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ABSTRACT
Six ponds were stocked by 1000 of Nile tilapia fingerlings for each pond (4000

fingerlings/feddan). The six ponds assigned into two groups, each group composed of three ponds,
the three ponds of each group stocked with 100, 200 and 300 silver carp for the first, second and
third pond, respectively. The three ponds of the first group had the first feeding regime (M)
(fertilized with 50 kg poultry litter/pond/week) and the three ponds of the second group had the
second feeding regime (F)(fish feed containing 30% crude protein).

Tilapia fish fed supplementary feeds compared with fish fed the first feeding treatment (natural
food) show higher percentages of dressing (50.3 vs. 47.7%) and flesh (39.2 vs. 37.3%) and lower
percentage of head (30.8 vs. 33.3%), viscera (7.1 vs. 7.7%) and by-products (54.5 vs. 56.8%). The
differences between these components, due to feeding regime were significant for dressing and
head percentages.

The second stocking rate (SR2) had higher percentage of dressing (50.1%) compared with
49.2 and 47.6% for the first (SR1) and third (SR3) stocking rate, respectively. The differences
between dressing percentages were significant.

The carcasses of silver carp fish fed the first feeding treatment had higher percentages of by-
products (51.3 vs. 49.%) and lower percentages of flesh (48.2 vs. 50.8%) compared with fish fed
the supplementary feeding. The three stocking rates had insignificant effect on carcass traits.

Tilapia flesh of the first treatment (M)compared with the flesh from fish fed supplementary feed,
had higher and significant percentages of protein (87.02 vs. 84.00%) and ash (7.54 vs. 6.23%) but
lower percentages of fat (6.12 vs. 10.53%). The same trend was obtained with respect to chemical
composition of by-products. Tilapia flesh raised in the first stocking rate had the lowest protein
percentages (82.82%) and the largest fat percentage (9.98%), whereas the third stocking rate had
the largest protein percentage (87.37%) and the lowest ash percentage (6.21%). The same trend of
results was obtained with respect to chemical composition of by-products.

Silver carp flesh from fish raised under the first feeding treatment (M)compared with that fed the
supplementary feed (F) had larger percentages of dry matter (22.14 vs. 20.98%), protein (84.39 vs.
77.65%), fat (9.52 vs. 6.48%), and lower percentages of ash (6.99 vs. 8.67%) and moisture (78.86
vs. 79.02%). Stocking rates of silver carp had insignificant effect on percentages of protein, fat and

ash.
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INTRODUCTION

Tilapias have become one of the most important fish species for freshwater
culture. Tilapia culture has become more popular because of the relative ease of
their culture in variety of aquaculture systems and because of their favourable
attributes as food fishes. Despite the popularity of tilapia culture, the overall
production of market-size tilapia per hectare has remained relatively low because
of the introduction of poor culturable species, mixed-six culture and poor
management. However, the introduction of better management practices
(selection of more suitable species for culture, the use of protein rich diets, water
quality management ect.) have led to the improvement of tilapia production
(Siddiqui and Al-Harbi, 1995).

Polyculture, between tilapia and other aquatic species, is an established
option when natural food from different pond niches are independently exploited
by fish, when there is a market for all species in culture and when their
combination provides an economic benefit which is high enough to cover extra
labour expenses required to grade and sort fish at sampling and harvesting.

Fish filleting is an important process for preparing a much better fish flesh
than dealing directly with whole fish. Fish filleting has the following advantages; it
is easier to prepare, more convenient for the consumer to cook, easier for packing
and transportation, especially when the refrigerated space in the transportation
means is limited (Hussein, 1990).

By-products or fish wastes are those non-edible parts of the fish body.
They include fish head, skin, bones and cartilage, fins, scales and viscera which
includes gonads, intestine and liver. After some processing, fish wastes represent
a good source for animal nutrition which can be prepared as protein source for
laying hens and broilers due to its high contents of fish protein containing the
essential amino acids.

The aim of this experiment is to study the effect of feeding regime and
silver carp stocking rate on carcass and chemical analysis of tilapia and silver
carp.

