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ABSTRAcr: The length-weight relationship and condition 
factor of Channa gachua (HAM.) have been studied, based on the 
examination of about 510 specimens ranging in size from 16.0 to 
120.0 mm collected from a pond and a stream situated at the North
Eastern highlands of Shillong (India) during the period Septem
ber 1978 through August J979. The length-weight parabolic equa
tions are calculated to be: W = 0.000005483 L3.1821 of the lentic 
population and W = O.()()(X)(H945 L3.3942 of the IOlic population 
and have been found to follow closely the so-called cubic law for 
isometric growth. An inter-and intraspecific comparisions in the 
length-weight regressions have also been made with C. punctata and 
C. stewartii and the results reveal that there exist and inter-and 
intraspecific difference. The Condition factor (K) at different 
lengths of the species and during different months of the year was 
analysed. The significance in the fluctuations in the 'K' factor has 
been discussed. 

I. INTRODUCTION 

Fishes of the family Channidae (= Ophicephalidae) commonly known 
as 'Snake head' or 'Murrels', account for an important part of fresh water 
fishes in the tropical regions, and attract attention of fishery biologists and 
aquaculturists because they can thrive well in swampy and derelict waters 
and are able to live out of water for quite some time due to their air-breathing 
nature with the help of accessory respiratory organs. Though the Channids 
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form an important food-fish due to its high nutritive values, practically no 
worthmentioning work has so far been done on their biology, particularly 
on Channa gachua. The group is represented by a number of species viz., 
e. gachua (Ham.), e. stewartii (Playfair) and e. punctata (Bloch), among 
which the e. gachua is the most common species in the North-Eastern highlands 
of India. 

Due to the paucity of information on the biology of these fishes, parti
cularly of e. gachua, it has been felt desirable to elucidate the length-weight 
relationship and condition factor as according to LE CREN (1951) knowledge 
on the length-weight relationship of a fish is essential since various important 
biological aspects viz., general well-being, appearance on first maturity, onset 
of spawning, fecundity in relation to length and weight of fish etc., can be 
assessed. Apart from estimating the length-weight relationship of fish which 
makes it possible to convert length into weight and vice-versa, another approach 
has been to determine the coefficient of condition (K - factor) with the 
objective of expressing the condition of fish in numerical terms i.e., degree 
of well-being, relative robustness, plumpness or fatness. This is the first in 
the series of papers on the biology of the species, which describes the length
-weight relationship and condition factor of lotic and lentic population of 
C. gachua from Shillong (India). 

II. MATERIALS AND METHODS 

The specimens for the present study were collected at fortnightly intervals 
during the period September 1978 through August 1979, from a pond (Ientic 
system) and a stream (lotic system) situated in ShiIlong (India), at an altitude 
of 4862 feet above sea-level (250 5' N lat. and 91 0 9' E long.). The study 
is based on the examination of about 510 specimens of e. gachua. For 
interspecific comparisions, other species of the genus viz., e. stewartii (availa
ble only in the stream) and C. punctata (available only in the pond) were 
also collected and studied. The specimens studied ranged in size from 
16.0 - 120.0 mm ( C. gachua) , 36.0 - 95.0 mm (e. stewartii) and 
28.0 - 58.0 mm (e. punctata). As no apparent difference could be noted 
either between males and females or between mature and immature fish, no 
consideration to these stages but only juveniles and adults, has been made 
during the present study. 

The collected individuals were weighed to the nearest 0.1 gram and mea
sured to the nearest millimeter prior to fixing the specimens in formalin for 
further biological studies. As the bcdy of fish is cbanging continually in its 
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proportions during its life time, and the simple cube law expression (W = CLl; 
where W = weight, L = length and C = constant) does not hold good 
enough throughout the life of fish, many workers have suggested modification 
to it. However, the widely used equation of LE CREN (1951) as W = CL" ; 
where 'C' and 'n' are constants, and which can be expressed also logarithmi
cally as Log W = log C + n log L; where values of'C' and 'n' are determined 
empirically, has been applied in the present study as it expresses the relation 
between the two factors (length and weight) better than the cube law. 

According to LE CREN (1951) individual variations from general length
weight relationship have usually been considered more interesting than the 
length-weight relationship itself, and have frequently been studied under the 
general name 'Condition'. Such changes in condition have usually been 
analysed by means of a condition factor, which has been calculated by using 
different formulae by various workers. However, in the present study, 
condition factor or ponderal index (K) has been analysed by using the formula 

(HILE, 1936) K = 
W x 105 

; where K = condition factor, W = weight of 

the fish and number 105 is a factor to bring the 'K' value near unity (CARLAN
DER, 1970). The regression of weight on length was determined by grouping 
the sample data into fourteen length groups for the fish from the pond and 
eighteen for those from the stream. Condition factor was also calculated 
for each 5.0 mm length groups. 

