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Abstract

The present study was carried out with an aim to understand morphometric relationship of Tilapia (Oreochromis
mossaimbicus) from natural waters. Samples were collected from two different ponds viz., Sama pond and Danteshwar pond
of Vadodara city. These morphometric data represent specific structure of the inhabitant fish population of these ponds. The
average of total length and total weight and standard length and total weight of fishes of both ponds indicates that the
morphometric structure of Sama pond fishes were bigger than that of Danteshwar pond. Condition factor K values were 1.58
and 1.67 and the exponential equation were Wt = +0.609 (TL) ®** and Wt = -1.169 (TL) 2** of fishes of both ponds
respectively indicating allometric growth. The condition factor of fishes of both ponds indicates that all fishes were in good
condition. However, biomass of fishes of Danteshwar pond was more compared to Sama pond. Correlation between total
length and total weight as well as standard length and total weight was 0.76, 0.77 and 0.83, 0.87 of fishes of both ponds
respectively, which revealed positive correlation between length and weight of the fishes.
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Introduction

Morphometric analysis is based on a set of measurements which
represent size and shape variation and are continuous data. In
fish morphometric character represent one of the major keys for
determining their systematic, growth variability! and various
population parameters. The success of fishing industry depends
mainly on fish catches in terms of weight which, in turn is a
function of its length. These two measurements are closely
related. As the growth of fish varies species to species and
environment to environment, it is of great importance to have
the knowledge of length-weight relationship of a species
occurring in a particular area for its fishery?. The estimation of a
and b parameters of length-weight relationship is important for
stock assessment®.

The length-weight relationship is an important tool in fish
biology; physiology and ecology and fisheries assessment. This
relationship serves three purposes viz. i. determine the type of
the mathematical relationship between two variables so that if
one variable is known the other could be computed, ii. the
relative condition can be estimated to assess general well being
of the fish and type of growth i.e. whether isometric or
allometric and iii. helps to the potential yield per recruit in the
study of fish population dynamics®. The length-weight
relationship is very important for proper exploitation and
management of the population of fish species. To obtain the
relationship between total length and body weight is also very
much essential for finalizing the taxonomic characters of the
species. Among the freshwater fishes, length-weight
relationship of different fishes has been studied by many
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researchers®”. The changes in weight in relation to length are
generally not on the basis of specific gravity but due to changes
in the form of volume because the density in the organism and
that of the surrounding water. Such changes are analyzed by the
condition factor or “Pondered index™®. The present work has
been carried out on the morphometric aspects such as length-
weight relationship and condition factor of Tilapia
(Oreochromis mossaimbicus) from natural water bodies i.e.
Sama pond and Danteshwar pond of Vadodara city (figure 1).

Material and Methods

The Tilapia (Oreochromis mossaimbicus) were collected from
the natural water bodies of two different ponds i.e. Sama and
Danteshwar which are located in Vadodara district of Gujarat
State. The geo-location of Sama pond is 22° 20°35 N and 73°
12°02 E and of Danteshwar pond is 22° 16’34 N and 73° 12’39
E. These are perennial urban ponds and utilized by surrounding
inhabitants for various activities.

The following measurements and observations were recorded
for each sample. i. Total length in centimeters. ii. Standard
length in centimeters. Length was measured with the help of
thread and scale (in cm). iii. Total weight in grams. Weight was
measured with help of an electronic weighing balance to the
nearest 0.01 gram (in gm).

The relationship between the length (L) and weight (W) of fish
was expressed by equation

W=a L’

Where W= weight of fish in gram, L=total length (TL) of fish in
cm. a=Constant (intercept), b = The length exponent (slope)
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When expressed in Logarithm:

Log W=Log a + b Log" i.e. y = A+Bx, where

Y = Log W, B = n (regression coefficient) and X =Log L. The
“a” and “b” values were obtained from a linear regression of the
length and weight of fish.

The condition factor (K) of the experimental fish was estimated
by using Fulton’s condition factor: K= W/L**100..

Where K= condition factor, W= weight of fish (g), L= length of
fish (cm)

The correlation (r’) that is the degree of association between the
length and weight was computed from the linear regression
analysis: R = r?

Results and Discussion

The analysis of the data revealed the growth pattern and
condition of fishes of Sama and Danteshwar ponds. The
regression line derived from the graph represents a linear
relationship between the two morphometric variables viz.,
length (total and standard) and total weight (figure 2, 3, 4, 2A,
2B, 3A, 3B, 4A, 4B) of fish population of both ponds. It can be
seen from the graphs that the points are more or less very close
to the line and hence it can be assumed that there is a close
relationship between the length (total and standard) and Total
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weight. From the graphs (figure 2 and 3, 2A, 2B, 3A, 3B) the
average of total length (TL) and total weight (TW) and standard
length (SL) and total weight of fishes of two ponds indicates
that range of TL and SL of fishes of Sama pond was bigger than
the Danteshwar pond because the growth and condition of fishes
are affected by the water quality of the resources™. Correlation
between TL and TW as well as SL and TW was 0.76, 0.77 and
0.83, 0.87 of fishes of both ponds respectively. This indicates
that there were positive correlations between two variables
where if the length will increase the weight will also increase.
The exponential equation of fishes of Sama and Danteshwar
were Wt = +0.609 (TL)*** and Wt = -1.169(TL)***
respectively. The theoretical value of ‘b’ (regression coefficient)
in length-weight relationship is reported as 3 when the body
form of fish remains constant at different length i.e. the growth
is isometric'’. The value is less than or more than 3 indicates
that is growth is allometric*’. When the value is less than 3
indicate that the fish becomes more slender as they increase in
length®™®. During the present investigation the b’ value was less
than 3. This Indicates that fish become more slender as they
increase in length and the growth pattern of fish population was
allometric. The similar types of values were recorded from
various marine species’*®. Condition factor (K) of fish
population of Sama and Danteshwar ponds were 1.58 and 1.67
respectively, these values were varied slightly with the results
from other studies'”*® and showed that all fishes were in good
condition.

il

Figure-1
Representation of study area

Conclusion

The present investigation indicates that the fishes of Sama and
Danteshwar ponds were in good condition. The range of total
length and standard length of Sama pond was bigger than the
Danteshwar pond. There was positive correlation between
length and weight of fishes of both ponds. The regression
coefficient ‘b’ revealed that the growth pattern of fish
population of both ponds was allometric.
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Figure-2 (aand b)
Graphical representations of the relationship of the Total
length and Total weight of fish population two ponds
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Figure-3(a and b)
Graphical representations of the relationship of the
Standard length and Total weight of fish population of two
ponds
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Figure-4 (a and b)
Graphical representations of the values of Log length and
Log weight of fish population of two ponds.
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