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4. RESULTS AND DISCUSSIONS

4.1 The effect of Garlic as a feed additive on reproductive performance and body weight of Nile tilapia broodstock.

4.1.1. Water quality:

Ranges and means of water temperature and other quality parameters (Dissolved oxygen and water pH) from 21/6 to 16/8/2001 are presented in Table (5). Water temperature and other quality parameters were within the permissible ranges for tilapia growth and reproduction as reported by (Mironova, 1977; Pompa and Lovshin, 1996; Ambali, 1990; Watanabe et al., 1992; Bevis, 1994; Siddiqui et al., 1997; Siddiqui et al., 1998 and Ali, 2001).

4.1.2. Experimental diets and rate of feeding.

The formulation and proximate composition of tested diets are shown in Table (6). As presented in this Table it is cleared that the tested diets were isocalorific 4.543 ( 0.001 kcal/g and isonitrogenous 34.72 % ( 0.019 CP. Also, they contained nearly similar levels of ether extract (EE), crude fiber (CF), nitrogen free extract (NFE), ash and CP/GE ratio. However, they contained 0.0 (D1), 0.5 (D2) and 1.0 % (D3) Garlic to evaluate the effect of Garlic addition.

Regarding dietary CP% level, Ali (2001) found that the use of 35% dietary CP level, based on both fish meal and other protein sources is the most suitable for maximum reproductive  performance of Nile tilapia. And it had positive effect in reducing the feeding cost for tilapia seed production. Also, Shim et al. (1989), Abdelhamid (1994) and Gunasekera et al. (1996a) indicated that this level is the best for maximum productive performance. The GE value of the tested diets nearly as that used by Ali (2001).

The brood fish was fed the tested diets at a rate of 0.5% from their biomass according to the findings of different authors. Siddiqui et al. (1997) stated that the increase in egg production with increasing length and weight of fish was higher in fish receiving the lowest food supply 0.5% than those fed the higher levels. Also, Mironova (1977) found higher egg production in Oreochromis mossambicus with restricted food than fish with abundant food. And this level was used in commercial hatcheries.

4.1.3. Reproductive performance:

Reproductive performance  parameters of Nile tilapia broodstock as affected by dietary Garlic level is shown in Table (12) and Fig. (2). As shown in this Table the reproductive performance parameters including spawned females number (No)/hapa/week (wk), eggs No/hapa/wk, eggs No/female/wk, fries No/hapa/wk, fries No/female/wk, hatching %, No of spawning/fish/ experimental period, eggs weight, g/hapa/wk, eggs weight, g/fish/wk and relative fecundity were improved significantly (P<0.05) with the diets containing Garlic (0.5 or 1.0%). However, there was insignificant improvement due to dietary Garlic level on the hatching %. Garlic addition increased spawned females number/hapa/wk by about 158 and 162 %, eggs number/fish/wk by about 123 and 122%, fry number/fish/wk about 128 and 126%, eggs weight/fish/wk about 119 and 123 % and relative fecundity about 123 and 122 % for 0.5 and 1.0% dietary Garlic levels, respectively. 

However, there is no information in the literature showing the effect of Garlic as a feed additive on productive or reproductive performance of fish. It has been established that; Garlic has an influence on the intestinal digestive enzymes and a biological activity of brush border membrane of intestinal tract of rats (Gupta et al., 1998),  it  has a 

Table (12). Reproductive performance parameters of Nile tilapia broodstock as affected by dietary Garlic level, Trial one.

