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3- MATERIALS AND METHODS

Three trials were conducted on Nile tilapia fish (Oreochromis niloticus). The 1st and 2nd to evaluate the effect of Garlic or Fenugreek seeds as feed additives on the reproductive performance and body weight of brood stock. The 3rd to evaluate the effect of Garlic as a feed additive on growth performance and feed utilization of monosex fingerlings.

The 1st and 2nd  field trials were conducted at commercial hatchery at Kafr El-Sheikh Governorate and the 3rd Trial was conducted at fish farm at El-Fayoum Governorate. Analytical studies were conducted at Anim. Prod. laboratory, Faculty of Agriculture Fayoum, Cairo University.

3.1. Trial 1: The effect of Garlic as feed additive on reproductive performance and body weight of Nile tilapia broodstock.

This trial was conducted from 21/6/2001 to 16/8/2001  to evaluate the effect of three Garlic levels (0.0 (control), 0.5 and 1.0% from the total diet), in Nile tilapia pelleted (2mm) diets, on their fecundity, hatchability, fry production and their body weight. 

One year old Nile tilapia males and females belonging to the 2000 generation with average weight of 240g ( 3.16  were stocked for spawning into six hapas, (each of 7 m length ( 5 m width ( 1.2 m height), two hapas/treatment. As each treatment was represented by 2 hapas, 10 m distance between treatments 1 and 2, 2 and 3 were arranged. Hapas were fixed in an earthen pond, (one feddan area ( 1 m depth) with water level of 90 cm, where 1/3 of the water level was changed with new fresh water every 3 days. Such pond was supplied with defused aeration. Maximum-minimum water temperature, dissolved oxygen (DO) and pH during the experimental period were monitored (Table 5). 

Table (5). Water quality parameters recorded in earthen pond in the 1st Trial.

	Weeks
	Temperature, (C 
	O2, mg/L
	pH

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	21/6

28/6

5/7

12/7

19/7

26/7

2/8

9/8

16/8
	25

26

27

27

27

27

27

26

25
	30

31

32

33

32

32

31

31

30
	5.2

5.1

5.3

5.0

5.2

5.0

5.1

4.9

5.0
	6.3

6.2

6.3

6.4

6.5

6.2

6.1

6.4

6.3
	8.0

8.2

8.1

8.1

8.1

8.0

8.0

8.3

8.2
	8.3

8.3

8.2

8.1

8.3

8.1

8.2

8.1

8.1

	Average*
	26.3
	31.3
	5.1
	6.3
	8.1
	8.2


* Allover the experimental period 

Fish were stocked at a density of 200 fish (150 female and 50 male) per hapa. Diets of similar CP (34.72% ( 0.019) and GE (4.543 kcal /g (0.001) were arranged to contain 0.0, 0.5 and 1.0 % Garlic levels from the total diets forming 3 dietary treatments. The formulation and proximate composition of the tested diets are presented in Table (6). Fish fed the tested diets at a rate of 0.5% from their total biomass twice daily at 9 h. and 15 h. Fish body mass was determined at two week intervals and the feeding rate of the tested diets was adjusted through the two week intervals weightings for the next period.

Production of seed (i.e., eggs and fry production) were compared among the tested diets. Female fish were checked for eggs every week from 28 June (first check) to 16 August (last check). Early in the morning females carrying the eggs were taken from the hapa and returned after taking out the eggs. Eggs were taken to hatchery laboratory, then washed by potassium permengenate solution to prevent bacterial and fungal infection. All eggs were weighed, egg samples were taken, weighed and counted, then eggs/each hapa were placed for hatching in 15 1 plastic jars, through which a gentle and continuous flow of water was maintained. The hatched fry were able to swim up and escape through an exit to be collected in a trough with screened outlet (through which a gentle and continuous flow of water was maintained). For each hapa the number of spawned females/wk, eggs/wk and fry (after yolk sac absorption) were recorded. Spawning number/fish/period, weight of eggs, fish at the start and at the end of the trial and feed used were determined. Hatching percentage and the cost of feed/1000 fry produced were calculated. Also, total gain, daily gain and specific growth rate (SGR), were obtained. The analysis of variance was conducted on the obtained data.  

Table (6). Formulation and proximate composition of the tested diets used in the Trial one.

