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ABSTRACT

The length-weight relationships of five fishes: Mystus tengara, Mystus bleekeri, Ailia coila, Aspidoparia jaya,
and Cabdio morar of Koshi River, Bihar, India, were estimated. The study is the first report on the LWR of
these five species from Koshi River, Bihar. The relationships were calculated using the formula: Log W =
Log a + b Log L and length-weight parameters (“a” and “b”), and coefficients of determination (r2) were
determined. The regression coefficient (b) values are 2.51, 3.38, 1.93, 2.62, and 2.63 for Mystus tengara,
Moystus bleekeri, Ailia coila, Aspidoparia jaya, and Cabdio morar specimens, respectively.
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Introduction

Length-weight relationships (LWRs) are one of the
most frequently used analyses of fisheries data
(Mendes et al. (2004). Length-weight relationships
(LWRs) of fishes are essential in fisheries research
for estimating the weight corresponding to a given
length, for growth and stock assessment analysis,
and for assessing the biomass of fishes (Petrakis and
Stergiou (1995); Froese (2006); Valset et al. (2008).
Besides, the LWR helps to identify the health status
of fish in a particular population based on condition
factors, to make morphometric comparisons among
species and populations, for life-history compari-
sons among regions, and also supportive in compar-
ing two different environments (Tesch, 1968;
Gongalves et al., 1997; Moutopoulos and Stergiou,
2002; LeCren, 1951; Petrakis and Stergiou, 1995;
Gomiero and Braga, 2003). Thus, fish’s length-

weight relationships (LWRs) are essential for fisher-
ies management, fish catch estimations, and condi-
tion and frequency distributions of fish species
(Hayes, 1995; Petrakis and Stergiou, 1995; Froese,
2006). Length-weight relationship (W = aL") is also
used to calculate the weight of the fish from the
length, where direct weight measurements are cum-
bersome and time consuming, especially in field
studies (Sinovcic et al., 2004; Macieira and Joyeux,
2009). Length-weight relationships (LWRs) are effec-
tive arithmetical relationships for a particular index
of growth, maturity, and general condition of fish,
including well-being, gonadal maturity, and life his-
tory (Le Cren, 1951).

The Koshi River is an important tributary of the
Ganges River system that flows in the eastern part of
India. It harbours rich, diverse fauna of many com-
mercially important fishes and serves as an impor-
tant source of fish that supports the livelihood and
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employment of many surrounding fishing commu-
nities (Chandra et al., 2010; Chandra and Saxena,
2013; Chandra and Saxena, 2014). Despite its fisher-
ies” importance, studies on the biological aspects
and their conservation are limited (Chandra and
Fopp-Bayat, 2021). Hence, the present study of the
length-weight relationships of five riverine fishes,
Mystus tengara (Hamilton, 1822), Mystus bleekeri
(Day, 1877), Ailia coila (Hamilton, 1822), Aspidoparia
jaya (Hamilton, 1822) and Cabdio morar (Hamilton,
1822) was carried out in Koshi River at Supaul dis-
trict of Bihar, India. The study is the first report on
the LWR of these five species from the Koshi River,
Bihar, India, and such records are not available in
FishBase (Froese and Pauly, 2020).

The species are distributed in India, Bangladesh,
Nepal as well as in Pakistan (Mystus tengara, Mystus
bleekeri, Ailia coila, and Cabdio morar), Myanmar
(Mystus bleekeri, Cabdio morar), Iran (Cabdio morar),
Thailand (Cabdio morar), Bhutan (Mystus bleekeri),
Indonesia (Mystus bleekeri), and Afghanistan (Mystus
tengara, Aspidoparia jaya) (Talwar and Jhingran, 1991;
Bhuiyan, 1964; Petr, 1999; Coad, 1981). It is a very
popular food fish among the surrounding inhabiting
population.

Materials and Methods

Fish samples were collected from June 2019 to June
2020 from the Koshi River (26°18"11"N; 86°43'52"E),
a tributary of the Ganges River system in the Bihar
state of India. Specimens were collected with the
help of cast nets (25 mm mesh sizes) and gillnets
(20-125 mm mesh sizes). Fishes were identified
based on standard taxonomic literature (Jayaram,
1981; Talwar and Kacker, 1984; Talwar and
Jhingran, 1991; www fishbase.org); each specimen’s
total length was measured to the nearest 0.1 cm and
total weighed to an accuracy of 0.1 g. The relation-
ship between length and weight was calculated us-
ing the formula: Log W = Log a + b Log L where W
and L are weight (g) and length (cm) of fish, “a” and
“b” are intercept and slope of the regression line.
And 95% confidence interval (CI) was determined
for parameters “a” and “b” (Froese, 2006).

Results and Discussion
In total, 207 specimens of five riverine fishes, Mystus

tengara (Hamilton, 1822), Mystus bleckeri (Day, 1877),
Ailia coila (Hamilton, 1822), Aspidoparia jaya
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(Hamilton, 1822) and Cabdio morar (Hamilton, 1822)
were studied. Sample size, minimum and maximum
total lengths, length-weight parameters (“a” and
“b”), and coefficient of determination (r?) are pre-
sented in (Table 1). In the current study, the esti-
mated values of “b” were between the expected
ranges of 2.5-3.5, except for Ailia coila, whose “b”
value is 1.9 (Gayanilo and Pauly, 1997; Froese, 2006).

Table 1.