	Parameters
	Garlic levels, %
	SED

	
	0.0
	0.5
	1.0
	

	Spawned females number/hapa/wk
	12.75b
	32.88a
	33.38a
	3.123

	Spawned female %
	8.50b
	21.92a
	22.25a
	2.082

	Egg No/hapa/wk.
	11,355.64b
	25,485.49a
	25,205.08a
	2107.1

	Egg No/ fish/wk.
	75.70b
	169a
	168a
	14.05

	Fry No/hapa/wk.
	10422.21b
	23803.45a
	23503.74a
	2050.6

	Fry No/ fish/wk.
	69.48b
	158.69a
	156.69a
	13.67

	Hatching %
	91.78
	93.40
	93.25
	0.846

	No of spawning/ fish/period 1.
	0.68b
	1.75a
	1.78a
	0.092

	Eggs weight/hapa/wk, g.
	100.88b
	220.29a
	225.66a
	16.567

	Eggs weight/ fish/wk, g.
	0.67b
	1.47a
	1.50a
	0.110

	Relative fecundity 2
	2.53b
	5.64a
	5.61a
	0.551

	
	
	
	
	


Average in the same row having different superscripts (a, b and c) differ significantly P(0.05

1, Period = 8 weeks.

2, Relative fecundity = total spawned eggs/(mean weight of female ( total number of female per hapa)

Female No/hapa = 150 female

positive effect on growth performance of hamsters (Liu et al., 1997), pigs (Jost, 1997)   and   broilers   (El- Nahla,  1983; Qureshi  et  al.,  1983;  El- Nawawy, 1991; Horton et al., 1991 and El-Afify, 1997), it has an antioxidant  effect  and it affected lipid metabolism in hamsters (Liu et al., 1997) and it has a positive effect on carbohydrate metabolism in rats (Ahmed and Sharma (1997); it has an antifungal effect against fungi isolated from cow and poultry feedstuffs of Egyptian origin (Mohawed et al., 1996) and an antimicrobial effect (Abdou et al., 1973; Kiminoto et al., 1978; Srivastava et al., 1984; Shashikanth et al., 1986 a, b and El-Afify, 1997). Also, El-Afify (1997) found that it improved chick immunity and resistance for disease; regarding its effect on reproductive performance, El-Emary (1993) reported that chickens lay more eggs when Garlic is mixed with their food. Consequently the results obtained herein lead us to believe that dietary Garlic supplementation provide fish with effective substances which increased fish vitality, immunity and improved feed digestion, absorption and metabolic processes. And this was reflected directly and indirectly on improvement of their reproductive performance. Where, Garlic effects may help broodfish to recovery faster after they spawned and become ready to spawn again, accordingly they could produce several batches, furthermore, it improve egg and sperm quality. Shepherd and Bromage (1995) indicated that the elements which control gonadal function are as follow; In response to changing conditions in both the internal and external environments due to salinity, light, temperatures, rainfall, food and photoperiod, the hypothalamus secretes releasing hormones, where they control the activity of specific gonadotropic cells in the pituitary gland. In turn these cells secrete gonadotropic hormones, which pass in the blood to the gonads of the fish where they control all structural and functional changes in the testes and ovary. The results obtained herein lead us to believe that dietary Garlic supplementation provide fish with effective substances which affected on hypothalamus and/or metabolic processes. And this is reflected on improvement of their reproductive performance.   

4.1.4. Growth performance and efficiency of feed utilization:

Growth performance and efficiency of feed utilization throughout the experimental period are shown in Table (13). 

As shown in this Table, the increase in broodfish body weight was limited due to the use of low feeding level, beside the fish were converting the bulk of their ingested energy into gonad development to a greater extent than that for flesh. Growth rates were similar for the tested diets. These results in agreement with those obtained by Ali (2001) when he used the same rate of feeding with Nile tilapia broodstock.

The total amounts of feed consumed tended to be equal among the tested diets according to the equality of brood body weight throughout the experimental period, where feed was fed to fish according to periodical weighing of fish, which was equal 0.5% of fish body weight. While feed conversion ratio as calculated as g feed required to produce 1000 fry as well as its related costs, in diets supplemented with Garlic (0.5 or 1.0%) were the best when compared with the control diet.