MATERIALS AND METHODS

The current experiment was conducted during the period between 15 may
and 1 September 1995 (14 weeks) in six fresh water earthen ponds each of a total
area of 0.25 feddan at the Central Laboratory for Aquaculture Research at
Abbassa, Sharkia Governorate, Egypt.
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The fish used in this experiment included Nile tilapia(Oreochromis niloticus)
which is an efficient converter of phytoplankton but can utilize a wide variety of
foods. Ponds were stocked also with silver carp (Hypophthalmichthys molitrix)
which feeds primary on phytoplankton. Tilapia fingerlings were obtained from
Abbassa hatchery, the average weight of fingerlings was 11.3 gm. Silver carp
were obtained from the production ponds in Abbassa farm and where their
average body weight of silver carp was 164 gm.

The six ponds were stocked by 1000 of Nile tilapia fingerlings for each
pond. Then the six ponds assigned into two groups, each group composed of
three ponds, the first pond of each group stocked with the first stocking rate (SR1)
of silver carp (100 fish/pond), the second pond stocked with the second stocking
rate (SR2) of silver carp (200 fish/pond) and the third pond stocked with the third
stocking rate (SR3) of silver carp (300 fish/pond).The three ponds of the first
group had the first feeding treatment (M)(fertilization with poultry litter) and the
three ponds of the second treatment group received supplementary feed (F) as
described in table (1).

Table (1): Stocking density of Nile tilapia and silver carp under the two feeding
treatments.

Treatment Stocking pond stocking density per pond Stocking density per
density  No. feddan

Fertilization with SR1 1000 tilapia+100 silver carp 4000 tilapia+400 silver carp
poultry litter SR2 1000 tilapia+200 silver carp 4000 tilapia+800 silver carp
(M) SR3 1000 tilapia+300 silver carp 4000 tilapia+1200 silver carp

Supplementary SR1
feed (3% of body SR2
Weight/day) (F) SR3

1000 tilapia+100 silver carp 4000 tilapia+400 silver carp
1000 tilapia+200 silver carp 4000 tilapia+800 silver carp
1000 tilapia+300 silver carp 4000 tilapia+1200 silver carp

OO WN -

The three ponds in the first treatment were fertilized with 50 kg poultry litter
every week for each pond throughout the experimental period to stimulate the
natural foods.

The fish in the three ponds of the second treatment were fed fish feed containing 30%
crude protein. Feed was offered six days per week (except Friday) during the experimental period.
The feeding rate was 3% of the total fish mass presented in each pond and the feed amount was
adjusted biweekly for each pond separately according to the biomass available which determined
using a fish sample (50 fish) every two weeks. Chemical analysis of poultry litter and
supplementary feed are presented in Table (2).
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Table (2): Chemical analysis of poultry litter and supplementary feed.
No. of Poultry litter Supplementary

feed
ltem Samples Mean+SE Mean+SE
Moisture% 5 4.23+0.35 9.46+0.35
Crude protein% 5 10.50+0.26 29.77+0.26
Crude fat% 5 1.01+0.08 2.60+0.08
Crude fibre% 5 30.02+0.98 5.40+0.98
Ash% 5 19.15+0.34 9.10+0.34

At the end of the experiment (1, 1995), ponds were gradually drained from
the water and fish were harvested and transferred to fiberglass tanks and carried
to the processing centre where they washed, and the fish of the two species
(tilapia and silver carp) were sorted and collectively weighed. Random sample
from the two species was taken to determine carcass test and the chemical
analysis of fish flesh and by-products.

After harvesting ten fish of tilapia and 5 fish of silver carp were taken from
each pond at random for carcass traits. All chemical analysis (moisture, protein,
fat and ash) of flesh and by-products were determined according to the methods
described by A.O.A.C (1990) and Lovell (1981).

The statistical analysis of data of the experiments was carried out by
applying the computer program Harvey (1990) by adopting the following fixed
model.

Yig=p + Ti+ S+ (TS)j + ejx
where:

Yik = observation of the ijk-th fish

u = overall mean

T = fixed effect of the i-th treatment

S; = fixed effect of the j-th stocking density within the i-th treatment.

(TS); = interaction between the effect of i-th treatment and j-th stocking
density

ek = a random error.

