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SUMMARY 
 
 The present study was carried out during 2002 (at 17th July to 15th October) on 
Nile tilapia (Oreochromis niloticus) in Sherbeen Center of land cultured by rice 
yield, Dakahlia Governorate. The results obtained could be summarized in the 
following: Effects of protein diet % and protein intake had significantly (P0.01) 
improved tilapia body weight and body weight gain at different experimental 
intervals, and increased with increasing the previous factors studied. Also, treatment 
diets (2-6) improved (P0.01) body weight than control diet (T1). The 3rd tested diet 
(30% CP) and high level of protein intake recorded the best values of RGR% and K 
factor than those calculated for another diets (tested or control). Thus, using the 
highest dietary protein (30% CP) and level of protein intake (0.09 g/100 g fish body 
weight) improved significantly all the previously parameters measured than those 
lowers. This study indicate that the quantity of natural food was not enough to faster 
increasing Nile tilapia growth, therefore, artificial diets must be used in feeding fish, 
especially, the period of fish cultivation in water rice field is the shortest time (3 
months). 
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INTRODUCTION 
 

 Bardach et al. (1972), Sivalingam (1975), Eid (1993) and Abdelhamid (2000) 
they reported that Oreochromis niloticus is a plankton feeder, an omnivorus and can 
feed on higher plants to the extent that it may be used in weed control. They also, 
stated that tilapia species feed on algae, other plants, detritus and other materials 
found in the pond bottom. Feeding rates for tilapia are affected by fish species and 
size, energy level in the diet, water quality, feeding frequency and the availability of 
natural foods (Bolarin and Haller, 1982, and Eid, 1993). Tilapia, like many other 
cultured of fish species, benefit from multiple feeding. Small sizes of fish should be 
fed more often than larger fish and the feeding frequency is decreased as the fish 
increase in size (Abdelhamid et al., 1997). The fish preferred the artificial diet, 
followed by phytoplankton diet, this confirms the phytoplanktivorous habit of this 
fish species its diet, and is filtered, non-visual perdition (Loares et al., 2001). 
Artificial diets as the sources of protein in fish culture. Dietary protein is always 
considered to be of primary importance in fish feeds, as the protein requirements of 
fish are higher than those of terrestrial animals and protein sources account for more 



 Khalil and Seden 

  

450 

half of total feed cost (El-Ebiary, 1994). On the other hand, increasing dietary protein 
level than 26% in Nile tilapia fingerlings did not improve body weight gain or feed 
conversion ratio that makes the rice of dietary crude protein not economic (El-
Dahhar, 1994). In the present study used primary productivity and artificial food for 
fish growth rearing in rice field water, because the quantity of natural food did not 
enough to faster fish growth, especially, the period of cultivation rice production 
under Egyptian condition is the shortest time (3 months). Therefore, the present study 
research aimed to study the effect of different protein diets % or protein intake fed 
per fish rearing in rice field water on growth performance. 
 
MATERIALS AND METHODS 
 
 The present studies were carried out in Sherbeen Center of Land cultured by rice 
yield, which it is far approximately 22 km from East Al-Mansoura City, Dakahlia 
Governorate. This study is design to investigate some factors affecting on natural 
food in water rice (water quality) field with or without using artificial feeds. Addition 
to its effects on growth performance of Nile tilapia (Oreochromis niloticus) 
fingerlings under Egyptian condition. The experimental design of these studies are 
presented in the following table using fourteen rectangle earthen ponds.  

 
Table 1. The experimental design  

Type of feed 
Artificial 

Treatment 
No. 

Pond 
No. 

