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Abstract

This study was carried out to investigate the effect of level of
poultry manure and stocking density on growth performance of silver
carp (Hypophthalmichthys molitrix). Six recangle earthen ponds, each of
a total area of about 0.25 feddan (50 x 20 m) representing six treat-
mens (3 levels of poultry manure 150, 300 and 450 kg/feddan/week
within each two stocking densities 3200 and 4800 fish/feddan), were
used in this study. The experiment expanded 20 weeks.

Results obtained showed that average body weight and body
length of silver carp fish during the experiment increased with increasing
poultry manure levels and the increase was more pronounced at lower
stocking density (3200 fish/feddan). Analysis of variance showed that
the differences between average body weight and body length were sig-
nificant (P<0.05). Other growth performance parameters are also dis-
cussed. In general, results indicated that body weight of silver carp in-
creased within each manuring level as the stocking density decreased
the increase in this trait was more pronounced at higher manuring lev-
els. The same trend was observed for body length. Body weight gain in-
creased with increasing manuring level. The resuits indicated that fish
grow better at lower stoking density (3200 fish/fed). The results indi-
cated that increasing manuring level results in an improvement in SGR.
Increasing stocking density led to decrease SGR. Generally, the results
indicated that level of manuring and stocking density seemed to have
no influence on condition factors.
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INTRODUCTION

There is a great need for increasing food production to meet the demand of the
growing world population, especially in the developing countries. Aquaclute, on a ratio-
nal basis, can contribute to cover a sizable part of this demand. Moreover, fish with its
high protein content ranks the top among all protein sources either from plants or ani-
mals. Fish flesh is hgihly of nutritive value and is considered easily digestible.

Tang (1970) classified silver carp as phytoplankton and micro-zooplankon feed-
ers. Bardach et al. (1972) reporteed that silver carp feed on phytoplankton in mid wa-
ter, and are the most commonly stocked phytoplankton feeders. Cremer and Smither-
man (1980) found that the silver carp growth was similar in both fertilized ponds and
ponds receiving feed. Schroeder (1978) reported that rate of growth and stocking
density were correlated with fish yield.

The main sources of fertilizers used in semi-intensive aquaculture systems are
the manures from livestock manure, human sewage and chemical fertilizer. Animal ma-
nure is considered to be better than inorganic ferilizer for promoting the growth of
plankton and benthic food orgaisms in fresh and brackish water ponds.

Animal manures have been used as ferttilizers in fish production throughout the
world, especially in tropical and subtropical regions (Lovshin et al., 194, Miller, 195,
and Wohlfarth and Schroeder, 1979). These widespread inttegrated systems include
livestock-fish, fowl fish, and rice fish cultures. The use of integrated fish farming ponds
seems to be very effective and well-balanced methods of fish cuitture (Braaten,
1991). These ponds can be regarded as semi-intensive systems because significant
fish nurients are derived in ponds from internal produced natural feed which is depen-
dent on ferilization (Pekar, 1994).

Poultry manure provides an inexpensive source of organic matter, which can
stimulae all trophic levels. However, aquaculture species that grow and survive best in
high-nutrientt environments are of a low trophic level and are able to consume directly
animal wastes, and can withstand suboptimal water quality conditions (Buck et al.,

*196).

This study was conducted to investigate the effect of increasing levels of poul-
try manure on growth performance of silver carp, at different stocking densities.

MATERIALS AND METHODS

.

This study was conducted at the Central Laboratory for Aquaculture Research
(CLAR), Agricultural Research Centre. It was carried out in order to investigate the ef-
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fect of applying pouitry dry manure (PDM) at different levels, as well as, stocking den-
sity on growth performance of siiver carp, Hypophthalmichthys molitrix. Six rectangie
earthen ponds each of a total area of about 0.25 Feddan (Fed) (50x20 nri), represent-
ing six treatments [3 levels of poultry manure (M) within each of two stocking densi-
ties, (SD] were used in this study. The three levels of manuring were 150, 300 and
450 kg/fed (40, 80 and 120 kg/pond) weekly. Within each level of manuring two sock-
ing densities of silver carp were tested i.e. 3200 fish/fed and 4800 fish/fed (800 and
1200 fish/pond). The water depth of the experimental ponds was kept almost at 100
cm. The experiment started on the 15th May and ended on the 15th October 1994.
Average weight of silver carp was 5.36 g at the experimental start.