Differences among means were tested for significance according to Duncan’s
multiple range test (1955).
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RESULTS AND DISCUSION

Carcass traits
Nile tilapia

As shown in table (3) tilapia fish fed the second treatment (F)
(supplementary feeds) compared with fish raised under the first feeding treatment
(M) (poultry litter) show higher percentage of dressing and flesh and lower
percentages of head, viscera and by-products. The differences between these
components due to feeding treatment were significant (P<0.05) for flesh and by-
products percentages and highly significant (P<0.001) for dressing and head
percentages. The feeding treatment had no effect on the percentage of skeleton
and viscera. From these results it could be concluded that fish fed supplementary
feed beside the natural feed available in the pond had higher percentages of flesh
and dressing, and this indicates that balanced diet provides tilapia fish with extra
amounts of protein, fat, minerals and vitamins required for fish growth and
consequently flesh production. Li and Lovell (1992) with channel catfish found that
the increase in protein percentage of diet from 26-32% was followed by increase
in the dressing percentage. Hillestad and Johnsen (1994) with Atlantic salmon
found that the dress-out percentage was significantly lower by about 27- 35% than
for the 42% protein diets.

The second stocking rate (SR2) had higher percentage of dressing
compared with SR1 and SR3 and the differences between dressing percentages
were significant (P<0.05). The effect of stocking rate on the other carcass
components were insignificant.

The dressing percentage for the different interactions between the two
factors ranged from 44.7-52.9% and the differences between the six interactions
were highly significant (P<0.001), the higher dressing percentage was obtained by
fish in the second stocking rate and fed the supplementary feed (52.9%). But the
lowest one was obtained by fish at the third stocking rate and fed with natural food
enhanced by poultry litter. Also the interaction between the two factors had highly
significant effect (P<0.001) on the flesh percentage.

Silver carp

As described in table (4) feeding treatment had insignificant effect on the
percentage of dressing (DP), head percentage and viscera. The second feeding
treatment had significant effect on the percentages of flesh (P<0.001). The carcasses
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of fish seemed to be affected by the first treatment (fertilization) which resulted in
higher percentages of skeleton, by-products and lower percentage of flesh.

Table 4 show that, the three stocking rates had insignificant effects on carcass
composition. The effect of the interactions between stocking rates and feeding
treatments was insignificant except for flesh percentage (P<0.05). The carcasses of
fish of second feeding treatment and the three stocking rates had flesh percentage
ranged from 50.2 to 51.8%, while the carcasses of fish of the first feeding treatment
and the three stocking rates had flesh percentages ranged from 46.8-49.6%.

Chemical composition of flesh
Nile tilapia

Table 5 shows that, tilapia flesh from fish fed the first feeding treatment
(organic fertilization) had  higher percentages of protein, ash and lower
percentages of fat compared with flesh obtained from the second feeding
treatment (supplementary feeds) and the difference between percentages under
the two feeding treatments were significant. The higher fat content of fish fed the
pellets than the fat content of those raised in ponds fertilized with poultry litter was
probably due to the high energy content of the commercial pellets, and these
results are partially agreed with those obtained by Barash and Schroeder (1984),
who found that tilapia fat content was higher for fish fed with pellets compared
with that raised with fermented cow manure and the differences were significant.
Eves et al.,, (1995) also found that the growth and proximate analysis of O.
niloticus fed with septage were smaller and contained less fat than pellet-fed fish.
From the means outlined in table (5) it was we noticed that the larger size fish
class usually had statistically lower muscle protein and ash percent and higher
muscle fat percent and these results are in agreement with that obtained by
Brown and Murphy (1991) for juvenile striped bass.

Stocking rate had insignificant effect on percentages of moisture and dry matter
but significant effect was found with percentage of protein (P<0.001) , fat and ash. Table
5 show that SR1 had the lowest protein percentage and the largest fat percentage
whereas SR3 had the largest percentage of protein and the lowest percentage of ash.
Yousif (1996) found that stocking density of O.niloticus had significant effect on the
chemical composition of the whole fish, but Abdel-Wares (1993) found insignificant effect
of stocking density (3000, 4500 and 6000 fish/feddan) on the chemical composition of
tilapia raised in earthen ponds and this may be due mainly to smaller fish size used in his
study. The interaction between stocking rates and feeding treatment had insignificant
effect on the chemical composition of tilapia flesh Table 5.
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Table (3): Least-square means and standard error of the tested factors affecting on carcass composition of Nile tilapia.

