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ABSTRACT

The Length-Weight Relationships (LWRs) of fish were studied covering six families and nine
species (Bagarius bagarius, Sperata aor, Channa striatus, Clarias batrachus, Sperata seenghala,
Wallago attu, Hypophthalmichthys molitrix, Labeo rohita and Catla catla) collected from the river
Cranga during the period from January 2010 to June 2011, A total of 1827 specimens were used
to estimate the length-weight relationship parameters. Estimates of b ranged from minimum of
2.686 for C. batrachus to a maximum of 3.249 for 5. aor; two species (B. bagarius and W. attu)
showed isometric growth (b = 3), three species (5. aor, L. rohita and C. catla) showed positive
allometric growth (b>3), while four species (C. batrachus, C. striatus, S. seenghala and H. molitrix)
showed negative allometric growth (b<3). The r? value ranged from 0.91 to 0.99. One maximum
length (H. molitrix) was new to science against FishBase.
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INTRODUCTION

The mathematical relationship between length and weight of fishes 1s a practical index suitable
for understanding their survival, growth, maturity, reproduction and general well being (Lie Cren,
1951). Length-weight relationships are also widely used for conversion of the growth-in-length
equation to growth-in-weight for use in stock assessment models and estimation of biomass from
length cbservations (Weatherley and (all, 1987; Wootton, 1990; Moutopoules and Stergiou, 2002).
Establishment of a relationship between weight and length i1s essential for the calculation of
production and biomass of a fish population (Anderson and Gutreuter, 1983; Dulcic and Kraljevie,
1996; Moutopoulos and Stergiou, 2002) and also allowing for morphological comparisons among
species or among populations of the same species from different habitats and/or regions
{(Moutopoulos and Stergiou, 2002). Our study estimates length-weight relationships of nine fish
species belonging to six families (Clariidae, Channidae, Cyprinidae, Siluridae, Siscridae and
Bagridae) having high economic and conservation values. Of the nine species studied, one is listed
in the category of Lower Risk-Least Concern (LRle) (Channa striatus), three as vulnerable (VIN)
(Catla catla, Clarias batrachus and Bagarius bagarius), two as Lower Risk-Near Threatened
(LEnt) (Labeo rohita and Wallage aitu) in India (Molur and Walker, 1998). Studies on
length-weight relationships of threatened and commercially important fishes are highly significant.
for management and conservation of populations in natural waterbodies.

Of the nine species examined in the present study, to the best of our knowledge no previous
reports were available from the selected river except for L. rohita and C. catla; and no information
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of length-weight relationship was available for B. bagarius however, the LWR information of some
species was available from some other waterbodies (Froese and Pauly, 2010). In view of the above,
our study constitutes the first information on LWRs of the seven fish species from the river Ganga.

MATERIALS AND METHODS

Fish samples were randomly collected monthly from the rver Ganga using nets of various mesh
sizes from January 2010 to June 2011. The river Ganga rises in the Gangotri glacier (30°54'N;
78°64'E) in the Himalayas at an altitude of 7010 m above mean sea level in the Uttarkashi district
of Uttarakhand, India. It travels along the five Indian states of Uttarakhand, Uttar Pradesh,
Jharkhand, Bihar and West Bengal. Fishes were sampled using gill nets, cast nets and drag nets.
All species were identified according to Talwar and Jhingran (1991), Jayaram (1999) and rechecked
against FishBase (2010). Total Length (TL) of each fish was measured from the tip of snout to
the longest fin ray of the caudal fin. All fish samples were measured to the nearest 0.1 em. Body
weight was recorded as Total Weight (TW) including gut and gonads to the nearest 0.1 g. Sex was
macroscopically determined by gonad examination.

For each fish species, the length-weight relationships were measured and described using the
equation W = aTL?, where W is the body weight (g), TL is the total length (em) (Ricker, 1973), the
statistical significance level of r? was estimated and the parameters a and b were estimated by least
square regressions performed by the log-transformed equation, log BW = log a+b log TL
{Beverton and Holt, 1957). The coefficient of determination (r?) was used as an indicator of the
quality of the linear regression (Scherrer, 1984). The value of b provides information on the fish
growth type. All statistical analyses were done using SPSS (version 16.0).

RESULTS AND DISCUSSION

A total of 1827 specimens of nine species belonging to six families (Channidae, Clariidae,
Bagridae, Siluridae, Sisoridae and Cyprinidae) were measured. Samples collected for the present,
study had fishes of varied size and form. Table 1 presents the sample size, minimum and maximum
length range, coefficient of determination (r?), slope regression (b), antilog of a (intercept of
regression) and standard error of slope b. Linear regressions on log transformed data were highly
significant (p<0.001) for all analyzed species, showing r*>0.9.

