kesâ Øe#esheem$eeW mes 
mJeÙeb keâer j#ee keâjves keâe keâesF& keâejiej GheeÙe DeYeer Yeer Jele&ceeve 
Øe#esheem$e ØeCeeueer kesâ heeme veneR nw~ DeYeer Ùen j#eelcekeâ Øe#esheem$e 
ØeCeeueer efJekeâeme kesâ oewj ceW nw~ Fme efJe<eÙe ceW ØeeÛeerve Dem$e mebnej SJeb 
mebj#eCe oesveeW ceW me#ece Les Deewj ØeeÛeerve keâeue ceW Ùen Dem$e %eeve 
Deelcej#ee SJeb Oece&mLeehevee ceW meneÙekeâ Lee ve efkeâ Deelebkeâ Hewâueeves ceW, 
OevegJe&so mebefnlee ceWs keâne ieÙee nw- 

  og°omÙegÛeesjeefoYÙe: meeOegmebj#eCeb Oecce&leŠ~ 
  Øepeeheeueveb OevegJe&somÙe ØeÙeespeveced~~31 

 peyeefkeâ DeeOegefvekeâ Ùegie ceW Ùen DeeOegefvekeâ Dem$e Deelebkeâ keâe 
heÙee&Ùe yeveles pee jns nQ~ mJeÙeb keâer j#ee mes DeefOekeâ otmejeW keâes YeÙeYeerle 
keâjves leLee Gve hej Deheveer Meefòeâ keâe ØeoMe&ve keâjves nsleg Fvekeâe ØeÙeesie 
DeefOekeâ nes jne nw pees keâer GefÛele veneR nw~ DeeJeMÙekeâlee nw efkeâ Fve 
Dem$eeW kesâ og¤heÙeesie keâes jeskeâe peeÙes~ 

 Jele&ceeve ceW efkeâmeer Yeer osMe kesâ efueS Deheveer megj#ee JÙeJemLee, 
Skeâlee SJeb DeKeC[lee keâes yeveeÙes jKeves kesâ efueS GÛÛekeâesefš kesâ 
lekeâveerkeâer keâewMeue SJeb me#ece mewefvekeâ Meefòeâ keâer DeeJeMÙekeâlee nesleer nw~ 
DeeOegefvekeâ Dem$e ve kesâJeue mesvee keâe ceveesyeue yeveeÙes jKeles nQ Deefheleg 
Meeefvle mLeehevee ceW Yeer GheÙeesieer nQ~ 
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Je=ef° efJe%eeve ceW «eneW keâer Yetefcekeâe 
 

ogiexMe kegâceej Megkeäue* SJeb [e@0 megYee<e heeC[sÙe** 
 

Je=ef°cetuee ke=âef<e: meJee& Je=ef°cetueb Ûe peerJeveced~ 
lemceeoeoew ØeÙelvesve Je=ef°%eeveb meceeÛejsled ~~1 

 cenef<e& hejeMej peer keâe keâLeve nw efkeâ mechetCe& ke=âef<e keâe cetue 
keâejCe Je=ef° nw SJeb Je=ef° ner peerJeve keâe Yeer cetue nw, Dele SJe ØeejcYe 
ceW ØeÙelvehetJe&keâ Je=ef° keâe %eeve keâjvee ÛeeefnS~ ieerlee ceW YeieJeeve ke=â<Ce 
Yeer keânles nw- 

DeVeeodYeJeefle Yetleeefve hepe&vÙeeoVemecYeJe:~ 
Ùe%eeod YeJeefle hepe&vÙees Ùe%e: keâce&mecegodYeJe:~~2 

 DeLee&led mechetCe& ØeeCeer DeVe mes GlheVe nesles nw~ DeVe keâer Glheefòe 
Je=ef° mes nesleer nw, Je=ef° Ùe%e mes nesleer nw Deewj Ùe%e efJeefnle keâceeX mes 
GlheVe neslee nw~ «eneW kesâ efmLeefle kesâ Éeje Deeieeceer keâF& Je<eeX keâs Je<ee& 
keâe %eeve efkeâÙee pee mekeâlee nw~ otjieeceer Je<ee& YeefJe<Ùe kesâ efueS metÙe& keâe 
leLee Deeõe& ve#e$e ceW ØeJesMe kesâ meceÙe keâs ueive keâes DeeOeej ceeveles nw~ 
Fme ueive mes efkeâme efoMee ceW kewâmeer Je<ee& nesieer, Fmekeâe hetJee&Yeeme neslee 
nw~ Jesoebie pÙeesefle<e ceW veYe-veYemÙe ceeme Je<ee& $e+leg kesâ ceeves ieÙes nw~ 
pÙeesefle<e keâer Âef° ceW metÙe& kesâ Deeõe& ØeJesMe mes Je<ee& keâe DeejcYe ceevee 
peelee nw~ Ùener mes ceevemetve keâer efveÙeefcele Je<ee& Meg™ nesleer nw~ keâne Yeer 
nw- 

ØeeÙees «eneCeecegoÙeemlekeâeues meceeieces ceC[ue meb›eâces Ûe~ 
he#e#eÙes leer#CekeâjeÙeveevles Je=ef°ie&lesÓkexâ efveÙecesve Ûeeõe&ced~~3 

 meeceevÙele: Deeõe&, hegveJe&meg, heg<Ùe, DeMues<ee, ceIee, 
hetJee&Heâeuiegveer, Gòeje Heâeuiegveer, nmle, efÛe$ee Fve veew efvejceÙe ve#e$eeW ceW 
metÙe& kesâ mebÛejCe keâeue ceW Je<ee& nesleer nw~ Fme Øekeâej Dee<eeÌ{ Deeefo Ûeej 
cenerves kegâÚ ve kegâÚ Je<ee& nesleer jnleer nw~ metÙe& keâe Deeõe& ØeJesMe 21-
22 petve keâes leLee efÛe$ee mes efve<›eâceCe 24 Dekeäštyej kesâ Deeme-heeme 
neslee nw~ efpeme Øekeâej ceveg<Ùe kesâ pevce meceÙe keâe pevceebie Ûe›eâ yeveekeâj 
efJeefYeVe YeeJeeW ceW Gefole jeefMeÙeeW Deewj GveceW lelkeâeueerve «eneW keâer efmLeefle 
kesâ DeeOeej hej peelekeâ kesâ YeefJe<Ùe keâes ceeuetce keâjles nw, Gmeer Øekeâej 
metÙe& kesâ Deeõe& ve#e$e ceW ØeJesMe kesâ #eCe keâes Je<ee& $e+leg keâe pevce 
ceevekeâj Gme meceÙe keâe ueive yeveekeâj Je<ee& keâe YeefJe<Ùe ceeuetce efkeâÙee 
peelee nw~ peelekeâ keâer kegbâ[ueer ceW efJeefYeVe YeeJe peerJeve kesâ efJeefYeVe he#e 
nw, Deewj Deeõe& ØeJesMe ueive ceW Ùener YeeJe efJeefYeVe efoMeeÙeW nw~ pewmes 
peelekeâ kesâ pevceebie ceW ueive keâer ØecegKelee nw Jewmes ner Deeõe& ØeJesMe ueive 
ceW Yeer ueive ceW efkeâme lelJe keâer ØecegKelee nw, JeneB keâewve «en nw Ùee efkeâme 
«en Âef° nw, Fmekeâe ØeYeeJe neslee nw, Fmekesâ Deefleefjòeâ efJeefYeVe YeeJeeW  

 

 

(efoMeeDeeW) ceW hetCe& peue, heeo peue Ùee efvepe&ue keâewve-keâewve jeefMeÙeeB 
Deewj Meg<keâ, G<Ce, JeeÙeg lelJe Ùee peueerÙe Deeefo kewâmes «en nw, Fvekeâe 
Dehevee ØeYeeJe nw~ Je<ee& %eeve ceW Meg›eâ cebieue keâer Yetefcekeâe efJeMes<e 
efJeÛeejCeerÙe jnleer nw~ keâne Yeer nw- 

 Meg›eâes efvemeie&lees Je=°Ùew efve«eneÙe efveefceòele:~ 
 MeesefCelees efve«eneÙewJe Je<e&CeeÙe efveefceòele:~~4 

 DeLee&led Meg›eâ ncesMee mJeeYeeJe mes ner Je=ef° keâjlee nw~ efkeâmeer 
efJehejerle efveefceòe kesâ nesves hej Je=ef° jeskeâlee nw~ efkeâvleg cebieue meoe 
mJeeYeeJe mes ner Je=ef° efJeIeelekeâ nw leLee efkeâmeer megefveefceòe kesâ Deeveshej ner 
Je<ee& keâjlee nw~ FvneR oes «en cebieue-Meg›eâ kesâ DeeOeej hej Je=ef° keâe 
efJeÛeej keâjvee ÛeeefnS~ DevÙe «en Fmekesâ meneÙekeâ nw~ 

 yegOe SJeb Meefve mJeeYeeefJekeâ ™he mes JeeÙeg hewoe keâjles nQ leLee 
Meg›eâ Deewj Je=nmheefle peue hewoe keâjles nQ, metÙe& SJeb cebieue iejceer hewoe 
keâjles nQ~ keâne Yeer nw- 

JeeÙegb yegOeMeefve Meg›eâieg™ peveÙelees peueced~ 
cebieueÅegceCeer Oece&mJeeYeeJeeefoefle Ûe #ele~~5 

jeefMeiegCe leeefuekeâe 

jeefMe lelJe 

ces<e Deefive 

Je=<e he=LJeer 

efceLegve JeeÙeg 

keâke&â peue 

efmebn Deefive 

keâvÙee he=LJeer 

leguee JeeÙeg 

Je=ef§ekeâ peue 

Oeveg Deefive 

cekeâj he=LJeer 

kegâcYe JeeÙeg 

ceerve peue 
 

 µMeesOeÚe$e, pÙeesefle<e efJeYeeie, mebmke=âleefJeÅee Oece&efJe%eeve mebkeâeÙe, keâeMeer efnvot efJeÕeefJeÅeeueÙe, JeejeCemeer 
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«eniegCe leeefuekeâe 

«en cetuelelJe iegCe 

metÙe& lewpemed Meg<keâ DeefleG<Ce 

Ûevõ peue hetCe& peueerÙe 

cebieue Deefive oenkeâ-G<Ce 

yegOe he=LJeer peueÛej menÙeesie mes peueerÙe Ùee 
G<Ce Ùeesie mes Meg<keâ 

ieg™ DeekeâeMe peueerÙe «eneW keâe meneÙekeâ, Meerle 

Meg›eâ peue peueerÙe-Je<ee&keâejkeâ 

Meefve JeeÙeg Meg<keâ-Meerle 

 Fve leeefuekeâeDeeW mes Ùen mhe° neslee nw efkeâ keâke&â, cekeâj Deewj 
ceerve jeefMe ceW hetCe& peueebMe nw~ 

Je=<e, Oeveg, kegâcYe- 50 ØeefleMele peueebMe nw~ 

ces<e, leguee, Je=ef§ekeâ- 25 ØeefleMele peueebMe nw~ 

efceLegve, efmebn Deewj keâvÙee peueebMe MetvÙe nw~ 

 «eneW keâer leeefuekeâe mes Ùen heefjCeece efvekeâuelee nw efkeâ Je<ee& kesâ 
efueS Ûevõ-yegOe ieg® Deewj Meg›eâ Je=ef°keâejkeâ nw~ FveceW Yeer Ûevõ Deewj 
Meg›eâ peue efJeMes<e ueeYeoeÙekeâ nw~ FveceW Ûevõ Deewj Meg›eâ keâe cetue lelJe 
peue nw FmeefueS Je<ee& kesâ efueS Ùes efJeMes<e MegYe nw, Gmekesâ yeeo he=LJeer 
lelJe keâe yegOe Deewj DeekeâeMe lelJe keâe Je=nmheefle nw~ 

 metÙe&-cebieue Meg<keâ Deewj Deefive lelJe kesâ nw FmeefueS Ùes Je<ee& kesâ 
DeJejesOekeâ nw~ Meefve JeeÙeglelJe keâe «en nw~ Ùen Meg<keâ Yeer nw efkeâvleg 
"C[e Yeer nw~ Dele: Ùen DeeBOeer SJeb JeeÙeg mebÛeej keâjvee nw~ leeheceeve 
efiejlee nw~ Fmemes peue keâer DeeMee veneR keâjveer ÛeeefnS~ "b[ GlheVe keâj 
mekeâlee nw~ metÙe& mes mecyevOe nes peeÙe Ùee cebieue mes mecyevOe nes lees 
letHeâeve hewoe keâjvee nw~ Ùeefo meeLe ceW Ûevõcee keâe Yeer Ùeesie nes lees 
letHeâeve kesâ meeLe neefvekeâejkeâ Je<ee& Yeer keâjelee nw~ 

 cebieue DeÙeve keâeue ceW, yegOe meb›eâeefvle keâeue ceW, Je=nmheefle GoÙe 
kesâ meceÙe ceW, metÙe& kesâ meeLe Demle nesves kesâ meceÙe ceW Deewj Mevew§ej leerveeW 
(meb›eâceCe leLee GoÙe Demle) keâeueeW ceW Je<ee& keâjlee nw~ keâne Yeer nw- 

YeewcesÓÙeves meb›eâces Ûe yegOees peerJemleLeesoÙes~ 

Meg›eâesÓmleieceves Je=ef°b keâjesefle Ûe MeefveefŒe<eg~~6 

 yegOe SJeb Meg›eâ kesâ efJe<eÙe ceW keâne ieÙee nw- 

ieÛÚVegoÙecemleb Jee yegOe: Meg›eâ§e Je<e&efle~ 

Meg›eâesoÙes «ene Demleb ielee Je<e&efvle YetefjMe:~~7 

 DeLee&led yegOe-Meg›eâ Ùes oesveeW ner GoÙe SJeb Demle nesves kesâ meceÙe 
Je<ee& keâjles nQ~ Meg›eâ kesâ GoÙe nesves hej leLee  Demle ngS meYeer «en Ketye 
Je<ee& keâjeles nw~ 

 ›etâj «enes kesâ Je›eâer nesves hej Deuhe Je<ee& keâjeles nw leLee MegYe 
«eneW kesâ Je›eâer nesves hej DeÛÚer Je=ef° nesleer nw~ ›etâj «en Je›eâer nes peeÙe 
Deewj meewcÙe «en keâe DeefleÛeej nes peeÙe lees Je<ee& keâe DeYeeJe neslee nw~ 
Je=nmheefle kesâ DeefleÛeej nesves hej Deewj Meefve kesâ Je›eâer nesves hej DelÙevle 
DeveeJe=ef° kesâ keâejCe meye peien he=LJeer metKe peeleer nw, keâeoefcyeveer ceW 
keâne ieÙee nw- 

DeefleÛeejieles peerJes Meveew Je›eâlJeceeieles~ 

DeelÙeefvlekeäÙee lJeveeJe=°Ùee he=LJeer meJe&$e Meg<Ùeefle~~8 

 Je<ee& keâeue ceW metÙe& kesâ Deeies cebieue kesâ jnves hej DeveeJe=ef°, 
Meg›eâ kesâ Deeies jnves hej ieceea Deewj yegOe kesâ Deeies jnves hej JeeÙeg Ûeuelee 
nw~ cebieue keâe «eneW mes mecyevOe nesves hej DeveeJe=ef° nesleer nw~ yegOe-Meg›eâ 
keâe Ùeesie metÙe& kesâ he=‰ Yeeie ceW nesves hej Je<ee& keâjeles nw Deewj DevÙe MegYe 
«en metÙe& kesâ Deeies nesves hej Je<ee& keâjles nw~ 

 ces<e jeefMe hej Meg›eâ-jeng keâe meeLe yew"vee ogefYe&#e keâjlee nw leLee 
ces<e jeefMe hej ner metÙe&-cebieue-Meefve Deewj Meg›eâ keâe nesvee Yeer ogefYe&#e keâe 
keâejCe nw~ Je=<e jeefMe hej metÙe&-cebieue Deewj Meefve kesâ nesves mes ogefYe&#e 
Deewj DeveeJe=ef° nesleer nw~ Meg›eâ kesâ #es$e ceW ye=nmheefle cebieue Deewj Meefve 
kesâ nesves mes megJe=ef° nesleer nw~ keâne Yeer nw- 

ogefYe&#eeÙeehÙeveeJe=°Ùew Je=<esÓkeâex cebieue: Meefve:~ 

Meg›eâ#es$es megJe=°Ùew mÙeeefæ<eCees cebieue: Meefve:~~9 

 Ùeefo Je<ee&keâeue ceW Meg›eâ mes mehlece jeefMe ceW (180 DebMeeW hej) 
efmLeefle neskeâj Ûevõcee MegYe «en mes osKee peelee nes lees Je<ee& Éeje peue 
keâe Deeieceve neslee nw~ ye=nlmebefnlee ceW Yeer keâne nw- 

ØeeJe=ef<e Meerlekeâjes Ye=iegheg$eeled mehlejeefMeiele: MegYe Â°:~ 

metÙe&megleeVeJehe_Ûeceiees Jee mehleceie§e peueeieceveeÙe~~9 

 Fme Øekeâej nce osKeles nw efkeâ «eneW kesâ Éeje Je=ef° kesâ mecyevOe ceW 
nce hetCe& peevekeâejer Øeehle keâj mekeâles nw~ Fmekesâ Éeje mewkeâÌ[eW Je<e& hetJe& 
YeefJe<Ùe keâe Yeer ieCevee keâjkesâ helee ueieeÙee pee mekeâlee nw efkeâ keâye, 
keâewve mes Je<e& ceW metKee heÌ[siee, DeefleJe=ef° nesieer, DeuheJe=ef° nesieer, efkeâme 
Je<e& ceW megkeâeue heÌ[siee leLee HeâmeueW DeÛÚer nesieer Fmekeâe hetJe& ceW helee 
ueieevee YeejleerÙe pÙeesefle<e kesâ efueS keâef"ve keâeÙe& veneR Deefheleg mebIe meeOÙe 
nw~ 
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[e@. efovesMe kegâceej efmebn* SJeb F&Õej mJe™he meneÙe** 
 

efJe%eeve Fve efoveeW yeewefækeâ Dee›eâceCe kesâ oewj mes iegpej jne nw~ Jele&ceeve 
meceÙe ceW efJeiele kegâÚ oMekeâeW mes efJe%eeve keâer meòee Je Øeefle‰e ceW 
efiejeJeš DeeÙeer nw~ efheÚues Ûeej oMekeâeW mes hetJe& efJe%eeve kesâ ceeOÙece mes 
ner melÙe kesâ efveef§ele ™he lekeâ hengBÛee peelee Lee~ nce Ùen ceeveles nQ efkeâ 
Ùen efJe%eeve oMe&ve ner nw efpemeves Oece&MeeŒeerÙe, lelJeMeeŒeerÙe, 
ueeskeâMeeŒeerÙe, DeJemLee mes yeewefækeâ efJekeâeme kesâ heefjCeecemJe™he 
ØelÙe#eJeeoer oMe&ve mes melÙelee kesâ oeJes keâes Øemlegle efkeâÙee~ 19JeeR leLee 
20JeeR meoer ceW Ùen ceeve efueÙee ieÙee Lee efkeâ Jew%eeefvekeâlee kesâ ceeOÙece mes 
ner JeemleefJekeâlee kesâ cetueeOeej ceW hengBÛee pee mekeâlee nw~ ÙetjesheerÙe 
hejchejeJeeo keâer peÌ[eW keâes meceehle keâjles ngS ‘DeeOegefvekeâlee’ Je 
‘Jew%eeefvekeâlee’ oesveeW Skeâ otmejs kesâ heÙee&Ùe yeve ieÙes~ meYeer ueesieeW kesâ 
ceeOÙece mes Fmekeâer DeewefÛelÙelee kesâ ™he ceW mJeerkeâej keâj efueÙee ieÙee~ 

 meeceeefpekeâ efJe%eeve DeefOekeâ efJeefMe° ™he ceW meceepeMeeŒe %eeve 
keâe Skeâ DeewheÛeeefjkeâ efvekeâeÙe nw, pees heâuee-hetâuee nw, efpemekeâe 
GodefJekeâeme ngDee nw, efpemeves yegefæpeerefJeÙeeW kesâ mecegoeÙe keâes me=efpele 
efkeâÙee nw Deewj efpemeves Øee%elee DeLeJee meerKeves keâer efJeefMe° hejcheje keâes 
mLeeefhele efkeâÙee nw~ Ùen mebYeJe ngDee nw keäÙeeWefkeâ meeceeefpekeâ ÙeLeeLe&lee keâe 
Øes#eCe keâjves Deewj %eeve kesâ megJÙeJeefmLele efvekeâeÙe kesâ efvecee&Ce kesâ Deheves 
ceeie&oMe&ve ceW ngDee~ 

 efJe%eeve oMe&ve keâe DeefYeØeeÙe DeeOÙeeeflcekeâ ™he ceW veneR yeleeÙee 
pee mekeâlee nw~ Fmekeâe DeefYeØeeÙe osKeves Deewj Øesj#eCe keâjves kesâ lejerkesâ 
mes nw, meesÛeves kesâ {bie mes nw Deewj leke&â keâjves leLee meÛÛeeF& lekeâ hengBÛeves 
mes nw~ meceepeefJe%eeveeW ceW DevJes<eCe keâer leke&â efJeefOe keäÙee nw? meceepe kesâ 
yeejs ceW %eeve kewâmes efveefce&le neslee nw? leLee meeefneflÙekeâ MeeŒeeW mes 
meceepeMeeŒeeW ceW DevegmebOeeve kewâmes efYeVe nw? Ùen meYeer cegös efJe%eeve 
oMe&ve mes pegÌ[s nQ~ 

 meceepeefJe%eeve keâe Jele&ceeve heefjÂMÙe DelÙeefOekeâ ielÙeelcekeâ 
mJe™he keâes OeejCe keâjlee pee jne nw~ meceepeefJe%eeveeW Éeje efJe%eeve 
oMe&ve keâes Deheveeves mes ner meeceeefpekeâ yeesOe keâe oeÙeje heefjceeefpe&le neslee 
pee jne nw~ ØeeÛeerve heewjeefCekeâ keâLeeSb, ueeskeâ keâLeeSb, cenekeâeJÙe, 
Ùee$eeJe=leeble Deewj meeefnlÙe Ssmes Deveefievele œeesle nQ efpevemes nceW Fme 
meceepe kesâ yeejs ceW %eeve efceuelee nw uesefkeâve meeceeefpekeâ efJe%eeve keâes 
Fmekeâer efJeefMe° henÛeeve Øeoeve nesves kesâ heerÚs Fmekesâ MeesOe-efJeefOe Deewj 
%eeve Øeehle keâjves kesâ lejerkesâ mes nw~ Fme leLÙe keâes mecePeves nsleg efJe%eeve 
kesâ DeeOeejefMeuee keâes mecePevee nesiee~ 

 

efJe%eeve keâer DeeOeejefMeuee 

 efJe%eeve kesâ yeejs ceW meowJe ner ÛeÛee& keâjles ngS Ùen leLÙe 
meeJe&Yeewefcekeâ ™he mes ceefmle<keâ ceW Deeles nQ efkeâ efJe%eeve leLÙeeW hej 
DeeOeeefjle neslee nw~ efJe%eeve kesâ Devleie&le YeeJeveelcekeâ Ùee ceveesYeeJeelcekeâ 
efveCe&Ùe kesâ mLeeve hej leeefke&âkeâ Deewj efve<he#e efJeMues<eCe keâe meceeJesMeve 
neslee nw~ efJe%eeve keâer DeeOeejefMeuee keâer oeMe&efvekeâ hejcheje ØecegKe ™he 
mes øeâebefmeme yeskeâve (1561-1626) leLee jsves [smkeâeš& (1564-
1650) kesâ Éeje DeefYeJÙeòeâ efkeâS ieÙes efÛebleve hej DeeOeeefjle nw~ 
17JeeR Meleeyoer ceW Fmekesâ Ùeesieoeve ves ner DeeOegefvekeâ efJe%eeve keâer 
DeeOeejefMeuee jKeer~1 

 øeâebefmeme yeskeâve ves Fme leLÙe keâes JÙeòeâ keâjves keâer keâesefMeMe keâer 
nw efkeâ efkeâme Øekeâej efkeâmeer hetJee&«en Ùee he#eheele kesâ ÙeLeeLe& keâe yeesOe nes 
mekeâlee nw~ yeskeâve kesâ Devegmeej Ssmes yengle mes Yeüce nesles nQ pees nceW 
melÙelee mes hejs keâjles nQ Deewj DeJejesOeeW kesâ ™he ceW efoKeeF& osles nQ~ 
yeskeâve kesâ Devegmeej Fve YeüceeW keâes otj keâjves kesâ yeeo ner Deeieceve efJeefOe 
keâe ØeÙeesie efkeâÙee pee mekeâlee nw~ Fve YeüceeW keâes øeâebefmeme yeskeâve ves 
ceefmle<keâ keâer ØeefleceeDeeW (Idol of Minds) kesâ ™he ceW DeefYeJÙeòeâ 
efkeâÙee nw~ FvneWves Fmekeâer Ûeej ßesefCeÙeeB yeleeÙeer nw- 

1. pevepeeefle keâer ØeefleceeSB- Ùes ceeveJeerÙe mecetneW ceW meceeve ™he 
mes heeÙeer peeleer nw leLee ceeveJeerÙe ogye&uelee mes DeeefJe&Yetle nesleer 
nw~ yeskeâve keâe leke&â nw ceeveJe ceefmle<keâ šsÌ{s-cesÌ{s ohe&Ce keâer 
YeeBefle nw pees meÛÛeeF& keâes Yeüefcele keâjlee nw~ Fme Øekeâej keâe 
ØeefleceeDeeW keâer Jepen mes DebOeefJeÕeeme Deewj hetJee&«en ncesMee 
ceewpeto nesles nQ, pees efkeâ ceveg<Ùe keâer YeeJeveeDeeW keâes Deeflemet#ce 
lejerkeâeW mes Deewj Deveskeâ ™heeW mes mecePe keâes Yeüefcele keâj 
JeemleefJekeâlee mes otj keâj osleer nw~ 

2. efvepeer keâ#e keâer ØeefleceeSB- Ùes pevepeeefleiele ØeefleceeDeeW keâer 
YeeBefle ve neskeâj efJeefMe° JÙeefòeâÙeeW kesâ efueÙes DeveesKeer nesleer nw~ 
ØelÙeskeâ JÙeefòeâ keâer mJeÙeb keâer ner efvepeer ceveesJe=efòe Deewj ØeefleceeSB 
nesleer nw~ pewmes keâesF& JÙeefòeâ veJeeÛeejJeeoer neslee nw leLee keâesF& 
hegjeleveJeeoer neslee nw, keâesF& DeeMeeJeeoer lees, keâesF& efvejeMeeJeeoer~ 
Ùes meYeer efJeefMe° efJeMes<eleeSb JÙeefòeâ kesâ osKeves kesâ {bie keâes 
ØeYeeefJele keâjleer nw Deewj Fme Øekeâej meÛÛeeF& keâes Yeüefcele keâjleer 
nw~ 

3. ›eâÙe efJe›eâÙe keâer ØeefleceeSB- Fme Øekeâej ØeefleceeSb ceeveJeerÙe 
Deble:ef›eâÙee  mes GlheVe nesleer nw Deewj iebYeerj Yee<eeÙeer GuePeveeW keâes  

 
*Deefmemšsvš ØeesHesâmej, meceepeMeem$e efJeYeeie, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer 
**MeesOe Úe$e, meceepeMeem$e efJeYeeie, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer 
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hewoe keâjleer nw~ Ùes Yee<eeÙeer GuePeves yengOee Yee<eeÙeer ÙeLeeLe&lee 
keâes JÙeòeâ keâjves ceW DeheÙee&hlee keâes efmeæ keâjleer nw~ 

 yeskeâve2 ves keâne efkeâ ‘‘efJeÉlpeeW kesâ ceneve Deewj efJeÛeejMeerue leke&â 
efJeleke&â yengOee MeyoeW Deewj veeceeW mes pegÌ[e MeeŒeeLeeX ceW meceehle nes peeles 
nQ~’’ 

4. veeškeâie=n keâer ØeefleceeSB- Ùen Jes ØeefleceeSB nQ pees oMe&veMeeŒe 
keâer efJeefMe° heæefleÙeeW kesâ efJeefJeOe efmeæevleeW mes ceveg<ÙeeW kesâ ceefmle<keâ ceW 
Iej keâj Ûegkeâer nesleer nw~3 

 yeskeâve ves Fme ØeefleceeDeeW keâes DeJejesOekeâ kesâ ™he ceW yeleeÙee nw 
leLee Fmekeâes otj keâjvee DeeJeMÙekeâ yeleeÙee nw leYeer efyevee efkeâmeer he#eheele 
kesâ Fme mebmeej keâer JeemleefJekeâleeDeeW keâe DeJeueeskeâve mecYeJe nw~ FvneWves 
yeleeÙee nw Øeke=âefle keâe DeefmlelJe lees nw ner, Deewj nceejer YeeJeveeDeeW Deewj 
mebJesoveeDeeW mes Deotef<ele cee$e, Megæ DevegYeJeJeeo mes ner Øeke=âefle keâes 
mecePee pee mekeâlee nw~ yeskeâve kesâ Devegmeej efvejhes#e %eeve ner ceeveJe 
Øeke=âefle hej ØeYeglJe mLeeefhele keâj heeÙesiee~ %eeve JeemleJe ceW Meefòeâ nw Deewj 
%eele Deewj %eeve kesâ yeerÛe keâe mecyevOe lešmLe Deewj DeJewÙeefòeâkeâ nes peelee 
nw~ DevegmebOeevekeâlee& keâer mJeÙeb keâer ogye&uelee efveÙebef$ele nes peeleer nw leLee 
DevJes<eCe keâe keâeÙe& efve<he#e nes peelee nw~ 

 yeskeâve ves DevegYeJeJeeo keâes Øeeslmeeefnle efkeâÙee Lee~ meÛeJeC[le4 ves 
DevegYeJeJeeo keâes JÙeòeâ keâjles ngS yeleeÙee efkeâ, %eeveceerceebmeelcekeâ 
mewæebeflekeâ ØeYeeceC[ue ceW Jen %eeve Meeefceue nw pees FefvõÙehejkeâ DevegYeJe 
mes Meg™ neslee nw~ meeceeefpekeâ efJe%eeveeW ceW efJeMegæ DevegYeJeJeeo ceW Gme 
%eeve keâes Meeefceue efkeâÙee peelee nw efpemeceW meeceeefpekeâ JeemleefJekeâlee Deewj 
ceeveJeerÙe ef›eâÙee keâes efveef§ele leLÙe kesâ meeLe hejer#eCe keâj mekesâ Deewj Ùen 
ØeceeefCekeâlee keâes JÙeòeâ keâjlee nes leLee DeJeueeskeâveerÙe ™he mes Ùen Øeehle 
nes leLee efkeâmeer Yeer Øekeâej kesâ JewÙeefòeâkeâ efveJe&Ûeve mes cegòeâ nes~ 

 yeskeâve ves efpeme Øekeâej DevegYeJeJeeo DeLeJee Deeieceve efJeefOe mes 
JeemleefJekeâlee keâes Keespeves keâe ØeÙeeme efkeâÙee Gmeer Øekeâej efJe%eeve keâer 
DeeOeejefMeuee keâes jKeves JeeueeW ceW jsves [smkeâeš&, efpevneWves JeemleefJekeâlee 
keâes Keespeves nsleg efveieceveelcekeâ efJeefOe keâes Øeeslmeeefnle efkeâÙee~ [smkeâeš& ves 
ceeveefmekeâ Deewj yegefæpeerefJelee keâes efJeMes<e ceevee nw SJeb leke&â efoÙee nw efkeâ 
kesâJeue mhe° efJeÛeejeW DeLeJee efJeMegæ efJeJeskeâMeeruelee mes JÙeefòeâ meYeer 
Deefveef§eleleeDeeW keâes otj keâj mekeâlee nw leLee JeemleefJekeâlee lekeâ hengBÛe 
mekeâlee nw~ FefvõÙee %eeve keâe efJeÕemeveerÙe œeesle veneR nw, FefvõÙeeW mes Yeer 
OeesKee efceue mekeâlee nw~ [smkeâeš&5 ves Gve meYeer yeeleeW hej Mebkeâe JÙeòeâ 
keâer efpevnW FefvõÙeeW kesâ ceeOÙece mes meerKee Lee~ FvneWves Ûeslevee kesâ ceeOÙece 
mes yegefæJeeo keâes %eeve keâe œeesle yeleeÙee nw leLee Fmeer kesâ ceeOÙece mes 
JeemleefJekeâ %eeve lekeâ hengBÛeves hej yeue efoÙee nw~ 

 Fve oesveeW ves DeeOegefvekeâ efJe%eeve keâes ieefleceeve efkeâÙee nw~ 
Jew%eeefvekeâ ›eâebefle ves yeÇeÿeC[erÙe efmeæevleeW keâes yeoue keâj jKe efoÙee~ 
keâehejefvekeâme (1473-1543) ves metÙe& kesâefvõle efmeæevle keâes efoÙee 
leLee he=LJeerkesâefvõle efmeæevle keâes Keeefjpe efkeâÙee~ lelhe§eeled iewefueueerÙeeW ves 