By-product
Body weight Dressing % Flesh % Head % Skeleton % Viscera % Total
Independent variable No. Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
Feeding treatment (T) e i * oex ns ns *
M (poultry litter) 30 78.1£12.4 b 47.740.52 b 37.310.62 b 33.3+0.50 a 10.440.22 a 7.7+0.44 a 56.8+0.76 a
F (artificial feed) 30 137.2t124 a 50.3+0.52 a 39.2+0.62 a 30.8+0.50 b 10.440.22 a 7.11£0.44 a 54.5+0.76 b
Stocking rate (SR) ns * ns ns i ns ns
SR1 (1000 tilapia + 100 S. carp) 20 99.0+15.2 a 49.2+0.64 ab 38.840.76 a 31.7+0.62 a 9.4+0.27 b 8.0+0.54 a 53.9+0.93 b
SR2 (1000 tilapia + 200 S. carp) 20 94.2+15.2 a 50.1£0.64 a 38.5+0.76 a 31.9+0.62 a 11.6£0.27 a 6.7£0.54 a 56.31£0.93 ab
SR3 (1000 tilapia + 300 S. carp) 20 129.8+159a 47.6+0.64b 37.4#0.76 a 32.6+0.62 a 10.2+0.27 b 7.6+0.54 a 56.7+0.93 a
Tx SR * i i ns ns ns ns
MxSR1 10 97.8+21.5b 51.0+0.91 a 41.5+1.08 a 32.6+£0.87 abc 9.5+0.38 b 8.0+0.76 a 53.5£1.32 ¢
MxSR2 10 66.6+21.5b 47.4+091b 36.0£1.08 b 33.4+0.87 ab 11.4+0.38 a 7.4+0.76 a 58.3+1.32 ab
MxSR3 10 69.9+21.5b 4474091 ¢ 34.4+1.08 b 33.940.87 a 10.3£0.38 b 7.8£0.76 a 58.311.32 a
FxSR1 10 100.2+215b 47.5+091b 36.0£1.08 b 30.8+0.87 bc 9.4+0.38 b 8.0+0.76 a 54.241.32 ¢
FxSR2 10 121.7+£215b 52.940.91 a 41.1+1.08 a 30.4+0.87 ¢ 11.8£0.38 a 6.0+0.76 a 54.441.32 bc
FxSR3 10 189.7+215a 50.410.91 a 40.4+1.08 a 31.240.87 abc  10.0+0.38 b 7.4+0.76 a 54.9+1.32 abc
Overall mean 60 107.7+8.8 49.0+0.37 38.21+0.44 32.140.37 10.4+0.16 7.4+0.31 55.6+0.54

+ Means with the same letter in each column are not significantly different.

* P<0.05

**P<0.01 *** P<0.001
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Table (4): Least-square means and standard error of the tested factors affecting on carcass composition of silver carp.

By-product
Body weight Dressing % Flesh % Head % Skeleton % Viscera % Total
Independent variable No.  Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
Feeding treatment (T) o ns o ns i ns >
M (poultry litter) 15  470.0+154a 55.6+0.51a 48.2+0.51b 32.2+0.36 a 7.4+0.24a 10.2+0.39a  51.3+0.50 a
F (artificial feed) 15 383.8+154b 56.9+0.51a 50.8+t0.51a 32.7+0.36 a 6.0+0.24b  9.240.39a  49.1+0.50 b
Stocking rate (SR) * ns ns ns ns ns ns
SR1 (1000 tilapia + 100 S. carp) 10  466.1£18.9a 56.0+0.63a 49.3t0.62a 3291045 a 6.7£0.29a 9.3t0.47a 50.2+0.61 a
SR2 (1000 tilapia + 200 S. carp) 10 416.8£18.9ab 56.4+0.63a 49.3t0.62a 32.0+t045 a 6.5t0.29a 10.1+0.47a 50.0+0.61 a
SR3 (1000 tilapia + 300 S. carp) 10 398.3+189b 56.4+0.63a 46.8+t0.62a 3244045 a 7.0+0.29 a 9.740.47a 50.3+0.61 a
Tx SR ns ns * ns ns ns ns
MxSR1 S5 5258t26.7a 54.4+0.89b 46.810.88c 33.4t0.63 a 7.6t0.41a 9.5+0.67 ab 52.3+0.87 a
MxSR2 S 454.8426.7 ab 56.6+0.89 ab 49.6+0.88ab 31.1+0.63 b  6.9+t041ab 11.3+0.67a  50.3+0.87 abc
MxSR3 S 430.4126.7 bc 55.9+0.89 ab 48.2+0.88 bc 32.0+0.63 ab 7.6+0.41 a 9.8+0.67ab  51.2+0.87 ab
FxSR1 S 406.4126.7 bc 57.7+0.89a 51.840.88a 32.4t0.63 ab 5.9+0.41b 9.1£0.67 ab 48.2+0.87 ¢
FxSR2 S5 378.8426.7 bc 56.3+0.89 ab 50.2+0.88 ab 32.9+0.63 ab 6.1+0.41b 8.910.67b  49.7+0.87 abc
FxSR3 S5 366.2426.7c 56.8+0.89 ab 50.2+0.88 ab 32.8+0.63 ab 6.3+t0.41b 9.6+0.67 ab 49.7+0.87 bc
Overall mean S5 427.1+10.9 56.3+0.36 49.5+0.36 32.4+0.26 6.7+0.17 9.740.27 50.2+0.35

