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ABSTRACT

The relation between length-weight and relative condition factor was estimated for asian
catfish, Clarias batrachus (Linnaeus, 1758) which is locally called mogri fish. Total 150
samples were collected from Gaurmati fish farm, Kawardha, Chhattisgarh by drag net
during April 2012 to March 2013. The collected samples were having total length 10.0 -
28.0 cm and weight 11 — 119 gram. The average allometric coefficient ‘b’ of the LWR was
found close to the isometric value (b = 3.19). The result also indicated that there is direct
relationship with length of organism and relative condition factor (Kn). Maximum Kn
value found in the month of September (1.05) followed by October (1.04), August (1.04)
and July (1.03). The mean values of relative condition factor (Kn) computed for all the
specimens of Clarias batrachus was 1.005 + 0.003. The increase in value of Kn indicate
good water quality and healthy organism. The length-weight relationship of Clarias
batrachus shown by equation: Log W=-2.34 + 3.19 Log L.

Keywords

Relative condition
factor, Length-weight
relationship, Clarias
batrachus, Gaurmati.

Article Info

Accepted:

10 October 2017
Available Online:
10 December 2017

Introduction

The relationship between length and weight
of fish having significant importance. If
properly applied, this factor is of practical
value since it makes possible the conversion
of length into weight and vice-versa. Length -
weight relationship (LWR) is reported for 150
fishes, Clarias batrachus, belonging to family
Clariidae. Clarias batrachus, now called
Clarias magur, is an air-breathing endangered
catfish (Vishwanath, 2010). This fish have
great demand and attracts the attention of
farmers for its high market wvalue in
Bangladesh (Hossain et al.,, 2006). The
relationship between length and weight in fish

is affected by number of factors including
seasons, habit, gonad, maturity, sex, diet,
stomach  fullness, health, preservation
techniques and locality (Tesch, 1971). This
relationship has several applications, mostly
in fish stock assessment (Richter, et al.,
2000). For estimation of weight-at-age
(Petrakis and Stergiou, 1995) and the
conservation of growth-in length is equivalent
to the growth-in-weight (Pauly, 1993). The
establishment of length-weight relationship
(LWR) is often needed for the calculation of
production and biomass of a fish population
(Anderson, et al., 1983), based on visual
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census (Santos, 1997). Finally, LWR allow
life history and morphological comparisons
between different fish species or between fish
populations from different habitats and/or
regions (Goncalves et al., 1997). The LWR is
an important tool in fish biology, physiology,
ecology and fisheries assessment (Oscoz et
al., 2005). Among several applications of
LWR in fish biology, knowledge of these
relationships is useful for the production of
weight from length values as an indication of
fish condition or for fish stock assessment
(Petrakis and Stergiou, 1995), (Froese and
Pauly, 2006). A length-weight relationship
(LWR) has both basic and applied
applications in fishery management practices
(Pitcher and Hart, 1982), (Kar and Barbhuiya,
2010). It explores the basis for estimation of
length from weight observations or reverse
calculations.

It also helps to calculate biomass production
of a fish population and information on
natural stocks and/or organism condition.
Length-length relationships (LLRs) are also
useful in fisheries management for overall
growth studies (Jhingran, 1952), (Fafioye and
Oluajo, 2005). The condition of a fish exhibits
the recent biological and  physical
circumstances, and varies due to changed
feeding conditions, pathogen infestations,
body physiology and other ecological factors
(Le Cren, 1951; Miranda, et al., 2006). Thus,
the main aim of the present study is to find
out length — weight relationship and relative
condition factors for Asian catfish, Clarias
batrachus.

Materials and Methods

The samples of Asian catfish, Clarias
batrachus were collected from Gaurmati fish
farm, Kawardha, Chhattisgarh with the help
of drag net. Fisheries management and
research often require the use of biometric
relationships in order to transform data

collected in the field into appropriate index
(Anderson, et al., 1983), (Chowdhury, 1981).
The specimens were preserved in 4% buffered
alcohol-formalin, packed in bottles and
transported to the laboratory. All specimens
(150 no.) were measured for total length (TL)
by using centimeter measuring scale to the
nearest 1.0 cm level and total weight with the
help of digital balance to the nearest 1.0 g and
get categorized into 4 category viz. 10 - 15 cm
(L1),16-20cm (L2), 21 — 25 cm (L3) and 26
- 30 cm (L4). All length - weight relationships
were calculated using the least square fitted
method to log transformed data using the
function W = a x L"

Where,

W = Total weight of the fish in grams

L = Total length in cm

a = coefficient related to body form

b = an exponent indicating isometric growth.

The parameters “a” and “b” was estimated by
linear regression on transformed equation:

LogW =loga+blogL (LeCren, 1951)

The Ponderal index (Kn) or relative condition
factor value was calculated for different
length groups of 10 cm interval. The formula
Kn =W/aL" (LeCren, 1951) were used for
calculation of relative condition factor.

Results and Discussion
Length- weight relationship

The length—weight relationship for Clarius
batrachus get determined by equation
suggested by (LeCren, 1951) Log W = Log a
+ b Log L. When empirical values of lengths
were plotted against their respective weight
on an arithmetic scale, smooth curves were
obtained (Fig. 1). The relationship between
observed and calculated weight also get
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presented (Fig. 2). The data of length-weight
of Clarius batrachus is presented in (Table 1).
The regression coefficients, when calculated
using least square method for Clarius
batrachus whose size ranged between 10 and
28 cm gave the following equation:

Log W=-2.34 + 3.19 Log L.

