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1  |  INTRODUC TION

The Ganga River is one of the largest rivers in the world, drain-
ing a basin of over a million m2. The river contains a copious bio-
logical wealth characterized by its rich ichthyofaunal diversity 
(Menon, 1974; Sarkar et al., 2012). Rather than the high fish diver-
sity in the Ganga River, there are no factual data on length–weight 
relationships for some fish species. The length–weight relationship 
(LWR) has significant applications in regard to fisheries management 
and fish biology. The relationship facilitates the growth studies, 
calculation of condition indices, estimation of length from known 
weight, estimation of weight at age, evaluation of life-history traits, 
and comparisons of the morphological characters between and 
among the populations inhabiting a variety of habitats and/or region 
(Abdul & Famoofo,  2020; Alam et  al.,  2019; Froese,  2006; Froese 
et al., 2011; Goncalves et al., 1997). It is also fundamental to popu-
lation dynamics studies and for assessment of fish stocks (Binohlan 
& Pauly, 1998; Froese, 2006; Petrakis & Stergiou, 1995). Latest in-
formation on the LWRs from Indian water systems was provided by 
Panda et al.  (2016), Baitha et al.  (2017), Borah et al.  (2017), Karna 

et  al.  (2017) and Verma et  al.  (2018). Pethia gelius Hamilton, 1822 
(Cyprinidae), Corica soborna Hamilton, 1822 (Clupeidae), Parambassis 
baculis Hamilton, 1822 (Ambassidae) and Aborichthys elongatus Hora, 
1921 (Nemacheilidae) are the native fish species of ornamental value 
in the Ganga River, being reported by Hamilton (1822), Talwar and 
Jhingran (1991) and Menon (1999) in the Ganga River. Recent stud-
ies on the fish diversity of the Ganga River reported only P. baculis 
(Sarkar et al., 2012), suggesting that these are the rare species in the 
Ganga River. Information on LWRs of the commercially important 
fish species is widely available, whereas that on those of the rare 
fishes are least investigated. Information on the LWRs of P. gelius, 
P. baculis and A. elongatus from the Ganga River is not available. 
Accordingly, the present study focuses on filling this information gap 
and also reporting a new maximum size record for C. soborna.

2  |  MATERIAL S AND METHODS

Fish samples of Pethia gelius, Aborichthys elongatus, Parambassis 
baculis and Corica soborna were collected from the Gange River at 
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tively. Length–weight relationships for P. gelius, P. baculis and A. elongatus represent 
the first information from the Ganga River. A new record for the maximum size of C. 
soborna was documented as 8.54 cm TL and 4.25 g.
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Bijnor (29°22′49″N 78°02′43″E), Narora (28°12′13″N 78°23′19″E), 
Farrukhabad (27°24′30″N 79°37′32″E) and Prayagraj (25°30′14″N 
81°51′30″E), respectively, using gill nets (8–17  mm mesh size) and 
cast nets (5–15 mm mesh size) from June 2017 to August 2018. The 
collected fresh specimens were separated on the basis of species and 
identified using standard literature references (Jayaram, 2006; Talwar 
& Jhingran, 1991). The total length (TL) of each fish was noted to the 
nearest 0.1 mm using a vernier calliper, and the total weight was re-
corded to the nearest 0.01 g on an analytical balance. The length and 
weight data were log-transformed, and a scatter diagram was plotted. 
A trend line was subsequently added to the diagram, and the extreme 
values identified as outliers were removed. LWR parameters were as-
sessed with the following linear regression equation (Froese, 2006):

where L = total length (cm) and W = total weight (g). The regression pa-
rameters b and a were calculated using the regression equation from the 
log-transformed weight and length data (ln W = ln a + b ln L). The 95% 
confidence intervals (CIs) and statistical significance for the parameters 
b, a and R2 were also calculated. The test for isometric growth (b = 3) was 
examined by employing the formula of Pauly (1984), as follows:

where n = sample size; sd ln L and sd ln W are the standard deviations 
in total body weight and total length; b = regression coefficient; and 
r2 = coefficient of determination.

3  |  RESULTS

The sample size, ranges of weight and length and weight–length pa-
rameters of the four species are presented in Table 1. The maximum 
length in the present study was found to be 4.06 cm TL, 8.54 cm TL, 
4.51 cm TL and 4.69 cm TL for P. gelius, C. soborna, P. baculis and A. elon-
gates, respectively. The maximum length records available in FishBase 
for four species of P. gelius, P. baculis and A. elongatus C. soborna are 
5.1 cm TL, 5.0 cm SL, 7.4 cm SL and 5.3 cm TL (Froese & Pauly, 2020), 
respectively. All LWRs were found to be significant (p < .001), with R2 
values ranging between 0.949 and 0.998. The b values of an unsexed 
population of P. gelius, C. soborna, P. baculis and A. elongatus were 
2.558, 2.842, 2.669 and 2.849, respectively. The calculated t values 
for b were found to be highly significant at the 5% level of significance 
(p < .001), indicating allometric growth pattern in all these species.

4  |  DISCUSSION

The exponent values of all the studied species were found to lie 
within the suggested value of 2.5 and 3.5 (Froese, 2006). Kaushik 
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et al. (2019) reported the parameter b for P. gelius and P. baculis as 
3.924 and 3.347, respectively, from the Ranganadi River in Assam, 
while the Simsang and Kynshi rivers in Meghalaya indicated 
positive allometric growth. Kamal (1982) described a positive al-
lometric growth pattern (b = 3.2724) in the Buxar stretch of the 
Ganga River (India), while Hossain and Afroze (1991) and Hossain 
et  al.  (2008) reported an isometric growth pattern (b  ~  3.0) for 
C. soborna in the Mathabhanga River (Bangladesh). All four spe-
cies examined in the present study, however, exhibited a nega-
tive allometric growth pattern. The b parameter observed for C. 
soborna in the present study was similar to the value reported by 
Hossain et al.  (2017) for the Mathabhanga River (Bangladesh). In 
addition, the confidence limits of b and a for all the fish species in 
the present study were found to be within the proposed Bayesian 
confidence limits (Froese,  2006). The growth coefficient (b) for 
A. elongatus, not reported earlier in FishBase, was calculated as 
2.849 (Froese & Pauly, 2020). The values of allometric coefficient 
can be less, greater or equal to three (Froese,  2006). Values of 
b  ≠  3 indicate an allometric growth pattern. All four species in 
the present study exhibited b < 3 values, implying a negative al-
lometric growth pattern. The negative allometric growth means 
that, for a unit increase in body weight through time, there was 
a proportionally greater increase in the cube of its body length, 
meaning the fishes become more slender with increased length. 
Theoretically, if b is less than 3, as in the present study, the fitness 
should decrease as they grow into adults. In fact, the maximum TL 
reported for C. soborna (8.54 cm) in the present study establishes 
a new zenith. The results of the present study will provide base-
line information for the conservation and management, and as the 
basis for further studies of these four small indigenous fish species 
in the Ganga River, India.
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