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Abstract- The length-weight relationship gives a colossal
contribution in fisheries field as it exposes the mathematical
relationship between the variables length and weight of fish.
For the study on Length-weight relationship, specimens of H.
acuminatus were collected from the commercial catches
brought to the five major fish landing centers of Coromandel
Coast for the period of one year from January 2013 to
December 2013. The regression plot of the data indicated a
linear relationship between the two variables. It can be
inferred from the figures that points are very close to the line
indicating a linear relationship between body length and body
weight. The result of this study provides valuable information
for the online Fish Base database, as well as provides
important baseline data for future studies.
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1. INTRODUCTION

Studies on Length-weight relationship are very
important in fishery biology because they allows the
estimation of average weight of fish of a given length group
by establishing a mathematical relation between the two
variables. Length—weight relationships are useful for the
conversion of growth-in-length equations to growth-in-weight
for use in stock assessment models and to estimate stock
biomass from limited sample sizes (Ecoutin et al., 2005;
Froese and Pauly, 2012). It is an important parameter and is
helpful in understanding the growth dynamics of fish
populations (Morato et al., 2001). Besides these, it can be used
to predict the wellbeing of the fish population (Le Cren, 1951;
Pauly, 1993) and in comparing the life history. Length and
weight relationship can also be used in setting yield equations
for estimating the number of fish landed and comparing the
population in space and time (Beverton and Holt, 1957).
Furthermore, length-weight relationships allow inter alia; i)
estimation of average weight of the fish of a given length
group (Beyer, 1987); ii) conversion of length-growth
equations to weight-growth equivalents (i.e., length-at-age to
weight-at age) in yield- per- recruit and related models; iii)
inter specific and inter population morphometric comparison
of fish species; and iv) assessing the relative well-being of fish
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population (Bolger and Connolly, 1989; Kulbicki et al., 1993
and King, 1996).

In tropical and subtropical waters, the growth
fluctuation is more frequent in fish due to variations in
seasons, multiple spawning and food composition (Das et al.,
1997). Studies on length-weight relationship are also helpful
to the researchers and policy makers in the preparation of
effective management plans for fishery resources (Karna et
al., 2012; Le Cren, 1951; Pauly, 1993; Petrakis and Stergiou,
1995). This relationship is particularly important in parameter
zing vyield equations and in estimations of stock size
(Abdurahiman et al., 2004).

Length-weight relationship is helpful in evaluation of
the condition or general wellbeing of the animal through the
study of condition factor (K) or relative condition factor (Kn)
(Bolger and Connolly, 1989; Kulbicki et al., 1993; King,
1996). Condition factor has been used as an index for
monitoring feeding intensity, age and growth rates in fish
(Fagade, 1979; Oni et al., 1983). The exact relationship
between length and weight differs among species of fish
according to their inherited body shape and within a species
according to the condition (robustness) of individual fish
(Schneider et al., 2000).

There is no information on length-weight relationship
of H. acuminatus from Coromandel Coast of India. Therefore
the present study was undertaken to estimate the length-weight
relationship of H. acuminatus from Coromandel Coast.

Il. MATERIAL AND METHODS

For the study on Length-weight relationship,
specimens of H. acuminatus were collected from the
commercial catches brought to the five major fish landing
centers of Coromandel Coast for the period of one year from
January 2013 to December 2013. A total of 455 specimens
(212 males and 243 females) ranging in size from 10 cm to
16.4 cm for males and 9.8 cm 16.7 cm to for females were
used for the present study. The total length (TL) of each fish
was measured from the anterior most edge of the snout to the
posterior most edge of caudal fin to the nearest mm with a
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measuring board. Weight (W) was measured to the nearest 0.1
g by an electronic balance (Roy Electronic balance) after
draining the water from the buckle cavity and wiping the
moisture content on the body of fish (King, 1996). Fishes with
damaged caudal fin were discarded.

