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Abstract

The present study investigates the length-weight relationship of T. jarbua from east coast of India. A total of
210 individuals was collected from Parangipettai landings centre. Lenght-weight relationships were collected for all
specimens sampled. The results obtained were: Log=0.4141+1.4229 log L for males and Log W=0.0977+1.6745
log L for females. The growth exponential (b) values were different for both sexes, an isometric growth (b=3) and a
negative allowmetric pattern (b<3) were observed in males adfemales respectively.
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Introduction

The fish culture is yet to be developed in India, with the large
number of fishes present in both marine and freshwater systems.
The length-weight relationships (LWR) are significantly important
in fisheries science. In fact, these data become one of the standard
methods employed in fishery biology. This information is required for
the estimation of weight, where only length data are available and vice
versa [1,2] suggests that the length - weight relationship is calculated
primarily with two aims: 1) to determine the mathematical relation
between the two variables, length and weight, in which if one variable
is known, the another could be computed; 2), to measure the variations
from the expected weight from the length of individual or group
fishes as inaction of fatness [1,3,4]. These parameters are often used
to calculate standard stock biomass, condition indices, ontogenetic
changes and other aspects of fish population dynamics [3-5]. However,
the growth parameters estimated of LWR can diverge substantially from
true estimates of the population parameters due to inadequate sampling
designs [6]. The application of LWR includes estimation of the mean
weight of fish of a given body length and, conversion of the length-
growth model to corresponding weight growth model [7,8] reported
that the basic information on LWR is of a great importance, but often
not available or insufficient. The study of LWR for fish resources of India
are limited and the present study is focused on compensating this gap
of information in the area. The length-weight relationship of T. jarbua
has not been studied previously. Moreover, due to the high demand of
T. jarbua in the country, , the use of LWR would be very useful for
assessment of their maturity, growth and production Hence, the present
study of the length-weight relationship of T. jarbua was performed with
the objective of providing a set of estimated equations and determining
whether anydifference exists in both sex [9].

Materials and Methods

The fishes for the present study was collected from Parangipettai
landing centre (Lat.11° 29°N; Long.79° 46’E) during the month of
January 2010- December 2010. To determine the length-weight
relationships of T. jarbua, a total of 210 specimens were analysed
(Figure 1). A total of 90 males ranging between12.5- 37.5 cm (TL) and
75.3-473.2 g of total weight (TW), and120 females, ranging between
12.1-36.9 cm TL and 79.5- 494.5g of total weight (TW) were sampled (
Figures 2 and 3). The total length of the fish was measured (cm) from
the tip of the snout to the distal end of the caudal fin and the fish was
weighed (g) after draining the water from the buccal cavity and blot-

drying excess water in the body as it was reported in previous studies
(1,3,4,10].

The relationship between length and weight for fish in a given
population can be analyzed by measuring the length and weight of
the same fish repeatedly throughout its life span, or by measuring the
weights and lengths of a sample of fish taken at a particular time [6,10].
The relationship between length (L) and weight (W) typically takes the
form [11,12]:

W=alLb

Or in the linear form:
log W=log a+b log L
(i.e) y=a+bx

TOTAL LENGTH

Figure 1: Total length of T. jarbua.
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Figure 2: Different size of fishes used for length and weight
measurement.

Figure 3: Different size group of fish subjected to measure length

and weight.
Sex/linear Regression equation a B R?
regression
Males Log W=0.4141+1.4229logL A 0.414 | 1.4229 0.9569
Females Log W=0.0977+1.6745 log L | 0.0977 | 1.6745 0.9728

Table 1: Regression parameters for length-weight relationship of male
and female T. jarbua.

Whereas,
a=intercept; y=log W;
x=log L b=slope.

According to [10], 'W' represents the weight of the fish in grams
and 'a’ and 'b’ the constants, which were estimated by the method of
least squares.

