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RESULTS
CHAPTER 1
ECOLOGICAL ANALYSIS OF POND'S WATER

1- Physico - chemical properties :
1-1- Temperature :

Temperature, plays an important role in the physical and chemical
properties of the water. The present study (Table 5 and Figure 3)
reveals that, both air and surface water temperature reached its
maximum values (33.5 + 3.6 Ce and 30.8 + 2.8 C-) respectively in
August. While its minimum values (21.3 £ 1.4Ceand 18.5 +1.2C)

respectively were recorded in November.

1-2- Depth of water :
The maximum level of water (1.8 + 0.2m.) was recorded in May

while the minimum value (1.4 + 0.2m.) was observed in July.

1-3- Transparency :
From table (5) and figure (3), it can be observed that, the highest

limit of transparency (0.9 + 0.3m.) was recorded in June but its lowest
value (0.6 £ 0.2 m.) in April.

Results
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1-4-Dissolved oxygen :

As shown in table (5) and figure (4), the maximum value of
oxygen content (9.3 + 1.0 mg /L) was recorded in April and the
minimum value (4.9 + 1.8 mg/L) in August.

1-5- Total alkalinity :

In the present work, the total alkalinity of pond water was
measured twice monthly in each rearing pond. The maximum alkalinity
(142.0 + 7.5 mg/L) was recorded in August, while the minimum value
(112.5 + 1.8 mg/L) was observed in November.

1-6- Nitrites :

Table (5) and figure (4) show the detailed results for mitrites in the
rearing ponds for all rearing period (eight months). The value of nitrites
reached its maximum value (0.5 + 0.2 mg/L) in May and minimum

value (0.2 £ 0.1 mg/ L) in November.

1-7- Phosphates : |
Phosphates showed obvious variations from month to another as
described in table (5) and figure (4). The maximum value of phosphates

(0.9 0.3 mg/L) was recorded in July, while the minimum value (0.3 =

0.1 mg/L) was observed in November.
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Fig.(B):Physicai properties of water of earthen rearing ponds

during the period from 1 April to 30 November, 1991.
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1-8- Silicates :
Table (5)and figure (4) also show that, the silicate values in pond
water is high (2.3 £ 0.2 mg/L)in August, but the lowest value (1.0 +

0.2 mg/L) is observed in November.

1-9- pH value : 7

The hydrogen ion concentration reaches its maximum value (8.6 £
0.4) in June, while the minimum value (7.0 +0.3) was recorded in
May. |

2-Hydrobiological studies of ponds water :
2-1- Phytoplankton :
The phytoplankton organisms recorded in the samples collected

from the earthen ponds are represented in the following list :

Chrysophyta : Navicula sp. Melosira sp.

Nitzschia sp. Gyrosigma sp.
Cyclotella sp. _
Chlorophyta : Coelastrum sp. -Pediastrum sp.
S’cengdesmus sp. Staurastrum sp.
Spyrogyra sp. Ankisterodesmus sp.
Euglinomorpha sp.
Cyan'ophyta : Merismopedia sp. Oscillatoria sp.
Nostoc sp.
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From table (6) and figure (5), an intensive increase of these
organisms in July and August was recorded. The average total number
of chrysophyta ranged from 1058/L in November to 2692/L in May,
chlorophyta from 1382/L in November to 7826/L in April and
cyanophyta from 418/L in November to 1100/L in April. The maximum
values of percentage composition of chrysophyta species (33.18%) was
observed in November, chlorophyta (68.85%) in August and
cyanophyta (13.11%) in November. Generally the phytoplankton
community of the earthen freshwater ponds was characterized by algae
population of chlorophyta representing in Pediastrum sp. which had

average number ranged form 241/L in November to 2217/L in April
1991,

2-2- Zooplankton :

The following list represents the zooplankton organisms collected

from the rearing ponds.

Protozoa : Ciliophora spp.
Rotifera : Brachionus sp.
Crustacea : Daphnia sp. Cyclops sp.

From the results given in table (7) and represented graphically in
figure (6), it was noticed that, April and May were considered to be the

Results
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richest in zooplankton organisms throughout the experimental period.
The maximum total number of zooplankton organisms (568/L) was
observed in April. While in November the number of these organisms

decreased, where its average total number was 256/L.

2-3- Bottom fauna :

The bottom fauna of earthen freshwater ponds were dominated by
chironomed larvae and tubifex warm. They were found nearly in the all
rearing months. Their maximum abundance (102/m2 and 70/m?
respectively) were recorded in July, while the minimum number (44/m?
and 28/m? respectively) was observed in November (Table 7 &

Figure 6).
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Zooplankton

Bottom fauna

Fig (6) : Monthly variatons of number of zooplankton and Bottom
fauna of water in rearing ponds form 1 April to 30 November, 1991.
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CHAPTER 2
GROWTH RATES OF REARING FISHES

1-Chemical analysis of artificial food used :-

Table (2) shows the main ingridients of artificial food used and
their chemical anzilysis, these ingridients include ; fish meal, soybean
meal, cotton seed meal, rice bran, wheat bran, oil and v1tamm The fish
meal showed the highest values of crude protein and fat (60.00 %
0.21% and 922 + 0.17% respectively), while the lowest value of
protein (12.00 £ 0.15%) was observed in wheat bran and that of fat
(1.83 + 0.50%) was in soybean matter. The maximum values of ash and
water contents (12.20 + 0.05% and 9.56 + 0.40% repectively) were
noticed in rice bran, while its minimum values (2.02 + 0.16% and 6.50

+ 0.23% respectively) were recorded in fish meal.

The maximum values of gross (total) and metabolizable energy
(4322 + 94 and 3074 + 45 kcal’kg respectively) were found in fish
meal, while wheat bran matter has minimum values of energy (3327 +
50 and 1635 + 20 kcal’kg respectively). The protein energy ratio
showed a maximum value (136.25 =+ 2.88) in wheat bran than that in

other food ingridients.
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2- Formulation of diets with different protein levels :

Three diets were formulated with different protein levles ; 20%,
30% and 40% crude protein. Table (3) showes the weight and quality
of ingridients used in the preparation of the three diets.

The diet with 40% protein contain 40.16 + 0.11% crude protein,
771 £ 0.16% crude fat, 10.32 + 0.85 ash content and 7.37 +0.18%
water content. The diet with 30% protein composed of 29.95 + 0.05%
crude protein, 7.10 £ 0.12% crude fat, 9.26 + 0.22% ash content and
7.58 + 0.21% water content. While the diet with 20% protein contain
20.04 = 0.02% crude protein, 6.58 + 0.06% crude fat, 8.56 + 1.10 ash
content and 7.86 £+ 0.24% water content (Table 4). |

3- Growth in length :

From the present study it was found that, at stocking density of
one fish/m2 (100 fish/pond ; 50 carp + 50 tilapia), the length of silver
carp (H. molitrix) and Nile tilapia (O. niloticus) reared in polyculture
system and fed on diet contain 30% protein in earthen freshwater
ponds, increased from initial average length of 12.16 + 1.52 ¢m and
9.00 £ 1.75 cmto042.00+2.15 cm and 27.50 + 1.33 cm respectively.
While at stocking density of two fish/m2 (200 fish/pond ; 100 carp +
100 tilapia), the total length increased from the same initial length to
35.30 + 0.88 cm and 26.70 =+ 0.89 cm respectively. However, at the
stocking density of three fish/m? (300 fish/pond ; 150 carp and 150
tilapia), the rearing fishes reached a length of 33.00 + 1.04 cm and

Results
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22.00 =+ 0.93 cm respectively after 244 days (Tables 8,9). It was found
also that, the final length increment for the both fish was higher in the
ponds of lower stocking density than the higher onmes and declined
gradually with the increase of stocking density. |

The rearing carp and tilapia stocked at two fish/m? and fed on diet
with 20% protein, its length increased from 12.16 + 1.52 cm and 9.00 +
1.75 c¢m to 30.00 +0.98 cm and 20.60 + 0.93 cm for carp and tilapia
respectively. While at diets with 30% and 40% protein level the length
of 35.30 +0.88 cm and 26.70 + 0.89 c¢m as well as 41.20 + 1.50 cm and
24.30 + 0.85 cm were finally obtained for carp and tilapia at the both
protein levels respectively (Tables 10,11).

It is worthily to noted that, the final length increament for carp
increased with the protein level, it gave increment of 29. 04 cm at the
higher protein level. Whereas, for Nile tilapia the higher value of length
increment was recorded at 30% protein level (17.70cm). “Then

decreased at 40% protein level.

On the other hand, rearing H. molitrix and O. niloticus at
stocking density of two fish/m?2 and 30% protein level with 3% food
ration, but with different initial size, cleared that, at lowest initial size
(6.20 + 1.65cm and 4.30 = 1.07 respectively), the fish length increased
to 25.80 £ 1.54 cm and 19.30 + 0.91 cm. Otherwise,at initial size of
12.16 + 1.52 cm and 9.00 £+ 1.75 cm for carp and tilapia respectively,

Results
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the lengths of 35.30 + 0.88 cm and 26.70 + 0.89 cm were obtained.
However, at the highest initial size (17.56 £+ 1.68 cm for carp and 12.00
+ 1.41 cm for tilapia) the fishes reached a léngth 0f 43.60 £ 1.95 cm
and 27.20 £ 0.87 cm at the end of rearing period (Tables 12,13). The
final increment of silver carp increased with the increase of initial size
from 19.60cm at the lowest initial size to 26.04 cm at the highest one.
But for Nile tilapia the higher length increment (17.70 cm) was
observed at the middle initial size (9.0 cm), then decreased at the
higher one (12.0 cm) to 15.20 om. |

As shown in tables (14,15) the rearing fish stocked at two fish/m?
and fed on diet contain 30% protein with 1% food ration, the length of
silver carp and Nile tilapia increased from initial average length of
12,16 £+ 1.52 cm and 9.00 +1.75 cmto 31.30 + 1.07 cm and 22.40 +
1.06 cm respectively. While at 3% food ration the total length of 35.30
+ 088 cm and 26.70 + 0.89 cm was obtained at the end of
experimental period. However, at the highest food ration (5%) the
fishes reached a length of 40.80 +1.55 cmand 27.50 +1.55 c¢m for
carp and tilapia respectively at the end of rearing period. From the
tables it was noted also that, in length increment for the both species
increased with the increase of food ration from 1% to 3% and 5% to
gave 19.14, 23.14 and 28.64cm for silver carp respectively and 13.40,
17.70 and 18.50 cm for Nile tilapia respectively.

Results
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The control group of these fishes increased from initial length of
12.16 + 1.52 cm and9.00+1.75cmt024.20+1.43 cmand 18.30 =
1.02 cm for carp and tilapia respectively.

4- Growth in weight :

The present investigation indicate that, at stocking density of one
fish/m? |, the weight of silver carp and Nile tilapia increased from initial
average weight of 21.8 + 3.2 gm and 15.2 + 2.5 gm/fish to 892.0 +
30.5 gm and 368.0 = 19.0 gm/fish respectively. While at stocking of
two fish/m?, the average weight of 612.0 +15.0 gm and 332.0 £ 16.0
gm/fish were obtained. However, at the highest stocking density (three
fish/m?) the fishes reached a Weight 0of 370.0 £ 15.1 gm and 253.0 +
14.1 gm/fish after 244 days, tables (16,17) and figures (7.8). It was
found also that the weight increment of the both species was indirectly
proportional with the stocking density. This means that the lowest
stocking densiy gave the highest weight increment for both.

From tables (18,19) and figures (9, 10) observed that H. molitrix

fed on diet contain 40% protein gave the maximum weight/fish (averge
1012.0 £ 25.6 gm/fish) while O. niloticus gained the highest weight
(332.0 £ 16.0 gm/fish) at diet with 30% protein. The minimum weight
of silver carp and Nile tilapia (290.0 + 13.0 gm and 223.0 + 11.0 gm
respectively) were recorded on feeding with a diet contain 20% protein.

The same trend prevailed the weight increment for both species. This

Results
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means that the highest weight increment was recorded with 40%

protein level for H. molitrix and only 30% for O. niloticus.

As shown in tables (20,21) and figures (11,12) silver carp reared
with large initial size (61.1 + 5.4 gm) and fed on diet contain 30%
protein with 3% food ration showed the highest average weight (1074.0
+ 28.0 gm/fish) as well as highest weight increment. Under the same
feeding condition Nile tilapia gave the maximum average weight (361.0
+ 17.1 gm/fish) also at the large initial size (35.8 + 8.6 gm/fish), inspit
of the weight increment of this large size of tilapia not far from that of
the middle size. The lowest average weight of both fish species (200.0
+ 23.0 gm and 210.0 £ 13.9 gm/fish respectively) were recorded at

small initial size (7.4 + 2.3, 6.9 + 1.3 gm/fish for carp and tilapia
respectively).

The average growth in weight of H, molitrix and O. niloticus fed
on diet contain 30% protein with different food ration were presented
in tables (22,23) and figures (13,14). The given data indicated that, in
both rearing ﬁsh the maximum average weight (810.0 +21.0 gm and
340.0 = 11.6 gm/fish respectively) were observed at 5% food ration.
These values decreased at 3% food ration until it reach its minimum
values (360.0 £ 16.1 gm and 284.0 + 17.3 gm/fish for carp and tilapia
respectively) at 1% food ration. This was also observed taking the
weight increment into consideration, meaning that, the highest weight

increment was recorded at 5% food ration for the two species.

Results
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Although the difference between weight increment of Nile tilapia feed
on 3% and 5% food ration not large as that between 1% and 3% food

ration.

The control group in all treatments increased from initial weight of
21.8 £ 3.2 and 152 £ 2.5 gm/fish to 150.0 £22.6 and 105.0 £ 15.0
gm/fish for silver carp and Nile tilapia respectively at the end of rearing

period.

S-Percentage weight gain (PWG)

The monthly percentage weight gain of H. molitrix and 0.
niloticus reared at different stocking densities and fed on diet contain
30% protein with 3% food ration, showed a highest values during the
first four monthes. In these monthes of rearing, PWG obviously
declined with the increasing stocking density and vice versa in the
second four ones for the two species. The average values of PWG for
the two fish species were slightly decreased whereas the final PWG
clearly reduced with the increasing stocking density. The maximum
values of mean (61.393 + 30.2% , 58.094 + 34.6% for carp and tilapia
respectively) were recorded at stock of one fish/m2. While the
minimum limit (43.290 + 16.4% and 43.981 +24.99% respectively)
were observed at stock of three fish/m? (Table 24 and Figure 15).

As showen in table (25) and figure (16) carp and tilapia stocked at

two fish/m? and fed on diets contain different protein levels, showed a

Results
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Silver carp (H. molitrix)

Nile tilapia (O. niloticus)

Fig (15): Percentage weight gain of H.molitrix and O.niloticus reared
in earthen ponds at different stocking densities (1 Apr.- 30 Nov.,1991).
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Silver carp (H. molitrix)

Nile tilapia (0. niloticus)

. Fig (16): Percentage weight gain of H.molitrix and O.niloticus reared

in earthen ponds at different dietary protein (1 Apr. - 30 Nov.,1991).
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maximum values of final PWG (4542. 202%) and monthly mean value
of 66.529% for silver carp at 40% dietary protein level. While the
maximum value of final PWG (2084. 211%) and monthly mean value
of 50.956% for Nile tilapia were recorded at 30% protein level. The
minimum, final and monthly values of percentage weight gain (PWG)
for both rearing fish were observed at 20% dietary protein level
(1230.275% with average 39.144% and 1367.105% with average
42.207% respectively). From the tables and figuers it was also
observed that the PWG was higher for tilapia than carp in summer
monthes (May, June, July and August) specially with the 30% protein

level.