The present study describes the first reference on
the length-weight relationships of these five species
from the Koshi River, Bihar, India, and such infor-
mation is not available in Fish Base (Froese and
Pauly, 2020). The mentioned species have been de-
scribed as Least Concern (LC) per the IUCN, except
for Ailia coila, which is near threatened (NT). Be-
sides, little Ichthyobiological information is avail-
able about these species. Thus, the results of this
study might be very helpful in estimations of differ-
ent biological parameters that will be useful for fu-
ture studies related to stock assessment, population
dynamics, fisheries management and conservation
of these fishes.

Based on the coefficient of determination (r?) val-
ues, 92.37% of the variation in weight of Mystus
tengara, 94.97% in that of Mystus bleekeri, 96.26% in
that of Ailia coila, 79.47% in that of Aspidoparia jaya,
and 92.68% in weight of Cabdio morar were found to
be associated with the change in the length of the
studied fish (Table 1). The correlation coefficients (r)
recommend a significant (p < 0.01) positive relation-
ship between length and weight in the studied fish;
for Mystus tengara, Mystus bleekeri, Ailia coila,
Aspidoparia jaya, and Cabdio morar specimen, and “r”
values for these fishes were found 0.961, 0.974,
0.981, 0.891and 0.962, respectively.

The regression coefficient values (b) were 2.51,
3.38,1.93, 2.62, and 2.63 for Mystus tengara, Mystus
bleekeri, Ailia coila, Aspidoparia jaya, and Cabdio morar
specimens, respectively. The “b” value for Mystus
bleekeri was a little higher than three and lower than
three for other species. This indicates that the weight
of the Mystus bleekeri increased slightly more than
the cube of its length; for other species, the “b” value
was lower than three, indicating that this species
increased more in length than in weight as it grew
(Froese, 2006). However, the “b” value was 1.93 for
near threatened (NT) Ailia coila, the lowest among all
mentioned species. Variations were observed in the
“b” value as the value depends on various factors
such as habitat, season, fitness, degree of stomach
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Table 1. Descriptive statistics and estimated parameters of length-weight relationships for five riverine fish species collected from June 2019 to June 2020,
Kosi River, India

95% CL of b r?

95% CL of a

b

a

Total Length

n

Status

Species

Family

SL

(cm)

Min

No.

Max

0.0115-0.0600 2.1093 —2.9158 0.9237

0.0263 2.5125

6.5 8.8

30

Least Concern (LC)

Mystustengara

Bagridae

1.

(Hamilton, 1822)

0.0011-0.0080 2.9491 —3.8120 0.9497

0.0030 3.3805
0.0628

0.0191

114

8.6

30
46

Least Concern (LC)

Mystusbleekeri (Day, 1877)

Bagridae

2.

0.0409-0.0966 1.7739 —2.1053 0.9626

1.9396

15.4

9.5

Near Threatened (NT)
Least Concern (LC)

Ailiacoila (Hamilton, 1822)
Aspidopariajaya

Schilbeidae

3.

2.6276 0.0061 —0.0592 2.1048 — 3.1503 0.7947

6.4 10.2

61

(Hamilton, 1822)

Cabdiomorar

Cyprinidae

4.

0.0077 -0.0475 2.2242 —3.0512 0.9268

10.3  0.0191 2.638

7.8

30

Least Concern (LC)

Cyprinidae

5.

(Hamilton, 1822)

n, sample size; Min, minimum; max, maximum; a and b, parameters of length-weight relationship; CL, confidence limit; r? coefficient of determination.
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fullness, gonadal maturity, sex, preservation techniques,
and differences in the observed length ranges of the
specimen caught (Wootton, 1990). In fishes, the values of
“b” are in the range of 2 to 4 (Bagenal and Tesch, 1978;
Koutrakis and Tsikliras, 2003); and the most common
values vary between 2.5 to 3.5 (Gayanilo and Pauly,
1997; Froese, 2006). The growth of fishes is categorised
into three forms, i.e., isometric growth, negative allom-
etric growth and positive allometric growth. The value
of “b” denotes the type of growth in fish. If the value of
“b” = 3, then it denotes isometric growth (length and
weight increase in the same proportion), and “b” *” 3
denotes allometric growth (b < 3 indicates negatively
allometric, i.e., fish grows faster in length than in weight
and b 3 shows positively allometric growth, i.e., fish
grows faster in weight than in length) (Bagenal and
Tesch, 1978). The growth pattern indicates the condition
of the fish; a fish in good condition exhibit isometric
growth. While lean fishes show negative isometric
growth, and fat fishes exhibit positive allometric growth.
Food unavailability and awful environmental conditions
are the primary reasons for fish’s negative allometric
growth.

In the current study, the calculated parameters are
almost in a similar range documented by the other re-
searchers. Some differences in estimated parameters
were observed, which may be due to differences in habi-
tat, small sample size, size range, seasonal variation, the
extent of stomach fullness, sex, sexual maturity, sam-
pling procedure, and the health condition of fishes
(Bagenal and Tesch, 1978; Wootton, 1992; Froese, 2006).
Also, the “b” value is more sensitive than the “a” value,
and it might fluctuate seasonally, and even daily, and
among different habitats (Bagenal and Tesch, 1978).

The present study provides baseline information on
the LWR of mentioned five species from Koshi River,
Bihar, India, which will be very helpful for future exploi-
tations, management, and conservation of these species.
However, the LWR of particular specie is limited to the
observed length ranges on which the study has been
performed (Petrakis and Stergiou, 1995). Further studies
on reproductive biology, population dynamics, and ge-
netic diversity are essential for effectively utilising and
conservating these fishes.
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