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Abstract 

   
In the present study, various concentration of Moringa oleifera meal was explored as protein source on the 

growth, body composition and apparent digestibility on Labeo rohita fingerlings. The experimental fish (Labeo 

rohita) fingerlings with an average body weight of 5.7g were stocked in eight glass aquaria. Twenty two 

fingerlings were stocked in each aquarium. Four diets designated as treatments; T1, T2, T3, and T4 were prepared 

on the basis of Moringa oleifera inclusion level as 0%, 10%, 20% and 30% by replacing fish meal and fed to fish 

at 4% body weight for eight weeks. Highest weight gain (13.01±2.26g) and length increase (3.26±1.43cm) was 

observed in T1. Significant difference (P ≤ 0.05) was observed in FCR and SGR among the treatments. Better FCR 

(1.805±0.005) was observed in T1 while poor (3.10±0.0) was observed in T4. Highest SGR (2.14±0.01) was 

observed in T1 while lowest (1.425±0.025) was observed in T4. Significant (P ≤ 0.05) difference was observed in 

digestibility of crude protein (CP), fat and fiber among the treatments indicated the ability of Labeo rohita to 

digest the moringa leaf meal. These results indicated that increase of Moringa oilefera in feed decrease the 

growth of fish which may be due to the negative effect of some anti-nutrients. 
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Introduction 

Fish culture is anticipated to be a fastest evolving field 

to fulfill nutritional especially protein requirement of 

humans body in some parts of the world especially 

Pakistan. Fishmeal being excellent nutrient profile, is 

a major source of animal protein generally used for all 

types of fishes (El-Saidy and Gaber, 2003; Siddhuraju 

and Becker, 2003; Wu et al., 2004). However, 

increasing fishmeal cost and competition with other 

livestock feed industries are the main factors that 

hinder the development of fish industry (Xie et al., 

2001; FAO, 2002). The issue has been addressed and 

successful substitutes of fishmeal has been explored 

(partially if not completely) with more success rate in 

herbivorous fishes (Shiau et al., 1987; El-Saidy and 

Gaber, 1997; Wilson et al., 2004). Moreover, the 

aquaculture nutritionists are in a continuous search 

to reduce the use of fishmeal and look for more cost 

effective substitutes (Craig, 2004). 

 

Nowadays, plant sources have been used to replace 

the protein in fishmeal, soybean meal and many other 

plants either partially or totally. Moringa olifera is 

commonly known as “The Miracle Tree,” 

“Horseradish-tree,” or “Ben oil tree”). It is the well-

known widely distributed species of Moringaceae 

family and having an impressive range of medicinal 

uses with high nutritional value all over the world 

(Luqman et al, 2012). Moringa leaf has been widely 

studied as an alternative protein source in fish diet 

and seems to be a promising protein source. Moringa 

leaf can partially replace conventional diets without 

any depression in growth performance of Nile tilapia 

(Oreochromis niloticus L.)  (Richter et al., 2003, 

Afuang et al., 2003). Several previous studies 

demonstrate that plant protein (Moringa oleifera leaf 

meal and Sesbania aculeate seed meal) could partially 

replace fishmeal in the diet of tilapia, Oreochromis 

niloticus and common carp, Cyprinus carpio 

(Hossain et al., 2001, Richter et al., 2003, Dongmeza 

et al., 2006). 

 

The purpose of this study is to observed effect of 

different inclusion level of Moringa oleifera meal on 

the growth, body composition and apparent  

digestibility on Labeo rohita fingerlings. 

 

Materials and methods 

Site and Experimental Animals 

Fish Labeo rohita fingerlings with average body 

weight (ABW) of 5.72 g were used as experimental 

animal.  Fish was collected from the nursery ponds of 

the University of Veterinary and Animal Science, Ravi 

Campus, Pattoki, Punjab, Pakistan and trial was 

conducted in glass aquarium inside fish hatchery 

building.  

 

Aquaria and fingerling stocking 

A total number of eight fiber glass aquaria were used 

and each treatment replicated twice. Twenty two (22) 

fishes were stocked in each aquarium.Water in the 

aquaria was exchanged after every three days 

throughout the experiment.  