The percentage weight gain of H, molitrix and O. niloticus reared
with different initial size at stock of two fish/m? and fed on diet contain
30% protein level, were given in table (26) and figure (17). It is clear
that, the average value of PWG for both fish species showed a slight
gradual decrease with the increasing initial size of rearing fish. Its
highest monthly mean values 53.292 + 29.6% and 57.034 + 38.0% for
carp and tilapia respectively) were recorded with small initial size (6.20
cm, 7.40 gm for carp and 4.30 cm, 6.85 gm for tilapia), while the
lowest values (43.782 + 15.2% and 34.753 £ 20.0% respectively) at
the largest initial size for both. The same trend also can be observed if

take into considration the final weight gain percentage.

Results



-83-

——— e
—_—

—|q|“||\|||1|||‘|||||1||\|||4||||\|||||| —_— ——— e =
gLy b6z | €oL-zo9z | 68L706S | £L0° 885
] [ 1

3 uteb am TeUTA I

1

I zosc-eos | ¥LL LSIT | tre-¥eoz _ 6£€°LOLL m _

I i 1 5 1
i 1 | | I ; 1 I 1 |
Il o.omﬂmmh.vm_N.mﬂﬁmmp.mw_p.mm«mmm.om_m.mHHOﬁm.mm,o.mmawmo.pm_m.mmummm.mm_m.ﬁﬂﬁomw.mm_m.mﬂﬁmMH.mN_ as ¥ uesw ATyauow ||
— | “ “ " “ “ “ “ _ =
I | _ _ _ _ “ _ _ _ I
I o st | scs'ez | cgo v | wvocee | €eo'zz | ezsst9r |  EEBTSH | 9o vr | 0%z _ ‘noN ||
I _ _ _ _ _ _ | | | I
I _ _ _ _ _ _ | | | i
I oze'ez | 1e8°8¢ | eee-Lt | €1ecee | oo9tee | ozrte | 0007%2 |  9e1 we | 01z _ 220 |f
f _ _ _ _ _ | _ [ _ I
I ! ﬂ _ _ _ | _ , | i
I zzz'ze | seLecew | 1€et8z | €85°6¢ | #ecs8 | z¥s 9z | serse | 8szrze | 08T | -des |
I | | _ | | | | | | I
I _ _ _ _ * _ _ _ _ I
f 0008 | scewy | evet9w | 9LtiTv | o0O0"0ZT | titrtit | eegcez | 000°vT | 0§t | By |
I _ | _ | ! | i | | i
| | | _ | _ | ] | _ I
] 6£9°%¥s | 0SZT°ST ] ZLO'SY | L9971V | ooo-o2 | tev-9r | TrTett | ooo°sz | 0zt _ “1np |
I _ | | _ _ _ _ _ _ i
= ! ! ! _ | _ _ | | =
I coy 89 | sc1°s9 | 000°0TT | TLECOL | eoe'ze | s¥svs | Tes8z | 8vIBY | 06 | “unp |
I | | _ _ | | _ _ _ | l
I _ _ | | _ | | _ | Il
1 o00°%% | oot'sv | £zg 11T | €zo9L | ¥¥¥'¥% | 00S°LE |  ewe'sz | 16€°LT | 09 | - ke ||
i _ | | _ _ | | _ | I
Il _ - _ _ _ | _ _ | I
It zer 11 | 999°e9 | essee | 909°9L | sevtoe | z9T"e9 | 898°6 | sos's | o€ | -ady ||

dxe) daxey |

1 erdettl | dxep | erdelti | dien ] etder1l
| 1 1 i

Ik

! — L T | 1

I 6L°GE‘00°2T|S0 1995 LT| $Z°GT'00°6|GL T2 91°2T|58°9 '0E°¥ Butyo03ls
1 1 1 1

1
_ y3uon |
] xeaze sdeq

|

|
“
0%°L‘02°9| ¥Z°ST'00°6|5L"TZ 9T 2T
“ 1
_

= , .
1 (wf‘wo) 92TS [RTITUT IUSISFITA (wh‘wa) TOIIUOD
sgoz}8 TRFITUT JUIILIITP 221yl e spuod xalemyssIy usylries

-166T ‘ISCQWSAON 0f O3 TTadv T woig potaad sy3 bBuranp
zﬂvmnmmnaquﬂuOHﬁﬂ.oy etrdeTTd STIN Due (XFIFIFIOW H) dieo x9aTts JOo ureb jybyem obevijusoiad JO SUOTIBTIBA ¢ (9Z) SIQeRL




-84~

E!

uoTIed POOI IJUSISIITQ

__..l.lllll_..l..|||1||.l T T T T = Y = —_— = =
i Zve 9€1Z | 965°619¢ | 112 %80T 6€€°L0LZ | 1ZP 89LT | 9L£°1SST |  68L°065 | £L0°885 | % uteb 3m Teurd I
i i { I 1 1 h -~ { b
| 1 1 I 1 T I ) T 1
i 9-95FS9E €5 |8°92F2Z0 65| L 8E¥956°05|8 617018 25| E°52F980 9% |1 81¥856°2¥ |8 T1F0SE SZ|2 €1¥6£1°Gg| as # uesWw Aryiuow ||
l— " “ “ f f “ } } _ |
I _ | * _ | | | _ | I
| _ _ _ _ _ ! | | | i
[ TL6°8 | evv-€c ; 680°%T | ®¥o"ee | sze'6er | L15°S9 | ce8'sy | c99°%1 | 0%z _ ‘0N |
H _ _ | | _ I ! | * I
| _ m _ _ _ | _ | _ _ Il
| zeo't1 | zesttv | 6gc Lt | e€1e7c€e | 1s0°zz | tvecez | ooo'vZ | 9vicRE | 01z _ +220 ||
| | _ _ _ _ _ | _ _ I
| _ _ _ _ _ I | | _ I
I L0 F | z99-zZ% | 1€8°82 | E8S5°6F | ssg's¥ | 000 9¢ | sgetrgse | gsz ze | 081 _ -dag |
| _ _ _ | | [ | ! _ Il
i _ _ | _ _ _ _ _ _ M
I 19¢°T¥ | sev-0e | L¥6°9% | oLtiTe | wve 18 | ows'se | eeecgz | o000°%T | 0ST | Bny |
0 _ | _ _ | _ _ _ _ I
i _ | _ _ _ | _ _ | Il
f .L80°99 | og9-19 | zeo'sy | L9991y | oootoz | ezwvtte | TTTCTIT | 000°SZT | 021 _ -1np |
H _ _ | _ _ _ [ _ _ Il
I _ _ _ _ _ _ _ _ | I
I s16°v6 | cesec | ooorotrt | Tewt9r | zettzs | 9sstss  f twestsz | evitev | 06 | “unp ||
I l. _ _ _ | | | _ _ I
Il _ _ _ _ | _ _ _ _ !
I goo-9ct | zzeczs | gzsctit | €e9t9L | oetr9L | gzottz | eLvsz | teETLT | 09 | -Aew ||
Il “ _ _ | | _ _ _ | i
Il _ _ _ _ _ _ _ _ | Il
I vy %9 | zezv-9ot | €ssceg | 9099 | 8sT'ee | seLc63 | s9st6e | sos's | 0t |  rady ||
L

I etdertl | daey | erderty | dxeny | etderrl | dien | erderry | dizep | | I
Ik 1 1 1 ] i ! ] 1

Ir T T 1 i _ 1
I ML %S | Im L g€ | M L 30 % T | (3w'1 3o § 0) 1ox3uod |  Buryd03s | y3uow ||
I : _ : |  1333e skeq | I

_ _
1 1

‘1661 ‘IoquaaoN Of 03 TTady T woxl potxsd ayl Butanp suofyjex pooz JUIIIIITP 221y3 3e spucd Iajemyssiy usaylies
ut poipal (FNOFIOTFE Q) BIdETTI STIN pue (XFIJFIOW'H) dieo zaat1ts 30 ufreb gyubByesm abejusoxad JO SUOTIRTIIRA :{LZ) STqel



Silver carp (H. molitrix)

Nile tilapia (O. niloticus)

Fig (17): Percentage weight gain of H.molitrix and O.niloticus reared

" in earthen ponds at different initial sizes (1Apr. - 30 Nov. , 1991).
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Silver carp (H. molitrix)

Nile tilapia (O. niloticus)

Fig (18): Percentage weight gain of H.molitrix and O.niloticus reared
in earthen ponds at different food rations (1Apr. - 30 Nov. , 1991).
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The preentage weight gain of silver carp and Nile tilapia reared at
stock of two fish/m? and fed on diet contain 30% protein level with
different food ration, showed a maximum monthly mean values (59.022
+ 26.8% , 53.365 + 46.6% for carp and tilapia respectively) at food
ration of 5% of total body weight. While the minimum values (42.958 +
18.1% and 46.086 + 25.3%-réspectively) observed at 1% food ration.
This was also recorded for the final weight gain, where its maximum
values observed with the food ration of 5% and minimum values with

1% food ration (Table 27 and Figure 18).

The average values of percentage weight gain of both rearing fish
(H. molitrix and O. niloticus) in control ponds (stock of one fish/m?,
2nd itial size and maintained without suﬁplementary food) were
25.139 £ 13.2%, 25.450 £ 11.8% respectively, lower than that in other

rearing ponds.

6- Specific growth rate (SGR) :

Table (28) and figures (19,20) show the average values of
specific growth rate of silver carp and Nile tilapia reared at different
stocking densities and fed on diet contain 30% protein with 3% food
ration.It is necessary to be noted that the highest SGR values were
recorded at the beginning of rearing period specially with the lowest
stocking density (2.42 in April for carp and 2.55 in May for tilapia),
then slightly decreased regularly. However the SGR values were
irregularly flactuated with the high stocking density. Generally the

Results
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values of SGR of both fish species were slightly decreased with the
increase of stocking density in all monthes of rearing period. Stock of
one fish/m? recorded the highest SGR mean values (1.96 = 034,193+
0.40 for carp and tilapia respectively), while stocking density of three
fish/m? showed a mean values of 1.19 + 0.15 and 121 + 0.24

respectively.

As showen in table (29) and figures (21,22) H. molitrix and O.
niloticus reared at stocking density of two fish/m? and fed on diets
contained different protein levels, showed maximum mean values of |
SGR for carp (2.14  0.46) at 40% dietary protein level and for tilapia
(1.59 + 0.35) at 30% protein level. While the minumum mean values
(1.05 + 0.25 and 1.05 +0.32 for both rearing fish respectively) were
observed at 20% dietary protein level, It is worthily of mentioning also
that the specific growth rate of carp showed its highest value at the
beginning of rearing period specially with the high protein levels (30%
and 40%). On the other hand SGR of rearing tilapia increased to reach

its maximum values at June with all dietary protein levels then

decreased.

The specific growth rate of H. molitrix and O. niloticus reared
with different initial size at stock of two fish/m? and fed on diet contain
30% protein level with 3% food ration were summarized in table (30)
and figures (23,24). It was noticed that the average values of SGR for

carp were gradually increased with increasing the initial size. While in

Results



-87-

R = — 1]

erdertd | dae) erdertl | dxep

I erdertl | dxe) etdeTTl dxe)

00T yajuon ||

f— —— e —

I18313e sAeqa

_
j
(00T) T1OI3UOD _ Butyooas
“
_

L (pood/yst3y) A3rsusp buryooasg

" T T T
I vz-oFtz T | ST 0F61"T _ SE 0F6S°T _ €2 0¥s9°1T _ 0% 0FE6™T _ PE 0F96° T _ ST'0¥19°0 m 2z’ 0%29°0 _ as ¥ uesy =
“TI “ | 1 T 1 T T T T W
I [ | _ _ _ _ | _ _ I
I _ | _ _ _ _ _ _ I |
I et | st | gz°1 | ee't | evt | wst | os0 | o080 | ovz | caon |
1 _ | | | ! | ! ! ! i
I _ | _ _ _ _ _ . _ A Il
I 7z 1 _ PT°T | 0%° T _ s¥'1 | zo't | s 1 | v 0 | Le'o | 012 ' 300 ||
I _ ! | | | ! ! ! _ I
i _ | | _ o o o o |
I 8z 1 _ zz'1 | §5° T | Zs'1 _ 6L°1 | £L°1 | 99°0 - | ve'0 | 081 | das |I
i ! _ _ _ _ | | | _ I
i | | _ | . | . _ | o b
I 6E° T _ 8z'1T | 81 | 14 28 S z6'1 | 6L'1T | 65°0 | o0 | 0ST | by ||
1 _ _ _ ! _ ! _ ! _ I
i [ _ _ _ _ _ | _ |
I izt | ez 1 | 96T | et | sz'z | L6z | ts'o | 69°0 | 0zt | e ||
I _ _ _ _ _ _ _ _ _ I
__ _ _ _ _ ! ! ! ! I
I €v' 1T | ggt | g6°1 | o6'T | zerz | £€z'z | ¥9'0 | 89°0 | 06 ! unp ||
I _ | | _ _ : | _ | | Il
i _ o ! ! o ] o o L
I 6z°T | 8z'T | vL°T | 061 | ss'z | ge 'z | ¥5°0 | 9t'0 | 09 | Lew |
1 _ _ | _ _ _ | | _ 1
I ! _ | | _ o | _ |
x 99°0 | $8°0 _ L6°0 _ 06°T | £6°1 | ev'e | ZE'O0 ] 81°0 | o€ m ady m
i
_
_
_
_
_
1

*166T ‘JocquaaoN ge-TTady 1 woxy potiad ayl
futanp ‘sey3fsusp Suyyd03ls USASIITP SIIYI e spuod uayilles UT paIeal (SADTIOTFU’O)
erde(13 STIN pue (XFIJFTOW H) diep 18A118 JO ®3ex yamozb pygyoeds Jo suorieIIRA  (BZ) SIQRL



