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ABSTRACT
The length-weight relationship and relative condition factor for Cirrhinus mrigala is described from samples collected
between March 2007 and September 2007 from the panchasayar water body and local fish markets, which were mainly
procured from different areas of North 24 – Parganas district. Samples of 350 fishes having size range of 191 mm to 340
mm were taken to estimate length-weight relationship. The regression equation was found as logW=-4.03+2.45 logL
(r=0.965) for male, logW=-4.09+2.56 logL (r=0.971) for female of mrigal were found closer to unity and highly significant
(P<0.01) indicating a strong relationship. It is found that total length-weight relationship does not follow the cube law and
‘b’ value was found as 2.45 and 2.56 for male and female respectably. It is observed that the ‘b’ value was significantly
differing (P<0.01) from the value of ‘3’ indicating allometric growth of fish. The mean relative condition factor (Kn) was
found to vary from 0.98 to 1.17 during the period of investigation. A significant difference (P<0.05) was observed in
relative condition factor of both the sexes during different months which was attributed to feeding and gonadal
development.
KEY WORDS: Length-weight relationship, Relative condition factor, Cirrhinus mrigala.

weight and calculated weight of the fish. The values of this
factor depend on physiological features of fish namely
maturity, spawning, environmental factors and food
availability in a water body (Ujjania et al., 2012). Le Cren
(1951) stated that the value of Relative condition factor
(Kn) being more than one indicate good health of the fish
and less than one opposite.

INTRODUCTION
Fish and fisheries play an important role in economies of
developing countries, contributing to animal protein
intake, employment generation, household incomes and
foreign exchange earnings. Surveys conducted by the
World Fish Center and FAO show that fish has become an
increasingly important source of protein over the last
decade in most of the developing countries. Countries with
low per capita gross domestic product tend to have a
higher share of fish protein in their animal protein in their
animal protein consumption (Kent, 1997). Cirrhinus
mrigala inhabits the freshwater rivers, reservoirs, ‘jheels’,
‘beels’ and tanks. It is an excellent species for pond
culture. Mrigal thrives well in all freshwater below an
altitude of 549 m. and temperature seems to be a
contributing factor limiting its distribution in river Ganga,
Yamuna and Sarda in Uttar Pradesh. A temperature of 570
F is recorded to be minimum tolerable temperature
(Jhingaran and Khan, 1979).
The knowledge of the length weight relationship of fish is
a vital importance in fisheries science as is not only help to
establish the mathematical relationship between the two
variables i.e. the length and weight. The relationship is
used for comparison of individuals within and between
different populations (Lagler et. al., 1962). Ricker (1975)
stated that in Length-Weight relationship, there was
sometimes marked difference between the same
population in different year or in different of life,
presumably associated with their nutritional condition. The
relative condition factor is the ratio between observed

MATERIALS AND METHODS
Sampling site and size
Current experiment, total of 350 specimens of Cirrhinus
mrigala was sampled for the 7 months period (January,
2007 to September, 2007). The samples were collected
from the panchasayar water body and local fish markets,
which were mainly procured from different areas of North
24-Parganas district. More than 50 specimens were
examined in the laboratory during each month. Samples
were collected twice in a month and examined usually at
fortnightly intervals. Total length and standard length were
measured in market itself by using the millimeter scale.
Total weight was measured with a monopan balance for
individual fish in grams.
Length Weight Relationship
This study was based on a total of 350 individuals of C.
mrigala. The non linear equation in the form of
=
[Le Cren, 1951], which explains the length and weight
relationship of fishes, was used in the present study. The
equation in linear form is written as, = + , where
=
where
=
and
=
. The
isometric or allometric growth was tested by‘t’ test.
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parameters were tested employing standard statistical tools
like Student’s‘t’, Analysis of variance technique ANOVA
(Snedecor and Cochran, 1967) etc.