DeevegYeefJekeâ leLÙeeW kesâ DeeOeej hej metÙe& kesâefvõle efmeæevle keâe meceLe&ve 
efkeâÙee~ Fvekesâ Éeje Fme yeÇeÿeC[erÙe oeJeeW keâes ÛeÛe& Éeje efJejesOe efkeâÙee 
ieÙee keäÙeeWefkeâ Gme meceÙe ÙetjesheerÙe meceepe oes ØecegKe Oece&-mecØeoeÙeeW kesâ 
mebIe<e& kesâ ceOÙe petPe jne Lee~ efpevekeâe mejeskeâej keâeefuJeve Deewj 
kewâLeesefuekeâ kesâ ceOÙe Lee~6 

 vÙetšve (1642-1727) ves DeevegYeefJekeâlee keâes Deheveeles ngS 
Deeieceve efJeefOe keâes mJeerkeâej efkeâÙee~ FvneWves ØeÙeesieelcekeâ SJeb 
DeJeueeskeâveelcekeâ heæefle keâes efJekeâefmele efkeâÙee leLee ieg®lJeekeâ<e&Ce SJeb 
ieefle kesâ leerve efveÙeceeW keâes Øeefleheeefole efkeâÙee~ Fvekesâ efJeÛeejeW ves efJe%eeve 
keâes Deewj DeefOekeâ efJekeâefmele efkeâÙee leLee meeceeefpekeâ efJe%eeveeW ceW 
DeJeueeskeâve, ØeÙeesieelcekeâ heæefleÙeeW keâe ØeÙeesie Yeer yeeo ceW nesves ueiee~7 

 [smkeâeš& keâer efveieceveelcekeâ heæefle ves yegefæJeeo kesâ ceeOÙece mes 
efmeæevleeW mes GhekeâuheveeDeeW keâe efvecee&Ce keâj efve<keâ<eeX lekeâ hengBÛeves keâer 
yeele keâner nw~ [smkeâeš& kesâ MeyoeW ceW ‘‘cesje DeefmlelJe FmeefueS nw 
keäÙeeWefkeâ ceQ meesÛelee ntB~’’ [smkeâeš& ves Fme leLÙe keâes mLeeefhele efkeâÙee nw 
efkeâ ‘‘F&ÕejerÙe lelJe Ùee YeieJeeve Gmemes peerle veneR mekeâlee~’’ [smkeâeš& 
keâe oMe&veMeeŒeerÙe Deeboesueve yegefæJeeo kesâ ™he ceW peevee peelee nw 
efpemeceW leke&â (Reasoning) keâes ner %eeve kesâ ØeeLeefcekeâ œeesle kesâ ™he ceW 
peevee peelee nw~ meb#eshe ceW DevegYeJeJeeo leLee yegefæJeeo ves oes Øekeâej kesâ 
lekeâeX keâer veeRJe jKeer pees efkeâ efveieceve heæefle leLee Deeieceve heæefle kesâ 
™he ceW peeveer peeleer nw~8 

 ØeyeesOeve Ùegie SJeb efyeÇefšMe DevegYeJeJeeo- meeceevÙele: 
DeevegYeefJekeâ DeefYecegKeve keâes 16JeeR leLee 17JeeR meoer ceW Jew%eeefvekeâeW leLee 
efyeÇefšMe DevegYeJeJeeefoÙeeW Éeje JÙeehekeâ leewj hej meceLe&ve efceuee nw efpemeceW 
uee@keâ, yeke&âues, ¢etce leLee efceue keâe veece GuuesKeveerÙe nw~ Fvekesâ 
oeMe&efvekeâ DevegYeJeeW ves MeeŒeerÙe leLee leeefke&âkeâ ØelÙe#eJeeo hej JÙeehekeâ 
ØeYeeJe [euee pees efkeâ 19JeeR leLee 20JeeR Meleer ceW GYejkeâj meeceves 
DeeÙee~ 

 DevegYeJeJeeefoÙeeW kesâ Devegmeej meYeer Øekeâej keâe %eeve DevegYeJe kesâ 
ceeOÙece mes ner Deelee nw~ efyeÇefšMe DevegYeJeJeeo kesâ Øeefleheeokeâ peeveuee@keâ 
(1632-1704) Deheves leeJegueejemee Rabula Rasa keâer 
DeJeOeejCee mes Øeefmeæ nw, efpemeceW GvneWves JÙeeKÙee keâer nw efkeâ ceeveJe 
ceefmle<keâ efyeukegâue keâesje neslee nw efpemeceW DevegYeJe kesâ ceeOÙece mes ner 
%eeve me=efpele neslee nw~9 

 [sefJe[ ¢etce (1711-1776) kesâ uee@keâ kesâ efJeÛeejeW keâes 
leeefke&âkeâ {bie mes ueeiet efkeâÙee Deewj Ùen leke&â jKee efkeâ nj lejn keâer meesÛe 
meeOeejCe Deewj Deueie-Deueie ØeYeeJeeW mes yeveleer nw~ [sefJe[ ¢etce keâe 
leke&â nw Ûetbefkeâ ceveg<ÙeeW keâe peerJeve Ùeeheve Deewj keâecekeâepe ojDemeue 
Yeeweflekeâ peiele ceW neslee nw FmeefueS nceW Ùen DeJeueeskeâve keâjvee ÛeeefnS 
efkeâ efkeâme Øekeâej Ssmee neslee nw~ ÚefJeÙeeW keâer nceejer ceeveefmekeâ efJe<eÙe-
JemlegDeeW ceW meeJeOeeveerhetJe&keâ efkeâÙes ieÙes Deblej mes ¢etce ceeveJe DeemLee keâe 
efJeMues<eCe Meg™ keâjlee nw~ Ùes ÚefJeÙeeb lelkeâeue DevegYeJe keâer ØelÙe#e, 
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peerJeble Deewj ØeYeeJeMeeueer Ghepe nw~ efJeÛeej Fve ceewefuekeâ ÚefJeÙeeW keâer 
ØeefleefueefheÙeeb cee$e nw~ 

 keäÙeeWefkeâ ØelÙeskeâ efJeÛeej keâer JÙeglheefòe henues ngS ÚefJe ceW nesleer 
nw, ¢etce keâe ceevevee nw efkeâ Ùen ncesMee meeLe&keâ nw efkeâ efJeÛeej efJeMes<e kesâ 
cetue ceW peeves kesâ efueÙes hetÚe peeÙes efkeâ Fme Øekeâej keâer Glheefòe keâewve-meer 
ÚefJe hej DeeOeeefjle nw~ Skeâ efJeÛeej keâe otmejs efJeÛeej mes meerOee peesÌ[ 
meowJe Ssmes leeuecesue keâe heefjCeece nw pees efkeâ JÙeefòeâ mJeÙeb efveefce&le keâjlee 
nw~ ceeveefmekeâ Øeef›eâÙee keâes leerve lejerkeâeW mes DevegYeJeJeeo ceW Meeefceue nesleer 
nw- mece™helee (Resemblance), meceerhelee (contiguity) leLee 
keâejCe Je ØeYeeJe (cause & effect)~ meb#eshe ceW ¢etce ves vÙetveerke=âle 
mebMeÙeJeeo keâes GefÛele efmLeefle ceW ceevee leLee %eeve kesâ œeesle kesâ ™he ceW 
meeOeve ceevee nw efpemeceW DevegYeJeJeeo keâes mJeerkeâej keâjves hej ¢etce ves yeue 
efoÙee nw~ 

 pes0Sme0 efceue (1806-1873) 19JeeR Meleeyoer ceW ØecegKe 
efyeÇefšMe DevegYeJeMeeefŒeÙeeW ceW mes Skeâ nw, efpevekeâes Deeieceve keâejCeelcekeâ 
efJeMues<ekeâ kesâ ™he ceW peevee peelee nw~ efceue kesâ keâejCeelcekeâlee keâes 
efveOee&efjle keâjves keâer kegâÚ efJeefOeÙeeB oer efpevekeâes MeesOe keâeÙe& ceW ØeÙeesie 
efueÙee peelee nw~ 

 menceefle keâer efJeefOe (Method of agreement) - peye 
efJe<ece peeleerÙe mecegÛÛeÙeeW keâe hejer#eCe efkeâÙee peelee nw lees GmeceW Yeer 
kegâÚ heefjCeece Skeâ pewmes Øeehle nesles nQ pees efkeâ kegâÚ kesâmeeW hej 
meceeve™he mes ueeiet neslee nw leLee keâejCeelcekeâ efJeMues<eCe ceW kegâÚ 
meeceevÙe keâejCe DeJeueesefkeâle nesles nQ efpemeceW meYeer keâer menceefle nesleer nw~ 

 efJeYeso keâer efJeefOe (Method of difference)- peye oes 
mecetneW keâes legueveelcekeâ efJeefOe mes DeJeueesefkeâle efkeâÙee peelee nw SJeb oesveeW 
keâer meceeve efJeMes<eleeSB Yeer ceewpeto nesleer nw efheâj Yeer Skeâ keâejCe Ùee Ûej 
hej heefjCeece ceW efYeVelee nesleer nw pees meeceevÙeleŠ heefjueef#ele nesleer nw~ 

 menJeleea efYeVelee keâer efJeefOe (Method of 
concomitant variation) - peye heefjCeeceeW ceW efYeVelee Ùee 
efJeÛejCe neslee nw lees Demeceevelee kesâ meeLe kesâ keâejCe, keâejCe keâes Yeer 
oMee&les nQ~ 

 DeJeMes<e keâer efJeefOe (Method of residuces) - peye 
nce peeveles nQ efkeâ efkeâmeer Iešvee kesâ heerÚs efveef§ele keâejCe nw, lees 
meeceevÙele: Iešvee kesâ keâejCeeW mes otmejs keâejCeeW keâes Deeheme ceW mecyeæ 
keâjkesâ osKee peelee nw, pees DeJeMes<e jn peeles nQ~ 

 efceue keâer Fme efJeefOe kesâ Devegmeej Ssmeer efmLeefleÙeeB keâYeer 
mJeeYeeefJekeâ ™he mes Ûeens DeveÛeens ™he mes keâYeer veneR hewoe nes mekeâleer 
nw Deewj Ûetbefkeâ JÙeehekeâerÙe efveÙeceeW kesâ yeveeves nsleg Ssmeer efmLeefleÙeeB pe™jer 
Leer, meeceeefpekeâ efJe%eeve ceW Fme lejn keâer legueveeSb mebYeJe veneR nes heeF& 
uesefkeâve efheâj Yeer kegâÚ meercee lekeâ DeJeueeskeâveerÙe ™he mes Ùen leLÙe nw 
efkeâ Skeâ Ûej ceW heefjJele&ve nesves hej efJeefYeVe ÛejeW hej kegâÚ ve kegâÚ 

ØeYeeJe lees efveef§ele ™he mes heÌ[siee~10 

 FceevegDeue keâebš (1724-1804) ves DevegYeJeJeeo SJeb yegefæJeeo 
keâer meguen hej keâeÙe& efkeâÙee~ GvneWves Ùen JÙeòeâ efkeâÙee efkeâ ceveg<Ùe kesâ 
heeme hetJe& efveOee&efjle SJeb mJeÙebefmeæ (A priori) Deble%eeve neslee nw 
efpemeceW ceeveJe ceefmle<keâ meYeer DevegYeJeeW kesâ meeceevÙe Ùee meeJe&Yeewefcekeâ 
mecegÛÛeÙeeW keâes Øemlegle keâjlee nw~ keâeCš keâe Ùen oeJee nw efkeâ ceefmle<keâ 
meYeer DevegYeJe keâes me=efpele keâjlee nw~ keâeCš kesâ efueÙes %eeve keâe œeesle 
DevegYeJe nw uesefkeâve ceefmle<keâ mes meeJe&Yeewefcekeâ mecegÛÛeÙeeW keâe ßesefCeÙeeW kesâ 
™he ceW Ùen jefÛele neslee nw~ keâeCš ves DevegYeJe Je efveieceveelcekeâ efJeefOe 
keâes efceueekeâj efJe%eeve kesâ oMe&ve keâes veJeerve efoMee Øeoeve keâer nw~11 

 ØeyeesOeveJeeoer Øeespeskeäš kesâ ceeOÙece mes efJe%eeve keâer Gòejesòej Je=efæ 
keâes Skeâ meeLe&keâ efoMee efceueer~ ÙetjesheerÙe meceepe ceW 18JeeR meoer ceW 
oeMe&efvekeâ SJeb meeceeefpekeâ DeeboesueveeW ves Jew%eeefvekeâ ›eâebefle keâes heâueves-
hetâueves nsleg Skeâ DeeOeej efceueveer Meg™ nes ieÙeer~ JeeušsÙej (1694-
1778), ceeCšsmkeäÙet (1689-1755), S[ce efmceLe (1729-
1790) ves ØeyeesOeveJeeoer Øeespeskeäš hej Skeâ pewmeer Yee<ee lees veneR JÙeòeâ 
keâer uesefkeâve ØeyeesOeveJeeoer Øeespeskeäš efvecve efJeÛeejeW hej yeue oslee nw- 

• ceeveJe ØeeCeer ceW leke&â keâjvee ØecegKe efJeMes<elee nw~ 

• %eeveceerceebmee DevegYeJe mes mecyeefvOele nw pees efveef§elelee SJeb 
DeeOeej keâer leueeMe keâjleer nw~ (pewmes- yegefæJeeo, DevegYeJeJeeo, 
ØelÙe#eJeeo) 

• meeceeefpekeâ SJeb veweflekeâ efJekeâeme 

• ceeveJeleeJeeo ØecegKe jepeveereflekeâ ue#Ùe~ 

 ØeyeesOeveJeeo leLee DeeOegefvekeâleeJeeo oesveeW meeceevÙeleŠ Skeâ heÙee&Ùe 
kesâ ™he ceW mecePes peeles nQ~ nesefueme12 ves Fme hej Deheveer Øeefleef›eâÙee 
JÙeòeâ keâjles ngS keâne nw efkeâ ØeyeesOeveJeeo Skeâ Ssmee Øeespeskeäš nw efpemeceW 
Øeke=âefle kesâ meYeer Úghes ngS jnmÙeeW keâes Gpeeiej keâjves keâe mechetCe& Je=no 
ØeÙeeme nw efpemeceW ceeveJeleeJeeo Yeer ØecegKeleŠ Meeefceue nw~ FceevegDeue 
keâeCš13 ves efueKee nw efkeâ ‘‘nceeje Ùegie Skeâ efJeMes<e keâesefš ceW nw, Ùen 
meceeueesÛevee keâe Ùegie nw Deewj nj yeele keâer meceeueesÛevee nesveer ÛeeefnS~’’ 
efkeâmeer keâer yeele keâes Ùet ner veneR ceeve uesvee ÛeeefnS~ Fme 
meceeueesÛeveelcekeâlee ves Skeâ veF& ieefle Øeoeve keâer Deewj ceveg<ÙeeW keâes yebo 
Ùee ™efÌ{iele meesÛe kesâ efhebpejs mes yeenj efvekeâeueves ceW me#ece efkeâÙee Deewj 
Deble ceW leke&â mJeleb$elee, efJe%eeve Deewj meÛÛeeF& kesâ yeerÛe kesâ mekeâejelcekeâ 
mecyevOe keâes ØelÙe#e efkeâÙee~ 

 Fme meceeueesÛeveelcekeâlee keâer Øeke=âefle DeefveJeeÙe&lee vekeâejelcekeâ 
veneR Leer~ ojDemeue, peneB Fmeves leesÌ[e, Jener Fmeves peesÌ[e~ Fmeves 
F&meeF& Oece& keâer iet{ DeeOÙeeeflcekeâlee Deewj veerefleMeeŒeerÙelee keâe KeC[ve 
veneR efkeâÙee~ Fmeves kesâJeue F&meeF& Oece& keâer yebo Deewj ™efÌ{iele efJeMes<elee 
keâe ner KeC[ve veneR efkeâÙee, yeefukeâ Oece& efvejhes#e/GoejJeeoer efJeÕeÂef° 
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kesâ DeeOeej hej veÙes efJeÕe keâer veeRJe [eueer~ otmejs MeyoeW ceW DeeOegefvekeâlee 
keâer peÌ[s Ùeeefve Jew%eeefvekeâlee, leke&âmebielelee Deewj JÙeefòeâiele efJeMes<eleeDeeW 
keâes mecceeve keâjves Jeeuee Øekeâuhe ØeyeesOeve kesâ Øeespeskeäš ceW Meeefceue Lee~ 
Ùen ØeieefleMeerue Lee, Fmekeâer DeemLee jwefKekeâ/Ssefleneefmekeâ Øeieefle ceW Leer 
efpemeceW %eeve, veJeerveleeDeeW Deewj ØeÙeesieeW keâer Keespeyeerve kesâ efueÙes veF& ieefle 
keâer Øeoeve keâer~ 

efJe%eeve oMe&ve hej hegve: efÛevleve 

 efJe%eeve keâer Øeke=âefle keâes ueskeâj yeewefækeâeW kesâ ceOÙe keâeheâer yenme 
nes jner nw~ efJe%eeve keâes efkeâme Øekeâej keâe nesvee ÛeeefnS Fme hej Jeeo-
efJeJeeo keâe oewj ØecegKe ™he mes efJeiele leerve oMekeâeW mes nes jne nw~ Deye 
efJe%eeve keâer Øeke=âefle hej Yeer ØeMve efÛevn ueie jns nQ, efJe%eeve keâes Yeer 
JewÛeeefjkeâerÙe, efJe<eÙeiele SJeb DeefJeÕemeveerÙelee keâe "hhee ueie jne nw Ùen 
leke&â Øemlegle efkeâÙee pee jne nw efkeâ keâesF& Yeer Jew%eeefvekeâ mecegoeÙe kesâ 
mewæebleerkeâjCe keâes osKee peeÙes lees %eele neslee nw efkeâ FmeceW mJeÙeb 
DeeOeeefjkeâeSb nw Fvekesâ DeueeJee Ùes kegâÚ Yeer Øeefleefyeefcyele veneR keâjleer 
uesefkeâve meebmke=âeflekeâ efJeÛeejeW mes ØeYeeJeMeeueervelee keâes ØeoefMe&le keâjles nw~ 
efJe%eeve keâer ogefJeOee ceW Ùen Yeer leke&â efoÙee pee jne nw efkeâ Ùen leLÙeeW keâes 
nsjhesâj keâjkesâ Øemlegle keâjlee nw leLee hegve: meeJe&peefvekeâ ueesieeW kesâ YejesmeeW 
keâes Yeer Ûeeueekeâer mes ceesÌ[ osles nQ~ Fme Øekeâej kesâ heefjJele&veeW keâer cee$ee ceW 
Je=efæ ngF& nw, pees mebheesef<ele nes jner nw~ 

 DeeueesÛeveeDeeW kesâ yeeJepeto efJe%eeve ves meeJe&Yeewefcekeâ leLÙeeW keâes ve 
Øemlegle keâjves kesâ mevoYe& ceW mJeÙeb keâer meeKe keâes yeveeS jKeves kesâ efueS 
meehesef#elee keâe meneje efueÙee efpemeceW Deepe efkeâmeer Yeer Iešvee Ùee mebmke=âefle 
keâer JÙeeKÙee meehesef#elee kesâ DeeOeej hej keâer pee jner nw~ JewefÕekeâ Âef° mes 
SJeb meebmke=âeflekeâ Âef°keâesCe mes Deepe Ùen efvejblej Skeâ Fme Øekeâej keâer 
yenme keâes meeceves uee jne nw efpemeceW mebmeeOeveeW leLee %eeve keâer mebmLeeDeeW 
kesâ ØeeefOekeâej nw~ efJe%eeve kesâ ceevekeâeW SJeb Jew%eeefvekeâ ieefleefJeefOeÙeeW keâes 
meebmke=âeflekeâ peeces ceW leewue hej jepeveerefle kesâ ceeOÙece mes %eeve keâer mebjÛevee 
keâes efveOee&efjle efkeâÙee pee jne nw~ 

 nceW Ùen kewâmes %eele neslee nw efkeâ veJeerve Jew%eeefvekeâ oeJes JewOe SJeb 
meJe&ceevÙe nw~ Fmekeâes ØeceeefCekeâlee efJeMes<e%eeW keâe mebkegâue Øeoeve keâjelee 
nw~ uesefkeâve keäÙee Ùen meYeer ueesieeW hej meeceevÙe ™he mes ueeiet nesiee Ùen 
efJeÛeejCeerÙe nw ? Fmekeâe Gòej {t{ves kesâ efueÙes nce Gmekeâer mebmLeeDeeW 
keâe Øeefle‰eveeW hej osKevee Meg™ keâj osles nQ~ Deiej keâesF& DevegmebOeeve 
vesÛej heef$ekeâe ceW ØekeâeefMele ngDee Deewj keâesF& DevegmebOeeve keâeÙe& efkeâmeer 
meeceevÙe keâesefš kesâ DeKeyeej ceW ØekeâeefMele ngDee lees GmeceW nce Gme 
heef$ekeâe kesâ oeJes keâes cebpetjer osles nQ~ pees efkeâ GÛÛe keâesefš keâe nw~ 

 pees efkeâ DeewefÛelÙeelcekeâ nw~ Ùes meYeer leLÙe efJe%eeve keâer Øeke=âefle hej 
hegve:ÛeÛee& keâes JÙeòeâ keâjles nQ~ Fme meboYe& kesâ ØecegKe Jew%eeefvekeâ 
oeMe&efvekeâeW keâeue& hee@hej (1902-1994), Leeceme kegâve (1922-
1996), heeue hesâÙej yeQ[ (1924-1999) keâe veece GuuesKeveerÙe 
nw, efpevneWves Fmekeâer Øeke=âefle hej hegve: ÛeÛee& Øemlegle keâer nw~ 

 keâeue& hee@hej (1902-1994) ves ØelÙe#eJeeo leLee ceekeäme&Jeeo 
keâes ienve ™he mes DeOÙeÙeve efkeâÙee Deewj efJe%eeve keâer efJeMes<e JewÛeeefjkeâer 
keâes meYeer kesâ mece#e Øemlegle efkeâÙee~ DeeFvemšerve kesâ meehesef#elee kesâ 
efmeæeble mes Jes yengle ØeYeeefJele Les~ Fvekeâe ceevevee Lee efkeâ oes Meleeyoer 
lekeâ Dehevee ØeYeglJe keâeÙece jKeves Jeeues vÙetšveJeeoer YeeweflekeâMeeŒe hej 
Deveskeâ ØeMve G"eS pee mekeâles nQ~ GvneWves efJe%eeve keâer meehes#e Øeke=âefle 
keâer efJeJesÛevee keâer Deewj keâne efkeâ efJe%eeve keâesF& "esme Deewj mLeeÙeer 
efÛelejbpeve ™he ceW ceevÙe Jemleg veneR nw~ hee@hej ves Ùen DeefYeJÙeòeâ efkeâÙee 
nw, efkeâ efJe%eeve DeškeâueeW keâe efJe<eÙe nw efpemeceW efceLÙeeefmeæerkeâjCe Deewj 
Keb[ve keâe yeesueyeeuee nw~ pewmee efkeâ hee@hej14 ves keâne Lee, ‘‘Skeâ 
efmeæevle keâer Jew%eeefvekeâ ØeefmLeefle Fmekesâ efceLÙeeefmeæ nesves Ùee Keb[ve kesâ 
ÙeesiÙe nesves, Ùee hejer#eCe ÙeesiÙe nesves hej efveYe&j keâjleer nw~ Ssmee efmeæeble 
efpemekeâe efkeâmeer mebkeâuheveerÙe Iešvee mes KeC[ve veneR efkeâÙee pee mekeâlee~ 
hee@hej kesâ Devegmeej DeJew%eeefvekeâ nw~’’ Fvekeâe keânvee nw efkeâ %eeve kesâ 
efkeâmeer efJeMes<e œeesle keâer DeKeC[lee Ùee heefJe$elee keâes efmeæ keâjvee pe™jer 
veneR nw, Ûeens Jen yeskeâve keâe DevegYeJeJeeo nes Ùee [smkeâeš& Ùee yegefæJeeo 
nes Deewj Ùen lees keâYeer ve meesÛee peeÙes efkeâ Fmekesâ Éeje Deefpe&le %eeve 
efveef§elelee keâe #es$e nw~ Fmemes n"Oeefce&lee keâe efJekeâeme neslee nw Deewj Skeâ 
efceLÙeehetCe& efJeÕeeme hewoe nes peelee nw efkeâ mebmeej efJeÅeceeve efmeæeble kesâ 
melÙeeheve mes heefjhetCe& nw~ hee@hej ves Fme n"Oeceea efJeÛeejOeeje keâer 
DeeueesÛevee keâer Deewj leke&â efoÙee efkeâ efJe%eeve kesâJeue Kegueer Ùee cegòeâ 
mebmke=âefle kesâ meeLe ner Øeieefle keâj mekeâlee nw, efpemeceW Gmekeâer Keb[veerÙe 
(refutability) Deewj  efceLÙeeefmeæerkeâjCe (falsifiability) keâer 
mhetâefle& keâes yeÌ{eJee osvee nesiee~15 

 kesâJeue meceeueesÛeveerÙe yegefæJeeo keâer mebmke=âefle mes ner efJe%eeve 
Øeieefle keâjlee nw~ efJe%eeve mJeÙeb ceW meceeueesÛeveelcekeâ Deewj ueeskeâleebef$ekeâ 
neslee nw~ hejer#eCe Deewj $egefš, Devegceeve Deewj KeC[ve mes ner efJe%eeve 
ncesMee Øeieefle keâjlee nw~ uesefkeâve vekeâueer efJe%eeve n"Oeceea neslee nw, Ùen 
Deheveer JÙeeKÙeelcekeâ Meefòeâ kesâ Øeefle DeeÕemle neslee nw, Ùen kesâJeue hegef° 
Deewj melÙeeheve keâer Dehes#ee keâjlee nw~ efJe%eeve keâer Fme mecePe mes hee@hej 
ves leeefke&âkeâ ØelÙe#eJeeo, efve§eJeeo Deewj ceekeäme&Jeeo keâer DeeueesÛevee keâer~ 
otmejs MeyoeW ceW keâeue& hee@hej ves efJe%eeve keâes Skeâ veÙee DeLe& Øeoeve 
efkeâÙee~ Gmeves efJe%eeve keâes ØelÙe#eJeeoer efveef§eleleeDeeW mes cegòeâ keâjeves keâe 
ØeÙeeme efkeâÙee nw~ Gmekesâ efueS efJe%eeve meehes#e nw, efJe%eeve efceLekeâ yeveeves 
pewmee nw~ meb%eeveelcekeâ efveef§elelee mes GlheVe Ieceb[ efJe%eeve keâe mebJeOe&ve 
veneR keâjlee, yeefukeâ efJe%eeve keâer Je=efæ efJeveceülee keâer Gme YeeJevee mes 
nesleer nw~ efceLÙeeefmeeæerkeâjCe Deewj Keb[veerÙelee keâer mebYeeJeveeDeeW keâes 
Øeeslmeeefnle keâjW~ 

 Leeceme kegâve (1922-1996) ves Yeer Jew%eeefvekeâ oMe&ve hej 
keâeÙe& efkeâÙee nw~ Fvekesâ efueÙes meeceevÙe efJe%eeve Ssmes efveoMe&ve keâer 
kesâvõerÙelee hej efveYe&j keâjlee nw efpemes keâesF& efJeMes<e Jew%eeefvekeâ mecegoeÙe 
melÙe ceevelee nw~ kegâve kesâ MeyoeW ceW, ‘‘efveoMe&ve (Pradigm) lees 
JeemleefJekeâ Jew%eeefvekeâ DeeÛeej kesâ kegâÚ mJeerke=âle GoenjCe nw pewmes 
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keâevetve, efmeæeble, DevegØeÙeesie Deewj ef›eâÙeevJeÙeve Deeefo~ Ùes efveoxMeve Skeâ 
Ssmee cee@[ue Øeoeve keâjles nQ, efpevemes Jew%eeefvekeâ MeesOe keâer megmecyeæ 
hejcheje efJeMes<e keâe efJekeâeme neslee nw~ efveoMe&ve keâer kesâvõerÙelee, Fmekesâ 
Øeefle Øeefleyeælee Deewj Fmekeâer efJeefMe°lee efJe%eeve keâes "esme DeeOeej Øeoeve 
keâjleer nw~ Fmekeâer efoMee efveOee&efjle keâjleer nw, FmeceW DeKeC[veerÙelee Ùee 
efceLÙeekeâjCe veneR neslee nw~’’16 

 heeue hesâÙej yeQ[ (1924-1999) ves Jew%eeefvekeâ efJeefOe kesâ 
DeeefOeheleÙe keâer DeeueesÛevee keâer~ Fvekesâ efueÙes keâesF& Yeer efJeefOe, ÙeneB lekeâ 
efkeâ meJee&efOekeâ efJeefOe Yeer otmejer efJeefOeÙeeW keâes Deheves DeOeerve veneR keâj 
mekeâleer Deewj Gmekeâes neefMeÙes hej veneR jKe mekeâleer nw~ FvneWves 
Jew%eeefvekeâJeeo keâes Deheveer mJeerke=âefle veneR oer, efpevekeâer Ùen ceevÙelee nw 
efkeâ efJe%eeve ner %eeve keâe JewOe ™he nw~ Fmekesâ mLeeve hej FvneWves efJe%eeve 
keâer jepeveerefle, Meefòeâ kesâ meeLe Fmekesâ mecyevOe Deewj ØeÛeej leLee DevÙe 
ÙegefòeâÙeeW mes Fmekesâ Éeje %eeve kesâ meYeer Jewkeâefuhekeâ ™heeW keâer nlÙee keâjves 
jnmÙeesodIeešve efkeâÙee~ FvneWves peesjoej {bie mes keâne nw efkeâ 
Jew%eeefvekeâJeeo ueeskeâleebef$ekeâ meceepe keâer YeeJevee kesâ efJe™æ keâece keâjsiee 
keäÙeeWefkeâ ueeskeâleb$e ceW %eeve, heæefleÙeeW, efJeefOeÙeeW Deewj MeesOe keâer 
hejchejeDeeW ceW yenguelee nesleer nw~ hesâÙejyewC[ kesâ Devegmeej ØelÙeskeâ 
hejcheje, ØelÙeskeâ oble keâLee keâer Deheveer JewOelee nesleer nw~ kegâÚ Yeer ce=le 
Ùee DeLe&nerve veneR nw~17 

 hee@hej kesâ efueS efJe%eeve Gme Devegceeve keâer YeeBefle nw efpemekeâe 
KeC[ve nes, kegâve kesâ efueÙes efJe%eeve mebj#eCeJeeoer nw Ùen FmeefueS JÙeehle 
nw keäÙeeWefkeâ ueesieeW kesâ DevÙe mecetneW keâer lejn Jew%eeefvekeâeW hej mecekeâ#e 
mecetn Deewj DevÙe meceepeerkeâjCe keâer MeefòeâÙeeW keâe oyeeJe heÌ[lee nw~ 
hesâÙejyeQ[ kesâ efueÙes efJe%eeve kesâ DeeefOehelÙe Deewj efnbmee keâe Dehevee 
Fefleneme nw~ 

 Gòej DeeOegefvekeâleeJeeoer efÛebleve ves efJe%eeve keâer meòee keâes 
meebmke=âeflekeâ mevoYeeX keâes uesles ngS Fmes OejeMeener keâjves keâe keâeÙe& efkeâÙee 
nw~ ØelÙe#eJeeoer oMe&ve keâer peien meceepeefJe%eeveeW ceW iewj ØelÙe#eJeeoer 
oMe&ve keâe ØeJesMe neslee pee jne nw leLee efJe%eeve keâes Fme meboYe& ceW mJeÙeb 
keâes mLeeefhele keâjvee Fmekeâer meyemes yeÌ[er ogefJeOee nw~ meebmke=âeflekeâ 
efJeefJeOelee nesves kesâ heefjCeecemJe™he efJe%eeve oMe&ve ceW Ssmee keâesF& Øee™he 
DeYeer lekeâ efJekeâefmele veneR nes heeÙee pees efkeâ JewefÕekeâ mlej hej ØeÙeesie nes 
pees efkeâ Skeâ meceeve ™he mes %eeve keâe efvecee&Ce keâj mekesâ~ Fve 
meebmke=âeflekeâ leLee ceeveJeerÙe JÙeJenej keâer peefšueleeDeeW ves meeceeefpekeâ 
efJe%eeve ceW efJe%eeveoMe&ve keâer ÛegveewefleÙeeW keâes Øemlegle efkeâÙee nw~ pees efkeâ 
ielÙeelcekeâ mJe™he keâer YeefJe<ÙeJeeCeer keâjves keâer hetCe& ™he mes meeLe&keâ veneR  

nes hee jne nw, meeceeefpekeâ efJe%eeveeW ceW efJe%eeve mJeÙeb keâes efkeâme Øekeâej 
mLeeefhele keâj heeÙesiee Ùener Fmekesâ oMe&ve keâer meyemes yeÌ[er ogefJeOee nw~ 
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oef#eCeer Gòej ØeosMe kesâ hegjehee<eeefCekeâ GhekeâjCeeW keâe lekeâveerefkeâ efJeMues<eCe 
 

