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The draft action plans were drawn 
from women, youth and media from 
suggestions made by the six forum par-
allel round table sessions as well as the 
GK-II plenary sessions. Essentially the 
recommendations were for development 
of standards and guidelines for increas-
ing access using new technologies inte-
grating with existing ones for content 
management, free flow of information 
and knowledge and regulation, policy 
and innovative financing to create an 
enabling environment for this to hap-
pen; creating education to employment 
strategies and promoting domestic and 
international ICT interships and estab-
lishing electronic alert networks as a 
means to empowerment and providing 
training and education in governance 
and sharing this knowledge. With refer-
ence to sharing local knowledge it was 
recommended that a national strategy be 

supported to use local knowledge in the 
development process. A discussion list 
for the youth and ICT replication 
and learning funds for women entrepre-
neurs and finally for effective dissemi-
nation community media and 
community media networks also need to 
be supported. 

GK-II provided an excellent opportu-
nity to share the experience that has 
already been accumulated and learn 
from each other’s failures as well as 
successes. Participation from the Indian 
side was hardly felt. Except for a few 
partners who were present (mostly the 
NGOs), participation from the govern-
ment and private sectors was meagre. To 
exploit the opportunities, which this 
vibrant field offers, it should be realized 
that the assembling of such tools is only 
part of the tasks for the countries as 
they design new or improved National 

ICT strategies. Unless social reforms are 
introduced and reinforced with suppor-
tive measures that enable all strata of 
society to be included in this revolution, 
technological innovations actually work 
against the development goal of break-
ing down inequalities. The recent Vi-
sion Statement jointly issued by the 
Prime Minister of India and the Presi-
dent of the United States of America, 
emphasized the need to harness knowl-
edge for meeting basic needs of poverty 
alleviation and health. This might be 
just the beginning towards such partner-
ships to focus on issues of common 
concern and activities. 
 
Sudha Nair, M. S. Swaminathan Re-
search Foundation, III Cross Street, 
Taramani Institutional Area, Chennai 
600 113, India. 
(e-mail: sudhanair@mssrf.res.in) 

 

 
 
 

Biology today: Urgent need for an integrative approach* 
 
The need for re-integration of the vari-
ous sub-divisions of biology with each 
other and of biology with other 
branches of science has begun to be 
increasingly felt, particularly during the 
past one decade or so. The International 
Union of Biological Sciences (IUBS) 
has, accordingly, adopted a new initia-
tive called ‘Towards an Integrative Bi-
ology’ (TAIB). 

The Indian National Science Acad-
emy organized a seminar with a view to 
involve a wider section of our academic 
community to understand what is inte-
grative biology and how this approach 
can be implemented in our research and 
teaching programmes. 

The two sessions on 13 March were 
devoted to research while the sessions 
on 14 March concentrated on aspects of 
teaching biology. S. C. Lakhotia (BHU, 
Varanasi) introduced the theme of the 
seminar and explained that integrative 
biology is not a new discipline but a 
philosophy as well as a mechanism to 
integrate not only the various sub- 
 
*Report on a Seminar on Integrative Biology 
at the Indian National Science Academy, 
New Delhi, during 13–14 March 2000. 

disciplines within biology but also to 
integrate biology with other branches of 
science in research and teaching. Al-
though integrative biology may have 
different meanings in different contexts, 
essentially it aims to incorporate 
‘organismic biology’ and ‘molecular 
biology’ with each other and with other 
branches of science, conceptually as 
well as methodologically, so that a ho-
listic view of life processes can be ob-
tained. 

In the first session on ‘Integrative Bi-
ology in Research’, N. R. Jaganathan 
(AIIMS, New Delhi) and M. Vijayan 
(IISc, Bangalore) illustrated the integra-
tive approach inherent in biophysical 
methods. Vijayan emphasized that al-
though the reductionist approach has 
already been providing some integra-
tion, parochialism that seems to exist in 
some areas of biology needs to be 
avoided. As he stated, different areas of 
biology are complementary rather than 
competitive. 

In the second session, Anupam 
Varma (IARI, New Delhi) highlighted 
the success of an integrative approach 
being practiced in agricultural sciences. 
U. Bhalla (NCBS, Bangalore) and S. 

Rama Kumar (IISc, Bangalore) empha-
sized the role of computational biology 
and bioinformatics in contributing to the 
integrative nature of today’s biology. 
Bhalla proposed some novel and practi-
cal ideas to tap the Indian advantage in 
software to promote non-classroom 
teaching of biology: the expertise avail-
able in some of the leading research and 
teaching institutions in the country can 
be utilized to develop illustrative mate-
rials for distribution to even remote 
areas through CDs and the internet. 
Speakers as well as the discussants all 
emphasized the need for developing 
more interactive research programmes. 
R. Gadagkar (IISc, Bangalore) pointed 
out that the Central Board of Secondary 
Education has, of late, stopped provid-
ing opportunity for biology stream stu-
dents to study computer science and 
vice versa. Given the significant role of 
computers and bio-informatics in biol-
ogy, such exclusiveness is detrimental. 
N. K. Ganguly (ICMR, New Delhi) in 
his summing-up remarks, pointed out 
that a major cause for the present unsat-
isfactory situation in biological research 
was the ‘straight-jacketed’ university 
system with restricted employment con-
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ditions resulting in ‘single track’ careers 
with little ‘transgression’. 