Relative Condition Factor (Kn)
The data used for length weight relationship were also
utilized for calculating relative condition factor of the
fishes. The relative condition factor is given by the
formula,
=

RESULT & DISCUSSION
Length weight relationship
During the period of study 350 individuals of C. mrigala
were examined in the laboratory. Total length and weight
varied from 191 mm to 340 mm and 56.2 gm to 240 gm
respectively in the case of male. However the
corresponding values in the case of female fish ranged
from 192 mm to 270 mm and 68 gm to 185 gm. The
computed length weight relationship of C. mrigala (Table
1.) was as follows:

Where, Wo = observed weight and

= calculated weight. Monthly mean values of Kn were
calculated and the average value was also found out.
Statistical Analysis
Correlation co-efficient between variable studied were
calculated and regression equatin were found out
following standard methods (Sukhamte and Amble, 1989).
Allometric growth was tested by employing Fisher’s‘t’
test. Significance among mean of different biological

No.
1
2

TABLE 1. Length-weight relationship of Cirrhinus mrigala.
Sex- wise
No. of sample a
b
Logarithmic Equation
Male
170
0.0000933 2.45 logW = −4.03 + 2.45 logL
(r= 0.965)
Female
130
0.0000811 2.56 logW = −4.09 + 2.56 logL
(r= 0.971)

In the present study the exponent ‘b’ value was 2.45 in
male and 2.56 in female samples. It was found to be
significantly different (P<0.01) from the value of 3
exhibiting allometric growth. The b value of less than 3
indicates that the fish became slender with increase in
length while a value greater than 3 indicates weight
increases more compared to length (Senguttuvan and
Sivakumar, 2012). The b value changes during the life
stage because most fish changes their shape as they grow
in length. The correlation coefficient (r) between length a
between length and weight of both sexes (male, r= 0.965)
and female, r=0.971) of Cirrhinus mrigala were found
closer to unity and highly significant (P<0.01) indicating a
strong relationship. Similar results have been worked out
by Rao (1974) on Cirrhinus mrigala, Choudhury et al.,
(1982) on Labeo rohita. Kurup (1993) on Labeo calbasu,
Kar and Barbhuiya (2000) on Gudusia chapara and Botia
dario in Assam Sarkar et al., (1998) reported ‘b’ value of
Cirrhinus mrigala 3.048618 for hatcheries and 3.113345
for bundh. Desai et al. (1990) observed that C. mrigala

from Rihand reservoir (Uttar Pradesh) did not follow the
‘cube law’ exactly because the exponential value (b) was
found to be little lower (2.9143) than 3. Choudhury et al.
(1982) found that the ‘b’ value was found to be 2.3477 in
L. rohita. But the little lower value in ‘b’ as in the present
case can be attributed to the environmental factors (Swain,
1993), immature individuals frequency in the population
and food availability (Andrain and Barbieri, 1992).
Jhingaran (1968) while studying the biology of Gudusia
chapara observed the lower value of ‘b’ (2.9746) in male
while the same for females (3.0742) was closer to 3.
Earlier Raitt (1933) too observed greater values of ‘b’ in
female fishes and attributed this to the isometric growth of
the ovaries. The present work on length-weight
relationship of the carp, Cirrhinus mrigala indicated
allometric growth of fish and it is in concurrence with
earlier works in the locality.
Relative condition factor
The mean relative condition factor (Kn) calculated during
different months is shown in Table 2.

TABLE 2. Variations (Mean ± SD) in the monthly mean relative condition factor (Kn)
Months
Male
Female
March
0.98±0.11
1.00±0.22
April
1.06±0.14
1.01±0.26
May
1.11±0.58
1.06±0.07
June
1.17±0.13
1.08±0.05
July
1.04±0.45
1.05±0.14
August
1.01±0.18
1.05±0.10
September
1.00±0.11
1.03±0.30
The mean value of relative condition factor (Kn) calculated
during different months is shown in (Table 2). In the case
of male Cirrhinus mrigala varied from 0.98±0.11 to
1.17±0.13 and while in female it varied from 1.00±0.22 to
1.08±0.05 which according to LeCren (1951), indicates
good health of the fish as ‘Kn’ value more than one
indicate a good condition of the fish and less than one
being opposite to it. A significant difference (p≤0.05) was

