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Abstract  The length-weight relationships (LWRs) and
relative condition factor of Polynemus
paradiseus (Linnaeus, 1758) were studied for 8 months
(December to next July) at selected stretches of
Hooghly-Matlah estuary, West Bengal. A total of 260
specimens of P. paradiseus in the length range of 145 to
265 mm total length (TL) collected at fortnight intervals
by traditional gears, viz., gillnets and stationary bag
nets for the present study. The length-weight
relationship (LWR) was expressed as W = 0.00000392
L3.115 and W = 0.00000237 L3.182 for juveniles and adult
groups, respectively which showed an isometric growth
pattern. The correlation coefficient (r) for the LWRs was
estimated at 0.92 and 0.96 for juveniles and adult groups,
indicating a high degree of correlation between the two
parameters for both groups. Isometric growth pattern
(b~3.0) was observed in P. paradiseus with size at first
mature at 145.0 mm total length. The ‘a’ values were
observed as 0.00000392 and 0.00000237 and ‘b’ values
as 3.115 and 3.182 for the juveniles and adult groups,
respectively. The monthly mean relative condition factor
(Kn) values varied from 1.002 to 1.177 and 0.986 to 1.239
for male and female specimens, respectively. The findings
of the present study will provide baseline information
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Introduction

Polynemus  paradiseus (Linnaeus, 1758), commonly
known as ‘Paradise threadfin’ and locally called ‘Topse’,
belongs to the family Polynemidae and forms a
lucrative fishery in the Hooghly-Matlah estuarine
system. This fish is considered important in terms of
commercial value next to the Tenualosa ilisha fishery
(Talwar and Jhingran, 1991; Borah et al., 2020). The
species forms an important food fish among the
fish-eating population of West Bengal. The study of
length-weight relationship (LWR) and condition factor
(K) are two important parameters in the management of
fishery resources as they provide information on the
conditions in which organisms are growing and their
respective life history (Araneda et al., 2008; Froese et
al., 2011; Hossain et al., 2013; Froese and Pauly, 2017;
Chakraborty et  al., 2017; Sarkar et  al., 2017a;
Vahneichong et  al., 2018; Bhakta et  al., 2019a).
Condition factor is a quantitative parameter estimated
based on length-weight data, which indicates the state
of wellbeing of the fish (Hossain et al., 2006; Chakraborty
et al., 2018). Determination of proper sizes of the fish to
harvest for the maximum sustainable yield is directly
related to the fish weight, and fish weight is considered
to follow the hypothetical cube law (Bhattacharya and
Banik, 2012).
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There are ample literature on biological parameters like
length-weight relationships, condition factors, food and
feeding habits, etc. of the species under the family
Polynemidae (Karekar and Bal, 1958; Hida, 1967;
Kagwade, 1969; Qasim, 1972; Nabi et al., 2007; Chaklader
et al., 2015; 16; Hossen et al., 2017). But information on
LWRs and condition factors of P. paradiseus are very
limited both from India and neighboring countries
(Mandal et al., 1998; Nabi et al., 1999). In this context,
the present study was attempted estimation of LWRs
and Kn of P.  paradiseus  at selected stretches of
Hooghly-Matlah estuary, India to know present status
of this fishery in the environments. Studies on the LWRs
and condition factor of P. paradiseus will be useful to
understand the population dynamics of the species and
for management of the fishery.

Materials and methods

The present study was conducted in the
Hooghly-Matlah estuary, the largest brackish water delta
in India. A total of 260 specimens of P. paradiseus in the
length range of 145 to 265 mm (TL) were collected at
fortnight intervals from December to next July, from
Kakdweep, Sagar Island, Bokkali, and 8-Jetighat under
Hooghly-Matlah estuarine system of West Bengal. The
fish samples were mainly captured by gill net and
stationary bag net locally called Beenjal, Behundijal
which are multi-species non-selective small meshed
gears. The collected samples were brought to the
laboratory of the Department of Fisheries Resource
Management, Faculty of Fishery Sciences, Chakgaria,
Kolkata. The collected specimens included both the
juveniles and adult fish. The TL of each sample was
measured to the nearest 1.0 mm with a standard scale
and the individual body weight (BW) was measured to
the nearest 0.1 g using a digital analytical balance.

Le Cren (1951) proposed a non-linear equation in the
form of W = aLb, which explains the relationship
between length (L) and weight (W) of fish, where ‘a’
and ‘b’ are constant.  The ‘t’ test was applied to test
significant differences of ‘b’ value from a cube or
isometric value of 3 for LWRs. Relative condition factor
was calculated sex-wise for both males and females. In
mature specimens sexes were differentiated easily,
female specimens were usually larger with heavy bellies
as compared to males. The sexes of the unidentified
young specimens were determined by dissecting the

gonads. The ‘Kn’ was calculated by using the formula
Kn = W

0 
/ W, where W

0
 is observed weight and W is

calculated weight. The Kn value was recorded for males
and females, separately in different months. The data
used for the LWRs were used for the calculation of
monthly mean values of Kn for each sample. All the
statistical analyses were considered significant at 1%
level (p<0.01).

Results and discussion

Length-weight  relationship

The length at first maturity of P.  paradiseus was
observed to be 145 mm in the present study, henceforth
samples were divided into two groups viz., group-I
( 145 mm) or juveniles group and Group-II (>145 mm) or
adult groups.   The non-linear equation on the LWRs
was recorded as W = 0.00000392 L3.115 and W = 0.00000237
L3.182 for juveniles and adult groups, respectively. The
coefficient of correlation (r) between length and weight
of juveniles and adult groups was found highly
significant (p 0.01), indicating a strong relationship.
Isometric growth was observed in P. paradiseus, which
seems ‘b’ values did not significantly differ from 3 and
the values were more in adult stages compare to
juveniles. This might be due to the feeding intensity of
the species, and which was found in carnivorous in
feeding habits and mainly feeds on shrimps, fishes,
insects, crustaceans, etc. (Borah et al., 2019).  Hossen
et al. (2017) observed 121.0 mm as the size of Polynemus
paradiseus at first maturity from the Tetulia river in
southern Bangladesh which was a little smaller than the
present estimated size at first maturity of 145.0 mm.