[e@Ê megpeelee ieewlece* 
 

hee<eeCe GhekeâjCeeW keâe efvecee&Ce SJeb Gvekeâe GheÙeesie Øeeiewefleneefmekeâ 
keâeueerve ceeveJe peerJeve keâer meyemes cenlJehetCe& GheueefyOe Leer~ Fve 
GhekeâjCeeW kesâ ØeÙeesie mes Jen Meejerefjkeâ yeue ceW meYeer heMegDeeW mes efveye&ue 
nesves kesâ yeeJepeto Gve hej Dehevee ØeYeglJe mLeeefhele keâj mekeâe~ 
Øeeiewefleneefmekeâ ceeveJe ves ØeejcYe ceW GhekeâjCe efvecee&Ce kesâ efueS hee<eeCe 
kesâ Deefleefjòeâ mecYeJele: nñer leLee uekeâÌ[er keâe Yeer GheÙeesie efkeâÙee nesiee~ 
efkeâvleg helLej keâer Dehes#ee oesveeW ner DeuhemLeeÙeer SJeb veeMkeeve nQ, 
efpemekesâ keâejCe Øemlej GhekeâjCeeW keâe hee<eeCe Ùegieerve mebmke=âefleÙeeW keâe 
DeOÙeÙeve keâjves kesâ efueS cenòJe Deewj DeefOekeâ yeÌ{ peelee nw~ hee<eeCe 
Ùegieerve mebmke=âefleÙeeW keâes ØecegKele: leerve keâeueeW ceW efJeYeeefpele efkeâÙee peelee 
nw– 

1.  hegjehee<eeCe keâeue  
2.  ceOÙehee<eeCe keâeue 
3.  veJehee<eeCe keâeue 

 Øemlegle MeesOe-he$e ceW oef#eCeer Gòej ØeosMe kesâ hegjehee<eeefCekeâ 
GhekeâjCeeW keâer efvecee&Ce lekeâveerefkeâ keâe efJeMues<eCe keâjves keâe ØeÙeeme efkeâÙee 
ieÙee nw~ Yeewieesefuekeâ ¤he mes oef#eCeer Gòej ØeosMe kesâ Devleie&le 
Fueeneyeeo lekeâ keâe Ùecegvee keâe oef#eCeer Yeeie leLee iebiee keâe oef#eCeer 
Yeeie (pees hetjye ceW JeejeCemeer efpeues lekeâ efJemle=le ¤he mes Hewâuee nw) 
Deelee nw~ oef#eCeer Gòej ØeosMe ceW ØecegKe ¤he mes efpeuee-PeeBmeer, efpeuee-
ueefuelehegj, efpeuee-nceerjhegj, efpeuee-yeeboe, Fueeneyeeo efpeues keâe oef#eCeer 
Yeeie, efpeuee-efcepee&hegj, efpeuee-meesveYeõ SJeb JeejeCemeer efpeues keâer 
ÛeefkeâÙee lenmeerue lekeâ keâe #es$e meefcceefuele nw~ 

 19JeeR Meleeyoer kesâ Gòejeæ& ceW oef#eCeer Gòej ØeosMe kesâ #es$e ceW 
hee<eeCe Ùegieerve mebmke=âefleÙeeW keâes Keespeves keâe keâeÙe& SÛeÊ efjJesòe keâeve&keâ1, 
SÊmeerÊSueÊ keâeuee&Fue2 leLee pesÊ keâe@keâyeve&3 ves ØecegKe ¤he mes efkeâÙee~ 
Øeeiewefleneefmekeâ DeOÙeÙeve kesâ #es$e ceW meceÙe-meceÙe hej efJeefYeVe hegjeefJeoeW, 
YetleòJeefJeoeW, hegjeJevemheefleMeeefm$eÙeeW SJeb ve=leòJeMeeefm$eÙeeW Éeje cenlJehetCe& 
MeesOe keâeÙe& efkeâS peeles jns nQ~ DeYeer lekeâ ngS Deveskeâ MeesOe keâeÙeeX mes 
mhe° nes Ûegkeâe nw, efkeâ hegjehee<eeCekeâeueerve GhekeâjCeeW keâes yeveeves kesâ efueS 
Deveskeâ efvecee&Ce lekeâveerkeâeW keâe ØeÙeesie efkeâÙee peelee Lee~ Ùener keâejCe nw, 
efkeâ hegjehee<eeCekeâeueerve GhekeâjCeeW keâes Gvekeâer efvecee&Ce lekeâveerefkeâ, 
Øee¤hekeâer SJeb mlejerkeâjCe kesâ DeeOeej hej cegKÙe ¤he mes leerve GhekeâeueeW 
ceW Jeieeake=âle efkeâÙee peelee nw :-  

1.  efvecvehegjehee<eeCe keâeue  
2.  ceOÙehegjehee<eeCe keâeue  
3.  GÛÛehegjehee<eeCe keâeue 

 

 hegjehee<eeCe keâeueerve ceeveJe keâe mechetCe& peerJeve Øeke=âefle hej ner 
efveYe&j Lee~ hee<eeCe GhekeâjCeeW keâe efvecee&Ce Øeeiewefleneefmekeâ ceeveJe keâer 
meyemes cenòJehetCe& ke=âefle Leer~ Øeeiewefleneefmekeâ ceeveJe ves GhekeâjCe efvecee&Ce 
kesâ efueS efJeMes<ele: GvneR helLejeW keâes Ûegvee pees Dehes#eeke=âle DeefOekeâ 
met#cekeâCe kesâ leLee keâ"esj Øeke=âefle kesâ nesles Les~4 hegjehee<eeCekeâeue cesb 
ceeveJe ves efHeäuevš (Flint), Ûeš& (Chert), Dee@ymeeref[Ùeve 
(Obsidian), mHeâefškeâeMce (Quartzite), efmekeâleeMce (Sand 
Stone), [esuesjeFš (Dolerite), Deesheue (Opal), pewmhej 
(Jasper) Deeefo hee<eeCeeW keâe ØeÙeesie GhekeâjCe yeveeves kesâ efueS 
yengleeÙele mes efkeâÙee Lee~ helLejeW keâes GhekeâjCe keâe mJe¤he Øeoeve keâjves 
kesâ efueS meJe&ØeLece cegKÙe hee<eeCe KeC[ (Core) mes DeeJeMÙekeâleevegmeej 
Heâuekeâ (Flake) efvekeâeues peeles Les~ Fve HeâuekeâeW keâes efvekeâeueves kesâ 
efueS øeejcYe cesb mecYeJele: efJeefYeVe ØeÙeesie efkeâS ieS neWies efpemekesâ 
heefjCeecemJe¤he HeâuekeâerkeâjCe keâer Deveskeâ ØeefJeefOeÙeeW keâe DeeefJe<keâej 
ngDee~  

 efvecvehegjehee<eeCe keâeueerve %eele GhekeâjCeeW ceW hesyegue (Pebble), 
nwC[skeäme (Handaxe) SJeb keäueJeerj (Cleaver) ØecegKe nQ~ 
efvecvehegjehee<eeCe keâeue Jesâ ceeveJe Éeje efveefce&le GhekeâjCe ØeejcYe ceW 
DeveieÌ{ (Irregular), Deekeâej ceW yeÌ[s SJeb Yeejer Les Deewj kegâÚ hej 
keâe@jšskeäme (Cortex) Yeer efJeÅeceeve Leer~ mecYeJele: Fve GhekeâjCeeW keâe 
efvecee&Ce efveyee&Oe HeâuekeâerkeâjCe (Free Flaking Technique) 
lekeâveerkeâ kesâ Éeje efkeâÙee ieÙee nesiee~ Fme lekeâveerkeâ kesâ Devleie&le efpeme 
hee<eeCe KeC[ keâes HeâueJeâerke=âle keâjvee nw Gmes efkeâmeer efmLej efveneÙeer 
(Anvil) kesâ Thej heškeâe peelee nw~ Fme lekeâveerkeâ keâes yuee@keâ-Dee@ve-
yuee@keâ lekeâveerkeâ (Block-on-Block Technique) Yeer keânles nQ 
(efÛe$e mebÊ-1)~ ÛetBefkeâ HeâuekeâerkeâjCe keâer Fme efJeefOe ceW efveÙev$eCe keâer 
keâceer Leer Dele: pees Heâuekeâ cegKÙe hee<eeCe (Core) mes Deueie ngS Jen 
Jepeve ceW Yeejer leLee Deekeâej ceW yeÌ[s SJeb Gvekeâe DeOe&Mebkegâ (Bulb of 
Percussion) DeefOekeâ efJekeâefmele nw~ DeeIeele-mLeue (Striking 
Platform) Deewj DeOe&Mebkegâ keâs yeerÛe yeves Heâuekeâ keâe keâesCe ØeeÙe: 
100˚ mes 120˚ keâe neslee nw~ 

 

 

 

 

 

 
efÛe$e mebÊ-1 

                          
 
   

µ
Deefmemšsvš ØeesHesâmej, Øee.Yee.F.meb. SJeb hegjeleòJe efJeYeeie, keâuee mebkeâeÙe, keâeMeer efnvot efJeÕeefJeÅeeueÙe
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 HeâuekeâerkeâjCe keâer Skeâ DevÙe lekeâveerkeâ efveÙeefv$ele HeâuekeâerkeâjCe 
(Controlled Flaking) Yeer nw~ Fme lekeâveerkeâ ceW nLeewÌ[e ÛeueeÙeceeve 
leLee efveÙeefv$ele neslee nw~ efpemeJeâs JeâejCe HeâuekeâerkeâjCe keâer ØeefJeefOe hetJe& 
keâer leguevee ceW efveÙeefv$ele nesves ueieer Deewj Oeerjs-Oeerjs GhekeâjCeeW keâe 
mJe¤he megieÌ{ neslee Ûeuee ieÙee~ Fme ØeefJeefOe mes efvekeâues HeâuekeâeW hej 
DeOe&Mebkegâ DeefJekeâefmele SJeb meheeš leLee Heâuekeâ efÛeÖ efÚÚues nesles nQ~ 
efveÙeefv$ele HeâuekeâerkeâjCe ceW Jeâesceue DeLeJee yesueveeJeâej nLeewÌ[s (Soft or 
Cylendrical Hammer) Jeâe ØeÙeesie efJeâÙee peelee nw~ nLeewÌ[e Jeâ"esj 
ueJeâ[er, nñer SJeb cegueeÙece hee<eeCe Jeâe nes meJeâlee nw~ 

 oef#eCeer Gòej ØeosMe kesâ uenÛegje (GÊØeÊ Jeâs efpeuee-PeeBmeer SJeb 
nceerjhegj leLee ceÊØeÊ Jeâs efpeuee-Úlejhegj Jeâs ef$eJeâesCeerÙe mebiece Jeâs meceerhe 
efmLele), yeveieeBJe (PeeBmeer Jeâs meceerhe GÊØeÊ-ceÊØeÊ Jeâerr meercee hej efmLele), 
yesuenjkeâe (efpeuee-yeeboe), ieesheerhegj (efpeuee-yeeboe), efveefn (ceeefveJeâhegj Jeâs 
meceerhe efmLele), hejefmeefOeÙee (efpeuee-Fueeneyeeo), cengieÌ{ (efpeuee-
efcepee&hegj), ueefuelehegj Skeb efmebiejewueer yesefmeve (efpeuee-meesveYeõ) mes 
efvecvehegjehee<eeCe keâeueerve mebmke=âefle kesâ ØeceeCe %eele ngS nQ~5 ÙeneB mes 
meesnve mebmke=âefle (hesyegue GhekeâjCe) Deewj SMÙetefueÙeve mebmke=âefle 
(nwC[skeäme, keäueerJej) kesâ GhekeâjCeeW keâer Øeeefhle ngF& nw~ oef#eCeer Gòej 
ØeosMe mes SMÙetefueÙeve mebmke=âefle kesâ Øeehle GhekeâjCeeW kesâ DeeOeej hej Ùen 
keâne pee mekeâlee nw, efkeâ Skeâ Jeie& ceW nwC[skeäme kesâ meeLe hesyegue 
GhekeâjCeeW keâer GheefmLele 12 mes 20 ØeefleMele nw Deewj otmejs Jeie& ceW 
hesyegue GhekeâjCe Ùee lees DevegheefmLele nQ Ùee Gvekeâe ØeefleMele meerefcele (5 
ØeefleMele) nw~ Fve oesveeW JeieeX ceW nwC[skeäme leLee keäueerJej ØecegKe GhekeâjCe 
nQ~ uenÛegje mes hesyegue GhekeâjCeeW keâer Øeeefhle ngF& nw~ Ùes hesyegue GhekeâjCe 
keäJeeš&peeFš kesâ nQ~ Ùen@be mes «esveeFš, Deesheue, pesmhej SJeb keäJeešd&pe kesâ 
hesyegue GhekeâjCeeW keâer Yeer Øeeefhle ngF& nw~ GhekeâjCe ØekeâejeW ceW Ûee@hej-
Ûee@efhebie keâer yenguelee nw~ Ûee@hej-Ûee@efhebie kesâ efvecee&Ce kesâ efueS cegKÙe ¤he 
mes yuee@keâ-Dee@ve-yuee@keâ lekeâveerkeâ keâe ØeÙeesie efkeâÙee ieÙee nw~6 

 SMÙetefueÙeve GhekeâjCe GÅeesie kesâ ØeceeCe ieesheerhegj, efveefn, 
hejefmeefOeÙee, cengieÌ{, ueefuelehegj, efmebiejewueer yesefmeve Deeefo mes Øeehle ngS 
nQ~ ieesheerhegj mes nwC[skeäme (8.8³), keäueerJej (13.6³), Ûee@hej 
(15.9³), meeOeejCe Heâuekeâ, DeebefMekeâ ¤he mes lewÙeej keâesj Deeefo keâer 
Øeeefhle GuuesKeveerÙe nw~ ÙeneB mes meerefcele mebKÙee ceW Ssmes Heâuekeâ Yeer Øeehle 
ngS nQ efpevemes mhe° neslee nw, efkeâ Fme #es$e ceW Gòece HeâuekeâerkeâjCe kesâ 
efueS uesJeeuee@Ùemed lekeâveerkeâ keâe ØeejcYe nes ieÙee Lee~ efveefn mes 
uesJeeuee@Ùemed lekeâveerkeâ mes efvekeâeues ieS HeâuekeâeW keâer mebKÙee ceW ke=efæ 
efoKeeF& heÌ[leer nw~ 

 Øeeiewefleneefmekeâ ceeveJe ves Heâuekeâ efvecee&Ce kesâ efueS Skeâ efJeefMe° 
lekeâveerefkeâ keâe Yeer GheÙeesie efkeâÙee efpemes uesJeeuee@Ùemed lekeâveerkeâ kesâ veece 
mes peevee peelee nw~ Fme lekeâveerkeâ mes Heâuekeâ efvekeâeueves kesâ efueS 
meJe&ØeLece keâesj keâes lewÙeej efkeâÙee peelee nw~ Fmekeâs efueS Ûegves ngS hee<eeCe 
KeC[ kesâ ÛeejeW lejHeâ nukesâ nLeewÌ[s (Soft Hammer) mes kesâvõesvcegKe 
mebIeele (Centrally Directed Percussion) kesâ Éeje Úesšs-Úesšs 

Heâuekeâ efvekeâeues peeles nQ~ kesâvõesvcegKe mebIeele efJeefOe kesâ heefjCeecemJe¤he 
Heâuekeâ efÛevn keâesj kesâ ceOÙe ceW Skeâ otmejs mes efceue peeles nQ~ Heâuekeâ 
keâe keâesCe ØeeÙe: 90˚ kesâ yejeyej Ùee Gmemes keâce keâe neslee nw~ Fme 
Øekeâej peye hesyegue/hee<eeCe KeC[ keâer Thej keâer mechetCe& melen ØecegKe 
Heâuekeâ efvekeâeueves kesâ efueS lewÙeej nes peeleer nw, lees Heâuekeâ keâes cegKÙe 
hee<eeCe mes Deueie keâjves kesâ efueS DeeIeele mLeue (Striking 
Platform) lewÙeej efkeâÙee peelee nw~ efpeme hej keâesceue nLeewÌ[s 
(Soft/Cylendrical Hammer) mes ØelÙe#e Ùee DeØelÙe#e mebIeele keâj 
cegKÙe Heâuekeâ Øeehle efkeâÙee peelee Lee~ Øeehle Heâuekeâ hej keâesjšskeäme 
(Ùeeveer hee<eeCe keâer Øeeke=âeflekeâ melen) efJeÅeceeve veneR nesleer nw~ Fme 
lekeâveerkeâ mes efvekeâeues ieS cegKÙe Heâuekeâ keâe mJe¤he keâÛÚhe 
(Tortoise) pewmee neslee nw~ efpeme keâesj mes uesJeeuee@Ùemed Øekeâej kesâ 
Heâuekeâ efvekeâeues ieS Les, Gmes keâÛÚhe keâesj (Tortoise Core) Yeer 
keânles nQ~ Fme lekeâveerkeâ kesâ Éeje Skeâ yeej ceW Skeâ ner ØecegKe Heâuekeâ 
efvekeâeuee pee mekeâlee Lee~ otmeje Heâuekeâ Øeehle keâjves kesâ efueS mechetCe& 
Øeef›eâÙee keâes hegve: keâesj lewÙeej keâjves kesâ efueS ØeÙeesie keâjvee DeeJeMÙekeâ 
Lee~ uesJeeuee@Ùemed lekeâveerkeâ mes efvekeâues Heâuekeâ Úesšs Deewj heleues nesles Les 
leLee DeOe&Mebkegâ (Bulb of Percussion) DeefJekeâefmele SJeb meheeš 
neslee nw~ Fme lekeâveerkeâ keâe veecekeâjCe øeâebme  kesâ hesefjme kesâ Gheveiej 
uesJeeuee@Ùemed hewjsle (Levallois Perret) kesâ veece hej heÌ[e~ Heâuekeâ 
GhekeâjCe efvecee&Ce lekeâveerkeâeW ceW uesJeeuee@Ùemed lekeâveerkeâ mes efvekeâues Heâuekeâ, 
Heâuekeâ GhekeâjCeeW keâer meyemes efJekeâefmele DeJemLee keâes Øeoe|Mele keâjles nQ 
(efÛe$e mebÊ-2)~ Fme ØeefJeefOe keâe ØeÙeesie efvejvlej GÛÛe hegjehee<eeCe 
keâeue lekeâ efJeefYeVe heefjJeefle&le ¤heeW ceW osKeves keâes efceuelee nw~ 

 

 

 

 

 

 

 

 

 

 hejefmeefOeÙee mes Øeehle GhekeâjCeeW keâes lekeâveerkeâ Deewj Øee¤hekeâer kesâ 
DeeOeej hej efvecve Deewj ceOÙe hegjehee<eeCe keâeue ceW jKee ieÙee nw~ ÙeneB 
mes efvecvehegjehee<eeCe keâeueerve GhekeâjCe mecetneW ceW nwC[skeäme, keäueerJej kesâ 
meeLe m›esâhej keâer Yeer Øeeefhle ngF& nw~ Fve meYeer GhekeâjCeeW keâe efvecee&Ce 
keäJeeš&pe hee<eeCe KeC[eW mes Øeehle yeÌ[s-yeÌ[s HeâuekeâeW hej ngDee nw~ 
cengieÌ{ veecekeâ ieeBJe mes Yeejer SJeb yeÌ[s nwC[skeäme leLee ÛeewÌ[s SJeb uecyes 
HeâuekeâeW keâer Øeeefhle ngF& nw~ cengieÌ{ mes kegâÚ efJeefYeVe Øekeâej kesâ heeÕe& 
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m›esâhej (Side Scraper) Yeer Øeehle ngS nQ~ ÙeneB kesâ GhekeâjCeeW kesâ 
efvecee&Ce ceW uesJeeuee@Ùemed lekeâveerkeâ keâes DeefOekeâ cenòee oer ieF& Leer~ 
efmebiejewueer yesefmeve7 mes Ûee@hej-Ûee@efhebie (meerefcele mebKÙee), keäueerJej, Heâuekeâ 
leLee keâesj GheueyOe ngS nQ~ efmebiejewueer mes %eele hee<eeCe GhekeâjCe, 
GhekeâjCeeW kesâ efvecee&Ce ceW Øeesšes uesJeeuee@Ùemed SJeb uesJeeuee@Ùemed lekeâveerkeâ 
keâer ØeOeevelee keâes ØeoefMe&le keâjles nQ~ Fmekesâ DeueeJee yesueve, kesâve SJeb 
meesve veoer kesâ «esJeue peceeJe mes Yeer efvecve hegjehee<eeCe keâeueerve GhekeâjCeeW 
kesâ ØeceeCe nwC[skeäme SJeb keäueerJej kesâ ¤he ceW Øeehle ngS nQ~ 

 oef#eCeer Gòej ØeosMe mes ceOÙehegjehee<eeCe keâeueerve mebmke=âefle kesâ 
GhekeâjCe Yeer %eele ngS nQ~ Fme keâeue kesâ ØecegKe GhekeâjCe m›esâhej Lee~ 
Fve GhekeâjCeeW kesâ meeLe hetJe&Jeleea mebmke=âefle kesâ GhekeâjCe Ûee@hej SJeb 
Ûee@efhebie keâer Øeeefhle meerefcele ¤he mes nesleer nw~ ceOÙehegjehee<eeCe keâeue mes 
mecyeefvOele GhekeâjCe uenÛegje, hejefmeefOeÙee, Ûewvehegje (hejefmeefOeÙee Jeâs 
meceerhe efmLele), yew"keâJeeB (efpeuee-Fueeneyeeo) leLee efmeæhegj (efpeuee-
yeeboe) mes ØekeâeMe ceW DeeS nQ~ uenÛegje mes Øeehle heòeer kesâ Deekeâej 
(Leaf Shaped) keâe GhekeâjCe uesJeeuee@Ùemed lekeâveerkeâ kesâ ØeÙeesie keâe 
cenlJehetCe& ØeceeCe Øemlegle keâjlee nw~ oef#eCeer Gòej ØeosMe ceW 
ceOÙehegjehee<eeCe keâeue kesâ hee<eeCe GhekeâjCeeW keâe Øemeej efJemle=le #es$e ceW 
Lee~ Fme mebmke=âefle mes mecyeefvOele GhekeâjCe meesve, kesâve, yesueve SJeb 
mÙeesefle veefoÙeeW kesâ «esJesue peceeJeeW mes Yeer GheueyOe ngS nQ~ Fve 
GhekeâjCeeW kesâ efvecee&Ce ceW uesJeeuee@Ùemed lekeâveerkeâ keâer ØeOeevelee efoKeeF& 
osleer nw~ kesâJeue efmeæhegj mes %eele GhekeâjCeeW ceW Fme lekeâveerkeâ keâe 
DeeYeeJe nw~ Fme mebmke=âefle kesâ GhekeâjCe efvecee&Ce kesâ efueS 
ef›eâhšesef›eâmšsueeFve efmeefuekeâe (Cryptocrystalline Silica) hee<eeCe 
keâe ØeÙeesie efkeâÙee ieÙee~ øeâebme ceW [sefvškeäÙetuesš cegmlesefjÙeve 
(Denticulate Mousterian) keâe Devegheele veesÛÌ[ (Notchd)  keâer 
leguevee ceW peneB GÛÛe mes yengle GÛÛe jne nw, lees JeneR oef#eCeer Gòej 
ØeosMe kesâ hee<eeCe GhekeâjCeeW ceW Ùen Devegheele ceOÙece Deewmele keâe nw~ 
mlejerke=âle ¤he mes ceOÙe hegjehee<eeCe keâeue SMÙetefueÙeve mlej kesâ ThejJeleea 
peceeJe mes efceuelee nw~ meeLe ner Fmekeâer meyemes cenlJehetCe& efJeMes<elee Ùen 
nw, efkeâ Fme keâeue ceW GhekeâjCe efvecee&Ce kesâ efueS uesJeeuee@Ùemed lekeâveerkeâ 
keâe ØeÙeesie Je=nod mlej hej ngDee~ 

 Gòej ØeosMe kesâ oef#eCeer #es$e mes %eele GÛÛe hegjehee<eeCekeâeueerve 
GhekeâjCe efJeefJeOe efJeMes<eleeDeeW keâes ØeoefMe&le keâjles nQ~ efHeâj Yeer Ùen 
keâeue lekeâveerkeâ-Øee¤hekeâer kesâ DeeOeej hej hetJe&Jeleea mebmke=âefle mes pegÌ[e 
ngDee nw~ oef#eCeer Gòej ØeosMe ceW GÛÛe hegjehee<eeCekeâeueerve GhekeâjCe 
owÙee (mÙeesefle veoer kesâ oeefnves leš hej efmLele), uenefjÙee[ern8 (efpeuee-
efcepee&hegj), uesKeefnÙee9, ceesjneve heneÌ[10, yesIeFKeesj11, DeFbÛeJeeje 
(efpeuee-yeeboe), ueesOeJeeje (efpeuee-yeeboe) SJeb efmeæhegj Deeefo mes Øeehle 
ngS nQ~ Fme keâeue kesâ GhekeâjCeeW ceW ØecegKe ¤he mes yues[, yÙetefjve 
(meerefcele ¤he mes), yues[uesš, heesFbš kesâ meeLe m›esâhej, uesJeeuee@Ùemed 
Heâuekeâ, [sefvškeäÙetuesšdme, yeesjj Deeefo keâer Øeeefhle Yeer GuuesKeveerÙe nw~ 
Fme keâeue kesâ GhekeâjCeeW kesâ efvecee&Ce kesâ efueS meeOeejCele: uesJeeuee@Ùemed 

lekeâveerkeâ keâe ØeÙeesie efkeâÙee peelee Lee~ efkeâvleg efJeefMe° Øekeâej kesâ uecyes 
yues[ keâer Øeeefhle kesâ efueS ØesMej lekeâveerkeâ (Pressure Technique) 
keâe ØeÙeesie Fme keâeue ceW GuuesKeveerÙe nw~ Fme lekeâveerkeâ kesâ Devleie&le 
lewÙeej keâesj hej ØelÙe#e Ùee DeØelÙe#e ¤he mes nukesâ nLeewÌ[s Éeje oyeeJe 
[euee peelee Lee Deewj efpemekesâ heefjCeecemJe¤he uecyes SJeb heleues yues[ 
Heâuekeâesb keâer Øeeefhle keâer peeleer Leer (efÛe$e mebÊ-3)~ GhekeâjCe efvecee&Ce 
kesâ efueS ef›eâhšesef›eâmšsueeFve efmeefuekeâe hee<eeCe kesâ meeLe-meeLe Fme keâeue 
ceW keäJeeš&peeFš SJeb mesC[ mšesve keâe Yeer meerefcele ØeÙeesie osKeves keâes 
efceuelee nw~ 

 

 

 

 

 

 

 

 Fme Øekeâej Ghejesòeâ DeOÙeÙeve mes mhe° nw, efkeâ oef#eCeer Gòej 
ØeosMe mes %eele hegjehee<eeCekeâeueerve GhekeâjCeeW kesâ efvecee&Ce ceW cegKÙe ¤he 
mes yuee@keâ-Dee@ve-yueekeâ lekeâveerkeâ (Block-on-Block Technique) 
/ efmLej efveneÙeer lekeâveerkeâ (Anvil Technique), ÛeueeÙeceeve nLeewÌ[e 
lekeâveerkeâ (Stone Hammer Technique), uesJeeuee@Ùemed lekeâveerkeâ 
(Levallois Technique) SJeb ØesMej lekeâveerkeâ (Pressure 
Technique) keâe ØeÙeesie efkeâÙee ieÙee nw~ Fve lekeâveerkeâeW ceW 
uesJeeuee@Ùemed lekeâveerkeâ keâe ØeÙeesie ØecegKe ¤he mes ceOÙehegjehee<eeCe keâeue 
ceW efkeâÙee ieÙee Lee~ efkeâvleg Fme lekeâveerkeâ keâe ØeejcYe efvecvehegjehee<eeCe 
keâeue ceW meerefcele ¤he mes efoKeeF& heÌ[lee nw Deewj Fmekesâ ØeÙeesie keâer 
efvejvlejlee GÛÛe hegjehee<eeCe keâeue lekeâ osKeer peeleer nw~ 
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O 

Depeg&ve Je=#e keâer DebleJÙe&Lee 

[e@. ßeerOej efÉJesoer* 

ceQ Depeg&ve ntB, 

 Deehekeâe MeeMJele noÙe efce$e, 

yengcetuÙe lelJeeW mes heefjhetCe&, 

 ØeefleJe<e& Dehevee Jeukeâue, 

legcnejs efoue keâer cepeyetleer kesâ efueS, 

 men<e& Gleejlee ntB ceQ~ 

hej legceves ueesYeJeMe cesjer hetjer ÛeceÌ[er GOesÌ[ oer, 

 Úueveer keâj efoÙee cesje mechetCe& Mejerj, 

cew efveJe&m$e peue Yeespeve mes JebefÛele, 

 he$enerve metKe keâj keâeBše nes ieÙee ntB~ 

Skeâ #eCe meesÛee neslee, 

 peye legcnejer ùoÙe veefuekeâeSb, 

efÛekeâveeF& kesâ {sj mes DeJe™æ neWieer, 

 ùoÙe Ûeerlkeâej keâj jne nesiee, 

legcneje efÛejbleve meKee, 

 lJeÛeeefJenerve, lelJeefJenerve 

"t" Depeg&ve keäÙee osiee legcnW?