Random samples of fish (50 fish each reatment) were taken once every two
weeks during the whole experimental period. Individual body weight to the nearest
gramme and fish length to nearest cm were recorded for eact'1 sample. There thereafter
the fish were returned to their experimental ponds. Based on data of body weight and
body length, the following parameters were estimated:

Daily gain = W2-W1/T, where W1=initial weight, w2=final weight, T=period in
days.

Specific growth rate (SGR) = Ln W2-LnW1/TT, where Ln=antilog, W1=initial
weight, W2=final weight (Jauncey and Rose, 1982).

Condition Factor (K) = W/L3x100, where W=body length. (Largler, 1959).

Relative growth rate (RGR) = W2-W1/W1, where W1=initial weight, W2=final
weight.

At the end of the experimental period (5 months), ponds were drained from wa-
ter and all fish in ponds were harvested by seining.

Quality of pond water was checked once a week to determine temperature, pH,
Secchi disk reading, dissolved oxygen, ammonia, salinity, total alkalinity, total hardness,
total phosphorus, ortho phosphorus, phytoplankton and zooplankton according to Boyd
(1979). Secchi disk visibility was used to determine availability of natural food in
ponds.

The two ways analysis of variance was applied on the collected data according
to Harvey (1990) and differences between means were tested for significance accord-
ing to Duncan's multiple range tests as described by Duncan (19585).
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RESULTS AND DISCUSSION

Effect of level of poultry manure and stocking density on perfor-
mance of silver carp

1. Body weight

Average of body weight of silver carp fish reattment M1SD1 (150 kg poultry
manure and 3200 fish/fed), M1SD2 (150 kg manure and 4800 fish/fed, M2SD1 (300
kg poultry manure and 3200 fish/fed)), M2SD2 (300 kg poultry manure and 4800
fish/fed), M3SD1 (450 kg manure and 3200 fish/fed), and M3SD2 (450 kg manure
and 4800 fish/fed) are presened in Table 1. Analysis of variance showed that differ-
ences in body weight two weeks after the experimental start, were insignificant. The
same trend was observed at 4 weeks after experimental start. Six weeks after experi-
mental start, averages body weight for the experimental groups were 107.72, 97.18,
126.38, 115.90, 159.22 and 136.86g for M1SD1, M1SD2, M2SD2, M2SD1, M2SD2,
M3SD1 and M3SD2, respectively. Analysis of variance for body weight at this period re-
vealed that differences among the treatments were significant (P<0.05) for the favour
of higher manuring levels at lower stocking densities (M3SD1).

After 10 weeks of the experimental start, averages of body weight for the same
groups cited before were 170.70, 142.28, 211.90, 185.96, 302.02 and 249.0 g, re-
spectively. The statistical evaluation of the results showed that differences in body
weight among the experimental groups were significant (P<0.05). At this period the
group M3SD1 gave the highest body weight, and the lowest was obtained also by
M1SD2.

Analysis of variance showed that groups M3SD1 and M3SD2 had significant
(P<0.05) heavier body weight at 12 weeks after the experimental start as compared
to all other groups. Results showed also that M1SD2 group had significantly (P<0.05)
the lowest body weight as compared with the other treatments after 12 weeks of the
experimenttal start, however, differences among groups M1SD1, M2SD1, M2SD2 and
M3SD2 were significant (P<0.05).

In general, results of body weight after 12 weeks of the experimental start indi-
cated that body weight increased as the stocking density decreased within each ma-
nuring level. Also, these results showed that body weight increased with each increase
in manuring level.
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At 14 weeks after the experimenal start, the statistical analysis of the results showed
that M3SD1 group had significantly (P<0.05) heavier body weight as compared to the
other treatment groups, followed in a decreasing order by Mst1 , M2SD2, M1SD1 and
M1SD2, respectively. These results indicated that increasing the manuring level from
150 to 450 kd/fed increased significantly (P<0.05) average body weight when applied
at lower stocking density. The same trend was observed at 16 and 18 weeks after the

experimental start.

