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Abstract 

To study the growth performance and assess the cost of producing a kilogram 

of flesh of tilapia Oreochromis niloticus (Linné, 1758), we replaced fishmeal, 

conventional source of protein by the dried leaves of Moringa oleifera (Lam, 

1785) powder. The experiments were conducted in the basin, the Food 

Technology Institute (ITA) in Dakar, with average weight of 48 ± 3 g juveniles 

in the ration of 3 % of their biomass for 60 days. We used two diets, one 

containing fishmeal, control diet (AP) and the other leaf powder Moringa 
oleifera, test foot (AM). 

We did not obtain significant differences (P> 0.05) as regards the survival rate. 

The specific growth rate (SGR) are better with the Moringa food. The feed 

conversion ratio (FCR) is more significant in juveniles fed with Moringa food. 

The food Moringa less expensive than fishmeal may allow low cost production 

of a kilogram of fish meat. 

Key words: Moringa oleifera, fishmeal, Oreochromis niloticus, growth, cost 

of production. 
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1. INTRODUCTION 

Recent trends indicate that fish stocks have reached or exceeded the maximum 

efficiency point [1]. Faced with this situation, aquaculture is an alternative to meet 

people's needs in animal proteins. The freshwater fish Oreochromis niloticus Pan 

distribution [2], is the species highest in West Africa [3]. O. niloticus has considerable 

potential for intensive aquaculture [4]. Artificial breeding of this species is well 

controlled [5]. In Africa juvenile rearing depends on the import of food or fishmeal 

which is the main source of protein starter feed and rearing of O. niloticus. To overcome 

these imports agricultural products sub-based foods [6] leaves Azolla microphylla [7] 

leaves of Moringa oleifera [8,9], aqueous extract of moringa leaves [10 ] were used. 

In the present work, the powder of dried leaves of Moringa oleifera was substituted for 

fishmeal and associated with local agricultural byproducts. This new formulation was 

used to know the juvenile growth rates of tilapia O. niloticus in intensive closed 

containment and cost of producing a kilogram of flesh. 

 

2. MATERIALS AND METHODS 

2.1. Experimental design 

This study was conducted in a closed circuit of 3 rectangular concrete basins. Each pool 

is 4 meters long, 2 m wide and 1.10 m high. These ponds are supplied with water from 

a high pressure valve; they are equipped with a buried PVC piping system; an air pump 

(Marina 200) allows the enrichment of dissolved oxygen. 

 

2.2. Biological materials 

2.2.1. Experimental animals 

Average weight of juveniles (48 ± 3 g) were used. These juveniles are from the National 

Training Center Technicians of Fisheries and Aquaculture (CNFTPA) Dakar and 

Counter mussel and Aquaculture Research of Senegal (CRAMS) of Mbodiène Beach 

in the town of Joal Fadiouth. 

 

2.2.2. Diet formation 
Food formula and the biochemical composition of experimental diets shown in table 1. 

Young leaves of Moringa oleifera sampled in the ITA are dried in the shade for 3 days 

at room temperature, the laboratory phytosanitary analyses. The powder is obtained 

after fine grinding with an electric grinder brand cereal JANKE K AND KUNKEL. It 

is kept in plastic bags (34.5 x 25 cm) in a room at room temperature. Local by-products 

are used peanut meal, rice bran and corn break. They are purchased in local markets 

(Castor and Thiaroye). 
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Table 1. Food formula and biochemical composition (% dry weight) 

Ingredients 
Feed formulation 

  AP AM 

Fishmeal  20 0 

Moringa oleifera leaves 0 20 

Rice bran  37 37 

Groundnut meal 25 25 

Broken maize 15 15 

Vitamin Premix 1 1 

Vitamin growth 1 1 

Binder 1 1 

Total 100 100 

Proximate composition (a) AP AM 

Dry matter (%) 91.86 91.32 

Crude protein (% MS) 21.84 20.07 

Crude lipid (% MS)  09.60 07.12 

Crude fibre (% MS) 02.43 10.08 

Ash (% MS) 14.82 09.30 

Phosphorus (% MS) 09.15 0.53 

Gross energy (Kcal ED/Kg) 3222.40 3172.04 

(a) Analysis carried out by the laboratory of veterinary science analyzes of the Inter-
State School of Veterinary Sciences and Medicine (EISMV) in Dakar. 

