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ABSTRACT 
This study was performed to investigate the effect of dietary supplementation with [Moringa 

oleifara ] leaves  on growth performance, feed utilization and body composition of Nile-tilapia 
[Oreochromis niloticus] leaves fingerlings with an average weight 20 ± 0.21g. A 56 days feeding 

trial was conducted in 16 aquariums [50 – 50 – 80cm in aquaria], with four replicates per 

treatment. Four experimental diets were formulated to containing 0% [control], 5, 10 and 15g 

[Moringa oleifara] leaves / 1 kg diet. All experimental feeds contained iso nitrogenous [25% 

crude protein] and isocaloric [466 Kcal gross energy/100g]. The obtained results revealed that 

Moringaoleifara leaves supplementation significantly enhanced the fish growth over the control 
group. Concerning survival rate there was no significantly increased with increasing Moringa 

oleifara leaves percentage in the diets. While, feed conversion ratio gradually was improved with 

increasing g [Moringa oleifara] percentage in the diets 1..5% inclusion level after that, without 
significantly increased. Body protein content was significantly increased with increasing 

[Moringa oleifara] in the diets, while moisture and fat content were significantly decreased with 

increasing  M. olifeara leaves percentage in the diets. 
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INTRODUCTION 

 

 Aquaculture plays a major role in Agriculture in Egypt. Aquaculture is considered as the only possible 

solution to increase fish production in Egypt (1). Also is the largest scale production of aquatic organisms. It is 

related to other applied since such as farming and fisheries (2, 3)  

 On the other hand tilapia farming is expanding world-wide in both developed and developing countries 

because this group of fishes can be cultured under very basic conditions and thus is ideal for rural subsistence 

farming. Tilapia culture requires minimal management and energy inputs. These fish have high reproduction 

and growth rates and resistant to diseases in nature (4). The last three decades have seen significant 

developments in farming of tilapias worldwide. The fish is being farmed in about 85 countries worldwide (5) 

and about 98% of tilapia produced in these countries are grown outside their original habitats (6)  

The high cost and fluctuating quality have led to the need to identify alternative   protein sources fish feeds. (7)  

 Moringa is one of promising plant protein sources for aquaculture (8). Moringa olifera leaves grows in 

many countries under stressful environmental conditions and requires lower external energy subsidies showing 

uncountable folk uses due to its various nutritional and pharmacological applications (9)  

 Moringa oleifera leaves can be an alternative to some a source of high quality protein, oil, and antioxidant 

compounds and away to treat water in rural areas where appropriate water resources are not available (10). The 

leaves of Moringa oleifera are rich in carotenoids, minerals, ascorbic acid and iron. Earlier studies have shown 

that, Moringa olifera leaves consider promising protein source for inclusion in fish diets at low levels (11, 12). 

This study investigates the growth performance and nutrient utilization of Nile tilapia fed varying levels of 
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Moringa oleifera leaf meal introduced as additive to the diet meal to evaluate the optimum supplemented   level 

of Moringa oleifera leaf meal. 

 

MATERIAL AND METHOD 

 

    The research was conducted at the, Central Laboratory for Aquaculture Research, AL-Abbassa, Abo-

Hammad, Sharqia, Egypt to study the effect of supplementation moringa levels on growth performance carcass 

traits and body composition of Nile tilapia [Orecromis niloticus]. 

 

Experimental design: 

 A group of 160 monosex [all male] Nile tilapia fingerlings [20g] used in the present study was obtained 

from Al-Abbassa fish hatchery. They were adapted to the culture system for 2 weeks, during which they were 

fed the test diets. Four replicate groups of fish were stoked in 16 aquaria represent 4 treatment {0, 5, 10, 15g} 

Moringa oleifara leaves / 1 kg diet], each aquarium [50*50*80cm] containing 200 L of water at a density 10 

fish in each aquarium .At the end of the acclimation period, a random sample of fish was netted, weight 

collectively and average weight were recorded. 