-88-

s i S S S

1 1
" ez-o¥sz 1 | 9% 0F¥T°C | se0%6s 1T | €2 0¥F59°T | ZET0OFS0'T | sz-oFso 't | st o¥t90 | zz 0¥29'0 | as ¥ uesn I
I t } “ n “ } } } : i
1 | ﬂ _ | _ | _ _ _ I
I _ _ _ _ _ _ _ | _ I
I £zt | oot | gz°1 | 6e°1 | zv't | sotn | 08°0 | 08°0 | 0%z | -aon |
I _ | | _ _ | " | | i
I | | | | | | | | | I
1 1400 S ze'1 | ov't | sy 1T | P11 | 19 Sk S .70 | Lo | 012 _ “a00 |
__ | | | | | | | | | I
I | | | | | | | | | i
I serr | et | sst | est | zero | evt | oesto | w0 | ogt | des |
__ | | | _ | | | | | I
| | _ | _ _ _ _ _ | I
I evor | et | o1et | ower | ozer | et |oesto | octo | ost | Bnw |
I _ _ | _ _ I | _ _ I
I | | | | | | | | | I
] £€°T | otz |} 96° T | 't | 121 | 91T | Ls'o | 69°0 | 0zT _ “tap |
i | _ _ _ _ | | | _ I
I _ | _ _ _ | _ _ “ I
I g1 | sz | g6 1T | o6°1 | ze't | zz't | ¥9°0 | 89°0 | 06 | unp |
I _ _ _ _ | _ _ _ _ i
i | | | | | | | | | i
I 6E°1 | A A LT | o6°1 | 9t o | 0°t | ¥5°0 | 9g°0 |- 09 _ - Kew ||
| _ _ _ _ _ | I I _ I
[ | | | | | | | | | I
I sto ] v9°z | t6'0 | o6°1 | ge'o | 9%°0 | zE'o _ 8T°0 | o0 | -adv |
_ _ )i
I eraetrs | dwo | ewdern | dxeo | ewern | dwed | exderm | daw | | i
IL L ! 1 ] 1 i [ H
— 1 I 1 1 _ __
| ureloxd % 0OF | urajoxd § 0F | ut2301d 3 0z | ( utezoad 3 0) 1oI3UC) | BUT¥0038 | UY3IUOW |
I 1 1 1 { a933e sdeq | I
i T2a3T utsijoxd Arelatq | _ I
% —— 1 — L I
I661 'JISqUaAON
g o3 1radvy 1 woag potaad auyj butranp ‘873487 ugejoad Axe3zsTp JUSI8IITP s9I1yl e spuod Ia3jemyssaz uaylIed
(xFx3prowr-g) died I9ATIS JO ®3ex yimoab oyzyoeds Jo suorieTIRA : (6Z) STCEL

ul paaear (SNIFIOTFU O} etde1ry STIN pue



- x@33e sdeqg

#. (wb’wd) 9ZTS TTITUT JUSILIITA (wb ‘wd) TOIIUC) _
—_— — e . | —

1 T !
| 6L-s€’00 zT|S0° 19’95 LT] wm.mﬁ,oo.m_mb.ﬂm~ma.mﬁ_mm.m oty
it 1 1 1

[ —
_||..l|l| = — T T T T T R | T
| Lz 0F96°0 m 0£-0¥8z°Z | SET0F6S T | €270FS9T | sTTOFwE’T | oz-0%8z°1 | ST 0¥19°0 | zZZ2'0%29°0 | as ¥ uesnw
— } } " " “ t “ t T
I | | | _ _ _ | _ _
l ! | _ _ . _ N | _ _
i 960 _ 08" 1 _ 8z°1 ! 6£°1 | £€v° 1 _ Lot | 08°0 | og'0 | 0%z | *AON
I | | _ _ _ _ _ _ _
I | ! _ | _ _ _ _ _
| 0T | 98°1T | o%° T |} sv°1 | 1 20 S st 1 | ve 0 | oo | ote _ *I20
I | | _ _ _ “ _ _ _
i _ _ _ | | _ _ _ |
i 50°1 | 6z'z | ss't1 | zs 1 | 19°1 | sT°T | 99'0 | ve'o | 0871 | “das
I _ [ _ | | | | _ _
I | ] _ _ | _ _ | _
i ettt | €'z | 18°1T | 19°1 | 15°T | ot't | 65°0 | oo | 0ST | By
i | _ ! _ ! | | _ _
I | I _ _ | _ _ i _
i 61" T _ cez | 96°1 | et | ezt | 1s°1 | Ls 0 | 69°0 | 0zt | Ay
I I ! _ _ | | _ | _
i _ _ _ _ | ! | _ _
i 125 SN zs'z | g6t | 06°1 | 220 S se't | v9'0 | g9'0 | 06 | cunp
I | | _ | _ | | _ |
I | | | _ _ | _ _ _
I 6L°0 _ vz | VLT | 06°1 _ Lot _ 6z'1t | ¥S°0 | 90 | 09 _ - Aep
__ | | | | | | | | |
I | | _ “ _ _ _ _ |
i o | co'z | L6°0 | 06'1 | z6e' T | z9't | ze'o | gT'0 | o€ |  -adv
_ “
| erderti | dxep | erderii | dxeg | erdertl | dxzey | erderryi | daep | _
(- l } } “ : “ “ i _
| o%-s'0z°9]| vzrst’00"6|SL TT 9T 2T Putyo01s | YIuoW
1 “ [ _
| _
1

' ToqueaON 0 03 Tridy T woid porxad syl Butanp ‘§2zT8 [RTITUT JUSISIFTP 881yl e spuod a1ajemysai3i uayiies

‘I66T
ut peiesl (FNSFIOTFT 0) etde{Tl STIN PuUe (XFIIFTOoW 'H) dxeo I9ATTS IO 83ea YIMozb arzToads Jo suotrieTIeA © {QE) STgel



% T T -t T T T T - 1l
| ce-oFze'T _ zE 0F06° 1 _ s£ 0F65°1 _ £2°0%59°1 _ ST 0¥FSE° T _ ZZ 0¥9Z°1 “ ST 0F19°0 _ zz-0¥z9°0 “ as’¥ :wmz ““
H
] ﬂ ﬂ _ ! ! _ _ _ _ I
i | | | [ R A A B o
i o 1 | 151 | gz 1 | 6e°1 | ze'tr | A Sh S og'0 | 080 | 0¥z _ aoN ||
I | | ! “ | | _ _ | i
I | | | | I o I
i $5 T | 6S° T _ ov- I | S¥° 1 _ et | oT'1 | ve 0 | Lo | 012 | 320 ||
I | | I _ _ | f _ _ I
I | | | . | . _ . _ ) _ ] _ | ) I
I z9°T | 99T _ st | zs'1 _ zv 1 | 1T | 990 | ve o | 081 | das ||
i ! | _ | | _ | | _ i
I | | | | N T o I
I z6°1 | SL T [ 181 | 1 AR S 153 2 S gt | 65°0 | oo | 0ST | Bny ||
I | _ _ _ _ _ | _ _ Il
I | | | I N T . I
T 1tz | L6t | 96°1 | w't | oe't | oz't | Ls°0 | 69°0 | ozt | e ||
i | | | _ | _ | ! | i
i _ | | ) _ ) _ ] _ . | . _ | . I
I cz'z | sz | .81 | osT |oestt | ooeet | oy9t0 | 80 | 06 | unp |
I | | | _ | | _ _ _ I
1 9z'z | 2z | ve't | 06" 1T | gv'T | Izt | ¥s°0 | 9¢'0 | 09 _ Kew ||
I _ | | _ | _ _ | | i
I 1 ! _ _ . _ . | ] _ . _ _ . il
I 99° 1 _ vz | L6°0 | 06°1 | 80°1 _ LL'T _ ZE'O _ 81°0 r 0€ J ady _“
““_“T“u““l" } } } "*"l'_L
r etdertl | dzep | erdelrd _ daed _ etdeT1l m daen _ erdel1l _ dxen _ _ “
1 1 } 1 1 i

mﬂ\ ML %S m m'l % € | M CL I0 %1 | (w1 30 % 0) Tox3U0) | Buryo03s | yauow ||
] 1 1 L 4 a23ze sheq | I
m : UOTIBI POOI USILIITA _ | I
rlr\lllllllllll:ll\llllllllulllllllll = L e ——|

1661

SAON 0 ©3 T1Tady T WoxzF potxad ayj Buranp ‘suctiex pooj JUSIBIITP da1yl e spuod 13jemyssiy uaylae?

* T3
: s1eax (snoyjorru-o) erderTl STIN pue {XFxaFrom g) dieo I3ATIS JO o3ex yjmoxb oyjyyoede jo uoTIETIRA ¢ (IE) 91qel

utr p



puod/usy 002 o—
puod /ygy 001 ——

pued Y 002 ——

{pucd /yg1) 00T WO ——

suesw ayj,

A0 N 0 “dep “BIny
1 1 1

o ‘aur
|

xdy

e

-+

166 1°AON 0€ 01 Idy | WOy SanIsusp Sunjo0)s JUIYIp Je spuod usyed
ul paress (xrgjou f) died  JoAfis Jo ojer ymord oyrads (s1) 31




paod /ey 008 —o— puod ARy OO -sp—
peod /ey 001 —— {pucd /yey) 00T WD ——

sueaw ayj, ‘AON 190 deg -Buy gLty “auf “AwN ~xdy
1 1 L

* + -~

1661°A0N 0€ 0¥1dy | WO SaMISUdp SUmd0}s JUSISLIP Je spuod usyes
w pareal (snoyopu’Q) eiden ofIN Jo Sjer ymosd oywadg :(p7) Sig




uieyed X0F o
ugeoxd X022 ——

uprod 00 —p—
{wnpad %0) ponuoy

sueaw ayJ,

AN . WD deg
1

“Buy LS “mmp
L L

i 2dy

- -

—tt

4+

1661 °A0N ¢ 01 1dy [ woy uaoid Arejarp juaiagip je spuod uayres
ur paxeal1 (Xp41j0u ") dres IoAfis jo ojer ymoid ogroads (17) i




upeyosd X0F -n— _ uperod %0g ——
ujerosd o0 —— {meroad %0) ooy o

suesw 8yj, T OTAON 120 -deg “Iny ‘nr ‘mnp KON ady
- 1 1 '] 1 1

"1661°A0N o€ 01 "1dy | woxy majoid A1e121p Jusropip je spuod uoyres
W parex (snoyopu'Q) erdery 9N Jo jer ymord ogwads (zz) Sig




w8 gp g ‘WD 90AT Wi GATEAD OT YT e
wi oFL W (g9 —— {wiy gy woy ——

sueaw ayg, "AOX 1op -deg Suy ‘tnr
’ 1 1 1

1661 AON 0€ 01 "Idy | WO SSZIS [BNIUI JUSI3PIp Je spuod usyjres
ul pareas (xpnom ‘) dreds 1aATIs Jo ajer ywmois ogroadg (g7) Sy




wi arae u 00 —m— Wi JReT ‘WO 006 —p—
wi gpg ‘v OEF —y— {wd ggrlwogey o) ——

suesw ayl "AQN o0 -deg “ny “nr onp ) 2dy
1 1 ] )

1661 AON 0€ 01 1dy [ WOy SIZIS [BNIUI JUISIIP e spuod uaypes
ur pareal (snonopiu-Q) eiden S[IN jo ajer mmord osgwads (y7) Sig




WAW A o WL XE -

WaAPL —— {33 10 %0) PIRO)  ——
suesw ayj, “AON 130 ‘deg “Tny Ly ‘mnf AN ady
1 1 [} 1]

- -

‘1661 AON 0¢ 03 "Idy [ WOy suone: pooy JUSXAHIP e spuod udyres
u1 paresl (Xpppout ‘ff) dres I9ATIS Jo 2jel [moI3 oftoadg (s7) 3




_.91...

tilapia these values increased from 1st initial size (small size) to 2nd
one (middle size) then decreased at 3rd initial size (large size). The
maximum value of SGR (2.28 £ 0.30, 1.59 + 0.35 for carp and tilapia)
were recorded at the large initial size (17.56 cm, 61.05 gm) in carp and
at the middle initial size (9.00 cm, 15.24 gm) in tilapia. While the
minimum values (1.28 + 0.20 and 0.96 + 027 for carp and tilapia
respectively) were observed at the smallest initial size of carp (6.20 cm,

7.40 gm) and the largest initial size of tilapia (12.00 cm, 35. 79 gm).

The specific growth rate of silver carp and Nile tilapia reared at
stock of two fish/m? and fed on diet contain 30% protein level with
different food ration, recorded its maximum values (1.90+0.32,1.82
+ 0.37 for carp and tilapia respectively) at food ration of 5% of total
body weight. While, the minimum values of SGR of carp and tilapia
(1.26 = 0.22 , 1.35 + 0.15 respectively) were observed at 1% food
ration. This mean that the SGR increased gradually with the increase of

food ration in both species (Table 31 and Figures 25,26).

The average values of specific growth rate of both rearing fish

(H. molitrix and O. niloticus) in control ponds were 0.62 + 0.22 ,0.61
+ 0.15 for carp and tilapia respectively. The SGR of control groups

were lower than that in other rearing ponds.

Results
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7- Food conversion (FC) :

Table (32) presents the average values of food conversion of H.
molitrix and O. niloticus increased with the increasing stocking
density. The maximum average values of FC for the two fish species
(1.944 £ 1,011 and 2.047 +1.005 respectively) were recorded at the
stock of three fish/m2, while the minimum values (1.560 + 0.721 and

1.614 + 1.102 respectively) were observed at stock of one fish/m?

Generally, the food conversion in both rearing fishes (carp and
tilapia) increased with the increasing stocking density at any time of the
rearing period. On the other -hand, food conversion (FC) value

flactuated with the time withen the same stocking density for each fish
(Table 32).

The average value of food conversion of silver carp and Nile
tilapia were decreased with the increasing dietary protein level in the
diet. The maximum values of mean FC (2.483 £1.391 and 2.651
1.778 respectively) were recorded at diet contain 20% protein level.
These values were slightly decreased until it reach its minimum values
of 1.502 = 0.847 for carp at diet contain 40% protein and 1.733 +
0.767 for tilapia at diet with 30% protein level. On the other hand the
highest values of FC withen the different monthes of rearing period was

recorded in April at 20% protein level (Table 33).

Results
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The present data given in table (34) show the variations of food
conversion of H, molitrix and O. niloticus at different initial size. The
maximum values of FC (2.007 £ 0.780,2.529 + 1.306 for carp and
tilapia respectively) were recorded at initial size of 17.56 cm, 61.05 gm
for carp and 12.00 cm, 35. 79 gm for tilapia.

The average values of food conversion of silver carp and Nile
tilapia increased with the increasing food ration. The highest values
(2.624 + 1.119 , 1.909 + 0.856 for carp and tilapia respectively) were
recorded at 5% food ration, these values decreased to 1.656 + 0.549
and 1.733 + 0.767 respectively at 3% food ration until it reach its

minimum values (0.706 + 0.287 and 0.764 + 0.440 respectively) at 1%
food ration (Table 35).

8-Protein efficiency ratio (PER) :

The variations of protein efficiency ratio (the weight of fish
produced per unit weight of dietary protein) of silver carp and Nile
tilapia at different stocking density were given in table (36). The
average values of PER of both fish species decreased with the increase
of stocking density, its highest values (2.623 £ 1.292,2.482 +1.759
for carp and tilapia respecﬁvely) were recorded at stock of one fish/mz.
These values slightly decreased to 2.257 +0.848 and 2.178 + 1.657
respectively at stock of two fish/m? until it reach its minumum values

(1.849 £ 0.702 ,1.877 £ 1.065 for carp and tilapia respectively) at stock
of three fish/m2.

Results



-08~

[ =
] —— \II||__. —_— T —_—— T 1 |
_

, ﬂ _ |
| _

_
=mmo.ﬁﬂhpm.d_mop.0Hm¢m.H_hmm.aamhﬁ.m g8 0FLGZ Z|6SL TFT8¥ T|Z62 17€29°C]| as ¥ ueanW ]
I _ | _ _ _ | I
I “ “ “ “ " " T —|
il _ _ _ | _ _ | i
I _ _ _ ! _ _ _ I
i evz'1 | stez | zo9to | TI¥E | ssz'e | ezt | 0ve |  -aon |
I _ _ _ _ | _ _ l
| _ _ _ | _ | _ I
li yez'T | €g6°0 | T®LTO | ses't | €1S70 | zss 1 | 012 | 300 |
I _ _ _ | _ _ _ I
I _ _ _ _ _ _ _ I
I eLe-0 | stert | eeTrr | ze9TI | 1090 | w1z | 081 | -das |
I _ _ | |- | _ _ i
I _ _ _ _ _ _ _ i
I 9gz'e | ®¥8etz | 900°CT | ese't | sssta | TT9E ] 0sT | -6nv |
I _ _ | | | _ _ Il
i _ _ _ | _ _ | I
Il g1t | 59¢°T ]  9z6°1 | T8L°T T 222 9%8° 1 | 0z1 | ~1op ||
i _ | _ _ | _ _ I
I _ i _ _ _ _ _ i
[ evg-z | ewzrz | toLty | 89TE | estre | weece | 06 | cunc |
I , _ _ | _ _ _ I
i _ _ _ _ _ . _ I
I eve'€ | 668°T | 8LL'Y | sezce | S¥ST8 | g% | 09 | -Aew ||
i _ | _ _ _ _ _ I
I _ _ _ | _ | _ i
! gze'o | stzvv | FEW'T |  weze | veecz | LEE'Y _ o€ | -adv |
L l — _
| L]
| etdetts ! drey | cerdetrty | daep | erdertr | daep | | 0
= _ n ! i _ i | I
I 00€ | 002 | 00T [ Butxo0as | y3uow ||
I L - L { zeaze skeq | I
I (puod/ys13)A3Tsusp Buto03s _ _ I
Sy S I E—
iL —r — - |

1661’ I9quWAAON 0€- TTIdY
1 woIj ‘S9TITSUIP BuT%2018 JUSIITIITP @21yl e spuod usylres ul pasesd {END>FI0TFU0)
erdetTa STIN pue (XFIIFTOT'H) d1eo 1oATTS JO OF3ea Aoueyor3ze ufe3oxd jo SUOTIBTIRA * (SE) STIqEL



_99_

The average values of protein efficiency ratio of H. molitrix and
O. niloticus also decreased with the increasing protein level in diet.
The maximum values of PER (2.512+1.116,2.706 + 1.900 for carp
and tilapia respectively) were recorded at diet with 20% protein, while
its minimum values (2.132 + 1.445 and 1.481 +0.789 respectively)
were observed at the highest dietary protéin level (40% protein) for
both species (Table 37).

