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Historical review.

1. Fish silage.

2. Soybean meal (SBM) as fish meal replacer.
3. A Mixture of both FFS and SBM.
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5. Water quality assessment.
5.1. Temperature.
5.2 Dissolved oxygen.
5 3 Total alkalinity (COs and HCOy).
5.4 Nitrites (NO,) mg/l.
5.5 Phosphorus (mg/L.).
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9 1.3 Crude lipid (ether extract).
9.1.4 Ash content.
9.1.5 Energy content.
9 1.6 Protein / Gross energy ratio.
9 2 Chemical composition and energy content of test diets
Proximate analysis of diets.
9.3 Energy content of diets.
9.4 Amino acids of diets.
10. Biochemical analysis of fish liver.
10.1 Determination of liver glycogen.
102 Determination of total liver lipids.
103 Determination of total liver protein.
11. Statistical analysis.
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RESULTS
Chapter I :

Physico-chemical parameters in the experimental ponds or

aquaria .

N S

Temperature.
Dissolved oxygen.
Total alkalinity.
Nitrites.
Phosphates.

Hydrogen ion concentration (pH).

Chapter I :

Evaluation of different fish meal (FM) replacers :

Experiment 1

1.

Effect of using fermented fish silage (FFS) as a fish meal
(FM) replacer in O. niloticus diets.
1-1. Effect of FFS inclusion on growth performance of O.
niloticus.
1-1-1. O. niloticus fry.
1-1-2. O. niloticus fingerlings.
1-1-3. O. niloticus grow-out.
1.2. Effect of using (FFS) as (FM) replacer on feed utilization
parameters of O. niloticus.
1-2-1. O. niloticus fry.
1-2-2. O. niloﬁ'cus fingerlings.
1-2-3. O. niloticus grow-out.
1-3. Effect of FFS inclusion within diets on the biochemical

composition of O. niloticus.
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1-3-1. O. niloticus fry.
1-3-2. O. niloticus fingerlings.
1-3-3. O. niloticus grow-out stage.
1-4. Effect of fermented fish silage (FFS) inclusion within
diets on O. niloticus biological characteristics.
1-4-1. O. niloticus fry.
1-4-2. O. niloticus fingerlings.
1-4-3. O. niloticus grow-out.
Chapter III ;
Experiment 2 :
2. Effect of using boiled soybean meal (BSM) as a fish meal
(FM) replacer in O. niloticus diets.
2-1. Effect of BSM inclusion on growth performance of O.
niloticus. '
2-1-1. O. niloticus fry.
2-1-2. O. niloticus fingerlings.
2-1-3. O. niloticus grow-out stages.
2-2. Effect of using BSM as a FM replacer on feed utilization
parameters of O. niloticus.
2-2-1. O. niloticus fry.
2-2-2. O. niloticus fingerlings.
2-2-3. O. niloticus grow-out.
2-3. Effect of BSM inclusion within diets on the biochemical
composition of O. niloticus.
2-3-1. O. niloticus fry.
2-2-2. O. niloticus fingerlings.
2-3-3. O. niloticus grow-out.
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2-4 Effect of boiled soybean meal (BSM) as a fish meal (FM)

replacer on O. niloticus biological characteristics.
2-4-1. O. niloticus fry,

2-4-2. O. niloticus fingerlings.

2-4-3. O. niloticus grow-out.

Chapter IV :

Experiment 3
3. Effect of using a mixture of both FFS and BSM (MIX) as FM

replacer in O. niloticus diets.

3-1. Effect of MIX on growth performance of O. niloticus

3.1-1. O. niloticus fry.
3-1-2. O. niloticus fingerlings.

3-1-3. O. niloticus grow-out.

3-2. Effect of using a mixture of both FFS and BSM (MIX) as

a FM replacer on feed utilization parameters of O.
niloticus.

3-2-1. O. niloticus fry.

3-2-2. O. niloticus fingerlings.

3.2.3- O. niloticus grow-out.

3-3. Effect of MIX inclusion within diets on the biochemical

composition of O. niloticus.
3-3-1. O. niloticus fry.

3-3-2. O. niloticus fingerlings.
3-3-3. O. niloticus grow-out.

. Effect of mixture (MIX) of fermented fish silage (FFS)

and soybean meal (BSM) as fish meal (FM) replacer on
O. niloticus biological characteristics.

3-4-1. O. niloticus fry.
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