  Jeen js ueesYe, 

 legceves cegPe pewmes cetkeâ efvejern 

  Dem$enerve Mem$enerve ØeeCeer hej, 

 DeeIeele keâj, 

  Depeg&ve hej veneR, 

 Deheves ner ùoÙe hej kegâ"ejeIeele efkeâÙee, 

  Øeke=âefle keâer ieeso mes njs-Yejs Je=#e keâes Úerve keâj, 

 Dehevee ner meJe&veeMe efkeâÙee~ 

  DeÛÚe neslee nce Fmes mecePe uesles, 

 Depeg&ve keâer DebleJÙe&Lee, 

  Øeleerkeâ nw Øeke=âefle keâer ceeefce&keâ heerÌ[e, 

 Gmekesâ DeJemeeo keâe~ 

  Øeke=âefle mes Ùen efKeueJeeÌ[ ve keâjW, 

 Deefheleg Gmekeâe meeefVeOÙe meenÛeÙe&, 

  meekeâej mJeerkeâej Debieerkeâej keâjW~ 
O 

µ
[erve SJeb efØebefmeheue, nceoo& cesef[keâue FbefmššŸetš Sb[ efjmeÛe&, veF& efouueer



 

 

YeejleerÙe ef$emkeâvOe pÙeesefle<e keâe Jew%eeefvekeâlJe –Skeâ meceer#ee 
 

Øees. meefÛÛeoevevo efceße* 
 

1. mebefnleesòeâ ØeYeeJe %eeheve 

Fmekesâ Devleie&le ye=nlmebefnleesòeâ ve#e$eefJeÅee meewjceC[ueerÙe mebÛeej SJeb 
Fvekesâ Yethe=‰ ÂMÙe JeCe& SJeb jeefMeiele mebÛeej leLee efyecyeue#eCe SJeb 
GoÙeemleeefo mes nesves Jeeues ØeYeeJeeW keâer meceer#ee keâer ieÙeer nw~ ÙeLee—
ve#e$e±«en kesâ Ùeesiepe ØeYeeJe kesâ Devleie&le DeeefolÙeÛeej, ÛevõÛeej, 
jengÛeej, YeewceÛeej, yegOeÛeej, ieg®Ûeej, Meg›eâÛeej, MeefveÛeej SJeb kesâlegÛeej 
kesâ Devegmeej efoJÙeØeYeeJe keâe Yeewce™he SJeb Gmekesâ mJe™he keâes 
ye=nlmebefnlee ceW efJeefOeJeled oMee&Ùee ieÙee nw~1 ve#e$eeW kesâ DeÛeue ØeYeeJe 
«eneW kesâ mebÛeejeefo mes YeewceÙeesie mes efkeâme lejn he=LJeer leLee Fmekesâ efJeefYeVe 
YetYeeieeW keâes ØeYeeefJele keâjles nw, Fmekeâer meceer#ee Yeer FmeceW ÙeLee meeOÙe 
keâer ieÙeer nw~ Fmekesâ keâF& efve<keâ<e& Keieesue Yeeweflekeâ leLee cenekeâeMeefJe%eeve 
kesâ Fleveer Øeieefle kesâ yeeo Yeer DeYeer Yeer ØeÙeesie mes yeefnYet&le nw~ ve#e$e, 
«en, mebÛejCe, efyecyeue#eCe, JeCe& Deeefo keâer meehes#elee mes efkeâve-efkeâve 
YetKeC[eW ceW keâye efkeâme lejn kesâ ØeYeeJe Ieefšle neWies, SleoLe& hejer#eCe 
SJeb ieefCeleerÙe melÙeeheve kesâ mecevJeÙe mes $e+ef<eÙeeW Éeje Øeoòe efJeefMe° 
ceeie& keâe ueeYe Fme Meleeyoer ceW Yeejle leLee efJeÕe ues mekeâlee nw~ Ùeefo 
Deepe Yeer mebieef"le DevJes<eCe mes mebefnleesòeâ OeejeDeeW keâes efHeâj mes Yeejle 
ceW ØeeÛeerve veJeerve Ùeesie mes mebieef"le keâj mebÛeeefuele efkeâÙee peeÙes~ 

• Yetmeehes#e efoJÙe ØeYeeJe ØeceeCe kesâ Devleie&le DeiemlÙeÛeej, 
mehleef<e&Ûeej,  Yeer ve#e$eeW kesâ efoJÙe ØeYeeJe kesâ vecetves nQ~ ÙeneB 
Skeâ leLÙe OÙeeleJÙe nw, efkeâ Devevle ve#e$eeW keâer meòee mJeerkeâej 
keâjves hej Yeer 54 ve#e$ehegÀeeW kesâ, GveceW Yeer 28 ve#e$ehegÀeeW kesâ 
cegKÙeØeYeeJe YetceOÙeYeeie hej efJe<egJeled mes oesveeW Deesj 00 mes 
66.50 De#eebMe lekeâ cegKÙe™he mes ceeves ieÙes nQ ~ Gmemes Gòej 
oesveeW OeÇgJe lekeâ OeÇgJeerÙe SJeb leoemeVe kesâ ØeYeeJe DeefOekeâ SJeb 
Gòejer OeÇgJeemeVe Gòejer-ieesueeæ& kesâ SJeb oef#eCeer OeÇgJeemeVe oef#eCeer 
ieesueeæ& kesâ ve#e$e otjmLe nesves hej Yeer Jes DeefOekeâ ØeYeeJeer nesles 
nQ ~ YetceOÙe ›eâeefvle#es$eerÙe ve#e$e Yeer metÙe& meehes#e oesveeW OeÇgJeeW keâes 
SJeb DeemeVe YetYeeieeW keâes ØeYeeefJele keâjles nQ~2 

• ve#e$eeW kesâ DeÛeue ØeYeeJe keâe DeLe& Ùen nw efkeâ Fvekesâ Deekeâ<e&Ce 
pevÙe ØeYeeJe mee#eeled he=LJeer hej veneR nesles, uesefkeâve JeneB ve#e$eeW 
kesâ Deekeâ<e&Ce ØeYeeJe mes nceeje metÙe& mee#eeled mecyeæ nQ~ Dele: 
Fvekesâ DeÛeueJeled efJeefkeâjCe-«enmebÛeej JeCee&efo Ùeesie mes veeveeefJeOe 
ØeYeeJeeslheeokeâ nesles nQ~ Ùes meYeer leLÙe Øekeâejevlej mes 
ye=nlmebefnleeefo ceW efoJÙe ØeYeeJe kesâ Devleie&le heef"le nQ~ Deepe kesâ 
Keieesue Yeeweflekeâeefo kesâ hejer#eCe ÙeÅeefhe Gmeer efoMee ceW keâoce 
yeÌ{e jne nw~ Devevle cenekeâeMe ceW pewmes-pewmes efoiosMekeâeueeefle- 

 

›eâceCe #ecelee yeÌ{leer peeÙesieer, Gmes meefoMe jKeves hej ner Jewefokeâ 
ue#Ùe Øeehle nes mekesâiee~3 

2. YetKeC[efJeYeeie SJeb YeieesueerÙemecyevOe efJeÛeej 

ketâce& efJeYeeie—Jemlegle: Ùen ve#e$e meehes#e Yet efJeYeeie keâes 
oMee&lee nw~ mechetCe& he=LJeer kesâ ceOÙe ceW ØeÙeeie keâes keäÙeeW jKee leLee 
Fmekeâer ceOÙeosMe meb%ee keâj ke=âefòekeâeefo 3-3 ve#e$e 3, 4, 5 hetJe&-hetJe& 
›eâce mes Ûe›eâerÙe Âef° mes mLeeefhele keâj Gmemes hetJe& 6, 7, 8 mebKÙekeâ 
ve#e$e SJeb 9, 10, 11 DeefivekeâesCe kesâ osMe ›eâce mes mece«e he=LJeer keâes 
ve#e$e ØeYeeJe keâer meehes#elee mes efJeYeeefpele efkeâÙee nw~ keäÙee keâYeer ceOÙe 
osMe ceW megces™ (Gòej OeÇgJe mLeeve) Lee? Ùee YetceOÙe Lee? Ùee Fme cetue 
mes keâF&- keâesF& Deewj jnmÙe peg[s nw? 

Fvekesâ ØeceeCeeW hej DevJes<eCe pe™jer nw~ ØelÙe#e Iešvee mes keâejCe 
lekeâ hengBÛeves ceW efJeueesce efJeefOe kesâ DeeßeÙe mes hengBÛevee nesiee~ efpeme 
Øekeâej ketâce& efJeYeeie he=LJeer keâe nw, Gmes Yeejle Je<e& kesâ ceOÙe ceW ØeÙeeie 
keâes efveJesefMele keâj Gmekesâ ÛeejeW Deesj kesâ osMe ye=nlmebefnlee ceW heef"le nQ~ 
Ùen YeejleJe<e& kesâ efJemle=le meercee keâe mebkesâle leLee osMe ØeYeeJe%eeheve kesâ 
efueS cenlJehetCe& ØeeÛeerve (ceOÙekeâeueseæ=le) mebkesâle nw~ ketâce&iele ve#e$e-
heehe«en mes heerefÌ[le, kesâleg heerefÌ[le leLee DeMegYeHeâueo nesves hej 
peieuueive, Je<e&ueiveeefo ØeceeCe kesâ ›eâce mes ketâce& mecyeæ  osMeefJeMes<e 
keâes heerefÌ[le keâjles nQ~4. ketâce& ceW he=LJeer keâe veewKeC[ SJeb Je<e& (osMe Ùee 
je°^) Yeejle Je<e& kesâ efnmeeye mes heef"le nQ~ Je<e& keâe 9 KeC[, 27 
GheKeC[ YetceOÙe meehes#elee mes leLee YeejleJe<e& keâer meehes#elee mes SJeb  
ve#e$eJÙetn mecemle 32 MueeskeâeW ceW Jejen ves efJeefYeVe Yethe=‰erÙe heoeLe&, 
peerJe, pevleg SJeb JevemhelÙeeefo keâes ke=âefòekeâeefo ve#e$eJeieeX ceW meecetefnkeâ 
™he mes Jeieeake=âle efkeâÙee nw~ ØelÙeskeâ %eeve, keâce& leLee mecyeæ heoeLe& keâes 
ve#e$eJeie& ceW Jeieeake=âle keâjvee, iegCemeecÙe kesâ Devegmeej Øeke=âefle keâs 
ef$eiegCeelcekeâ leLee heebÛeYeweflekeâ mecyeælee keâe  Åeesleve keâjlee nw~ 
heÃeceneYetle SJeb ef$eiegCeceÙeer Øeke=âefle ØeYeeJe ØekeâšerkeâjCe keâe ØelÙe#e nsleg 
nw~ heÃeceneYetleeefve Ùeesefveefjefle heejeMej Jejen leLee yeuueeuemesveeefo kesâ 
ØeceeCe mes %eele neslee nw~5. 

3. osMe heoeLe& SJeb pewJe peiele keâer «enØeYeeJe mecyeælee 

«enYeefòeâ—Fmekesâ Devleie&le 42 MueeskeâeW ceW «en mes mecyeæ 
SJeb ØeYeeefJele osMeefJeMes<e ieCeefJeMes<e, heoeLe& SJeb peerJeefJeMes<e keâer 
mecyeælee SJeb MegYeeMegYelJe Yeso mes Fvekesâ Üeme Je=efæÙeeefo ØeYeeJe keâejCe 
kesâ ™he ceW Âef°ieesÛej nesles nQ ~6. 

«enÙegæ—Fmemes Gvekesâ ue#eCe SJeb ØeYeeJe keâe JeieeakeâjCe leLee  

 µØeesHesâmej, pÙeesefle<e efJeYeeie, mebmke=âle efJeÅee Oece& efJe%eeve mebkeâeÙe, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer
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Fvekesâ ØeÙeesie mes oes osMe, JÙeefòeâ Ùee heefjJeej kesâ Ùegæeefo kesâ efveOee&jCe 
kesâ mebkesâle SJeb veiejeefo pevÙe efJeheefòe Deeefo kesâ efveOee&jCe kesâ mebkesâle 
mebefnlee mkeâvOe keâer meercee keâes Deewj DeefOekeâ cenlJe hetCe& yevee oslee nw ~ 
efpeme ve#e$e keâer meehes#elee mes «eneW kesâ Ùegæeefo nesles nQ, Gmeer keâer 
meehes#elee mes osMe, veiej, «eece, meceepe, heefjJeej leLee JÙeefòeâ lekeâ hej 
kewâmes efveOee&jCe nes, SleoLe& mebefnlee kesâ meeLe mJejMeeŒe, 
(vejheeflepeÙeÛeÙee& Deeefo) leLee ØeMvelev$e (ØeMveceeiee&efo) Yeer õ°JÙe nQ~7 

cevemeleòJe leLee ÛevõØeYeeJe mecyeælee 

MeefMe«en meceeiece— («en±Ûevõ meehesef#ekeâ Ùegefle leLee 
mebÛejCe) Fmemes megefYe#eeefo ØeYeeJe osMeYeso mes kewâmes nesles nQ? Ûevõ ± 
«en kesâ ØeceeCe mes efveOee&jCe keâjves kesâ mebkesâle Yeer ve#e$eeW keâer meehes#elee mes 
he=LJeer hej osMe Yeso mes kewâmes nesles nw? SleoLe& ye=nlemebefnleeefo «evLe. 
ØeceeCe Yetle nQ~ Je<exMe Yeso mes ØeYeeJe Yeso kesâ mebkesâle Yeer Øeehle nesles nQ~ 
Ûevõcee ceve keâe keâejkeâ nw~ mecyevOe ef$eiegCeelcekeâ nw, efheâj Yeer Yeeweflekeâ 
ØeYeeJecetue melÙeeheveerÙe~ Ûevõ meesce,peue leLee Deew<eefOeDeeefo keâe keâejkeâ. 
nw~8 

mebÛeefjle meehesef#ekeâ «en#ee&ke=âefleÙeeW keâe ceeveJeMejerj ceve leLee 
ceeveJeerÙe mecyevOeeW hej efveÙele ØeYeeJe - «enëe=bieeškeâ— 

 metÙee&mle mes metÙeexoÙe kesâ ceOÙe-«en DeekeâeMe kesâ efpeme Yeeie ceW 
hejmhej mebmLeeve leLee ieefle mes efpeOej, efpeme lejn keâe ÂMÙe veeYeme 
Deeke=âefle efJeMes<e keâe efvecee&Ce keâjles nQ, Gmemes efJeefYeVe MegYeeMegYe ØeYeeJe 
Åeeslekeâ mebkesâle SJeb ue#eCe Yeer ve#e$eeW keâer meehes#elee mes Yethe=‰erÙe 
KeC[evegjesOe mes ye=nlmebefnleeefo ceW efveÙeleheef"leebkeâ kesâ ®he ceW Øeehle nesles 
nQ~ «enmebJele&, «enmeceeiece, «enmebceesn, «enmeceepe, «enmebefVeheele leLee 
«enkeâesMe kesâ Devegmeej ve#e$e meehes#e osMe SJeb ceeveJeerÙe ØeYeeJe efveOee&jCe 
kesâ ØeeÛeerve mebkesâle Deepe Yeer Ghes#eCeerÙe veneR Deefhe leg melÙeeheveeLe&mebIeerÙe 
DevJes<eCe Dehesef#ele nQ~ keäÙeeWefkeâ Jes GheÙeg&òeâ mevoYe& efoJÙeØeYeeJe mes Yeer 
mecyeæ nQ~ Fme Ùegie ceW efoJÙe DevJes<eCe keâe ØeLece ÛejCe ner DeYeer 
DeveeJe=le ngDee nw~ Dele: veJeerve mecyeælee mes Deepe keâer lekeâveerefkeâ ceW 
Fvekeâe heefjCeeceve SJeb ØeÙeesie YeefJe<Ùe kesâ efueS Ûecelkeâejer efmeæ nesiee~9 

4. ceewmeceefJe%eeve-Je=ef°JeeleeJejCe SJeb heÙee&JejCe JeeÙeg SJeb Je<e&e  
    leLee peueerÙe œeesle 

mebefnlee mkeâvOe ceW Je=ef°, JeeleeJejCe, JeelemebÛeej, leehe›eâce, 
YetkeâefšyevOeYeso, meewj Ûeevõ SJeb «eneW kesâ ØeYeeJe Deeefo kesâ Éeje Fme 
efJe%eeve keâe kegâÚ DeeOeej Yetefce nceW Øeehle nw~ Je=ef°efJe%eeve ceW Yeer efoJÙe 
leLee veeYeme ØeYeeJe Ùegòeâ nesles nQ~ Åeg leLee veYe meehes#e YetieesueerÙe 
keâefšyevOeYeso leehe›eâceYeso leLee JeelemebÛeej Yeso mes Je=ef°efJe%eeve kesâ 
mecemle ceewefuekeâ efmeæevle FmeceW Øeehle nesles nQ~ pewmes-1. Je=ef°ieYe&ue#eCe, 
2. ieYe&mecYeJeue#eCe, 3. ieYeexlheele, 4. heehe«enØeYeeJe, 5. heg°ieYe&, 
6. JeeÙegmebÛeej, 7. metÙe&jeefMemebÛeej, 8. cesIemebÛeej SJeb ieYe&OeejCe, 9. 
efJeMes<eieYe&ue#eCe, 10. heÃeefJeOeefveefceòe kesâ Devleie&le efoJÙe, veeYeme, 
Yeewce, SJeb Ùeesiepe SJeb 11. «en#eexlheVe ÙeesieeW kesâ meeLe 12. 

De°efJeOeefveefceòeeW kesâ Yeer ØeÙeesie nesles Les, Ùen mebefnleeDeeW mes nceW %eele 
neslee nw~10 

 ØeJe<e&Ce kesâ Devleie&le ieYe&Oeeefjle cesIe kesâ mecemle efJeOeeve Øeehle 
nesles nQ~ jesefnCeerÙeesie, Dee<ee{erÙeesie, mJeeleerÙeesie JeeleÛe›eâ SJeb 
metÙe&meehes#e leehe›eâce leLee Ûevõmeehes#emeesceleòJe hejer#eCe SJeb 
meÅeesJe<e&Ceeefo hejer#eCe efJeOeeve ceW ye=nlmebefnleesòeâeefo Je=ef°efJeÅee ceW mecÙekeâd 
Øeehle nesles nQ~11 

Je=ef°, megefYe#e, ogefYe&#e Deeefo kesâ oerIe&keâeueerve Ùeesie peneB «enÙeesie 
SJeb efvejÙeCeieYeeaÙe met#ceieCevee mes iecÙe nQ ,JeneB efJeefYeVe leelkeâeefuekeâ 
hejer#eCe keâer meehes#elee mes nesves Jeeues leelkeâeefuekeâ SJeb otjieeceer ØeYeeJeeW 
keâer meceer#ee Yeer mebefnleesòeâ hejer#eCe ceW pe™jer nw~12 

• JeeleeJejCe ue#eCe SJeb Jevemheefle ØeceeCe mes Je=°ÙeeefoØeceeCe 
hejer#eCe 

•  FmeceW kegâmegce uelee SJeb mevOÙee ue#eCe (Yeewce) YetieesueerÙe 
Devleefj#e kesâ efJe<eÙe SJeb ØeYeeJe mebefnlee ØeceeCe mes peeves~ Deepe Yeer 
ceewmece efJe%eeve efJeYeeie 36 IeCšeW ceW DeefOekeâ keâe "erkeâ-"erkeâ efveOee&jCe 
veneR keâj heelee, peyeefkeâ Ghe«eneefo SJeb met#ceÙev$eeW mes hejer#eCe neslee nw~ 
Dele: mebefnleesòeâ ceewmeceefJe%eeve mes Fmekeâe mecevJeÙe DeeJeMÙekeâ nQ~13 

5.  he=LJeer kesâ Yeerlej mes nesves Jeeues heefjJeòe&ve pevÙe Glheele 
SJeb yeenjer ØeYeeJe—Yetkeâcheeefo 

 Yetkeâche ue#eCe kesâ Devleie&le ve#e$eeW kesâ ØeYeeJe, «eneW kesâ ØeYeeJe, 
efoiosMekeâeue SJeb mLeeve efveOee&jCe, YetieYeeaÙe heefjJele&ve, he=‰erÙeue#eCe, 
YetkeâcheoMe&keâ«enÙeesie leLee Yetkeâche kesâ hetJe&ue#eCe kesâ efJeceMe& Yeer 
ye=nlmebefnleeefo ceW Øeehle nesles nQ~ Fmekesâ Devegmeej ve#e$eeW kesâ JeieeakeâjCe 
JeeÙeJÙe ceC[ue, DeefiveceC[ue, FvõceC[ue leLee Je™Ce ceC[ue kesâ 
™he ceW efceueles nQ~ Yethe=‰erÙe KeC[eW kesâ efJeÛeueve SJeb škeäkeâj mes 
pJeeueecegKeer kesâ efJemHeâesš mes, YetieYeeaÙe Jee<he kesâ meeLe-ueeJee kesâ 
efve:meejCe mes Yetkeâche nesves ceW ef$eieesueerÙe keâejCe SJeb Yethe=‰erÙe efveefceòeeW 
kesâ "erkeâ-"erkeâ efveOee&jCeeLe& Jeòe&&ceeve hejer#eCe Dehesef#ele nQ~ JeeÙeJÙekeâche 
JeelepevÙe (Deekeâ<e&Ce efJekeâ<e&Ce-pevÙe) nesles nQ~ DeefiveceC[ue kesâ keâche 
ceW DeefivelelJe kesâ efJe#eesYe mes leLee meewjlejbieWe kesâ efJe#eesYe mes he=LJeer leLee 
meewjceC[ueerÙe efJeefYeVe efheC[eW hej Yetkeâche nesles nQ~ he=LJeerDeefiveieYee& nw, 
Dele: YetieYeeaÙe Deefive kesâ efJe#eesYe mes Ùen keâche mecyeæ nw~ FvõceC[ue 
ceW Fvõ leòJe leLee efoJÙeleòJe (Devleefj#epevÙe) ceW efJe#eesYe nsleg neslee nw~ 

 Je™Ce ceC[ueerÙe keâche ceW peuelelJe leLee mecegõer Deevleefjkeâ 
keâejCeeW mes keâche nesles nQ~ Ûetefkeâ Deepe Yeer peye Yetkeâche nesves ueielee nw, 
leYeer DeLe& keäJeerkeâ Fefv[kesâšj efmemšce kesâ Devleie&le Yetkeâche«eener 
jskeäšesceeršj meef›eâÙe neslee nw, Heâuele: peeve ceeue keâer #eefle veneR ™keâ 
heeleer~ Dele: ØeeÛeerve Yetkeâche efJeÅee leLee efveefceòe ue#eCeeW keâe mecevJeÙe 
meJe&keâuÙeeCeeLe& pe™jer nesves mes ÙeneB mebkesâle cee$e efkeâÙee ieÙee nw~ 
Moment magnitude scale Yetkeâche %eeve ceW keâeheâer meneÙekeâ nw, 
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efheâj Yeer Yetkeâche keâer "erkeâ "erkeâ YeefJe<ÙeJeeCeer nsleg ØeeÛeerve veJeerve 
mecevJeÙe mes mebIeerÙe GÅece Dehesef#ele nw~14 

6.  Devleefj#e pevÙe ØeYeeJe 

 veeYemeefJeÅee- Fmekesâ Devleie&le Gukeâe ue#eCe, heefjJes<e, 
FvõOeveg, ievOeJe&veiej, ØeeflemetÙe&, OetuekeâCe, efveIee&le Deeefo YetieesueerÙe 
Devleefj#e pevÙe efJeefYeVe heefjJele&ve keâer ÛeÛee&  keâer ieÙeer nw~ Fmekesâ 
efJeefYeVe keâejCeeW kesâ mebkesâle Yeer efceueles nQ~ Ùes meye veeYeme efJe%eeve kesâ 
Devleie&le heefjieefCele efkeâÙes ieÙes nw~ ÙeneB Fmekeâer ÛeÛee& cee$e keâer ieÙeer nw~ 
ye=nlmebefnleeefo mebefnlee«evLeeW ceW veeYemeØeYeeJe meefJemlej Øeehle neslee nw~ 
Fmekesâ Deveskeâ leLÙe Yeeweflekeâ hejer#eCe mes iecÙe nw~15 

7.   Jeemleg SJeb JeeleeJejCe ØeYeeJe 

Fmekesâ efJemle=le JeemlegefJeÅee-JeveefJeÅee, keâe‰ÛÚsove, okeâeie&ue, 
GheJeveefJeOeeve, Deew<eOeerÙeJevemheefleÙeeB, Jeeheer, ketâhe, leÌ[eie, yeeseEjie SJeb 
Ûeeheekeâue, ce=oguepeue kesâ œeesle, Je=#eeW keâer efÛeefkeâlmee, ØemeeoYeso, 
ie=nYeso, JeemlegefMeuhe SJeb mLeehelÙe Yeso, efJeefYeVe Oeeleg, Øemlej, keâe‰ 
Deeefo keâer Ùeespeve efJeefOe, efÛe$ekeâuee, cetefle&keâuee SJeb Øeefleceekeâuee, 
osJeceefvoj, ie=neefo kesâ meceerhe jesheCeerÙe Je=#e, ØeefleceeØeefle‰e SJeb 
«eeceJeeme YetefceÛeÙeve mes ØeejcYe keâj ie=neefo  efvecee&Ce lekeâ, «ee¢e 
keâe‰eefo efJeOeeve, ie=nejcYe mes ie=nØeJesMe lekeâ leLee ie=neuebkeâjCe SJeb 
Yetefce Yeso mes ce™mLeueerÙe ogie&, heJe&leotie&, peueotie&, veiejefJeOeeve, 
meslegefvecee&Ce Deeefo mecemle leLÙe mebefnleesòeâ JeemlegefJeÅee kesâ Debie kesâ ™he 
ceW meeJe&Yeewefcekeâ leLÙe nw~ JeemlegmebefnleeDeeW ceW mejue jerefle mes Jeemleg 
ØeÙeespÙe, Je=#eeÙegJexo ØeÙeespÙe, Øeemeeoue#eCe, Je»eueshe, Øeeflecee, 
JevemecØeJesMe, ØeefleceeØeefle‰eheve kesâ efJemle=lemebkesâle efkeâÙes ieÙes nQ~ efJeMes<e 
DeefYe%eeveeLe& Jeemleg kesâ ØeeÛeerve De°eoMe ØeJeòe&keâeW mes ØeejcYe keâj veJeerve 
keâeueKeC[ lekeâ kesâ JeemlegefJe%eeefveÙeeW kesâ DevJes<eCe õ°JÙe nQ~ [e@. 
efÉpesvõveeLe Megkeäue keâe meceje”met$e Deeefo Jeemleg SJeb mLeehelÙe, Øeeflecee, 
efÛe$ekeâuee Deeefo hej efkeâÙee ieÙee keâeÙe& YeejleerÙe JeemlegefJeÅee kesâ efJeefYeVe 
he#e keâe efnvoerYee<ee ceW GheueyOe meyemes yeÌ[e omleeJespe nw~16 

8.   MegYeMekegâve 

 ieesue#eCe DevÙe heMegheef#eÙees kesâ ue#eCe— Dece=leenej œeesle 
keâer ceele= mebkeâuhevee melÙeeheve SJeb ØeceeCe ye=nlmebefnleeefo ØeceeCe«evLeeW ceW 
õ°JÙe nQ~ iees peeefle keâes ceele= peeefle ceW meJeexlke=â°lJe SJeb meJe&osJeceÙelJe 
GheÙeg&òeâ ef$eieesueerÙe mecyeælee mes ef$ekeâeefuekeâ melÙe nw~ Fmekesâ Devleie&le 
heMeg, he#eer, keâerš, helebie, «eecÙe leLee JeveÛejYeso, peueÛej, LeueÛej, 
efoJeeÛej, je$eerÛej, GYeÙeÛej kesâ YesoesheYeso, Deeke=âefle, Øeke=âefle, Ûes°e, 
keâeueKeC[, Deeefo kesâ DeeOeej hej ye=nlmebefnlee, Mekegâveyemeblejepe Deeefo 
«evLeeW ceW efJemleej mes efkeâÙes ieÙes nQ~ hebÛeefJeOeefveefceòeWe kesâ meeLe 
JeeleeJejCeefo SJeb keâeueØeceeCe keâe Yeer FmeceW efJeceMe& Øeehle neslee nw~ 
GÛÛmlejerÙe DevJes<eCe kesâ efueS veJeerve peerJeefJe%eeve keâe mecevJeÙe Dehesef#ele 
nw~ MegYeMekegâve peerJe, heMeghe#eer, JeeleeJejCe, keâeue SJeb efJeefJeOe 
pewJeÛes°DeeW leLee De°fJeOeefveefceòeeW hej DeeOeeefjle nesveW mes ØeÙeesie yee¢e nes 
jns nQ~17 

 ceeveJeerÙe ØeYeeJe – Fmekesâ efveOee&jCe kesâ efueS ef$eieesueerÙe 
meehes#elee mes heg®<eue#eCe, Gvceeveeefo ›eâce mes leLee heÃeceneheg®<e ue#eCe 
mes meewjceC[ueerÙe ceeveJeerÙe ØeYeeJe ›eâce ceW hegbŒeerue#eCe, JeŒe, 
jepÙeeshekeâjCe, ievOe, heg®<e-Œeer meceeiece, MeÙÙee, Mekegâve, Mekegâveesòej, 
efleefLekeâce& SJeb iegCe, ve#e$eiegCe SJeb mecyeæ keâce& SJeb peelekeâ Deeefo 
ØeceeCe efve<keâ<e&le: efoÙes ieÙes nQ~ Fmekeâer meneÙelee mes Fve lelJeeW keâes 
efJeefOeJeled peevekeâj Deheves peerJeve keâse megKeceÙe SJeb MeeefvleceÙe efkeâÙee 
peevee Fmekesâ mecevJeÙe mes Deepe Yeer efveog&°lJesve mebYeJe nw~ Ùen 
DeeÙegefJe&%eeve kesâ meeLe keâeceefJe%eeve ceW Yeer meneÙekeâ leLee meheâue oecvelÙe 
keâe DeeOeej Yeer Øemlegle keâjlee nw~18 

9. pÙeesefle<e mebefnleeDeeW kesâ JÙeJeneefjkeâ ØeÙeesie 

owJe%ekeâeceOesveg Yeer mebefnlee SJeb JÙeJeneefjkeâ ef$emkeâvOe pÙeesefle<e keâe 
DeefÉleerÙe «evLe nw~ YeejleerÙe yeewæ hejcheje ceW Yeer cenef<e& DeveJece oMeea 
keâe Ùen «evLe ye=nlmebefnlee keâer lejn ve#e$e meehes#e «enmebÛeej kesâ ØeceeCe 
keâes Yethe=‰eefYeØeeÙe mes oMee&lee nw~ Fmekesâ 12JeW DeOÙeeÙe mes nesje, 16JeW 
mes meecegefõkeâ, okeâeie&ue SJeb ve#e$e meb%eeSB De. 22 heehe ve#e$e, metÙe& 
meehes#e ve#e$e ØeYeeJe-metÙe& Metueve#e$e leLee «en, ve#e$e efJe<eIešer SJeb 
Fvekeâe heefjlÙeeie, De. 23 cegntòe&efJeÅee keâe JeCe&ve Fme «evLe keâes ceeveJe 
kesâefvõkeâ ØeYeeJe efJeOeeÙekeâ yeveelee nw~ Deiej ßeer uebkeâe eEmenue Éerhe Yejle 
KeC[ kesâ yegæceleeJeuecyeer DeveJece oMeea leLee pewvecele ceW cegefveYeõyeeng 
veneR nesles lees mebYeJele: pÙeesefle<e keâer Goeòe meceJesle Oeeje kesâ ueeYe mes Ùes 
oesveeW Ùeesiecetuekeâ YeejleerÙe mecØeoeÙe kesâ ueesie Fme Gòece DevJes<eCe mes 
JebefÛele nesles~19 

O ye=nodowJe%ejÀeve-ef$emkeâvOepÙeesefle<e efve<keâ<e& %eehekeâ -mebefnlee 
mkeâvOe keâe Ùen cenlJehetCe& meb«en «evLe nw~ Fmekesâ uesKekeâ heb. jeceoerve 
keâeMeerjepe kesâ DeeßeÙe ceW efJe›eâce mebJeled 1954 ceW Fmes yeveeÙes~ FmeceW 
88 ØekeâjCe nQ~ FmeceW mecemle JeefCe&le efJe<eÙeeW keâe mebef#ehle efJeJejCe 
Øemlegle nw~ Fmekeâe Je<ee&ØekeâjCe-«enÙeesie, «eneslheele, heefjJes<e, Yetkeâche, 
Gukeâe, DeÙeve, ceeme, efleefLe, ve#e$e, ØekeâjCe efoJÙeveeYeme leLee 
YeewceØeYeeJe keâes Jeieeake=âle keâj ceeveJeerÙe JÙeJeneefjkeâ he#e keâes megÂÌ{ keâjlee 
nw~ ve#e$eØekeâjCe ceW 182 MueeskeâeW ceW ve#e$eeW kesâ iegCe, keâce& leLee ØeYeeJe 
JeefCe&le nQ~ Ùes meYeer ØeeÛeerve DevJes<eCe kesâ efve<keâ<e& nQ~ Jemlegle: iegCe, 
keâce&, Øeke=âefle SJeb ØeYeeJe kesâ Devegmeej DevJes<eCe keâjves hej cetuelelJe SJeb 
nsleg efveOee&efjle keâjvee DevJes<eCe iecÙe mebIe meeOÙe leLÙe nw~ Deepe Deveskeâ 
leLÙe GodIeeefšle nQ, Deveskeâ DevJes<eCeevleie&le nQ, efHeâj Yeer ve#e$eefJe%eeve 
keâe DeefOekeâebMe Yeeie Deepe Yeer DeiecÙe nQ~20 