1lI. RESULTS AND DISCUSSION 

Length- Weight Relationship 

The length-weight relationship using the data of the lentic population 
of C. gachua has been pooled into a single equation which is calculated to be 
Log W = -5.260953 1 + 3.1 82 1583 log TL. The correlation coefficient for 
the regression line comes to 0.9963 indicating a high correlation between the 
parameters. The derived parabolic equation is W = 0.000005483 L3.1 821 

(Ta ble 1). The logarithmic regression equation obtained in the case of lotic 
population of the species is Log W = -5.7 104996 + 3.3942383 log TL and 
a high correlation (r = 0.9692) is indicated. The derived parabolic equation 
comes to W = 0.00000 1945 Ll.J942. The 'b' values of 3.1821 and 3.3942 in 
the fish from the pond and the stream respectively (Table 1) indicate that it 
follows closely the so-called cubic law for isometric growth. 



TABLE] - Length-Weight relationship expressions in Channids 

Species 

I 
Ecosystems Regression and Parabolic equations 

Correlation 
coefficient 

'b' 

C. gachua I Pond Log W ~ -5.2609531 + 3.1821583 log TL 0.9963 3.1821 
W ~ 0.000005483 Ll.1 821 

C. gachua Stream Log W ~ -5.7104996 + 3.3942382 log TL 0.9692 3.3942 
W ~ 0.000001945 L ·\ ·1942 

C. pUllctata Pond Log W ~ -4.9308661 + 2.970195 log TL 0.9975 2.9701 
W ~ 0.00001172 V ·9701 

C. stewarlii Stream 

I 
Log W ~ -3 .9854529 + 2.451779 log TL 0.9629 

I 
2.4517 
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FIG. 1 - Length·weight relationship of C. gachua from the pond. (A) Log·log transforma
tion . (B) Scatter diagram of absolute values. 



LOG LE N GTH 

1 ·1 1· 2 1 1 1· 4 15 1·6 1-7 I B 1 9 2 · 0 

7 ' & 

I ., 

6 ' 8 

A 1 '0 
8 

6 · 0 
III 
::E 
« 
'" 

0 ·6 
en 

5 · 2 .... 
z :z: 

U> 

I- 0 ·2 .., 
:r 3: 
U> 

4 4 ... U> 

3: 0 
0 ·3 -' 

) · 6 

0·7 

2 · 8 

I ' 1 

2 · 0 

I ·5 

I · 2 

I .g 

10 20 )0 40 50 60 70 80 90 100 11 0 

LE NeT H IN mm 

FIG. 2 - Length·weight relationship of C. gachua from the stream. (A) Log-log transfor-
mation . (B) Scatter diagram of absolute values. 



Length - Weight Relationship of Channa Gachua 73 

On plotting the observed average weight of the fish from both the popula
tion, against the average obserVEd length, a parabolic curve has been obtained 
(Figs. I and 2). A logarithmic graph prepared with the above data showed 
a straight line relationship with a slope of 3.1821 and 3.3942 in the lotic and 
lentic population respectively (Figs. I and 2). The points for fish having the 
same length-weight relationship lie on a straight line with some scattered 
points, which may be due to the individual variations. To see the seasonal 
impact on the Imgth-wEight relationship, calculations have also been made 
during diffen:nt seasons viz, summer and winter only as other seasons are not 
distinctly marked and merge into these in this part of the country. The 
various regressions have been presented in Table n, which indicate that the 
values of regression coefficient tend to be higher during the summer season in 
the fish from both the population particularly from the stream (Table II). 

The calculations on the length-weight relationship in juveniles is based 
on the specimens ranging from 18.25 to 48.36 mm (Pond) and 14.0 to 54.5 mm 
(Stream) in total length. The regression equations for juveniles were estimated 
to be: Log W = 4-8503877 + 2.8743103 log TL (r = 0.9987) and the para
bolic equation as W = 0.0000 1409 L2.8743 in the fish from the pond, and 
Log W = -5.6768741 + 3.3667787 log TL (r = 0.9028) and the parabolic 
equation as W = 0.000002104 L3.3667 of the fish from the stream. The 
exponential index (b) for the juveniles collected from the pond has been found 
out to be less than three (2.8743) which reveals that the weight of the fish 
during juvenile stage is lighter in relation to its length unlike the juveniles 
from the stream, where 'b' is 3.3667. 

