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Summary
The length weight relationships (LWRs) of six tropical fish species from Chilika Lagoon, 
India were studied. Specimens were caught using a wide range of fishing gear oper-
ated in the lagoon from January to December 2014. The fresh specimens were meas-
ured for total length and weight, then dissected and the sex confirmed. Previously 
unavailable in FishBase, the detailed LWRs of Daysciaena albida, Eleutheronema tetra-
dactylum, Etroplus suratensis and Mystus gulio are reported for the first time. Maximum 
total lengths reported for Nematalosa nasus and Osteogeneiosus militaris in this study 
are new records for these species. The existence of a differential growth between 
male and female O. militaris was confirmed, which was not known earlier.
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T E C H N I C A L  C O N T R I B U T I O N

Length–weight relationships of six tropical fish species from 
Chilika Lagoon, India

D. Panda | S. K. Karna | M. Mukherjee | R. K. Manna | V. R. Suresh | A. P. Sharma

1  | INTRODUCTION

Chilika, the largest brackishwater lagoon of Asia and a designated 
Ramsar site is located in the eastern part of India with a connection to 
the Bay of Bengal. The shallow lagoon harbours more than 317 finfish 
species, to claim the lagoon as one of the biodiversity hotspots in the 
tropics (Mohanty et al., 2015). This ecosystem supports the livelihood 
of more than 0.2 million rural poor (Mohapatra, Mohanty, Mohanty, 
Bhatta, & Das, 2007). The fisheries share is more than 71% of the eco-
nomic value of the Chilika ecosystem (Kumar, 2003). The lake also sup-
ports the economy with earnings of about half a million US$ in foreign 
exchange through the export of fishes (Mohanty et al., 2008). Hence, 
updated information on the fish stocks is of utmost importance for the 
sustainable management of this ecosystem.

The fishery of Daysciaena albida (Cuvier, 1830), Eleutheronema tet-
radactylum (Shaw, 1804), Etroplus suratensis (Bloch, 1790), Mystus gulio 
(Hamilton, 1822), Nematalosa nasus (Bloch, 1795) and Osteogeneiosus 
militaris (Linnaeus, 1758) is a mainstay in the total fish production of 
the lagoon. These aforementioned species have been and continue 
to be exploited by a wide range of fishing gear in the Chilika Lagoon.

The length–weight relationship (LWR; Le Cren, 1951) allows the 
conversion of length into weight and vice versa, having many vital appli-
cations in fisheries management (Goncalves et al., 1996; Moutopoulos 
& Stergiou, 2002; Pauly, 1993). The present study establishes the 
LWRs of six tropical fish species for which either no or little information 
is available, e.g. D. albida, E. tetradactylum, E. suratensis, and M. gulio 

(Froese & Pauly, 2015), although there is some information on LWRs 
for N. nasus and O. militaris in FishBase. The species-specific LWRs with 
the recorded maximum lengths have not been reported elsewhere.

2  | MATERIALS AND METHODS

2.1 | Study area and sampling

Monthly fish sampling was from the commercial catch at fish land-
ing centres located around Chilika (lat. 19°28′–19°54′ North; long. 
85°05′–85°38′ East) from January to December 2014. Species iden-
tification was done immediately following Day (1986), Talwar and 
Jhingran (1991), and Rao (2009). The total length (TL) and body weight 
of randomly selected specimens were measured to the nearest 0.1 cm 
and to 0.01 g accuracy, respectively. Immediately thereafter fishes 
were preserved in 10% buffered formalin, labelled and packed in 
plastic boxes and transported to the laboratory where the specimens 
were dissected and the sex confirmed.

2.2 | Data analysis

The length–weight relationships of male, female and unsexed popula-
tions were established using linear regression analysis (least squares 
method). Parameters of the length–weight relationship were esti-
mated using the equation proposed by Le Cren (1951): 

W=aL
b
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After logarithmic transformation of length–weight data, this equation 
may be expressed as: 

where, W is the weight of the fish in grams and L is the total length of 
the fish in cm, where a is the intercept of the regression curve (coef-
ficient related to body form) and b is the regression coefficient (ex-
ponent indicating isometric growth; Froese, 2006). To test the b value 
against the value of 3, Student’s t-test was employed to predict any 
significant deviation (Snedecor & Cochran, 1967). The t-statistic was 
calculated as: 

where, Sb = Standard error of b = Sb = √ (1/(n−2)) × [(Sy/Sx)2 − b2]; 
Sx and Sy are the standard deviations of x and y, respectively. The 
t-value was compared with t-table value for (n−2) degrees of free-
dom. Analysis of covariance (ANCOVA) was performed to determine 
the difference between the b slopes of LWRs of males and females 
(Snedecor & Cochran, 1967).

3  | RESULTS

The number of samples measured, range of length and weight and 
length–weight parameters for each species are given in Table 1. 
Length–weight relationships were significant with coefficients of de-
termination greater than .90. Estimated growth coefficients (b) for un-
sexed population for D. albida, E. tetradactylum, E. suratensis, M. gulio, 
N. nasus and O. militaris were 3.06, 3.01, 3.05, 3.11, 3.013 and 2.98, 
respectively. The t-statistics estimated for the coefficients (b) were 
highly significant (p < .001), indicating the existence of allometric 
growth in all species irrespective of their sexes. Differential growth in 
length–weights between males and females were significant (p < .05) 
only in O. militaris, with a higher slope (b) value for females (3.04) than 
for males (2.73).

4  | DISCUSSION

The maximum TL reported for N. nasus (25.2 cm) and O. militaris 
(39.9 cm) at present constitutes a new record, where the previous TL 
was reported in FishBase as 22.0 and 35.0 cm, respectively (Froese 
& Pauly, 2015). The b values reported for males, females and the 
total population of N. nasus were 2.61, 2.88 and 2.95 from Pakistan 
waters (Hussain, Paperno, & Khatoon, 2010), which appeared to be 
somewhat lower than the present estimates of 2.87, 2.99 and 3.13, 
respectively. However, the present b value (3.13) for the unsexed 
population was close to the Bayesian LWR prediction (3.04) made 
by Froese and Pauly (2015). LWRs of D. albida, E. suratensis, E. tet-
radactylum and M. gulio were not yet available in FishBase (Froese 
& Pauly, 2015). Hence, the present study represents the first ref-
erence on LWRs for these four species. The b values for LWR 

estimates in the present study for D. albida, E. suratensis, E. tetra-
dactylum and M. gulio are 3.06, 3.05, 3.01 and 3.11, and within the 
range of Bayesian predictions made for these four species following 
the method identified in FishBase (Froese & Pauly, 2015; Froese, 
Thorson, & Reyes, 2013). The b value (2.94) for O. militaris reported 
from India (Froese & Pauly, 2015) was very close to the present 
estimate (2.98). However, the differential growth pattern between 
male and female for O. militaris was confirmed with separate LWR 
estimates, which were not known earlier. As there is no significant 
difference in growth between sexes among all five species (except 
O. militaris), the LWR parameters of the combined sample should be 
useful for further studies.
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