 Fmekesâ efJeefYeVe efJeceMeeX kesâ Devleie&le iegCe Oece& SJeb ØeYeeJe Deeefo 
efJeÛeej kesâ Devleie&le ke=âefòekeâeefo 27 ve#e$eeW kesâ JÙeehekeâ ØeYeeJe Jeieeake=âle 
efkeâÙes ieÙes nQ~ ve#e$eeW mes mecyeefvOele Je=#e, ve#e$eeslheVe leLee mecyeæ 
heoeLe& ve#e$eJÙetn kesâ Devleie&le Jeieeake=âle efkeâÙes ieÙes nQ ~ ve#e$eeW kesâ JeCe&, 
keâce&, iegCe, hegCÙe ve#e$eeW keâer ØeMebmee, jesefnCeer MekeâšYesove, 
efJeefYeVeÙeesie, cegntòe&efJeÛeej, leejeefJeÛeej, meJeez<eefOeefJeÛeej, cegntòe&efJeÛeej 
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leLee Fvekesâ Yeso, Yeeie&Jecegntòe& efJeÛeej, ve#e$evee[er efJeÛeej leLee Gvekesâ 
ØeYeeJe, efove Yeso mes vee[er meb%eeSB leLee ØeYeeJe-ye=nmheefle cegntòe& efJeÛeej 
leLee Fvekesâ veeef[ÙeeW keâer meb%eeSB leLee Gvekesâ ØeYeeJe, Denesje$e ØeYeeJe 
yeeOekeâ efMeJeecegntòe& efJeÛeej, pevcekeâeefuekeâ cegntòe& keâe ØeYeeJe, ef$eieesueerÙe 
efve<keâ<ee&Jeieceve kesâ efmeæevle, efJeefYeVe MegYeeMegYe Ùeesie, Deevevoeefo 28 
Ùeesie SJeb Fvekesâ ØeYeeJe, efmeefæÙeesie, DeOe&Ùeece, kegâefuekeâ, Ghekegâefuekeâ, 
DevÙe og°cegntòe&, meefvOeØekeâjCe, efJeefYeVe cegntòeeX ceW ve#e$eeW keâe 
MegYeeMegYelJe, peelekeâcee&efo mebmkeâejeW kesâ cegntòe&, ieC[ve#e$eefJeÛeej leLee 
peelekeâØeYeeJe, ieC[MeeefvleefJeOeeve, GheveÙeveeefo cegntòe&efJeÛeej, 
mehleMeueekeâe efJeÛeej, efJeÅeejcYeØekeâjCe, #egefjkeâeyevOeve, Ke[dieOeejCe, 
efJeJeen efJeÛeej ceW JejkeâvÙee cesueehekeâ, efJeJeen ceW efJeefYeVe iegCe leLee oes<e 
efJeceMe&, efÉjeieceve, JeOetØeJesMe Jeeefškeâe, ke=âef<e, jesie, kesâJeue ØeMve mes 
Yeer efJeefYeVe iegCeoes<eeefo keâe %eeve, DeivÙeeOeeve, oer#ee, jepÙeeefYe<eskeâ, 
Jeemleg, osJeceefvoj, ØeefleceeØeefle‰e, peueefJeÛeej, heeheve#e$e oesno Ùee$ee 
ceW efJepeÙeØeoÙeesie, ie=nØekeâjCe, YetefceMeesOeveeefo, ie=nejcYe, JeemlegefJeÅee-
vegjesOesve mes FmeceW mebkesâeflele nQ~ efJe<eÙe efJemleej keâer Âef° mes cetue «evLe 
keâe DevegMeerueve Dehesef#ele nw~ Skeâ-Skeâ efJe<eÙe Flevee efJemle=le nw,efkeâ 
mewkeâ[eW efJemle=le MeesOeefveyevOeWe mes Ùes iecÙe nQ~ DeeOegefvekeâ peiele keâes 
metÛeveeLe& GheÙeg&òeâ leLÙeeW keâer peevekeâejer cee$e oer ieÙeer nw~21 

ve#e$e efJe<eÙekeâ efJeceMe& ceW cegntòe&efÛevleeceefCe kesâ ve#e$eØekeâjCe kesâ 
efve<keâ<e& leLee ve#e$eeW keâer OeÇgJeeefo meb%eeDeeW kesâ Thej Yeer DevJes<eCe pe®jer 
nw~ ve#e$eeW keâer meb%eeSB, osJeeefOehelÙe, mebmkeâejeefo-ØekeâjCe mes 
JeemlegØekeâjCe lekeâ ØeÙegòeâ cegntòe&efJeÛeej ceW ve#e$e ØeYeeJe kesâ mebkesâle Yeer 
efoÙes ieÙes nQ~ Fve vee#e$eØeYeeJeeW kesâ melÙeeheve mes cegntòe&efJe%eeve Yeer 
hetCe&Jew%eeefvekeâ efJeÅee yeve mekeâleer nw~22 

mJejefJeÅee – Ùen Deveskeâ mJelev$e Jew%eeefvekeâ efJeÅeeDeeW keâe meceJesle 
®he nw~ FmeceW Yeer efoJÙemecyevOe leLee ve#e$e ØeYeeJe, ve#e$emJej SJeb 
meJe&leesYeõeefo Ûe›eâ leLee Meleheoeefo 84 Ûe›eâeW ceW Yeer ve#e$eeefo ØeÙeesie Øeehle 
nesles nQ~ Fme mevoYe& ØeÙeesie keâe Yeer kesâJeue mebkesâle cee$e efkeâÙee pee jne nw~ 
meJe&leesYeõ, Meleheo, he=LJeerÛe›eâ, mehlevee[er leLee ef$evee[erÛe›eâ SJeb Yethe=‰erÙe 
#es$eYeso mes peieuueive, Je<e&ueive, metÙe&, Ûevõ leLee «eneW kesâ jeefMe leLee 
ve#e$e mebÛeej efvejÙeCe YetieYeeaÙe ieCevee mes hetCe& hejeref#ele $ewueeskeäÙe%eehekeâ 
efJeOeeve nQ~ Fvekesâ ØeÙeesie mes meYeer Øekeâej keâer Yethe=‰erÙe DeeheoeSB, 
megYeer#e, ogefYe&#e leLee Je=ef° SJeb ke=âef<e ØeYe=efle kesâ efveOee&jCe mebYeJe nw~ 
uesefkeâve mece«e he=LJeer keâer Âef° mes efveOee&jCeeLe& mebIeerÙe efveJesMe Dehesef#ele nw, 
keäÙeeWefkeâ Ùes meYeer GheÙeg&òeâ efJeÅeeSB mebefnlee mkeâvOe keâe Debie SJeb DeJeÙeJe 
nesves hej Yeer mJelev$e efJeÅeeSB nQ~ Fve meYeer ceW keâesF& Skeâ JÙeefòeâ me#ece 
veneR nes mekeâlee, Dele: mecegefÛele efve<keâ<ee&Le& mebIeerÙe efveJesMe Mewef#ekeâ, 
DevJes<eCeelcekeâ SJeb JÙeJemeeefÙekeâ mlej hej Yeer meceefvJele keâceeve ieef"le 
keâjves keâer pe™jle nw~23 

10. YeefJe<Ùeiele keâòe&JÙelee 

 YeejleerÙe pÙeesefle<e ve#e$e efJeÅee kesâ Yeeie-3 ceW ve#e$e ØeYeeJe 
mecyevOeer cegKÙe leLÙe Jew%eeefvekeâ heæfefle mes cetue ™he ceW meceeref#ele efkeâÙes 

ieÙes nQ~ YeejleerÙe pÙeesefle<e ve#e$e efJeÅee kesâ Yeeie-1 leLee Yeeie-2 ceW 
JeefCe&le SJeb meceeref#ele efJe<eÙeeW keâe ›eâce efJe<eÙe efve®heCe ceW osKeW ~ Gvekesâ 
JeCÙe& SJeb meceer#Ùe leLÙe ÙeneB ›eâce mes efve<keâ<e&le: meceghemLeeefhele efkeâÙes 
ieÙes nQ ~ efJe<eÙeefJemleej YeÙe mes efJeefYeVe mebkesâleeW keâes Øemlegle keâjles ngS 
Fmes mebef#ehle jKeves keâer Ûes°e keâer ieÙeer nw~ Fmekesâ Deeueeskeâ ceW cetue 
«evLeeW mes ve#e$e SJeb «en ØeYeeJe efJeOeeve keâes Deewj DeefOekeâ efJeefOeJeled 
peevekeâj ueeskeâ JÙeJenej leLee DevJes<eCe keâer meceJesle Oeeje kesâ efvecee&Ce ceW 
FkeâeF& yeve mekeâles nQ~24 

JemlegleŠ ef$emkeâvOe pÙeesefle<e keâer hejmhej mecyeælee SJeb efJe<eÙeevlej 
mecyeælee kesâ jen ceW Ùen ueIeg ØeÙeeme nw, pees veJeerve ØeeÛeerve 
pÙeesefleefJe&%eeve ceW mecevJeÙeeLe& efkeâÙee ieÙee nw~ ØeeÛeerve mecemle efve<keâ<e& 
yeerpe ™he nw, Dele: menslegkeâ yeesOe kesâ efueS mecevJeÙeelcekeâ DevJes<eCe keâer 
DeeJeMÙekeâlee keâes Yeer oMee&Ùee ieÙee nQ~ cesjs DevÙe keâeÙe& Yeer Gmeer efoMee 
ceW Skeâ keâÌ[er cee$e nw~ 25 

YeejleerÙe pÙeesefle<emÙe meecØeeflekeâlJeced 

 efJeÕesÕejevevo Jewefokeâ MeesOemebmLeeve—efJeÕe mebmke=âle nesMeerÙejhegj, 
hebpeeye mes mebef#ehle ™he ceW ‘YeejleerÙe pÙeesefle<emÙe meecØeeflekeâlJeced kesâ ™he 
ceW MeesOe efveyevOe 1995 ceW ØekeâeefMele ngDee~ GmeceW Meeefvlekeâuhe kesâ 
ØeeÛeerve cenlJe keâes Yeer ceQves oMee&Ùee Lee~ yeeo ceW DevJes<eCe ›eâce ceW helee 
Ûeuee efkeâ efÛeefkeâlmekeâerÙe pÙeesefle<e keâer SJeb DeeÙegJexo, pÙeesefle<e leLee 
Oece&MeeŒe keâer meceJesle hejcheje Jeerj eEmeneJeueeskeâ 14 JeeR Meleeyoer lekeâ 
peerefJele Leer~ Gmekesâ yeeo Fme 20JeeR Meleeyoer ceW ieg®ØeJej heb. 
MegkeâosJeÛelegJexoer keâes ØeCeece heg<heeÀeefue Deefhe&le keâjlee ntB, efpevneWves 
ØeLecele: Deheves MeesOe Éeje lelhe§eeled efÛeefkeâlmekeâerÙe pÙeesefle<e leLee 
JeemlegMeeŒe keâer mJelev$e efMe#eCe-ØeefMe#eCe leLee MeesOe keâer Øeef›eâÙee 
Ùet.peer.meer. keâer meneÙelee mes efouueer ceW ØeejcYe keâjekeâj DeefÉleerÙe 
met$eheele efkeâÙee nQ~ 14 JeeR Meleeyoer kesâ yeeo efÛeefkeâlmekeâerÙe pÙeesefle<e hej 
DeOÙeÙeve leLee MeesOe keâe ØeejcYe nesvee YeefJe<Ùe kesâ efueS MegYe mebkesâle 
nw~26 

• 11. veJeerve efJekeâeme keâe cetueeOeej SJeb efveieceeiece he#e 

 Deepe keâe efJe%eeve Yeer yegefæJeeoer leke&â leLee ØeÙeesie kesâ DeeßeÙe mes 
heÃeceneYetleelcekeâÛe›eâ keâe efJeMues<eCe keâj veerle-veJe efmeæevle keâe efvecee&Ce 
Øeeke=âeflekeâÛe›eâ kesâ DevegkeâjCe mes peerJeve kesâ ØelÙeskeâ #es$e ceW keâj jne nw~ 
efpeme ceve leLee yegefæ kesâ mebÙeesie mes efJeÕe jnmÙeeJeieceveeLe& meYeer GÅele 
nQ, Gme ceve leLee yegefæ kesâ jnmÙeceÙe DeeJejCe keâes Ùeesie leLee lev$eeiece 
mes ner efJeefOeJeled DeveeJe=le efkeâÙee pee mekeâlee nw~ ceeveefmekeâefJekeâeme leLee 
yeewefOekeâefJekeâeme kesâ hejceeslkeâ<e& Fmemes ner mecYeJe nw~ Ùeesie keâer efveef§ele 
ÂÌ{ meercee kesâ yeeo efJemleej keâer Øeef›eâÙee ØeejcYe nesleer nw~ Dele: 
De°e”Ùeesie keâe ØeÙeesie mJe-mJe DeefYeØeeÙe mes meYeer MeeŒeeW ceW ØelÙe#e 
leLee hejes#e™he mes osKee pee mekeâlee nw~ DeelceefJeÅee ™he DeOÙeelce 
kesâ DeYeeJe ceW efJeveeMekeâejer hejchejeSB heveheleer nQ~ Ssefleneefmekeâ Â°evle 
Fmekesâ mee#Ùe nQ~ YeeweflekeâefJe%eeve mes Yeer heÃeceneYetleelcekeâ heoeLe&keâejCe 
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hejkeâ efJe%eeve kesâ DeYeeJe ceW efkeâmeer Iešvee keâe mekeâejCe DevJes<eCe veneR 
efkeâÙee pee mekeâlee~ Jewmes Yeer JÙeòeâefJeÕe heeÃeYeeweflekeâ nw, leLee cetue Deeefo 
keâejCe DeJÙeòeâefJeYegkeâeue leLee cenekeâeMe kesâ DeveeÅevevlelJe keâe nsleg Ùee 
leoerÕej hejceyeÇÿe hejceelcee~ DeleŠ YeejleerÙe Âef° mes ÙeesieceneefJe%eeve 
ceeveJeerÙe meJeeËieerCe efJekeâeme keâe cetue nw ~ÙeLee meeOÙe efJekeâefmele yegefæ 
keâer efve<heefòe mes ieefCele, leke&â, ieesue leLee Ùev$e keâer meehes#elee mes 
efoiosMekeâeue SJeb hee$e kesâ efJeefJeOe DeeÙeece efJeefYeVe keâeueKeC[eW ceW 
Âef°ieesÛej nesles nQ~ mJejefJeÅee ceW mebmke=âleMeyo ± pÙeesefle<e ± Ùeesie ± 
Yetyeue ± mJejyeue ± cev$e lev$e Ùev$e SJeb Deew<eefOe keâe meceefJele®he 
yeer.meer 3000 hetJe& kesâ efoJÙe DevJes<eCe kesâ efve<keâ<e& nQ~ meceJesle 
ØeefMe#eCe leLee mebIeerÙe  DevJes<eCe mes Fme Jeòe&ceeve keâeueKeC[ ceW FvnW 
melÙeeheve kesâ efueS meceefvJele keâjvee pe®jer nw~27 

1. pewJe›eâce efJekeâeme ceW peerJeeCeg leLee heoeLe&›eâce efJekeâeme ceW 
hejceeCeg keâer Glheefòe SJeb mebjÛevee %eeveeLe& DeOÙeeeflceefve‰e mes 
jmeeÙeveefJe%eeve lekeâ keâe cenlJe Yeer ØeeÛeervekeâeue mes mJeerke=âle nw~ 
ÙeLeevJesef<ele veJeerve›eâce ›eâceyeæ leLee mebieef"le nw, peye efkeâ ØeeÛeerve›eâce 
meebkesâeflekeâ leLee DeeKÙeeveelcekeâ nQ~ DeOÙeeeflcekeâ leLee YeeweflekeâefmeæevleeW 
keâe mecevJeÙe SJeb ØeÙeesieevleie&le JÙeJeneefjkeâ GheÙeesie-YeejleerÙepÙeewefle<e keâe 
cetue ØeefleheeÅe jne nw~]
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 2. DeefleefvõÙeefJeOeeve - heÃe%eevesefvõÙeeB heeBÛekeâce&efvõÙeeB leLee 
GYeÙeefve‰ ceve keâer Meefòeâ keâes Skeâ efveef§ele meercee lekeâ efJekeâefmele keâjvee 
ner DeleerefvõÙe efJeOeeve nw~ ØeeÛeervekeâeue ceW SleoLe& oes Øekeâej kesâ efJeOeeve 
ØeÙegòeâ Les~ ØeLece Øekeâej ÙeesieMeeŒeerÙe efJeOeeve Lee~ Fmekesâ Deveskeâ efJeOe 
meeOeveefJeOeeve mes Øeehle efoJÙeMeefòeâ kesâ keâejCe De°efJeOe ØecegKe efmeefæÙeeB 
24 Øekeâej keâer GheefmeefæÙeeB leLee veJeefveefOeÙeeW keâes Øeehle keâj mechetCe& 
efJeÕejnmÙe keâe %eeve leLee efoiosMe keâeueeefle›eâceCe, keâer Meefòeâ Øeehle 
keâjves keâe efJeOeeve ØeÙegòeâ Lee~ efÉleerÙe efJeOeeve lev$eeiece keâe Lee~ FmeceW 
leerve ceeie& Les~ 

 1. cev$eelcekeâ, 2. lev$eelcekeâ, 3. Ùev$eelcekeâ 

1. cev$eelcekeâDeleerefvõÙelee — FmeceW ÙeesiemeeOevee leLee 
cev$eMeefòeâ mes efoJÙelJe leLee DeleerefvõÙe #ecelee Øeehle keâjves keâe efJeOeeve 
Mejerjefve‰ ØeÙeesieMeeuee kesâ ceeOÙece ceW ØeÙegòeâ neslee Lee ~Ùen Øeef›eâÙee 
Deveskeâpevcemebefmeefæ lelees Ùeeefle hejeb ieefleb kesâ ieerleesòeâ ØeceeCe mes meÅeŠ 
meeOÙe leLee iecÙe veneR jn ieÙee~ ceneYeejle keâeue kesâ yeeo 
DeOÙeeeflcekeâÜeme keâe ÜemeesvcegKe ®he Fmekeâe Â°evle  nw~29 

2. lev$eelcekeâDeleerefvõÙelee—lev$eelcekeâefJeOeeve ceW ÙeesiemeeOevee 
kesâ meeLe ueIegcev$e leLee yeerpecev$eeW kesâ meeLe heoeLeeX kesâ met#ceiegCeeW kesâ 
ØeÙeesie mes Meefòeâ efJemleej leLee efoJÙe DeleerefvõÙe#ecelee Øeehle keâjves ceW 
ceeveJeerÙe #ecelee leLee Jemleg kesâ met#ceØeYeeJe keâe mecevJeÙeelcekeâ ™he 
ØeÙegòeâ Lee~ 12JeeR Meleeyoer lekeâ Fmekeâer hejcheje  efceueleer nw ~Deeiece 
kesâ mewkeâ[eW «evLe Deepe Yeer GheueyOe nQ~ JeeceeÛeej kesâ keâejCe Ùen 
hejcheje Yeer efveog&° veneR jn mekeâer~ keâheg&jcebpejer ceW Fmekeâe mhe° mebkesâle 

leLee meveeleveefJejesOeer mecØeoeÙeeW kesâ GoÙe ceW JeeceeÛeej keâer Denb Yetefcekeâe 
jner~30  

3. Ùev$eelcekeâDeleerefvõÙelee—FmeceW heoeLee&efßele mLetueÙev$e-
Øeef›eâÙee kesâ MeefòeâÛeeefuele leLee Øeleerkeâelcekeâ mJe™he ØeÙegòeâ Les ~ Ùev$eeW 
kesâ Éeje DeleerefvõÙe #ecelee Øeehle keâjves keâe efJeOeeve SJeb Deveskeâ efJeOe 
DeeheefòeÙeeW mes j#ee leLee cev$eelcekeâ, lev$eelcekeâ leLee Ùev$eelcekeâ mecevJeÙe 
Fme Øeef›eâÙee keâe ØeefleheeÅe Lee~ Deepe Yeer Ùes leerveeW DebMele: ØeÛeefuele nw~ 
Fmekeâe mLetue ™he YeeweflekeâÙev$e efJeOeeve nw~ JewefokeâJee*dceÙe kesâ Devleie&le 
mLetue YeeweflekeâÙev$eefJeOeeve mes ceeveJeerÙe #ecelee yeÌ{eves,leLee 
efoiosMekeâeueeefle›eâceCe peefvele ØeÙeesie efJeÕekeâcee& mes leLee YeejÉepe kesâ 
Ùev$emeJe&mJeb mes ØeejcYe keâj Yeespejepe lekeâ keâe meceje”Cemet$eOeej kesâ ™he 
ceW ceeveJeerÙe#eceleeyeOe&keâ, megKe megefJeOeeJeOe&keâ Deveskeâ efJeOe Ùev$eefJeOeeve 
Deepe Yeer DeeKÙeeveelcekeâ ™he ceW Øeehle nQ~ Fme Øekeâej met#ce leLee mLetue 
oesveeW Øekeâej kesâ Ùev$e kesâ mebkesâle leLee efJeOeeve ØeeÛeerve JeCe&ve ›eâce ceW 
efceueles nQ~ ØeeÛeerveefJe%eeves<eg ÙeeveefJeÅee ceW ØeeÛeerve hejcheje keâer 
meceer#ee keâer ieÙeer nw~31  

4. DeeOegefvekeâ YeeweflekeâÙev$e SJeb DeefYeÙeeefv$ekeâer Fmeer keâÌ[er kesâ 
meecØeeflekeâ mJe™he ØeoefMe&le keâjles nQ~ Fme Øekeâej ÙeesieØeehle-lev$eeiece Øeehle 
leLee YeeweflekeâÙev$e mes Øeehle DeleerefvõÙe #ecelee ceW ØeLece ceW hetCe& efoJÙelJe 
leLee mJeelev$Ùe nw~ efÉleerÙe ceW efoJÙelJe lees nw, hej mJekeâerÙe mJelev$elee kesâ 
meeLe Jemleg iegCe hej Yeer efveYe&j nw~ le=leerÙe ceW ceeveJeerÙe #ecelee hejeßeÙelJe 
mes mebÛeeefuele nesleer nw~ 1 2 3 kesâ Devegheele ceW ØeLece leLee efÉleerÙe Yeso 
Deepe DemebYeJe leLee keâefuhele Øeleerle nesles nQ, uesefkeâve JemlegefmLeefle Fmemes 
efYeVe nw~ Ùev$eefve‰efJekeâeme kesâ Fme keâeue ceW DeOÙeeeflcekeâ leLee leeefv$ekeâ 
#ecelee IešveW leLee leod efJe<eÙekeâ efJeMes<e%e Deepe veieCÙe nQ leLee DeheJeeo 
mJe™he nQ, Gvekeâer #ecelee Yeer keâeHeâer Ieš ieÙeer nw, cegKÙe keâejCe pees Yeer 
nes~ le=leerÙe#ecelee YeeweflekeâÙeeefv$ekeâ DeleerefvõÙelee Deepe ØeOeeve nw~ ceeveJe Fme 
efoMee ceW cegKÙele: ØeieefleMeerue nw~32 

 5. ÙeesieMeeŒeerÙehejer#eCe- FmeceW ‘ÙeeflheC[s leod yeÇÿeeC[s’ keâer 
Ùegefòeâ mes Deheves Mejerj keâes ØeÙeesieMeeuee yevevee heÌ[lee nQ, JeneB lev$eeiece 
ceW Mejerj leLee efJeÕe oesveeW keâe mecevJeÙe keâjvee heÌ[lee nw~ kesâJeue 
Ùev$eefJeÅee ceW Øeeke=âeflekeâ efJeÕeÛe›eâ keâe DeeÅeesheevlehejer#eCe leLee DevegkeâjCe 
ceW ieefCeleeefßele lekeâe&efßele leer#Ce Skeâe«e yeewefOekeâ#ecelee keâer Dehes#ee nesleer 
nw~ Dele: Deepe Ùeeefv$ekeâÙegie ceW ceeveJeerÙe yeewefOekeâ #ecelee Ùeeefv$ekeâ 
DeeefJe<keâej kesâ ceeOÙece mes nj mecemÙee keâe meceeOeeve Ûeenleer nw, hejvleg 
Ùeeefv$ekeâ efJeOeeve mLetue nw~ Fmemes met#ce lev$e leLee meJee&efOekeâ met#celece 
ØeYeso cev$eelcekeâ nw~ YeejleerÙeJee*dceÙe ceW ef$eefJeOe efJeOeeveeW keâe mecevJeÙe 
Øeehle neslee nw~33 

Dele: oMe&veeeflcekeâe Meefòeâ—efveef§ele meercee lekeâ met#celece, leLee 
otjmLe ye=nòece keâes osKevee~ met#ceoMeea, otjoMeea Ùev$e veJeerve hetjkeâ leLee 
ceeveJeerÙe #ecelee yeæ&keâ nw~ 

ßeJeCeMeefòeâ–otjßeJeCe, OJeefveefJe%eeve, MeyoOJeefve JeekeâdMeefòeâ ~ 
Jes leej keâe leej, OJeefve lejbie Øes<eCe, ØekeâeMe ± Meeyolejbie mebÙeespeve kesâ 
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Yeer leerveeW ®heeW ceW Deepe Ùev$eeefßele cegKÙe nw~ ieceveeeflcekeâeMeefòeâ, 
efoiosMekeâeueeefle›eâceCe-meeceLÙe&, peueerÙeieefle, mLeueerÙe ieefle, 
JeeÙegceOÙeieefle veYemebÛejCe Devle«e&nerÙe leLee vee#e$eefheC[eW hej Ùee$ee 
ØeYe=efle~ Ùes #eceleeSB peerJeeCeg SJeb hejceeCeg lejbie ceeheve lekeâ Øeehle nw~ 
ØeeÛeerve efJeOeeve meghle nw~34 meJe&efJeOekeâce& mecheeove ceW osMe leLee 
keâeueeefle›eâceCe ceW leerJeÇieefle Øeoeve keâjveW nsleg efJeÕe kesâ ueeKees Jew%eeefvekeâ 
ueies nQ~ Gòejesòej lekeâveerefkeâ megOeej leLee efJekeâeme keâe 
Ùeesie efJekeâemeesvcegKe nw~ 

efJeÅegvceeveme MeeŒe ™he Ùeeefv$ekeâefJeOeeve mes ceeveefmekeâkeâeÙe& keâes 
ieefleMeerue keâjvee Ùeeefv$ekeâ efJekeâeme kesâ veJeerve Â°evle nQ~ hejvleg Fve 
meyekesâ cetue ceW ceeveJeerÙe #ecelee nw leLee Devle ceW Yeer~ 

Dele: YeejleerÙepÙeewefle<e-Ùeesie-lev$e leLee efMeuhe keâer meghle leLee 
keâerefuele Oeeje keâes pee«ele leLee ieefleMeerue keâjves nsleg DeOÙeelce leLee 
pÙeewefle<e kesâ meeLe-meeLe lelmecyeæ veJeerve ØeÙeesieelcekeâefJeÅeeDeeW mes 
peesÌ[vee, Øeot<eCe cegefòeâ kesâ efueS Fme Ùegie keâer DeeJeMÙekeâlee nw~ veJeerve 
leLee ØeeÛeerveòece ØeÙeesieelcekeâefJeÅeeDeeW kesâ mecevJeÙeelcekeâ cenlJe keâer 
Ghes#ee keâjvee efJeceMe&le: henues Yeer DeelceIeeleer keâoce kesâ ™he ceW jne nw, 
leLee Deeies Yeer jnsiee~35 

YeejleerÙe ØeÙeesie hejcheje keâe ØeeÛeervemJe™he mecyeæ veJeerve 
mecevJeÙeeYeeJe mes Gòejesòej DeeKÙeeveelcekeâ nesles nesles ueghle nesles peeÙeWies~ 
DeeKÙeeveelcekeâ ™he mes JeefCe&le Ûecelkeâej kesâJeue keâLee keâneveer yevekeâj 
jn peeÙesieer~ Glkeâ<e& #eerCe neslee peeÙesiee~ #eerCeeJemLee keâes Øeehle Deveskeâ 
ØeeÛeerve ØeÙeesieeefßele efJeÅeeSB SJeb hejcheje JÙeefòeâ meeOÙelee kesâ jnves hej 
Yeer ueghle nesleer peeÙesieer~ pees ve° nes ieÙeer nQ, Jee ueghle nes ieÙeer nQ, 
JeneB pees DeeKÙeeveelcekeâ ™he nceW Øeehle nQ, Jes Yeer GefÛele mecevJeÙeelcekeâ 
DeOÙeÙeve leLee DevJes<eCe kesâ DeYeeJe ceW Fefleneme keâer Jemleg yevekeâj jn 
peeÙesieer~36 

6.  pÙeewefle<emebefnlee iele Deveskeâ ØeÙeesieelcekeâefJeÅee MeeKeeSB  

 Ssefleneefmekeâ keâejCeeW mes henues ner ØeÙeesie yee¢e nQ~ ÜemeesvcegKe 
#eerCeeJemLee keâes Øeehle jner-mener hejcheje Yeer Jeòe&ceeve mecevJeÙeeYeeJe leLee 
Ghes#ee mes ueghle nes peeÙesieer~ DeOÙeeeflcekeâ DevegMeemeve keâe Üeme Deheves 
Ûejce DeJemLee ceW ve° nesves hej kesâJeue Yeeweflekeâ efJekeâeme keâe peÌ[Jeeoer 
›eâce Yeer efJeveeMekeâejer efmeæ nesiee~ kegâÚ-kegâÚ ue#eCe DeYeer mesr 
Âef°ieesÛej nes jns nQ~ Deveskeâ DevJesef<ele efmeæevle pees Deepe 
DeeKÙeeveelcekeâ™he ceW GheueyOe nQ, Gvekeâer Ghes#ee mes Jes Yeer ve° nes 
peeÙeWies~ lelhe§eeled meòeelcekeâyeÇÿeeC[ mes GvnW hegve: DevJesef<ele keâj 
efve™efhele keâjves ceW menŒeeW Je<e& ueie peeÙeWies~ ceneYeejle mes hetJe&, 
ceneYeejlekeâeue mes Deeies DeeOegefvekeâ keâeue lekeâ keâer efmLeefle Yeer Fme leLÙe 
keâes GodIeeefšle keâjles nQ~ meòeelcekeâ Jeso yeÇÿeeC[ ner nw~ MeleheLe yeÇeÿeCe 
ceW Ùee%eJeukeäÙe kesâ DeeKÙeeve mes Yeer DevJes<eCe ›eâce keâe ›eâefcekeâ leLee 
ieefleMeerue jnvee DeeJeMÙekeâ efmeæ neslee nw~ veJeerve DevJes<eCe ›eâce Yeer 
Fmeer leLÙe keâe mebkesâle Øeoeve keâjlee nQ ~ Dele: YeejleerÙepÙeewefle<e kesâ 

ef$emkeâvOe mecyeæ mewæeefvlekeâ he#eWe keâes ØeÙeesieelcekeâ leLee JÙeJenejeiecÙe 
yeveeves nsleg ØeeÛeerve leLee veJeerve ›eâce ceW mJe-mJe mecyeælee leLee 
›eâefcekeâlee kesâ DevegjesOe mes efJe<eÙe keâes mebieef"le keâjvee Deepe keâer 
meJe&ØeLece ØeeLeefcekeâ DeeJeMÙekeâlee nw~37 

 Ssefleneefmekeâ Jew%eeefvekeâ he#e kesâ Â°evle -Jewefokeâ cetue mes ØeejcYe 
keâj Fme Jee*dceÙe mes ØeejcYe keâj yeer.meer 3000heejeMej,JÙeeme,pewefceveer 
›eâce mes DeeÙe&Yeš Jeejen, ueuue, yeÇÿeieghle, cegbpeeue, ßeerheefle, vejheefle 
Yeemkeâj, Jeuueeuemesve, ieCesMe, peÙeefmebn ØeYe=efle YeejleerÙe ceneve 
DevJes<ekeâeW kesâ DevJes<eCeefve<keâ<e& ›eâefcekeâ™he ceW mJelev$e efJe%eeveelcekeâMeeKee 
kesâ ™he ceW heefuJele-hegef<hele nes mekesâiee~ DeeOegefvekeâ DevJes<ekeâeW kesâ 
lelmecyeæ DevJes<eCe KeefC[le keâÌ[er SJeb Deef«ece keâÌ[er peesÌ[ves ceW 
DelÙeefOekeâ GheÙeesieer efmeæ nes mekeWâies~ keäÙeeWefkeâ YeejleerÙeeW keâe mecemle 
%eeve efJe%eeve keâeue efJeOeeÙekeâ pÙeesefleefJe&%eeve, keâeueØeYeeJe efve™hekeâ 
efJeOeeve, leLee ÙeesieMeeŒeerÙe Demeerce efoJÙe#ecelee, lev$eeieceesòeâ Demeerce 
efJemleej Yeer ceneYeejle Ùegæ kesâ yeeo ÜemeesvcegKe neslee ieÙee~38 

yeewOeeW kesâ GoÙe mes hetJe& mes neR GlLeeve heleve kesâ Deveskeâ Ûe›eâeW ceW 
YeejleerÙe ceneÉerhe yeeefOele ngDee~ 600 F&.hetJe& kesâ he§eeled DeeÛeeÙe& 
Mebkeâj39 keâe GoÙe mes mece«e YeejleerÙe efJeÅee›eâce keâes DeÉwle ceW meceefvJele 
keâj Skeâ ceneve keâeÙe& mecheVe efkeâÙee ieÙee~ pees ceewefuekeâefmeæevle Deepe 
Yeer nceejs hetJe&pe DevJes<ekeâeW keâer cetue Leeleer kesâ ™he ceW GheueyOe nQ, 
Gvekeâe leelkeâeefuekeâerkeâjCe leLee JÙeJeneefjkeâ mJe™he Øeoeve keâjvee 
jeef°^ÙemeecetefnkeâGÅece kesâ meceJesle ØeÙeesie mes ner mebYeJe nw~ ueghle leLee 
ve° Jew%eeefvekeâ efmeæevle Yeer vewmeefie&keâ ™he ceW Øeke=âlÙeevleie&le nesves mes 
Deepe Yeer ›eâceMe: iecÙe nw~ hee§eelÙeeW keâe DevJes<eCe Yeer 
meòeelcekeâyeÇÿeeC[ keâes DeeOeejYetle ceevekeâj Deepe meJee&«eieCÙe nw~ 
Jewmes memJej cev$eeW keâes Úes[keâj mecemle DeeKÙeeve leLee mebkeâuhevee kesâ 
™he ceW Jesoeefo meYeer efJeÅeeSB mee#eeled Jee DevegJeeo kesâ ™he ceW Gvekesâ 
DevJes<eCe #es$e ceW mJeerke=âle nQ~ GoenjCeeLe&- ‘heewjeefCekeâ Devle«e&nerÙe Ùee$ee 
kesâ DeeKÙeeve 1959 lekeâ keâuhevee mecePeer peeleer Leer~ peye Devle«e&nerÙe 
Ùee$ee keâe veJeerveejcYe ngDee leye Yeer YeejleerÙe ØeeÛeerve melÙeeKÙeeveeW leLee 
ØeleerkeâeW ceW DeveemLee keâjves JeeueeW keâe Yeüce KeefC[le veneR ngDee~ Deveskeâ 
YeejleerÙe leLee kegâÚ hee§eelÙeJew%eeefvekeâ DevJes<ekeâ mebmke=âleJee*dceÙe ceW 
efveefnle efJeÅeeMeeKeeDeeW kesâ meeJe&keâeefuekeâlJe leLee Jew%eeefvekeâlJe hej efJemle=le 
cevleJÙe Øeoeve efkeâÙes nQ~ mJelev$e efJe<eÙe kesâ ™he ceW Fme leLÙe keâe 
efJeJesÛeve keâjvee DeefOekeâ DeÛÚe jnsiee~40 