The length-weight relationship in adults is based on the specimens ranging 
from 52.1 to 81.5 mm and 58.0 to 120.0 from the pond and the stream res
pectively. The regression equations are: Log W = 6.1297456 + 3.645675 
log TL (r = 0.9945) and parabolic equation as W = 0.0000007413 L3.64S6 
of the fish from the pond; and Log W = 5.5723257 + 3.3247515 log TL 
(r = 0.9978) and the parabolic equation as W = 0.000002673 L3.3247 of the 
fish from the stream. The values 'b' were found to be slightly higher than 
three in both the population which show that the adults are heavier in relation 
to its length unlike juveniles. 

For interspecific comparisions in the length-weight relationship of 
Channids, C. punctata collected from the pond and C. stewartii from the 
stream have been taken into consideration. The regression equations, cor
relation COE fficient and exponential index have been presented in Table I. 
It is interesting to observe that the exponential values in C. punctata and 
C. stewartii are less than '3' which indicate that their growth is allometric 
unlike C. gachua (Table 1). DAS and MITRA (1958) have also ohtained the 'b' 



TABLE 11 - Length-Weight relationship expressions in C. gachlla during difrerent seasons and life-stages 

Seasons & 

I 
£Cosyslems 

I 
Regression and Parabolic eqllaliol1s Correlalioll 

I 
'b' 

Life-stages coefficienl 

Summer I Pond Log W ~ -4.9827845 + 3.04268 log TL I 0.994 3.0426 
(April-Sept.) W ~ 0.00001040 L 30426 

Stream Log W ~ -4.6805601 + 2.8457028 log TL 0.995 2.8457 
W ~ 0.00002084 L2 .8457 

Winter Pond Log W ~ -4.2346 + 2.57132 log TL 0.898 2.5713 
(October-March) W ~ 0.00005821 L2 5713 

Stream Log W ~ -3.59486 + 2.26468 108 TL 0.810 2.2646 
W ~ 0.0002541 V ·2640 

Juveniles Pond Log W ~ -4.8503877 + 2_8743103 log TL 0.998 2.8743 
W ~ 0.00001409 V ·8743 

Stream Log W ~ -5.6768741 + 3.3667787 log TL 0.902 3.3667 
W ~ 0.000002104 L l.l667 

Adults Pond Log W ~ -6.12974561 + 3.6456475 log TL 0.994 3.6456 
W = 0.0000007413 L3.6456 

Stream Log W ~ -5.5723257 + 3.3247515 log TL 0.997 3.3247 
W ~ 0.000002673 LJ 3247 
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value less than three, in C. punclala based on the specimens collected from 
West Bengal (India) during March and April 1956, which is quite similar to 
the present result where b = 2.9701. Hence, the results indicate that there 
exist an inter- and intraspecific variations in the length-weight relationship. 
The change in the exponential value is known to be under the influence of 
numerous factors viz., seasonal fluctuations, physiological conditions of fish 
at the time of collection, sex, gonadal development and nutritive condition 
of the environment of the fish as mentioned by SINHA (1973), seems to be 
true in the present study as the fishes were collected from two different eco
systems. LAl and DWIVEDI (1965) and SEKHRAN (1971) have also observed 
interspecific variations in the power function (b) of length in relation to body 
weight in Rila rila and in Sardnella albella and S. gibbosa respectively at 
different stages of their growth. HUG HES et al (1974) while studying the 
effect of growth on gills and accessory respiratory organs of Saccobranchus 
(= Heleropneustes) fossilis have mentioned the compressed body shape of 
the fish, a probable cause of the increase of the power function (b = 3.325). 
According to HllE (1936) and MARTIN (1949) the value of exponent 'b' usually 
range between 2.5 and 4 .0 and AlLEN (1938) suggested that the value for 'b' 
remains constant at 3.0 for an ideal fish. In the present study, the value 
of ' b' for C. gachua as determined is 3.1821 from the pond population and 
3.3942 from the stream population, whereas it is 2.9701 and 2.4517 for C. punc
lala and C. stewartii respectively. BEVERTON and HOlT (1957) suggested 
that the departure from b = 3.0, is rather rare. However, NARASIMHAM (1970) 
reported that the value of 'b' increases in carnivorous fish as observed in 
Trichurus leplurus which devour big prey. Accordingly SONI and 
KATHAl (1979) reported that the higher value of 'b' (4.36) for Cirrhina mrigala 
is due to the presence of large quantities of sand and mud in the stomach, 
resulting an increase in the total weight. However, in the present study, 
the values of 'b' for C. gachua from the pond and the stream were found to 
be 3.18 and 3.39 respectively, which is higher than 3.0, hence, the departure 
of 'b' values from 3.0 in the present case may be due to the carnivorous feeding 
habit of the species (MooKERJEE et ai, 1950) and presence of good amount 
of organic matter along with mud and sand in the stomach of the fish (published 
elsewhere) supports the view of NARASIMHAM (1970) and SONI and 
KATHAl (1979). 