The given data (Table 38) also indicated that, the average values
of protein efficiency ratio of silver carp and Nile tilapia decreased
gradually with the increasing initial size of rearing fish. The highest
average values of PER (2.276 + 1.263 ,2.437 +£1.623 for carp and
tilapia respectively) were recorded at the smaller initial size (6.20 cm,
7.40 gm for carp and 4.30 cm, 6.85 gm for tilapia). While the lowest
values (1.871 + 0.651 and 1.485 + 0.855 respectively) were observed

at larger initial size (17.56 cm, 61.05 gm for carp and 12.00 cm, 35.79
gm for tilapia).

As showen in table (39) the average values of protein efficiency
ratio of H. molitrix and O. niloticus also decreased with the increasing
food ration. Its maximum values 5.507 + 2.322', 5.908 + 3.248 for carp
and tilapia respectively) were recorded at 1% food ration. These values
were slightly decreased at 3% ration unitl it reah its minimum values

(1.513 + 0.287 for carp and 1.368 + 1.194 for tilapia) at 5% food

ration.

Results
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9- Protein retention :

The protein retention, which is the percentage of protein increase
in fish body to the given protein of H. molitrix and O. niloticus
decreased slightly with the increasing stocking density. Its highest
values (1.96 , 1.40 for carp and tilapia respectively) were recorded at
stock of one fish/m?. The lowest values for both was observed at
stocking density of 3 fish/m? (Table 40).

The protein retention of silver carp and Nile tilapia also decreased
gradually with the increasing dietary protein level. The maximum
values (1.21, 1.39 for carp and tilapia respectively) were recorded at
diet contain 20% protein, while its minimum values (0.75 and 0.70 for

both fish species respectively) were observed at 40% dietary protein
level (Table 41).

The protein retention of rearing fish (carp and tilapia) also vaired
with different initial size of the fish (Table 42). Its values were 0.90,
1.12 ; 0.93, 0.78 and 0.87, 0.68 for carp and tilapia at the three

different initial size respectively.

The variations of protein retention of silver carp and Nile tilapia at
different food ration were given in table (43). The highest values of
protein retention (2.83, 2.67 for carp and tilapia respectively) were
recorded at 1% food ration, whereas the lowest values (0.60 and 0.43

respectively) at 5% ration.

Results
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10- Fat retention :

The present study recorded in table (40) indicate that, the.fat
retention, which in the percentage of fat increase in fish body to the
given fat of H. molitrix and O. niloticus decreased slightly with the
increasing stocking density. Its values were 3.82, 1.80;1.90, 1.10 and
1.40, 1.10 for carp and tilapia at the three different stocking densities
respectively. On the other hand, no significant differences between the
values of fat retention of both rearing fish (carp and tilapia) at different

dietary protein levels and different initial sizes of fishes were observed
(Tables 41, 42).

Nevertheless, the fat retention of silver carp and Nile tilapia
decreased gradually with the increasing food ration, its maximum
values (6.70, 4.40 for carp and tilapia respectively) were recorded at

1% food ration, while the minimum values (1.10 and 0.50 respectively)

were observed at 5% food ration (Table 43).

11- Energy retention :

From the present investigation it was noticed that, the energy
retention percentage of energy increase in fish body to energy given, of
H. molitrix and O. niloticus decrease slightly with the increasing
stocking density. Its values were 1.51, 0.92 : 0.75, 0.54 and 0.50, 0.68
for carp and tilapia at the three different stocking densities respectively.
While, at different dietary protein levels or different initial fish size

Results
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there were no significant differences between the energy retention
values (Table 40).

In case of fish reared at different food rations, the energy retention
values of silver carp and Nile tilapia were decreased gradually with the
increasing food ration. The highest values (2.40, 2.00 for carp and
tilapta respectively) were recorded at low food ration (1%) while its

lowest values (0.46 and 0.28 respectively) at high food ration (5% of
total body weight).

12- Production :

The tabulated gain in weight/fish/day of H. molitrix and O.
niloticus given in table (40) decreased gradually with the increasing
stocking density. Its values were 3.566, 1.446 gm ;2.419, 1.298 gm
and 1.427 , 0.974 gm for carp and tilapia at the stocking densities of
one fish/m?, two fish/m? and three fish/m2 respectively. While the total
crop/pond (area, 100 m2) were slightly raised with the increased
stocking density, its maximum values for carp (57.844 kg) were at

stock of two fish/m2 and for tilapia (34.951 kg) at stock of three
fish/m2.

On the other hand, at different dietary protein levels (Table 41) the
gain in weight/fish/day and total crop/pond of silver carp increased
gradually with the increased protein level in the diet. Its maximum

values (4.058 gm and 94.074 kg respectively) were recorded at high

Results
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protein level (40% protein), while the minimum values (1.099 gm and
25.752 kg) were observ‘ed at low dietary protein level (20% protein). In
case of Nile tilapia the gain in weight/fish/day and total crop/pond
reached its highest values (1.298 gm and 31.359 kg respectively) at
30% dietary protein level. While the lowest values (0.851 gm and
20.153 kg respectively) were also recorded at diet of 20% protein

level.

The gain in weight/fish/day and total crop/pond of H.molitrix and
O.niloticus were gradually increased with the increase of initial size of
rearing fish. Its maximum values (4.151 gm, 99.269 kg ; 1.333 gm,
32.196 kg for carp and tilapia respectively) were recroded at the largest
initial size (17.56 c¢cm, 61.05 gm for carp and 12.00 cm, 35.79 gm for
tilapia). While the mimimum values of both fish species (0.789 gm,

18.682 kg and 0.832 gm, 19.705 kg respectively) were observed at the
smallest initial size (Table 42).

It was also noticed that, gain in weight/fish/day and total
crop/pond for both rearing fishes (carp and tilapia) were slightly

increased with the increasing food ration. The highest values of gain in
weight/fish/day (3.230 , 1.331 gm for carp and tilapia respectively)
were recorded at high food ration (5% of total body weight), while its
lowest values (1.386 and 1.101 gm respectively) at low food ration
(1% of total body weight). Also total crop/pond reach its maximum

values (75.672 kg, 31.826 kg for carp and tilapia respectively) at 5%

Results
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food ration and the minimum values (32.810 kg and 26.338 kg
respectively) were observed at 1% food ration (Table 43).

The control groups showed a gain in weight/fish/day of 0.526 gm
and 0.368 gm for carp and tilapia respectively, while the values of total
crop/pond for the two fish species were 6.284 kg and 4.308 kg

respectively in all different treatments.

Results



-112-

CHAPTER 3
BIOLOGICAL CONDITIONS AND STOMACH ANALYSIS

1- Biological conditions : |
1-1- Hepatosomatic index (H.S.L.) :

The average values of H.S.I. of males and females H. molitrix and
O.niloticus slightly decreased with the increase of stocking densities.
Its maximum values (1.29 £0.15, 1.61 £0.22 and 2.34 + 0.15,2.81 =
0.20 for males and females of carp and tilapia respectively) were
recorded at stock of one fish/m2, while the minimum values (0.81 £
0.20, 1.02 + 0.25 and 1.90 + 0.20, 2.22 +0.24 respectively) were
observed at stock of three fish/m2 (Tables 44, 45 and Figures 27,28).

On the other hand, the average values of H.S.I. of the males and
females of the two reared fish (silver carp and Nile tilapia) raised
gradually with the increased dietary protein levels (Tables 46, 47 and
Figures 29, 30). Fishes fed on dief with 40% gave highest H.S.I. values
(2.12 £ 031, 247 +028and 2.50 + 0.18,2.75 + 0.23 for males and
females carp and tilapia respectively), while fishes fed on diet contain
20% protein showed lowest H.S.I. values (0.89 + 0.18, 0.95 + 0.21 and
1.41 +0.23,2.02 £ 0.28 respectively). It was found also that, H.S.I. of

females was higher than that of males for the two rearing fish.

The hepatosomatic index of males and females silver carp and

Nile tilapia at different initial size were summarized in tables (48,49)

Results
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female

Fig (27): Biological conditions of males and females H. molitrix reared
in earthen ponds at different stocking densities (period of 244 days).
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Fig (28): Biological conditions of males and females O.niloticus reared
in earthen ponds at different stocking densities (period'of 244 days).
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and figures (31, 32). The maximum values (1.99+£0.21,2.44 £ 0.33
and 2.49 +0.55,2.87 +0.72 for males and females of carp and tilapia
respectively) were recorded at the large initial size (17.56 cm, 61.05
gm for carp and 12.00 ¢m, 35.79 gm for tilapia). These values slightly
decreased at middle initial size until it reach its minimum values (0.87
+ 0.02,0.98 £0.07 and 1.19 £ 0.16, £ 1.70 + 0.22 for male and female
fishes respectively) at the smallest initial size (6.20 cm, 7.40 gm for
carp and 4.30 cm, 6.85 gm for tilapia). H.S.I. was also higher in

females than in males.

As shown in tables (50, 51) and figures (33, 34) the fishes fed
with 5% food ration showed a highest values of H.S 1. (1.39 +£0.23,
1.58 £0.35and 2.55 £ 0.75,3.01 + 1.21 for males and females of carp
and tilapia respectively). While the lowest values (0.92+£022,1.06+
031 and 1.76 + 021, 2.08 + 0.36 for male and female fishes
respectively) were observed at low food ration (1% of total body

weight). In both rearing fish the H.S.I. values of females were higher

than that of males.

1-2- Gastrosomatic index (Ga. S.I):

From the present study it was noticed that, the average values of
Ga.S.I. of males and females H. molitrix and O niloticus slightly
increased with the increase stocking densities. Its maximum values
(10.85 + 0.62, 11.22 + 0.75 and 9.70 £0.25,10.28 + 0.27 for males

and females of carp and tilapia respectively) were recorded at lowest

Results
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Fig (29): Biological conditions of males and females H. molitrix reared
in earthen ponds at different dietary protein levels (period of 244 days).
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Fig (30): Biological conditions of males and females O.niloficus reargd
in earthen ponds at different dietary protein levels (period of 244 days).
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stocking density (one fish/m?), while the minimum values (4.32 £ 0.71,
485 + 0.92 and 7.85 +0.33, 8.42 + 0.35 respectively) were observed
at highest stocking density (Tables 44, 45 and Figuers 27, 28).

On the other hand, the Ga.S.l. values of male and female fishes
were elevated gradually with the increased dietary protein levels
(Tables 46, 47 and Figuers 29, 30). Fishes fed on diet with 40% protein
gave highest Ga.S.I. values (10.16 + 1.03, 10.62+1.14 and 9.72 £
0.65, 10.23 + 0.87 for males and females carp and tilapia respectively),
while fishes fed on diet contain 20% protein showed a lowest Ga.S.I.

values (3.45 =+ 073, 3.78 + 1.02 and 8.42 £ 0.71, 891 + 0.65

respectively).

Similarly, the gastrosomatic index of males and females increased
gradually with the increased initial size of reared carp and tilapia. The
maximum values (9.98 £+ 0.87 £10.32+1.04 and 9.70 £ 1.22, 1033
1.62 for males and females of silver carp and Nile tilapia respectively)
were recorded at large initial size (17.56 cm, 61.05 gm for carp and
12.00 cm, 35.79 gm for tilapia). This values shightly decreased at
middle initial size until it reach its minimum values (3.83 £ 0.22, 4.22 +
0.45 and 8.33 +1.52, 8.92 + 2.04 respectively) at smallest initial size
(6.20 cm, 7.40 gm for carp and 4.30 cm, 6.85 gm for tilapia) tables (48,
49) and figures (31, 32).

Results
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Fig (31): Biological conditions of males and females H. molitrix reared
in earthen ponds at different initial sizes (period of 244 days).
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Fig (32): Biological conditions of males and females O. niloticus reared
in earthen ponds at different initial sizes (period of 244 days).
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As shown in tables (50, 51) and figures (33, 34) the fishes fed
with 5% food ration showed highest values of Ga.S.1. (11.02 + 1.06,
11.36 + 1.12 and 9.62 £ 1.55,10.27 + 1.82 for males and females of
H. molitrix and O. niloticus respectively). While its lowest values
(430 £ 1.05, 462 £ 1.17 and 8.51 +1.73,9.22 + 1.88 respectively)

were observed in fishes fed with 1% ration.

In both rearing fish {(carp and tilapia) the Ga.S.1. values were
higher in female than that in male fishes and control groups gave a
values of 2.88 + 0.10, 3.34 + 0.15and 6.75+£0.16, 7.34 + 0.15 for

males and females of silver carp and Nile tilapia respectively.

1-3- Gonadosomatic index (G.S.1.) :

The present data indicate that, there are no significant differences
between G.S.I. values of either males and or females of silver carp at
different stocking densities. While in Nile tilapia the G.S.1. values of
males and females slightly increased with the increase of stocking
density, its maximum values (1.90 = 0.14,2.13 £ 0.25 for male and
female respectively) were recorded at lowest stock (one fish/m?) and
the minimum values (0.99 £ 0.04 and 1.12 + 0.08 respectively) were

observed at highest stock (three fish/m?), tables (44, 45) and figures
(27, 28).

Likewise, at different dietary protein level also there are no

significant differences between the G.S.1. values of males and females

Results
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Fig (33): Biological conditions of males and females H. molitrix reared
in earthen ponds at different food rations (period of 244 days).
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Fig (34): Biological conditions of males and females O.niloticus reared
in earthen ponds at different food rations (period of 244 days).
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H. molitrix . While the G.S.1. values of males and females O. niloticus
increased gradually with the increased protein level in the diet, fishes
fed on diet of 40% protein gave highest G.S.1. values (1.99 £0.42,2 21
+ 0.56 for male and female respectively) whereas, fishes fed on diet of

20% protein showed lowest G.S.1. values (Tables 46, 47 and Figuers
29, 30).

The gonadosomatic index of males and females of silver carp and
Nile tilapia increased gradually with the increased initial size. The
maximum L-G.S.I. values (0.20 + 0.06, 0.25+0.11 and 1.98 + 0.2},
2.26 £ 0.43 for males and females of carp and tilapia respectively)
were recorded at large initial size (17.56 cm, 61.05 gm for carp and
12.00 cm, 35.79 gm for tilapia). These values slightly decreased at the
middle initial size until it reached its minimum values (0.04 + (.02,
0.11 £ 0.08 and 0.95 £0.16, 1.17 + 0.18 respectively) at the smallest

initial size (6.20 cm, 7.40 gm for carp and 4.30 ¢cm, 6.85 gm for tilapia)
as indicated in tables (48, 49) and figuers (31, 32).

From tables (50, 51) and figures (33, 34) it is noticed that, there
are no significant differences between the G.S.1. values of males and
females of silver carp fed with different food ration. But in case of Nile
tilapia, the highesf food ration (5% of body weight) showed G.S.I.
values of 1.94+0.18,2.27 + 0.26 for males and females respectively,
while lowest food ration (1% of body weight) gave low values of 0.95

+ 0.20 for male and 1.27 £ 0.28 for female fishes.

Results
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1-4- Food index (F.L) :

From the present study it was cleared that, the average values of
food index of males and females H. molitrix and O. niloticus slightly
lowered with the increase of stocking density. Its maximum values
(1.93 = 0.74, 221 £0.85and 2.25 +£0.12, 2.47 +0.18 for males and
females of carp and tilapia respectively) were recorded at the lowest
stock (one fish/m2), while the mimmum values (1.10+0.12, 127 +
0.15 and 1.34 4 (.26, 1.66 + 0.37 for male and female of the two fishes

respectively) were observed at the highest stock (Tables 44, 45 and
Figuers 27, 28).