It could be concluded that tilapia diets supplemented with Garlic (0.5, (D2) or 1.0 %, (D3)) had a positive effect on their reproductive performance and feed utilization. Also, it had positive effect in reducing the feeding costs for tilapia seed production. Garlic supplementation decreased the feed cost/1000 fry about 55 and 53% for 0.5 and 1.0% Garlic levels, respectively compared with the control diet (0.0 % Garlic). The comparison between Garlic levels may suggest the use of 0.5 % Garlic level. Also, further studies are needed with Garlic on fish to explain its  mode  of  action  on  reproductive  performance  of fish and to 

Table (13). Growth performance and feed utilization efficiency of Nile tilapia broodstock as affected by dietary Garlic level, Trial one.

	Item 
	Garlic levels, %
	SED

	
	0.0
	0.5
	1.0
	

	 Initial mean weight, g 
	239.50
	241.00
	239.50
	2.380

	 Final mean weight, g 
	285.00
	287.00
	283.50
	4.916

	 Total gain, g 
	45.50
	46.00
	44.00
	2.972

	 Daily gain, g 
	0.73
	0.74
	0.71
	0.048

	 SGR, % 
	0.28
	0.28
	0.27
	0.015

	 Total feed used, g/fish
	81.30
	81.84
	81.07
	1.105

	Total feed used, kg/hapa
	16.26
	16.37
	16.21
	0.245

	 Feed required to produced 1000 fry, kg* 
	0.195
	0.086
	0.086
	0.039

	 The cost of feed, LE/1000 fry** 
	0.242
	0.110
	0.114
	0.048

	Relative % of feeding cost/1000 fry based on FCR of the control.
	100
	45
	47
	


Average in the same row having different superscripts differ significantly P(0.05.

*   1000 (Total feed used, kg/hapa/ Number of fry produced per hapa/total period).

** The price of 1 kg from D1, D2, and D3 was 1.24, 1.28 and 1.32 LE, respectively.

evaluate another levels from Garlic to determine the most effective level.

4.2. The effect of Fenugreek seeds as a feed additive on reproductive performance and body weight of Nile tilapia broodstock:

4.2.1. Water quality:

Ranges and means of water temperature and other water quality parameters, dissolved oxygen (DO) and water pH, from 21/6 to 16/8/2001 are presented in Table (8). All water quality parameters were within the suitable ranges for tilapia growth and reproduction as reported by Mironova (1977); Pompa and Lovshin (1996); Ambali (1990); Watanabe et al. (1992); Bevis (1994); Siddiqui et al. (1997); Siddiqui et al. (1998) and Ali (2001).

4.2.2. Experimental diets and rate of feeding:
The formulation and proximate composition of tested diets are shown in Table (9). As illustrated in this Table the tested diets were isocalorific 4.542 ( 0.003 kcal/g and isonitrogenous 34.82% ( 0.026 CP. Also, they contained nearly similar levels of EE, CF, NFE, ash and CP/GE ratio. However, they contained 0.0 (D1), 0.5 (D2) and 1.0 % (D3) Fenugreek to evaluate the effect of Fenugreek addition. Fish were fed the tested diets at a rate of 0.5% from their biomass as followed in 1st Trial.

4.2.3. Reproductive performance:

Reproductive performance parameters of Nile tilapia broodstock as affected by dietary Fenugreek level are shown in Table (14) and Fig. (3). The reproductive performance parameters included spawned females number /hapa/wk, eggs number/hapa/wk, eggs number/fish/wk, fry number /hapa/wk, fry number/fish/wk, hatching %, number of spawning /fish/ experimental period, eggs weight, g/hapa/wk, eggs weight, g/fish/wk  and  relative  fecundity  were  improved  significantly (P<0.05) 

Table (14). Reproductive performance parameters of Nile tilapia brood stock as affected by dietary Fenugreek level, Trial two.

