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ABSTRACT

Six treatment groups were conducted in earthen ponds, each of total area of 0.38 feddan.
The ponds were stocked with silver carp fingerlings weighting 49.8 - 50.3g. at the
experimental start .The ponds included three stoking densities ( SD500- SD 1000 and
SD1500) and two manuring rates ( MR)within each density tested ( MR100 and 150 kg
poultry manure /pond /week)with two replicates for each pond. The experimental period lasted
210 day.The parameters of body weight (BW) , body length (BL), condition factor (K),
specific growth rate (SGR) and total fish production were recorded . Economical evaluation of
the various treatment groups of the experiment was also calculated . Results obtained can be
summarized in the following :(1) Treatment applied had rel eased significant effectson gainsin
live weights, k and SGR. (2) Under both manuring rates (100 and 150 kg poultry manuring
/pond /week ), total body weight and body length decreased significantly ( P<0.05) with each
increase in the stocking density . (3) Final body weight and body Iength of groups stocked at
the same density increased significantly (P<0.5) with the increase in the manuring rate from
100 to 150 kg poultry manure /pond/week at the densities tested. (4) Increasing the fish
stocking density resulted in anincreaseinthetota fishyield inall treatmentstested . (5) The
highest net return was obtained by SD500 MR100 group followed in a decreasing order by the
other groups .
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Silver carp Hypophthalmichthys
moltrix (valenciennes), a species native to
China, isfilter-feeding omnivores. Thefish
has been widely introduced throughout the
old for aguaculture and it is contributing
22% (>3 million tones ) of world carp

Silver carp widely used for biologica
control of plankton in aquaculture ponds,
;lakes | reservoirs and swage lagoons .1t
may reduce the prevalence of cyano-
bacterial off-flavors (Tucker, 2006). One of
the major problems faced by rapidly
growing aguaculture is the availability of
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fish feed, since feed is the largest operating
cost of seminternsive fish farming. Feeding
cost often congtitutes more than 50% of the
total cost of production in intensified
culture system (Sehagal and Toor, 1991
and De Silva, 1992).

The nutritional value of natural
food organism is sufficient to support
excellent fish growth. They are a rich
source of protein , often containing 40-
60% protein on dry matter basis (De Silva
et al .,1991 ) . The manure can be used
from adirect or indirect integration of fish
and livestock .In the direct integration
system fresh manure is added continuously
to the ponds, while in the indirect
integration the manureistransported to the
ponds and used in fresh or treated formsin
different manure regimes(Peker, 1994 and
Pillary 1995 ). Miller (1976) noted that as
natural food becomes over harvested dueto
intensive stoking , fish will accept
supplementary  feeding. Woynarrovich
(1980) and Barash et al. (1982) reported
that phytoplankton and zooplankton
production increased significantly due to
duck manure which provides a continuous
supply of organic matter containing
important elements, carbon , nitrogen and
phosphorus required to increase the natural
food supply. Therefore, the integration of
crop and livestock farming with fish
culture has been successful because of the
complementary nature of the input and
output characteristics of the different
systems (Lightfoot et al .,1993). The
output from one part of the system

becomes an input to another part of the
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system and in this way the best useis made
of the nutrient and energy inputs to the
farming system, so minimizing nutrient
leakage ( potentially polluting wastes ) and
potential economic loss (Midlen and
Reddin, 1998).

Sliver carp is a surface feeder
feeding mainly phytoplankton; it takes also
artificial feed (Pillay, 1995). Hafez and
Abdel Hakim (1998) reported that body
weight and length of diver carp reared in
earthen pond increased significantly with
increasing the level of duck manure
Bakeer (2001) reported that applications of
duck manure increased final body weights
of silver carps reared in cage culture. Also
Bakeer et al. (2003) studied the effect of
chicken manure fertilization Blue green
agae as wdl as stocking density on
plankton communities, growth
performance and total production of silver
carp growth .They reported that the best
growth rate was obtained with the groups
fed on blue green agae followed by
chicken manure. Mohamed and Mahmoud
(2006) evaluate  the  ferilization
requirements of the Chinese carp fry
during the nursing phase, they rported that
nurising of bighead carp and silver carp fry
requires more fertile water than that
required for grass carp fry and monoculture
system is preferable for the fry during the
nursing stage .Market demand astable fish
for silver carp is poor when compared
with other fish but the fast growth during
first year grows to 1.5 to 2 kg makes it an
attractive species (GAFRD,2005).
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The aim of this work was to
evaluate the effect of stocking density and
manuring rate on growth performance and
total fish production of slver carp.
H.molitrix reared in earthen ponds.