On the other hand, the food index values of male and female of
silver carp and Nile tilapia, varied also with respect to the different
dietary protein levels, carp fed on diet with 40% protein give highest
FI1 wvalues (1.75 =+ 0.21, 1.94 + 0.28 for male and female fishes
respectively), whereas tilapia showed the highest F.I. value (1.96 +
0.05 for males and 2.18 + 0.11 for females) at 30% dietary protein
level. Fishes fed on diet contain 20% protein showed a lowest F.1.
values (1.25 +0.18,1.46 £0.22 and 1.33 £ 0.21, 1.45 + 0.24 for male

and female carp and tilapia respectively) as indicates in tables (46, 47)
and figures (29, 30).

Similarly, the food index of males and females carp and tilapia
(Tables 48, 49 and Figuers 31, 32) increased gradually with the

increased initial size of rearing fish. The maximum values (1.64 + 0.18,

Results
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1.82 £ 0.21 and 2.13 + 0.20, 2.27 +0.18 for males and females of
silver carp and Nile tilapia respectively) were recorded with large
initial size (17.56 cm, 61.05 gm for carp and 12.00 c¢m, 35.79 gm for
tilapia). These values slightly decreased at the second initial size until it
reach its mummum values (1.12 £0.21,1.34+£0.35and 1.41 £0.15,
1.67 + 0.16 respectively) at small one (6.20 cm, 7.40 gm for carp and
4.30 cm, 6.85 gm for tilapia).

As shown 1n tables (50, 51) and figures (33, 34) the fishes reared
with 5% food ration showed highest values of F.I. (1.83 +£0.22, 1.96 +
0.25 and 2.15 +£0.32, 2.39 + 0.28 for males and females of H. molitrix
and O. niloticus respectively). While its lowest values (1.03 £ 0.25,

1.36 + 0.32 and 1.38 £ 0.15, 1.74 £ 0.18 respectively) were observed
in fishes fed with 1% food ration.

In both rearing fish (silver carp and Nile tilapia) the food index
values were higher in female than that in male. Control groups showed
F.I. values of 0.80 +£0.19,0.91 +0.22 and 0.72 £ 0.07, 0.93 + 0.08 for

males and females of carp and tilapia respectively.

1-5- Condition of fish flesh (C.F.F.) :

From the present study it was noticed that, the average values of
condition of fish flesh of males and females of H. molitrix and
O.niloticus shightly lowered with the increase of stocking density. Its

maximum values (0.97 + 0.18, 1.07 =+ 0.15and 1.70 £ 0.36, 1 .86 =

Results



0.42 for males and females of carp and tilapia respectively) were
recorded at lowest stock (one fish/m?2), while the minimum values (0.84
+ 0.13, 0.73 £ 0.22 and 1.50 £ 0.24, 1.53 £ 0.27 for male and female
fishes respectively) were observed at highest stock (three fish/m?) as

showen in tables (44, 45) and figures (27, 28).

On the other hand, the condition of fish flesh values of male and
female silver carp was raised gradually with the increased dietary
protein level, while in Nile tilapia these values increased from diet with
20% to 30% protein level then decrease at 40% protein. Carp fed on
40% protein and tilapia fed on 30% protein gave the highest C.F F.
values (1.45+0.24,1.43 £0.23 and 1.65 +0.27, 1.83 + 0.34 for males
and females of carp and tilapia respectively), whereas fishes fed on diet
contain 20% protein showed a lowest C.F.F. values (0.74 + 0.18, 0.91
+ 0.24 and 1.35 £0.41, 1.38 + 0.45 for the both species respectively),
tables (46, 47) and figuers (29, 30).

Similarly, the condition of fish flesh of males and females carp and
tilapia was elevated gradually with the increased initial size of both
rearing fish. The maximum values (1.09 = 0.37, 1.27 + 0.35 and 1.86 +
0.51, 2.00 + 0.48 for males and females of silver carp and Nile tilapia
respectively) were recorded at largest initial size. The condition of fish
flesh shightly decreased at the second initial size until it reach its
minimum values (0.87 +£0.22,0.95+0.26 and 1.19 £ 0.32, 1.32 + 0.4]
respectively) at small initial size (Tables 48, 49 and Figuers 31, 32).

Results



-128-

The condition of fish flesh of males and females H. molitrix and
O. niloticus also varies with different food ration. Fishes fed with 5%
ration showed the highest C.F.F. values (1.19 £0.33, 1.26 £+ 0.42 and
1.65 + 0.28, 1.89 £ 0.41 for males and females carp and tilapia
respectively). While fishes fed with 1% ration gave the lowest C.F.F.
values (0.79 + 0.14, 0.89 + 0.22 and 1.51 + 031, 1.58 + 036
respectively) as cleared in tables (50, 51) and figures (33, 34).
Generally, the C.F.F. values were high in females than that in males.
Control groups showed a values of 0.74 £ 0.16, 0.69 £ 0.21 and 1.01 £
0.24, 1.14 + 0.28 for males and females carp and tilapia respectively.

1-6- Condition factor (C.F.) :

From the present study it was found that, the average values of
condition factor of males and females H. meolitrix and O. niloticus
slightly declined with the increase of stocking density. Its maximum
values (1.18 £0.17, 1.35 £ 0.22 and 1.85 £ 0.15, 2.37 + 0.24 for males
and females of carp and tilapia respectively) were recorded at lowest
stock (one fish/m?), while the minimum values (1.05+0.16,1.11 +
0713 and 1.79 + 0.23, 1.98 + 0.68 for male and female of both fishes

respectively) were observed at highest stock (Tables 44, 45 and Figuers
27, 28).

On the other hand, at different dietary protein levels the silver carp

fed on diet with 40% protein showed highest values of C.F. (1.53 +

Results



0.06, 1.59 + 0.05 for males and females respectively) and fishes fed on
diet with 20% protein gave the lowest values (0.92 +0.13, 1 24+
0.02). In case of Nile tilapia, the maximum values of C.F. (1.83 £ 0.61
. 2.12 £ 0.26 for male and female fishes repectively) were recorded in
fish fed on diet contain 30% protein, while the minimum values (1.68 +
0.56, 1.77 + 021 for male and female fishes respectively) were

observed in fish fed on diet with 20% protein (Table 47 and Figure 30).

Similarly, the condition factor of males and females silver carp
and Nile tilapia increased gradually with the increased initial size of
fish. Its maximum values (1.15 + 0.09,1.53 +0.11 and 1.95 + 0.24,
2.37 + 0.43 for male and female carp and tilapia respectively) were
recorded at the largest initial size (17.56 ¢, 61.05 gm for carp and
12.00 e¢m, 35.79 gm for tilapia). While the minimum values (1.08 +
0.12,1.29+£0.17 and 1.50 £ 0.39, 1.64 + 0.77 for males and females of
both fishes respectively) were obesrved at small initial size (Tables 48,
49 and Figures 31, 32).

As shown in tables (50, 51) and figures (33, 34) the fishes fed on

5% food ration showed maximum values of condition factor (1.31 +
0.09, 1.46 + 0.05 and 1.91 £0.13, 2.28 + 0.24 for males and females
carp and tilapia respectively). While fishes fed on 1% ration gave
minimum values of condition factor (1.01 £0.07, 1.21 £0.08 and 1.71

+ (.19, 1.99 + 0.92 for males and females of both species respectively).

Results



~130-

In both fish species at all experimental treatments, the condition
factor in female were higher than that in male fishes. Control groups
showed a values of 0.89 +£0.03,099+005and 1.31+0.13,1.60 =

0.19 for male and female carp and tilapia respectively.

2. Stomach analysis :

The present investigations indicated that silver carp (H. molitrix)
is phytophagous fish, prefere the phytoplankton organisms i its food.
While Nile tilapid (O. niloticus) is omnivorous fish, eating both animal
and plant materials as a plankton. In each rearing pond, about 80

alimentary canals (40 silver carp and 40 Nile tilapia) were examined.

The plant organisms recorded in the alimentary canals of carp and
tilapia were, chrysophyta (Navicula sp., Cyclotella sp. and Melosira
sp.), chlorophyta (Pediastrum sp., Scenedesmus sp., Staurastrum sp.,
Spyrogyra  sp. and Euglinomorpha sp.) and cyanophyta
(Merismopedia sp. and Nostoc sp.). While the animal organisms
include ; cilliophora (cilliata spp.), rotifera (Brachionus sp.), cladocera
((Daphnia sp.), copepoda (Cyclops sp.), chironomidae (chironomid

larvae) and oligochaeta (tubifex warm).

In addition to the plant and animal organisms, the artificial food

was also represented in the guts of both fish species with suitable

quantities of detrital materials.
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2-1- At different stocking densities :

From the present data it was noticed that, in the gut of stlver carp
(H. molitrix) and Nile tilapia (0. niloticus) the phytoplankton,
zooplankton and bottom fauna organisms were slightly increased with
the increased stocking density. While the artificial food and detrital
materials  decreased. The frequency occurrence and percentage
composition of phyto and zooplankton were 32.57%, 24.26% and
12.12%, 4.95% respectively but the bottom fauna was not represented
collectively in gut of silver carp at lowest stock (one fish/m?). While the
same parameters were 81.82% , 61.04% and 70.45% , 9.75% for the

artificial food and detrital material respectively.

Nevertheless, at the highest stock (three fish/m?) these values
became 55.28% , 39.71% : 29.88% , 7.11% and 12.20%, 0.80% for the
natural food materials respectively. But 68.18%, 48.03% and 34.15% ,

5.24% for the artificial food and detrites respectively (Table 52 and
figure 35).

In gut of Nile tilapia (O. niloticus) the frequency occurrence and

percentage composition of the food items were 16.66% ,23.33% ;
20.06% , 6.82% : 12.50% , 0.82% ; 83.33% , 58.39% and 69.44%,
10.60% at stock of one fish/m2. While at stock of three fish/m? the
values became 47.37% ,37.61% 3 47.37%, 11.80% ;31.57%, 1.57%
; 66.67% ,44.16% and 42.10%, 4.86% for various food items in gut of
Nile tilapia respectively (Table 53 and Fi gure 36).
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Fig. (36) : Frequency occurrence and percentage composition of
~ various food items in guts of Nile tilapia(O. niloticus)
reared in earthen pond at different stocking densities.
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With respect of selectivity degree (selectivity index), it was found
that the preference of carp and tilapia for phytoplankton, zooplankton
and bottom fauna was slightly increased with the increased stocking
density. Its values were - 0.57, - 0.24 and 0.00 at one fish/m? ;- 037,
- 0.06 and - 0.48 at three fish/m? in silver carp. While in Nile tilapia
the SI values were - 0.59 , - 0.08 and - 0.47 at lowest stock ;- 0.41 , +
0.19 and - 0.18 at highest stock (Tables 52,53 and Figures 37,38).

Generally, in control carp and tilapia the frequencey occurrence
and percentage composition of various natural food items were higher
than that in the three stocking densities. This is due to the collectively

dependance of both fish on the natural food, hence they did not given
artificial food.

2-2- At different dietary protein levels :

As shown in table (52) and figure (39), in gut of silver carp (H.
molitrix) the quantites phytoplankton, zooplankton and bottom fauna
organisms were lowered gradually with the increased protein level in
the diet. While the artificial food and detrital materials increased. Their

frequency occurrence and percentage composition were 51.39%

37.35% ; 25.00% , 7.32% ; 7.50% , 0.28 ; 65.22% , 45.77% and

40.00% , 9.27% at diet with 20% protein. While at diet contain 40%
protein these values became 28.83%, 18.67% , 7.50% ; 3.45% ;

0.0,0.0 ; 87.50% , 63.64% and 65.00% , 14.75% for various food items

in gut of silver carp respectively. The selectivity degree of the natural

Results
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food organism was decreased for silver carp with the increased of
dietary protein level, its values were -0.41,-0.05 & - 0.78 at 20%

protein level and - 0.66,-0.40 & 0.0 at 40% protein level (Table 54
and Figure 41).

In gut of Nile tilapia (O. niloticus) the frequency occurrence and
percentage composition of the fore mentioned food items were
flactuated. They were 39.05% , 28.32% ; 45.71% . 12.00% ;44.28% ,
1.38% ; 74.28% , 44.73% and 45.71% , 13.60% respectively at 20%
dietary protein level. While at 40% protein level these values became
46.34% , 27.64% ; 47.56% , 14.76% ;, 36.58%,1.52% : 68.57% .
43.41% and 31.71% , 12.65% for phytoplankton, zooplankton, bottom
fauna, artificial food and detrital material in the gut of Nile tilapia
respectively. Only the artificial food and detrital material had regular
trend of decrease with the increase of protein level (Table 55 and
Figure 40). The perference of tilapia for the natural food organisms
were declined from the case of 20% dietary protein level (+ 0.20 for
zooplankton) to 30% protein level (+ 0.05) then increased (+ 0.30) at
40% protein level (Table 55 and Figure 42).

2-3- At different initial sizes :

The present data tabulated in tables (56,57) and figures (43,44)
indicated that, in gut of H. molitrix and O. niloticus the phytoplankton,
zooplankton and bottom fauna organisms slightly decreased with the

increased initial size of rearing fish, while the artificial food and detrital

Results
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Fig. (39) : Frequency occurrence and percentage composition of
various food items in guts of silver carp (H.molitrix)
reared in earthen pond at different diatery protein levels.




Frequency occurrence

ntage composition

Perce

Bl Fhytoplankion Zooplankton [ Bottom fauna
Artiticil food (2] petrtal meterisls

30% ‘protein 40% protein

Fig. (40): Frequency occurrence and percentage composition of
various food items in guts of Nile tilapia (O.niloticus)
reared in earthen pond at different diatery protein levels.
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materials increased in fish gut. Their frequency occurrence and
percentage composition in the gut of silver carp were 48.78% , 37.31%
0 25.00% , 6.89% ;10.98% ,0.37% ;63.41%, 45.83% and 43.90%,
9.60% in gut of carp at initial size of 6.20 cm, 7.40 gm. While at large
initial size (17.56 cm, 61.05 gm) these values became 29.63% , 18.86%
: 13.88% , 5.06% ;2.78%,0.08% ;80.55% ,61.89% and 58.33%,

14.12% for vanious food items respectively.

In gut of Nile tilapia (0. niloticus) the frequency occurrence, and
percentage composition of the previous food items were 38.74%
26.70% ;47.29% ,17.31% ; 40. 54% , 1.98% ; 67. 57% , 40.99% and
43.24% , 13.02% at the smallest initial size (4.30 cm, 6.85gm). While
at large initial size (12.00 cm 35.79 gm) these values became 17.14% ,
13.73% ; 20.71% , 7.71% ;12.85%,1.04% ; 80.00% , 56.49% and

65.71% , 19.85% for various food items in gut of Nile tilapia

respectively.

With respect to the selectivity index of phytoplankton,
zooplankton and bottom fauna it was slightly decreased with the
increased initial size of rearing fish. Its values were - 0.41 ,- 0.08 &
- 0.72 in gut of carp at lowest initial size and - 0.65 ,-0.23 & - 0.93 at
highest one, while in tilapia these values were - 0.54 , + 0.37 & - 0.07

at the smallest initial size and - 0.73, - 0.02 & - 0.37 at the largest one
(Tables 56, 57 and Figures 45, 46).

Results
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Frequency occurrence

12.16 cm, 21.75 gm 17.56 cm, 61.05 gm

Fig. (43) : Frequency occurrence and percentage composition of
various food items in guts of silver carp (H.molitrix)
reared in earthen pond at different initial sizes.
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Fig. (44) : Frequency occurrence and percentage composition of
various food items in guts of Nile tilapia (0. niloticus)
reared in earthen pond at different initial sizes.
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On the other hand, the values of frequency occurrence,
percentage composition and selectivity degree of the various food item
in gut of silver carp and Nile tilapia were higher in control groups than

that in the fish at other nitial sizes.