 

Processing of Moringa oleifera meal and diet 

preparation 

Moringa oliefera leave, stem and flowers were taken 

from a small town named Choti Zareen, District Dera 

Ghazi Khan, Punjab province and were dried under 

sun directly. They were dried separately and grinded 

to make paste (powder).  

 

Four types of diets were prepared; control (0%), 

Moringa oliefera 10%, Moringa oliefera 20% and 

Moringa oliefera 30%. In control Moringa oliefera 

meal was not mixed and remaining three diets were 

prepared by the mixing of Moringa oliefera 10%, 20% 

and 30%, respectively. In all four diets different types 

of ingredients were mixed to prepared perfect diet. 

Their inclusion level (IL) is given in table 1. 

 

To determine the digestibility 1% chromic oxide was 

added in feed and ingredients were mixed properly to 

make pellets with the addition of water then put into 

the pellet machine. These pellets were dried under 

sunlight, sacked and stored properly until used.  

 

Feeding rate 

Fish were fed at 4% of their body weight. The total 

diet of 4% was divided into 3 parts and offered three 
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time of a day; 9:00 a.m., 12:00 noon and 3:00 p.m., 

respectively. 

Measurements of fish growth 

The fish in each aquarium were weighed after every 

week in order to check their growth (weight and 

length) performance. An electronic digital balance 

was used to measure weights of fish every week. The 

fish were weighed one by one and then returned into 

their respective aquarium. No feed was offered during 

weighing days. At the end specific growth rate (SGR), 

feed conversion ratio (FCR) values were calculated. 

 

Proximate analysis 

The diets used for fish feed were analyzed for dry 

matter (DM), crude protein (CP), crude fiber (CF), 

Ash, fat and P according to AOAC (2006).  

 

Digestibility 

Fecal matter was collected on daily basis in the entire 

aquarium by siphoning methods early in the morning 

at 8:30 a.m. before feed was applied. Fecal matter 

was put in Petri dishes and then stored in refrigerator 

at 4  C. After the termination of research trial fecal 

matter were finely grounded and weighed to check 

the digestibility of Moringa oleifera meal following 

the Furukawa and Tsukahara (1966).  

 

Statistical analysis  

The obtained data was analyzed through statistical 

software SAS (version 9.1) and Analysis of Variance 

(ANOVA) was applied to compare the effects of feeds 

on fish growth and digestibility. 

 

Results and discussion 

During present study maximum weight gain 

(13.01±2.26g) and length increase (3.26±1.43cm) was 

observed in T1. Significant (P ≤ 0.05) difference was 

observed in FCR and SGR among the treatments. 

Better FCR (1.805±0.005) was observed in T1 while 

poor (3.10±0.0) in T4. Highest SGR value (2.14±0.01) 

was observed in treatment T1 while lowest 

(1.425±0.025) in T4 (Table 2). These results indicated 

that increase of Moringa oilefera in feed decrease the 

growth of fish which may be due to the negative effect 

of some anti-nutrients. Our study supported by 

Samkelisiwe and Ngonidzashe (2014).  

 

Table 1. Inclusion level of different feed ingredients. 

Ingredients Control M. oleifera 10% M. Oleifera 20% M. Oleifera 30% 

Rice polish 50 43 36 29 

M. oleifera meal 0 10 20 30 

Fish meal 30 28 26 24 

Sunflower meal 14 13 12 11 

Sunflower oil 3 3 3 3 

Mineral mix 1 1 1 1 

Vitamin mix 1 1 1 1 

Chromic oxide 1 1 1 1 

Total 100 100 100 100 

 

They found that growth of Clarias gariepinus dcrease 

when fishmeal was replaced with Moringa oilefera. 

Similarly, the findings of Richter et al. (2003) also 

revealed that persistent increase in the substitution 

levels of fish meal with M. oleifera meal in the diets 

could retard fish growth. According to Eusebio et al. 

(2004) the presence of anti-nutrients may hinder the 

digestibility and utilization of dietary nutrients. 

Further, Espe et al. (2006) and Olsvik  et al. (2011) 

stated that plant based feed may reduce the  fish  

growth due to reduction in feed intake.  