MATERIALSAND METHODS

This study was carried out at the
experimental fish station of the Central
Laboratory for Aquaculture Research,
Abbassa . Tweve earthen ponds were
used, each of 0.38 feddan (50x 32.0 x
1m)= 1600m* two replicates for each
treatment .The experimental design is
illustrated in the following:

Treatment 1: 500 fish pond + Manuring
rate 100 kg / pond / week (SD;+MRy)
Treatment 2: 500 fish / pond + Manuring
rate 150 kg / pond / week (SD; +MRy)
Treatment 3: 1000 fish / pond + Manuring
rate 100 kg / pond / week (SD, + MRy)
Treatment 4: 1000 fish / pond + Manuring
rate 150 kg / pond / week (SD, + MRy)
Treatment 5: 1500 fish / pond + Manuring
rate 100 kg / pond / week ( SD3 + MRy)
Treatment 6: 1500 fish /pond + Manuring
rate 150 kg / pond / week ( SD3 + MRy)

Poultry manure was obtained from
El-Ahlia company. The experimental
ponds were supplied with freshwater from
Ismadlia canal. The water levd was
maintained at approximately 1 m and loss
of water due to evaporation and leakage
was replaced whenever necessary .

At the start of the experiment silver
carp fingerlings from Abassa hatchery

(General Anthority for fish Rsources
Development) averaging in weight from
29.4 to 30.89 were randomly allocated into
the six treatment groups as given before.
At harvesting ( 210 day after start) sampls
of 150 fish from each pond were taken
randomly and body weight (BW) and body
length (BL) were measured .Specific
growth rate (SGR) was calculated
according to Jauncey and Rose (1982)
using the following formula;

SGR= 100 [(Ln wt.,— Ln wt.;) / 1]
where Ln = the natural Log, wt.; = first
fish weight in grams, wt., = following fish
weight in gams, t=period in days .

Water samples were biweekly
collected from fish pond after three days of
the fertilization. Dissolved oxygen in
ponds water were determined daily during
the whole experimental period at 6a.m. and
water temperature was recorded two times
( 6 am., and 3p.m.)daily using an oxygen
meter (YSI model 57). The pH values were
measured weekly by an electrode pH meter
(modd corning 345). The concentrations of
ammonia, total akalinity, nitrate, nitrite
and orthophosphate were determined
according to Boyd (1981). The water
visihility and turbidity were determined
using Secchi disk to predict the availahility
of natural food in ponds . The economic
efficiency for fish production was
calculated , based on the labor work , cost
of fingerlings , fertilizer and the price of
the fish production according to the market
price at the time of harvesting .
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The data were statigtically analyzed
using the computer software program of
Harvey (1990). Duncan’s multiple range
test (Duncan, 1955)was applied to compare
the significance (P£0.05) of means of the
various parameters among the tested
treatments.

RESULTSAND DISCUSSION
Water Quality

All water quality parameters tested
throughout the experimental period
revealed that all parameters were within
the permissible levels for optimum fish
growth. The mean values of water quality
parameters in ponds for the complete
rearing period were ranged as follows
temperature  27-28.7 °C; pH 8-85;
dissolved oxygen (DO)6.0-6.8mg/L,
alkalinity 338-374 mg / L free ammonia
(NH3) 0.05 - 0.08 mg / L, available
phosphonrus (orthophosphate) 3.2 - 3.8 mg
/ L; and transparency (Secchi-disk reading)
25-30cm .All these values were not
different  significantly among  the
treatments and were within the permissible
limits in pond water for fish culture as
reported by Boyd(1982) .This certainly
appearsto be the case, as other factorsthat
can dramatically affect fish performance ,
such as water quality or fish health , were
similar in all treatments .Brett(1979) stated
that feeding rate is one of the most
important factors  affecting fish
performance.
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Growth performance