observed in relative condition factors of both the sexes
during different months which were attributed to variation
feeding and gonadal development.
It was found that the Kn of fish was minimum during
March (0.98) and maximum during the month of June
(1.17). The Kn of male exhibited an increasing trend of
variation from March to May and again decreased from
July onwards. In female, the Kn ranged between 1.00to
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1.08. It was found that the lowest value occurred during
the month March (1.00) and highest during the month of
June (1.08). It was noticed from April to May that the Kn
value were in an increasing trend and from May to
September it gradually decreases. The present results
revealed that ‘Kn’ value of male and female were high
during June (1.17) due to developing gonads. The ‘Kn’
values started increasing from April (1.06) onwards for
male with peak in June for both male and female. Low
relative condition factor in March is attributable to loss of
weight for building up of gonadal matter for early
spawners and party due to errors in random sampling. A
fall in Kn was also observed during July to September
which may be attributed due to spawning. Rao (1974) also
observed similar trend in mrigal from Godavari River. The
condition factor of fish can be influenced by a number of
factors such as the onset of maturity (Hoda, 1987),
spawning (Al-Daham and Whab, 1991), environmental
condition, breeding season, feeding (Wijayaratne and
Costa, 1988; Dhanze and dhanze, 1997), sex and maturity
(Gowda et al., 1987; Doddamani et al., 2001) and
pollution (Bakhoum, 1999). Doddamani et al., (2001)
studied the monthly mean value of Kn of Stolephorus
bataviensis for male and female separately which were
influenced by7 the gonadal development, feeding activity
and other factors. Sarkar et al., (1998) studied the relative
condition factor during the early period of development of
Cirrhinus mrigala spawned in bundh and a hatchery and
found out that high ‘Kn’ values in larger fishes may be
attributed to high feeding intensity

Desai, V.R. & Shrivastava, N.P. (1990) Studies on age,
growth and gear selectivity of Cirrhinus mrigala
(Hamilton) from Rihand reservoir, Uttar Prdesh. Indian J.
Fish 37(4), 305-311.
Doddamani, M., Ramesha, T.J. and Shanbhogue, S.L.
(2001) Length-weight relationship and relative condition
factors of Stolephorus bataviensis from Mangalore area.
Indian J. Fish. 48(3), 329-332.
Gowda, G., Shanbhogue, S.L. and Udupa, K.S. (1987)
Length-weight relationship and relative condition factors
of grey mullet, Valmugil seheli (Forskal) from Mangalore
water. Indian J. fish 34, 340-342.
Hoda, S.M.S. (1987) Relative growth of body parts and
length-weight relationship in Boleopthalmus dussumieri
and B. dentatus of Karachi coast. Indian J. Fish. 34(1),
120 - 127.
Jhingaran, A.G. (1968) Length-weight relationship of
Gudusia chapara (Ham.) from Ganaga River System.
Proc. Nat. Acad. Sci. India 38 (3-4), 249-263.
Jhingran, V.G. & Khan, H.A. (1979) Synopsis of
biological data on the mrigal Cirrhinus mrigala
(Hamilton, 1822). FAO Fish. Synop. No. 120. 78 p.
Kar, D. & Barbhuiya, M.H. (2000) Length-weight
relationship and condition factor in Gudusia chapara
(Ham.- Buch) and Botia dario (Ham.- Buch) from Chatla
Haor (flood plain wetland) Cachar District of Assam.
Environment and Ecology 18(1), 227-229.

REFERENCES
Al-Daham, N. K. & Wahab, N. K. (1991) Age, growth and
reproduction of the greenback mullet, Liza subviridis
(Valenciennes), 10 an estuary in Southern Iraq. LFish
Biol. 38, 81-88.

Kent, G. (1997) Fisheries food security and the poor. Food
policy 22(5), 393-404.
Kurup, B.M. (1993) Food and feeding habits of Labeo
dussumieri (Val.) of the river Pampa. Indian J. Fish. 40(4),
234-241.

