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ABSTRACT

Length-weight relationship (LWR) of five species of the genus Labeo (Family: Cyprinidae) namely L. rohita (Hamilton,
1822), L. calbasu (Hamilton,1822), L. bata (Hamilton,1822), L. dyocheilus (McClelland, 1839) and L. porcellus (Heckel,
1844), based on 214 specimens collected from Cauvery River in Peninsular India, were established. Sampling was carried
out from December 2017 to December 2018 at around three months interval. The value of regression coefficient (b) ranged
from 2.6147 (L. bata) to 3.2855 (L. dyocheilus). A new maximum length of 41 cm for L. porcellus has been recorded.
For L. porcellus, LWR is established for the first time while for other species (except L. rohita); it is estimated for the first
time from a peninsular river in India. Relative condition factor estimated for the five fish species did not show large scale

variation (1.001 to 1.019).
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Length of a particular species is uniquely correlated
with its weight. Length-weight relationship (LWR)
studies help in biometric and morphological comparisons
of different fish species from the same taxonomic group
(Baeck et al., 2012), as well as in fish stock assessments
(Borah et al., 2017). This can also be utilised in studying
populations of a particular species at different locations.
Relative condition factor refers to variation of observed
weight from that of the expected weight and can be used
as an indicator of the well-being of fishes (Le Cren,
1951). It may be influenced by geographical, seasonal
and biological variations (Froese, 2006). Thus, sampling
location, sampling season and gear influence the values.

Cauvery is the third largest river in peninsular India,
flowing mainly through the states of Karnataka and Tamil
Nadu. It has its origin in Tala Cauvery (Bhrahmagiri Hills)
at 1355 msl in Kodagu District, Karnataka. It traverses
800 km, draining an area of 89600 km?to join Bay of
Bengal (BoB) at Kaveripattinam in Tamil Nadu (Singh
et al.,2003). The river course is divided into mountainous
(origin to Sivanasamudram), plateau (Sivanasamudram
to Hogenakkal) and plain zone (Hogenakkal to
confluence in BoB). Labeo spp. contributes considerably
to the commercial catches from the river, especially
in freshwater mountainous and plateau zones (Singh

et al., 2003). LWRs of five species of the genus Labeo
(family: Cyprinidae) namely L. rohita (Hamilton 1822),
L. calbasu (Hamilton 1822), L. bata (Hamilton 1822),
L. dyocheilus (McClelland 1839) and L. porcellus (Heckel
1944) recorded from Cauvery was established. There are
no previous records of LWR of above mentioned species,
except L. rohita, from the peninsular rivers in FishBase
(Froese and Pauly, 2018). Further, record of LWR of
L. porcellus, from any region is not available in FishBase,
the global database for fish species (www.fishbase.org).

Samples for the present study were collected at Valnoor
(12°20°28.50”N; 75°53°29.87"E), Kudige (12°30°35.16"N;
75°57°52.15”E), T. Narasipura (12°13°9.04”N; 76°54°37.58 E),
Sivanasamudra (12°15°0.98”N; 77°9°10.56”E) and Hogenakkal
(12°6’56.29”N;  77°46°36.86”E) along River Cauvery.
Sampling was carried out from December 2017 to
December 2018 at around three months interval. Fresh
specimens (Labeo spp.), caught using cast net and gillnet
of mesh size ranging from 20-220 mm, were identified
following Jayaram (1999). The total length and weight of
214 specimens, without any deformities, were measured
to the nearest millimetre and weighed to the nearest 0.1 g.
LWR was established using the standard cube law (Froese,
2006) given as:

W =alb
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where, W and L are weight (g) and length (cm) of
the fish, and a and b are the regression and allometric
constants, respectively.

Length and weight of the specimens were log
transformed; then following the logarithmic transformation
of the cube law (Log W = Log a + b Log L), the LWR of
each species of fish was determined in order to establish
a linear relationship. Using Froese (2006), outliers were
trimmed off.

Thereafter, using the formula K = W/W, (W being
the weight of the fish under consideration and W the
estimated weight derived from the established length-
weight relationship) (Le Cren, 1951), the relative condition
factor was estimated for each species.

The sample size, descriptive statistics and estimated
length-weight parameters for the five species are given in
Table 1. Growth of fish was considered to be isometric
when ‘b’ is equal to 3. The growth was positively allometric
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Tamil Nadu (Natarajan, 1971), Loni Reservoir in Madhya
Pradesh (Pathak, 1975) and Kali River in Uttar Pradesh
(Chatterji et al., 1980), respectively, showing an isometric
or a positive allometric growth pattern. The length-weight
relationship studies on L. bata reported ‘b’ value of 3.16
and 3.02 from river Kali in Uttar Pradesh (Chatterji
et al., 1977) and river Ganga (Khan, 2012), respectively.
The study on the species from Kulia Beel in West Bengal
(Sarkar et al., 2017) estimated ‘b’ value of 2.9 showing
a negative allometry in the growth pattern of the species
similar to the results of the present study. Das et al. (2015)
estimated ‘b ’value of 3.06 for males and 2.89 for females
from Deepor Beel in Assam. In case of L. rohita, Sarkar
et al. (2017) from Kulia Beel, West Bengal and Ujjania
et al. (2013) from Mahi Bajaj Sagar Reservoir, Rajasthan,
reported ‘b’ value of 2.89 and 2.97 respectively, revealing
similar negative allometric growth as in the present study
from Cauvery River.