The growth performance of silver
carp reared in the earthen ponds throughout
seven months on poultry manure is shown
in Table (1) .The application of two
manuring rates (100 or 150 kg poultry
manure /pond/week) revealed that average
of fish body weight increased significantly
( P<0.05) in groups receiving higher
poultry manure within each stocking
density tested and the increase was more
pronounced (P<0.05) at e lower stocking
density ,.Based on results of body length
at the end of the experiment, it indicated
that higher rate of poultry manure in the
ponds increased the final length and that
growth in length was more pronounced
when fish stocked at lower densities
compared to the other groups . Although,
it was noticed a positive rdationship
between the manuring rate and daily again
in all treatments , the specific growth rate
haven't significantly affected by manuring
rate .Generally, the highest fish growth
(final body weight, final body length, daily
gain and specific growth rate )was obtained
by the lowest stocking density and higher
manuring rate (500fish/pond treated with
150 kg manure / pond / week) followed by
the same stoking density with 100 kg
manure/pond/week. While the lowest
growth performance was obtained by the
highest stocking density treated with
lowest mauring rate (1500 fish/100 kg
manure /pond/week) ,.These results are in
agreement with results of diver carp
cultured at different stoking densities in
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cages using duck manure ( Bakeer, 2001)
Also , Hafez and Abdel —Hakim (1998)
reported that increasing duck manure rat
from 150 to 30 or 450 kg/Feddan every
two weeks increased significantly the fina
body weights of diver carp cultured in
earthen ponds. They added also that final
weights increased with decreasing with
decreasing  stocking  density  from
4800fish/Feddan to 3200 fish/ Feddan.
Moreover Abdel — Hakim et al, (2000°)
reported that increasing the level of poultry
manure application from 150 to300 or 450
kg/Feddan ever two weeks increased

significantly the final weights of diver carp
cultured in earthen ponds and the increase
was more pronounced when the fish were
stocked at lower density (3200fish/Feddan)
compared to those stocked at higher
density (4800fish/Feddan). Analysis of
variance for the SGR indicates that the
higher values (P<0.05) were obtained by
lower stocking density of silver carp (500
fish/pond) followed by medium stocking
(1000fish/pond) followed by the higher
stocking rate (1500 fish/pond) regardiessto
the poultry manure rate.

Table (1): Means and standard error (Mean + SE) of the effect of stocking density (SD) and
manuring rate (MR) on body measurements condition factor (k) , daily gain (g) and

specific growth rate (SGR) of silver carp.

. . ’ . . . . ! ’ Specific
Variable Inltlal(g;/elght Flnaj(é\;aght lnltl?ér:qe)ngth Flnu(a\(lzrlne)ngth fC:Cr;g:tl(ﬁr)w Dajlé)gam growth Rate,
SGR (% day)
Stocking density(SD)
SD,(500 49.4+0.76a  1114.20+1.085a 10.75+£0.08a 44.76+1.13a 1.24+0.03a 5.07+0.02a 1.48+0.02a
fish/pond)
SD,(1000 50.3+0.76a  792.75+1.85b 10.65+0.08a 43.70+1.13b 0.94+0.03b 3.53+£0.02b 1.31+0.02b
fish/pond)
SD3(1500 49.7+0.76a  573.40+1.85c 10.85+0.08a 42.60+1.13c 0.74+0.03c 2.49+0.02c 1.16+0.02c
fish/pond)
Manuring rate (MR)
MR,(100kg/  49.4+0.78a  812.23+1.55b 10.83+£0.09a 42.90+1.41b 1.02+0.03a 3.63+£0.03b 1.33+0.02a
pond/week)
MR,(150kg/ ~ 50.3+0.78a  841.33 +1.55a 10.66+0.09a 44.40+1.41a 0.96+0.03b 3.76+0.03a 1.34+0.02a
pond/week)
SD xMR
SD;x MRy 50.2+0.79a  1097.9+1.88 b 10.80+0.09a 44.00+1.81b 1.28+0.02a 4.98+0.02b 1.49+0.03a
SD;x MR; 49.8+0.79a  1130.5+1.88a 10.70+0.09a 45.50+1.81a 1.20+0.02b 5.14+0.02a 1.49+0.03a
SD,x MRy 49.4+079% 780.4+1.88d 10.70£0.09a 43.00+1.81c 0.98+0.02c 3.48+0.02c 1.31+0.03b
SD,x MR, 50.3+0.79a  805.1+1.088c 10.60+0.09a 44.40+1.81b 0.91+0.02d 3.59+0.02c 1.32+0.03b
SDsx MRy 49.4+0.79a  558.4+1.88f 11.00£0.09a 41.90+1.81d .075+0.02d 2.42+0.02e 1.15+0.03c
SD3x MR; 50.8£0.79a  588.4+1.85e 10.70+0.09a 43.40+1.81c 0.71+0.02e 2.56+0.02d 1.16+0.03c