AP = fish food (control);AM = food Moringa (test);  

Binder = starch powder  

Ms = matter dries   
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2.3. Experimental Set up 

The charge density is twenty-four (24) juveniles per basin and Replicat, 3 fish per m2, 

the surface of the pool being of 8 m2. By weighing, juveniles were selected in a weight 

range between 45-51 g for an average weight of 48 ± 3 g, and a size of 13-17 cm with 

an average of 15 ± 2 cm. Gender parameter was not taken into account. The ration is 

maintained at 3% of the biomass (Melard 1999) [11] distributed 4 times daily and 

readjusted every 15 days. 

 

2.4. Evaluation of Growth Parameters: 

Growth performance and diet nutrient utilization were analysed in terms of body weight 

gain (BWG), feed intake (FI) feed conversion ratio (FCR) and specific growth rate 

(SGR), protein efficiency ratio (PER). 

The Average daily gain is calculated according to the following equation (Watanabé 

et al., 1996) [12]: 

ADG = (W1 - W0) /T 

Where: 

W0: Initial body weight (g). 

W1: Final body weight (g). 

T: Experimental period (days). 

The Specific growth rate is calculated from the following formula of Pouomogne et 
al 1993[13] 

SGR (%/day) = (ln W1 - ln W0) / T × 100 

Where: ln = Natural logarithm 

Feed conversion ratio [14] 

FCR = Feed intake (g) / weight gain (g) 

Protein efficiency ratio [15] 

PER (%) = weight gain (g) / protein intake (g) × 100  
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The survival rate  

Survival (%) = Final number fish/ Initial number fish × 100 

The cost of production of fish meat kilogram was calculated by multiplying the cost of 

feed per kilogram feed efficiency (FCR). The price of a kilogram of food was estimated 

from the price of raw materials available in the local market and the percentage of 

incorporation of various ingredients in the formulation (table 2). 

 

Table 2: Estimation price of a kilogram of food and the cost of producing a kilogram 

of fish meat. 

 Price of a kilogram of aliment 

 Ingredient 

 Feed formulation 

AP AM 

Groundnut meal : 200 F CFA a kg (25 x 200)/100 = 50  (25 x 200)/100 = 50  

Rice bran : 150 F CFA a kg (37 x 150)/100 = 55.50 (37 x 150)/100 = 55.50  

Broken maize : 175F CFA a kg (15 x 175)/100 = 26.25 (15 x 175)/100 = 26.25  

Fishmeal : 480 F CFA a kg (20 x 480)/100 = 96 0 

M. oleifera leaves powder: free 0 0 

Fees (for the transport of ingredients, 

wear of material, electricity and 

labour: 50 F CFA/kg 

50 50 

Total 277.75 181.75 

FCR 2.03 1.55 

Cost of production (F CFA) 563.83 281.71 

 

2.5. Statistical Analysis 

The average values obtained for estimating fish growth and characterize feed efficiency 

were compared by analysis of variance (ANOVA) with the R software 3.1.3. Where 

differences revealed by ANOVA are globally significant, a comparison of average bet 

is made by the Newman-Keuls test at significance level of P <0.05. 
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3. RESULTS AND DISCUSSION 

3.1. Results 

3.1.1. Growth Parameters 

The data of the Table III shows that body weight gain (BWG) of 55.22 ± 1.70 g in 60 

days, an average daily gain (ADG) of 0.83 ± 0.11 g/day and a specific growth rate 

(SGR) of 1.18 ± 0.28 %/day are obtained with the AM feed. With AP food, we obtained 

a body weight gain 16.98 ± 1.98 g in 60 days, an average daily gain of 0.28 ± 0.13 g/day 

and a specific growth rate of 0.49 ± 0.27 % /day.  