 

Richter et al.  (2003) and Ozovehe (2013) suggested  

that,  moringa  leaf  meal can  be  used  to  substitute  

up  to  10% of  dietary  protein  in  Nile  tilapia and 

Clarias gariepinus without  significant  reduction  in 

growth. Richter et al. (2003) agree the present study 

and recommended 30% substitution of moringa leaf  

for fishmeal for Nile tilapia. 
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Table 2. Weight gain, length increase, FCR and SGR% of Labeo rohita under different treatments of Moringa 

oleifera supplemented diets. 

Treatment  Weight Gain (g) Length Increase (cm) FCR SGR% 

T1 13.01±2.26a 3.26±1.43a 1.805±0.005c 2.14±0.01a 

T2 10.03±2.12a 2.53±0.42a 2.27±0.010b 2.005±0.005b 

T3 11.05±1.41a 2.77±0.16a 2.245±0.005b 1.915±0.015c 

T4 8.01±2.12a 2.02±0.08a 3.10±0.0a 1.425±0.025d 

Mean with same letters are non -significant. 

Digestibility 

During present study statistical analysis showed 

significant (P ≤ 0.05) difference in digestibility of 

crude protein (CP), fat and fiber among the 

treatments indicated the ability of Labeo rohita to 

digest the moringa leaf (Table 3). Samkelisiwe and 

Ngonidzashe (2014) stated that protein efficiency and 

digestibility decreased when fishmeal replaced with 

kikuyu meal and moringa meal base diets in 

Oreochromis niloticus. Further they also compared 

kikuyu meal (KM) and moringa meal (MM) and 

reported maximum protein efficiency ratio and 

protein digestibility in kikuyu meal based diets which 

indicate that KM is digested and utilized better than 

Moringa meal. Yuangsoi and Masumoto (2012) tested 

moringa leaf to replace soybean for fancy carp and 

suggested that upto 20g kg-1 soybean protein can be 

replaced without negative effect on digestibility.

 

Table 3. Apparent Nutrients Digestibilityof Labeo rohita fingerlings using various levels of Moringa oleifera 

supplemented diets. 

Treatment CP  Fat  Fiber  

T1 38.66±0.01b 16.835±0.045c 29.21±0.01c 

T2 43.64±0.37a 13.045±0.055d 34.36±0.04b 

T3 12.36±0.02d 44.16±0.15b 48.255±0.265a 

T4 27.455±0.035c 98.78±0.24a 26.955±0.145d 

Similar mean in Colum showed non-significant; Mean values ± Standard Error (SE). 

Proximate analysis                          

During present study significant higher amount of 

moisture content (10.12), crude protein (63.98 %), 

fiber (1.17 %) and phosphorus (1.17 %) was observed 

in T4 while fat (10.02%) in T3, ash (16.89 %) in T1. 

Whereas, lowest values of moisture content (10.12) in 

T2, crude protein (53.93%) in T3, fat (7.66 %) in T4 and 

fiber contents (0.41 %) and phosphorus (0.41 %) in T1, 

ash (15.19 %) in T2 were observed during current 

study (Fig 1).  

 

 

Fig. 1. Proximate analysis of fish (Post experiment). 
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Ganzon-Naret (2014) studied different inclusion level 

of moringa leaf meal as plant protein source and 

observed significant difference in crude protein and 

crude ash of sea bass among the treatment. Our study 

supported by Madalla et al. (2013) who observed 

higher body moisture content of fish when fed high 

levels of moringa leaf meal (MLM). Hossain (1988) 

also reported similar results for carp fed diets 

containing higher amounts of plant proteins. In 

present study it was observed that up to 20% 

inclusion of moringa fat increases growth and 

decrease with increasing concentration. According to 

the Madalla et al. (2013) lipid content probably 

decreased due to poor feed intake which resulted in 

starvation and in turn led to mobilization of body 

lipid reserves to meet energy requirements for vital 

body functions. Ganzon-Naret (2014) and Glencross 

(2003) observed increasing trend of crude fat or lipid 

after addition of moringa in fish feed to replace fish 

meal protein and canola meal in red sea bream diets. 

 

Conclusion 

It has been concluded that for better growth 

performance of Labeo rohita 10% inclusion of  

Moringa oilefera in artificial feed is appropriate 

beyond which it can decrease the growth of fish that 

might be due to the negative effect of anti-nutrients  

and needs to be explored in future studies. 
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