Means with different lettersin each column are significantly (P<0.05).
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Many authors (Cremer and
Simtherman , 1980 and Hafrez and Adel —
Hakim, 1998) showed the SGR values of
slver carp reared in earthen ponds
increased linearly with each increasein the
level of duck manure and the increase
was more pronounced at lower stocking
densities .Average value of condition
factor (k) of SD1 MR1 was significantly
the highest value (P<0.05) comparing with
al other treatment. However, Cremer and
Smitherman (1980) and Hafez and Abdel-
Hakim (1998) reported that neither
application rate nor stocking density had
significant effects on condition factor of
silver carp reared in earthen ponds. Their
results may be caused by the low fat and
gross energy contents of the pond natural
food organisms .helper (1988) stated that
natural food organism contain low energy,
while protein is in excess, therefore , it is
expected that fish consuming only natural
food have minmal fat and maximal protein
accumulation in their body .

Survival Rate

At the end of experiment , the
surviving fish in all treatments were
apparently good, and the surviva
percentages exceed 80% in all treatments
(Table 2) .However , the survival rate hasa
negative reationship with the stoking
density (SD) where, it decreases from
90.60% at SD 500 to 80.5% at SD 1500
fish/pond, In respect to the effect of
manuring rate on the survival rate within
the different treatments , it was found that
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the survival rateincreased at manuring rate
of 150 kg/pond/week within the low
stocking density (500fish/pond) .Inversely,
It was found that the survival rate at the
higher stocking density (1500fish/pond)
decreased by using of the higher manuring
rate (150kg/pond/week) .Wile the survival
rate at the medium stoking density has not
affected by the manuring rate.

Table (2). Least squire means and standard
error for the effect of treatments on
survival rate of silver carp reared in

earth ponds
Items No of Survival
ponds rate
Stocking density ( SD)
SD4(500 fish/pond) 4 90.60+ 1.28 a
SD,(1000fish/poond) 4 85.10+1.028b
SD3(1500 fish/pond) 4 80.5+1.28¢
Manuring rate (MR)
MR; (100 6 85.50+1.28b
kg/pond/week)
MR2(150 6 85.84+1.28a
kg/pond/week)
SDx MR
SD1XxMRy 2 90.51 +1.34b
SD1XMR; 2 90.71+ 1.34a
SD,XxMRy 2 85.10 +1.34c
SD,XMR; 2 85.11+1.34c
SDsxMRy 2 80.90+1.34d
SDsxMR; 2 80.10+1.34e

Means with different letters in each column are
ignificantly different (P<0.05).
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Total Yield

Datain Table (3) reveded that the
increase of stocking from 500 to 1000
fish/pond led to enhancing the total yield
up to 134.5% , while the highest stocking
density of 1500/fish/pond relatively
declined the total yidd to 113.6%
However , it was found a negative
relationship between the average fish
weights and stocking density, where the
average fish weight decreased from 114 to
573 g with the increase of stocking density
from 500 to 1500 fish/pond. On the other
hand, the increment of manuring rate from
100 to 150 kg / pond increased the total

yield to about 104 %, and also increased
the average fish weight from 812 to 841g.
In comparison of al treatments, it was
found that the highest average fish weight
(1130.5g) was obtained by the second
treatment SD; x MR;, while the highest
total yield was obtained by he sixth
treatment SD3; x MR, (1866.4 kg / Feddan).
These results are in agreement with the
findings of Mohmoud ( 1997) and Hafez
and Abdel-Hakim (1998) , they reported
that pond yield of silver carp increased in a
linear manner with each increase in duck
manure level from 150 to 300 or 450
kog/Feddan biweekly and with each
increase in fish stocking density.

