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ABSTRACT 

Fingerlings Nile tilapia, Oreochromis niloticus (average weight of21.8 
gmlfish) were raised in glass aquaria for 80 days under controlled 
laboratory conditions. GH and growth rate of Oreochromis niloticus fed 
on 2 diets of different protein levels (15 % and 25 %) were studied in 
comparison with the control (without feeding). The results showed an 
increase in growth rate and GH in Oreochromis niloticus with increasing 
protein levels and a decrease in un-ftd one. Amounts ofprotein andfat in 
Oreochromis niloticus muscles were studied. It was found that the amounts 
of protein and lipid in muscles varied directly with the percentage of 
protein in food. The highest growth hormone levels were obtained with 25 
% protein diet and the lowest were recorded in the control one (without 
feeding). 

INTRODUCTION 

Tilapias are considered as the best species for culture because of their high tolerance 
to adverse environmental conditions: their relatively fast gro'wth and they could be 
easily breed. (EI-Sayed, 1999). Supplementary food is one of the most important items 
to increase production in fish farms. Protein is the main constituent of the fish body. 
Thus sufficient dietary supply is needed for optimum growth. (Jauncey, 1982 and 
Lovell, 1989). 

Several supplementary food materials for fish have been used in different regions of 
the world (Schaperclaus, 1933~ Hickling, 1962~ Chervinski et aI., 1986 and Gmar and 
Gunther, 1987). Dietary proteins play important roles in providing energy for O. 
niloticus. Many authors reported on the effects of dietary protein levels on growth and 
reproduction of Nile tilapia O. niloticus. (Jauncey, 1982; Desilva and Perera, 1985; 
Wang et aI. 1985; Wee and Tuan, 1988; Wany, et al. 1995~ Al-Hafeth, 1999; Abdel
Ghany, 2000; Khattab et aI. 2000 and Mohamed et aI. 2001). The present study reports 
the effect of dietary protein level on growth rate and growth hormone of O. niloticus 
fingerlings raised in glass aquaria under controlled laboratory conditions. The prime 
purpose of this study was to evaluate the dietary protein effects on growth of O. 
nilotic...'Us. 
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MATERIALS AND METHODS 

A total number of 30 fingerlings O. niloticus with an average initial body weight of 
21.8 gm/fish were randomly divided into three 100 L glass aquari?- (10 fish/aquarium), 
representing three dietary protein levels namely 0, 15 and 25 01<>. All aquaria were 
provided with continuous aeration and cleaned daily by siphoning off accumulating 
waste materials and an equal volume of water replaced it. The aquarium NO.1 remained 
without feeding as control. The aquaria No.2 and 3 were fed with 15 and 25 01<> protein 
diets respectively. 

Fish were fed for 6 days a week with a rate of 5 % of the total biomass for 80 days. 
Individual measurements for weight and length of raised fish were carried biweekly for 
all stocked fish. The survival rate of stocked fish was 100 0/0. Water quality parameters 
(Temp., pH, DO and alkalinity) were within the suitable ranges (average, 25 t, 7.8, 8 
mg/l and 140 mgll respectively) for tilapia growth (Stickney, 1979). 

Biochemical estimation for muscle protein and fat were carried out. Fat contents was 
estimated by Soxhelt method as adapted by Wimpenny, (1938). Protein content was 
determined by Kjeldahl method suggested by Mchenzie and Wallace, (1954). For GH 
estimation, blood was collected directly from the caudal artery of fish in glass tubes, 
centrifuged and serum is collected in Eppendorf tubes for estimation which was carried 
in a special medical analysis laboratory. 

RESULTS 

The results of the present study are summarized in Tables from 1 to 5. The average 
initial and final weight, length, increment in weight, daily gain in weight, % increment 
in weight and condition factor are summarized in Tables 1,2 and 3. 

The results showed that the average final weight of fasting fish (control) decreased 
from 21.8 gm/fish to 18.2 gm/fish with daily decrease of-0.05 gm/fish. (Table 1). 
While the average final weight showed positive increase with feeding 15 % and 25 % 
protein diets. (Tables 2 and 3). 

The highest growth rate is recorded in aquarium fed with 25 % protein. (Table 3). 
The condition factors (K) increased with increasing protein levels. The dry weight 
,\muscle fat content of o. niloticus was minimum in control (2.05 0/0) and maximum (8.2 
%) in aquarium fed with 25 % protein. (Table 4). The muscle protein content of 0. 
Iniloncus was minimum (17 % dry weight) in control (without feeding) and maximum 
1(53 % dry weight) in aquarium fed with 25 % protein. (Table 4). The serum GH 
,increased with increasing protein content in food where maximum « 0.8 ng/ml) GH 
Ilevel (Table 5 and Fig. 1) was recorded in 25 % protein fed fish and the minimum « 
0.2 ng/ml) level was recorded in the control one. 
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Table 1: Growth in weight and length of O. niloticus cultured in glass 
aquarium \\iithout feeding (control) 

Items Rate 

Average initial weight (gm/fish) 

Average final weight (gm/fish) 

Average initial length (em/fish) 