Natural 
(Phyto & 

zooplankton) 

Crude 
protein 

diet 
% 

Feeding 
rate 
% 

Protein* intake 
levels (PI) 
g/100g fish 

body weight 
T1 Control 1&2 + - - - 
T2 3&4 + 20 3.0 0.6 
T3 5&6 + 20 4.5 0.9 
T4 7&8 + 25 2.4 0.6 
T5 9&10 + 25 3.6 0.9 
T6 11&1

2 
+ 30 2.0 0.6 

T7 13&1
4 

+ 30 3.0 0.9 

Where: + = fish feeding of natural food (T1 as control fish). 
*Protein diet intake = protein diet % feed intake /100 
 
 The experimental fishes were Nile tilapia (Oreochromis niloticus) fingerlings, 
because, it were considered as an efficient converter for both plankton (phyto & 
zooplankton) and artificial diets to body growth or its wide variety of food 
consumption. There are three commercial diets used in the experimental study for 
feeding Nile tilapia fingerlings. These diets contained 20, 25 and 30% crude protein 
(CP) and consisted of fish meal, soybean meal, rice bran, yellow corn, corn oil, 
molasses, vitamins and minerals mixtures with different ratio. Yet, chemical analyses 
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of experimental diets (on dry matter basis) are shown in Table 2. Each group 
represented a dietary treatment in two replicates (ponds), except T1 (control) was fed 
only natural food. Each replicate consisted of 20 fingerlings stocked in a earthen 
pond sized 2m3 (length =2m, depth = 1m). The initial body weight of fingerlings was 
47.36 g. Each treatment was offered one of the tested diets at a rate of the biomass 
(Table 1). The diets were pelleted (2 mm diameter) form and fed for 7 days/week. 
The daily appointed-feed quantities were offered on three meals. The feeding 
experiment lasted approximately three months (started at 17th July and finished at 15th 
October) in year 2002. 
 
Table 2. Chemical analysis of the experimental diets (on dry matter basis) 

Experimental diets 
Items % 

20% protein 25% protein 30% protein 
Dry matter 91.00 91.00 91.00 
Crude protein 19.99 24.98 29.97 
Ether extract 9.29 10.38 10.90 
Carbohydrates 64.75 58.42 52.61 
Ash 5.97 6.22 6.52 
 
 The following equations were used in calculating averages of weight gain (WG), 
relative growth rate (RGR), and condition factor (K). 
 WG= W2-W1 [Where: W2= average final body weight (g); W1= Average initial 
body weight (g)]. 
RGR% = [(FW – IW)/IW] × 100 
Where: FW = final body weight (g); IW = initial body weight (g) 
K = (W/L)  100 [Where: W= Body weight (g); L= (Body length cm)3]. 
 All numeral data obtained in the present study were statistically analyzed using 
statistical software (Statgraphics, Version 5.0, STSC, Rockville, 1991). The 
differences between treatments or within treatments were significant, F-test was 
calculated according to Duncan (1955) to comparison between effects of factors 
under studied. 
 
RESULTS AND DISCUSSION 
 
 As shown from Table 3, grand means of body weights (regardless T1 control diet 
and feeding rate %) were affected by different treatments (dietary protein %, protein 
intake and their interactions) during the experimental periods (30 days each). Tilapia 
body weights were significantly (P<0.01) improved at the different intervals except at 
initial weight (P0.05) of the experiment. Also, comparison between the effect of 
natural food (T1) and artificial feed supplemented (T2 to T7) on grand means of live 
body weight during the experimental intervals are presented in Table 3. 
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Table 3. Effect of different treatments on means of live body weights during the 
experimental periods of Nile tilapia (Oreochromis niloticus) 

Treatments 
W0 

(initial 
weight) 

W1 
(at 30 days) 

W2 
(at 60 days) 

W3 
(at 90 days) 

Protein diet % 
Control  
(0%protein) 

