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Abstract

The study was on the effect of stocking density on growth and survival of grey mullet, (Mugil cephalus)
in floating net cages in closed bay, Bapatla. Triplicate groups of mullets with an average initial weight of
0.95 gm were randomly stocked in floating net cages (1mx1mx2m) at 20, 40, 60 and 80 fish/m? designed
as D20, D40, D60 and D80, respectively. Mullets in the cages were fed with 25% crude protein (CP)
formulated diet at 10% of body weight twice daily. Sampling was done weekly. At the end of the
experiment, growth in terms of body weight of fish was high in D20 than those in D40, D60 or D80, and
in terms of weight gain, and specific growth rate of fish was high in D40 than those in D20, D60 and
D80. The analysis of variance for growth performance showed among the treatments at 1% and 5% level
of significance and better performance was observed at D20. There was a significant difference in the
survival rates of mullets at different stocking densities. However, the survival was recorded at D20 (80%)
and lowest at D80 (70%). At the end of the experiment survival rates was high in D20, then those in D40,
D60 and D80. Total Feed Conversion Ratio was lower in D20 and D40, followed by D60 and D80. The
cages stocked with 20 fish/m3 have highest growth performance and 80 fish/m?® showed highest biomass
performance. Water quality parameters were at optimum level during study period. Results suggest that
20 fish/m3 could be recommended for producing better quality mullet fingerlings and 80 fish/m? for
highest number of seed production.
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Introduction

The economic importance of mullet as a major farmed fish species, no special feeds are
commercially available for them in many countries. Apart from dependence on fry availability,
further development of mullet farming depends on the development reliable mass propagation
techniques and on the availability of reliable low cost and efficient feeds that could enhance
production. However, knowledge of their nutritional requirements is limited ™. 1t was found a
consistent decrease in growth with increasing stocking density, indicating the possibility of
competitively reduced feed utilization 2. In cage culture finding out the optimal stocking rate
becomes an important part because stocking density directly influences the growth rate of the
cultured species [,

Stocking density is one of the most important variables in aquaculture because it directly
influences survival, growth, behavior, health, water quality, feeding and production. Increasing
stocking density results in stress ™ which leads to enhanced energy requirements causing
reduced growth and food utilization 1. Optimum stocking densities need to be determined for
each species and production phase to enable efficient management and to maximize production
and profitability . Hence the present study attempted to evaluate the effect of stocking
density on growth and survival of grey mullet.

Statistical analysis

Analysis of variance (ANOVA) was used at 5% significance level to test for significant
differences between various treatments on Growth, Weight Gain, Survival.
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Materials and Methods

The study conducted in the closed bay near Suryalanka,
Bapatla, Guntur district. It lies between latitude- 15°51°
04.54’N and longitude 80°31°58.87’E (Figure 1). The
floating net cages used for experiments were of 20'x10%,
(Hapas of 1m x 1m x 2m size, fine-meshed polyethylene (PE)
net cages (1.25 mm) were fixed in the cages). Outer cage
made up of high density polyethylene (HDPE) was used as
protection from predators (Predatory net). The net cages were
fixed to a bamboo raft. The bamboo raft was used for easy
movement, feeding and sampling of the experimental fishes
on the cage structure. Sealed and air filled plastic drums of
200-liter size were used as cage float for floating of cage
structure. Each cage was covered at the top with a piece of
small mesh size (2.5 cm) net to prevent escape of fish by
jumping and predation of birds. The top of portion of each
experimental hapa was covered with a fine mesh net up to 20
cm depth to prevent floating feeds from escaping the hapa and
the whole structure was tied with anchors at each corner by
nylon rope to make easy movement of floating cages
depending on water level and flow. The cages were positioned
in closed bay 500 m. The submerged volume of the cages was
invariably 1 m3.

Prior to start of the experiment, the transported fish were
acclimated with the sea environment by rearing them in hapa
net for one week. Fish with an average initial weight of 0.95 +
0.005 gm were randomly stocked in the net cages at 20 fish/
m3, 40 fish /m3, 60 fish/m3, 80 fish/m3 as D20, D40, D60 and
D80, respectively, in triplicates. Formulated floating feed with
the 25% crude protein was used for feeding (Table 1). A feed
ring (0.5 x 0.5 m) was fixed at middle of each cage. Feed
rings are enclosures that float at the water surface. They hold
floating feeds and prevent the escape of feed out of cage and
thus reduce wastage of feed.

Growth performance

The growth performance of all the fishes of each floating
cages was individually estimated by taking their total body
length and weight at 7 days interval.

Weight (gm) = Final body weight (gm) — Initial body weight (gm)
Specific growth rate was calculated by the formula

[(L. FBW — L, IBW)/day] x 100

FBW= Final body weight, IBW = Initial body weight, Ln =
Logarithm, Day = duration of experiment.

Total number of fish survived
Survival (%) = x 100
Total number of fish stocked

Final fish weight (gm) — Initial fish weight (gm)
Average Daily Weight Gain (ADWG) =

Number of days

Results

Water quality parameters were at optimum level during the
study period. The parameters were in the following range,
Temperature: 27.5 - 32.3 °C, Salinity: 21 - 30 ppt, pH: 7.6 -
8.4, DO: 4.1 - 6.5 mg/lt, Total alkalinity: 135 - 168 mg/lt,
Ammonia: 0.01 - 0.35 mg/It, Nitrite: 0.01 - 0.03 mg/lt,
Nitrate: 1.95 - 3.85 mg/It (Table 2).