Average final length (em/fish) 

Increment in weight (gm/fish) 

Rearing period Iday 

Daily gain in weight (gm/fish) 

0/0 increment in weight lfish 

condition factor (k) 

21.8 

18.2 

10.34 

10.7 

-3.6 

80 

-0.05 

-16.5 

1.5 

Table 2: Growth in weight and length of 0. niloticus fed with 15 % protein 

Items Rate 

Average initial weight (gm/fish) 

Average final weight (gm/fish) 

Average initial length (em/fish) 

Average tinallength (em/fish) 

Increment in weight (gm/fish) 

Rearing period Iday 

Daily gain in weight (gm/fish) 

% increment in weight lfish 

condition factor (k) 

21.8 

57 

10.34 

14.6 

35.2 

80 

0.44 

161.47 

1.83 
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Table 3: Growth in weight and length of 0. nito.ficus fed with 25 % protein 

Items Rate 

Average initial weight (gm/fish) 

Average final weight (gm/fish) 

Average initial length (em/fish) 

Avera&.e final length (em/fish) 

Increment in weight (gm/fish) 

Rearing period /day 

Daily gain in weight (gm/fish) 

0/0 increment in weight /fish 

condition factor (k) 

21.8 

79 

10.34 

16 

57.2 

80 

0.72 

262.39 

1.93 

Table 4: Changes in some biochemical constituents of O. niloticus tissue fed 
on different dietary protein levels (dry weight) 

Aqua. No Protein level in diet Fat, °/0 Protein, °/0 

1 Without feeding (control) 2.05 17 

2 15.% protein 6.75 41 
~ 

:> 25 % protein 8.2 53 

Table 5: Changes in serum concentrations of growth hormone (GH) in 0. 
niloficus fed with different dietary protein levels 

Aqua. No Protein level in diet GH ng/ml I 

I 

1 

2 

. 3 

Without feeding (control) 

15 % protein 

25 % protein 

< 0.2 

< 0.5 

< 0.8 
I 
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Fig. 1: Effect of dietary protein levels on grm;vth hormone (GH) 

DISCUSSION 

Dietary proteins play important roles in providing energy for fish, thus sufficient 
supply of dietary protein is needed for rapid growth (Lovell. 1989). In the present work, 
the effect of dietary protein levels on growth hormone (GH) and accordingly on growth 
rate and nutritive values in 0. niloticus were reported. The biochemical analysis were 
carried out on the muscle where muscles represent the edible part of the fish. Growth 
was better in aquaria receiving high protein food where the increment in weight, daily 
gain in weight and percentage gain in weight were higher with the 25 % protein diet 
followed by those fed 15 % and the poorest growth of fish was obtained with no fed 
fish (control). Many authors studied the effect of dietary protein level on the growth of 
Nile tilapia in different location all over the world. The dietary protein requirements of 
several species of tilapia have been estimated to range between 20 % and 50 % (EI
Sayed and Teshima, 1991). Wang et al. (1985), De Silva and Perera (1985); Siddiqui et 
al. (1988) and Abdel-Ghany (2000) reported that the optimum dietary protein level for 
growth of Nile tilapia was 30 % crude protein. Hanna and Kenawy (1997) found that, 
the diet of 40 % protein proved to be more potent than other levels for Nile tilapia 
growth. Al-Hafedh (1999) and Al-Hafedh et al. (1999) found that the better growth of 
Nile tilapia was obtained at high dietary protein levels. The present study has led to a 
better understanding of the importance of supplementary feeding on 0. niloticus. The 
present results agree with the observations of the previous authors. The results obtained. 
with 15 % and 25 % dietary protein feed agree with the result obtained by Stansby 
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(1962), Brogestrom (1962) and Jimbin et al. (1980) wliere they recorded the same value 
of protein and fats in fish flesh. Nabil and Gamal (2001) studied the effect of dietary 
protein levels on growth of Clarias gariepinus and they recorded a decreased body 
weight with the decrease in the protein level feed which agree with the present results. 

Blood GH were measured in an attempt to identify the effect of dietary protein 
feeding on growth. A positive correlation was found between the amount of dietary 
protein food given and the GH level in 0. niloticus where the lowest levels of GH « 
0.2 ng/m) was recorded in the fasting fish. The GH levels increased directly with 
increasing protein in food reaching its maximum in aquarium 3 (table 5 and figure 1). 

REFERENCES 

Abdel-Ghany, A. E. (2000): Optimum dietary protein requirements for 0. niloticus L. 
fry using formulated semi-purified diets. In: tilapia Aquaculture in the 21 st 

5thcentury. Proceedings from the international Symposium on tilapia 
Aquaculture, K. Fitzsimmons and 1. C. Filho (eds.). vol, PP 101-108 Rio de 
Janeiro, Brazil. 

AL- Hafec1h, Y. S. (1999). Effects of dietary protein on growth and body composition 
of Nile tilapia, 0. niloticus L., Aquauilt. Res., 30(5): 385- 393. 