Condition Factor 

Monthwj~e averages of 'Ponderal index' or 'K' of entire one year period 
has been calculated to elucidate the seasonal fluctuations and data have been 
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summerized in Table Ill. The 'K' values show a steady rise from the month 
of November and remain almost till July (pond), whereas in the case of fish 
from the stream, there was a rise from January onwards attaining a peak in 

TABLE I II - Monthly va lues of 'K' factor in C. gachua 

Months Pond Stream 

September 0.977 1.016 
October 0.710 0.950 
November 0.925 0.918 
December 0.989 0.900 
January 0.980 0.937 
February 0.972 0.987 

March 0.941 1.000 
April 1.015 1.206 
May 1.009 1.060 
June 1.015 1.019 
July 1.161 1.182 
August 0.862 0.904 

April (Fig. 3). It is evident from Fig. 3 that in both the population, the 
peak is quite long and remains almost from April to July whereafter the 'K' 
values drop abruptly, which indicates that the species has one spawning period 
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in a year which is roughly from April to July which is also supported by the 
results on maturity and fecundity (published elsewhere). The variation in 
condition factor may be attributed to different factors, such as environmental 
condition, foed availability and the gonadal maturity as has also been suggested 
by many workers (LE CREN, 1951 ; JHI NGRAN, 1972 and BASHIRULLAH, 1975). 
According to them, a study of changes in the condition values with length 
increase may yield evidence concerning the size at first maturity, while the 
seasonal fluctuations may reflect the spawning cycle of a fish as the 'K' is a 
condition of fatness and condition of gonads. However, in the present 
study, the condition values at different lengths (Table IV) showed that con-

TABLE JV - 'K' values of C. gachua at different lengths 

Length groups ( mm) Pond Stream 

16.0-20.0 1.041 0.771 
21.0-25.0 0.992 0.893 
26.0-30.0 0.824 0.819 
31.0-35.0 0.894 1.01 9 
36.0-40.0 0.886 0.941 
41.0-45.0 0.938 1.014 
46.0-50.0 0.917 0.876 
51.055.0 0.988 1.010 
56.0-60.0 0.955 1.060 
6 1.0-65.0 1.030 1.029 
66.0-70.0 1.102 1.002 
71.0-75.0 1.259 1.051 
76.0-80.0 1.321 0.993 
81.0-85.0 1.164 1.212 
86.0-90.0 1.200 

. 91.0-95.0 1.100 
126.0-130.0 1.273 

dition of the smaIlcst size group is quite high (Fig. 4) which indicates that 
juveniles also have better condition factor. Many workers (MENON, 1950; 
PILLAY, 1954 ; SAROINI, 1957 and VARGHESE, 1961) have also observed a higher 
Kn values in juveniles. 

With the increase in length, the condition values of the species fall steadily 
up to a length of 26.0-30.0 mm both in the case of stream and pond population. 
In the next size group i.e., 31.0-35.0 mm there is a gradual rise in the condition 
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FIG. 4 - M onthly fluctuat ions in condition factor (K) of C. gachua. 

factor, reaching a peak at 76.0-80.0 mm length group in the pond population 
and at 81.0-85.0 mm length group in the stream population (Fig. 3). High 
'K' values observed in fish of 76.0-80.0 mm and 81.0-85.0 mm length group 
could be associated with the attainment of gonadal maturity which is further 
supported by other studies on gonadal maturity which is further supported 
by other studies on gonadal maturity (published elsewhere). Further, it is 
evident from the result that the increase in the weight of the body due to the 
weight of maturing gonads follow by a decrease due to spawning which is 
also reflected in the condition factor of the fish. 

The results further supports the view of WEATHERLEY (1972) that even 
among the members of one population sampled on a single date, there may be 
considerable variation in condition with length . Fish populations display 
considerable changes in average condition, reflecting normal seasonal fluctua
tions in their metabolic balance and in the pattern of maturation and sub
sequent release of reproductive products. Even the state of fullness of the 
alimentary canal may influence the condition factor (WEATHERLEY, 1972). 
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In the present stud y, the condition factor has also been determined from the 
eviscerated fish (total bcdy weight of the fish - weight of the gut and gonad) 
to eliminate the influence of gonad and gut content. The pattern of fluctua
tion in these indices is almost similar to that of the indices of the whole fish, 
the difference being that only of magnitude. This indicates that the condition 
factor is not only influenced by the gonads and the food present in the ali
mentary canal but may be due to certain other environmental factors too, 
as similar case has been reported by JHI NG RAN (1972) for Selipinna phasa. 
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