	Parameters
	Fenugreek levels, %
	SED

	
	0.0
	0.5
	1.0
	

	Spawned females number/hapa/wk.
	12.75b
	29.06a
	30.19a
	3.665

	Spawned female %
	8.50b
	19.37a
	20.13a
	2.444

	Egg No/hapa/wk.
	11,355.64b
	23,613.03a
	22,384.65a
	2576.6

	Egg No/fish/wk.
	75.70b
	157.42a
	149.23a
	17.18

	Fry No/hapa/wk.
	10,422.21b
	21,813.72a
	20,804.29a
	2460.9

	Fry No/fish/wk.
	69.48b
	145.42a
	138.70a
	16.51

	Hatching %
	91.78
	92.38
	92.94
	0.803

	No of spawning/ fish/period 1.
	0.68b
	1.55a
	1.61a
	0.295

	Eggs weight/hapa/wk, g.
	100.88b
	208.52a
	185.24a
	19.618

	Eggs weight/fish/wk, g.
	0.67b
	1.39a
	1.23a
	0.131

	Relative fecundity 2
	2.53b
	5.18a
	5.00a
	0.624


Average in the same row having different superscripts (a, b and c) differ significantly P(0.05

1, Period = 8 weeks.

2, Relative fecundity = total spawned eggs/(mean weight of female ( total number of female per hapa)

Female No/hapa = 150 female/hapa

with the diets contained  Fenugreek  (0.5 or 1.0%).   However, there was insignificant improvement due to dietary Fenugreek level in the hatching %. Fenugreek addition increased spawned females number/hapa/wk about 128 and 137 %, eggs number/fish/wk about 108 and 97%, fry number/fish/wk about 109 and 100%, eggs weight/fish/wk about 107 and 84 % and relative fecundity about 105 and 98 % for 0.5 and 1.0% dietary Fenugreek levels, respectively, as compared to the corresponding records of the control group. 

However, there is no information in the literature showing the effect of Fenugreek as a feed additive on productive or reproductive performance of fish. It has been established that Fenugreek increased feed intake in buffaloes (Tomar et al., 1996) and in Barki lambs (Attia-Ismail, 2000); it improved digestibility of nutrients in buffaloes (El-Saadany et al., 1999) and in rats (Platel and Srin-Vasan 2000) it has a hypoglycemic activity in rats (Vetrichelvan et al., 1998); Solomon et al., 1999), in human (Bhandari et al., 1997; Chandra and Aruma, 1997 and Nair et al., 2000); it has a hypolypolipidemic effect in rabbits (Uma et al., 1998; Rashwan 1998; Al-Habori et al., 1998) and in human (Chandra and Aruma, 1997; Prasanna, 2000), it has a positive effect on protein metabolism in rabbits (Rashwan, 1998), it has an antioxidant effect (Ravikumar and Anuradha, 1999 and Mansour and Khalil, 2000); it has a hypocholesterolaemic effect in rabbits (Al-Habori et al., 1998) and in human (Sowmya and Rajyalakshmi, 1999); it improved growth performance of piglets (Kolacz, et al., 1997); it improved reproductive performance of rabbits (Rashwan, 1998) and rats (Effraim, et al., 1999); and it improved immunity of piglets. Consequently the results obtained herein lead us to believe that dietary Fenugreek supplementation provide fish with effective substances which increased fish vitality, immunity and improved feed digestion, absorption and metabolic processes. And this is reflected on improvement of their reproductive performance.

4.2.4. Growth performance and efficiency of feed utilization:

   Growth performance and efficiency of feed utilization of broodfish as affected by dietary Fenugreek supplementation are shown in Table (15).

Results of this Table revealed that the increase in fish body weight was limited because fish were converting the bulk of their ingested energy into gonad development and not into flesh and the feeding level was low.

Feed required to produce 1000 fry as well as its related costs showed that the diet supplemented with Fenugreek (0.5, D2 or 1.0%, D3) were the best when compared with the control diet.