 Water quality parameters were measured weekly including temperature via a thermometer, ph using  

Jenway Ltd., model 350 ph meters and dissolved oxygen using Jenway Ltd., Model 970 dissolved oxygen 

meters the average values of these parameters trough the study were T = 27.5 ± 1c , ph = 7.75± 0.20 and Do = 

7.8 ± 1.2mg L-1 

 

Feed preparation: 

 Four treatments [25% CP] with graded level of energy test diets were prepared in the laboratory. A control 

diet consisted from standard prepared diet without any treatment. The second, third and fourth diets containing 

[Moringa oleifara ]  leave   obtained collected from moringa farm at the National Research Center   were mixed 

with the prepared diet. The ingredients of each diet were separately blended with additional 100 ml of water to 

make a paste. The pastes were separately passed through a grinder, and pelleted in a modified paste extruder to 

form the tested diets. The pellets were dried in a drying oven at 85oC for 24 hours and stored in plastic bags and 

finally kept in a refrigerator until use. Experimental diets were formulated to meet the nutritional requirement of 

fish (13). The dry matter composition of moringa oleifara leaves meal was shown in Table [1]. While proximate 

analysis of the experimental diets is shown in Table [2]. 

 

Feeding experiment: 

 After 15 days of acclimation period in the stock culture tanks, clinically healthy Oreorchromis niloticus 

were divided into four equal groups at a rate of 10 fish/aquarium [50 – 50 – 80 cm in diameters]. Each aquarium 

was filled with dechlorinated tap water supplied with continuous aeration via air-stones using aquarium air 

pumps and a natural photo-period. About half of the water was changed daily in all experimental aquaria. Fecal 

matters were siphoned out once daily. The biomass of fish in each aquarium was measured at the beginning of 

experiment and after each sampling; thereby the daily ration was adjusted. Dead fish were daily recorded and 

removed. Fish were fed with their respective diets at the rate of 3% of their body weight per day for the period 

of the experiment. The daily ratio was subdivided into two feeds [at 9 clock and 2 clock]. 

 The experiment is designed as follow:  

Group one [G1]: Control diet.  

Group tow [G2]: Diet with 5g Moringa leaves. / 1 k g diet 

Group three [G3]: Diet with 10g Moringa leaves. / 1 k g diet 

Group four [G4]: Diet with 15g Moringa leaves. /1 k g diet 

 At the end of the experimental period [56 days], the following parameters will be measured:  

 

Chemical analysis of diets and fish: 

 The tested diets and whole-fish body from each group at the beginning and at the end of the experiment will 

be analyzed (13, 14). 

 

Growth performance: 

Weight Gain [WG] = W2-W1. 

Where: W1= Initial body weight [g] and W2= Final body weight [g].  

Specific Growth Rate [%] [SGR] = [[Lnw1–Lnw0] ÷ T] × 100. 

Where: Ln = Natural log, W0= Initial body weight [g], W1= Final body weight       [g] and T= Time [day]. 

 

Feed utilization parameters: 

 Feed Conversion Ratio [FCR] = feed intake [g]/ body weight gain [g]. 
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Protein Efficiency Ratio [PER] = gain in weight [g] / protein intake in feed [g]. 

Relative Growth rate [RGR] = Average weight gain (g) / Initial weight (g). 

Statistical analysis: 

 All  Statistical analysis was performed using the analysis of variance [ANOVA] one way using SPSS ( 15 ) 

classification and Duncan’s multiple Range Test,( 16 ) to determine differences between treatments means at 

significance rate of P < 0.05.  The standard errors of treatment means were also estimated.  

 

RESULTS AND DISCUSSION 
 

 The dray matter composition of dried moringa leaves meal are presented inTable1 [Dm, CP, EE, CF, Ash 

and NFE].        

 Concerning the results for the feed utilization and growth parameters is shown in table 3, 4 the final weight 

gain for Fishes fed the control diet recorded 42.775 g, while the fishes fed 5g M oleifera leaves meal diet 

52.381g and the finally highest weight gain was 53,310g. This result reveled that no significant different 

between the treatments while there are significant between control diet and other treatments  

 As seen the final weight gain increased with in increasing Moringa leaves. 