The length-weight relationship was calculated
separately for each category based on the methodology of Le
Cren (1951). The hypothetical and parabolic equation used by
him is

W=alb.
Its logarithmic transformation is
LogeW=logea+blogeLi.e., Y=a+bx

According to Ramasesaiah and Murty (1997), where
‘W’ represents weight (g) and ‘a’ and ‘b’ the constants, which
were estimated by the method of least squares.

The linear equation was fitted separately for males
and females of H. acuminatus. Analysis of Covariance
(ANCOVA) was employed to test the significance of
difference between regression coefficients (b) at 5% level of
both sexes (Snedecor, 1956; Snedecor and Cochran, 1967).
The t test (Snedecor and Cochran, 1967) was employed to test
whether the regression coefficient (b) departed significantly
from the expected hypothetical cubic value 3.

I11. RESULTS

The estimated coefficients of the length-weight
relationship and other statistical details of H. acuminatus are
given in Tables 1, 2 and 3. The logarithmic values of observed
length and corresponding weights of males (Fig. 1 and 2 and
females Fig. 4 and 5) are plotted in respectively. Similarly the
observed values of length and weight of males and females of
H. acuminatus are plotted. The regression plot of the data
indicated a linear relationship between the two variables. It
can be inferred from the figures that points are very close to
the line indicating a linear relationship between body length
and body weight.

Analysis of covariance used to test the difference in
regression coefficients between males and females revealed
significant differences at 5% level (F= 0.2199) (P<0.05) and
hence separate equation were maintained for each sex.
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Table.1. Sum of squares of length-weight relationship in males
and females of H. acuminatus

Category ~ ¥X Y X2 Y2 TXY
Male 231.85 227.61 254.16 25056 25056
281.05 305.70 327.10 301.34 35930

tal ko
—
ta

=
w

Female

>X,YY=sumof Xand Y
YX? YY?and Y XY = sum of squares and products

Fig.1. Different size of Banner fish (H. acuminatus)

Table.2. Regression analysis for length-weight relationship in
males and females of H. acuminatus

Errors of

Category Df Sum of squares and products ‘b* estimation
x2 Xy ¥2 Df S8
Males 212 0.5918 1.9342 6.453 3.006 |211 0.17213
Females 243 2.0407 43307 17.267 2.809 242 8.07039
Total 455 26325 6.2649 23.754 5.815 [ 433 8.24252

x?, xy and y? =corrected sum of squares and products
df -degrees of freedom, b-regression coefficient and SS-sum
of squares

Table.3. Analysis of covariance difference between regression
of length- weight relationship in males and females of H.

acuminatus
Sum of squares
Sources of variation Df Mean squares F P
Deviation frem 453 8.2425299 0.0181954
individual regression
Difference between 0.6027 0.6027 0.219% | P> 0.05

regressions 1
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Fig.2. Logranthamic relationship between length and weight in
male of H. acuminatus
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Fig.3. Logranthamic relationship between length and weight in
female of H. acuminatus
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Fig.4. Parabolic relationship between length and weight in
male of H. acuminatus
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Fig.5. Parabolic relationship between length and weight in
female of H. acuminatus

The logarithmic equations derived for males and females are
given below:

For males:
For females:

loge W =-1.810 + 3.006 log L
loge W =-1.811 + 2.809 log L

And the parabolic relations derived are:

W = 32.831.39%
W = 33.83L.%8

For males:
For females:

Analysis of covariance used to test the difference in
regression coefficients between males and females revealed
significant differences (F= 0.2199, P<0.005). The t-test
showed that the regression coefficient 3.00 obtained with 212
males departed slightly from the cube value (3) at 5% level
(t=1.44, P>0.05). The regression coefficient 2.80 obtained
with 243 females also depart slightly from the cube value
(t=1.822, P>0.05). Thus males exhibited slight positive
allometric growth pattern, whereas females exhibited negative
allometric growth.