+ Means with the same letter in each column are not significantly different.

* P<0.05 ** P<0.01 *** P<0.001
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Silver carp
As described in table (6) feeding type (natural or supplementary feeding)

had a significant effect on chemical composition of silver carp flesh except protein
percentage. Silver carp flesh from fish fed on natural food only (first treatment)
had higher percentages of dry matter, protein, fat and lower percentages of ash
(6.99 vs. 8.67%) and moisture (78.86 vs. 79.02%) compared with that fed the
supplementary feed (F). These results are in agreement with that reported by
(Billard, 1995) for carp, who reviewed that, the protein content of carp was higher
in fish fed zooplankton and benthos compared with a feeding regime based on
cereals but artificial feed, such as cereals and formulated pellets which increases
the amount of fat.

Fish stocking rate had insignificant effect on the percentages of protein, fat
and ash but there was significant effect of stocking rate on the moisture and dry
matter percentages of silver carp flesh. The interaction between the two factors
studied (feeding treatment and stocking rate) had insignificant effect on the
chemical composition of silver carp flesh. The flesh of the smallest fish had
relatively lower percentages of dry matter, protein and fat but had larger
percentages of ash and moisture.

Chemical composition of by-products

Nile tilapia

Table 7 shows that by-products for the fish in the first feeding treatment
compared with that recorded for the second treatment had higher percentages of
protein and ash percentage and lower percentages of fat and the differences
between the two treatments were highly significant.

Fish stocking rate had significant effect on the percentages of protein and fat
but had insignificant effect on the percentage of ash. The by-products from fish raised
under SR3 had highpercentage of protein (50.02%) and lower percentage of crude
fat .The interaction between the two factors studied (feeding regime stocking rate)
had insignificant effect on the percentage of protein, fat and ash percentage.

Silver carp

By-products for the first feeding treatment compared with by-products
obtained from the second feeding treatment had higher percentages of dry matter
and fat and lower percentages of protein and ash (Table, 8). Stocking rate and
the interaction between feeding treatment and stocking rate had insignificant
effect on the percentages of moisture, dry matter, protein, fat and ash percentage
of the silver carp by-products.
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Table ( 5 ): Least-square means and standard error of the tested factors affecting on the composition of flesh of Nile tilapia.

body weight moisture %  dry matter % protein % fat % ash %
Independent variable No. Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
Feeding treatment (T) o ns ns * i *
M (poultry litter) 30 78.1+12.4 b 78.7810.26 a  21.22+0.26 a 87.02+0.91 a 6.12+0.68 b 7.54+0.29 a
F (artifical feed) 30 137.2+12.4a  78.3310.26 a  21.67+0.26 a 84.00+0.91 b 10.53+0.68 a 6.2310.29 b
Stocking rate (SR) Ns ns ns * * *
SR1 (1000 tilapia + S.carp) 20 99.0+15.2 a 78.3240.32 a  21.68+0.32 a 82.82+1.11 b 9.98+0.84 a 6.86+0.35 ab
SR1 (1000 tilapia + S.carp) 20 94.2+15.2 a 78.2140.32 a  21.79+0.32 a 86.35+1.11 a 6.68+0.84 b 7.58+0.35 a
SR1 (1000 tilapia + S.carp) 20 129.84159a  79.13+0.32 a  20.87+0.32 a 87.37+1.11 a 8.32+0.84 ab 6.21+0.35 b
Tx SR * ns ns ns ns ns
MxSR1 10 97.8+21.5 b  78.93+0.45 ab 21.07+0.45 ab  82.38+1.57 b 8.55+1.18 ab 7.80+£0.50 a
MxSR2 10 66.6£21.5 b  78.93+0.45 ab 21.54+0.45 ab  89.65+1.57 a 3.82+1.18 ¢ 7.74+0.50 a
MxSR3 10 69.9+21.5 b  78.95+0.45 ab 21.05+0.45 ab  89.03+1.57 a 5.98+1.18 bc 7.08+0.50 ab
FxSR1 10 100.2+21.5b  77.724045 b  22.29+0.45 a 83.25+1.57 b 11.41+1.18 a 5.92+0.50 bc
FxSR2 10 121.7421.5b  77.96+0.45 ab 22.04+0.45 ab  83.05+1.57 b 9.54+1.18 a 7.42+0.50 a
FxSR3 10 189.7421.5a  79.30+0.45 a  20.70+045 b  85.71+1.57 ab 10.56+1.18 a 5.34+0.50 ¢
Overall mean 10 107.7+8.8 78.55+0.18 21.45+0.18 85.51+0.64 8.32+0.48 6.88+0.20