At the end of the experimental period, i.e. 20 weeks after start, averages final
body weight for the same groups cited before were found to be 322.50, 269.30,
398.94, 350.98, 586.00 and 506.06 g, respectively, (Table 1). The statistical analysis
of the results showed that the group M3SD1 had significantly (P<0.05) the highest fi-
nal body weight. These results indicated that, final weight of silver carp increased with-
in each manuring level as the stocking density decreased, and the increase in this trait
was pronounced at higher manuring levels.

Regardless of stocking density, averages of body weight as affeced by manuring
level during all intervals increased significantly (P<0.05) with each increase in the level
of manuring from 150, 300 to 450 kg of poultry manure per fed (Table 2).

Averages of the final weights (20 weeks after experimental start) were 295.90,
374.96 and 546.17 g for manuring levels 150, 300 and 450 kg poultry manure/fed,
respectively, (Table 2). Analysis of variance for final body weight as affected with ma-
nuring level, regardless of stocking density, showed that, final body weight increased
significantly (P<0.05) with each increase in the level of applying pouitry manure to the
ponds of silver carp.

These results may lead us to recommend applying the poultry manure in silver
carp ponds at a level of 450 kg/fed every week in order to improve the growth perfor-
mance of this fish species. These results are in partial agreement with the finding of
Hickling (1962), who reported that, increasing the rate of application of organic ferti-
lizer (cow dung) enhanced the growth rate of fish. The same author added that, better
growth of fish was observed with higher rate of manure application. Results presented
in Tables 1 and 2 are also in accordance with those obtained by Pullin and Shehadeh
(1980) who repored that, application of poultry manure to common carp ponds cul-
tured in monoculture system increased the fish production. In this connection, Batter-
son et al. (1988) reported that, yield of Nile Tilpia at the final harvest increased linear-
ly with increasing the level of application of chicken manure from 12.5, 25.0, 50.5, to
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100.0g/m3/week in earthen ponds.

Results presented in Table 3 showed that, regardiess to the level of manuring,
averages of body weight of silver carp decreased significantly (P<0.05) with increasing
stocking density at all experiments. Averéges of final weights after 20 weeks of the ex-
perimenal start were 435.91 and 375.45 g for stocking density 3200 and 4800 fish/
fed, respectively. Analysis of variance showed that, fish kept at lower density had sig-
nificantly (P<0.05) higher final weights as compared with those stocked at higher den-
sitry, regardless of level of manuring. These results are in agreement with the findings
of Rappaport and Sarig (1979) who showed that, reduction of stocking density of carp
from 40000 to 20000 fish/ha resulted in increased individual daily growth rate of up
to 55% and a drop of 17-33% in feed conversion ratio. The same authors reported
also, that the density of 4000 fish/ha in comparsion with the higher density of 2000
resulted in 6% drop in daily growth increment per unit area. The same trend was also
observed by Kwang and Williams (1992) who reported that, growth of Nile Tilapia de-
creased with increased stocking density. They showed also, that, the optimal density
for better harvesting weights and fish size is 2 fish/m3. Results presented in Table 3
are also in accordance with finding of Suresh and Kewilin (1992) who showed that, in-
creasing the stocking density of red Tilapia reared in recirulared water system from 50,
100, and 200 fish/m3 resulted in linear decrease in daily weight gain

2. Body length

As presented in Table 4, average of body length (cm) at the experimental start
was 19.28 cm for all groups indicating the complete homogeneity of the experimental
groups at the start. Differences among the experimental groups were not significant
(P>0.0 till 8 weeks after the start of the experiment. Averages of body length after
ten weeks after of the experimental start for groups M1SD1, M1SD2, M2SD1, M2SD2,
M3SD1 and M3SD2 were 24.88, 23.80, 26.70, 26.70, 30.38 and 28.40 cm, respec-
tively. The analysis of variance of the results this period indicated that, the M3SD
groups had significantly (P<0.05) superior body length compared to the other groups,
followed by the M3SD2 group.

The same trend was observed during the following periods indicating that higher
manuring level at lower stocking density leads to significant improvement in body
length development.