AI-Hafedh, Y. S.; Siddiqui, A. Q. and AI-Saiady, Y. (1999): Effects of dietary protei.n 
levels on gonad maturation, size and age at first maturity, fecundity and growth 
ofNile tilapia. Aquaculture international, 7 (5): 319-332. 

Brogestrom, G. (1962): Fish as food nutrition, sanitation and utilization. 1st edition. 
Academic Press, London, N. Y., pp. 125,292 and 304. 

Chervinski, J.; B. Hepherand Tagari, H. (1968): Studies on carp nutrition. II: Effect of 
protein rich diet on fish yield in farm ponds. Barnidgeh, 20 (1): 6-15. 

De Silua, S. S. and Perera, M. K. (1985): Effect of dietany protein levels on growth, 
food conversion and protein use in young tilapia nilotica at for salinities. Trans. 
Amer. Fish. Soc., 114: 584-589. 

EL- Sayed, A. F. M. (1999). Alternative dietary Protein sources for famed
 
tilapia, Oreochroriris~spp. Aquacult, 179: 149-168.
 

,i'I' , 

286 

------- ~--- ~----



EFFECT OF DIETARY PROTEIN LEVELS ON GROWTH HORMONE (GIl) 

EI- Sayed, A. F. M. and Teshima, S. (1991): Tilapia nutrition in aquacuttuer. Reviews 
in Aq. Sci., : 247-265. 

Hamza, A. K. and Kenway, S. M. (1997): Food potency and gro\vth rate of fresh water 
toleost,o. niloticus. Bull. Gacult. Sci., Zagazig Univ., 19 (1): 258-266. 

Hickling, C, F. (1962): Fish culture. Faber and Faber, London, 295 pp. 

Jauncey, A. (1982): The effect of varying dietary protein level on the growth, food 
conversion, protein utilization and body composition of juvenile Tilapias 
(sarotherdon mossambicus). Aquacult., 27, 43-54. 

Jimbin, M. M.; K. S. Jayarama; Tze-Ming, K. and E. K. John (1980): Protein and amino 
acid composition of selected fresh water fish. J. Agric. Food Chern., 28: 884
885. 

Khattab, Y. A. E., Ahmad, M.H., Shalaby, A, M. E. and Abdel - Tawwab, M. (2000): 
Responae of Nile tilapia (0. nilotici L.) from different locations to different 
dietary protein levels. Egypt. J. Aquat. BioI. and Fish., 4 (4):295-311. 

Lovell,	 T (1989). Nutrition and feeding of fish. An Aui Book, Published by van 
Nos~rand, Reinhold, New york, P 260. 

Mchenzie, H. A. and H. S. Wallace (1954): The Kjeldahl determination of nitrogen. A 
critical study of digestion condition. Aut. 1. Chem.,7: 55 pp. 

Mohamed, H. A., Mohsed, A. T. and yasser, A. E (2001). Effect offish .size and dietary 
protein levels on grO\vth performance and protein utilization in Nile tilapia (0. 
niloticus L.). 1. Egypt. Acad. Soc. Environ. Develop., (B-Aquaculture) 1,(1): 
63-81. 

Nabil, F.A. H. and Gamal, A- N. (2001): The effect of different dietary protein levels 
on the reproductive performance of Clarias gariepinus Broodstock. J. Egypt. 
Acad. Soc. Environ. Develop., 1(1): 19-28. 

Omar, E. A. and Gunther, K. D. (1987): Studies on feeding of mirror carp (Cyprinus 
carpio L.) in intensive culture. 1- Effect of type of feed and level of feeding. J. 
Anim. Phys. And Anim .. Nutri. Band 57, Heft 2, S. 67-74 

Schaperclaus, W, (1933): Textbook of pond culture. U. S. Fish., and Wild Serv., Fish 
leaflet, 3 ll-360. 

287 



ABDALLA, A El-SHEBLY 

Siddiqui, A. Q.; Holder, M. S. and Adam, A. A. (1988): Effects of dietary protein levels 
on growth, food conversion and protein utilization in fry and young Nile ti1apia 
(0. niloticus). Aquacult., 70: 63-73 

Stansby, M. E. (1962): Proximate composition of fish. in "Heen and Kreuzen:' Fish in 
nutrition pp. 55-60. 

Wang, K. W., Takeuchi, T. and Wata nabet ; (1985). Effect of dietany protein levels on 
growth of Tilapia niloica. Bull. Jpn, Soc. Sci. Fish.,5!: 15: 133-140. 

Wee, K. L. and !u~, N: A.. (1~88): Effects of. dietany protein l~vel on gro~h and 
reproductIon In NIle tiiapia (O.niloticus) 1ll the 2" InternatIOnol SympolUm on 
tilapia in Aquaculture, R. S. V. pullin, T Bhkasawan, K. Tonguthol and 1. L. 
Maelean (eds.) PP 401-4101 CLARM, Manilla, Philippines. Stiekney, R.R. 
(1979). Priociples of warm water aquaculture. John wiley T Sons., New york, 
USA. 

Wimpenny, R. S. (1938): A routine method for estimation of fat in plankton and its 
application to herring tissues. J. Ou Cons., XIII, 3 Copenhagen. 

288
 




