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LENGTH-WEIGHT RELATIONSHIP AND RELATIVE CONDITION FACTOR
OF THE CANINE CATFISH-EEL PLOTOSUS CANIUS HAMILTON*

M. SINHA¥*

Central Inland Fisheries Research Institute, Barrackpore

ABSTRACT )
The values of both the constants of length-weight relationships of male and female Plotosus canins, tested

atatistically,

indicated their difference to be non-significant.

Thus, a general length-weight relationship,

applicable to both sexes, has been calculated. ‘Cube law’ has been found to be not applicable in case of this
_species as the ‘b” value of the length-weight relationship is significantly different from 3. Four periods in the
annual cycle of this fish, resulting mailnly due to changes in ponad conditions, are indicated by studying the

_ fluctuations in monthwise relative condition factor.
INTRODUCTION

DETERMINATION of a conmnecting mathematical
relationship between length and weight of
the fish has numerous practical applications
in fishery biology. Such a derived equation
enables conversion of one measure into another.
This relationship is also useful in evaluating
the condition or general well being of the
fish by means of study of condition factor
(K) or relative condition factor (Kn).

While working out the detailed biology
of Pletosus canius Hamilton, an estuarine
catfish, forming considerable fishery in
estuaries and brackishwater lakes of India,
it was felt essential to work out this aspect
of the species which has not beem touched
by any of the earlier workers.
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MATERIAL AND METHODS

The length and weight of the fish samples,
collected from commerciali catches landed
at fish assembly centres at Port Canning aod
Kakdwip (Hooghly-Matlah = Estuary) and
Balugaon (Chilka Lake), during the period
1974.°76, were measured upto mm and g
respectively in fresh condition. Since raciation
studies indicated no difference between stocks
of the species of these two localities (Sinha,
1981), the samples were pooled together for
analysis, [Length and weight measurement
data of 827 specimens, comprizing of 326
males (length range: 114 to 612 mm) and
501 females (length range: 86 to 683 mm),
collected throughout the year, were utilised
for the present study.

The methods, suggesied by Le Cren (1951),
were followed to compute both length-weight
relationship and month-wise relative condition
factor of P. canius. According to that. the
length-weight relationship can be expressed
as:

w=cLb
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where ‘W’ and ‘L’ are weights and lengths
of the fish respectively and ‘C’ and ‘b’ are
two constants (viz. initial growth index and
regression  constants  respectively).

Expressed logarithmically, this equation
becomes a straight line and can be written
as:

log W=log C+b log L.

Le Cren’s relative condition factor (K )

can be calculated using the formula:

- A
where, ‘W’ is the observed weight and W
is then calculated {(expected) weight of the
fish. '

COMPUTATION OF LENGTH-WEIGHT ForMULA

The regressions of log length on log weight
were first calculated separately for males
and females of the -sample. The regression
formulae obtained were:

Male : log W=27459256 log L - 4.795040
Female : log W=2.8246038 log L - 5.056869

The question whether the two samples
(male and female) can be pooled together
into one large sample and can one regression
line be used for all the observations was
answered by applying the test, as per method
suggested by Ostle (1966). According to that:

(St—S) /2 &k —1)
Feg a2k

where
St = Cr— By? /At

S, é(ZYm3+EYf2)*

@t (B’
[ TXm? Zxs?
number of rows (samples) tested

= Nm + Np
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and
CT = (XYn® + ZTY*) —
(TYn+tTYD)? ]
By = (BXYm+EXYr)—

(ZXu+ZY) (EYn+ZYp)
[ N, +Nr

At = (EX?+ X% —

(ZTXm+ I Xp? ]
Nm +Nr¢

[Notations given are as applicable ‘in the
present case. Suffix ‘m’ and ‘f* denote values
for males and females respectively].

In the present case, the different values,
calculated as per formulae given above, were
found to be as under:

S, = 6.0882, k=2, n=827,

Ct = 2756628, Bt = 96.0476,
AT = 34.2264.
So, *
' - (96.0476)? _
St = 275.6628 — 06 6.1299
Thus,

_ 6.1299—6.0882 /2 (2—1)

0883 827—(2x2)  +%

The calculated F value (2.82) obtained was
found to be non-significant at 2 and 823 d.f.