 These results are in accordance with reported by Abo State et al. (2008) who reported weight gain that of 

the fish fed with higher levels of moringa 10%, 12% was decreased to those of fish fed with the control diet and 

the optimal dose 8% leaves meal.  

 Concerning Feed intake and the nutrient utilization parameter the higher value was recorded in treatment 

3[10 g [Moringaoleifara leaves / 1 kg diet] while the lowest value was recorded in treatment control diet there 

are no significant different between the groups while there is significant eifferent between treatments and 

control diet. These results are in agreement with the findings of (Hlophe and Moyo 2014).(Ozovehe, B.N., 

2013) who reported that the decrease in growth performance corresponds to decrease in feed intake. 

 The results for the specific growth rate [SGR] showed that fishes fed with 15g M. oleifera leaves meal diet 

had the highest value of 0.759 and lowest value of 0.588 was recorded in fishes fed with [control] M. oleifera 

leaf meal diet. The specific growth rate [SGR], mean weight gain [MWG] and protein efficiency ratio [PER] 

showed a positive correlation with increase in M. oleifera leaves meal in the treatments. These results are in 

garment with the findings of Hlophe and Moyo 

 (Ozovehe, B.N., 2013) who reported that SGR in Clarias gariepinus fed the experimental diets decreased as 

the level of meal in the diet increased. 

 There was significant difference [p>0.05] in the feed conversion ratio [FCR] in fishes fed the control diet 

and all treatments fed on M. oleifera leaf meal diet while there were no significant between all treatments which 

added M. oleifara. the same trend was observed the feed conversion ratio improved with each increase moringa 

oleifara.this results acceptance with Abo-State et al who reported that the performance of fish fed with higher 

levels moringa [10%and 12%]was inferior to those of fish fed with the control diet. 

 Protein efficiency ratio [PER] was observed in fishes fed control diet and the highest value was recorded in 

fishes fed diet containing 15g[group4] M. oleifera leaf meal diet. At the same trend the protein intake values did 

not show any significant [p>0.05] difference, But were significantly different [p<0.05] when compared with fish 

fed with control diet. Abo State et al the feed intake and the nutrient utilization parameters showed no 

significant difference were observed among treatments with different Moringa levels. 

 Concerning the Survival rate during the experimental ranged between 90 to 96%. These results is the same 

results with Ozovehe who found that [SR] arranged between 90 to 96.67% among treatments [Moringa olefeira] 

leaves   and control diets.  

 Chemical composition of the studied fish carcass are shown in Table 5 results revealed that no significant 

different between the treatments except crud protein which increased significantly between treatments wile ash 

showed that fish fed with 0.5% M. oleifera leaf meal diet had the lowest value of 22.968 and heist value of 

24.653 was recorded in fishes fed with 0% [control] M. oleifera leaf meal diet. This result agreed with Abo-

State et al who found that different inclusion levels of Moringa did not affect any of carcass parameters except 

CPwhich increased significantly between treatments while ash content declined with increasing dietary content. 

 

 

Conclusion: 

 In conclusion, the results obtained from the present study suggested that [Moringa oleifara]leaves could be 

used with fish meal as a growth enhancer in Nile tilapia O. niloticus feeds. It could be recommended that 

aquaculture fish should add Moringa oleifara leaves 5g/Kg diet had the best performance in term of growth 

performance parameters, reduce cost and maximize profit. On the other hand the study can be done on other 

various processing. 
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Table 1: Dry matter combustion of dried Moringa oleifara leaves meal    [DM basis]. 

item Moringa% 

Moisture 7.22 

DM 92.78 

CP 30.57 

EE 9.49 

CF 10.87 

Ash 10.13 

NFE 38.94 

 
Table 2: Formulation and proximate analysis of the experimental diets moringa oleifara leaves meal. 