Jeòe&ceeveÙegieerÙe veJÙe DevJes<eCe heeÃeYeeweflekeâ meòeelcekeâefJeÕe keâes 
DeeOeej yeveekeâj leer›elee mes efJekeâemeesvcegKe nw~ Ùeesie leLee efÛeefkeâlmeeefJe%eeve 
kesâ Ùeesie mes ceveesefJe%eeve mes hejeceveesefJe%eeve lekeâ keâer Ùee$ee leLee Yeeweflekeâ 
efJe%eeve ceW meewjMeefòeâ leLee ÙeesieceneefJe%eeve kesâ mecevJeÙe mes Deepe efheâj 
mes veJÙe cenekeâeMeefJe%eeve ieefleMeerue nw~ efheC[ mes efheC[erÙe hejceeCeg lekeâ 
leLee hejceeCeg mes hejceeCeg lejbie lekeâ leLee Devevle keâer Deesj efJe%eeve keâer 
Ùee$ee efJeÕe kesâ cetueŒeesle kesâ leueeMe ceW efheâj mes De«emej nw~ Jee<heMeefòeâ, 
mes hejceeCegMeefòeâ leLee meewjMeefòeâ lekeâ keâe yeouelee mJe™he, meewjefJeÅegle 
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keâe DevJes<eCe Jesoesòeâ meewjebMegÛeeefuele ÛelegefJe&Oe (YetÛej, peueÛej, 
mLeueÛej, veYeÛej SJeb ve#e$eefheC[erÙe) Ùeeve keâer mebjÛevee keâes efvekeâš 
YeefJe<Ùe ceW hetCe& keâjvee meeLe&keâ ness mekesâiee~ keäÙeesefkeâ Jee<he Fbpeve mes 
Ghe«en lekeâ keâer Ùee$ee Ghe«enØe#esheCe, šsueerHeâesve leLee JeeÙejuesme 
(Radio, T.V. or Computer Science) efJeÅegvceevemeMeeŒe keâe efJekeâeme 
leLee efvekeâš YeefJe<Ùe ceW efJe%eeve#es$e ceW nesves Jeeues efJekeâeme keâer 
mebYeeJeveeSB ØeeÛeerveDeeKÙeeveeW kesâ Ûe›eâerÙe hegvejeieceve keâes veneR oMee&les 
keäÙee? [e@ peeÙemeej kesâ Devegmeej 33 osJeefJeÅeeDeeW ceW mes efvejvlej 
DevJes<eCe keâj 5 osJeefJeÅeeDeeW keâes iecÙe yevee efoÙee heâueleŠ Fme Øekeâej 
keâe Ûecelkeâej mejnmÙe %eele nesves ueies nQ~ Flevee hej Yeer YeejleerÙe 
Jee*dceÙe keâes DeJew%eeefvekeâ leLee DevOeefJeÕeeme SJeb keâuhevee hej DeeOeeefjle 
ceeveves Jeeues keâes Gvekesâ DeefJeÕeeme mes GvnW keâesF& veneR ef[iee mekeâlee~41 

 heeÃeYeeweflekeâefheC[, ieg®lJeekeâ<e&Ce, ieefle keâ#eemebmLeeve, leehe›eâce, 
JeeleeJejCe, efyecyeerÙemebjÛevee efJeefkeâjCe leLee efyecyeevlejerÙe meehesef#ekeâ 
mecyevOe kesâ vÙetveeefOekeâlJe mes heefjceeCe, cee$ee, ØeYe=efle vÙetveeefOekeâevlej mes 
efJeefYeVe™hekeâ Øeeke=âeflekeâDevlej,iegCeevlej leLee ØeYeeJeevlej ØeeÛeerve efve<keâ<e& 
leLee veJeerve hejer#eCe mes Yeer ØelÙe#e nw~42 Yethe=‰ keâe JeeleeJejCe Yeer 
Fmekeâe ØelÙe#e Â°evle nw~ Øeeke=âeflekeâ MeeÕeleefveÙece, mebjÛevee, IešveeÛe›eâ 
Øeeke=âeflekeâefvecee&Ce leLee #ejCe keâe MeeÕele mebmLeeve leLee mebÛeejeefo kesâ ™he 
mes Ùeesiepe leLee mJelev$e  meehes#elee kesâ DevegjesOe mes DeveJejle hejer#eCe kesâ 
HeâuemJe™he Jew%eeefvekeâ DeefJe<keâej leLee Ùev$eeW keâe DeeefJe<keâej 
efoiosMekeâeueeefYeØeeÙe mes DeeJeMÙekeâlee kesâ Deveg™he ner neslee jnvee ØeeÛeerve 
leLee veJeerve ØeceeCeeW mes %eele nesveW hej Yeer Deepe DeefOekeâebMe Yeüefcele nw~ 
keäÙeeWefkeâ ØeeÛeervelece keâeue mes ner Fmekeâe Â°evle leLee Ùegieevlej mes 
yeouelee mJe™he DevegMeerueve mes ØelÙe#e nw~43 DeeKÙeeveelcekeâefJeJejCeeW 
keâer leguevee ceW hegjeleeeflJekeâDeJeMes<e veieCÙe nw~ Øeeke=âeflekeâ iegCeOece& kesâ 
DevegkeâjCe mes ÙegieerÙe DeeJeMÙekeâleeveg™he DeeefJe<keâej keâer hejcheje Yeer 
›eâceyeælee hej ner DeeOeeefjle nw~ Øeeke=âeflekeâmebmeeOeve leLee Jew%eeefvekeâ 
meeceLÙe& cetueYetle DeJeÙeJe nQ~ keâeueevlej ceW Ùev$eiele mJe™heevlej Yeer 
neslee nw~ YeejleerÙepÙeewefle<e ceW JesOe hejcheje leLee DevJes<eCe›eâce Deveskeâ 
GlLeeveheleve leLee DeJejesOe kesâ yeeo Yeer peÙeefmebn lekeâ ØelÙe#e nw~ 
lelhe§eeled nce mes meYeer(Mes<e efJeÕe kesâ efJekeâefmeleosMe) Deeies yeÌ{s ieÙes~ 
Gmekesâ yeeo keâe YeejleerÙe DevJes<eCe hejeßeÙelJe ceW ieefleMeerue ngDee~ 
YeejleerÙe pÙeesefle<e keâeue efJeOeeÙekeâ nw, Dele: KeieesueerÙe, cesš^esueesefpekeâue 
leLee efÛeefkeâlmekeâerÙe pÙeesefle<e mecyeæ leerve ØeÙeesieMeeueDeeW keâer meceefvJele 
DeeJeMÙekeâlee keâes vekeâeje veneR peemekeâlee~44 

12. veJeervepee«eCe kesâ iegCeoes<e leLee ØeeÛeerve ØeeÙegefòeâkeâer efJeOeeve  

 Ûeerve ceW ÚeheeKeevee keâe DeefJe<keâej, ÛeeCekeäÙe efveefce&leleeshe keâe 
ceOÙe SefMeÙee ceW meeceefjkeâ efJekeâeme leLee Ùetjeshe ceW DeewÅeesefiekeâ ›eâeefvle, 
iewuesefueÙees keâe otjJeer#eCe Ùev$e leLee vÙetšve keâe ieg®lJeekeâ<e&Ce leLee 
LeecemeSef[Meve keâe efJeÅegle, ceneceeveJe DeeF&vmšeF&ve keâe meehes#eJeeo, 
ceejkeâesveer keâe Jesleej keâe leej, [e@. peieoerMe Jemeg keâe peerJeefJe%eeve 
mecyevOeer Keespe, [e@. jceve keâe metÙe&efJe%eeve ve#e$eYeeweflekeâer kesâ veece hej 

DevJes<eCe, FbiuewC[ ceW keâchÙetšj keâe DevJes<eCe Yeeweflekeâ kesâ #es$e ceW 
keâCe,lejbie,Deekeâ<e&Ce ØeYe=efle Deveskeâ ›eâeefvlekeâejer DevJes<eCe mes GlheVe  
heefjJeòe&ve mes efJeÕe Fefleneme ceW 5000 Je<eeX kesâ yeeo veÙes Ùegie keâe 
DeejcYe ngDee nw~ YeeweflekeâefJe%eeve leLee jmeeÙeveefJe%eeve mes heeÃeYeeweflekeâ 
SJeb ef$eiegCeelcekeâ efJeÕeefveÙeceeW kesâ efJeefYeVe™hekeâ JÙeeKÙeeve leLee ØeÙeesie mes 
Deveskeâ Jew%eeefvekeâMeeKeeSB Deheves veJeerve keâuesJej ceW efJekeâemeesvcegKe nQ~ 
efoiosMekeâeueeefle›eâceCe, otjoMe&ve, otjßeJeCe, peuemLeueveYeieceve #ecelee 
Gòejesòej De«emej nw~ ieefCelepÙeewefle<e, Ùeesie, lev$e leLee DevÙe 
ØeÙeesieeefßele efJeÅeeDeeW kesâ cetueeOeej hej Deeefßele, SJeb DeeOegefvekeâ ›eâefcekeâ 
efJekeâeme ceW veJeerve DevJes<ekeâeW kesâ ceneve GÅece keâe heefjCeece nw,Ùen 
efJekeâeme~ Ùen Devevle meòeelcekeâ efJeÕe leLee ceeveJeerÙe yeewefOekeâ #ecelee kesâ 
mebÙeesie mes neR mebYeJe nes mekeâe nw~45 YeejleerÙe cetueefJeÅeeDeeW ceW 
ØeÙeesieeefßele efJeÅeeDeeW keâer Yetefcekeâe meeJe&keâeefuekeâ nQ~ veJeerveefJekeâeme ›eâce 
Yeer Gve ceewefuekeâ efmeæevleeW mes DeeOeej «enCe keâj heefuJele hegef<hele 
ngDee leLee Deepe Yeer Gve efmeæevleeW hej ›eâefcekeâ DevJes<eCe 
efoiosMekeâeueeefYeØeeefÙekeâ heeÃeYeeweflekeâ mebjÛevee mes ueskeâj šsueerhewLeer lekeâ 
keâe DeÅeleve efJeJejCe leLee ØeeÙeesefiekeâ mJe™he ceW veJeerve DevJes<ekeâeW kesâ 
ØeÙeeme mleglÙe nw~ Deiej YeejleerÙeJee*dceÙe keâe mebIeerÙe efveJesMe mecyeæ 
ØeeÙeesefiekeâ mJe™he ve° ve ngDee neslee46 lees veJeerve ØeÙeesie mes Øeeke=âeflekeâ 
Øeot<eCe mes JeeleeJejCe ve° nesves keâe pees YeÙe GheefmLele nw,Gmemes meÅe: 
cegòeâ nesles~ Deepe DeeOegefvekeâefJekeâeme mes ØeeÛeerve DeeKÙeeveeW keâes Skeâ 
efveef§elemeercee lekeâ DebMele: mecePeves keâer efmLeefle ceW nce efheâj mes Dee ieÙes  
nQ~ Oejleer hej Øeot<eCecegòeâ efJekeâeme nj neue ceW ÛeeefnS~ ØeeÛeerve 
DeeKÙeeve leLee ØeceeCe melÙeeheve kesâ #es$e ceW peerJeve kesâ Øeefle#es$eeefYeØeeÙe 
mes mebIeerÙe efveJesMe pe®jer nw~47 

O  keâeueebMe SJeb #es$eebMe™he YeejleerÙe ØeYeeJeMeeŒe 

 Ùee%eJeukeäÙe JewefokeâÙegie kesâ Deefvlece ceneJew%eeefvekeâ $e+ef<e 
MeleheLeyeÇeÿeCe kesâ cetue DevJes<ekeâ SJeb meb«eenkeâ Yeer Les~ yeer.meer.3000 
Éehejevlekeâeueerve ceneYeejleÙegæ kesâ yeeo ngS DeOÙeeeflcekeâ Üeme SJeb 
ÙegæpevÙe efJeefYeef<ekeâe leLee Deveskeâ meeceeefpekeâ leLee jepeveweflekeâ heefjJeòe&ve 
pevÙe keâejCeeW mes JewefokeâefJe%eeveJeeo ÜemeesvcegKe nes ieÙee~ ve kesâJeue 
DeOÙeeeflcekeâ±Yeeweflekeâ meeOevee keâer Ghes#ee Deefheleg Denbkeâej SJeb JÙemeve 
pevÙe DeemeefòeâYeeJe kesâ ØeeOeevÙe Yeer keâejCe ceeves pee mekeâles nQ~48 

Ùegieevlej mes DeOÙeeeflcekeâ Meefòeâ #eerCe nesves kesâ mebkesâle ceneYeejle ceW Yeer 
efceueles nQ~ Éehej keâefueÙegie meefvOe™he DevOekeâejkeâeue kesâ yeeo Ùeemkeâeefo 
›eâce mes ØeÛÚVe Jewefokeâ%eeve efHeâj mebieef"le nesves ueiee~ keâeue ›eâceiele 
Deveskeâ Øeeke=âeflekeâ leLee meceeefpekeâheefjJele&ve mJe™he Jesoeefo efJeÅeeDeeW keâe 
mebie"ve leLee efJeIešve efJekeâeme leLee Üeme keâe ›eâce cenef<e& Ùeemkeâ 
(yeer.meer.800) kesâ yeeo mhe° nw~49 Ùen Deueie leLÙe nw efkeâ kegâÚ Yeüevle 
cegefmuece Dee›eâevleeDeeW kesâ keâejCe pees #eefle ngF& Gmes veneR Yeejle ceW veneR 
Mes<eefJeÕe ceW keâneR Yeer DeYeer lekeâ hetCe& veneR efkeâÙee pee mekeâe nw~ ØeeÛeerve 
DeJeMes<eeW ceW mes ØeÙeesie keâer o=ef° mes yeÛes KegÛes {eBÛeeW ceW mes Deb«espe nceejs 
efMeuhe GÅeesie SJeb DeeefLe&keâ Ì{eBÛes keâes OJemle efkeâÙes, JeneB kegâÚ efvejhes#e 
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hee§eelÙe DevJes<ekeâ ØeeÛÙe efJeÅee keâer heeC[gefueefheÙeeW kesâ hegve™æej ceW 
keâeHeâer ØeMebmeveerÙe keâeÙe& efkeâÙes~50 Deepe efHeâj mecemle ØeÙeesieelcekeâefJe%eeveeW 
keâe cetue pÙeewefle<eMeeŒe keâes veÙes efmejs mes mebieef"le keâjves keâer pe™jle nw~ 
ØeeÛeerve ef$emkeâvOeelcekeâ Ùee heÃemkeâvOeelcekeâ pÙeewefle<ekeâ keâe efJemleej 
DelÙeefOekeâ nw leLee DeeOegefvekeâ efJekeâemeOeeje mes peesÌ[ves hej Deewj 
DeefOekeâefJemle=le nes peeÙesiee, JeneB mecemle %eeve JÙeefòeâ meeOÙe Yeer veneR 
nw~ Dele: meJe&cetue keâe efveOee&jCe keâj MeeKeeiele efJeYeeie keâjvee Deepe keâer 
ØeeLeefcekeâ DeeJeMÙekeâlee nw~ pÙeewefle<eMeeŒe keâer Skeâ-Skeâ MeeKee Deepe 
efheâj mes DeeOegefvekeâ DevJes<eCe mes mJelev$e efJe%eeveelcekeâ MeeKee yeveleer 
peejnerr nw~ Dele: Fme hej efJeÛeej keâjvee Jew%eeefvekeâ heefjØes#Ùe ceW 
DeeJeMÙekeâ nw~ ieefCele leLee efmeæevlemkeâvOe keâer cetue Yetefcekeâe 
mebefnleemkeâvOe kesâ efJeÕeeefYeØeeefÙekeâ ØeYeeJeefveOee&jCe ceW GheÙeg&òeâ efJeMues<eCe 
mes ØelÙe#e nw~51 

Deepe lekeâ mebefnleemkeâvOe keâe mJelev$e Fefleneme  

 1. efJe<eÙeJemleg keâe heefjÛeÙe, 2. efJe<eÙe mecyeefvOele «evLe, 3. 
«evLeeW keâe heefjÛeÙe (uesKekeâ-mecheeokeâ-mecheeove-ØekeâeMekeâ-ØekeâeMevekeâeue) 
Deeefo kesâ GuuesKe kesâ meeLe, 4. mebefnlee «evLeeW hej cegKÙe-cegKÙe 
šerkeâekeâej leLee Gvekeâer cegKÙe šerkeâeSB, 5. uesKekeâ («evLekeâej) heefjÛeÙe, 
YeejleerÙepÙeewefle<e kesâ heefjØes#Ùe ceW mebkesâlecee$e efueKee ieÙee nw~ efJekeâeme keâer 
efmLeefle leLee DeeOegefvekeâ mebYeeJeveeDeeW hej Yeer ve kesâ yejeyej efJeÛeej ngDee~ 

Mebkeâjyeeueke=â<Ce oeref#ele pewmes YeejleerÙepÙeewefle<e kesâ meceeueesÛekeâ 
uesKekeâ keâe hegje ßece leLee meceÙe efmeæevlepÙeewefle<e ceW ueie ieÙee ~ Jes 
mebefnlee keâe mebef#ehle efJeJejCe Øemlegle  keâj mevleg° nes ieÙes~52 

[e@. vesefceÛevõ MeeŒeer mebefnlee mkeâvOe kesâ veece hej cegntòe& Yeeie hej 
ner DeefOekeâ efJeÛeej efkeâÙes~53 [e@. ieesjKeØemeeo keâe efJeJesÛeve Yeer 
ieefCelemkeâvOe hej Øeehle neslee nw~54 heb. jecejlve DeesPee HeâefueleefJekeâeme ceW 
nesje keâe efJeJesÛeve leLee efJekeâeme Øemlegle efkeâÙes~55 ce.ce.he. ieg® ØeJej 
megOeekeâj efÉJesoer ieCekeâlejbefieCeer56 ceW DeeÙe&Yeóeefo DevJes<ekeâeW keâe heefjÛeÙe 
Øemlegle keâj ye=nlmebefnlee keâer GvneWves mecheeokeâerÙe šerkeâe keâj oer~ Dele: 
mebefnleemkeâvOe keâe efJeJesÛeve Dehesef#ele nes peelee nw~ Øemlegle Jew%eeefvekeâ 
MeesOemeceer#ee ceW pÙeewefle<e kesâ mecemle mJe™he veJeervemecyeælee meefnle 
ØeoefMe&le keâjves keâe ueIegØeÙeeme efkeâlevee meeLe&keâ ngDee leLee Deeies keâòe&JÙe 
keâeÙe& keâer efkeâleveer meceer#ee nes mekesâieer, Ùen efJeMes<e%eeW kesâ efJeÛeejeLe& 
ØemleeefJele nw~ 

ceeveJepeerJeve leLee keâeueefJeOeeve  

 mebefnlee mkeâvOe mece«e ef$eieesue kesâ kesâvõ ceW he=LJeer keâes ØeYeeJeMeeŒe 
keâer Âef° mess efveJesefMele keâj ceeveJe leLee he=LJeer hej he[veW leLee nesves Jeeues 
mece«e heefjJeòe&ve keâse mekeâejCe ceevelee nw~57 Fme mkeâvOe keâe  megj#ee SJeb 
Meeefvle mLeehevee mes ueskeâj ogefYe&#eMeceve, Øeeke=âeflekeâ Deeheoe mes Meeefvle 
lekeâ ceW ØeÙegòeâ nesveW kesâ Deveskeâ Øeyeue ØelÙe#e ØeceeCe Deepe Yeer efJeÅeceeve 
nQ~58 ve kesâJeue je°^ mes Fmekeâe mecyevOe nw, Deefhe leg je°^ kesâ ØelÙeskeâ 
FkeâeF& SJeb JÙeefòeâ mes Yeer Fmekeâe mecyevOe nw~ keâne Yeer ieÙee nw efkeâ 

Meyo%eeve SJeb Debkeâ%eeve ceW mecemle yeÇÿeeC[erÙe meòee efJeOeeÙekeâ Jeso kesâ 
ef$eefJeOe ™he ceW efve™heCe mes Ùen Ûe#eg™he keâeueefJeOeeve MeeŒe nw~ 
JemegOewJe kegâšgcyekeâced keâes Deiej mLeeefhele keâjvee nw, lees mebefnlee keâes 
mebieef"le SJeb JÙeJeefmLele efheâj mes keâjveW keâer pe®jle nw~ pees veJeerve›eâce 
ieefleMeerue nw, Jen Yeeweflekeâ nw~ Devleefj#eÙee$ee mes DeeefOeYeweeflekeâ,leLee 
ve#e$eefheC[erÙe Ùee$ee mes DeeefOeowefJekeâ leLee ieerleesòeâ %eevekeâce&Yeefòeâ efve‰ 
ÙeesiemeeOevee mes DeOÙeeeflcekeâ efJekeâeme kesâ ØeÛeerve efve™keâ<e& melÙeeheveerÙe 
nQ~58 

heÃeceneYetleelcekeâ efheC[ SJeb yeÇÿeeC[ keâe keâeuemecyevOe keâeueebMe 
leLee #es$eebMe kesâ efnmeeye mes ØelÙe#e nw~ otjÂef°, DevleÂ&ef°, yeÇÿeeC[-mes 
efheC[ Yeso lekeâ, otjOJeefveßeJeCe, DevleOJe&efveßeJeCe, otjieceve, leeheyeeOee 
efveJeejCe SJeb MeerleÛe›eâ JeeleoeJe SJeb JeeleeJejCe kesâ meIevelJe SJeb 
efJejuelJe efJeOeeÙekeâ efJeOeeve, OJeefve SJeb pÙeesefle keâe mecevJeÙeelcekeâmJe™he 
SJeb mJelev$e DeefmlelJe ØeYe=efle Deveskeâ leLÙe ØeÙeesieelcekeâ ØeYeso nQ~ 
pÙeesefleefJe&%eeve Deveskeâ ØeÙeesieelcekeâ efJeÅee MeeKeeDeeW keâe meceJesle veece 
nw~59 

 meewjceC[ue leLee he=LJeer Deheves efveÙeleefheC[, mebmLeeve leLee 
mebÛeejeefo efJeMes<e kesâ keâejCe De#eefJeMes<e ceW DeJeefmLele nw leLee 
metÙe&kesâefvõkeâ Jeeef<e&keâmebÛeej hetCe& keâjleer nw~ $e+legÛe›eâ ceW leeheMeerle keâe 
meceerkeâjCe kesâ meeLe KeieesueerÙe ›eâeefvle#es$e SJeb YetieesueerÙe ›eâeefvle#es$e keâe 
leeheeefOekeäÙe leLee GÛÛe De#eebMe leLee OeÇgJeØeosMe keâe MeerleeefOekeäÙe 
megefveÙeesefpele Øeeke=âeflekeâ efveÙece kesâ Heâueve cee$e nQ~ efheC[eW kesâ hejmhej 
ieg®lJeekeâ<e&Ce leLee efJeefkeâjCe mecyevOe efheC[kesâefvõkeâ MekeälÙeevegjesOe mes 
Deeflecevo ieefle mes heefjJeòe&veMeerue nQ~ me=°dÙeeefo ceW ieg®lJeekeâ<e&Ce leehe 
SJeb efJeefkeâjCe iele efve<heefle Deepe mes keâeHeâer Deueie (heefjJeefòe&le) jner 
neWieer~ me=peve ceW efJeieJeQie keâer veJÙe mebkeâuhevee Fmeer efÛevleve keâe 
heefjceeCe nw~ Jewefokeâ meeefnlÙe ceW me=ef° effJekeâeme ceW efnjCÙeieYe&efmeæevle 
5Jeer efmLeefle nw~60 

he=LJeer keâer Deheves De#e hej efmLeefle efJeMes<e meewjkesâefvõkeâ ieg®lJe 
mecyevOe, mJeebieYeüceCe leLee DevÙe «eneW leLee Ghe«eneW kesâ ieg®lJeefJe#esheyeue 
leLee efJeefYeVe KeieesueerÙeefheC[eW mes efJeefkeâjCe mecyevOe, kesâ keâejCe he=LJeer 
kesâ efJeefYeVe he=‰ hej Øeeke=âeflekeâ efJeefYeVelee Âef°ieesÛej nesleer nQ~ metÙe& leLee 
metÙee&efo oes mes DeefOekeâ efheC[eW kesâ mJelev$e ØeYeeJe leLee meehesef#ekeâ ØeYeeJe 
kesâ keâejCe ner Yethe=‰mLe $e+legÛe›eâ JeeleeJejCe leLee peueJeeÙeg keâe 
efJeefYeVelJe Yethe=‰erÙe Yeso mes Âef°ieesÛej neslee nQ~ mJeebieYeüceCe kesâ keâejCe 
Skeâ ner metÙe& efJeefYeVe ieesueerÙe efheC[eW hej Denesje$e Yeso mecheeefole keâjlee 
nw~ yeÇÿeeC[erÙe, ve#e$eceC[ueerÙe, meewjceC[ueerÙe, «enceC[ueerÙe, 
kesâlegceC[ueerÙe leLee YetieesueerÙe mebmLeeve SJeb mebÛeej mes nesves Jeeues 
efJeÕeJÙeeheer ØeYeeJe keâe Deekeâueve Deveskeâ Jew%eeefvekeâeW #es$eeW kesâ meceJesle 
JÙeehekeâ yeng#es$eerÙe  SJeb meJee&efYeØeeefÙekeâ mebIeerÙe DevJes<eCe mes ner mebYeJe 
nw~ ÙeesiepeØeYeeJe mes Skeâ keâes DevÙe leòJe mes Deueie keâjvee keâef"ve nesves 
hej Yeer DemebYeJe veneR nw~ keäÙeeWefkeâ ØeeÛeerveÛeeÙeeX ves mebefnleemkeâvOe ceW 
efve<keâ<e& ™he pees DeodYegle DevJes<eCe mebkeâefuele efkeâÙes Jes Deepe Yeer keâce 
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Dee§eÙeexlheeokeâ  leLee cenlJe hetCe& veneR nw ~61 

 Fme kesâ Devleie&le 35 cetue Jew%eeefvekeâ MeeKeeDeeW keâe Deepe Yeer 
Øeehle nesvee Fme Jew%eeefvekeâ Ùegie ceW Yeer Dee§eÙeexlheeokeâ nQ~ cegKÙele: leerve 
Jeie& Yeso nQ ÙeLee—1.efoJÙeØeYeeJe, 2. veeYemeØeYeeJe, 3. YeewceØeYeeJe~ 

 ceeveJe Yeewce he=‰Jeemeer nw~ Fmekesâ meeLe cesoveerÙepÙeewefle<e,Je=ef° 
JeeleeJejCeefJe%eeve, JeemlegmLeehelÙe, mJejefJe%eeve, cegntòe&efJe%eeve, 
meecegefõkeâefJe%eeve, mecegõefJe%eeve, KeefveefJeÅee, Oeeleg SJeb jlve, okeâeie&ue, 
GheJeve, Jeve, ke=âef<e, megefYe#e, ogefYe&#e, DeIe&, ØeYe=efle 35 efJe%eeveelcekeâ 
MeeKeeDeeW keâe meceJesle veece mebefnleemkeâvOe nw~ mebefnlee kesâ Yetieesue, 
Keieesue, ve#e$eceC[ue, iele efJeÕeeefYeØeeefÙekeâ cegKÙeefJeYeeie kesâ Deefleefjòeâ 
Ùes efJeYeeie mJelev$eefJe%eeveelcekeâ MeeKee keâe ™he ues Ûegkesâ nQ~62 

ef$eieesueerÙemebmLeeveeW keâer efyecyeerÙemebjÛevee SJeb mebÛeej mes Ùeesiepe SJeb 
mJelev$e efJeÕeeefYeØeeefÙekeâ ØeYeeJe keâe Deekeâueve mebefnlee kesâ cegKÙe efJe<eÙe 
nQ~ efheC[ SJeb yeÇÿeeC[ iele mecevJeÙe kesâ Deveskeâ ØeÙeesieelcekeâ Â°evle 
Deepe Yeer efceueles nQ~63 Deepe mebÙeesie mes YeejleerÙe mebefnlee pÙeewefle<e kesâ 
Jew%eeefvekeâmJe™he keâe Üeme nesles-nesles yeuueeuemesve kesâ he§eeled pÙeewefle<e 
mebefnleemkeâvOe keâe Skeâ KeC[ cegntòe&efJe%eeve ner meceepe ceW cegKÙe nes ieÙee 
nw~ Ùes meYeer keâeue osMe efoMee leLee heeÃeYeeweflekeâ mJelev$e leLee Ùeesiepe 
ØeYeeJe efJeOeeÙekeâ nQ ~64 ØeeÛeerve YeejleerÙepÙeewefle<e mebefnleeMeeŒe ceW efJeefYeVe 
Jew%eeefvekeâ efJeÅee MeeKeeDeeW keâe meleke&â meØeceeCe Jew%eeefvekeâ efJeJesÛeve 
efceuelee nw~ mebmLeeveefJeMes<e  ieg®lJe, mebÛeej, efyecyeerÙemebjÛevee efJeefkeâjCe 
JeCe&, Ùegefle, Yeso ØeYe=efle ØeYeeJeeslheeokeâ nw~ Dele: ieefCeleeefßele 
pÙeesefleefJe&%eeve kesâ ieefCele efmeæevlemkeâvOe leLee mebefnleemkeâvOe hetCe&le: 
Jew%eeefvekeâ nQ~ Jejen veW keâne Yeer nw– pÙeesefle: MeeŒeceveWkeâYeso efJeleleb 
mkeâvOe$eÙeeefOeef‰eced~ lelkeâeòe&mÙeexhevemÙe veece cegefveefYe: mebkeâerlÙe&les mebefnlee~ 
mkeâvOesÓefmcevieefoelesve Ùee «enieeflemlev$eeefYeOeeveemlJemeew~ nesjeKÙeeW 
efJeefve§eÙe§e keâefLeleŠmkeâvOemle=leerÙeeshejŠ~~1~~65 

heÃeYetleelcekeâ efheC[eW kesâ efJeMes<e DevJes<eCe mes Deveskeâ Jew%eeefvekeâ 
MeeKeeDeeW keâe DeefmlelJe ceeveJeerÙe %eeve efpeve-efpeve OeejeDeeW kesâ DepeŒe 
œeesle keâes oMee&les nw, YeejleerÙepÙeewefle<e mebefnleeDeeW ceW ØeÙeesieeefßele Gve 
mecemle efJeÅee MeeKeeDeeW keâe meceeJesMe Lee~ GvnW Deepe Yeer meeOeej meleke&â 
SJeb veJeerve Jew%eeefvekeâhejer#eCe ceW Jes (Øeot<eCe cegòeâ nesveW mes) mJelev]$e 
cenlJe efJeOeeÙekeâ nQ~ 1200 F&. kesâ yeeo Deepe lekeâ mebefnlee kesâ JÙeehekeâ 
efJe%eeveelcekeâ cetueesæjCeeW SJeb efmeæ efve<keâ<eeX hej efJeefYeVe leelkeâeefuekeâ 
keâejCeeW mes DevJes<eCe DeJe™æ jne~ DeeOegefvekeâ DevJes<eCe ceW 
YeejleerÙeheæefle keâe meceeJesMe ÙeLeeLe& heefjØes#Ùe ceW ve nesves mes pees #eefle 
ngÙeer Gmekeâer hetefle& efvekeâš YeefJe<Ùe ceW mebYeJe veneR nw ~ Jewmes Yeer 
DeeOegefvekeâ Ùeeefv$ekeâefJekeâeme SJeb KeieesueerÙe ØeÙeesieMeeuee leLee 
KeieseueerÙeevJes<eCe ceW jle Ghe«eneefo kesâ #es$e ceW nce DeYeer Yeer efJekeâefmele 
osMeeW mes keâeHeâer efheÚs nQ~ Flevee DeefOekeâ efJekeâeme nes peeves kesâ yeeo Yeer 
mebefnlee kesâ Deveskeâ Yeeweflekeâeefßele Jew%eeefvekeâhe#e ØeÙeesieevleie&le Skeâ meercee 
lekeâ ner Dee heeÙes nQ~ Deveskeâ DeeefOeYeeweflekeâ, DeeefOeowefJekeâ leLee 
DeOÙeeeflcekeâ he#e Deepe Yeer Ghesef#ele nQ~ kegâÚ DeiecÙe nw~ 66 

13. cegntòe& efJe%eeve SJeb heÃee” keâe Jew%eeefvekeâlJe SJeb  
     ØeeÙegefòeâkeâer efJeOeeve  

