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Abstract: Post larvae of Penaeus monodon were collected from cultured ponds in the coastal areas of northern Odisha in 2009.Length
and weight measurements were taken every 30 days interval for the study of growth and length-weight relationship. The regression
coefficient (r?) was calculated to be 0.980, 0.982 and 0.979 for males, females and pooled samples. From regression equation b’ values
were traced for males (2.340), females (2.573) and pooled samples (2.454).The result demonstrated that lesser b’ values in all cases
correspond to slender growth of the samples indicating allometric growth.
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1. Introduction

The giant tiger shrimp, Penaeus monodon is the major
species cultured and constitutes about 95-99% of total
farmed shrimp production in the country [1]. It has the
fasted growth rate among a number of penaeid species
reared in captivity [2]. P.monodon is euryhaline and
tolerates wide variations in salinity. The culture of shrimp
has received maximum importance due to its high nutritive
value, unique taste and high market value.

Length-weight relationships are important for a wide range
of studies, such as estimating growth rates, age structure and
shrimp population dynamics [3].Variations of length-weight
relationship is an indicator in fishes and crustaceans that
reflects fluctuations of uptake and allocation of energy.
Further variations are affected by many factors such as food,
stress due to overcrowding or reproductive cycle. The ratio
also varied among sexes, species and seasons in both wild
and cultured populations of P.monodon [4], [5]. Length-
weight relationship between the two variables [6] is studied
to determine the growth and possible differences among
different stocks of the same species [7], [8].

The condition factor (K) is an index reflecting interactions
between biotic and abiotic factors in the physiological
condition of the fishes. Though condition factor indicates the
general body condition not the biochemical characteristics
[9] but the body condition could be a useful complement in
invitro proximate composition analysis [10, 9, and 25].
However, the report on morphometric analysis on the basis
of length-weight parameters and conditional factor (K) of
P.monodon of coastal waters of Bay of Bengal along north
east coast of Bhadrak, Balasore district of Odisha is limited.
Although the water body of Bay of Bengal was studied by
authors like [11] and [12] on various aspects including fish
availability but the marine shrimps like P.monodon was not
studied in wild condition or in captive condition. Hence an
attempt has been made to study the penaeid shrimp

(P.monodon) in cultured ponds along the coastal belts of
northern Odisha.

2. Materials and Methods

2.1 Study site

The shrimp samples were collected from the ponds of S.R.
Aquafarm pvt. Ltd. present at Kasaphala, Balasore in the
district of Balasore and Albatross Aquafarm Pwvt.Ltd.at
Karanpali, Baincha in the district of Bhadrak for quantitative
and qualitative analysis. The farms are situated along coastal
belts of Bay of Bengal, Odisha. Balasore is situated between
20° 48 -21° 29° N(Latitudes) to 86° 16 -87° 29 E
(Longitudes). Bhadrak is situated between 20° 43" -22° 11" N
(Latitudes) to 82° 39" -85° 13'E (Longitudes).The coastal
area along Bay of Bengal has high productivity [11] which
support a large diversity of fishes and crustaceans.

2.2 Data Collection

The samples of shrimp were studied from the cultured ponds
at different stations at an interval of 30 days during 2009-
2010.The samples were identified and males and females
were sorted by observing thelycum and petasma features
[13,14].The length-weight was measured and conditional
factor (K) was calculated from this. The total length (L) of
each shrimp was measured from the tip of the rostrum to the
end of the telson to the nearest 1mm. with a measuring
board. Weight (W) was measured to the nearest 0.01 gm. by
an electronic balance (Wensar model no PGB 600 India)
after wiping the moisture on the body of the shrimp.
Regression analysis and Analysis of variance (ANOVA) was
calculated using software SPSS version 16.0.The length-
weight relationship was calculated by the equation W = aL”
where W is the total body weight (mg),L is the total length
(cm), ‘a is a coefficient related to the body form and b is
exponent indicating isometric growth when equal to 3
[15].Parameters 'a and b were estimated by linear
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regression on the transformed equation: Log;o (W) = Logyo a
+ Logye (L).

3. Result

The length of P. monodon of 30 days ranged from 2.15
+0.15cm to 3.85 +0.85cm in females whereas the males
ranged from 2.17 £0.25 to 3.00 £0.17cm.The average length
of P. monodon 60 days was found to be 6.55 +0.35cm in
females and 5.71 £0.28cm in males. The mean length of 90
days female P. monodon was found to be 10.70 +0.37cm in
females to 8.15 +0.35cm in males and the length of 120 days
females was found to be 15.85 +0.25cm whereas the mean
length of males was found to be 14.35 +0.35cm.

The average weight of 30 days male and female P. monodon
(PL) was found to be 2.89 +0.13 gm and 3.00 £0.15 gm but
in infected ponds the 30 days P. monodon weighed about
2.15 +0.13gm and 2.26 +0.16gm.The average weight of
healthy 60 days, 90days and 120 days old PL was found to
be 5.76 +0.34gm, 18.70 £0.15gm and 34.15 +0.35gm.But
the average weight of infected P..monodon of 60 days, 90
days and 120 days were found to be 4.34 +0.15gm, 16.24
+0.17gm and 25.00 £0.39gm.

Analysis of variance with two factors (ANOVA) was
calculated among stations (ponds) of both the districts
between station and age (30 days to 120 days) and the result
showed that the length-weight relationship did not show any
significance among stations (F =1.496 and F =1.268 where P
=0.234 and 0.302).But the length-weight as well as
condition factor (K) showed highly significant value among
different age groups like 30 days,60 days,90 days and 120
days ( F=6184.25 and 5197.64 and ). No significant value
was found among stations and age groups (Table 1).