Item Control Diet     1 Diet     2 Diet      3 

Fish meal 80 80 80 80 

Soya meal 400 400 400 400 

Corn gluten 150 150 150 150 

Wheat bran 140 140 140 140 

Wheat meddling 80 80 80 80 

Fish oil 30 30 30 30 

Vegtable oil 40 40 40 40 

Vit.&Min.mix 30 30 30 30 

Starsh 50 45 40 35 

M.oleifara 0 5 10 15 

Dray mater 89.12 89.68 89.44 89.75 

Crud protein 25.12 25.18 25.07 25.15 

Ether extract 8.15 8.07 8.28 7.95 

Crud fiber 6.15 6.12 6.37 6.22 

Ash 6.35 6.08 6.12 6.25 

NFE 54.23 54.55 54.16 54.43 

GE 467.09 467.87 468.65 466.48 

P/E ratio 53.78 53.82 53.5 53.91 

 
Table 3: Performance of Nile Tilapia [Orechromis. niloticus] fedMoringa oleifara leaves meal containing experimental diets. 

Treatment 
Initial 

weight[g] 
Final number Final weight[g] 

Average Weight 
Gain [AWG] 

Average daily 
gain [ADG] 

Feed Intake 
[FI] 

Protein Intake 
[PI] 

Control     
Diet 

Mean 20.050 9.500 42.775 22.725 0.406 36.695 9.144 

Std. Error of 
Mean 

±  0.155 ±  0.289 C  ± 0.220 C   ±   0.300 C  ±  0.005 B  ± 1.220 B  ± 0.304 

Diet [1]    5g 
/ kg 

Mean 19.975 9.500 52.381 32.406 0.579 42.934 10.785 

Std. Error of 
Mean 

±  0.170 ±  0.289 AB  ±0.600 AB  ±  0.582 AB  ±  0.010 A ±  1.564 A  ±  0.393 

Diet [2]    
10g / kg 

Mean 20.000 9.000 51.724 31.724 0.567 45.784 11.162 

Std. Error of 
Mean 

±  0.178 ±  0.408 B   ±  0.132 B  ±  0.301 B  ±  0.005 A  ±  .015 A  ±  0.491 

Diet [3]    
15g / kg 

Mean 20.025 9.250 53.310 33.285 0.594 42.127 10.477 

Std. Error of 
Mean 

±  0.250 ±  0.479 A  ±   0.309 A  ±  0.070 A  ±  0.001 A  ± 1.623 A  ±  0.404 

a, b Means in the same column within each factor with different superscripts letters are significantly different [P<0.05]. 

 
Table 4: Feed consumption and nutrients utilization of Tilapia [O. niloticus] fed Moringa oleifara experimental diets. 

feed Conversion Ratio [FCR] 
Protein Efficiency Ratio 

[PER] 
Survival Rate [SR] 

Specific Growth 
Rate [SGR] 

Relative Growth Rate 
[RGR] 

1.617 2.496 95.000 0.588 1.134 

A  ±  0.071 B  ±  0.110 ±  2.887 B  ±  0.008 B  ±  0.022 

1.324 3.013 95.000 0.748 1.623 

B  ±  0.036 A  ±  0.082 ±  2.887 A  ±  0.010 A  ±  0.032 

1.443 2.857 90.000 0.737 1.587 

B  ±  0.059 A  ± 0.117 ±  4.082 A  ±  0.009 A  ±  0.029 

1.266 3.190 92.500 0.759 1.663 

B  ±  0.049 A  ±  0.116 ±  4.787 A  ±  0.005 A  ±  0.018 

a, b Means in the same column within each factor with different superscripts letters are significantly different [P<0.05] 
 
Table 5: Carcass composition and energy content of Nile tilapia [O. niloticus] fed Moringa oleifara experimental diets [on DM basis]. 

Dray mater [DM]] [Crude Protein [CP] [Etheir Extract [EE] Ash 

26.065 60.885 14.713 24.653 

A  ±  0.497 A  ±  0.315 A  ±  0.495 A  ±  0.457 

25.000 61.358 15.853 22.968 

A  ±  0.475 A  ±  0.415 A  ±  0.359 C  ±  0.205 

25.673 61.188 15.998 23.158 

A  ±0  .364 A  ±  0.423 A  ±  0.486 BC  ±  0.425 

25.623 60.595 15.293 24.160 

A  ±  0.408 A  ±  0.610 A  ±  0.426 AB  ±  0.067 

a, b Means in the same column within each factor with different superscripts letters are significantly different [P<0.05] 
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