 Deepe DeefOekeâebMe YeejleerÙe pÙeesefleefJe&o cegntòe&efJe%eeve ceW ØelÙeskeâ 
keâeÙe& keâe DeejcYe efveOee&jCeeLe& ØeÙegòeâ keâeueKeC[ kesâ MegYeeMegYelJe 
efve™hekeâ efJeOeeve cee$e ceevekeâj Ûeue jns nQ~ YeejleerÙe heÃee”keâej Deepe 
Yeer cegntòee&efo keâe efve™heCe Deheves heÃee” ceW keâjles nQ ~ Fme Yeeie keâes 
cegKÙe ceeveves ceW Deveskeâ nsleg nQ~ Skeâ (efove ± jeef$e) Denesje$e ceW 
efJeefYeVe efheC[erÙe meehes#elee mes Yetmeehesef#ekeâ Ùeesieeefo mes GlheVe keâeueKeC[ 
efJeMes<e kesâ efJeefYeVe ™hekeâ ØeYeeJe keâe efve™heCe cegntòe& nw~ ve#e$eceC[ue, 
«en leLee he=LJeer kesâ mecyevOe mes YetieesueerÙe ef#eeflepe ceW KeieesueerÙe leLee 
YeieesueerÙe efheC[eW keâe GoÙeemleeefo mecheVe nesles nw~ keâeue peneB Skeâ 
Deesj DeJÙeòeâ SJeb efvejhes#e nw, JeneB JÙeòeâ SJeb meehesef#ekeâ KeC[keâeue 
efJeefYeVe Øeeke=âeflekeâ ieesueerÙe efheC[eW kesâ mebÙeespeve mes MegYeeMegYeØeYeeJe Ùegòeâ 
nesles nw~ Øeoòe efve<keâ<eeX keâe hejer#eCe Yeeweflekeâ SJeb pewefJekeâ mecevJeÙeelcekeâ 
hejer#eCe Deepe DeeJeMÙekeâ leLee mebYeJe nw~ Fme efoMee ceW keâeÙee&jcYe 
1902 F&. ceW nes Ûegkeâe nw~67 efvejJeÙeJe keâeue efheC[erÙe meehes#elee mes 
Ùeesiepe SJeb mJelev$e ØeYeeJeeveg™he meeJeÙeJe MegYeeMegYeØeYeeJe Jeeuee nes 
peelee nw~ Ùen leLÙe Yeeweflekeâ leLee jmeeÙeveeefo mes efmeæ ØeeÙe nw~68 Fme 
KeC[ ceW Denesje$e keâes ceevekeâ ØeceeCe Je ye=nòeceKeC[ ceevekeâj 
ueIegkeâeueKeC[ Éeje, efheC[erÙe Øeke=âlÙevlej SJeb KeC[ Øeke=âlÙevlej Éeje 
keâeÙe&iele MegYeeMegYelJe keâe efveOee&jCe efkeâÙee peelee nw~ kegâÚ ØeYeeJe legjvle 
iecÙe nQ, kegâÚ keâeuemeehes#e~ KeC[keâeue keâer Øeke=âefle efJeefYeVeefheC[eW kesâ 
mJelev$e leLee ÙeesiepeØeYeeJe mes Deveskeâ cegntòee&lcekeâ keâeue ›etâj, ceOÙe, 
meewcÙe, Deefle›etâj, efceefßele, SJeb MegYeeMegYe nes peeles nw~ keâeÙe&Øeke=âefle 
ceeveJe efJeMes<e keâer Øeke=âefle keâeueØeke=âefle SJeb ØeÙeesieejcYe ceW keâeÙe& meecÙe 
keâe DevJes<eCe cegntòe& keâe efJe<eÙe nw~ Fme Øekeâej Ùen KeC[ Yeer hetCe& 
Jew%eeefvekeâ nw~69 

efove, efleefLe, ve#e$e, Ùeesie, keâjCe, «en#eeX kesâ GoÙe, Demle, 
ÛevõmebÛeej, ueive, mhe°«en leLee DevÙe ef$eieesueerÙe mevoYeeX kesâ mebÙeesie 
mes efJeefYeVe ™hekeâ ØeYeeJe mJelev$e ™he ceW leLee Ùeesiepe™he ceW efJeefYeVe 
efoiosMekeâeue KeC[eW ceW efJeYeòeâ efJeefYeVe DeeOeejeW ceW Øekeâš nesles nQ~ Ùes 
vewmeefie&keâ Øeeke=âeflekeâ ØeYeeJe Øeke=âlÙeevlej SJeb ef$eieesueerÙe mebÛeej mes 
heefjJeòe&veMeerue nQ~ efleLÙeeefo keâer heefjYee<ee keâjCe «evLeeW ceW mhe° nQ~ Ùes 
keâeueebMe, #es$eebMe SJeb Yetmeehes#eefmLeefle mes ÙeesiepeØeYeeJe keâes oMee&les nQ~70 

efvejÙeCeefmLeefle leLee  ØeYeeJe mecyeælee 

 YetceOÙeÂMÙe ceOÙeefmLele ›eâeefvleJe=òeerÙe jeefMeÛe›eâmLe ve#e$ehegÀeeW keâe 
ØeYeeJe Yeer JÙeefòeâiele peerJeve mes pegÌ[e nw~ ›eâeefvleJe=òeerÙe 
hegÀeelcekeâve#e$ehegÀe mes oef#eCeesòej DeJeefmLele ve#e$ehegÀeeW keâs ØeYeeJe 
Ùegieevlekeâejer nesles nw~ ef#eeflepeJe=òeerÙe Yethe=‰erÙe mebmLeeve ceW ef#eeflepeYeso mes 
ef$eieesueerÙe mebmLeeve keâeue keâer meehes#elee mes metÙe& keâer ØeOeevelee mes Gefole 
nesles nQ~ Ùeefo KeieesueerÙe efheC[eW kesâ mebÛejCe ve nesles lees keâesF& heefjJeòe&ve 
ve neslee~ YetceOÙe ÂMÙe ›eâeefvleJe=òeerÙe ve#e$ehegÀeeW kesâ ef#eeflepeJe=òeerÙe 
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DeeYeeefmekeâ mebÙeesie keâes ueive keânles nQ~ ef$eØeMveØeheÃe ceW Fvekeâe mecÙekeâd 
efJeOeeve Øeehle neslee nw~71 

 mebefnleemkeâvOe ceW mecemle ef$eieesueerÙemebmLeeve kesâ mecyevOe ceW 
Øeeke=âeflekeâ mebjÛevee SJeb hejmhej mebÙeesie efJeÙeesie mebÛeej SJeb ue#eCeeW kesâ 
DeeOeej hej mechetCe& YetieesueerÙe ØeYeeJe keâe Ùeesiepe SJeb mJelev$e ØeYeeJe 
Deekeâefuele keâjves kesâ Jew%eeefvekeâ Øekeâej Deepe Yeer ieesueerÙe ± ieefCeleerÙe ± 
KeieesueerÙeØes#eCe leLee De°fJeOeefveefceòeeW kesâ mebkesâle™he ceW Øeehle nesles nQ~ 
cegntòe& ceW keâeueKeC[ keâe ueIegKeC[«enCe efkeâÙee peelee nw~ keâeueefJeMes<e 
ceW efpeme Øeke=âefle kesâ efheC[ keâe melJe jpe leLee leceYeso leLee YetlemecyevOe 
Yeso mes pees ØeYeeJe nes, leoveg™he keâeÙe& keâe ØeejcYe Devegketâue SJeb 
efJehejerle Øeke=âefle kesâ keâeÙe& keâe ØeejcYe Øeefleketâue neslee nw~72 

 cegntòe& ceW keâeue, keâeÙe& SJeb keâòee& keâer Øeke=âefle ceW meecÙe SJeb 
Jew<ecÙe cegKÙe™he mes efJeÛeeefjle nesles nw~ keâòee& keâer #ecelee SJeb Øeke=âefle kesâ 
Deveg™he efkeâmeer mebkeâuhe efJekeâuhe keâe efmeæ Ùee Deefmeæ nesvee leerveeW 
leLÙeeW hej efveYe&j keâjlee nw~ 

ØeYeeJeMeeŒe keâe Yeeweflekeâeefo DeeÙeece 

 nesjepÙeewefle<e keâe mecyevOe ceeveJeerÙe JÙeef°iele ØeYeeJe mes nw~ Skeâ 
Denesje$e keâe ueIegkeâeueKeC[ mecyeefvOele peelekeâ Fmekeâe cegKÙe ØeÙeespÙe 
nw~ mebefnleesòeâ Jeemleg SJeb mLeehelÙe Yeer ceeveJe keâe Oecee&Le&keâece cees#eeefo 
Fvemes mecyeæ nQ~ 

 YetieesueerÙe, «enieesueerÙe, ve#e$eceC[ueerÙe SJeb kesâleg mecyeæ ØeYeeJe 
leYeer Deekeâefuele efkeâÙes pee mekeâles nQ, peye Deepe kesâ heefjØes#Ùe ceW Fvekesâ 
Øeke=âefle keâe efveOee&jCe leLee YetieesueerÙemebÙeesie mes nesvesJeeues efJeefYeVe 
heefjJeòe&ve SJeb ØeYeeJeevlej keâe met#ce Deekeâueve keâjves keâer meJee&efYeØeeefÙekeâ 
JÙeJemLee nes~ ØeeÛeerve efmeæ efve<keâ<eeX kesâ Deeueeskeâ ceW Fvekeâe efJeJesÛeve 
efkeâÙee pee mekesâ, hejvleg Ssmee leYeer hetCe&le: mebYeJe nesiee, peye nce 
heeÃeYeeweflekeâ efmeæevle, jmeeÙeefvekeâefmeæevle, peerJeefJe%eeve, 
JevemheefleefJe%eeve leLee keâeueefJe%eeve SJeb Ùev$eelcekeâ efMeuhe mes Ùegòeâ 
ÙeesieceneefJe%eeve SJeb lev$eeiece meehes#e efJemle=le ØeÙeesieMeeuee keâe efvecee&Ce 
mebmke=âle mebkeâeÙeeW ceW keâje heeÙeW ~ Yeeweflekeâ, YetYeeweflekeâ, KeieesueYeeweflekeâ, 
jmeeÙeefvekeâ--keâeye&efvekeâ SJeb Dekeâeye&efvekeâ Deeefo keâer meneÙelee mes efheC[ 
SJeb yeÇÿeeC[ keâe melÙeeeheve keâer Âef° mes mecÙekeâ hejer#eCe nes mekesâ,~ 
SleoLe& GÛÛemlejerÙe ieefCeleerÙe %eeve SJeb met#celece Ùev$eeW kesâ efvecee&Ce  
efvecee&Ce heæefle SJeb mebÛeeueve keâer Øeef›eâÙee ceW me#ece nesvee Yeer DeeJeMÙekeâ 
nw~ ÙeÅeefhe Yeejle ceW Yeer Fme Øekeâej keâe ØeÙeesie pee«eCe keâeue ceW Meg™ 
nes ieÙee Lee, hejvleg mebmke=âleefMe#eCe keâes DeYeer lekeâ Fme mecevJeÙe mes 
Deueie jKee ieÙee nw~ Ùen kewâmeer efJeÌ[cyevee nw? Fme hej efJeMes<e%e OÙeeve 
oW~73 

Yeweeflekeâ hejcheje keâe efveieceeiece he#e 

 keâeueefJeOeeve MeeŒe kesâ mecyeælee mes heeÃeYeeweflekeâ leLee 
Ùeeefv$ekeâefJeÅeeDeeW keâe DeefmlelJe Jewefokeâ keâeue ceW Yeer Lee~ jeceeÙeCe leLee 

ceneYeejlekeâeue efJekeâefmelekeâeue Lee~ lelhe§eeled Yeer efoJÙe efJeÅeeDeeW keâe 
DeefmlelJe jne~ efkeâmeer Yeer efheC[ keâer mebjÛevee kesâ Yeeweflekeâ SJeb 
jmeeÙeefvekeâleòJe keâe %eeve Yeeweflekeâ SJeb jmeeÙeve efJe%eeve keâe efJe<eÙe nw~ 
meebKÙeoMe&ve leLee JewMesef<ekeâ oMe&ve leLee YeejleerÙelev$eeiece ceW Yeeweflekeâ SJeb 
jmeeÙeve kesâ meeLe DeOÙeelce keâe mecevJeÙe nesves hej Yeer Deepe lekeâ efJeefYeVe 
keâejCeeW mes ØeÙeesie yee¢e nQ~ keâejCe Deveskeâ nQ~ Yeeweflekeâ SJeb jmeeÙeefvekeâ 
lelJeeW kesâ pewefJekeâ SJeb Jevemheefleiele ØeYeeJe kesâ mLetue SJeb met#ce oesveeW 
ØeYesoeW keâe mecevJeÙe nesves hej ner ef$eieesueerÙemebmLeeve kesâ Ùeesiepe SJeb 
FkeâeF& iele mJelev$e ØeYeeJe keâe Deekeâueve Deepe efHeâj mes efJeefOeJeled mebYeJe 
nes heeÙesiee~74 

mewæeefvlekeâ efve<keâ<e& 

 effheC[, DeCÌ[ SJeb yeÇÿeeC[ kesâ yee¢e SJeb Deevleefjkeâ mebjÛevee 
kesâ mLetue, met#ce Yeso SJeb keâejCe keâe DevJes<eCe ØeeÛeerve Øeef›eâÙee kesâ 
Devleie&le Ùeesie, pÙeewefle<e, lev$eeiece SJeb keâuheelcekeâ efMeuhe kesâ meceJesle 
mecevJeÙe mes mebYeJe Lee~ DeeÙegJexo ceW ØeÙegòeâ jmeeÙeveeefo efJe%eeve keâe 
efJemle=le ØeÙeesieelcekeâefJeOeeve Deepe Yeer Dee§eÙeexlheeokeâ nw~ npeejeW Je<eeX kesâ 
heleve keâer Øeef›eâÙee SJeb hejeOeervelee mes hetJe& hejcheje efJeKeefC[le nesves mes 
hetJe& Øeef›eâÙeeDeeW keâe Deepe mebkesâle cee$e efceuelee nw, hejvleg yeerpe™he cetue 
leLÙe Deepe Yeer peerJeve kesâ meYeer #es$eeW ceW efJeÅeceeve nQ~75 

 Dele: mecÙekeâd hejer#eCe efkeâÙes Jeiewj efkeâmeer ØeeÛeerve efmeæefve<keâ<e& 
keâes jöer keâer šeskeâjer ceW [eueves keâer Øeef›eâÙee mes efveef§ele ØeefleHeâueve lekeâ 
hengBÛevee DemebYeJe nw~ 

 meòeelcekeâefJeÕe ceW mes hetJe& Øeef›eâÙeeDeeW kesâ ueghle leLÙe Yeer iecÙe 
nw~ peneB ØeeÛeerve YeejleerÙe Jee*dceÙe keâe ÙeesieceneefJe%eeve, lev$eeiece SJeb 
Jesoeefo De°eoMeefJeÅeeSB meJe&%eeve efJe%eeveelcekeâ nQ, JeneB DeeOegefvekeâ 
Yeeweflekeâ, jmeeÙeve SJeb Ùev$eelcekeâefMeuhe keâe Fvemes Ùeesie nes peeves hej 
cev$eelcekeâ efJe%eeveeW keâes Úes[keâj DevÙe mecemle Decev$eelcekeâ Yeweflekeâeefo 
efJe%eeve kesâ #es$e ceW DeodYegle efve<keâ<e& ›eâce mes heeÙes pee mekeâles nQ~ 

 kegâÚ leLeekeâefLele efMeef#ele pÙeewefle<eMeeŒe kesâ ef$eieesueerÙe-
mebmLeeveeefYe%eeve leLee ef$eieesueerÙe ØeYeeJe%eehekeâ efmeæevleeW keâes peeves efyevee 
Yeeweflekeâ DeeefOeowefJekeâ SJeb DeOÙeeeflcekeâefJe%eeveeW ceW me#ecelee Øeehle efkeâÙes 
efyevee DeeOegefvekeâlee kesâ mJeebie ceW nj ØeeÛeerve DevJes<eCe keâes DevOeefJeÕeeme 
keâe cetue ceevekeâj YeüceeslheeokeâÛe›eâeW keâe mebÛeeueve keâj osMe kesâ ÛelegefJe&Oe 
efJekeâeme kesâ jemles ceW Deye lekeâ jesÌ[e Deškeâeves keâe keâece keâjles jns nQ~ 
Fmemes meJeexoÙe SJeb meJeeË”erCe efJekeâeme leLee DeelceefveYe&j yeveves keâer 
Øeef›eâÙee yeeefOele ngF& nw~  

 Meejerefjkeâ, ceeveefmekeâ, yeewefOekeâ SJeb DeOÙeeeflcekeâ efJekeâeme kesâ 
mecevJeÙeelcekeâhe#e keâes efJekeâefmele keâjves nsleg JÙeehekeâefJeMues<eCe keâer 
DeeJeMÙekeâlee nw, pees meJee&efYeØeeefÙekeâ GÛÛemlejerÙe efJeMes<e%e meefceefle kesâ 
ie"ve  leLee GheÙeg&òeâ mebkesâeflele efJeOeeveeW kesâ ØeÙeesie mes ner mebYeJe nw~ 
Deepe keâer ieef"le DeefOekeâebMe meefceefleÙeeB Skeâeef” nw leLee ØeeÛeerve efve<keâ<eeX 
kesâ efueS efyevee kegâÚ efkeâÙes Ùee lees yeskeâej efmeæ keâjves keâe ØeÙeeme keâjleer 
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nQ Ùee lees GvnW DemebYeJe ceevekeâj ÚesÌ[ves keâer yeele keâjleer nQ~ 

pÙeesefleefJe&%eeve keâeueefJeOeeÙekeâ meeJe&keâeefuekeâ leLee meeJe&osefMekeâMeeŒe 
nw, Dele: FmeceW mecÙekeâd ØeJesMeeLe& JÙeòeâieefCele DeJÙeòeâieefCele, 
KeieesueefJe%eeve, OJeefveefJe%eeve, ØekeâeMeMeeŒe, YeeweflekeâefJe%eeve, 
jmeeÙeveefJe%eeve, Ùeesie, lev$eeiece, Ùev$eefJe%eeve leLee peerJeefJe%eeve SJeb 
JevemheefleefJe%eeve keâe Jeieeake=âle mecÙekeâd%eeve nesves hej ner ef$emkeâvOepÙeewefle<e 
keâe mece«e %eeve mebYeJe nw~ meYeer MeeKeeSB JÙeefòeâiecÙe veneR Dele: 
Jeieeake=âle mebIeerÙe GÅece ner Fme Ùegie ceW Dehesef#ele nw~ keâesF& Yeer 
ieefCeleeefßeleMeeŒe efpemeceW ØeÙeesie leLee meefoMe-meeOeej leke&â nes, Gmes 
DevOeefJeÕeeme keâer meb%ee osves kesâ Yeüce keâes ÚesÌ[keâj Deepe YeejleerÙepÙeewefle<e 
leLee ØeeÛÙeefJeÅee kesâ #es$e ceW ÙeLeeLe& Âef° Dehevee keâj ØeÙeesie he#e keâes 
ØeLece ØeceeCe ceevevee nesiee~ 

Deepe Yeeweflekeâ efJeÅeeDeeW keâe lespeer mes efJekeâeme nes jne nw, Dele: 
Deepe ØeeÛÙe efJeÅee kesâ ØeÙeesieefmeæ SJeb leke&â efmeæ he#e hej OÙeeve oskeâj 
hetJee&hej mecyeæeleevegjesOe mes ØeeÛeerve-veJeerve mecevJeÙeevegjesOe mes mebieef"le 
keâjves keâer ØeeLeefcekeâ DeeJeMÙekeâlee nw~ meeceevÙe ueesie keâes keâewve keâns 
efJeMes<e%e Yeer Skeâ oes mes DeefOekeâ %eeve efJe%eeve Jee keâuee kesâ #es$e ceW 
hetCe&meercee Øeehle keâjves ceW Deepe De#ece nw~ DeheJeeo mJe™he keâesF&-keâesF& 
Deepe Yeer Øeke=âefle kesâ cetue mebmLeeveelcekeâ mJe™he SJeb mebjÛevee keâe 
meceJesle ØelÙe#eerkeâjCe keâj DeefJe<keâejkeâ nes heelee nw, Ùen Deueie 
DeheJeeo efmLeefle nw~ 

 DeeJeMÙekeâlee DeeefJe<keâej keâer peveveer nw, Ùen keâLeve ef$eefJeOe 
meehes#elee mes Yeer JÙeJenejefmeæ iecÙe leLÙe nw~ keâesF& Yeer 
ieefCeleeefßeleMeeŒe efpemeceW meleke&â meÙegefòeâkeâ ØeceeCe SJeb ØelÙe#e ØeÙeesie 
De”erke=âle nes leLee ØelÙe#e ØeÙeesie keâer hejcheje nes, Gmes vekeâejvee leLee 
Yeüceelcekeâ%eeve kesâ Deeueeskeâ ceW efkeâmeer ØeÙeesieefmeæ leLÙeeW leLee efve<keâ<eeX 
keâes hejKes efyevee, DevOeefJeÕeeme keânkeâj Ghesef#ele keâjves mes Yeejle keâer 
yengle yeÌ[er #eefle B.C. 800 mes  B.C.100 lekeâ leLee A.D.1200 
mes A.D.1906 lekeâ leLee mJelev$elee mes Deye lekeâ nesleer jner nw~ 
ef$emkeâvOeelcekeâpÙeewefle<e keâe heÃemkeâvOeelcekeâ he#e yeÇÿeeC[erÙe leLee 
ef$eieesueerÙe mebmLeeve ceeve mebÛeej leLee meehesef#ekeâ keâeueÛe›eâ kesâ heÙe&Ùeelcekeâ 
Ûe›eâeW mes mecyeæ nw~ DeC[ efheC[ yeÇÿeeC[ Jee yeÇÿeeC[ efheC[ SJeb 
hee$e iele efve<heefòe mes nj henuet efoiosMekeâeue SJeb efheC[ kesâ ÛelegefJe&Oe 
DeeÙeece mes mecyeæ nQ~ keâeueÛe›eâ SJeb mJeØekeâeMe, hejØekeâeMe SJeb 
DeØekeâeMeefheC[eW keâer efve<heefle mes yeÇÿeeC[erÙe me=ef°-efmLeefle SJeb mebnej keâer 
Øeef›eâÙee ueIegkeâeueKeC[ mes ØeejcYe keâj DevevleekeâeMe SJeb Devevle 
cenekeâeue ceW Devevle Ûe›eâelcekeâ ™he mes Ieefšle nesles nQ~ 

* pÙeewefle<eMeeŒe keâe ØeLeceeOeej ieefCele kesâ oesveeW cegKÙe 
ØeYeso DebkeâieefCele, SJeb yeerpeieefCele ceW meJe&efJeOe ieefCeleerÙe DeeÙeece 
meceeefnle nes peeles nQ~ ieefCele keâer meneÙelee mes keâeueÛe›eâ meehes#e 
efheC[eC[eW kesâ mebmLeeveceeveÛeej ØeYe=efle %eehekeâ efJe%eeve Keieesue efJe%eeve kesâ 
™he ceW efmeæevlepÙeewefle<e SJeb Ùev$eJesOe kesâ ™he ceW efJekeâefmele ngS~ peneB 
Jewefokeâ cetue meeJe&keâeefuekeâ nw~ Fve KeieesueerÙe efheC[eW keâer mebjÛevee SJeb 

mebÛeej kesâ efJeefYeVe ØeYeeJe efJeMues<ekeâ MeeKee kesâ ™he ceW mecemle 
YetieesueerÙeØeYeeJe efJeMues<ekeâ mebefnlee mkeâvOe DeefmlelJe ceW DeeÙee~ Dele: 
Fve oesveeW ceW ieefCeleerÙe ØeÙeesie SJeb Ùeeefv$ekeâefJeOeeve keâe efveJesMe efkeâÙes 
efyevee Fvekesâ JewefMe°dÙe keâe %eeve veneR nes mekeâlee~ mebefnleemkeâvOe kesâ hetCe& 
ØeÙeesieelcekeâ%eeve SJeb Ùegefòeâ leLee ØeÙeesie kesâ DeeÙeece Keesueves nsleg peneB 
Ùeesie lev$eeiece SJeb efMeuhe kesâ #es$e ceW efJekeâeme DeeJeMÙekeâ nw, keâneR 
Yeeweflekeâ, KeieesueYeeweflekeâ, YetYeeweflekeâ, jmeeÙeve peerJeefJe%eeve leLee 
JevemheefleefJe%eeve keâe GÛÛemlejerÙe meØeÙeseie%eeve Yeer JeieeakeâjCeevegjesOe mes 
DeeJeMÙekeâ nw~ nesjemkeâvOe ceW Yeer Yeeweflekeâ ØeYeeJe efJe%eeve, 
jmeeÙeveefJe%eeve leLee peerJeefJe%eeve keâe %eeve Dehesef#ele nw~ MegYe-Mekegâve ceW 
Øeeke=âeflekeâ ue#eCeefJe%eeve keâer Yetefcekeâe DeeJeMÙekeâ nw~ kesâjuelev$e ceW Yeer 
Meyo SJeb OJeefveMeeŒe, ue#eCeefJe%eeve leLee mekeâeue JeeleeJejCeefJe%eeve keâe 
%eeve Dehesef#ele nw~ mJejefJeÅee ceW pÙeewefle<e, Ùeesie SJeb lev$e keâe mecevJeÙe 
Yeer ØelÙe#e nw~ Fmekeâe Ùegækeâ MeeŒe ceW ØeÙeesie kesâ ØeeÛeerve ØeceeCe Yeer 
efceueles nQ~ 

  * meecegefõkeâefJe%eeve ceW Deeke=âefleefJe%eeve, ue#eCeefJe%eeve, 
ceveesefJe%eeve, DebieefJeÅee leLee ØelÙeskeâ heoeLe& keâe meeceevÙe ue#eCe%eeve 
Dehesef#ele nw~ 

 cegntòe&efJeÅee ceW ueIegkeâeue KeC[ efJeYeeie hej efJeefYeVe ™hekeâ 
ØeYeeJe mJe™he keâeueKeC[ kesâ ÛeÙeve ceW keâeÙe& keâeue SJeb JÙeefòeâ keâer 
Øeke=âefle keâe meecÙe DevJesef<ele keâjves kesâ ØeÙeesieelcekeâ Øekeâej Øeehle nesles nQ~ 
Fme Øekeâej Deepe Yeer YeejleerÙepÙeewefle<e meYeer Âef° mes hetCe&Jew%eeefvekeâ 
heæefle nw~ 

 ueghle ØeÙeesie hejcheje keâes meceefhe&le meJee&”erCe efJekeâefmele efJeMes<e%e 
ner mebIeerÙeesÅece mes Øekeâš keâj mekeâles nQ~ DevÙe Skeâ keâe Skeâ mes DeefOekeâ 
Oeeje ceW efJeMes<elee neefmeue keâj mekeâles nQ~ meeceevÙe efJekeâeme leLee efJeMes<e 
efJekeâeme keâer meceJesle meJee&”erCe efJekeâeme je°^erÙe efMe#eeefo JÙeJemLee keâes 
ueeiet efkeâÙes efyevee ve lees Vedic maditetional keâe pee«eCe mebYeJe nw, 
ve je°^erÙe efJekeâeme keâer ieefle keâes õgle ieefle keâjvee ~ Dele: GYeÙe MeeŒe 
cece&%eeW mes efveJesove nQ, pees GYeÙeMeeŒe cece&%e nesves kesâ meeLe ceeveJelee kesâ 
Øeefle leLee DeelceefJeÅee kesâ Øeefle meceefhe&le efJeMes<e%eeW keâe je°^erÙe leLee 
Devleje&°^erÙe mebie"ve GheÙeg&òeâ MeesOe efve<keâ<eeX hej efJeceMe& keâj Skeâ Ssmeer 
je°^erÙe leLee efJeÕe JÙeJemLee keâe omleeJespe lewÙeej keâjW, pees meJeexoÙe leLee 
meJee&”erCe efJekeâemeevleie&le ceeveJeerÙe peerJeve cetuÙe kesâ DeeOeejeW keâes heg° 
keâj efJe<elelJe keâe Meecekeâ nes mekesâ~ 

* ØeÙegòeâ«evLe SJeb mevoYe& 

 mebefnleemkeâvOe keâe mebef#ehle Fefleneme SJeb meceeueesÛevee 
ØekeâeMeveeOeerve nw~ YeejleerÙe pÙeesefle<e ve#e$eefJeÅee veecekeâ «evLe ceW 
ve#e$eefJeÅee kesâ YeejleerÙemJe™he hej  leLee mebefnlee mkeâvOe kesâ efJeefYeVe 
Jew%eeefvekeâ mevoYeebX hej efJemle=le meceer#eCe õ°JÙe~  

1. ye=nlmebefnlee – efoJÙeØeYeeJe –De.3leŠ13heÙe&vle –Jejen  
2. metÙe&efmeæevle –Ye«enÙeglÙeeefOekeâej –ceÙeemegj-he.keâefheuesÕejMeeŒeer 



356 Øe%ee : Debkeâ-60, Yeeie-2, Je<e& 2014-15 : ‘‘efJe%eeve SJeb ØeewÅeesefiekeâer efJeMes<eebkeâ’’ 

 

3. DeJee&ÛeervepÙeesefleefJe&%eeve–jceeveeLemeneÙe leLee pÙeesefleefJe&%eeve –
Deke&âmeesceÙeeefpe  

4. ye=nlmebefnlee –De.14ve#e$eketâce&efJeYeeieeOÙeeÙe-Jejen 
5. ye=nlmebefnlee-De.2 - meebyelmejeOÙeeÙe - heÃeceneYetleeefve Ùeesefveefjefle 

heejeMej Jejen leLee yeuueeuemesveeefo  
6. ye=nlmebefnlee-De.16.«enYeefòeâÙeesieeOÙeeÙe 
7. vejheeflepeÙeÛeÙee&Deeefo vejheefle leLee 6efJeOe ØeMvelev$e (ØeMveceeiee&efo) 
8. ye=nlmebefnlee-De.18 MeefMe«enmeceeieceeOÙeeÙe  
9. ye=nlmebefnlee-De.19 «enJe<e&heâueeOÙeeÙe leLee De.20. «enëe=bieeškeâeOÙeeÙe 
10. ye=nlmebefnlee-De.21leŠ38 Je=ef°effJe%eeve -Jejen leLee DeÆglemeeiej 

yeuueeuemesve, keâeoefcyeveer cesIeceeuee –efJe.efJe.ceOegmetoue DeesPee Deeefo 
11.  ye=nlmebefnlee-De.29leLee30  
12.  ye=nlmebefnlee-De.18leŠ40 õ°JÙe  
13.  õ°JÙe Øe%ee –Debkeâ 59-2 ceW Je=ef°efJe%eeve SJeb Øeeke=âeflekeâ Glheele 

efveOee&jCe 2013 ØekeâeefMele nw 
14. ye=nlmebefnlee-De.3, 32 efJeMes<eleŠ leLee De.3leŠ39 hetjkeâ®he ceW 

õ°JÙe 
15.  ye=nlmebefnlee-De.19leŠ39veeYemeØeYeeJe%eehekeâefJeOeeve õ°JÙe 
16.  ye=nlmebefnlee-De.51leŠ58 mebefnleesòeâJeemlegefJe%eeve õ°JÙe 
17.  ye=nlmebefnlee-De.60leŠ75 leLee Mekegâveyemevlejepe-yemevlejepe  
18  ye=nlmebefnlee-De.76 leŠ GòejeOe& SJeb heejeMejeefo nesjeMeeŒeõ°JÙe 
19.  owJe%ekeâeceOesveg –DeveJeceoMeea  
20.  ye=nodowJe%ejÀeve –heb.jeceoerve –keâeMeerjepe –JeejeCemeer  
21.  ye=nodowJe%ejÀeve –heb.jeceoerve –GòejeOe&  
22. cegntòe&efÛevleeceefCe –jeceeÛeeÙe& --heerÙeg<eOeeje-ieesefJevo  
23. vejheeflepeÙeÛeÙee&-vejheefle -,efMeJemJejesoÙe-SJeb DeeieceefJeOeeve – 
24.  YeejleerÙe pÙeesefle<e ve#e$e efJeÅee  Yeeie-2 
25. YeejleerÙepÙeesefle<e ve#e$e efJeÅee, DeÙeveebMeefJeceMe&, YeemkeâjerÙe-

ieesueeOÙeeÙemÙe meceer#eCeced, Øe%ee - JewefokeâDevleefj#eefJe%eeveb heÙee&JejCeb 
Ûe, ØeYe=efle õ°JÙe  

26.  efJeÕesÕejevevo Jewefokeâ MeesOemebmLeeve—efJeÕe mebmke=âleced nesMeerÙejhegj, 
hebpeeye mes mebef#ehle ™he ceW ‘YeejleerÙe pÙeesefle<emÙe meecØeeflekeâlJed 