Andrian, I. F. and Barbieri, G. (1992) Relação peso total /
comprimento total e fator de condição do cangati,
Parauchenipterus galeatus Linnaeus, 1766 (Siluriformes,
Auchenipteridae) da região do reservatório de Itaipu, PR.
Unimar, Maringá, v. 14, n. suppl. p.177-191.

Lagler K.F., Bardach J.E., Miller R.R. (1962) Ichthyology
-John Willey & Sons, Inc. New York, 546 p.
LeCren, E.D. (1951) The length-weight relationship and
seasonal cycle in gonad weight and condition of the
pearch, Perea fluviatilis. J. Amin. Ecol. 20, 210 - 219.

Bakhoum, S.A. (1990) Comparative study on lengthweight relationship and condition factors of the genus
Oreocromis in polluted and non- polluted parts of lake
Mariut, Egypt. Bull Nat. Inst. Oceanorgr. Fish (Egypt).

LeCren, E.D. (1951) The Length-weight relationship and
seasonal cycle in gonad weight and condition in the perch
(Perca fluviatilis). J. Anim. Ecol 20, 201.

Choudhury, M., Kolekar, V. and Chandra, R. (1982)
Length-weight relationship and relative condition factors
of river Brahmaputra. J. Inland fish. Soc. India, 14(2), 4248.

Raitt, D.S. (1933) The fecundity of haddock. Rep. Fish.
Bd. Scot. Sci. Invest. 1, 1-42

Desai, V.R. & Shrivastava, N.P. (1990) Studies on age,
growth and gear selectivity of Cirrhinus mrigala
(Hamilton) from Rihand reservoir, Uttar Prdesh. Indian J.
Fish 37(4), 305-311.

Rao, L.H. (1974) Biology of Cirrhinus mrigala (Ham.).
Indian J. Fish. 22(2), 303-322.
Ricker, W.E. (1975) Computation and interpretation of
biological statistics of fish populations. Bull. Fish. Res. Bd
Can.191, 1–382.

Dhanze, R. and Dhanze, J.R. (1997) Biology of scale carp
and grass carp. Length-weight relationship and growth
performance under the agro-climatic zone I of Himachal
Pradesh. Indian J. Fish 44(3), 255-263.

Sarkar, S.K., Ganguly, S., Basu, T.K. and Medda, C.
(1998) Length-weight relationship and relative condition
203

Length-weight relationship and relative condition factor of mrigal Cirrhinus mrigala

factors during the early period of development of
Cirrhinus mrigala (Hamilton), spawned in bundh and a
hatchery, reared in experimental hoopnets. J. Aqua. Trop.
13(2), 95-106.

Swain, M. (1993) The output hypothesis: Just speaking
and writing aren’t enough. The Canadian Modern
Language Review 50, 158-164.
Ujjania, N.C., Kolhi, M.P.S. & Sharma, L.L. (2012)
Length-weight relationship and condition factors of Indian
major carps (C. catla, L. rohita and C. mrigala) in Mahi
Bajaj Sagar, India. Kolekar, V. and Choudhury, M. (1989).
Some observation on the biology of Mystus seenghala
(Skyes) from the River Brahmaputra in Assam. J. inland
Fish Soc. India 21(1), 47-53.

Senguttuvan, M., and Shivakumar, A.A. (2012) Length
weight relationship and condition factor of Channa
punctatus (Bloch, 1793) and Channa striata (Bloch, 1793)
in Ukkadam Lake, Coimbatore, Tamil Nadu, India.
Fishery Technology 49(2), 219-221
Snedecor, C.W. and Cochran, W.G. (1967) Statiscal
methods. Oxford and IBH Publishing Company. New
Delhi. 435p.

Wijeyarante, M.J.S. and Costa, H.H. (1988) The food,
fecundity and gonadal maturity of Valamugil cnnensis in
the Negombo Lagoon, Srilanka. Indian J. fish 35(2), 7177.

Sukhamte, P.V. & Amble, V.G. (1989) Statistical methods
for Agriculture Workers, ICAR Publication. Pp -359.

204