Table 1: Two way analysis of variance of length, weight
and condition factor in P.monodon

Analysis of variance with two factors (pooled)
Type I
Dependent | Sum of Mean
Source | Variable |Squares | df | Square F Sig.
Station | Lenath 536 |3 | .179 510N | .676
Weicht | 4554 |3 | 1518 | 6975 |557
CF 14571 | 3 | 4.857 | 1.129"S | 343
Age Lenagth [1998.498| 3 |666.166 |1900.08™ |.000
Weight [12303.71| 3 14101.238(1883.15™ |.000
CF 981.474 | 3 |327.158 | 76.019™ |.000
Station* | Lenath | 2.583 | 9 | .287 819N | 601
age Weight | 9.027 |9 | 1.003 | 461" |.897
CF 4259 | 9 | 4.733 | 1.100" |.373
Error Lenath 28.048 |80 351

Weiaht [174.229 {80 | 2.178
CF 344,293 (80 | 4.304
Total Lenath [8676.181|96
Weiaht [30781.49|96
CF 2716.842 | 96
Corrected | Lenath [2029.666 | 95
total Weight  [12491.52 |95
CF 1382.934 |95
a. R Sauared = .986 (Adjusted R Sauared = .984)
b. R Squared = .986 (Adiusted R Squared = .983)
c. R Squared = .751 (Adijusted R Squared = .704)

For the length-weight relationship, the estimates of the
regression parameters for males and females and pooled
value were obtained by regression analysis are shown in
table 2. The equation of length-weight relationship and their
logarithmic transformation was represented in table 1. The
degree of association between the length and weight was
computed from the linear regression analysis by the
coefficient of determination of (r?). Correlation coefficient
(r) values were obtained by calculating the regression
parameters as r= 0.980 for males, r=0.982 for females and
r=0.979 for pooled value and were found to be significant at
p= 0.05, indicating good correlation between length and

weight of P. monodon (Table 2).

Table 2: Length-weight relationship parameters and condition factor (K) of P.monodon

Source n Length Weight Regression parameters CF
Min Max | Min Max a b r? (K)
Male 48 | 2.00 1550 | 1.50 | 31.05 | -5571 | 2.340 | 0.980 4.551+0.690
Female | 48 | 3.05 1593 | 1.80 | 34.00 | -7.806 | 2.573 | 0.982 2.903+0.328
Pooled | 96 | 2.00 1593 | 150 | 34.00 | -6.623 | 2.454 | 0.979 3.727+0.389

From the regression equation obtained in the present study,
it is clear that the ‘b’ values traced for males (2.340) and

females (2.573) and for pooled sample (2.454) which was
lower than 3. The condition factor obtained in the present
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study ranged from 2.903+0.328 in females to 4.551+0.690 in
males (Table 2). Thus males exhibit higher K value than
females.
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Figure 1: Parabolic relationship between Length and weight
of female P.monodon.
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Figure 2: Parabolic relationship between length and weight
of male P.monodon.
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Figure 3: Parabolic relationship between Length and weight
of pooled P.monodon.
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Figure 4: Linear relationships between length and weight in
female P.monodon.
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Figure 5: Linear relationship between length and weight in
male P.monodon.
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Figure 6: Linear relationship between length and weight in
pooled P.monodon.

4. Discussion

Generally shellfishes and crustaceans maintain dimensional
equality and the length-weight slope value less than 3 which
indicate that the animal becomes slender as it increases in
length where as the slope having value greater than 3
represents stoutness indicating allometric growth [16],[9].
The parameters of length-weight relationships estimated in
the present study were within the ranges and also
demonstrated by several workers as [17],[9] and [18]. The
parabolic relationship between length and weight of females,
males and pooled P. monodon is plotted in Figs.1, 2 and 3
respectively. Similarly the logarithmic values of observed
length and corresponding weights of males, females and
pooled P. monodon are plotted in Figs. 4, 5 and 6
respectively. The use of total length to determine length
weight morphometric relationships has been widely applied
for penaeids [19, 20, 21, and 5]. The growth rate of animals
varied widely which depend upon developmental stages
[5].In case of females the parabolic relationship between
length-weights (Fig.1) showed isometric growth pattern. The
higher slope of grow out may be due to developmental
pathway of male prawn [16].In contrast, the females did not
show any significant differences although showed higher
slope. Bigger female sizes might be due to greater weight,
increase per molt cycle leading to faster growth rate [22].But
separation of morphometric relationships according to sexes
may not be important for penaeids at certain life stages
[19,23,21]. Further [5] had reported that morphometric
dimorphism due to sex was observed only after the brood
stock stage in captivity when females showed greater body
weight per unit length in P. monodon.
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The condition factor (K) played an important role in
management of culture system as it provides certain
information of specific conditions in which the organisms
are growing [24].Further it is an indicator of changes in food
reserves and therefore an indicator of the general shrimp
condition. Our study also reflected good condition of
shrimp. Further [16] has demonstrated that a condition factor
(K) and relative condition factor (K,) as 1.09 and 1.00 in
Macrobrachium rosenbergii, suggesting good condition of
the prawn .
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Figure 7: Condition factor (K) for male, female and pooled
P.monodon in four stations.

In the present study the significantly higher K value in
(Fig.7) growing animals (males and females) may be
attained due to maturity of shrimps [9].The present results
revealed that condition factor of shrimp may also be
considered as an indicator of management efforts in a
culture system.
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