+ Means with the same letter in each column are not significantly different.

* P<0.05 ** P<0.01 *** P<0.001
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Table ( 6 ): Least-square means and standard error of the tested factors affecting on the composition of flesh of silver carp.
body weight moisture %  dry matter% protein % fat % ash %
Independent variable No. Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
Feeding treatment (T) o * * ns * *
M (poultry litter) 15 470.0+154a 78.86+0.38 b 22.14+0.38 a  84.39+3.17 a  9.52+0.65 a 6.9940.62 a
F (artifical feed) 15 383.8+15.4b 79.02:+0.38 a 20.98:+0.38 b 77.65+3.17 a  6.48+0.65b  8.67+0.62 a
Stocking rate (SR) * * * ns ns ns
SR1 (1000 tilapia + S.carp) 10  466.1+18.9a 78.04+0.46 b 21.9640.46 a 83.27+3.88 a  8.57+0.80 a 7.17+0.76 a
SR1 (1000 tilapia + S. carp) 10 416.8+18.9ab 77.87+0.46 b 22.7130.46 a 83.33+3.88 a  7.89+0.80 a 7.50+0.76 a
SR1 (1000 tilapia + S. carp) 10  398.3+189b 79.41+0.46 a 20.59+0.46 b 76.47+3.88 a  7.55+0.80 a 8.82+0.76 a
Tx SR ns ns ns ns ns ns
MxSR1 S5 525.8+26.7 a 77.84+0.65 b 22.16+0.65 a 83.24+5.49 a  10.68+1.13 a 6.58+1.08 b
MxSR2 S 454.8+26.7ab 77.11+0.65 b 22.89+0.65 a 85.39t549 a  9.76t1.13ab  7.28+1.08 ab
MxSR3 S  430.4+26.7 bc 78.63+0.65 ab 21.37+0.65 ab 84.55+549 a  8.14t1.13abc 7.12+1.08 ab
FxSR1 S5  406.4+26.7 bc 78.24+0.65 ab 21.76+0.65 ab 83.29+5.49 a  6.47+1.13bc  7.76+1.08 ab
FxSR2 S5  378.8426.7bc 77.63+0.65 ab 21.37+0.65 ab 81.27+549 a  6.02+1.13 ¢ 7.72+1.08 ab
FxSR3 S5 366.2+26.7c 80.20+0.65 a  19.81+0.65 b  68.39t5.49 a  6.95t1.13bc  10.52+1.08 a
Overall mean 30  427.1+10.9 78.44+0.27 21.56+0.26 81.02+2.24 8.00+0.46 7.83+0.44
+ Means with the same letter in each column are not significantly different. * P<0.05 ** P<0.01 *** P<0.001
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Table (7): Least-square means and standard error of the tested factors affecting on the composition of by-products of Nile tilapia.