The highest growth performance was recorded at D20 (12.15
gm) and lowest was observed in D80 (10.08 gm) in gery
mullet (Figure 2). The analysis of variance for growth
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performance showed significant difference among the
treatments at 1% and 5% level of significance and better
performance was observed at D20. There was a significant
difference in the survival rates of gery mullet at different
stocking densities. However, highest survival was recorded at
D20 (80%) and lowest at D80 (70%). D20 and D40 (2.31) has
resulted in lowest FCR while highest was observed in D80
(2.55). D40 has resulted highest SGR (1.75) and D20 showed
ADWG (0.177 gm) while lowest SGR (1.63) and ADWG
(0.143 gm) recorded in D80 respectively. D80 showed highest
biomass (560.5 gm) and lowest biomass (194.4 gm) was
recorded in D20.

Discussion

The present study indicated that in cage aquaculture, fish
stocking density has great impact on growth, survival, health,
water quality and production. Consequently, optimum
stocking densities need to be determined for each species and
production phase to enable efficient management and to
maximize production and profitability "1,

Temperature fluctuations can be a significant factor in the
growth of milkfish in nursery and culture ponds that are small
or shallow [, In the present study temperature is slightly
fluctuated with a difference of 1.0 °C to 2.0 °C and no adverse
effect on growth and survival. In the present study recorded
temperature values (27.2 °C to 32.3 °C) are at acceptable
level. Low temperatures (<23 °C) decrease activity,
responsiveness, food intake, growth, and development of
milkfish fry and juveniles; high temperatures have the
opposite effect [°l. In the present study temperature is recorded
more than the above value (>27.6 °C).

Size and water temperature may also influence the specific
growth rate (SGR). In this study, SGR of Grey mullet ranged
between 1.63 (SD 80) to 1.75 (SD 40). SGR decreased at the
highest stocking density of 80 fish/m3. In this study average
daily growth rate between 0.177 to 0.143 is recorded in grey
mullet. ADGR in the present study was found to be high in
low stocking density (SD 20) throughout the study period.
Earlier studies have also reported decreased ADGR with
increasing stocking densities in largemouth bass, Micropterus
salmoides % in seabass 'Y and in silver perch, Bidyanus
bidyanus 2. Developing offshore cage farming is not only a
matter of pushing mariculture or fishery industry, but it will
create significant social-economic influences in future [,
Growth in terms of final weight, and SGR of grey mullet was
higher in SD 20 compare to fish in higher stocking densities
except the weight gain which is higher in SD 40.

In this study highest survival was recorded in lowest stocking
density (SD 20) in grey mullet Survival rate decreased with
increasing stocking density (Figure 3). These results are
similar with the findings of I in Thai pangus and in
pangasius catfish [°1. For the studies on optimum stocking
density in nursery rearing of grey mullet in floating net cages,
formulated feed with 25% CP was used. Grey mullet stocked
at 20 fish/m*® showed better growth performance than fish
stocked at 40, 60 or 80 fish/m®. There was significant
difference between stocking density and survival rate for all
treatments 20 to 80 fish/m?3.

Conclusion

The results of this study indicate that cage culture of grey
mullet (M. cephalus) in the sea can provide significant
advantages in terms of faster growth and effective utilization
of water volume as compared to pond systems thus making it
an alternative culture approach to enhance production.
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Table 1: Proximate composition of the feed ingredients (% on dry matter basis)
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Compositiolnngredlents Fish meal Groundnut cake (GNC) De-oiled rice bran Wheat flour
Moisture 7.04 8.80 8.20 5.72
Crude Protein 55 38.40 12.50 11.30
Crude fibre 3.70 7.30 22.40 00.60
Ether extract 4.03 7.20 3.90 4.02
Total ash 3.46 5.60 15.80 01.55
Acid insoluble ash 5.60 7.60 8.20 4.50

‘E— xpenmental Site

ool

Fig 1: Experimental site at Suryalanka in Guntur district

Table 2: Water quality parameters in floating net cages with grey mullet for different stocking densities (D20 to D80)

Parameters days | Temperature (°C) | Salinity (ppt) | pH (rﬁgl) Total(;lgl;?)llnlty Ammonia (mg/l) | Nitrite (mg/l) | Nitrate (mg/l)
initial 28.5 24 8.2 6.5 137 0.02 0.02 2.25
7 27.9 22 8.1 5.1 140 0.25 0.01 2.15
14 323 21 7.9 4.9 145 0.01 0.02 1.95
21 29.4 24 7.8 4.5 154 0.01 0.03 3.85
28 27.8 26 8.4 5.6 138 0.25 0.02 3.65
35 30.2 30 8.0 5.8 135 0.01 0.01 3.50
42 27.6 29 7.6 4.9 150 0.25 0.02 2.85
49 29.5 30 8.3 5.2 168 0.24 0.02 1.95
56 27.5 27 8.2 4.1 160 0.02 0.02 3.50
63 28.9 28 8.0 4.4 154 0.35 0.03 3.65
14
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Fig 2: Growth performance in (gm) grey mullet in different stocking densities fed with 25% curd protein
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Fig 3: Survival rate of grey mullet at different stocking densities fed with 25% curd protein
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