At the protein efficiency ratio (PER), the values of 0.01 ± 0.007 for the AP food and of 

0.03 ± 0.007 for the AM feed, proteins AM system appear to be better developed than 

those of AP diet. However the difference is not statistically significant. The feed 

conversion ratio (FCR) was 1.55 ± 0.10 for the AM system, 2.03 ± 0.02 for the AP 

regime. The difference is statistically significant.  

 

Table 3: Growth parameters depending to the diet. The values with the same letter in 
index were not significantly different (P<0.05). 

Parameters of growth 
Feed formulation 

AP AM 

Survival 

BWG(g) 

99 ± 2.08a 

16.98 ± 1.98a 

97± 6.25a 

55.22± 1.70b 

ADG (g/j) 0.28 ± 0.13a 0.83 ± 0.11b 

SGR (%/day) 0.49 ± 0.27a 1.18 ± 0.28b 

PER 0.01 ± 0.007a 0.03 ± 0.007a 

FCR 2.03 ± 0.02a  1.55 ± 0.10b 

BWG : body weight gain 

 

3.2. Discussion 

3.1.2. Performances of growth 

The specific growth rate (SGR) obtained Oreochromis niloticus in our experience with 

the formulation incorporating 77% of local ingredient approaches the results of other 

authors (Bamba et al., 2008 [6], Barraza et al., 2012 [16]) who used schemes 

incorporating more than 20% local ingredients as a source of unconventional protein. 

SGR achieved with the formulation Moringa oleifera is more important than fishmeal 



Granule with of dried leaves of Moringa oleifera (Lam, 1785) for breeding… 39 

formulation. Foods tested by Azaza et al. (2006) [17] with tomato flour has given SGR 

which are much higher than ours. 

Average daily gain (ADG) of O. niloticus are greater with the formulation Moringa 
oleifera as fishmeal formulation. The ADG obtained Basin are larger than those 

obtained by Madalla et al. (2013) [10] in the aquarium with food containing more than 

50% aqueous extract of Moringa leaves. The Moringa leaf as food (Abo-state et al., 
2014) [8] gave the largest individual growths than those obtained in our study here. As 

well as tomato flour (Azaza et al., 2006) [17]). 

The survival rates we obtained are similar to those of Azaza et al. (2006) [17]. 

We know (NRC 1993 [18], Francis et al., 2001 [19]) that the presence of anti-nutrients in 

the phytate phosphorus in the form of reduced feed digestibility. These anti-nutrients 

do not seem to have played a negative role in our formulation based on dried leaves of 

Moringa oleifera or phosphorus is very low. Poor food processing, linked to the 

incorporated rate of plant materiel (Richter et al., 2003 [9], Yousif et al., 1994 [20]) may 

affect growth performance, did not appear with incorporation of the powder dried 

leaves of Moringa oleifera to 20% in our food. It will be interesting, as the tomato flour 

(Azaza et al., 2006) [17] used to incorporation rates greater than 30% with the powder 

of dried leaves of Moringa oleifera. 

 

4. CONCLUSION 

The formulation of a food in pellet form was made with local byproducts (77%) and 

powder of dried leaves of Moringa oleifera (20%). This presents better growth 

performance food that fishmeal food in juvenile Oreochromis nuloticus. The 

differences are statistically significant. 

Survival rates with both plans are good; they vary between 97% and 99%.  

The estimated cost price of a kilogram of food is 277.75 FCFA and 181.75 FCFA 

respectively for food with fishmeal and one with dried leaves of Moringa oleifera. The 

cost of producing a kilogram of fish meat is 563.83 for the food to fish flour, and 281.71 

for one with dried leaf powder base Moringa oleifera. 

The granulated Moringa developed a promising track. Little expensive, he can allow 

the development of the breeding of Oreochromis niloticus in basin to satisfy the request 

of the consumers during the biological resting of certain species of fish over-exploited 

on the Senegalese coast. 
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