47.961.4 58.911.2C 73.031.26D 85.391.74D 

20% protein 47.200.94 69.511.02B 89.231.06C 128.031.52C 

25% protein 47.111.03 74.210.86A 94.920.96B 146.352.21B 

30% protein 47.091.01 73.650.73A 104.501.09A 169.321.38A 

Protein intake level* 
20%(P.D)           
0.6 

47.211.38 67.241.45A 87.361.35 124.812.14A 

       0.9 47.201.29 71.791.35B 91.111.59 131.242.05B 

25%(P.D)           
0.6 

47.341.67 72.861.29 92.761.39A 134.23.11A 

0.9 46.881.57 75.561.12 97.091.26B 158.511.59B 

30%(P.D)           
0.6 

47.151.38 71.970.98A 102.231.41A 164.361.54A 

0.9 47.031.49 75.331.03B 106.771.61B 174.272.03B 

* Protein intake = protein diet %  feed intake /100.  
Means not followed by the same superscript letters in the row within the same period 
differ significantly at (P0.05 and 0.01). 

 
  The means of life body weight groups fed artificial feed (20, 25 and 30% CP) 
improved (P0.01) at 30 (W1), 60 (W2) and 90 (W3) days of the feeding experiment 
comparing with the control (Table 3). Meanwhile, comparison between the effect of 
protein intake on means of live body weights are presented in Table (3). Significant 
(P0.01) increases were found at the end of the following intervals (W1, W2 and 
W3) in all treatments (T2 to T7). Also, within protein intake (0.6) reflected lower 
(P0.01) body weight gain than (0.9) at all the experiment intervals. The highest fish 
body weight was recorded by fish groups fed the high dietary protein level. The 
grand means were 128.03, 146.35 and 169 g fish for 20, 25 and 30% CP, 
respectively, whereas protein intake were 141.12 and 154.67 g fish for 0.6 and 0.9 
g/100 g fish body weight, respectively. 
 Weight gains at 30, 60 and 90 days and total gain (0-90 days) were highly 
significantly (P0.01) affected by dietary protein levels (Table 4); yet the tested diet 
contained 30% protein at the whole period (0-90 day) recorded higher total weight 
gain (121.79 g) than other three periods. Feeding levels (protein intake) affected 
positively (P0.01) weight gains at different experimental period except at the 2nd 
period (60 days) and the whole period (90 days). The means of weight gain at high 
protein level were higher than the low level at all the experimental periods. 
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Table 4. Effect of different treatments on grand means of body weight gains (G) 
during the experimental periods of Nile tilapia (Oreochromis niloticus) 
Treatments G 1 G 2 G 3 T.G. 

Protein diet % 
Control (0%P.D) 10.960.58D 14.120.39D 12.360.76D 37.430.87D 

20% protein diet 22.310.51C 19.720.4C 38.790.75C 80.820.78C 

25% protein diet 27.100.51A 20.720.32B 51.430.43B 98.930.60B 

30% protein diet 26.550.51B 30.850.44A 64.820.59A 121.790.74A 

Protein intake levels* 
20%(P.D)  0.6 20.030.75B 20.120.6 37.451.1 77.61.0B 

                  0.9 24.590.48A 19.320.53 40.140.98 84.050.98A 

25%(P.D)  0.6 25.520.64B 19.910.34B 41.442.06B 86.862.01B 

                  0.9 28.680.72A 21.530.52A 61.420.61A 111.630.62A 

30%(P.D)  0.6 24.820.62B 30.260.53 62.130.55B 117.210.44B 
                  0.9 28.290.72A 31.440.69 67.510.85A 127.240.88A 

*- Protein in take = protein diet %  feed intake /100. 
Means not followed by the seam letter in the row (within the same period) differ 
significantly at (P0.05 and 0.01,respectively). 
 