It could be concluded that tilapia diets supplemented with Fenugreek (0.05, D2 or 1.0%, D3) had a positive effect on their reproductive performance and feed utilization. Also, it had positive effect in reducing feeding costs for tilapia seed production. Fenugreek supplementation decreased the feed cost/1000 fry about 51 and 50% for 0.5 and 1.0% Fenugreek diets, respectively compared with the control diet (0.0% Fenugreek). Comparisons between Fenugreek levels may suggest the use of 0.5% Fenugreek level.

Comparing the cost of feed /1000 fry regarding Garlic and Fenugreek it seems that Garlic was more acceptable as it reduce such cost by about 7.0%.

4.3. The effect of dietary Garlic supplementation on growth performance and feed utilization of Nile tilapia:

This Trial was conducted to complete the evaluation of Garlic as a feed additive in Nile tilapia diets. Where, the 1st Trial evaluated its effect 

Table (15). Growth performance and feed utilization efficiency of Nile tilapia broodstock as affected by dietary Fenugreek seeds level, Trial two.

	Item 
	Fenugreek levels, %
	SED

	
	0.0
	0.5
	1.0
	

	 Initial mean weight, g 
	239.50
	243
	239
	4.340

	 Final mean weight, g 
	285.00
	285
	282
	7.211

	 Total gain, g 
	45.50
	42.00
	43.00
	3.291

	 Daily gain, g 
	0.73
	0.68
	0.69
	0.055

	 SGR, % 
	0.28
	0.26
	0.27
	0.016

	 Total feed used, g/fish 
	81.30
	81.84
	80.76
	1.768

	Total feed used, kg/hapa
	16.26
	16.37
	16.15
	0.247

	 Feed required to produced 1000 fry, kg* 
	0.195a
	0.094b
	0.097b
	0.040

	 The cost of feed, LE/1000 fry** 
	0.242a
	0.118b
	0.122b
	0.049

	Relative % of feeding cost/1000 fry based on FCR of the control.
	100
	49
	50
	


Average in the same row having different superscripts (a, b) differ significantly (P(0.05).

*   1000 (Total feed used, kg/hapa/ Number of fry produced per hapa/total period).

** The price of 1 kg from D1, D2, and D3 was 1.24, 1.25 and 1.26 LE, respectively.

on the reproductive performance of their broodfish, this trial was conducted to evaluate its effect on growth performance of Nile tilapia fingerlings.

4.3.1. Water quality:
No, significant differences in water quality parameters were found among the three Garlic supplementation levels. Ranges and means of water temperature and other quality parameters recorded during the experimental period are given in Table (10). The water temperature and other quality parameters were within the suitable ranges for tilapia growth as indicated by Stickney (1979); Hassouna et al. (1998); Siddiqui et al. (1998) and Ali (2001).

4.3.2. Experimental diets:

Formulation and proximate composition of the tested diets which used in Trial three are shown in Table (11). As cleared all diets contained nearly similar levels of DM, CP, EE, CF, NFE, ash, GE and CP/GE ratio. The diets were supplemented with Garlic at a rate of 0.0 (D1), 0.5 (D2) and 1.0% (D3) to form three tested diets. The CP contents were around 31%. Such level was not much greater than that reported by NRC (1983) for Nile tilapia fish (28 % CP) and Wang et al. (1985 b) for 6-9 g Nile tilapia (29% CP). Meanwhile this level was within the range suggested by Jauncey and Ross (1982) for Sartherdon mossambicus weighed 6-30 g (30-35 % CP). Viola and Arieli (1983) indicated that the optimum protein level is mostly higher for tilapia fry or small fish than the large ones and with increasing fish age it decreased gradually. The CP/GE, mg/KJ ratio was around 16.72 such ratio was not much greater than that reported by Wang et al. (1985 a,b) for fish weighed 6-9 g  (15.4 mg/KJ) as an optimum protein/energy ratio. On the other hand, it is nearly equal to, 16.02 that used by Abd El-Maksoud et al. (1998ab) for Nile tilapia weighed 10 g. However, there is no information in the literature illustrate using of Garlic in fish diet as a feed additive, Ali (2001) evaluated Biogen (commercial product) as a growth promoter in Nile tilapia diets. And this product composed of Allicin (effective substances from Garlic), Germanum and high unit of hydrolytic enzyme. He tested this product at three levels; 0.0, 0.5 and 1.0 kg/ton feed.

