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Abstract 

The length-weight relationships and the condition factor were monitored for six 
different varied commercially important freshwater fish species, namely, Ompak 
pabda, Labeo bata, Channa punctatus, Rita rita, Ailia coila and Clarias batrachus 
collected from ponds near the close vicinity of River Ganges in Varanasi to assess the 
significance of allometric growth factor and their well-being. In total 362 specimens 
‘b’ value ranged from 1.53 (minimum; R. rita) to 3.65 (maximum; L. bata) and 
O.pabda, L. bata, C. punctatus, R. rita and C. batrachus indicates negative while A. 
coila indicates positive allometric growth.Condition factor value for the R. rita (1.14) 
and A. coila (0.96) indicates the good health symptoms, while for C. punctatus (1.28) it 
is best in terms of weight gain and it attains economic size, which further reaps benefit 
to the fisherman. A new maximum length was recoded for Ompak pabda (32 cm TL). 
Keywords : River Ganges; Length-weight relationship (LWRs); Condition factor; 
Allometric growth; Fish 

 
1. Introduction 

 Fishes play a vital role in the economic development of a nation as it is directly 
related with the socio-economic status of local fisher people. It is not only the cheapest 
source of protein but also it contains essential nutrients required for better human 
health status. The Ganges, also called as Ganga is a trans-boundary river of Asia which 
flows through the nation of India and Bangladesh. It has been estimated that about 350 
fish species live in the entire Ganges drainage, including several endemics. The most 
frequently observed fishes mainly belong to order Cypriniformes (50%), Siluriformes 
(23%), and Perciformes (14%) variety of the total fish catch. The morphometric 
relationship between length and weight of a fish obtained from the present study is 
required for proper capitalization and management of fish population and also for 
determining growth rate, feeding stages, survival, maturity age structures and other 
essential components of fish population dynamics (Anene, 2005; Kohler et al., 1995). 
Thus, Length-Weight relationships (LWRs) studies can be used in fisheries 
management by setting yield equations for estimating and comparing the population 
that can provide information on stock condition spatially and temporally (Kumary and 
Raj, 2016). 
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 The information acquired from LWRs can have important role in developing 
modern aquaculture techniques for better commercial yield productions of such 
economically and commercially important fish species (Kumar et al., 2014) and can 
provide useful information for fishery managers (Pitcher and Hart, 1982). At various 
places, these differences occur more frequently in fish due to varied seasonal variation, 
spawning time and multiple spawning and also food availability (Das et al., 1997). 
However, though there is a large fish population available that are commercially 
important. In fisheries, the condition factor denotes the comparison between the fishes 
based on the “condition”, “fatness” or well-being of fish. It can act as an index to 
observe the feeding intensity, age and growth status in fish (Oni et al., 1983). All these 
six species monitored in the present study are commercially playing a pivotal role in 
fisheries sphere of this region. 

 Hence, the main objective of this study is to estimate the LWRs and condition 
factor for these six freshwater commercially important fish species collected from 
different areas located in close vicinity of the River Ganges in the Varanasi region, 
India.  

2. Materials and Methods 

 The present study was conducted on the fishes available in the ponds near the 
river Ganges (Lat.25.32˚N, Long. 82.97˚E) and a total of 362 samples were collected 
between July 2017 to December 2017 with the support of local professional fishermen 
using various traditional fishing gears (e.g.  cast net, square lift net and gill net) and 
brought to the laboratory for identification purpose. Total length (TL) (starting from tip 
of the snout up to the end of caudal fin) and total body weight (BW) for each individual 
was measured using digital slide calipers and an electronic balance with 0.1 cm and 0.1 
g accuracy respectively. The identification and the taxonomic keys of these species 
were followed by Fishes of U.P and Bihar, Srivastava (2014).The data obtained from 
all these fishes were analyzed through statistical analysis with the help of Microsoft 
Excel 2010. 

 LWRs were assessed by logarithmic transformation of the linear regression 
equation: log , where W is the total body weight (g) of the fish, 
and TL is the total length (cm) of the fish. The parameter, ‘a’ denote the intercept and 
‘b’ denote the slope of the regression curve (Ruiz-Campos et al., 2010). Additionally, 
95% confidence intervals of ‘a’ and ‘b’ and the coefficient of determination (r²) 
calculated for regression analysis. Extreme outliers of collected data were removed. 
The significance off the study parameters were checked by t-test analysis of ‘b’ values 
obtained in linear regression. 

ܹ ൌ log ܽ  ܮܶ ݈݃ ܾ
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 Ideally the value of ‘b’ is 3in a healthy fish (Allen, 1938), but under natural 
conditions it usually ranges between 2.5 and 4 (Hile, 1936; Martin, 1949). In the 
present study ‘b’ varied between 1.53 and 3.65 in the various size categories of all six 
species. 

 The results of the present study are in conformity with the views of other 
researchers (Le Cren, 1951; Wootton, 1992; Khan et al., 2012;Chakravarty et al., 2012; 
Kumar et al.,2013; Nair et al., 2015) that the fish normally does not retain the same 
shape or body outline throughout the life. Variations in the slope is a parameter 
affected by environmental factors like temperature, food supply, spawning conditions, 
life stages, sex, fishing area, fishing time and sample size variations (Ricker,1973; 
Bagenal and Tesch,1978; Kleanthids et al., 1999). It is evident from the study of 
Weatherley and Gill (1987) that higher metabolic activity with spawning season lowers 
the ‘b’ value while less  metabolic activities,  accumulation of  fat, weight  of  gonad 
etc. during the pre-spawning period increases the ‘b’ values. The closeness of ‘b’ 
values to 3 also suggests a healthy environment for the fishes with respect to feeding 
and growth. 

 Condition factor represents  the quality  of  fish, which is actually the result of 
the interactions between biotic and a biotic factors and their effect on the physiological 
condition of the fish. However, fluctuations in condition factor observed during phase 
change, rhythmic  feeding and other  physico-chemical  factors of the environment, 
age, physiological state (Kurup and Samuel, 1987; Kurup, 1990; Kalita and Jayabalan, 
1997; Nehemia et al., 2012).The condition factor observed for six species in the present 
study suggests that the  fishes were in a good  condition, the values of condition factor 
fluctuate from 0.55 to 1.24. 

 The maximum lengths recorded for the O.pabda, L. bata, C. punctatus, R. rita, 
C. batrachus, and A. coila were 30 cm (Bhuyian, 1964), 61 cm (Talwar and Jhingran, 
1992a), 31 cm (Talwar and Jhingran, 1992b), 150 cm (Talwar and Jhingran, 1992c), 30 
cm (Talwar and Jhingran, 1992d) and 47 cm (IGFA, 2001) respectively. Previous 
maximum length recorded for the Ompak was 30 cm TL while in our study it was 
observed 32 cm which was a new record for the O. pabda. 

 This study may be helpful for the study of growth parameters for given fishes but 
cannot be sufficient to conclude any inference regarding the growth statistics of any 
fish because with the variation of time temperature and photoperiod conditions vary 
which affects the nutritional availability to fishes, their reproductive status also changes 
which further negatively or positively affect the growth parameters, so this study needs 
further investigations in long run for the same ponds selected in this study for better 
judgement of growth parameters. 
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