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ABSTRACT

An experimental trial was conducted to study the effect of varying stocking density on the growth and survival of
freshwater prawn Macrobrachium dayanum. It was recorded that stocking density Do showed the highest final mean
length (2.40+0.288 cm) followed by D2 (2.22+0.264 cm), D3 (2.11+0.264 cm) and least in D4 (2.02+0.264 cm). The final
mean weight at the end of the trial period showed marked significant differences among different stocking densities. It
was observed that the increasing stocking density resulted in a huge decrease in the mean weight of the post larvae. The
stocking density Do showed the highest final mean weight (0.450+0.002g) followed by Di (0.416+0.001 g), D:
(0.386%0.001g), D3 (0.374+0.012g) and lowest in D4 (0.360+0.001). Feed Conversion Ratio (FCR) was maximum and
statistically significant (P<0.05) in case of D4 (0.315+0.02) and significantly lowest (P<0.05) in case of DO (0.150+0.02).
A comparative decline in feed conversion efficiency (FCE) was evident as a stocking density in the experimental sets was
increased. The highest survival rate was found for DO (91.56+1.17%) followed by D1 (84.88+1.74%), D2 (70.03%0.62 %),
D3 (59.92+1.01%) and lowest in D4 (44.99+1.35%)).
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INTRODUCTION

In intensive culture system high stocking densities are expected to generate increasing production. The
fact however is that the carrying capacity of water body exercises the final control and act as a limiting
factor, thereby, restricting the sustenance of life beyond a certain amount of biomass. Therefore, in order
to obtain a production within minimum resources and maximum income it is necessary to determine the
optimum stocking density. Several studies have been conducted to evaluate survival and growth rates of
prawn stocked at different densities in the culture ponds with an aim to ascertain ideal stocking densities
for obtaining maximum yields.

MATERIAL AND METHODS
The experiment to determine the different stocking densities was conducted in the laboratory,
Department of Zoology, University of Jammu. After proper acclimatization of post larvae of M. dayanum,
the length and weight of post larvae was recorded. The larvae were stocked in plastic troughs (0.35m x
0.4m depth). The troughs were marked as Do, D1, D2, D3 and D.. The different stocking densities were:

Do - 5 prawns per trough

D1 - 10 prawns per trough

D - 15 prawns per trough

D3 - 20 prawns per trough

D4 - 25 prawns per trough
The water in trough was vigorously aerated by constant supply of air. About 1/3rd of water was changed
in alternative days. Routine physicochemical parameters (dissolved oxygen, temperature and pH ) and
Growth parameters viz. Average Weight Gain (AWG), Percent Weight Gain (PWG), Feed Conversion
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Ratio(FCR), Feed Conversion Efficiency (FCE), Specific Growth Rate (SGR) and Survival Rate (SR) were
recorded using standard methods. In order to check the aggressive behavior and to prevent the
cannibalism and aggressive behavior, small pebbles and PVC pipes were kept at the base of trough. The
increase in weight and length of prawn was used as growth measures. The duration of experiment was 60
days. Feeding was maintained at the rate 5-8% body weight with 35% crude protein( Ideal feeding rates
and crude protein levels predetermined under other experimental setup.

RESULT AND DISCUSSION

An experimental trial was conducted to evaluate the effect of varying stocking densities on the growth
and survival of post larvae of Macrobrachium dayanum with fixed feeding rate of 5-8% of wet body
weight for a period of 60 days. The initial mean length of prawn larvae was 1.20+0.62 cm in Do, D1, D2, D3
and D4 respectively. It was recorded that the stocking density Do showed the highest final mean length
(2.40+0.288 cm) followed by D2 (2.22+0.264 cm), D3 (2.11+0.264 cm) and least in D4 (2.02+0.264 cm).
The highest value of final mean length was found to be significantly different (P>0.05) from the rest of the
values. The perusal of ( Graph 1) shows the initial mean weight of post larvae as 0.300+0.001,
0.301+0.001, 0.300+0.001, 0.301+0.001and 0.303+0.001in Do, D1, D2, D3and D4 respectively. The final
mean weight at the end of the trial period showed marked significant differences (P>0.05) among
different stocking densities. It was observed that the increasing stocking density resulted in a huge
decrease in the mean weight of the post larvae. Several workers have also studied the effect of varying
stocking densities [2, 6, 11, 12] and all of them arrived with the results altogether different from one
another.

Presently, the stocking density Do showed the highest final mean weight (0.450+0.002g) followed by D
(0.416+0.001 g), D, (0.386+0.001g), D3 (0.374+0.012g) and lowest in Ds (0.360+0.001). Such
observations were in agreement with the findings of various other investigators [18, 19, 6, 11] who also
have recorded an inverse relationship of mean weight with the increasing stocking density. The statistical
analysis indicated that the differences among the mean weight of prawns obtained from the stocking
density Do D1. D2, D3 and D4 were quite significant (P< 0.05).