Results

The parameters of the LWR of T. jarbua, together with the regression
coefficient (r) the range and the number of specimens measured (n) are
presented in Table 1. The values for the exponent (b) remain mostly
within the expected range of 0.5-4.0, suggesting that these parameters
can be used safely within the length range indicated. The regression line
derived from the data for the T. jarbua showed a linear relationship
between the two variables: length and weight. In males and females of T.
jarbua, minimum length and weight groups were in the range between
12.5 to 37.5 cm and total weight (TW) 75.3 to 473.2 g, while in females,
the size range between 12.1 to 36.9 cm TL and total weight (TW)

79.5 to 494.5 g were found respectively during the study period. The
mathematical relationship between total length and weight of males,
females and intermediate stages of T. jarbua obtained by logarithmic
regression equations are as follow: W=log a+b log L.

The R2 values were different for both sex. In males this value was
0.9569 and in females 0.9728 were recorded respectively during the
study period (Table 1). The regression parameters are 'n'=number,
‘a,=weight of specimen and 'b'=total length and R*=regression, among
the linear equation. The 'a’ value in males was estimated at 0.414 and
in females at 0.0977, while the 'b' value was 1.4229 in males and 1.6745
females during the study period (Figures 4 and 5).

Discussion

The length-weight relationships have played an important factor
for fisheries [12]. Cube law is not confirmed for all fishes because the
growth could change their shapes [13,14] also described that a value less
than 3 would indicate that fishes become lighter (negative allometric)
and greater than 3as heavier (positive allometric) for a particular length
as well as increase in size. In the present study, it was observed that
the LWR of T. jarbua increases at the rate of cube. In male and female
specimens, the 'b' values were1.4229 and 1.6745 respectively. According
to [14], the 'b' values were almost equal to the expected value of '3'
for ideal fish in both sex It is important to notice that these values
can differ based on factors such as season, food and feeding of the
species [3,4], in males the results indicated a lower weight than those
obtained in females, showing differences in maturation and spawning.
This results suggested an isometric growth (b=3) in males and a
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Figure 4: Length-Weight relationship of male T. jarbua.
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Figure 5: Length-Weight relationship of female T. jarbua.
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negatively allometric pattern (b<3) in females, indicating that the rate
of increasing in body length is not proportional to the rate of increase
in the body weight. In addition, this was different by months and
seasons and the result for pooled values in both sexes presented 90% of
negative allometric growth (b<3). This change may be due to a number
of factors including season, habitat, gonad maturity, sex, diet, stomach
fullness, health, preservation techniques and locality [13,15,16]. Such
differences in value 'b' can be assigned to a combination of factors
such as differences in the number of specimens examined, area/season
effects and the differences of length range analysed of the specimens
caught. Furthermore, the duration of samples collection can be added.
According to [17,18] the slope value 'b' indicates the rate of weight gain
relative to growth in length and varies among different populations of
the same species or within the same species.

In the present study, the LWR for T. jarbua indicated that length
increased with weight. This is in agreement with previous studies
on different fish species from various water systems [12,13,15]. The
increasing in weight of any individual was not to a single factor but also
a mix of them [19]. The factors could be either intrinsic or extrinsic, or
both, and favoured by the changes of the growth parameters length and
weight of the fish [20]. In general, males were heavier than females in
some times it may full of stomach and females are heavier than male
for one time. This variation might be due to the feeding and availability
of food. In addition, females have to divert a considerable part of the
energy for oogenesis and to carry eggs and, also spend more energy
during the breading after spend the eggs female feeding more than
male.According to [21] 'b' values were below 3.5 suggesting that results
of this study are valid.

The present study provides baseline information on the length-
weight relationship for T. jarbua in the area. An isometric growth
pattern is pronounced in males and females of this species during the
study period. Feeding activity and reproduction cycle are the main
factors influencing the condition of the species. It may be concluded
that the growth of females is quiet acceptable and the overall growth
performance of females show higher growth in relation to weight
increment than males. T. jarbua contain mixed length-weight
relationship, lengths were higher in males. Conversely, the weights were
heavier in females, which could be relating to the continuous breeding
of this species. Based on the these factors, the T. jarbua species is
recommended to be used for aquaculture practices. In conclusion, this
study provides new knowledge about the length-weight relationship of
T. jarbua suitable in fisheries management.
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