.at 3% level (F.05=2.99). 1l was, thus inferred

that the length-weight data in respect of both
sexes of this species, can be pooled together.
A general length-weight equatien, applicable

to both sexes, was thus derived. The relation-

ship found was;

log W=2.803267Jog L-—4.7744456 (r=0.9894)
which can be expressed in gemeral parabolic
form as: :

W = 1.6810x 107 L 803267
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The data on length and weight, pooled for
both sexes, are plotted in Fig. | and shows
a parabolic form,

.To test whether the ‘b’ value obtained for
the: pooled data was significamly diffsrent
from 3 or not, Student’s ‘t" test was applied
by estimating the standard error of ‘b’ with
the help of analysis of variance (Snedecor,
1961). The same is shown in Table 1. The
‘t' value of 13.7676 obtained is highly signi-
ficant. So it can be inferred that the value
of ‘b’ in case of P. canius cannot be accepted
as 3.

TABLE 1. Arnalysis of variance

Due 10 df

3. 8 M. S
Reégression ] 286.1729245 286.1729245
Deviation from - .
regression 825 6.1347405 °  0.00743605
TOTAL 826 2323076650 D.3538834
Observed ‘b’ -3 2.803267 - 3
Ca__lqulated { = . =
M. S. 0.00743605
x¥ 16416623
_ —0.196733 - :
= 4 00002041938375
—0.196733
+ 00142896 = 137676

Inference : SIGNIFICANT at 1% level,

. FLUCTUATIONS IN VALUE OF RELATIVE
ConprITiIoN FacTOR

Table 2 presents the average wmonthly
values of relative condition factor of females
of P. canius. It is evident from this table
that the peak value (1.1902) was observed
during the month of April with a drop in
May till July, the lowest value (0.9188) being
attained then, Thereafter, it starts suddenly
August) and then gradually recover {except
a marginal fall in October, probably due to
sampling error). The drop in relative condi-
tion factor value from that of preceding

‘condition factor,

month was maximum seen in the month of

‘May (-0.1075), with the scaling down being

gradual thereafter. Likewise, the rise from
that of the preceding month was maximum
in March (0.0643) with the same oa either
side being gradual, except in August, the
month immediately afier lowest value, when
the rise was steep. '

TABLE 2. Month-wise relative condition Jactor of

P. canius
Month Kp value
September 0.9793
October 0.9767
November 1.0001
December 1.0314
January 1.0432
February 1.08910
March 1.1553
April 1.1902
May 1.0827
June ©.9969
July 0.9138
August 0.9616
DiscussioN

The significant differemce from 3 in the
value of ‘b, obtained in P. canius in the present
study, indicates that the ‘cube law’ is not
applicable in its case. . Its being less than 3

~ proves that the weight of this fish, in general,

increases in proportion to slightly less than
the cube of its length.  Hencs, the co-efficient
of condition value, suggested by Hile (1936),
cannot be made use of, in this case, to know
the gencral well being of the fish, and relative
introduced by Le Cren
(1951), will have to be looked into for the
purpose.

Le Cren (1951) while proposing the
relative condition factor ( Kn),- enumerated its

superiority over coefficient of condition (K).
According to him, while the former (K n)

measures all the variations, not comnected
with length, such as genetic variations,
variations associated with food supply and
sexual condition etc. including densimetric
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variations; the latter (K) fails to do so unless
the value of ‘b" = 3, which is rarely the case.

Maturity of gonads is the most important
single factor responsible for bringing about
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Fig. 1. Length-weight relationship of P. camius.

A perusal of Table 2 clearly shows fout
peviods in the annual cycle of P. canius, They
are: (i) September to January - a period of
slow gradual rise in K11 value, (ii) February

to April - a period of steep rise in Kn value,

(iii) May to July — when there is gradual fall
in Kn value, and (iv) August - showing a
sudden rise in Kn value,

changes in K value. The four periods in

the Kn cycle of this species is clearly explained
by its maturity cycle (Sinha, 1981). The first
period of September to January is the period
of normal growth of the species, not effected
by maturity, The second period of February
to April is the period of active maturation
of the species. The third period of May to
July is the breeding period of the species.
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The fourth period, immediately after breeding,
is the period when the feeding intensity in

this species is of very high order (Sinha, 1981) -
and the species compensates for lesser feed

intake in preceding months of breeding,

1t is, thus, evident that the fluctuations in
the values of relative condition factor of

P. canius vesults mainly due to changes in
gonad conditions and not from changes in
the fat content of the fish, observed by Clark
(1928), Hart er al. (1940), Davies (1956) and
Jhinigran {1966) in the fish species studied
by them. Sinha (1972, 1975) also observed
such four periods in annual cycle of Puntius
sarang, mainly effected by changes m gonad
conditions,
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