2-4- At different food rations :

At different food ration, the abundance of phytoplankton,
zooplankton and bottom fauna in gut of silver carp (H. molitrix) and
Nile tilapia (O. niloticus) were decreased gradually with the increased
of food ration, while the artificial food and detrital materials were
increased in fish gut. Their frequency occurrence and percentage
composition were 51. 58% ,31.71% ; 25.60% , 7.05% ; 8.33%, 0.33%
; 64.29% , 47.94% and 38.10% , 13.00% 1n the gut of carp species at
lowest food ration (1% of total body weight). While at highest food
ration (5% of total body weight) these values became 29.71% , 10.35%
; 10.87% , 5.17% ;0.0,0.0;82.61% , 64.59% and 61.90% , 19.90%

for various food items respectively (Table 58 and Figure 47).

In gut of Nile tilapia (O. niloticus) the frequency occurrence, and
percentage composition of the previous food items were 35.90%,
28.82% ; 38.46% , 15.06% ;32.05%, 1.47% ; 66.67% , 45.78% and
48.72% , 8.91at food ration of 1% of total body weight. While at food
ration 5% the values were 16. 29% , 12.81% ; 19.44% , 7.04% ;
12.23% , 1.12% ; 84.44% , 64.13% and 62.22% , 14.80% for various
food items respectively (Table 59 and Figure 48).

Results
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In both rearing fish (carp and tilapia) the perference for natural
food organisms was decreased with the increase of food ration, this
may be due to that the smallest fish perfer to eat phyto and
zooplanktonic organisms (Tables $8,5% and Figures 49,50). The
average values of frequency occurrence and percentage composition
and selectivity index of natural food items in control carp and tilapia

were higher than that in fishes fed with three food rations (1% , 3% and
5% of total body weight).

The selectivity degree of H. molitrix and O. niloticus for natural
food organisms were higher in control groups than that fishes reared in
other treatment ponds, this due to there is no artificial food in control
ponds, therefore the rearing fish in control pond dependence

collectively on the natural food items.

Results
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CHAPTER 4
BIOCHEMICAL ANALYSIS OF FISHES

The experiments were designed also to study the variations of
some blood parameters as well as serum, liver and muscle analysis of
silver carp (H. molitrix) and Nile tilapia (O. niloticus) in relation to the

different experimental conditions.

1- Blood parameters :
1-1- Erythrocyte counts (RBCS) :

The average values of RBCS counts in both reared fish (carp and
tilapia) slightly decreased with the increase of stocking density. Its
maximum values (ranged from 1.703 to 1.924 million/mm? with an
average 1.874 x 0,481 million/mm? for carp and from 1.766 to 2.054
million/mm3 with average 1.906 + 0,462 million/mm? for tilapia) were
recorded at stock of one fish/m?. While the minimum values (the range
and average were 0.521 - 1210, 0.881 £ 0.170 and 0.732 - 1.261,
0.921 + 0.161 million/mm? for carp and tilapia respectively) were

observed at highest stocking density, three fish/m? (Table 60 and Figure
51).

The differences between the mean RBCS count of both fish
species obtained from the ponds at different stocking densities and that

attained from control groups, without supplementary food were highly
significant (P < 0.01) as indicated in table (64).

Results
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The erythrocyte count was also slightly increased from 0.641 +
0163 and 0.752 + 0.108 million/mm? for control carp and tilapia
respectively to 0.803 + 0.121 and 0.862 + 0.120 million/mm?
(significant, P < 0.05) at diet contained 20% protein then to 1.320 +
0211 and 1.751 + 0.211 million/mm? (highly significant, P <0.01) at
diet with 30% protein and finally to 1.901 +0.463 and 1.651 + 0.191
million/mm? (highly significant, P < 0.01) respectively at diet contain
40% protein (Table 61 and Figure 53).

The present data, given in table (62) and figure (55), showed that
the RBCS count of silver carp and Nile tilapia were gradually raised
with the increased initial size of rearing fish. Its average values highly
significant (P < 0.01) increased from that of control fishto 0.732 £
0.161, 1.320 + 0.211 and 1.861 £ 0.482 million/mm? for carp and
0.772 + 0.091 , 1.751 £ 0.211 and 1.981 =+ 0.190 million/mm? for
tilapia at the three different experimental initial sizes respectively. Also,
differences between the RBCS count of fishes reared with different
initial size were highly significant (P < 0.01) as cleared in table (64).

It was noticed also that, the RBCS count of H, molitrix and O,
niloticus also increase with the increased food ration. Its average
values highly significant increased to 0.841 £ 0.112, 1.320 + 0.211 and
1.860 + 0.451 million/mm3 for carp and 0.921 £ 0.201, 1.751 £ 0.211
and 1951 = 0.452 million/mm? for tilapia at 1%, 3% and 5% food
rations respectively (Table 63 angl Figure 57). Also the differences of

Results
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RBCS count between the rearing fishes fed on artificial food with
different food ration were highly significant (P <0.01), table (64).

1-2- Haematocrit value (Ht) :

The present study (Table 60 and Figure 51) indicated that, at the
lowest stocking density (one fish/m?) the Ht values of H. molitrix and
0. niloticus ranged from 32.11 - 44.00% and 35.20 - 46.32% with
average 37.20 +4.40% and 41.00 *2.66% respectively. These values
were decreased at the stock of two fish/m? until it reach its minimum
values (range of 21.00 - 28.45% and 26.00 - 29.15% and average of
26.50 + 0.98% and 27.20 £ 0.73% for carp and tilapia respectively) at
the highest stock (three fish/m?). The differences between the mean
haematocrit values of silver carp and Nile tilapia reared at different
stocking densities and control groups (lowest stock and maintained

without supplementary food) were highly significant (P <0.01).

At different dietary protein levels, the blood haematocrit showed
average values of 20.00 +1.75% and 21.15 % 1.08% for control carp
and tilapia respectively. These values highly significant (P <0.01)
increased to 24.00 + 1.08% ,33.00 +2.06%, and 48.00 + 3.13% for
silver carp (H. molitrix) and 25.10 + 1.06% , 38.00 + 2.25% and 32.00
+ 2.08% for Nile tilapia (0. niloticus) at 20%, 30% and 40% dietary
protein levels respectively (Table 61 and Figure 53).

Results



-149-

=mm¢.OHHom.H_mom.m;ﬁmm.HﬂHHN.OHomm.H

| |

sia3swexed poold |
dzeo I8ATTS ||

T T T T T T T T 1
mHMm.mﬁmo.wm_mm.mm-oo‘¢p_ g5 $¥00° 18] G1°06-00 €L] »v Z¥82 L6| Z ZIT-ZE 68| 05°LF00709| 00°GL-1T 97| ssoonto ||
| 98-0Fe9°2 | ve ¥-58°1 | e1-1¥z6 € | LT79-T0°E | os-0¥o0'z | o00°€-z9°T | 0E"OFFI’T | sc1-29°0 | prdtT ||
| z6-o¥zs v | se-9-zL'z | T670F08's | Z9TLTISTE | 00-1¥00'¢ | ss'8-sT1°z | 85 0F00'z | ste-zo'T | uts3013 |
I | _ | _ _ _ | | stsAteue wniss ||
I _ _ _ | | | | | I
| ze-0F19°9 | s€ 8-2eL"¥ | oo-z¥st'8 | 9L76-TT°3 j TT°TF00°9 | 12°8-20°G | 00°TF0TS | zre-c17€ | urqorbowseH ||
i 80" zF00 2€|11-9€-00"8Z] sz-z¥00°8¢| 067 ¢¥-00"¥E| 90°TF0T°Sz| ZzZz'4Z-00°%Z| 80 TFST 12| TE£Z-TT 61| 3taoo3ewdeH |
=ﬁmﬁ.oﬂﬁmw.H_Hmo.Niomm.ﬁ_ﬂﬁm.o«ﬁmb.a_ 196T-2IS T|02T°0¥F298° 0| 10T T-£2L°0|80T 0F25L 0| Tv6°0-€25 0] s31ko0Iylhag ||
| | | _ _ _ | | | sasiswered pootg ||
i _ _ | | | | | _ erder7a OTFN ||
[ 0s-tFez-z9|zL 89-12° S§| cg-pFis-8L| 0z 88-TT TL| 6z L¥55 98| zU'86-5€°LL] Sz eFo0-2E] 06'8€-29 22| asoonto ||
I 89 T¥gt L | 05°6-00°S | »6-0Fz9°9 | 05°8-00°% | ts-0%08'% | S9°9-z6°t | s8"0F00°¥ | oc's-157¢ | prdt |
| oc-tFze % | 1Z°8-SL7E | 96-0Fsz € | 0T°5-St°1 | ee-o¥sg'z | TS #-90°T | TEOFTER | €6 1-51°T | uteload ||
I | _ _ | _ _ ; |  stsAreue wnias |
I _ | | _ | _ | | I
| se€¥00°6 |0S TT-0S"L | sort¥op L | 0578-00°S | 96-0F08'c | €L€-sLT | ¥9TTFST ¥ | zv-L-o0e € | ‘utqotbowsey |
It €1 €¥00°8¥7]52 ¥5-GT S¥| 90°zF00 €€ ZT'LE-00°LT| 80 TF00 %2| ST°92-21° 12| SL T¥00 02| 06 €Z-0T 67| 11Ioc3RWaRH ||

| Z%L T-TIL 0|12T°0F€08° 0] 1€0°T-225°0|€9T 0F1%9°0| 916°0-205° 0] a3hooayakazm ||
_ _ |
_ _ |
[l [ Y
1 ) T
_ _ _
L L 1
|
_
L

]
o
=}
]
>

_ _
L F
== _ _
| as ¥ w as ¥ W sbuey | as ¥ W sbuey | as ¥ W abuey NERRy |
— " “ i
i uts3cid 3 0% utrajoad % O€ | utrajoad § 0T _ (urajoad %0) TOIIUOD 12827 ut2301d |
L L L |
‘syjuow § JFO potisd e 1e ‘gpucd 133EMySIII U3YIILS UT paiteas (snoF3oTTE-0) eBTdelTl
STIN pue (XFIJFIOW H) dieo 18AT1S JO STSATPUER WNIas DUE szo3sweaed poolq uo urajexd ArelsTp 3O 308I3F (T9}) 2T9®L



musjuod urqoifourevy
maed %06 majasd ¥oz (e ) med
1

rr
® sjunos ajdooaylLay
re urodd o maqjoad %o utajord %0z (wmajoad xp)iuo)
ot : - ‘ = ©
poo I 901/ WP
[ )
- S0
- 1
-FST
sonpes A0 EUISeH
meoad 2oy moyasd %0E - — -— - — . -2
o Ui
ot erdeqy anN S dres raapg BT
- 02 ‘
- ot
- or
.. S[eAd] uiajoad Aaeja1p Juadaljip e
yoaczad

] spuod usyjdes Ul patead erdelny a[iN pue

daed IoAIS Jo poo[q ul urqojdowaey pue
juoolewory ‘93400ayjhae sodedoay (¢ )Ty




SEOONIT WNISg
awyosd 0¥ njoxd wo¢ wavesd wz  (owoad xp)yuod
:

utojoad wnaag

| oot utajoud %o miajoad %og urodd zpg  (wajoad xg)uo)
o ponc 0
- ozl
amse (o ool /Tw
ey MW ERY e seans (T - 1
- S
-
L
- G
pudr] wnisg
mayord yor m:od wpg majoud ¥pz  (meyard Kp) 1000 - T -9
o wnaas [uI ool /il
i erdery sniN S dreo raang =3
-y
)
=21 .
s 7 001 /ot S[ea9] ursjodd Arejalp

miden any 23] dies ssaps =1

JuadajJip je spuod usylJes Ul padeal
erdeqr} o[iN pue dueo JeAllS JO WINJISS Ul
osoon[d pue pudi] ‘uejoad seFedsay:(ts) Fiy




-150-

Table (62) and Figure (55) showed also that, the average values
of haematocrit slightly elevated with the increased initial size of rearing
fish, its maximum values (46.00 + 4.10% and 47.34 £ 2.30% for carp
and tilapia respectively) were recorded at the largest initial size (17.56
em, 61.05 gm for carp and 12.00 cm, 35.79 gm for tilapia). While the
minimum values (22.00 + 1.65 , 24.30 + 0.85% for the two studied fish
species respectively) were observed at the smallest initial size (6.20

cm, 7.40 gm for carp and 4.30 cm, 6.85 gm for tilapia).

At different food ration (Table 63 and Figure 57) the haematocrit
values were highly significant (P < 0.01) increased to 25.20 + 0.96%,
33.00 £2.06% and 40.50 + 3.75% for carp and 27.00 £ 1.56% , 38.00
+ 2.25% and 42.60 = 2.70% for tilapia at 1%, 3%, and 5% food rations
respectively from those values of control fish. Also, the differences
between the haematocrit values of carp and tilapia at the three different

food rations and that of their control fish were highly significant (P <
0.01), table (64).

1-3- Haemoglobin content (Hg) :

The present data indicated that, the blood haemoglobin
concentration of control carp and tilapia (one fish/m2, without
supplementary food and 2nd initial size) were 4.15 + 1.64 and 5.10
1.00 gm/ 100 ml blood respectively. These values highly significant
(P<0.01) increased to 8.25 +£3.93,7.40 + 1.05 and 6.15 + 1.18 gm/100
ml blood for carp and 9.00 +4.33, 8.15 +2.00 and 7.00 1.56 gm/100

Results



ml blood for tilapia at the three different stocking densities (one
fish/m2, two fish/m? and three fish/m?) respectively (Table 60 and
Figure 51). It is necessary to be noted that the highest haemoglobin
content was recorded with the lowest stocking density for both species

and vice versa.

At different dietary protein levels ZTable 61 and Figure 53) the
haemoglobin content of H. molitrix and O. niloticus showed a slight
increase to 5.80 + 096 and 6.00 + 1.11 gm/100 ml blood (highly
significant, P < 0.01 for carp and unsignificant P > 0.05 for tilapia) in
fishes fed on diet contain 20% protein. The haemoglobin content
increased to 7.40 + 1.05 and 8.15 + 2.00 gm/100 ml biood (highly
significant, P < 0.01) for the two fish species, fed on a diet with 30%
protein, respectively. These values also increased to 9.00 + 3.75 and

6.61 + 0.92 gm/100 ml blood (highly significant, P < 0.01) at diet
contain 40% protein.

From tables (62) and Figure (55), it was noticed that the maximum
values of haemoglobin content (8.64 +3.90 and 9.52 + 1.85 gm/100 ml
blood for silver carp and Nile tilapia respectively) were recorded in
fishes with large initial size. While the minimum values (4.75 + 1.45
and 6.15 + 1.09 gm/100 ml blood for carp and tilapia respectively)
were observed at small initial size (6.20 cm, 7.40 gm for carp and 4.30
cm, 6.85 gm for tilapia). The differences between the haemoglobin

Results
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content of carp and tilapia reared with different initial sizes were and

that of the control group highly significant (P <0.01) , table (64).

At different food rations (Table 63 and Figure 57), the blood
haemoglobin content of control silver and Nile tilapia showed
progressive highly significant (P < 0.01) increase from that of the fore
mentioned control fish to 6.00 = 1.11, 740+ 1.05 and 8.76 + 1.43
gm/100 m! blood for carp and 7.15 £2.08, 8.15 +2.00 and 9.60 + 2.60

gm/100 blod for tilapia at the three different food rations (1%, 3% and
5%) respectively. .

2- Serum analysis :
2-1- Protein :

The present investigation (Table 60 and Figure 52) revealed that,
the total serum protein of control silver carp and Nile tilapia (one
fish/m2, without supplementary food and 2nd initial size) were 1.32 +
0.31 and 2.00 + 0.58 gm/100 ml serum respectively. These values
showed highly significant (P <0.01) increase to 4.64 +£1.56 ,6.98 +
1.79 gm/100 ml serum in fishes stocked at one fish/m? ; 3.28 + 0.96,
5.80 £ 0.91 gm/100 ml serum at stock of two fish/m? and 2.43 + 0.60,
3.48 + 1.09 gm/100 ml serum at stock of three fish/m? for the two fish

species respectively.