	Items 
	Garlic leve, %

	
	0.0
	0.5
	1.0

	Ingredients,  %

Fish meal

Soybean meal

Rice bran

Wheat bran

Yellow corn

Molasses

Dicalcium phosphate

Vit & Min. premix1
Garlic 

Total 
	30.00

15.00

21.00

16.00

14.00

2.75

1.00

0.25

0.00

100
	30.00

15.00

21.00

16.00

13.50

2.75

1.00

0.25

0.50

100
	30.00

15.00

21.00

16.00

13.00

2.75

1.00

0.25

1.00

100

	Proximate composition , % (DM basis)

	Dry matter, DM. 
	89.59
	89.32
	89.05

	Crude protein, CP.
	34.76
	34.72
	34.68

	Crude fat, EE.
	6.91
	6.90
	6.88

	Crude fiber, CF.
	5.69
	5.68
	5.68

	NFE2
	43.22
	43.28
	43.33

	Ash
	9.42
	9.42
	9.43

	GE, Kcal/g *
	4.545
	4.543
	4.542

	CP/GE, mg/kcal
	76.48
	76.42
	76.35

	CP/GE, mg/KJ
	18.29
	18.27
	18.26


1, Vitamin & mineral premix from Animal Medics-ltd, England. Its specification per kg is shown in Table (7).

2,  Calculated by difference.

* Calculated according to Omar, 1984.

Table (7). Specification per kg of vitamin and mineral premix used in the experimental diets.

	Vitamin A

Vitamin D3
Vitamin E

Vitamin K

Vitamin B2
Vitamin B6
Vitamin B12
Vitamin C

Niacin

Pantothenic acid
	15,250,000 IU

4,500,000 IU

1,335 IU

4,500 mg

4,500 mg

2,350 mg

11,500 mcg

1,000 mg

16,750 mg

5,375 mg
	Methionine 

Lysine 

Zinc sulphate

Cupper sulphate

Manganese sulphate

Magnessium sulphate

Sodium chloride

Sodium sulphate

Potassium chloride

Plus lactic acid bacteria 
	10,200 mg

15,250 mg

12,250 mg

12,250 mg

12,250 mg

12,250 mg

50,000 mg

210,000 mg

88,000 mg

cfu/g 


3.2. Trial 2: The effect of Fenugreek as a feed additive on reproductive performance and body weight of Nile tilapia broodstock.

This trial was conducted from 21/6 to 16/8/2001 to evaluate the effect of three Fenugreek levels (0.0 (control), 0.5 and 1.0 % from the total diet) in Nile tilapia pelleted (2mm) diets on their fecundity, hatchability, fry production and their body weight. 

One year old Nile tilapia belonging to the year 2000 generation with an average weight of 240.5 g ( 3.44 were stocked for spawning into six hapas (each of 7 m length ( 5 m width ( 1.2 m height), two per each treatment. As each treatment was represented by 2 hapas, the distance between treatments 1 and 2, 2 and 3 was 10 m each. Hapas were fixed in an earthen pond (one feddan area ( 1 m depth) with water level of 90 cm where 1/3 of the water level was exchanged with fresh water every 3 days. Such pond was supplied with defused aeration. Maximum- minimum water temperature, DO and pH during the experimental period were measured (Table 8). 

Fish were stocked at a density of 200 fish (150 female and 50 male) per hapa. Diets of similar CP (34.82 % (0.026) and GE (4.542 kcal/g( 0.003) were arranged to contain 0.0, 0.5 and 1.0 % Fenugreek seeds levels from the total diets forming 3 dietary treatments. The formulation and proximate composition of the tested diets are shown in Table (9). Fish were fed the tested diets at a rate of 0.5% from their total biomass twice daily at 9 h. and 15 h. Fish body mass was determined at two week intervals and feeding rate of the tested diets was adjusted through the two week intervals weighing for the next period.

Table (8). Water quality parameters recorded in earthen pond in the 2nd Trial.

	Weeks
	Temperature, (C 
	O2, mg/L
	pH

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	21/6

28/6

5/7

12/7

19/7

26/7

2/8

9/8

16/8
	26

26

27

26

27

28

25

26

25
	30

30

32

32

33

32

31

30

30
	5.1

5.0

5.3

5.1

5.2

5.1

5.1

4.9

5.1
	6.3

6.2

6.3

6.3

6.5

6.3

6.1

6.4

6.2
	8.2

8.1

8.1

8.2

8.1

8.0

8.0

8.3

8.0
	8.3

8.3

8.4

8.1

8.0

8.0

8.2

8.1

8.1

	Average*
	26.2
	31.1
	5.1
	6.3
	8.1
	8.2


* Allover the experimental period 

Table (9). Formulation and proximate composition of the tested diets used in Trial two.