4.3.3. Growth performance and survival rate: 

Results of growth performance parameters and survival rate of Nile tilapia as affected by dietary Garlic supplementation are presented in Table (16) and Fig. (4). Results revealed that the addition of Garlic in tilapia diets has significant effects on growth performance parameters in general. Where, the highest values were obtained with 1.0 dietary Garlic level, and the lowest values were obtained with 0.0 dietary Garlic level, while those of 0.5 level were in between. 

Regarding survival rate, the differences between treatments (Garlic levels) were insignificant. The survival rate with 1.0 % Garlic was higher than that of 0.5 and 0.0% Garlic levels, respectively. These results show that Garlic addition in Nile tilapia diets improved growth performance and survival rate. And the 1.0 % Garlic level was the best in improving these traits. These results lead us to believe that the 1.0 % Garlic level may provide the fish with the proper concentration of effective substances which improve digestibility, absorption, metabolism, growth, body vitality and body immunity as mentioned in Trial one.

4.3.4. Body chemical composition and energy content of Nile tilapia:

Body chemical composition and energy content of Nile tilapia at the beginning and the end of the experimental period are shown in Table (17) and Fig. (5). Insignificant differences were obtained in CP of body composition  at  the  end  of  the  trial.  But  the DM, EE, ash and energy 

Table (16). Effect of Garlic on growth performance and survival rate of Nile tilapia as affected by dietary Garlic level, Trial three.

	Items 
	Garlic %
	SED

	
	0.0
	0.05
	0.1
	

	Initial weight, g
	7.26
	7.14
	7.14
	0.066

	Final weight, g
	204.06b
	208.09ab
	223.08a
	6.442

	Total gain, g
	196.80b
	200.95ab
	215.94a
	6.376

	Daily gain, g
	1.68b
	1.72ab
	1.85a
	0.054

	SGR, %
	2.85b
	2.88b
	2.94a
	0.019

	Survival rate, %
	94.28
	95.75
	96.85
	1.400


Average in the same row having different superscripts (a and b) differ significantly P(0.05

Table (17). Effect of dietary Garlic level on body chemical composition and energy content (on DM basis) of Nile tilapia, Trial three

	Items 
	Start
	Garlic %
	SED

	
	
	0.0
	0.5
	1.0
	

	DM
	24.76
	29.65b
	29.96b
	32.19a
	0.716

	CP
	54.86
	57.56
	57.01
	56.55
	1.655

	EE
	25.32
	29.29b
	29.67ab
	31.43a
	0.654

	Ash
	19.82
	13.15a
	13.32a
	12.02b
	0.375

	GE, kcal/g
	5.423
	5.948b
	5.954b
	6.096a
	0.031


Average in the same row having different superscripts (a and b) differ significantly P(0.05

contents of the body contents showed significant (P<0.05) differences. Where, the energy content of fish fed on the diet contained 1.0 % Garlic was higher than those of fish fed diet contained 0.5% or 0.0% Garlic levels, respectively. These results may reflect the effect of Garlic constitutes on proteins, lipids, carbohydrates and minerals metabolism. The superiority of 1.0 % Garlic level may be due to its proper concentration of effective substances.

​4.3.5. Feed utilization of Nile tilapia:
The data of feed utilization Table (18) and Fig. (6) showed that 1.0% dietary Garlic level improved significantly (P<0.05) FCR, PER, PPV and EPV% compared with 0.5 % dietary Garlic levels which were similar. Although feed intake and EER showed insignificant differences, the 1.0% dietary Garlic level showed the best values followed by 0.5 and 0.0% dietary Garlic levels, respectively. These results may be due to the effect of Garlic on digestion, absorption and metabolism as indicated previously.