At different dietary proten levels (Table 61 and Figure 54), the

serum protein of H. molitrix and O. niloticus increase to 2.85 £ 0.33,

Results
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3.00 + 1.00 at 20 % dietary protein level 3.28 +0.96, 5.80 £ 0.91 at
30% and 4.82 + 1.70, 4.52 +0.92 gm/100 ml serum for the two fish
species respectively. These increases from the that of control group
were highly significant (P <0.01).

From the obtained results (Table 62 and Figure 56) it was noticed
that, total serum protein in both fish species (carp and tilapia) were
gradually elevated with the increased initial size of the rearing fish. Its
maximum values (range of 3.54 - 9.2land 5.92 -10.20 gm/100 ml
serum with average of 5.75+1.73 and 7.95 = 1.12, gm/100 ml serum
for carp and tilapia respectiv.ely) recorded at large initial size. While
the minimum values of sertm protein (ranged from 1.81 to 3.42 and
from 2.02 to 4.00 gm/100 ml serum with average of 2.60 i 0.41 and
344 £ 0.78 gm/100 ml serum for carp and tilapia respectively) at the
smallest initial size. The differences between the serum protein of silver
carp and Nile tilapia reared at different initial sizes and that of control

fish were highly significant (P < 0.01), table (65).

At different food rations (Table 63 and Figure 58) the total serum
protein of H. molitrix and O. niloticus showed a highly significant
(P<0.01) successive increase to 2.40 +0.31,3.28 £0.96and 4.36 +
1.38 gm/100 ml serum for carp and 3.29 + 1.07 , 5.80 £ 0.91 and 6.73
+ 1.42 gm/100 ml serum for tilapia at food rations of 1% , 3% and 5%

of total body weight respectively, from that of foremention control
fishes.

Results
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2-2- Lipid :

The present study indicated that, the total serum lipid of control
silver carp and Nile tilapia (one fish/m? and maintained without
supplementary food) were 4.00 £ 0.85, 1.14 £ 0.30 gm/100 ml serum

respectively.

These values showed highly significant(P < 0.01) increase to
827 +1.97,6.62 +0.94 and 5.53 + 1.01 gm/100 ml serum for carp and
443 £1.59,3.92+1.13 and 2.33 + 0.49 gm/100 mi serum for tilapia at
the three different stocking densities (one fish/m2, two fish/m? and three
fish/m?) respectively. It is worthily to mention that, the total serum lipid
was lower at the highest stocking density of 3 fish/m? and 2fish/m? than

that of the lowest one (one fish/m?) for both fish specis (Table 60 and
Figure 52).

Nevertheless, at different dietary protein levels (Table 61 and
Figure 54) the total serum lipid gradually increased from 4.80 + 0.57 to
6.62 +0.94 and 7.15 £ 1.68 gm/100 ml serum for H. molitrix and from
2.00 + 050 to 3.92 + 1.13 and 3.63 £ 0.86 gm/100 ml serum for O.
. niloticus at dietary proteinievels of 20%, 30% and 40% respéctivcly.

These increases were highly significant (P < 0.01) as indicated in table
(65).

From table (62) and figure (56), it was noticed that the total

serum lipid in both fish species (carp and tilapia) were gradually

Results
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increased with the increased of initial size of rearing fish. Its maximum
values (range of 6.00 - 10.45 and 3.71 - 7.25 gm/100 ml serum with
average of 8.40 +2.02 and 5.64 + 0.30 gm/100 ml serum for carp and
tlapia respectively) were recorded at the largest initial size. While the
minimum values of serum lipid (ranged from 3.30 to 7.15 and from
1.73 to 2.94 with average of 5.00 +1.08 and 2.25 + 0.35 gm/100 ml
serum for carp and tilapia respectively) were observed at the smallest
initial size. The differences between the serum lipid of fish reared at
different initial sizes and that of control group were highly significant
(P < 0.01) for the both species (table 65).

At different food rations, the total serum lipid of H. molitrix and
O. niloticus showed a highly significant (P < 0.01) progressive
increase to 5.12 +1.02, 6.62+0.94 and 7.75 £ 1.63 gm/100 ml serum
for carp and 2.27 +£ 0.53,3.92 + 1.13 and 5.00 + 1.62 gm/100 ml serum
for tilapia at food rations of 1%, 3% and 5% of total body weight
respectively. (Table 63 and Figure 58).

2-3- Glucose :

From the present study, it was also noticed that, the control
fishes (silver carp and Nile tilapia) showed a glucose concentration of
32.00 £ 3.25 and 60.00 +7.50 mg/100 ml serum respectively. These
values were highly significant increased to 52.60 + 4,30, 78.51 + 4 .85
and 92.59 £7.71, mg/100 ml serum for carp and 75.51 + 4.85, 81.00 +
4.58 and 103.60 + 3.55 mg/100 ml serum for tilapia at the three

Results
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different stocking densities (one fish/mz, two fish/m? and three fish/m?)
respectively. It was found also that, the increase of stockeing density

led to increase of serum glucose concentration for both fish species
(Table 60 and Figure 52).

Otherwise, at different dietary protein levels (Table 61 and
Figure 54), the serum glucose concentration which recorded high
values than that of the control fishes at 20% protein level, declined
gradually at the successive levels for both species. It gave values of
86.55 £7.29,78.51 £4.85 and 62.23 £ 1.50 mg/100 ml serum for carp
and 97.28 £2.44 , 81.00 £4.58 and 84.02 = 5.62 mg/100 ml serum for
tilapia at dietary protéin levels of 20% , 30%, and 40% respectively.

The obtained results indicated also that, the serum glucose in
both fish species (carp and tilapia) were gradually decreased with the
increased initial size of rearihg fish. Its maximum values (ranges of
80.00 - 97.12 and 94.11 - 115.3 mg/100 ml serum with average of
91.00 £ 2.75 and 102.5 =+ 5.42 mg/100 ml serum for carp and tilapia
respectively) were recorded at small experimental initial size. While the
minimum values of serum protein {(ranged from 49.00 to 63.21 and
from 51.30 to 77.11 with average of 57.06 +2.08 and 65.41 + 5.35
mg/100 ml serum for carp and tilapia respectively) were observed at

large experimental initial size (Table 62 and Figure 56).

Results
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At different food ration (Table 63 and Figure 58) the serum
glucose of carp and tilapia values showed highly signficiant (P <0.01)
increase to 95.55 + 4.88 and 104.8 + 5.84 for carp and tilapia
respectively at 1% food ration, then the serum glucose decreased at the
higher food ration. If attélined 78.15 £ 4.85, 81.00 = 4.50 and 67.40 +
1.41, 70.44 £ 4.78 mg/100 ml serum for carp and tilapia at food rations
of 3% and 5% of total body weight respectively.

3- Liver analysis :
3-1- Total protein :

The hver total protein of control silver carp and Nile tilapia (one
fish/m?, maintained without supplementary food) were 10.96 +0.91,
18.11+ 1.67 gm/100 gm fresh tissue of liver respectively. These values
highly significant (P > 0.01) increased to 20.33 +4.99 and 25.00 +
3.05 gm/100 gm fresh tissue at stock of one fish/m? respectively then
gradually decreased to 16.84 + 2.88, 23.40+2.71 gm/100 gm fresh
tissue at stock of two fish/m? and further to 14.25 £ 1.62, 20.44 + 3.19
gm/100 gm fresh tissue (highly significant, P < 0.01 for carp and
significant, P < 0.05 for tilapia) at stock of three fish/m? for the two fish
species respectively (Table 66 and Figures 59, 60).

From table (67) and figures (61,62) it was noticed that, the liver
protein of H. molitrix and O. niloticus highly significant (P < 0.01)
increased from that of the above mentioned control fishes to 14.82 +

1.09, 16.84 + 2.88 and 18.61 + 1.24 gm/100 gm fresh tissue for carp

Results
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and 21.66 + 1.72, 2340 + 2.71 and 25.75 + 1.40 gm/100 gm fresh
tissue for tilapia at the three protein levels (20%, 30% and 40%

protein) respectively.

The liver total protein of silver carp and Nile tilapia were
gradually also increased with the increased initial size of rearing fish.
Its maximum mean values of 20.85+1.21,24.74 £0.62 gm/100 gm
fresh tissue for carp and tilapia respectively, were recorded at the
experimentes largest initial size. While the minimum mean values of
12.34 + 1.15,21.02 + 0.86 gm/100 gm fresh tissue for carp and tilapia

respectively were observed at small initial size (Table 68 and Figures
63,64).

The present data tabulated in table (69) and figures (65,66)
showed that, the liver protein of carp and tilapia were highly signficant
(P < 0.01) increased from that of control fishes to 14,30 + 1.10, 16.84
+ 2.88 and 21.21 +1.05 gm/100 gm fresh tissue for carp and 21.40
091, 23.40 +2.71 and 25.64 + 0.81 gm/100 gm fresh tissue for tilapia
at 1%, 3% and 5% food ration respectively (Table 70).

3-2- Total Lipid :

The present study indicated that the values of liver to_tal.lipid in
control silver carp and Ni1¢ tilapia were 6.05 + 1,40 and 5.52 £ 0.15
gm/100 gm fresh tissue resi)ectively. Fishes reared at one fish/m?, two

fish/m? and three fish/m? resulted in successive highly significant

Results
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(P<0.01) increases of liver lipid values to 11.15+1.48,1235+1.45
and 13.37 + 1.42 gm/100 gm fresh tissue for carp and 7.50 + 0.66, 3.00
+ 0.56 and 9.35 + 0.75 gm/100 gm fresh tissue for tilapia respectively
(Table 66 and Figures 59,60).

Otherwise, at the different dietary protein levels (Table 67 and
Figures 61,62) the liver lipid of H. molitrix and O. niloticus highly
significant (P < 0.01) increased from the for mentioned values of the
control fishes to 10.60 +1.32,9.35 + 1.45, and 7.64 + 1.06 gm/100 gm
fresh tissue for carp and 9.54 + 1.75 ,8.00+0.56 and 6.68 + 1.52
gm/100 gm fresh tissue for tilapia at diets contain 20%, 30% and 40%

protein levels respectively.

From table (68) and figures (63,64) it was noticed that, the liver
total lipid of silver carp and Nile tilapia were slightly decreased with
the increased initial size of rearing fish. Its averége maximum values
(12.61 + 0.81 and 10.42 +1.04 gm/100 gm fresh tissue for carp and
tilapia respectively) were recorded at smallest initial size. While the
lowest vatues of liver lipid (6.42 +0.86 and 5.84 + 0.81 gm/100 gm

fresh tissue for carp and tilapia respectively) were observed at largest

mitial size.

As different food rations (Table 69 and Figures 65,66) the liver
lipid values of carp and tilapia highly signficant (P < 0.01) increased to
1172 + 0.85, 9.35+ 1.45 and 7.75 + 0.92 gm/100 gm fresh tissue for

Results
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carp and 9.81 + 0.62, 8.00 £0.56and 6.42 0.92 gm/100 gm fresh
tissue for tilapia at the food rations of 1%, 3% and 5% of total body
weight respectively, from those values of control fishes (Table 70).

3-3- Glycogen : _

The present study (Table 66 and Figures 59,60) indicated that,
the control silver carp and Nile tilapia showed a liver glycogen of 1.33
+ 0.34, 2.10 £ 0.25 gm/100 gm fresh tissue respectively. Fishes reared
at one fish/m? two fish/m? and three fish/m? resulted in a highly
significant (P < 0.01) increase of liver glycogen to 3.61 + 0.70, 3.09
+0.28 and 2.65 +0.37 gm/100 gm fresh tissue for carp and 4.25 + 1.59
390 + 1.05 and 2.86 + 0.17 gm /100 gm fresh tissue for tilapia
respectively. It is worthily to mention that, the liver glycogen decreased

progressively with the increase of stocking density.

Nevertheless, at different dietary protein levels, the liver
glycogen of H. molitrix and O. niloticus progressively highly
signficiant (P < 0.01) increase to 2.16 £ 0.38,3.09 £ 0.28 and 6.26 +
0.10 gm/100 gm fresh tissue for carp and 2.48 + 0.33, 3.90 + 1.05 and
4.50 + 0.82 gm/100 gm fresh tissue for tilapia at diets contain 20%,

30% and 40% protein levels respectively. (Table 67 and Figures 61,
62).

The results obtained from table (68) and figures (63,64) also

cleared that the liver glycogen of silver carp and Nile tilapia were

Results
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suecessively increased with the increasing initial size of the rearing
fish. Its average maximum values (4.63 + 0.52, 4.82 = 0.50 gm/100 gm
fresh tissue for carp and tilapia respectively) were recorded at largest
initial size. While the average minimum vatues of liver glycogen (2.18
+ 027, 2.65 + 025 gm/100 gm fresh tissue for carp and tilapia

respectively) were observed at smallest inital size.

At different food rations, liver glycogen highly significant
(P<0.01) increased progressively to 2.70 +0.32, 3.09 + 0.28 and 4.62
+ 0.52 gm/100 gm fresh tissue for carp and 2.30 £0.43,3.90 £ 1.05
and 4.11 +1.50 gm/100 gm fresh tissue for tilapia with the increase of
food rations (1%, 3% and 5% of total body weight)from the

forementioned control values (Table 70).

4- Muscle analysis :

4-1- Total protein:

The muscle total protein of H. molitrix and O. niloticus showed
a values of 6.98 +0.46, 11.05 + 0.85 gm/100 gm fresh tissue in control
fish (one fish/m?, maintained without supplementary food and has 2nd
initial size) respectively. These values were highly significant (P <
0.01) increased to 12.52 £2.32,10.95 +1.43 and 8.46 + 0.68 gm/100
gm fresh tissue for carpand 18.47 £1.54,16.70 £ 1.35 and 14.87 £
1.57 gm/100 gm fresh tissue for tilapia at stocking densities of one
fish/m2, two fish/m? and three fish/m? respectively. It was noted that the

Results
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muscle total protein decreased with the increase of stocking density

(Table 66 and Figures 59, 60).

While, at different dietary protein levels (Table 67 and Figures
61,62) the muscle protein of silver carp and Nile tilapia progressively
increased to 7.54 =+ 1.61, 14.00 + 1.62 gm/100 gm fresh tissue
(unsignificant, P > 0.05 for carp and highly significant,P <0.01 for
tilapia) at diet with 20% protein ; 10.95 + 1.43, 16.70 = 1.35 gm/100
gm fresh tissue (highly significant, P < 0.01) at diet contain 30%

protein and 13.92 +0.83, 15.65 £ 1.25 gm/100 gm fresh tissue at diet
with 40% protein.

Results obtained from table (68) and figures (63,64) showed that
the muscle protein of carp and tilapia were also gradually increased
with the initial size of rearing fish. Its minimum average values 8.16
1.10 and 14.83 + 0.42 gm/100 gm fresh tissue for carp and tilapia
respectively) were recorded at the lowest initial size. While the
maximum values (13.97 = 1.75 and 17.64 = 0.53 gm/100 gm fresh

tissue respectively) were observed at the largest experimental initial

size.

At different food rations (Table 69 and Figure 65,66) muscle
total protein of H. meolitrix and O. niloticus showed a progressive
increase in fishes fed with 1%, 3% and 5% food rations than that of the

control fishes. The total protein values of 8.14 + 1.25, 10.95 £ 1.43 and

Results
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15.66 + 1.02 for carp and 14.31 £ 0.65,16.70 £ 1.35 and 17.85 + 1.62
gm/100 gm fresh tissue for tilapia respectively with 1%, 3% and 5%

food ration were recorded. These increases were highly significant (P <
0.01), as cleared in table (71).