	Items 
	Fenugreek level, %

	
	0.0
	0.5
	1.0

	Ingredient %

Fish meal

Soybean meal

Rice bran

Wheat bran

Yellow corn

Molasses

Dicalcium phosphate

Vit & Min. premix1

Fenugreek

Total   
	30.00

15.00

21.00

16.00

14.00

2.75

1.00

0.25

0.00

100
	30.00

15.00

21.00

16.00

13.50

2.75

1.00

0.25

0.50

100
	30.00

15.00

21.00

16.00

13.00

2.75

1.00

0.25

1.00

100

	Proximate composition, % (MD basis)

	Dry matter, DM. 
	89.59
	89.59
	89.59

	Crude protein, CP.
	34.76
	34.82
	34.87

	Crude fat, EE.
	6.91
	6.92
	6.93

	Crude fiber, CF.
	5.69
	5.72
	5.75

	NFE2
	43.22
	43.10
	42.74

	Ash
	9.42
	9.44
	9.71

	GE, Kcal/g *
	4.545
	4.545
	4.535

	CP/GE, mg/kcal
	76.48
	76.61
	76.89

	CP/GE, mg/KJ
	18.29
	18.32
	18.39


1, Its composition in Table (7).

2,  Calculated by difference.

*, Calculated according to Omar, 1984.

Production of seed (i.e., eggs and fry production) and rate of spawning were compared with the tested diets. Female fish were checked for eggs every week from 28/6 to 16/8/2001. Early in the morning, females carrying the eggs were taken from the hapa and returned after taking out the eggs. Eggs were taken to hatchery laboratory, then washed by potassium permengenate solution to prevent bacterial and fungal infection.  All eggs were weighed, egg samples were taken, weighed and counted, then eggs/each hapa were placed for hatching in 15 l plastic jars, through which a gentle and continuous flow of water was maintained. The hatched fry were able to swim up and escape through an exit to be collected in a trough with screened outlet (through which a gentile and continuous flow of water was maintained). For each hapa the number of spawn females/wk, eggs/wk and fry (after yolk sac absorption) were recorded. Spawning number/fish/period, weight of eggs, fish at the start and at the end of the trial and feed used were determined. Hatching percentage and the cost of feed/1000 fry produced were calculated. Also, total gain, daily gain and specific growth rate (SGR), were obtained. The analysis of variance was conducted with the obtained data.   

3.3. Trial 3: The effect of Garlic as feed additive on growth performance and feed utilization of Nile tilapia.

This trial was conducted to evaluate Garlic as a feed additive, at three levels being 0.0, 0.5 and 1 % in tilapia diet (31.0 %  ( 0.021 CP,  4.494 (0.0001 Mcal/kg diet) from 3/6/2001 to 27/9/2001, in six rectangle shaped, earthen ponds, each of 1 feddan area with a water level of 1.2 m. Ponds were supplied with fresh water using 6 inch  pump, at river Nile at canal endings. 

Water turnover rate was 1/3 of water volume/week. Water quality parameters during the experimental period are shown in Table (10). 

Table (10). Water quality parameters recorded in earthen pond in the 3rd Trial.

	Weeks
	Temperature, (C 
	O2, mg/L
	pH

	
	Min.
	Max.
	Min.
	Max.
	Min.
	Max.

	3/6
	26
	28
	3.7
	5.8
	8
	8.6

	17/6
	26
	28
	3.8
	5.8
	8.3
	8.5

	1/7
	27
	29
	3.6
	6.1
	8.2
	8.4

	15/7
	27
	29
	3.7
	6.2
	8.1
	8.6

	29/7
	27
	30
	3.6
	5.9
	8.3
	8.6

	12/8
	27
	30
	4.1
	6.4
	8.4
	8.7

	26/8
	28
	29
	3.8
	6.7
	8.1
	8.4

	9/9
	28
	29
	4
	6.4
	8.4
	8.8

	23/9
	27
	29
	3.9
	6.5
	8.3
	8.6

	Average 
	27.0
	29.0
	3.8
	6.2
	8.2
	8.6


All over the experimental period

Monosex Nile tilapia fingerlings of 7.18 g ( 0.03 live body weight were assigned randomly in ponds at a rate of 8000 fish/feddan, where 2 ponds represented one of the tested diets. Fish were supplemented with the experimental diets twice daily at a rate of 3% of body weight for 117 days in addition to the available natural food in the ponds. The composition of diet and its chemical composition are shown in Table (11).

Fish were sampled and their body mass was obtained at the start and at biweekly intervals until harvesting.   Feeding rates of diets were adjusted accordingly. Samples of fish were killed at the start and at the harvesting, weighed, minced, mixed well and kept at - 20(C until chemical analysis. At harvesting fish were weighed and counted gravimetrically to determine survival rate, growth rates and feed utilization. Body chemical composition was obtained and a simple economical evaluation was carried out. Data were subjected to analysis of variance. 

3.4. Measurements of reproductive performance:

	3.4.1. Egg number/female/wk=
	Egg number/hapa/wk

	
	 female number/hapa/wk


	3.4.2. Fry number/female/wk=
	Fry number/hapa/wk

	
	female number/hapa/wk


	3.4.3.   Hatching % =
	Fry number/hapa/wk

	
	Egg number/hapa/wk


	3.4.4.   Spawned females % =
	Spawned females number/hapa/wk ( 100

	
	Total females number


	3.4.5.   Number of spawning/fish/period =
	(Spawned female No/wk) ((No of wk)

	
	Total females number


	3.4.6.   Egg weight, g/fish =
	Egg weight, g/hapa/wk

	
	Females No./hapa /wk


Table (11). Formulation and proximate composition of the tested diets used in Trial three.