IV. DISCUSSION

From the regression equation obtained in the present
study it is clear that the ‘b’ values traced for males (3.006) was
greater than 3 and females (2.809) were less than 3, showing
the allometric pattern of growth. Allen (1938) pointed out that
the exponent coefficient (b) in the length-weight relationship
of fishes is usually 3. Later Carlander (1969) pointed out that
the ‘b’ value is very close to 3.0 but varies between 2.5 and
3.5. Length-weight relationship studied by Frosta et al., (2004)
in 30 species of marine fishes in Eastern Brazil also showed
the b values in the above range for most of the fishes. If the ‘b’
value for fish is 3, the fish grows isometrically; if it is greater
than 3, the fish exhibits positive allometry and if it is lower
than 3 the fish exhibits negative allometry (Tesch, 1968). It is
noticed that the ‘a’ and ‘b’ values not only differ in different
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species but differ in the same species depending on sex, stage
of maturity, food habits and so on (Qasim, 1973; Bal and Rao,
1984). According to Jhingran, (1968) and Frosta et al., (2004),
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. The increasing in
weight of any individual was not to a single factor but various
factors (Townsend et al., 2003).

The present study on length- weight relationship of
H. acuminatus showed that the ‘b’‘t’ test was done to compare
the b values of males and females from the hypothetical value
of 3. While the b value of male (2.76) differed significantly
from the hypothetical value of 3 (t = -2.85 < 0.05), the b value
of female (2.85) did not differ significantly from the
hypothetical value of 3 (t = -1.0158 >0.05).values of both
males and females were less than 3. However differences were
found between the regressions of males and females and hence
separate regression equations were derived for males and
females. It can be concluded that the weight in both sexes of
this banner fish species increases in proportion 2.76 for males
and 2.85g for females, if not exactly in proportion of 3.
Several factors are responsible for the minor difference in b
values of males and females, such as differential metabolic
rates and growth rates, status of ovarian maturation,
reproductive potential, and fullness of stomach or intensity of
feeding during analysis, food and feeding habits, biochemical
make up, environmental conditions etc.

The previous reports on length weight relationship of
ornamental fishes revealed slope value was higher in females
where compared to males. Robins (1986) reported the slope
value of 2.87 and 2.93 for both the sexes of Balistes vetula and
Xanthichthys ringens. A good correlation between length and
weight was consistently observed for Rhinecanthus
rectangulus by Matsuura (2001). Myers (1991) studied more
length gain and recorded a slope value of 2.96 for R.
rectangulus. The slope of Odonus niger was less than 3 for
both sexes.

Higher values of ‘b’ (> 3) were reported in carps
(Bhatnagar, 1972; Khan, 1972). While exponential values ‘b’
less than 3 were reported in major carps (Pathak, 1975;
Kulshrestha et al., 1993). The length weight relationship
shows the values of ‘b’ was found less than 3 in Labeo
calbasu and some cyprinid fish and even in the same species
from different water bodies (Khan, 1988; Yousuf et al., 1992).
The variations in the exponential values ‘b’ might be due to
composite culture and certain environmental conditions
(Narejo et al., 2003). In both the species, it has been
observed that the females were found to be slightly in better
condition than the male. Similar observations have also been
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reported by Jhingran (1952) and Dasgupta (1991) in major
carp Tor putitora.

The total length and body weight relationship showed
positive allometric pattern of growth for Ompok pabda,
Wallago attu, Mystus vittatus, Ailia coila and Sperata
seenghala (Hossain, 2010; Hossain et al., 2009). Khan et al.,
(2012) reported negative allometric pattern of growth in the
same species from Ganges River. The length-weight
relationship of Puntius denisonii follows the cube law for
isometric development (Grover and Juliano, 1976). Similar
isometric growth model has been reported in Puntius sarana
(Sultansalim and Shamsi, 1981); Mastacembalus armatus
(Narejo et al., 2000); Nandus nandus (Somagoswami and
Dasgupta, 2004); Cynoglossus macrostomus (Rekha, 2007).

Length and weight condition factors for this species
is lacking from literature and databases including Fish Base.
Therefore the result of this study provides valuable
information for the online Fish Base database, as well as
provides important baseline data for future studies. Estimated
values in the present results fall well within the range of
values reported earlier for H. acuminatus.
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