 From the results presented in Table 4, there were significant (P0.01) differences 
among control diet and tested diets during the all experiment periods and from zero 
to the end of the experiment concerning body weight gains. Body weight gains, 
which were calculated at periods of the experiment, reflected significantly (P0.01) 
higher values for tested diets than control diet. Table 4 showed weight gains were 
increased with increasing protein diets % or levels of protein intake. The third tested 
diet containing 30% crude protein had the best significant (P<0.01) values of body 
weight gains (means or totally) compared with the other diets during the 
experimental periods of Nile tilapia. 
 Grand means of both relative growth rates (RGR%) were positively and 
significantly (P0.01) affected by dietary protein diets at the levels (20, 25 and 30% 
CP) during the periods of 0-30, 30-60, 60-90 and 0-90 days of the feeding 
experiment. It were not gradually increased for RGR% as presented in Table5. The 
effects of protein diet % and protein intake levels increased (P0.05) at 30-60 days 
and (P0.01) only at 60-90 days in relative growth rates.  
 Moreover, RGR% reflected significantly (P0.01) for the all periods estimated, 
higher values for tilapia fishes in treatments (dietary protein supplemented with 
natural food) than the control diet and the 3rd tested diet (30% CP) compared with the 
1st and 2nd tested diets during the whole experimental period (0-90 days). The 3rd 
tested diet had the best values of RGR% (268.92) compared with the other diets 
which showed different values ranged from 78.91 & 0.279 (control diet) to 220.73 & 
0.552 (25% CP) during the whole period (0-90 days), Table 5. showed the effects of 
protein diet % were significantly (P0.01) for RGR% means at different 
experimental period. Meanwhile, the level of 0.9 protein intake showed better RGR% 
than by 0.6 protein intake during the experimental periods, Table 5. 
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Table 5. Effect of different treatments on grand means of relative growth rate 
(R.G.R.%) during the experimental periods of Nile tilapia (Oreochromis 
niloticus) 
Treatments R.G.R1 R.G.R2 R.G.R3 T.R.G.R 

Protein diet % 
Control (0%P.D) 24.242.55C 23.491.14C 16.891.44D 78.913.59D 

20%P.D 49.121.68B 29.010.83B 43.710.88C 175.893.45C 

25%P.D 62.272.68A 28.190.55B 53.911.5B 220.736.8B 

30%P.D 59.962.26A 41.880.42A 62.950.74A 268.925.81A 

Protein intake levels* 
20%P.D   0.6 44.462.57B 30.831.38A 42.931.14 169.244.78 
                 0.9 53.781.91A 27.20.85B 44.51.34 182.544.81 
25%P.D   0.6 58.583.63 27.640.66 44.231.86B 190.956.57B 

                 0.9 65.963.89 28.740.87 63.60.90A 250.529.92A 

30%P.D   0.6 55.993.13 42.080.52 61.220.99 257.858.31 
                 0.9 63.923.17 41.680.66 63.671.08 280.07.83 
*Protein intake = protein diet %  feed intake /100. 
Means not followed by the same letters in the same row (within the same period) are 
significantly differ at P0.05 and 0.01, respectively. 
R.G.R. 1 = Relative growth rate from 0-30 days. 
R.G.R. 2 = Relative growth rate from 30-60 days.  
R.G.R. 3 = Relative growth rate from 60-90 days. 
T.R.G.R. = Total relative growth rate during the whole experimental period (0-90 days). 
 
 The highest means and overall means (P0.01) of condition factor (KF) was 
found in the third treatment (diet contained on 30% CP) at the end of the last 3rd 

interval (60-90 days) and 4th interval (0-90 days), respectively, when it were 
compared with those recorded herein of the other treatment and intervals. The general 
trend of KF values were the increase from the 1st to 3rd intervals (periods) for 
artificial diets contained on 20 or 30% CP. Yet, it were increase at the end of the 1st , 
2nd periods and trended to decrease at the end of the 3rd period using diet 25% CP. 
Moreover, the effects of the two protein intake levels were significant (P0.05) or 
highly significant (P0.01) for KF at the 3rd and 4th periods, respectively (Table 6). 
The comparison between influenced control and tested diets in KF at different 
periods are found in Table 6. Similar effects has been shown by all experimental diets 
in increased KF and highly significant at (P0.01) for all the end of periods studied. 
Yet, it improved values at the 4th period, which were equals 1.98, 1.90, 2.19 and 2.69 
when used diets contained 0.0, 20, 25 and 30% CP.  
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Table 6: Effect of different treatments on means of the condition factor (K.F) 
during the experimental periods of Nile tilapia (Oreochromis niloticus) 
Treatments K. F0 K. F1 K. F2 K. F3 