4.3.6. Production and economical efficiencies:

Data of production and economical efficiency Table (19) and Fig. (7) showed that 1.0 % dietary Garlic level increased fish production/Feddan and the production of the 1st grade fish significantly (P<0.05) compared with 0.5 or 0.0% dietary Garlic levels which were nearly similar. While the production of the 2nd and 3rd grades fish were increased with 0.0 and 0.5% dietary Garlic levels, respectively. Accordingly, the diet contained 1.0 % Garlic tended to be more economical compared with the other diets (0.5 or 0.0% Garlic level). The returns/Feddan, LE and net returns/total cost, LE were improved significantly (P<0.05) with 1% Garlic level compared with the 0.5 or 0.0 % Garlic level.

Table (18). Effect of dietary Garlic level on feed utilization of Nile tilapia, Trial three.

	Items 
	Garlic level, %
	SED

	
	0.0
	0.5
	1.0
	

	Feed intake g/fish
	380.92
	384.67
	388.06
	9.178

	 FCR 
	1.94a
	1.91a
	1.80b
	0.050

	Relative % of FCR
	100
	98
	93
	

	Protein utilization:
	
	
	
	

	PER
	1.65b
	1.66b
	1.77a
	0.026

	PPV, %
	28.33b
	28.62b
	32.48a
	1.062

	Energy utilization:
	
	
	
	

	EER
	0.115
	0.116
	0.124
	0.003

	EPV, %
	20.45b
	20.92b
	24.55a
	1.349


Average in the same row having different superscripts (a and b) differ significantly P(0.05
Table (19). Effect of dietary Garlic level on production efficiency and economical evaluation of the treatments, Trial three.

	Items 
	Garlic level, %
	SED

	
	0.0
	0.5
	1.0
	

	Feed cost/kg fish LE
	1.98
	2.01
	1.94
	0.052

	Feed used, kg/fed.
	3047.36
	3077.36
	3104.4
	73.425

	Feed cost /fed. LE.
	3047.36
	3200.45
	3352.8
	74.980

	Fish cost at the start/fed. LE
	1400
	1400
	1400
	0.000

	Other production costs/fed. LE1.
	1500
	1500
	1500
	0.000

	Total production costs/fed. LE.
	5947.36
	6100.45
	6252.8
	74.980

	Fish production/feddan., kg
	1539b
	1594b
	1728a
	33.670

	First grade2 %
	61.69b
	65.20b
	72.78a
	1.708

	Second grade3 %
	26.91a
	24.12b
	21.59c
	0.880

	Third grade4 %
	11.40a
	10.68a
	5.63b
	1.281

	Fish selling price/fed. LE5
	10225
	10664
	11723
	59.045

	Net returns/fed. LE.
	4277.64b
	4563.55b
	5470.2a
	130.587

	Relative % of net returns/feddan
	100
	107
	128
	

	Net returns/total costs, %.
	71.93b
	74.81b
	87.48a
	3.072

	Relative% of net returns/total cost
	100
	104
	122
	


Average in the same row having different superscripts a, b, and c differ significantly P(0.05
Price of  1 kg DM, L.E. of D1, D2 and D3 was 1.00, 1.04 and 1.08 respectively.

1, Include labor, irrigation water, opportunity land change and deprecation of pond and equipments.

2, The No of fish/kg = 4

3, The No of fish/kg = 7

4, The No of fish/kg = 10

5, The price of 1 kg fish was 7, 6 and 4 for first, second and third grade respectively.

From the previous results, 1.0 % dietary Garlic level could be recommended as a feed additive in diets of Nile tilapia fingerlings. And further studies are needed to evaluate another levels from Garlic to determine the most effective level.