During the present course of study, the Average weight gain (AWG) were found to be maximum (Graph 2)
for Dy (0.150£0.002g) and lowest for D4 (0.057+0.002g). The highest value of AWG was found to be
significantly different (P<0.05) from the rest of the values. The values for Dz (0.073+0.002g) and D4
(0.057+0.002g) although showed significant decrease as compared to D1 and D; (Graph 2) but did not
vary significantly among themselves (P>0.05) Such results were in accordance with the findings of El-
Sherif and Mervat [2], who reported the mean weight gain of Macrobrachium rosenbergii juveniles at the
end of 90 days period to be 0.69, 0.64, 0.52 and 0.27g/prawn for the stocking density 50, 100, 150 and
200 prawns/m? respectively. Our results also coincide with the previous findings of other workers [2, 3,
17,10, 15] who have also witnessed that the growth performance decrease with the increasing densities.
The percentage weight gain PWG (Graph 3) also followed the same trend as that of average weight gain
and the highest value was found for D0(50.00+0.02%) followed by D1 (38.20+0.02%), D, (32.33+£0.02%),
D3 (28.66+0.01%) and D4 (18.18+0.02) which was in accordance with the findings of El-Sherif, [2];
Haque et al. [3]; Langer et al. [6] and Paul et al. [12]. When analyzed statistically, Do was observed to be
significantly different (P<0.05) from the rest of the values but D1 and D; did not vary significantly from
one another (P>0.05).

A critical analysis of Graph 4 reveals that the Feed Conversion Ratio (FCR) is maximum and statistically
significant (P<0.05) in case of D4 (0.315%0.02) and significantly lowest (P<0.05) in case of Dg
(0.150+0.02). The values of D, (0.224+0.02) and D3 (0.256+0.03) were not found to vary significantly
from one another. Thus, statistically FCR followed the order as D4>D3>D,>D;>Dy. Perusal of figures
(Graph 4 )reveals that the feed conversion ratio (FCR) increases with increase in the density of prawns
which stands in accordance with the findings of Zaki et al, [19]) who studied the effect of stocking density
of marine shrimp on the FCR. Wherein the values were 2.05, 2.20, 2.38, 2.62 and 2.77 corresponding to 3,
6,9, 12 and 15 shrimps/m? respectively. Such results also coincide with the results found by Langer et al.
[6].

The FCE (Feed Conversion Efficiency) was inversely related to FCR and it is clearly evident from (Graph
5) that FCE records maximum value (6.666+0.02) for Do and is significantly different (P<0.05) from those
recorded for D4 (3.174£0.01). However, the values of FCE for D; (5.555+0.03) and D> (4.464+0.02) do not
differ significantly from each other (P<0.05). Further, it is clearly evident that the increasing stocking
density reduced the feed conversion efficiency (FCE). Such results are in accordance with the findings of
Shrivastava et al. [15] and other workers who have worked under the similar conditions [12, 18, 11].
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The values of Specific Growth Rate SGR (Graph 6) were also observed to be maximum for Do
(0.801+£0.01%) and lowest for D4 (0.287+0.02%). The statistical analysis showed that the differences
among the stocking densities with respect to specific growth rates of post larvae were significant
(P<0.05) but the differences between stocking densities, D1 (0.539+0.03) and D (0.420+0.02) were not
significant (P>0.05)Our results were in full agreement with the results of El-Sherif and Mervat [2], who
found that the SGR value of prawn at the end of the trial period decreased (1.48, 1.47, 1.46 and 1.34%) in
the order viz., 50, 100, 150 and 200 prawns/m?” respectively. A similar trend has also been witnessed by
several other workers [6, 15, 8].

During the present study, it was observed that the survival rate of prawns during the trial period declined
as the stocking density increased. The highest survival rate in Graph 7 was found for Dy (91.56+1.17%)
followed by D; (84.88+1.74 %), D, (70.03+£0.62%), D3 (59.92+1.01%) and lowest in D4 (44.99+1.35).
When analyzed statistically, it was found that the highest value for D1 was significantly different (P<0.05)
from other experimental sets but the values for D, and D3 were not found to differ significantly among
themselves (P>0.05). Reduced survival at high density is probably due to cannibalism process which is a
very common phenomenon prevailing in crustaceans (Rouse et al. 1991 and Jones, 1995). Our results are
also in accordance with the results reported earlier by Daniels et al. [1], Marques et al. [9], Marlina and
Panjaitan [8]. Kotiya and Vadher [5] observed the survival percent as 95.1, 90.9, 89.9, 85.2, 81.6 % in L.
vannamei at stocking density 30, 40, 50, 60, 70 and 80 p/m? respectively. On the contrary some workers
[16, 9, 11] highlighted that the increasing stocking density had no significant effect on survival rate.
Lopez-Uriostuegui et al. [7] recorded that the overall prawn production increased with increasing density
and varied from 1,307.2 kg/ha at a density of 6 prawns/m3 to 2,013.3 kg/ha at a density of 24 prawn/m3.
Since Dy (5 prawn/m?) produced better overall performance in terms of mean growth, FCR, FCE, percent
survival rate, percent weight gain, therefore an optimum space of 0.2m? is the recommended density to
be a minimum requisite for individual prawn larvae of mean size 1.20+0.62 cm in monoculture condition.
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Graph 1: showing growth in weight (g) of post larvae of Macrobrachium dayanum at different
Stocking densities for 60 days.
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Graph 2: showing Average Weight Gain (AWG) by post larvae of Macrobrachium dayanum at
different stocking densit
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Graph 3: Percent Weight Gain (PWG) by post larvae of Macrobrachium dayanum at different
stocking density.
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Graph 4: Feed Conversion Ratio (FCR) by post larvae of Macrobrachium dayanum at different
stocking densities.
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Graph 5: Feed conversion efficiency (FCE) by post larvae of Macrobrachium dayanum at different
stocking densities.
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Graph 6: Showing Specific Growth Rate by post larvae of Macrobrachium dayanum at different
stocking density.
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Graph 7: showing Percent survival rate at varying stocking density of post larvae of Macrobrachium
dayanum
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