Control 
(0% Protein) 

1.67450.0042B 1.85480.0073B 1.94310.0082B 1.98490.0076C 

20% protein  1.52190.0028C 1.59410.0027D 1.66910.0028C 1.90200.0028D 

25% protein  1.74450.0038A 1.70740.0029C 1.58880.0012D 2.19150.0024B 

30% protein  1.67590.0037B 2.17050.0069A 2.22120.0071A 2.69830.0044A 

Protein intake level * 

20% protein  0.6 1.50860.0034 1.68950.0047A 1.82090.0039A 1.95110.0031A 

                     0.9 1.53430.0044 1.49870.0015B 1.51720.0018B 1.85290.0011B 

25%protein   0.6 1.82200.0053A 1.79420.0054A 1.60140.0023 2.05030.0032B 

                      0.9 1.66700.0051B 1.62050.0016B 1.57630.0007 2.33070.0018A 

30%proein    0.6 1.66460.0068 2.11400.0117 2.24270.0119 2.64250.0064 
                      0.9 1.68870.0032 2.22700.0076 2.19970.0079 2.75410.0059 

*: Protein intake = Protein diet %  feed intake /100. 
The means not followed by the same letters in the row differ significantly at (P0.05 and 0.01, 
respectively). 
K. F.0 =The condition factor at initial of the experiment. 
K. F.1 = The condition factor at 30 days. 
K. F.2 = The condition factor at 60 days. 
K. F.3 = The condition factor at 90 days. 
 
 Means of KF values and analysis of variance affected by different protein intake 
of Nile Tilapia at different periods are presented in Table 6. The highest level of 
dietary protein intake improved (P0.01) KF values of Tilapia at the most studied 
periods, particularly at the hole period (0-90 days) except, the effect of the diet (30% 
CP), which was not significant. Results obtained from these traits are recorded in 
Table 6 showed the effects of both dietary protein percentages and protein intake and 
their interactions, on the values of body measurements [(weight and length), body 
weight gains], growth rates (RGR%) and condition factor (KF) depended on natural 
and artificial foods for Nile tilapia (Oreochromis niloticus) fingerling reared in water 
rice field at different experimental periods. These values such as, grand means (as 
main factors) as well as, means [as treatment effects (T2-T7) or interactions between 
main factors] of these traits previously mentioned were positively affected by 
increasing both of dietary protein % or protein intake at it were together effects on 
most criteria estimated in the present study. Therefore, the highest values of the 
previous traits were estimated in treatment 7 (30% CP with high level of protein 
intake) as compared with the other diets [tested diets (2-6) and natural feed (T1 or 0% 
protein)] for all experimental periods. 
 Results obtained herein, agreement with those reported by El-Shebly (2000) and 
Khalil, et al. (2001). They reported that protein is the basic building nutrients of any 
growing animals and muscle constitutes, anatomically, the major component of fish 
body, protein usually account for 68-85% of the dry matter of fish carcasses. Also, 
dietary protein is always considered to be of primary importance in fish feed, as the 
protein requirements of fish are higher than those of terrestrial animals and protein 
sources account for more half of total feed cost (El-Ebiary, 1994).  
 The superiority of treatment no 7. in fish growth performance may be due to the 
feeding regime used, since aquaculture practices need to be intensified to varying 
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degrees, mostly through increasing levels of supplemental feeding (DeSilva and 
Davy, 1992). However, the nutrients are required for building the muscles in rapidly 
growing fish, since the faster the growth the greater the amount of feed is converted 
to fish (Asgard and Hillestad, 1998). Therefore, Middendorp and Huisman (1995) 
reported significantly better growth rates on progressive feeding strategy. 
 In the case of fry and fingerlings reared indoor aquaria (Omar, 1994). Similar 
results were obtained by Omar, et al., (1997) who showed that 30% CP diet produced 
the best growth performance of O. niloticus fingerlings. Meanwhile, Magouz (1990) 
found that the dietary protein level of O. niloticus could be reduced from 40% to 33% 
without any significant effect on growth of fish. The dietary crude protein levels 
effect was more pronounced in the smaller fish referring to the higher protein 
requirements of the smaller fish than the older ones (Abdelhamid, et al., 1998). 
Moreover, increasing dietary crude protein from 25 to 30% led to increasing body 
weight of Nile tilapia fishes, as with as, body gains (as length and weight), RGR, 
SGR%, (Abdelhamid, et al., 1997).  
 On the other hand, increasing dietary protein level than 25% in Nile tilapia 
fingerlings did not improved body weight gains or feed conversion ratio, that makes 
the rise of dietary crude protein is not economic (El-Dahhar, 1994). Whereas, it was 
significant on feed intake and daily gain (Khalil, et al., 2001 and Mostafa, 2001). 
Thus, Dureza and Belmonte (1995) found that feeding rate (4-10%) did not 
significantly influence the mean body weight per fish.  
 Tilapia production under any culture system are affected by many factors mainly 
feeding habits, natural or artificial feeds, dietary protein levels, feeding level which 
are effected directly by protein intake per fish, feeding frequency, etc. Tilapia 
required the same nutrients (protein, lipids, carbohydrates, vitamins and minerals) for 
maintenance and production. Generally, tilapia obtains their nutrients from natural 
food and/or from artificial feed. 
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تأثیر إضافة العلائق الصناعیة علي أداء -١ستزراع البلطي النیلي في میاه حقول الأرزإ