Table (3): Total yield of silver carp (Kg/ Fadden) as affected by stocking density and manuring rate (kg

/ Feddan).
% of the
Total yield Aver age weights Total yield
Treatments smallest
(kg) / pond (9) (kg) / Feddan )
valueyield

Stocking density (SD)*
SD4(500 fish/pond) 504.79 1114.25 1328.39 100%
SD,(1000fi sh/poond) 679 792.75 1787.18 134.53%
SD3(1500 fish/pond) 692.28 573.40 1508.94 113.59%
Manuring rate (MR)**
MR; (100 kg/pond/week) 612.28 812.33 1508.2 100%
MR,(150 kg/pond/week) 637.94 841.33 1574.79 104.41%
SD xMR
SDixMRy 496.85 1097.90 1307.50 100%
SDixMR; 512.73 1130.50 1349.21 103.19%
SD_xMRy 664.12 780.40 1747.68 133.66%
SD_xMR; 694.14 805.10 1826.68 139.70%
SDsxMRy 677.61 558.40 1783.18 136.38%
SD3xMR; 706.96 588.40 1866.42 142.72%
Over all mean 625.40 826.78 1646.79

*Each value is an average of 4 ponds (2 manuring rate x2 replicates).

**Each value is an average of 6 ponds(3 stocking densities” 2 replicates).
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The present results are reative in
agreement with other studies ( Boyd 1981,
Olah 1986 and Dianaet al. 1991) indicated
that and fertilization (applications of
organic and /or) inorganic fertilizers)
increases yield production. However,
Green (1992) and Diana et a (1994) added
that supplemental feeding in fertilized
ponds resulted in significantly higher
growth rates and greater yields than
fertilization alone.

Economic Evaluation

Details of the economics of fish
production are given in Table (4), the total
costs including the variable and fixed

factors , takes and the interest on working
capital for the treatments were applied in
L.E . and returns as L.E /Feddan for all
treatments It was obvious that nay
increment of stocking density or manuring
rate or both of them led to increase the
total cost gradually for the six treatments
.The percentages of net returns(%) to total
costs were 288.6, 269.6, 190.1 , 1824 ,
132.6 and 128.6 % for the SD; MRy, SD;
MR;, SD, MR;, SD; MR,, SD; MR; and
SD3; MR; groups, respectively.

Table (4): Cost and returns as affected with feeding rate and stocking density of silver carp reared in

earthen pondsin (L.E / Feddan ) *

Parameter SD:xMR;  SDi1xMR; SD,xMR;  SDxMR; SD3xM R, SD3xM R,
Costs, LE

Price of fingerlings 355.26 355.26 710.52 710.52 10378 1065.78
Price of poultry litter 400 600 400 600 400 600
Labour 200 200 200 200 200 200
Equi pment(pump and 200 200 200 200 200 200
others)

Weed control, LE 200 200 200 200 200 200
Rent / Fadden, L.E 1000 1000 1000 1000 1000 1000
Total cost, L.E 2355.26 2555.26 2710.52 2910.52 3065.78 3265.78
Returns, LE

Total yield, kg / Feddan 1307.50 1349.28 1747.68 1826.68 1783.18 1866.42
Price of soled onekg 7 7 45 45 4.0 4.0
fish, LE*

Total income per Feddan, 9152.5 9444.96 7864.0 8220.06 7132.72 7465.68
LE

Net returns (total income 6797.24 6889.7 5153.48 5309.54 4066.94 4199.9
—total costs), LE

Economic efficiency (%) 288.59 269.62 190.12 182.42 132.65 128.60

* The economical evaluation results were carried out according to market prices at harvest

timein L.E.
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* The price of soled fish carried out according to fish size.

However, the economical analysis
of al production parameters indicated that
the highest economic efficiency (%) was
obtained by the first treatment 500
fish/pond with manuring rate of 100 kg per
week followed by a decreasing order in the
other treatments. These results reveded
that the total costs of SD;MR; were the
lowest due to the manuring rat the other
groups .These results are in partly
agreement with the results of Abdel-Hakim
et al. (2000), working with the other fish
speciesreared in cages.

Based on the present results,
significant improvement in natural food,
best of yield and net profit with higher
growth performance and production of
diver carp, it can be concluded that silver
carp could be cultured in earthen ponds at a
stocking density of 500 fish/ pond applied
with 100 kg poultry manure /pond/week
proved to be more efficient in economic
terms, followed in a decreasing order by
the higher stocking density or manuring
rate asin other groups.Thisinformation is
important to fish farmers as a management
tool to achieve optimum fish growth ,
production and profitability.
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