body weigh moisture %  dry matter% protein % fat % ash %
Independent variable No.  Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
Feeding Treatment (T) o ns ns i i i
M (poultry litter) 30 78.1+12.4b 69.74+0.57 a  30.19+0.57 a  50.97+0.80 a 12.27+1.64 b 32.95+1.10 a
F (artificial feed) 30 137.2+124a 68.83+t0.57 a 31.17+0.57 a  46.55+0.80 b 24.74+1.64 a 23.88+1.10 b
Stocking rate (SR) ns i i * > ns
SR1 (1000 tilapia +100 S.carp) 20 99.0+15.2a 65.1310.69 b  34.77+0.70 a 46.62+0.98 b 22.83+2.01a 26.47+1.35 b
SR2 (1000 tilapia +200 S.carp) 20 94.2+15.2a 71.03t0.69 a 28.98+0.70 b  49.65t0.98 a 13.23+2.01b 30.62+1.35 a
SR3 (1000 tilapia +300 S.carp) 20 129.8+15.9a 71.69+0.69 a 28.31+0.70 b  50.02+0.98 a 19.44+2.01a 28.15+1.35 ab
Tx SR * ** ** ns ns ns
MxSR1 10 97.8421.5 b 64.06:0.98 ¢  35.71£1.00 a  48.55+1.38 ab 20.29+2.85a 29.64+1.90 bc
MxSR2 10 66.6421.5 b 71.3240.98ab 28.68+1.00 bc 51.84+1.38 a 5.90+2.85b 35.88+£1.90 a
MxSR3 10  69.9+21.5 b 73.81+0.98 a 26.19+1.00 ¢  52.54+1.38 a 10.60+2.85b  33.32+1.90 ab
FxSR1 10 100.2+21.5b 66.1740.98 ¢ 33.83+1.00 a 44.69+1.38 b 25.37+2.85a 23.30+1.90 d
FxSR2 10 121.7+215b 70.73+0.98 b  29.27+1.00 b  47.46+1.38 b 20.55+2.85a 25.36+1.90 dc
FxSR3 10 189.7+21.5a 69.58+0.98 b  30.42+1.00 b  47.49+1.38 b 28.29+2.85a 22.98+1.90 d
Overall mean 60 107.7+8.8 69.28+0.40 30.68+0.41 48.76+0.56 18.50+1.16 28.41+0.20
+ Means with the same letter in each column are not significantly different. * P<0.05 **P<0.01 *** P<0.001
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Table (8): Least-square means and standard error of the tested factors affecting on the composition of by-products of silver carp.
body weight moisture %  dry matter% protein % fat % ash %
Independent variable No. Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE Mean+SE
Feeding treatment (T) o o o ns i *
M (poultry litter) 15 470.0+15.4 a 74.3810.50 b  25.62+0.50 a 47.63+1.28a 19.71+0.77a 29.80+0.81b
F (artificial feed) 15 383.8+154b  77.7620.50 a 22.24+0.50 b 48.17+1.28a 10.13:+0.77b 32.84+0.81a
Stocking rate (SR) * ns ns ns ns ns
SR1 (1000 tilapia +100 S.carp) 10 466.1+18.9 a 75.7240.61 a 24.28+0.61 a 46.51+1.57a 15.10+0.95a 32.26+0.99 a
SR2 (1000 tilapia +200 S.carp) 10 416.8+18.9ab 75.92+0.61 a 24.08+0.61 a 47.67+1.57a 1551+0.95a 31.80+0.99 a
SR3 (1000 tilapia +300 S.carp) 10 398.3+18.9b  76.57+0.61 a 23.43+0.61 a 49.52+1.57a 14.14+0.95a 29.90+0.99 a
T x SR ns ns ns ns ns ns
MxSR1 S5 525.8+26.7 a  74.52+0.87 bc 25.48+0.87 ab 44.90+2.21a 20.65t1.34a 29.92+1.40 b
MxSR2 S5 454.8+26.7ab 73.73+0.87 ¢  26.27+0.87 a 49.10+2.21a 20.71+1.34a 30.80+1.40 ab
MxSR3 S5 430.4126.7 bc 74.88+0.87 bc 25.12+0.87 ab 48.89+2.21a 17.75t1.34a 28.68+1.40 b
FxSR1 S5 406.4126.7 bc  76.91+0.87 ab 23.09+0.87 bc 48.13+2.21a 9.55+1.34b 34.60+1.40 a
FxSR2 S5 378.8+26.7bc 78.10+0.87 a 21.90+0.87 ¢  46.23+2.21a 10.30+1.34b 32.80+1.40 ab
FxSR3 S5 366.2+26.7 c 78.2610.87 a  21.7440.87 ¢ 50.15+2.21a 10.54+1.34b 31.12+1.40 ab
Overall mean 30 427.1+10.9 76.07+0.87 23.9340.35 47.90+0.91 14.92+0.55  31.32+0.57
+ Means with the same letter in each column are not significantly different. * P<0.05 **P<0.01 *** P<0.001
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