  النمو

  

  ٢ مدحت السعید عبد الفتاح سیدین و١فتحي فتوح محمد خلیل

  

  أبو ، العباسة،المعمل المركزي للبحوث الزراعیة-٢،  جامعة المنصورة،اعة كلیة الزر،قسم إنتاج الحیوان -١

   شرقیة،مادح

  

علي أسماك البلطي النیلي )  أكتوبر١٥ یولیو حتى ١٧في الفترة ما بین (م ٢٠٠٢أجریت هذه الدراسة عام   

  -:علیها ما یليوالنتائج المتحصل . باستزراعها في حقول الأرز بمركز شربین التابع لمحافظة الدقهلیة

الزیادة في علي ) ٠.٠١مستوى (ً معنویا ً تأثیراكان لتأثیر النسبة المئویة لبروتین العلیقة والبروتین المأكول -

  .وزن الجسم خلال الفترات التجریبیة المختلفة

ل والمستوى العالي من البروتین المأكول سجلا أفضل قیم لمعد) بروتین خام% ٣٠( المختبرة ٣العلیقة رقم  -

  ).مختبرة أو كنترول(النمو النسبي ومعامل الحالة مقارنة بالعلائق الأخرى 

 ٠.٩(والبروتین المأكول ) وتین خامبر% ٣٠(استخدام العلیقة ذات المحتوى العالي من البروتین  -

ًكان لهما تأثیرا معنویا بالزیادة علي كل المقاییس السابقة مقارنة ) جرام من وزن الجسم للأسماك١٠٠/مجرا ً

  .بالمستویات المنخفضة لهما

وهذه الدراسة تشیر إلي أن كمیة الغذاء الطبیعي غیر كافیة لإسراع النمو في أسماك البلطي النیلي، لذا   

ًالأسماك، وخصوصا أن فترة استزراع الأسماك في میاه حقول الأرز یجب استخدام الغذاء الصناعي في تغذیة 

  ).  شهور٣(ًقصیرة جدا 

 