	Items
	Garlic level, %

	
	0.0
	0.5
	1.0

	Ingredients %
	
	
	

	Fish meal
	9.0
	9.0
	9.0

	Soybean
	34
	34
	34

	Yellow corn
	23
	22.5
	22

	Rice bran
	30
	30
	30

	Calcium phosphate
	0.7
	0.7
	0.7

	Molass
	3
	3
	3

	Vit  & Min1. 
	0.3
	0.3
	0.3

	Garlic 
	0
	0.5
	1

	Total 
	100
	100
	100

	Chemical composition, % (DM basis)

	CP
	31.36
	31.40
	31.45

	EE
	6.82
	6.83
	6.84

	Ash
	9.38
	9.41
	9.45

	CF
	7.19
	7.21
	7.22

	NFE2
	45.25
	45.15
	45.04

	GE, kcal/g*
	4.494
	4.494
	4.493

	CP/GE, mg/kcal
	69.78
	69.87
	70.00

	CP/GE, mg/KJ
	16.69
	16.71
	16.74


1, Its composition in Table (7).

2, Calculated by differences 
* Calculated according to Omar, 1984.

	3.4.7.   Relative fecundity =
	Total spawned egg

	
	Total weight of females


3.5. Measurements of growth and feed utilization:

Total weight gain (TG), average daily gain (ADG), specific growth rate (SGR), feed conversion ratio (FCR) protein efficiency ratio (PER), protein productive value (PPV), energy productive value (EPV), and survival rate were calculated according to the following equations:

3.5.1. TG,g       = W2 – W1 

Where       W2 is the final weight of fish in g.

W1 is the initial weight of fish in g.

 3.5.2. (ADG) g  = (TG, g)/(Experimental period, days)

3.5.3. SGR %   = 100 (ln W2 - ln W1)/T

Where W2: is the final weight of fish in g.

W1: is the initial weight of fish in g.

ln : is the natural log.

T: is the time in days.

3.5.4. (FCR) = Feed intake (g)/ Weight gain (g).

3.5.5. (PER) = Weight gain (g)/ Protein intake (g).

3.5.6. (PPV%) = 100 (Retained protein (g)/ Protein intake (g))

3.5.7. (EPV%) = 100 (Retained energy (kcal)/ Energy intake (kcal)) 

3.5.8. SR % = 100 (number of fish at end)/(Number of fish at start)

3.6. Chemical analysis of diets and fish carcass: 

Chemical analysis of diets used in the three trials and fish carcass in the 3rd  trial were conducted according to AOAC (1984) as follows;

3.6.1 Dry matter, (DM): Samples were dried in drying oven at 60 (C for high moisture materials, then at 105 (C for low moisture (including that dried materials at 60 (C) until there is no further loss in weight.

3.6.2. Ash contents: Ash contents were determined by ashing at 550 (C in muffle furnace for 3 hours.

3.6.3. Crude protein (CP): Kjeldahl method was used and the catalyst used was cupper sulphate (19.97%), potassium sulphate (79.89%), selenium dioxide (0.14 %), the factor 6.25 was used to obtain CP.

3.6.4. Ether extract (EE): Using soxhelt apparatus with heating water bath. Water condenser was used. Petroleum ether was used for extraction for not less than 8 hours.

3.6.5. Crude fiber, (CF): Samples of plant materials were treated with boiling H2SO4 then NaoH (1.25% W/W) for 0.5 h each the volume was kept constant by adding boiling water, the final residues were washed by HC1 (5%) to get rid of adhering NaOH, then with water, filtered, dried, weighed and ashed (550 (C, 3 h).

3.6.6. Nitrogen free extract, (NFE): It was calculated by difference where NFE = OM -(CP + EE + CF). CF was considered zero for animal material.

3.6.7. Gross energy (GE) estimation:

For formulated diets the factors 5.50, 9.08 and 4.10 kcal/g for CP, EE and carbohydrates respectively were used (Omar, 1984). For fish 5.5 and 9.5 kcal/g for protein and fat respectively (Viola et al, 1981). 

3.7. Water quality parameters:
Water temperature, pH and dissolved oxygen (DO) throughout experimental periods were measured periodically in the morning and at noon by centigrade thermometer, Orion digital pH meter model 201 and oxygen meter, Cole Parmer model 5946, respectively.

 3.8. Statistical analysis:
The analysis of variance and LSD range test were used to compare treatment means. Data were analysed using statgraphic package software (SPSS, 1997). Level of significant was 0.05.