4-2- Total lipid :

The present investigation (Table 66 and Figures 59,60) showed
that the muscle total lipid of control silver carp and Nile tilapia were
447 + 148 and 3.82 = 0.51 gm/100 gm fresh tissue respectively.
These values unsignificant (P > 0.05) increase to 5.65 + 1,74 and 4.21
+ 1.17 gm/100 gm fresh tissue for carp and tilapia at stocking density
of one fislym2. While, at stock of two fish/m? and three fish/m? the
muscle lipid highly significant (P < 0.01) increase to 6.86 + 0.92, 5.60
+ 0.58 and 840 £ 1.36,6.40 +0.51 gm/100 gm fresh tissue for carp

and tilapia respectively.

On the other hand, the total muscle lipid of the reared fish was
highly significant (P < 0.01) increase to 7.63 + 1.68, 6.86 + 0.92 and
541 £ 1.04 gm/100gm fresh tissue for H. molitrix and 6.35 + 1.43,

5.60 +£0.58 and 6.96 + 0.85 gm/100 gm fresh tissue for O. niloticus at
diets contain 20% 30% and 40% dietary protein levels repectively
(Table 67 and Figures 61,62).

Resultes obtained from table (68) and figures (63,64) also

showed that, the muscle total lipid of silver carp and Nile tilapia were

Results
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slightly decreased with the increased initial size of rearing fish. Its
highest values (range of 8.28 - 10.72 and 2.91 - 7.38 gm/100 gm fresh
tissue with average of 9.53 +0.63 and 4.63 + 0.88 gm/100 gm fresh
tissue for carp and tilapia respectively) were recorded at smallest
experimental initial size of both fish species. While the lowest values
(average of 5.80 +0.60,2.74 +0.85 gm/100 gm fresh tissue for carp

and tilapia respectively) were observed at largest initial size.

At different food ration (Table 69 and Figures 65,66) the muscle
total lipid highly significant (P < 0.01) increased to 9.45 +1.02, 6.75 +
0.84 and 6.86 £0.92, 5.60 £ 0.58 gm/100 gm fresh tissue for carp and
tilapia at 1% and 3% food rations respectively. While at food ration 5%
the muscle total lipid of the two fish species were increased to 4.83 +
0.21 and 4.52 + 0.58 gm/100 gm fresh tissue (unsignificant, P > 0.05

for carp and highly significant, P < 0.01 for tilapia) as indicated in table
(71).

4-3- Glycogen :

The muscle glycogen of control silver carp and Nile tilapia were
025 = 0.13 and 035 + 0.08 gm/100 gm fresh tissue respectively.
These values highly significant (P < 0.01) increased to 1.12 + 0.16,
0.72 £ 0.06 and 0.54 + 0.08 gm/100 gm fresh tissue for carp and 1.20
0.32, 0.78 £ 0.21 and 0.57 0.03 gm/100 gm fresh tissue for tilapia at

stocking densities of one fish/m2, two fish/mz and three fish/m2

respectively. It is worthily of mentioning that, the muscle glycogen

Results
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Fig(65) Averages total protein, lipid and glycogen in liver and muscle

of silver carp (H.molitrix) reared in earthen ponds at
different food rations,during a period of 244 days.
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Fig(66 ) Averages total protein, lipid and glycogen in liver and muscle

of Nile tilapia (0.niloticus) reared in earthen ponds at
different food rations, during a period of 244 days.
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content decreased with the increased stocking density (Table 66 and
Figures 59,60).

Nevertheless, at different dietary protein levels (Table 67 and
Figures 61,62) the muscle glycogen of H. molitrix and O. niloticus
slightly increased to 0.43 + 0.07 and 0.41 +0.11 gm/100 gm fresh
tissue (highly significant, P < 0.01 for carp and unsignificant, P > 0.05
for tilapia) at diet with 20% protein. At diets contain 30%, 40% protetn
the muscle glycogen of both fish species highly significant, P < 0.01

increased to 0.72+0.06,1.17 £ 0.05 gm/100 gm fresh tissue for carp
and 0.78 £ 0.21, 0.82 £ 0.15 gm/100 gm fresh tissue for tilapia.

From the obtained results, it was noticed also that, the muscle
glycogen of silver carp and Nile tilapia were gradually increased with
the increased initial size of rearing fish. Its mean maximum values
(1.32 £ 0.12 and 1.56 = 0.10 gm/100 gm fresh tissue for carp and
tilapia respectively) were recorded at the largest initial size for both
fish. While the minimum values of glycogen content averaged of 0.43 +
005 , 038 £ 0.07 gm/100 gm fresh tissue for carp and tilapia

respectively were observed at smallest experimental initial size (Table
68 and Figures 63,64).

At different food rations (Table 69 and Figure 65,66) the muscle
glycogen content highly significant (P < 0.01) increased progressively
t0 0.57 £ 0.05, 0.72 £ 0.06 and 0.97 + 0.08 gm/100 gm fresh tissue for

Results
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carp and 0.46 + 0.07, 0.78 +0.21 and 0.82 + 0.30 gm/100 gm fresh
tissue for tilapia at food rations of 1% , 3% and 5% of total body

weight respectively.

5- Carcass composition of fish flesh :

5-1- At the beginning of experimental period (April, 1991).

The carcass composition (crude protein, crude fat, ash and water
content) and energy content (gross energy, metabolizable energy and
energy protein ratio) of three mmtial size groups for silver carp (H.
molitrix) and Nile tilapia (0. niloticus) at the beginning of

experimental period were done in table (72).

The average wvalues of crude protein, crude fat, ash, water
content, gross energy, metabolizable energy and energy protein ratio
for the two rearing fish (carp and tilapia) were 53.75 + 0.69% and
57.03 + 1.51% ; 19.12 £2.00% and 17.84 +£1.45% ; 10.25 + 1.92%
and 11.65 + 2.04% ;7422 + 1.92% and 69.00 + 2.15% ; 4852 + 228
and 4908 + 218 kcal/kg ; 3626 + 186 and 3651 + 172 kcal’kg ; 67.46
2.51 and 64.02 £+ 1.21 respectively at | st initial size group (6.20 cm,
7.40 gm for carp and 4.30 cm, 6.85 gm for tilapia). While at 2nd initial
size group (12.16 cm, 21.75 gm for carp and 9.00 cm, 15.24 gm for
tilapia), the average values of the above mentions parameters were
56.83 + 1.65% and 5845 £ 1.62 % ; 17.83 +1.96% and 16.50 +

>

1.75% ; 11.21 £1.31% and 13.00 + 1.50% ; 75.40 + 1.53% and 70.15

Results
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+ 1.52% - 4896 £ 200 and 5145 + 256 kcal/kg; 3643 + 165 and 3840 +
203 kealkg ; 67.22 + 2.03% and 64.10 = 1.60% for carp and tilapia
respectively. The 3rd initial size group (17.56 cm, 61.05 gm for carp
and 12.00 cm, 35.79 gm for tilapia) showed an average values of 58.41
+ 2.03% and 60.82 + 2.05% ; 16.34 +1.50% and 15.77 £ 1.41%;
13.28 + 1.64% and 15.05 £ 1.55% ; 77.51 £1.52% and 72.11 £ 1.50%
- 4844 + 232 and 5021 * 244 kcal/kg ; 3585 + 181 and 3714 + 188
kcal’kg ; 69.58 + 0.91% and 61.37 + 1.04 for carp and tilapia

respectively.

5-2- At the end of experimental period (November, 1991) :
5-2-1- Grude protein:

Table (73) and figure (67) indicated that, the crude protein which
was determined as percentage of the dry matter of fish flesh, was
gradually decreased with the increased stocking density. Its average
values were 55.08 + 2.00% and 62.17 + 1.30% in control silver carp
and Nile tilapia respectively (one fish/m?, maintained without
supplementary food and has 2nd initial size). These values highly
significant (P < 0.01) increased to 60.32 = 1.45%, 58.10 + 2.05% and
57.13 + 1.64%for carp and 67.13 £ 1.11%, 65.12 £ 1.05% and 64.50 +
1.51% for tilapia at the three different stocking densities (one fish/m?,

two fish/m? and three fish/m?) respectively.

As shown in table (74) and figure (68) the crude protein of flesh

of H. molitrix and O. niloticus slightly increased with the increase of

Results
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protein level in the diet. Its average values increased to 56.17 + 1.51%,
63.35 +1.93% (unsignificant, P > 0.05), 58.10 £2.05% , 65.12 + 1.05
(highly significant, P < 0.01) and 61.43 + 2.12% , 64.08 +2.00%
(highly significant, P < 0.01 for carp and significant, P <0.05 for
tilapia) for carp and tilapia at 20%, 30% and 40% dietary protein levels

respectively.

From table (75) and figure (69) it was noticed that, the crude
protein of flesh of silver carp and Nile tilapia also increased with the
increased initial size of rearing fish. Its values slight increase to 57.21 +
246 ,63.22 + 1.54% (unsignificant, P > 0.05) ; 58.10 £ 2.05% , 65.12
+ 1.05% (highly significant, P < 0.01)and 61.31 £2.83%, 66.15 +

2.03% (highly significant, P < 0.01} for carp and tilapia at the three
different initial sizes respectively (Table 77).

The crude protein of silver carp and Nile tilapia were also
gradually increased with the increased food ration. Its average values
significantly (P < 0.05) increase to 57.15 +2.03%, 64.13 + 2.54% :
58.10 £2.05%, 65.12 £ 1.05% and 60.38 + 1. 51%, 67.50 + 1.77% for
carp and tilapia at food rations of 1%, 3% and 5% of total body weight
respectively (Table 76 and Figure 70).

Results
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5-2-2- Crude fat ;

The crude fat which was expressed also as precentage in the dry
matter of fish flesh were slightly increased with the increased stocking
densiy (Table 73 and Figure 67). The control H. molitrix and O.
niloticus (one fish/m2, without supplementary food and 2nd initial size)
showed a crude fat values of 23.21 + 1.67% and 17.63 + 1.19
respectively. These values highly significant (P < 0.01) increase
progressively to 27.55 +2.43%, 29.42 + 0.53% and 31.16 + 1.42% in
dry matter for carp and 20.12 +1.55%,22.38 + 0.92% and 26 85 =

1.68% for tilapia at stocking densitics of one fish/mz, two fish/m? and

three fish/m? respectively.

The present data (Table 74 and Figure 68) indicated that, the
crude fat of flesh of silver carp and Nile tilapia significantly increased
with the supplementary food contammg 20% protein level then
decrease with the 1ncrease of dletary protem level. Its average values
were 32.83+ 2.00%, 27.82 " 1 70% (unmgmfcant P > 0.05), inspit of
the values of control fish (w1tho:ut‘supplementary food) 23.21 £ 1.67%
and 17.63 + 1.19% for both carp an’dllt'ilapia respectively. The crude fat
content then slightly declined with 30% and 40% dietary protein level
to 29.42 £ 0.53%, 22.38 + 0.92% (highly significant, P < 0.01) and
2670 £ 1.65% , 2430 +1.46% (highly significant, P < 0.01) for the

two reared fish species respectively (Table 77).

Results
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increased with the increased food ration. Its average values increased
from that of control group to 714 + 0.95% , 10.15 = 1.73%
(unsignificant, P > 0.05 for carp and highly signiﬁcant,P<0.01 for
tilapia) ; 9.15 £ 1.50%, 11.15 + 2.08% (highly significant, P <0.01)
and 10.51 % 2.05%, 13.00 = 1.75% (highly significant P < 0.01) for

carp and tilapia at 1%, 3% and 5% food rations respectively.

5-2-4- Water content :-

The water content was expressed also as percentage in fish flesh
(wet matter). The average values of water content were slightly
decreased with the increased stocking densjty,_,(Table‘7.3:and Figure
67). The control H. molitrix and O. nilaliiéy.g (one 'ﬁ&shl.mz, without
supplementary food and has 2nd initial size..')-»;s_‘ilc')vygd‘,.a'\;vater'.con.tent of
70.41 +2.32% and 66.51 + 1.62% respectivel-.yr.ﬁTﬁé.sél values increased
to 75.88 + 1.82% , 70.72 + 2.03% (highly significant, P <0.01) at
stock of one fish/mz ; 73.87 + 1.68% , 68.26 = 1.50%, (highly
significant, P < 0.01 for carp and significant, P <0.05 for tilapia) at
stock of two fish/m? and 71.45 + 1.88%, 67.00 + 3.11% (unsignificant,
P > 0.05) at stock of three fish/m? for carp and tilapia respectively.

The present data (Table 74 and Figure 68) indicated that, water
content of carp and tilapia flesh was slightly increased with the
increased protein level in their diet. Its average value increased from
that of control group to 71.76 + 1.47% , 67.23 + 4.02% (unisgnificant,
P > 0.05) at 20% protein level ; 73.87 £ 1.68% , 68.20 £ 1.50%

Results
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(significant, P < 0.05) at 30% and 75.80 +1.71%,67.74 £ 1.45%
(highly significant, P < 0.01 for carp and unsignificant, P > 0.05 for
tilapia) at 40% protein level for carp and tilapia respectively.

The obtained results cleared also that, water content of both fish
species (carp and tilapia) was gradually increased with the increased
initial size of rearing fish. The average values increased from 70.41 +

2.32%, 66.51 +1.62% in control H. molitrix and O. niloticus to 71.78
+ 551% , 67.12 = 2.09% (unsignificant P > 0.05); 73.87 £1.68% ,
68.26 + 1.50% (significant, P < 0.05) and 74.32 £+2.24% ,7133 +
2.65% (highly significant, P < 0.01) at the three different experimental

sizes respectively (Table 75 and Figure 69).

The present study (Table 76 and Figure 70) also showed
that,water content of fish flesh for both species was slightly increased
with the increased food ration. Its values increased from that of the
above mentioned control group to 70.74 + 1.63% ,67.00+2.13%
(unsignificant, P > 0.05) at 1% food ration ; 73.87 + 1.68% , 68.26 +
1.50% (significant P < 0.05) at 3% food ration and 75.51 + 2.36%,

70.13 +1.27% (highly significant, P < 0.01) at 5% food ration for carp
and tilapia respectively.

5-2-5- Energy content :

The gross (total) and metabolizable energies as well as energy

protein ratio of flesh of silver carp and Nile tilapia were slightly

Results
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increased with the increased stocking density. Their maximum values
(6172 + 245, 6182 = 141 keal/kg ; 4721 + 198, 4664 + 108 keal’kg and
82.64 +2.05,72.31 + 1.74) were recorded at stock of three fish/m2 for
carp and tilapia respectively. While the minimum values of these
parameters (6012 + 386, 5705 + 188 kcal/kg ; 4556 + 62, 4235 + 124
kcal’kg and 78.53 + 294, 6291 + 148 for carp and tilapia

respectively) were observed at stock of one fish/m? (Table 73 and
Figure 67).

As shown in table (74) and figure (68) the energy content (gross
energy, metabolizable energy and enertgy- protein ratio) of flesh of H.
molitrix and O. niloticus decreased with the increased protein level in
the diet. Tts highest values (6217 =+ 262, 6209 + 86 kcal/kg ; 4767 +
217, 4692 + 72 kcal/kg and 84.87 +3.05,74.13 £ 0.65 for carp and
tilapia respectively) were recorded at the low dietary protein level
(20%). While the lowest values (5994 + 163, 5794 + 99 kcal/kg ; 4532
+ 244, 4330 + 74 Kcal’kg and 73.78 +2.32, 66.49 £ 1.51 for carp and

tilapia respectively) were observed at the high dietary protein levels

(40% for carp and 30% for tilapia).

The average values of gross energy, metabolizable energy and
energy- protein ratio in fish flesh also slightly decrease with the
increased initial size of rearing fish (Table 75 and Figure 66). The small
experimental initial size showed values of 6139 + 169, 6059 + 177
kcal/kg ; 4692 + 134, 4571 + 136 kcal/kg and 82.01 £ 0.92 , 72.30 +

Results
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