Table 1. Descriptive statistics and estimated length-weight parameters for five Labeo spp. from Cauvery River in Peninsular India

Regression parameters

Total length (cm)  Total weight (g)

Species

Min.  Max. Min. Max. 95% Cl of a b 95% CI of b R?
L. calbasu 74 84 55 9.1 1503.5  0.0086 0.0057-0.0129  3.0693° 2.9489-3.1898  0.97
L. bata 31139 172 24 434 0.0254 0.0088-0.0734  2.6147° 22268-3.0026  0.87
L. rohita 66 16 50 503 1600 0.0164 0.0093-0.0286  2.9087° 2.7449-3.0724 095
L. dyocheilus 23 110 443 105 950 0.0039 0.0028-0.0054  3.2855" 3.1803-3.3907  0.99

L. porcellus 20 347  41% 4034 6553

0.0379

0.0017-0.8559  2.628"  1.7699-3.4861  0.70

n-Sample size; Cl - Confidence limits; a and b - Parameters; R? - Coefficient of determination
'Antilog (intercept); “significant at p<0.01; *New maximum length recorded

when />3 and negatively allometric when h<3 (Dutta
etal.,2012). The standard range of ‘b’ value for finfish was
suggested between 2.5 and 3.5 (Froese, 2006). In present
study, estimated values of a’and ‘b’ are well within the
expected range and significant at 1% level of significance
(p<0.01). The ‘b’ value of the Labeo spp. studied varied
from 2.6147 (L. bata) to 3.2855 (L. dyocheilus). The ‘b’
value of L. bata (2.6147) and L. porcellus (2.628), showed
anegative allometry in growth i.e., the fish tends to become
slender as it grows. The ‘b’ values of L. calbasu (3.0693)
and L. rohita (2.9087) revealed an isometric growth.
L. dyocheilus (3.2855) with ‘b’ value >3 exhibits positive
allometric growth i.e., the fish becomes deep bodied with
increase in length (Riedel ef al., 2007).

The ‘b’ value, for a fish species, may differ with
locality, sex and life stages. There may be seasonal
changes, changes due to availability of food and health of
ecosystem too (Le Cren, 1951). Earlier studies on length-
weight relationship of L. calbasu reported ‘b’ values of
3.11, 3.00 and 3.17 from Bhavanisagar Reservoir in

Goodness of fit of the regression model is indicated
by R? (0< R*<1), which determines the accuracy of the
model. The most accurate model in the present study is
that of L. dyocheilus (R* = 0.99), the sample covering
length range from 11 to 44.3 cm. In the present study,
LWR for L. porcellus is described for the first time along
with a new maximum length of 41 cm as per FishBase,
where the previous maximum length recorded is 35 cm
(Pethiyagoda, 1991). Length-weight relationship of the
five species is depicted in Fig. 1(a-e).

Study on the relationship of length and weight of
fish provides basic information required for fisheries
resource management. LWRs can be used to convert
length-frequency observations to biomass estimates while
modelling an aquatic ecosystem (Kulbicki ez al., 2005) and
in converting length data obtained from back calculations
on otoliths and scales. LWRs of other freshwater fishes
from Indian rivers were previously reported by Baitha
et al. (2018), Borah et al. (2018), Koushlesh et al. (2018),
Baitha et al. (2017) and Nath et al. (2017).
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Fig.1. Length-weight relationship of (a) L. calbasu, (b) L. bata, (c) L. rohita, (d) L. dyocheilus and (e) L. porcellus

The relative condition factor for L. calbasu, L. bata, Table 2. Relative condition factor of Labeo spp. from Cauvery

L. rohita, L. dyocheilus and L. porcellus were estimated River

as 1.019+ 0.023, 1.001 £0.011, 1.013 £ 0.021, 1.005 + Species Kn £ SE
0.023 and 1.003 +0.017, respectively (Table 2). Condition L. calbasu 1.019 + 0.023
factors are used in the comparison of wellbeing of fish L. bata 1.001 +£0.011
based on the assumption that heavier fish of a given length L. rohita 1.013 +£0.021
are in better condition (Froese, 2006). In the present study, L. dyocheilus 1.005 +0.023

estimated condition factor values above 1.00 indicates that L. porcellus 1003 +0.017

fish of a specific length weighs more than the expected

Kn - Relative condition factor; SE - Standard error of the sample
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weight and this indicates Cauvery River is a conducive
environment for all the five species.

Authentic information on LWRs and Kn is inevitable
for biologists in conserving ichthyofauna. LWRs may be
utilised in comparing the health of a species in time and
space and predict the health of the concerned ecosystem.
Results of this study may serve as baseline data for fish
population studies, stock delineation and assessment,
and in formulation of suitable practices for sustainable
management of fishery resources.
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