As observed from the above equation values
for all specimens were practically identical
and followed the cube law (b= 3). The
agreement between the empirical weight and
computed weight from regression can be
termed as ideal growth (positive allometry).
The minimum calculated weight were found
for length group 10 — 15 cm i.e. 12.43 gram
having observed weight 15.98 gram and
maximum calculated weight were found for
length group 26 - 30 cm i.e. 161.32 gram
having observed weight 175.00 gram.

Relative condition factor

The relative condition factor (Kn) for all fish
samples was determined from the average
lengths and weights of 05 cm interval of total
length groups (Table 2). The relative
condition factor (Kn) was determined for all
samples in case of sexes combined only Kn
values were ranging from 1.03 — 1.08 with
mean was 1. 005 + 0.003. The Kn value
increases with length and this value of Kn
showed ideal or good growth of all samples in
all size groups of fish. In case of month wise,
the minimum relative condition factor found
was 1.00 in the month of January, February,
March and April. The maximum relative
condition factor found is 1.05 in the month of
September followed by 1.04 in the month of
August and October, 1.03 in July, 1.02 in may
and November and 1.0 in rest of the months
(Table 3 and Fig. 3).

Table.1 Data on length and weight of Clarius batrachus from Gaurmati fish farm, kawardha,

Chhattisgarh
Length groups Mean length(cm) | Mean Weight (g)
L1 13.02 +0.23 15.98 + 0.55
L2 17.88 +0.21 50.09 + 3.00
L3 23.44 +0.16 115.26 + 3.76
L4 26.66 + 0.66 175.00 £5.13

Table.2 Relative condition factor (Kn) values of Clarius batrachus from Gaurmati fish farm,

kawardha, Chhattisgarh

Length group | Observed weight | Calculated weight Relative condition factor
(cm) (W) (aL) Kn (W/aL")
L1 15.98 12.43 1.03
L2 50.09 47.57 1.05
L3 115.26 108.02 1.06
L4 175.00 161.32 1.08
Mean Kn = 1. 005 + 0.003
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Table.3 Month wise Relative condition factor (Kn) values for combined sexes of Clarius
batrachus from Gaurmati fish farm, kawardha, Chhattisgarh

Month Observed weight Calculated weight Relative condition factor,
(W) (aL) Kn (W/aL")
January 13.82 13.70 1.00
February 13.97 13.94 1.00
March 18.38 18.28 1.00
April 19.75 19.57 1.00
May 33.20 32.48 1.02
June 19.95 19.59 1.01
July 69.08 66.68 1.03
August 120.73 115.65 1.04
September 170.71 161.61 1.05
October 164.33 157.40 1.04
November 164.09 160.55 1.02
December 66.30 65.46 1.01
Mean Kn = 1.019 + 0.005

Fig.1 Length - weight relationship of Clarius batrachus from Gaurmati fish farm,
kawardha, Chhattisgarh
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Fig.2 Observed and calculated weight in different mean length groups of Clarius batrachus from
Gaurmati fish farm, kawardha, Chhattisgarh
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Fig.3 Month wise relative condition factor of Clarius batrachus from Gaurmati fish farm,
kawardha, Chhattisgarh
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The differences in weight as observed in this
study could be due to individual condition
factor which is the wellbeing and degree of
fatness of an animal (Pauly, 1983). It could be
linked with season as the highest weight of
fish was recorded in September which is the
post monsoon season. The “"b™ values of this
study revealed that the C. batrachus of
Gaurmati  fish farm exhibited positive
allometric growth. According to
(Khairenizam and Norma-Rashid, 2002),
when the “b" value is less than 3, the fish has
a negative allometric growth but when it is
greater than 3, it has a positive allometric
growth and when it is equal to 3, the fish has
isometric growth. The values of “b” obtained
in this study are supported by studies by
(Chaudhary and Srivastava, 2013) that
reported “b” value of 3.48 for combined sexes
of cultured C. batrachus. Clarias batrachus in
the present study had regression equation for
the combined sexes which was similar to that
of (Srisuwantach et al.,1980) of Log W=-
2.1692 + 3.0857 Log L for cultured C.
batrachus. Pepple and Ofor (2011) obtained a
positive allometric growth with regression
equation for the combined sexes as Log W= -
2.1612+ 3.0445 Log L for Heterobranchus

longifilis reared in earthen ponds in Lagos
State. According to (Bagenal and Tesch,
1978), (Koutrakis and Tsikliras, 2003),
allometric coefficients “b” may range from 2-
4. From length— weight parameters (a, b),
fishes are affected by a series of factors such
as season, habitat, gonad maturity, sex, diet,
stomach  fullness, health, preservation
techniques and annual differences in
environmental conditions (Bagenal and
Tesch, 1978; Froese, 2006). Such differences
in “b” values can be described to one or a
combination of factors including differences
in the number of specimens examined, area
and season effects and distinctions in the
observed length ranges of the specimens
caught, to which duration of sample collection
can be added as well (Moutopoulos and
Stregiou, 2002). The relative condition factors
were similar to the values (1.04) documented
by (Chaudhary and Srivastava, 2013) for C.
batrachus under poor availability in natural
conditions from Unnao, Uttar Pradesh.
According to (Deekae et al., 2010) several
factors affect the relative condition factor of
fishes. They range from feeding, spawning,
food nutrient composition and fat
accumulation. The variations of relative
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condition factor (Kn) in fish according to
(King, 1995) may be due to food abundance,
adaptation to the environment and gonadal
development. The overall mean relative
condition factor obtained in this study is
slightly higher than the result obtained by
(Asha, et al.,, 1993) for C. batrachus in
freshwater Fish Farm, Balabhadrapuram,
Andhra Pradesh.
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