Regardless of stocking density, averages of body length, as affected by manur-
ing level differ insignificantly among manuring levels at the start and two weeks there-
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after. As presented in Table 5, averages of body length at the periods 6-20 weeks af-
ter the experimental start, as affected by level of manuring increased significantly
(P<0.05) with each increase in the level of poultry manre application. After 10 weeks
of the start, averages of body length for manuring levels 150, 300 and 450 kg/fed
were found to be 24.30, 26.55 and 29.31 cm, respectively. At the end of the experi-
mental period, they were 30.39, 33.30 and 40.20 cm, respectively. Analysis of vari-
ance for body length at the end of the experimental period revealed that, body length
of silver carp increased significantly (P<0.05) with each increase in the level of manur-
ing, regardless of stockihg density. These results may lead to the conclusion that, ma-
nuring the silver carp ponds with poultry manure at higher rates increased significantly
(P<0.05) the growth performance in gerneral and specifically body length; and the in-
crease in body length was more pronounced at higher level of poultry manure applica-
tion.

Regardless of level of manuring, averages of body length, as affected with stock-
ing density showed insignificant effect on body length, although silver carp stocked at
lower density showed longer bodies as compared to those stocked at higher density.
During the following periods, fish stocked at lower density (3200 fish/fed) showed sig-
nificantly (l5<0,05) longer body length compared to those stocked at higher density
(4800 fish/fed), regardless of manuring level (Table 8).

Results of body length as affected with stocking density behaved parallel to
those of body weight, regardiess, of manuring level. In this connection, Swingie (1966)
noted that the rate of stocking of fish is an extremely important factor at all levels of
fish production. He added that, if few fish were stocked, the results were large fish
with low yield, however, at very high stocking densities the results may be high yield of
fish with small undesirable size.

Results presented in Table 6 are in agreement with the finding of Snow (1983)
who reported that, increasing the stocking density from 17800 to 141000 fish/ha re-
sulted in a decrease in body length from 9.4 cm to 6.8 cm, respecively.

Daily weight gain (DWG)

At all the periods, the M3SD1 group was superior in daily gain in weight as com-
pared with the other groups (Table 7). These results indicatted that daily gain of silver
carp increased with each increae in the level of manuring, and the increase was more
?ronounced at lower density. Regardless of stocking density, daily gains of silver carp
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as affected with the level of manuring during all experimental periods were the highest
for the group of the highest manuring rate (450 kg/fed), followed in a decreasing or-
der by those received 300 and 150 kg/fed, respectively (Table 8).

Regardless of level of manuring, the averages daily gain in weight as affected by
~ stocking density during all experimental period were 2.40 and 2.00 for stocking 3200
and 4800 fish/fed, respectively, (Table 9). These results indicated that fish grow bet-
ter at lower density as compared with the higher one. These results are in agreement
with those reported by Wyban et al. (1987) who showed that the average individual
growth rates were negatively correlated with stocking density.

Specific growth rate (SGR)

Average of specific growth during the experimental periods for the experimental
groups are presented in Table 10. The averages of SGR during the whole experimental
period for the groups were 0.97, 0.85, 1.11,1.08,1.37 and 1.27 for M]SD1,. misD2,.
M2SD1, M2SD2,. M3SD1,. and M3SD2, respectively. These results indicated that, SGR
in general, increased linearly with each increase in level of manuring, however, the in-
crease was more pronounced at lower stocking densities.

The averages of SGR during the whole experimental period as affectted with le-
vel of manuring, regardiess of stocking density, were 0.91, 1.07 and 1.32 for manuring
levels 150, 300 and 450kg/fed, respectively. These results indicated that, increasing
manuring level resuited in an improvement in SGR (Table11).

Averages of specific growth rate as affected with stocking density, regardless
of level of manuring during the whole experiment were 1.15 and 1.05 for stocking den-
sities 3200 and 4800 fish/fed, respectively, (Table 12).

These results indicated that, increasing stocking density of carp resulted in de-
creased specific growth rate at almost all periods studied except at 12,14,16, and 18
weeks after experimental start. These results are in accordance with those reported
by Wallace and Kolbeinshavn (1988), who found that the changes in the SGR during
their experiment indicated that, the increase in denities and size influenced the fish
growth, and, consequently, growth parameters like SGR.

Relative growth rate (RGR)

Average of RGR for the experimental groups during all experimental period are
given in Table 13. Results presented in this Table indicated that, highest RGR values for
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almost all-experimental groups were those of M3SD1 obtained during the period from

the 30 th of May to 15 th of August, i.e 2 to 12 weeks.
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