The calculated allometric coefficient b ranged from a minimum of 2.586 for C, batrachus, to a
maximum of 3.249 for 5. aor. The exponent b often has a value close to 2 but varies between 2 and
4 (Tesch, 1971). Values of b equal to 3 indicate that the fish grows 1sometrically; values cther than
3 indicate allometric growth (Tesch, 1971). The results revealed that B. bagarius and W. attu
showed isometric pattern of growth, C. striatus, C. batrachus, S. seenghala and H. molitrix
exhibited negative allometric growth (b<38) while S. qor, L. rohita and C. catle showed positive
allometric growth (b>3). According to Hile (1936) the value of b usually remains constant at 3.0 for
an ideal fish. According to Froese (2008), values of b =3 indicate that the small specimens have the
same form and probably same condition as large specimens. However, Beverton and Helt (1957)
suggested that the departure of the b value from 2 is rare in adult fishes. In the present research
work most of the fishes showed deviations from the 1deal value. The length-weight relationships
in fishes can be affected by several factors including habitat, gonad maturity, sex, health and
stomach fullness (Tesch, 1971; Wootton, 1998), however, all these factors were not evaluated in the
present study.

A comparison of published reports on length-weight relationship parameters from other
geographical areas available on FishBase (Froese and Pauly, 2010) has been presented in

Table 2. The value of b (Table 2) for L. rohita (Jhingran, 1952), 5. aor (Ramakrishniah, 1988) and
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Table 1: Linear regression equation parameters for Length-weight Relationships (LWR) of nine freshwater fish species collected from

river Ganga

Total length range (cm)
Species N Min Max Family a b r? SE.(b)
Labeo rohita 218 &5 160 Cyprinidae 0.005 3.203 0.98 0.03
Catla catla 242 35 145 Cyprinidae 0.005 3.226 0.99 0.02
Bagarius bagarius 116 60 165 Sisoridae 0.005 3.027 0.95 0.23
Channg striatus 140 55 7.5 Channidae 0.002 2.929 0.97 0.24
Clarias batrachus 342 285 40 Clariidae 0.017 2.686 0.95 0.16
Sperata aor 184 72 95 Bagridae 0.002 3.249 0.98 0.11
Sperata seenghala 205 40 115 Bagridae 0.005 2.866 0.95 0.18
Wallago atiu 165 59 80 Siluridae 0.004 3.097 091 0.39
Hypophthalmichthys molitrix 215 45 107.5 Cyprinidae 0.008 2.969 0.99 0.10

N, total number of samples; a, intercept; b, slope; SE (b) standard error of slope b; r?, coefficient of determination

Table 2: Comparison of seven freshwater fish species Length-weight relationship parameters reported in FishBase (Froese and Pauly,

2010) from varions geographical locations

Species Authors Location Country Sex N Lipin-Lip oy a b
Channa striatus Satrawaha and Chi river Thailand Unsexed 451 15.5-51.0 0.0111 2.944
Pilasamorn (2009)
Garcia (2010) Pampanga river, Philippines Unsexed - 12.6-41.1 0.0180 2.960
(Candaba
Sperata cor Ramakrishniah Nagarjunsagar India Unsexed 300 20-68 0.0046 3.006
(1988) Teservoir
Wallago atiu IGFA (2009) Sangklaburi Thailand - 2 102-145 0.0046  3.000
Hypophthalmichthys Rame Rao and Govindsagar India Unsexed - 0.0287  3.227
molitrix Natarajan (1979) reservoir
Clarias batrachus De (1985) Bankura, west India - - - 0.0240 2500
Bengal (Aquaria)
Garcia (20100 Pampanga river Philippines  Unsexed - 15.8-28.9 0.0280 2.700
Labeo rohita Khan and jhingran  Gangariver India Unsexed - 5-62.0 0.0155  3.014
(1975) system
Ahmad and Saha Kapati lake Bangladesh Unsexed - 27.5-84.5 0.0073 3.149
(19986)
Catla catla Johal and Tandon Harike river India Unsexed - 0.0066  3.23
(1992)
Govindsagar India Unsexed - - 0.0153 3.058

Teservoir

N: Number of samples; a: Intercept; b: Slope

H. molitrix (Rame Rao and Natarajan, 1979) is different from those reported in the present study.

The observed differences in the values can be attributed to the combination of one or more

of the following factors: (1) differences in envireonmental or habitat factors; (1) differences in the

utilized types and length ranges; and (iii) differences in the number of specimen examined. One

maximum length (107.5 em) for H. molitrix was new to science against FishBase which also did not,

show any record of length-weight relationship for 5. seenghala and B. bagarius (Froese and Pauly,

2010).
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The b values of mine fish species were within the normal range of 2.5-3.5 (Froese, 2006). Thus
we considered our results to be adequate estimation of the length-weight relationships. As the fish
samples were collected during different seasons throughout the sampling peried, these data could
be used as mean annual values for each species and are not representative of particular season and
are close to the median values of a and b (Froese, 2006). The results presented contribute as the
new information on the length-weight relationships of seven fish species from the river Ganga
whereas LWRs of two species contribute to the existing knowledge on the subject from the river.
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