Mohammed (1955) found ‘b’ value of 2.883 of
Polydactylus indicus for 404 samples with length ranged
from 253.0-1072.0 mm from Bombay and Saurashtra
waters. Kagwade (1971) studied the length-weight
relationship of Polydactylus  heptadactylus and
expressed the equation as W = 0.00001089 L3.083 and W
= 0.00001147 L3.075 for males and females species,
respectively. Mandal et al. (1998) reported isometric
growth of P.  paradiseus  from the Hooghly-Matalh
estuarine system with ‘b’ value as 3.120. Nabi et al. (1999)
found the positive allometric growth of P. paradiseus
with ‘b’ values was 3.389 and 3.512 for male and female
species, respectively from the Bay of Bengal of
Bangladesh. Nath et al. (2004) studied the length-weight
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relationship of P.  paradiseus and Eleutheronema
tetradactylum from the Hooghly-Matlah estuarine
system and ‘b’ values were reported as 3.120 and 3.214,
respectively. Nabi et  al. (2007) studied population
dynamics of Polynemus paradiseus from the estuarine
set bag net fishery of Bangladesh and found ‘b’ value
as 2.740 with negative allometric growth. Hossain et al.
(2015) found ‘b’ value of 3.23 with r2 value of 0.954 in the
length ranged from 9.1 to 17.1 cm of P. paradiseus from
the Tetulia river, southern Bangladesh. Hossen et  al.
(2017) studied growth patterns and condition factors of
P.  paradiseus from the Tetulia river in southern
Bangladesh and observed isometric growth in
pre-monsoon and post-monsoon (b=3) but negative al-
lometric growth was found in the monsoon period (b<3).

Hile (1936) proposed that the value of ‘b’ for an ideal
fish range between 2.5 and 4.0. Differences in the growth
patterns for the same species may be occurred due to
several factors like sex, maturity, seasonal effects, food
and feeding habits, habitat areas, preservation
techniques and observed lengths (Bagenal, 1978 and
Hossain et al., 2012; Das et al., 2016; Dey et al., 2016;
Khongngain et al., 2017; Sarkar et al., 2017b; Bhakta et
al., 2019b; Alam et al., 2020; Das et al., 2020). However,

the ‘b’ value in the present study bears similarity with
most of the workers and differs with few studies which
might be due to local ecological conditions. The smaller
size groups have a higher ‘b’ value compared to the
larger fishes resembling the works of Hossen et al. (2017)
in P. paradiseus and Pramanick et al. (2017) in Chelon
planiceps fish species.

Relative condition factor  (Kn value)

The monthly mean Kn values varied from 1.002 to 1.177
and 0.986 to 1.239 for male and female specimens,
respectively (Figure 1). In males, the mean ‘Kn’ value
was minimum (1.002) during January and maximum
(1.177) during June. Whereas, in the case of females the
mean ‘Kn’ value was minimum (0.986) during January
and maximum (1.239) during May. The condition factor
indicates an important aspect of feeding, spawning, and
other aspects related to the well-being of the fish. A
significant difference (p 0.05) in mean ‘Kn’ values for
both the sexes was observed in different months which
was attributed to the feeding and gonadal development.
For both the sexes, the low ‘Kn’ values were observed
during January which may be due to less feeding
tendency, and high during May and June which may be
due to higher gonado-somatic index.

Fig. 1 Monthly mean variations of relative condition factor (Kn) of P.  paradiseus  from Hooghly-Matlah estuary
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Ambily and Nandan (2010) found mean ‘Kn’ values
ranging from 0.75 to 1.07 for males, 0.944 to 1.407 for
females, and 0.96 to 1.196 for combined sexes of
shovelnose catfish, Arius  subrostratus  (Valenciennes,
1840) from Champakkara backwater, Kerala.  Hossen
et al. (2017) reported ‘Kn’ values of 1.102, 1.314, and
1.221 of P. paradiseus during pre-monsoon, monsoon,
and post-monsoon respectively from Tetulia river in
southern Bangladesh. In present study the mean ‘Kn’
value of females (1.10) was higher than males (1.05),
which indicates that the females were in better
condition than males in Hooghly-Matlah estuary. Higher
relative condition factor in female compare to male in
others catfishes was also reported by in Arius
tenuispinis (Das et al., 1997),  Mystus vittatus (Hossain
et  al.,  2006), Gagata  cenia (Chaki et  al.,  2013),
Chrysichythys  nigrodigitatus and Schilbe  mystus
(Kareem et al., 2015) and in Osteogeneiosus militaris
(Parida et al., 2015). Le Cren (1951) suggested that ‘Kn’
values >1 indicate good general condition of the fish
and <1 denotes the opposite condition. The ‘Kn’ values
were also found to be high in smaller size fishes which
are in agreement with the earlier workers like Das (2004),
Hossen et  al. (2017) and Pramanick et  al. (2017).
Bhattacharya and Banik (2012) mentioned a high
condition factor (1.66) in smaller size groups (70-80 mm)
compare to a low value (0.42) in higher size groups
(201-210 mm) of Ompok pabo from Tripura, India. In the
present study for P. paradiseus ‘Kn’ values exhibiting
around unity indicates the very excellent condition of
fish in the selected Hooghly-Matlah estuarine waters.
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