The session on ‘Integrative Biology 
in Teaching’ included two lead lecturers 
followed by discussion lecturers by 
seven other speakers. Lakhotia dis-
cussed the dichotomy between the so-
called ‘classical’ and ‘modern’ biology 
in our teaching programmes and sug-
gested that the disrespect for ‘classical’ 
(‘organismic’) biology as well as the 
euphoria over ‘modern’ (‘molecular’) 
biology are more a result of our own 
limitations rather than irrelevance or 
greater relevance of any given sets of 
disciplines. The so-called ‘classical’ 
subjects in biology have suffered be-
cause of the archaic and indifferent 
teaching rather than those subjects 
themselves having become ‘archaic’. 
The undue rush to introduce the so-
called ‘modern’ biology courses with 
extremely poor infrastructure is seri-
ously harming students as well as the 
existing ‘traditional’ departments. It is 
in this context that there is an urgent 
need to adopt the philosophy of integra-
tive biology. H. Y. Mohan Ram (Delhi 
University, Delhi) emphasized the rele-
vance of sub-disciplines like biodiver-
sity, ecology, environmental biology, 
etc. to the basic understanding of biol-
ogy as well as to exploiting the benefits 
of molecular biology and biotechnology 
to the full. The absence of competent 
‘taxonomists’ in present times is alarm-
ing and he suggested that creation of 
biodiversity databases would help gen-
erate jobs in this area which would 
promote integrative teaching in biology. 

N. Sathyamurthy (IIT, Kanpur), em-
phasizing the need for integration, 
stated that biology-related courses were 

some of the most popular modules at 
IIT, Kanpur: the flexibility in curricu-
lum and its modular organization were 
the key factors and must be emulated by 
other educational organizations. H. K. 
Jain (IARI, New Delhi) made some 
practical suggestions like ‘one-time 
catch-up’ grants to ‘traditional’ depart-
ments in universities to let them rebuild 
their infrastructure as required in the 
present context. He further suggested 
that bright students from traditional 
departments should be provided with 
adequate opportunities through one year 
‘conversion’ courses at ‘well-endowed’ 
institutions/universities to make them 
uptodate in current topics. Jain opined 
that the ‘American graduate school’ 
model with its modular course system is 
ideal for achieving integration. 

G. Govil (TIFR, Mumbai) used the 
biophysics course as an example of in-
tegration. Physicists and chemists gen-
erally find it difficult to comprehend the 
non-equilibrium situations common in 
biological systems and, therefore, there 
is a need for teaching of biology to stu-
dents in these disciplines. While sum-
ming up this part of the session, P. N. 
Tandon (New Delhi) observed that the 
university system in our country has 
generally failed to recognize the needs 
of time which has resulted in its being 
under-valued today. K. N. Ganesh 
(NCL, Pune) emphasized the need for a 
greater use of the internet and web-sites 
for teaching and for an urgent need to 
break the ‘language’ barrier between 
different disciplines and sub-disciplines. 
S. S. Agrawal (SGPGI, Lucknow) dis-
cussed teaching of biology in relation to 
medicine and lamented the fact that 
while teaching medicine is all biology, 

practising medicine is not biology. He 
also pointed out that while the medical 
curriculum includes ‘modern’ disci-
plines in biology like genetics, molecu-
lar biology, etc., the teachers are not 
ready or competent to teach them. He 
presented the structure of the 5-year 
integrated M Sc course in biological 
sciences proposed to be introduced 
at the Manipal Academy of Higher 
Education and suggested that this may 
be a model to promote integrative biol-
ogy. 

K. Muralidhar (Delhi University, 
Delhi) discussed the structure of courses 
in biology proposed to be introduced at 
the under-graduate level in Delhi Uni-
versity as a way to provide integrative 
training. P. N. Srivastava (JNU, New 
Delhi) while emphasizing the urgent 
need for integrative biology disclosed 
that nearly thirty years ago a committee 
set up by the University Grants Com-
mission had already highlighted the 
concerns being voiced at this meeting 
and had made many far-reaching rec-
ommendations. What we need is a 
strong commitment and action in im-
plementing the ideas emerging at such 
meetings. 

R. C. Mahajan (PGI, Chandigarh) 
while summing up the deliberations at 
the seminar hoped that the awareness 
generated through this initial discussion 
would lead to more focused meetings 
and implementation of the emerging 
ideas. 
 
S. C. Lakhotia, Cytogenetics Labora-
tory, Department of Zoology, Banaras 
Hindu University, Varanasi 221 005, 
India. 
(e-mail: lakhotia@banaras.ernet.in) 

 

 

Annual meeting of the Mycological Society of India* 
 
The 26th Annual Meeting of the Myco-
logical Society of India (MSI) was ac-
companied by a National Symposium on 
‘Mycology at 2000 and beyond’, organ-
ized by I. L. Kothari of the Department 
of Biosciences, Sardar Patel University. 
Forty-one oral and thirteen poster  
 

*A report on the annual meeting of the 
Mycological Society of India held at Sardar 
Patel University, Vallabh Vidyanagar, from 
21 to 23 December 1999. 

presentations were made during the 
symposium organized in three ses-
sions – biotechnology, agriculture and 
environment/diversity. 

The session on biotechnology 
comprised papers on varied topics, in-
cluding fungal parasites of mosquito, 
cellulase, alkaline protease, auxin produc-
tion by fungi and fungi as biocontrol 
agents. 

Mechanisms of stress mediation by 
fungi, such as to metals and salinity,  

enzymatic capabilities, evolution, dye 
decolourization and taxonomy-related 
papers were discussed under environ-
ment/diversity. 

Papers presented in the session on ag-
riculture were related to rhizosphere, 
natural herbicides and mycorrhizae. In 
keeping with current trends in mycol-
ogy, many of the papers addressed is-
sues related to molecular biology. 

The symposium reflected the status 
and directions of mycology in India. It 