27. heelebpeueÙeesieØeoerhe –cenecegefve helebpeefue, vejheeflepeÙeÛeÙee& mJejesoÙe –
vejheefle ØeYe=efle 

28. De°beie DeeÙegJexo leLee ef$emkeâvOepÙeesefle<e kesâ meceJesle DeOÙeÙeve leLee 
DevJes<eCe mes iecÙe  

29. cev$eceneCe&Jeeefo õ°JÙe  
30. ces®le]v$e SJeb Ùeesefieveerlev$eeefo õ°JÙe  
31. ØeeÛeerveefJe%eeves<eg ÙeeveefJeÅee –mebmke=âleefJeceMe& -1995, je.meb.meb., 

veF&efouueer leLee YeejÉepeØeCeerle Ùev$emeJe&mJeeefo õ°JÙe  
32. meebKÙekeâeefjkeâe, JewMesef<ekeâoMe&ve leLee veJeerveYeeweflekeâeefo efJe%eeve keâe 

efJekeâeMe DevegMeerueveerÙe 
33.  ‘ÙeeflheC[s leod yeÇÿeeC[s’ –heelebpeueÙeesieØeoerhe - cenecegefve helebpeefue 
34. YeejleerÙepÙeesefle<emÙe meecØeeflekeâlJesve efveOee&jced –Øe%ee –Debkeâ 50. 
35. JesoesÓefKeueesOece&cetueced –cevegmce=efle –De.2 
36. hebÛeebiekeâefcešer keâer efjheesš& -he.oerveeveeLeMeeŒeer Ûeguewš – 
37. mebefnleemkeâvOe keâe Fefleneme –JeejeCemeer 
38. A rivission in long darkness - Dr. V.S. Agraval 

JewefokeâefJe%eeve SJeb YeejleerÙemebmke=âefle –ce.ce.efieefjOejueeueMecee& ÛelegJexoer 
39.  cetkeâhebÛeoMeer –MebkeâjeÛeeÙe& keâe keâeueefveCe&Ùe –[e@ efJe<Cegkeâevle Pee 
40. hebÛeebiekeâefcešer keâer efjheesš& -he.oerveeveeLeMeeŒeer Ûeguewš SJeb 

ØeeÛeerveefJe%eeves<eg ÙeeveefJeÅee– mebmke=âleefJeceMe& 1995, je.meb.meb., 
veF&efouueer leLee YeejÉepeØeCeerle Ùev$emeJe&mJeeefo õ°JÙe   

41.  hebÛeebiekeâefcešer keâer efjheesš& -he.oerveeveeLeMeeŒeer Ûeguewš 
42. ye=nlmebefnlee De.2 meebJelmejeOÙeeÙe leLee metÙe&efmeæevle De. 2 Mueeskeâ 

1leŠ21 
43.  JewefokeâefJe%eeve SJeb YeejleerÙemebmke=âefle –ce.ce.efieefjOejueeueMecee& ÛelegJexoer 
44. Ûejkeâmebefnlee –cenef<e&Ûejkeâ, JeerjefmebneJeueeskeâ-Jeerjefmebn leescej ØeYe=efle 
45. mebmke=âleJee[.ceÙe kesâ Fefleneme kesâ DevegMeerueve mes iecÙe leLÙe 
46.  YeejleerÙe pÙeesefle<e ve#e$e efJeÅee  Yeeie-1 
47. JewefokeâefJe%eeve SJeb YeejleerÙemebmke=âefle –ce.ce.efieefjOejueeueMecee& ÛelegJexoer 
48. cevegmce=efle –De.2 õ°JÙe ,.mebIesMeefòeâŠkeâueewÙegies  
49.  YeejleerÙe pÙeesefle<e ve#e$e efJeÅee  Yetefcekeâe  
50. mebmke=âleJee[.ceÙe keâe mebef#ehle Fefleneme –JeeÛemheefle ieesjsuee 
51. ye=nlmebefnlee –Jejen 
52. Mebkeâjyeeueke=â<Ce oeref#ele - YeejleerÙepÙeewefle<e 
53. YeejleerÙepÙeewefle<e –[e@ vesefceÛevo MeeŒeer  
54. ieCekeâlejbefieveer –ce.ce.megOeekeâjefÉJesoer  
55.  [e@. jecejlve DeesPee –HeâefueleefJekeâeme 
56.  ieCekeâlejbefieveer –ce.ce.megOeekeâjefÉJesoer leLee ieefCele keâe Fefleneme – 
57. ye=nlmebefnlee SJeb DeÆglemeeiej õ°JÙe  
58.  ye=nlmebefnlee SJeb DeÆglemeeiej õ°JÙe 
58. ßeerceÆiJeûerlee –ßeer ke=â<Ce 
59. pÙeesefleefhe&C[eW kesâ mJeØekeâeMe, hejØekeâeMe SJeb DeØekeâeMeYeso, 

DelÙegÛÛeleehe mes DeefleMeerleieYe& lekeâ efheC[eC[eW keâe yeÇÿeeC[erÙe ØeYeso, 
ØelÙeskeâ efheC[ leLee efheC[evleie&le DeC[eW keâe keâeueebMe SJeb #es$eebMe 
iele mecyevOe meeJe&keâeefuekeâ Jew%eeefvekeâ heæefle keâes Øekeâš keâjles nQ~ 
keâeueMeeŒe efJeOeeÙekeâ pÙeesefleefJe&%eeve ceW Deveskeâ ØeÙeesieelcekeâ MeeKee 
ØeMeeKee efJeYeeie keâeueeefßele, ieefCeleeefßele SJeb heÃeceneYetleeefßele nesves 
kesâ meeLe hejmhej hetjkeâ mecyevOe keâes Yeer Øekeâš keâjles nQ~ 

60. ef$emkeâvOe pÙeesefle<e kesâ DeOÙeÙeve leLee DevegMeerueve mes iecÙe leLÙe  
61. ye=nlmebefnlee –Jejen leLee DeÆglemeeiej –yeuueeuemesve  õ°JÙe 
62. YeejleerÙepÙeesefle<e –ve#e$eefJeÅee –mebefnlee mkeâvOe keâe Jew%eeefvekeâlJe 
63. YeejleerÙepÙeesefle<e –ve#e$eefJeÅee –Yetefcekeâe  
64.  ye=nlmebefnlee –Jejen –De.1 
65. ye=nlmebefnlee –Jejen –De.3leŠ21 
66.  YeejleerÙepÙeesefle<emÙe meecØeeflekeâlJesve efveOee&jced –Øe%ee –Debkeâ 50 
67. keâeoefcyeveer –Yetefcekeâe-DeesPee peer 
68. veJeerve Yeeweflekeâ efJe%eeve A Brief Histori of Time_ stephen 

Hawking & The Universe in a Nutshell_ stephen 
Hawking 

69. cegntòe&efÛevleeceefCeŠ-jeceeÛeeÙe& 
70.  õ°JÙe DeÙeveebMe efJeceMe& leLee heÃee” efvecee&Ce keâer Âef° mes metÙe& 

efmeæevle keâer meceer#ee ØeYe=efle 
71. metÙe&efmeæevle –ef$eØeMve 
72. cegntòe&efÛevleeceefCeŠ –De.1. MegYeeMegYeØekeâjCe jeceeÛeeÙe& 
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73. mebmke=âlemeefceefle keâe ØeefleJesove –[e@. megveerle Ûešpeea –leLee- 
YeejleerÙepÙeesefle<emÙe meecØeeflekeâlJesve efveOee&jCeced –Øe%ee –Debkeâ 50 

74.  YeejleerÙepÙeesefle<e –ve#e$eefJeÅee –Yetefcekeâe  
75. efJe%eeveefJeÅegled –DeesPe peer –Jewefokeâ ceneyeÇÿeeC[ keâe DemeercelJe 
76. õ°JÙe YeejleerÙe pÙeesefle<e Fefleneme KeC[....mebefnlee mkeâvOe keâe 

Fefleneme SJeb meceeueesÛevee [e@. meefÛÛeoevevo efceße~ 
 Jesokeâeue efveCe&Ùe -oerveeveeLe MeeŒeer Ûeguewš~ 

(keâ)   YeemkeâjerÙe ieesueeOÙeeÙe keâer meceer#ee-[e@. meefÛÛeoevevo efceße-
Â°JÙe ~ 

(Ke) heÃee” keâcesšer keâer efjheesš&-oerveeveeLe MeeŒeer Ûeguewš 
(ie) DeÙeveebMe efJeceMe&–[e@. meefÛÛeoevevo efceße 
(Ie) YeieCe meceer#ee-Øees. [e@. oeceesoj Pee ØeYe=efle õ°JÙe 
(Ûe) kesâjue ØeMve meb«en-[e@. meefÛÛeoevevo efceße õ°JÙe~ 

keâeue ± keâeueKeC[ ± JeeleeJejCe ± mJej ± MeJo ± Debkeâ-ceeveJeerÙeÛes°eBSB 
±hebÛeebie efJeÅee  keâe meceefveJele ®he Ùen «evLe ceeveJecee$e kesâ efueS  yeesOeiecÙe  

 leLee meYeer efJeÅeeDeeW keâe hejceeshekeâejer nw~ 
(Ie)  meceer#eCe leLee meeÙeve efvejÙeCe he#e ceW mecevJeÙe leLee Jewefokeâ 

efJe%eeve keâer ßes‰lee Øeefleheeokeâ-DeÙeveebMe efJeceMe& De.1 leŠ7 
õ°JÙe ~ 

(Ì[) mebmke=âle Jee*dceÙe keâe efJeÕesefleneme kesâ Devleie&le mebefnlee mkeâvOe 
keâe Fefleneme SJeb meceeueesÛevee- õ°JÙe ~  

 õ°JÙe YeejleerÙe pÙeesefle<e Fefleneme KeC[....mebefnlee mkeâvOe 
keâe Fefleneme SJeb meceeueesÛevee [e@. meefÛÛeoevevo efceße ~ 
Jesokeâeue efveCe&Ùe oerveeveeLe MeeŒeer Ûeguewš~ 

(keâ) YeemkeâjerÙe ieesueeOÙeeÙe keâer meceer#ee-[e@. meefÛÛeoevevo efceße-õ°JÙe~ 

(Ke) heÃee” keâcesšer keâer efjheesš&-oerveeveeLe MeeŒeer Ûeguewš DeÙeveebMe 
efJeceMe&–[e@. meefÛÛeoevevo efceße, YeieCe meceer#ee-Øees. [e@. 
oeceesoj Pee ØeYe=efle õ°JÙe 

(ie) meceer#eCe leLee meeÙeve efvejÙeCe he#e ceW mecevJeÙe leLee Jewefokeâ 
efJe%eeve keâe ßes‰lee Øeefleheeokeâ - DeÙeveebMe efJeceMe& õ°JÙe~ 

 
O 



efJe%eeve keâe cetue : efpe%eemee Deewj GÅece 
 

Øees. efiejerMe Ûevõ ef$ehee"er* 
 

he=LJeer keâe DeeefJeYee&Je nesves kesâ yeeo npeejeW meeue hetJe& me=ef° ves peye 
ceveg<Ùe peeefle keâe mJe¤he ieÌ{e Deewj ceeveJe cee$e ceW efJeJeskeâ keâe hegbmeJeve 
ngDee mebYeJele: Gmeer #eCe mes ceveg<Ùe ceW efpe%eemee keâe YeeJe GlheVe ngDee~ 
Skeâ Deesj he=LJeer hej Øeke=âefle keâe ›eâefcekeâ efJekeâeme ngDee efpemes nce 
Øeeke=âeflekeâ efJekeâeme keân mekeâles nQ, JeneR otmejer Deesj ceveg<Ùe kesâ Éeje 
Yeeweflekeâ efJekeâeme efkeâÙee ieÙee~ Ùen Yeeweflekeâlee DeeOegefvekeâ efJe%eeve mes pegÌ[er 
ngF& nw~ efJe%eeve Ùee Jew%eeefvekeâlee kesâ efJekeâeme kesâ cetue ceW efpe%eemee ner nw 
efpemeves nceW Fme DeeOegefvekeâlee kesâ oMe&ve keâjeS nQ~ JeemleJe ceW Øeeke=âeflekeâ 
efJekeâeme megefveefMÛele neslee nw~ Fmes mJeeYeeefJekeâ efJekeâeme Yeer keâne pee 
mekeâlee nw~ Ùen me=ef° ner Gmekeâer efveÙeecekeâ nw eEkeâleg ceveg<Ùeke=âle efJekeâeme 
keâe cetue keâejkeâ efpe%eemee nw~ efpe%eemee ceveg<Ùe kesâ ceve ceW GlheVe nesleer 
nw~ efpe%eemee kesâ yeeo keâuhevee keâe mLeeve Deelee nw Deewj keâuhevee kesâ 
yeeo ceveg<Ùe ØeÙeeme keâjlee nw~ ØeÙeeme Ùee GÅece ner Gmes meHeâuelee kesâ 
meesheeve lekeâ ues peeles nQ~ Ùeefo ceveg<Ùe kesâJeue efpe%eemee ner keâjlee jns 
Deewj Gmes keâuhevee Ùee GÅece lekeâ ve ues peeS lees ve lees efJekeâeme keâe 
ceeie& ØeMemle nesiee Deewj ve ner efJe%eeve keâer GVeefle nesieer~ 

 efpe%eemee ner Jen lelJe nw pees ceveg<Ùe keâes peÌ[lee mes cegefòeâ 
efoueelee nw Deewj Gmeer efpe%eemee kesâ heMÛeele efkeâÙes ieS keâeÙe& Ùee GÅece ves 
Fme mebhetCe& mebmeej keâes DeeOegefvekeâlee kesâ Ûejce hej ueekeâj KeÌ[e keâj 
efoÙee nw~ Ùen meJe&efJeefole nw efkeâ efkeâmeer Yeer keâeÙe& keâer efmeefæ efyevee 
heefjßece kesâ veneR nesleer~ mebmke=âle keâe Ùen Mueeskeâ õ°JÙe nw :  

 ‘‘ÙeLee ¢eskesâve Ûe›esâCe ve jLemÙe ieefleYe&Jesle 
   SJeb heg®<ekeâejsCe efyevee owJe ve efmeOÙeefle’’ 

 efpeme Øekeâej keâesF& jLe Skeâ ner heefnÙes hej veneR Ûeue mekeâlee 
Gmeer Øekeâej efyevee ßece kesâ efkeâmeer Øekeâej kesâ Heâue keâer Øeeefhle veneR nes 
mekeâleer~ Ùener ßece JÙeefòeâ keâes GÅeceer yeveelee nw~ GÅece Gmes %eeve keâer 
Deesj ues peelee nw Deewj %eeve ner Deeies peekeâj efJeefMe° neslee nw Deewj 
efJe%eeve ceW heefjCele nes peelee nw FmeerefueS %eeve keâe Deueie ner cenlJe 
nw~ Ùen %eeve efpelevee ner KeÛe& efkeâÙee peeS Glevee ner yeÌ{lee nw~ Ùener 
keâejCe nw efkeâ Fmes efJeMes<e Øekeâej keâe Oeve keâne ieÙee nw : 

 ‘‘ve ÛeewjneÙeË ve Ûe jepÙeneÙeË 
   ve Yeüele=YeepÙeb ve Ûe Yeejkeâejer 
   JÙeÙeske=âles JeOe&efle SJe efvelÙeb 
   efJeÅeeOeveb meJe&OeveØeOeeveced ~’’ 

 Fme efJeÅee keâe meerOee mebyebOe efpe%eemee mes nw~ efpe%eemeg ceve ner 
%eeve Øeeefhle kesâ efueS GÅele neslee nw~ Ùen efpe%eemee ner nw efpemeves efJeMJe 

kesâ meYeer DeeefJe<keâejeW keâes pevce efoÙee nw~ keâne peelee nw efkeâ 
DeeJeMÙekeâlee DeeefJe<keâej keâer peveveer nw uesefkeâve DeeJeMÙekeâlee keâe 
DevegYeJe nesves hej ceveg<Ùe keâe efpe%eemeg ceve Gmekeâer Øeeflehete|le kesâ efueS 
GÅece keâjlee nw~ jJeeRvõveeLe šwieesj ves Yeer keâne nw efkeâ  

 ‘‘nceeje meeje %eeve Deewj ÙeesiÙeleeSB efpe%eemee kesâ efyevee JÙeLe& nQ~ 
efpe%eemee nesieer leYeer nce efkeâmeer keâece keâes meerKe mekeâles nQ Ùee ue#Ùe keâes 
neefmeue keâj mekeâles nQ~’’ 

 Fme ue#Ùe keâes neefmeue keâjves kesâ efueS GÅece lees keâjvee ner 
nesiee~ 

 ‘‘ÙeLee  Skesâve  ve  nmlesve  leeefuekeâe  mebØeheÅeles 
   leLee GÅece heefjlÙeòebâ keâce& ve GlheeoÙesled Heâueced’’ 

 efpeme Øekeâej Skeâ neLe mes leeueer veneR yepe mekeâleer Gmeer Øekeâej 
GÅece kesâ efyevee Heâue keâer Øeeefhle veneR nes mekeâleer nw~ GÅece Ùee heg®<eeLe& 
kesâ ceeOÙece mes ner keâeÙe& keâer efmeefæ nesleer nw~ Ùener heg®<eeLe& meleled 
efJekeâeme keâer Deesj ues peelee nw~ eEkeâleg Ùen Yeer efJeÛeejCeerÙe nw efkeâ 
DeeOegefvekeâlee kesâ Ûekeäkeâj ceW keâneR nce Deheveer cetue YeeJeveeDeeW Deewj 
hejbhejeDeeW mes efJeße=bKeefuele lees vener nes jns~ YeejleerÙe meòee lÙeeiecetuekeâ 
nw~ Jen Deheefj«en ceW efJeMJeeme keâjleer nw, meb«en ceW veneR~ Jen Deheves 
efueS ve meesÛe keâj yengpeve efnleeÙe yengpeve megKeeÙe keâer DeJeOeejCee keâes 
mJeerkeâej keâjleer nw~ efJe%eeve keâe OÙesÙe Yeer Ùener nesvee ÛeeefnS~ Ùeefo 
efJekeâeme keâe DeeOeej mebhees<eCeerÙe nesiee lees ner Ùen Oejleer yeÛesieer Deewj 
meleled efJekeâeme keâe ceeie& ØeMemle nesiee~ efpeve Jew%eeefvekeâ DeeefJe<keâejeW keâe 
JÙeJenej meceepe kesâ efnle ceW efkeâÙee peelee nw Jes ner ßesÙemkeâj nQ Deewj 
«ee¢e Yeer~ Ùeefo Gvekeâe efJeJeskeâhetCe& JÙeJenej veneR nesiee lees Jes ceeveJe 
peeefle hej ner Je»eheele keâjWieer Deewj Fmekeâe GoenjCe Yeer nceW efceue Ûegkeâe 
nw~ FmeerefueS efJe%eeve keâes mekeâejelcekeâ nesvee ÛeeefnS~ Ùeefo Deheveer 
efpe%eemeeDeeW Deewj keâuheveeDeeW keâes hebKe ueieekeâj nce GÅeefcelee keâer jen 
hej Ûeueles ngS Gvekesâ meceeOeeve KeespeW lees Jen efove otj veneR nesiee peye 
meJex YeJebleg megefKeve:, meJex mebleg efvejeceÙee keâer DeJeOeejCee cetle& nesleer 
ngÙeer efoKeeF& osieer~ 

 mebmeej kesâ DeejbefYekeâ DeeefJe<keâejeW ceW meJe&ØecegKe nw, Ûe›eâerÙe 
Deekeâej keâer Jemleg keâer Keespe~ henues henue peye ceeveJe ves efkeâmeer 
ieesueekeâej Jemleg keâes leer›e ieefle mes uegÌ{keâlee ngDee osKee nesiee leYeer 
Gmekesâ ceve ceW Ùen efpe%eemee GlheVe ngF& nesieer efkeâ Fme heoeLe& ceW pees 
ieefle nw Jen Fmekesâ ieesueekeâej nesves kesâ keâejCe GlheVe ngF& nesieer~ Ùen 
ieefle nceW lespeer mes Deeies keâer Deesj ues pee mekeâleer nw~ Gmekesâ yeeo ceveg<Ùe 
ves helLej, keâe‰ Deewj efHeâj ueesns keâes keâeš ÚeBš keâj Gmes ieesueekeâej 

µkegâueheefle, keâeMeer efnvot efJeMJeefJeÅeeueÙe, JeejeCemeer 
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yeveeÙee~ Fme DeeefJe<keâej ves ceeveJe keâes Skeâ Ssmee GhekeâjCe os efoÙee 
efpememes hetjs efJeMJe ceW ›eâebeflekeâejer heefjJele&ve DeeÙee~ leyemes ueskeâj Deepe 
lekeâ meYeer Ùeb$eeW ceW Ûe›eâerÙe GhekeâjCeeW keâe ØeÙeesie yengleeÙele mes efkeâÙee 
peelee nw~ 

 ceeveJe cee$e keâer efpe%eemee ves Gmes Debleefj#e kesâ DevemeguePes jnmÙeeW 
keâes peeveves kesâ efueS Øesefjle efkeâÙee nw~ Deb«espeer keâer Skeâ ueeskeâefØeÙe 
keâefJelee pees yeÛeheve mes ner yeÛÛeeW keâes Deheveer OJevÙeelcekeâlee kesâ keâejCe 
ØeYeeefJele keâjleer nw Gmekeâer hebefòeâÙeeB nw : 

 “Twinkle twinkle little star 
 How I wonder what you are 
 Up above the world so high 
 Like a diamond in the sky” 

 ef›eâmšervee ®pesšer keâer Ùen keâefJelee ÙeeW lees yeÛÛeeW kesâ efueS efueKeer 
ieF& nw uesefkeâve Ùen yeeueceve ceW DeodYegle efpe%eemee GlheVe keâjleer nw~ 
yeÛÛes kesâ ceve ceW Skeâ yeÌ[er Glmegkeâlee nw efkeâ DeekeâeMe ceW Ûecekeâles ngS 
leejs pees JeemleJe ceW DeveesKes DeeMÛeÙe& keâer lejn nQ Jes DeeefKej keäÙee nQ? 
Fme meJeeue keâe Gòej Keespeves ceW Jew%eeefvekeâeW keâe yeÌ[e mecetn ueiee ngDee 
nw~ Debleefj#e Deewj yeÇÿeeb[ kesâ jnmÙeeW keâer leueeMe Jew%eeefvekeâeW kesâ efueS 
®efÛekeâj efJe<eÙe nw~ Ûebõcee hej ceeveJe kesâ ÛejCe Deveskeâ oMekeâ hetJe& heÌ[ 
Ûegkesâ nQ Deewj Deye cebieue «en hej peerJeve keâer Keespe keâer pee jner nw~ 
Fmeer Øekeâej DevÙe jnmÙeeW keâes peeveves keâe ØeÙeeme Yeer ceeveJe keâj jne nw~ 
efJeMJe ceW mebefÛele mecemle %eeve efpe%eemee keâer ner osve nw~  

 peye nce YeejleerÙe JeebiceÙe hej Âef° [eueles nQ lees heeles nQ efkeâ 
Deveskeâ DeeefJe<keâejeW kesâ Deble:met$e JeneB GheueyOe nQ~ YeejleerÙe «ebLeeW ceW 
DeeOegefvekeâ efJe%eeve kesâ lebleg JÙeehekeâ hewceeves hej efceueles nQ~ metÛevee ›eâebefle 
kesâ Fme Ùegie ceW nce Deheveer JeeCeer Deewj Deheveer lemJeerj Yeer efJeefYeVe 
GhekeâjCeeW kesâ ceeOÙece mes Skeâ mLeeve mes otmejs mLeeve lekeâ Deemeeveer mes 
hengBÛee jns nQ~ Ssmee ueielee nw efkeâ Ùen Skeâ DeodYegle Keespe nw eEkeâleg 

ceneYeejle ceW mebpeÙe ves Deheveer efoJÙeÂef° mes Oe=leje°^ keâes kegâ®#es$e ceW nes 
jns Ùegæ keâe DeeBKeeW osKee neue megvee jns Les~ keäÙee Ùen Iešvee Gme 
meceÙe kesâ Jew%eeefvekeâ efJekeâeme keâer osve veneR nw? Fmeer Øekeâej MeyoYesoer 
yeeCe Deepe keâer efcemeeFueeW keâer hetJe&heeref"keâe nQ Deewj JeeÙegieeceer heg<hekeâ 
efJeceeve Jele&ceeve ceW melÙe ¤he ceW nceejs meeceves nw~ Deepe Ûejkeâ Deewj 
megßegle keâer efÛeefkeâlmee heæefleÙeeB ÙeLeeLe& ceW JÙeJenej ceW ueeF& pee jner nQ 
Deewj DeeÙe&Yeó keâe %eeve Skeâ veF& efoMee os jne nw~ Ùen meye kegâÚ 
mewkeâÌ[eW meeue hetJe& YeejleerÙe «ebLeeW ceW GefuueefKele efceuelee nw~ 
DeeJeMÙekeâlee Gvekesâ hegvehee&" keâer nw~ GveceW Debleefve&efnle met$eeW kesâ mebOeeve 
keâer DeeJeMÙekeâlee nw~ YeejleerÙe hejbheje ceW efpe%eemee keâe efJeMes<e cenlJe 
jne nw~  

 ØeeÛeerve keâeue ceW ieg®kegâueeW ceW efJeÅeeLeea Deheveer efpe%eemee efvejblej 
Deheves ieg®DeeW kesâ meeceves jKeles Les efpevekeâe meceeOeeve $e+ef<eieCe Deheves 
%eeve kesâ Éeje efkeâÙee keâjles Les~ mhe° nw efkeâ efpe%eemee kesâ Meceve keâe 
keâeÙe& DeOÙeehekeâ keâe ner nw~ Jen Deheves %eeve keâes efJeÅeeefLe&ÙeeW kesâ ceOÙe 
efJeleefjle keâjlee nw~ ojDemeue Jen JeelmeuÙe keâer efveefOe Yeer nw Deewj 
FmeerefueÙes Jen osJe leguÙe nQ~ Fme DeeMeÙe keâe Skeâ Mueeskeâ nw:  

 ‘‘DeefOeielÙe iegjes  %eeveb  Úe$esYÙees  efJelejbefle les 
 efJeÅee JeelmeuÙe efveOeÙe: efMe#ekeâe cece owJeleced’’ 

 efpe%eemee keâe ieJee#e efpelevee ner Keguee jnsiee nceejer ogefveÙee 
Gleveer ner megboj nesieer~ efpeme Øekeâej mebieerle kesâ ßeJeCe kesâ yeeo Øeehle 
Deevebo DeefveJe&ÛeveerÙe neslee nw Gmeer Øekeâej peye keâesF& Jew%eeefvekeâ Deheveer 
efpe%eemee keâe nue Keespelee nw lees Gmes Yeer Jener Deevebo Øeehle neslee nw 
efpemes nce Deueewefkeâkeâ keânles nQ~ Dele: nceW efpe%eemee keâes Gieves osvee 
ÛeeefnS, Gmes GÅece kesâ jLe hej meJeej nesves osvee ÛeeefnS Deewj efJe%eeve 
keâer meneÙelee mes efJekeâeme kesâ mekeâejelcekeâ DeeÙeeceeW keâe mheMe& keâjles ngS 
Øeieefle kesâ heLe hej De«emej nesvee ÛeeefnS~ 
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1. ‘‘Øe%ee’’, peneB lekeâ mebYeJe nesiee, Je<e& ceW oes ØekeâeefMele nesieer:
ØeLece Debkeâ me$eejcYe kesâ DeJemej hej Deewj otmeje Debkeâ ceeueJeerÙe
peÙebleer kesâ DeJemej hej~

2. ‘‘Øe%ee’’ heef$ekeâe ceW ØekeâeMeveeLe& keâeMeer efnvot efJeMJeefJeÅeeueÙe
kesâ MeesOe Úe$eeW SJeb DeOÙeehekeâeW kesâ uesKe/MeesOe Øehe$e mecheeokeâ
‘‘Øe%ee’’ kesâ keâeÙee&ueÙe ceW ØeLece Debkeâ kesâ efueS 30 veJecyej
leLee efÉleerÙe Debkeâ kesâ efueS 30 DeØewue lekeâ hengBÛe peeves ÛeeefnS~
MeesOe Úe$eeW kesâ uesKe/MeesOe Øehe$e Deheves efveoxMekeâ SJeb efJeYeeieeOÙe#e
mes mebmlegle SJeb De«emeeefjle nesves ÛeeefnS~

3. ‘‘Øe%ee’’ peve&ue ceW ØekeâeefMele uesKeeW/MeesOe Øehe$eeW kesâ uesKekeâeW
keâes ‘‘Øe%ee’’ keâer oes ØeefleÙeeB oer peeÙesieer : ØeLece uesKekeâerÙe
Øeefle Deewj otmejer ØeeflecegõCe keâer 10 ØeefleÙeeW kesâ yeoues ceW~

4. meYeer Øekeâej keâe Megukeâ, mecheeokeâ ‘‘Øe%ee’’ keâeMeer efnvot
efJeMJeefJeÅeeueÙe heef$ekeâe, JeejeCemeer-221005 kesâ veece YespeW~

5. MeesOe-Øehe$e/uesKe kesâ heeC[gefueefhe efvecee&Ce mecyevOeer efoMee
efveoxMe :

(keâ) mebieCekeâ (keâchÙetšj) hej šbefkeâle MeesOe Øehe$e/uesKe keâer
Skeâ Øeefle meer0[er0 kesâ meeLe ‘‘Øe%ee’’ keâeÙee&ueÙe ceW
pecee keâjvee nesiee~

(Ke) heeC[gefueefhe S-4 Deekeâej kesâ yeeC[ heshej hej [yeue-
mhesme ceW šbefkeâle nesvee ÛeeefnS~ uesKe kesâ ÛeejeW lejHeâ 2
mes0ceer0 keâer neefmeÙee ÚesÌ[W~

(ie) efnvoer SJeb mebmke=âle Yee<ee ceW šbefkeâle uesKeeW kesâ efueS
efoMee efveoxMe :

S.heer.Sme.-[er.Jeer.-efØeÙebkeâe jesceve Heâe@vš, Meer<e&keâ– 17
hJeeFbš yuewkeâ, uesKekeâ keâe veece – 13 hJeeFbš Fšwefuekeâ
yuewkeâ, šskeämš – 13 hJeeFbš, HeâesefueÙees – 11 hJeeFbš
Deewj heeo efšhheCeer 9 hJeeFbš~

‘‘Øe%ee’’ : efveÙece SJeb efveoxMe

(Ie) Deb«espeer Yee<ee ceW šbefkeâle uesKeeW/MeesOe Øehe$eeW kesâ
efueS efoMee efveoxMe :

‘šeFcme vÙet jesceve’ Heâe@vš, Meer<e&keâ – 14 hJeeFbš
Deeue kewâhedme keâeuee, uesKekeâ keâe veece – 11 hJeeFbš
meYeer kewâhedme Fšwefuekeâ yuewkeâ, šskeämš – 11 hJeeFbš
Thej veerÛes keâer heeo efšhheCeer Deewj HeâesefueÙees – 9
hJeeFbš~

(*) šbefkeâle he=‰ mebKÙee : DeefOekeâlece 10 he=‰~

6. uesKekeâ keâe Iees<eCee-he$e :

‘‘Øe%ee’’ peve&ue ceW ØekeâeMeveeLe& Øesef<ele ‘‘.........’’ Meer<e&keâ uesKe/
MeesOe Øehe$e keâe uesKekeâ ceQ Iees<eCee keâjlee ntB efkeâ—

(De) ceQ uesKekeâ kesâ ¤he ceW Fme uesKe keâer meYeer meeceef«eÙeeW
keâer efpeccesoejer ueslee ntB, keäÙeeWefkeâ ceQves mJeÙeb Fmes efueKee
nw Deewj DeÛÚer lejn mes heÌ{e nw, Deewj meeLe ner Deheves
uesKe/MeesOe Øehe$e keâes ‘‘Øe%ee’’ peve&ue ceW ØekeâeefMele nesves
keâer mJeerke=âefle oslee ntB~

(ye) Ùen uesKe/MeesOe Øehe$e cetue ¤he mes Ùee Fmekeâe keâesF&
DebMe keâneR Deewj veneR Úhee nw Deewj ve ner keâneR ceQves
Fmes Úeheves kesâ efueS Yespee nw~ Ùen cesjer ceewefuekeâ ke=âefle
nw~

(me) ceQ ‘‘Øe%ee’’ peve&ue kesâ mecheeokeâ ceC[ue keâes Deheves
uesKe kesâ mebMeesOeve SJeb mecheeove keâer hetCe& Devegceefle oslee
ntB~ ‘‘Øe%ee’’ ceW uesKe ØekeâeefMele nesves hej Fmekesâ keâeheer
jeFš keâe DeefOekeâej mecheeokeâ ‘‘Øe%ee’’ keâes oslee ntB~

uesKekeâ keâe veece SJeb nmlee#ej .........................

efoveebkeâ SJeb mLeeve .......................................

ceesyeeFue/šsefueHeâesve veb0 .................................
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