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Abstract 

This work was done by carrying out a comparative study on the effect of dry moringa olifera leaves as a feed (sketting feed) 

additive in different proportions on the growth of clarias gariepinus fry. The compacted feed (10g, 20g and 30g) and the 

control experiment all in three replicate were labeled treatment one, two three and four respectively, were experimentally used 

in feeding the fry for two weeks. And it was observed that the compacted sketting feed with moringa olifera at 30g gave the 

best results on average weight, average length, ammonia content, PH, mortality rate, average number of fishes and 

temperature. Therefore moringa olifera is an excellent additive to sketting feed in the production of clarias gariepinus fry. 
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1. Introduction 

Fish farming continues to make substantial contributions 

to Nigeria’s animal protein requirements. Due to the over 

exploitation of the capture fisheries, the hope of the Nigerian 

fisheries is in aquaculture development. Production from 

aquaculture is increasing and supplied between 2.3 – 23% of 

total domestic fish production between the year 2000-2010. 

The African catfish (Clarias gariepinus) remains the most 

cultured species in Nigeria and is appreciated by consumers 

for the quality of its meat. Despite all this progress, the 

success story of aquaculture in Nigeria is still largely 

dependent on imported extruded feed using the limited 

foreign exchange of the state. Feed inputs thus constitute up 

to 40%-60% of the total farming cost [1]. Fish is an 

important source of food in many regions of the world. It is a 

good source of animal protein, which is in dispensable to a 

balanced diet, and it is valued in many cultural culinary 

traditions [13]. 

Aquaculture is the fastest growing sector and is mostly 

destined for human consumption and currently provides 50% 

of the total global food fish consumption. Most of the aqua 

feeds are largely based on fish meal which is a significant 

protein source for carnivorous fish. Several alternative 

protein sources are being investigated to replace fish meal in 

diets which include meals of soybean, canola, lupin, pigeon 

pea, green peas, yellow mungbean and other leaf meals. 

Numerous options have been advocated by researchers to 

direct their attention to utilize non-conventional feedstuff 

with emphasis on leaf meals as protein substitute for fish 

meal in fish feeds such as Moringa oleifera, Pennisetum 

clandestinum, Leucaenaleucocephala, Ipomoea 

batatasleaves, Medicago sativa and Manihot esculenta leaf 

meal [10]. 

Moringa oleifera which is commonly available in most 

rural communities of Africa [11] and it is native to India and 

widely grown in the tropics. It is also called horse radish or 

drumstick tree and known by many native names in Nigeria 

such as zogalle (in Hausa), okweoyibo (in Igbo), eweigbake 

(in Yoruba) and dogalla (in Taroh) [8]. In aquaculture 

systems the increasing price of feed is considered one of the 

most important factors that limit profitability, caused mainly 

by the cost of fishmeal used as a primary source of protein, 
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as a result, there is a need to search for alternative protein 

sources for aquaculture diets [16]. 

One of the problems facing fish culturists is the need to 

obtain a balance between rapid fish growth and optimum use 

of the supplied feed, Since the feed cost accounts 

approximately 40 - 60% of the operating costs in intensive 

culture systems, the economic viability of the culture 

operation depends on the feed and feeding frequency. It 

means that nutritionally well balanced diets and adequate 

feeding are the main requirements for successful culture 

operations [4]. 

Phytomedicines are believed to have benefits over 

conventional drugs and are regaining interest in current 

research. Moringa oleifera is a multi-purpose herbal plant 

used as human food and an alternative for medicinal 

purposes worldwide. It has been identified by researchers as 

a plant with numerous health benefits including nutritional 

and medicinal advantages [2]. 

However, the use of leaf meals is limited due to their high 

fiber content and presence of toxic factors. In order to reduce 

the need for fish meal ingredient in diet, Moringa oleifera is 

a great potential source of protein, an excellent source of 

vitamins, minerals and amino acids. It possess some 

medicinal properties that could combat against malnutrition, 

treatment for cardiovascular diseases, anti-ulcer, anti-

inflammatory, food for human consumption, reproductive 

health, and for other industrial purposes [9, 10]. In recent 

feed researches, practical fish feed has been an area of focus 

in aquaculture nutrition research [7], Researchers are 

therefore looking for cheap, available, and safe alternative 

sources of protein and energy. In addition, scientists are also 

searching for natural antimicrobial ingredients [17]. Moringa 

oleifera is a highly valued food plant characterized by a 

multipurpose use [14] and since the leaves of the Moringa 

oleifera tree are very nutritious and dried Moringa leaves 

retain their nutrient content, it is possible to convert them 

into leaf powder [6]. 

The cost involved in achieving the desired level of 

treatment in water depends among other things, on the cost 

and availability of chemicals. Commonly used chemicals for 

the various treatment units are synthetic organic and 

inorganic substances. In many places, these are expensive 

and have to be imported in hard currency. Many of the 

chemicals are also associated with human health and 

environmental problems [3]. 

Moringa oleifera is an organic material that has proven 

effectiveness in treating water, and successfully adopted for 

use in developing countries [15]. 

Among all the large numbers of plant materials that have 

been used over the years, moringa oleifera have been shown 

to be one of the most effective primary coagulant for water 

treatment especially in rural communities [15]. 

The main objectives of this study are: 

a. To determine the effectiveness of moringa olifera as a 

feed additive. This is due to the fact that hatchers in 

Owerri complain that sketting feed (0.3-0.5mm) is not 

efficient to the growth of their fry. 

b. To know the different effects of moringa olifera in 

different proportions in feed on the growth and survival 

of fry. 

c. To establish the purification function of moringa 

oleifera as the farmers also complain that sketting feed 

pollutes their water. 

2. Materials and Experimental Design 

2.1. Material Collection 

Fresh moringa oleifera leaves were harvested from the 

environs of National institute for Freshwater Fisheries 

Research, Owerri, Nigeria and as stipulated by [1], the leaves 

were air dried, grinded into powdery form with a hammer 

mill and stored in well sealed plastic containers, on till they 

were ready for application. Other materials were obtained in 

the order listed below: 

Four Clarias gariepinus brood stocks weighing 4.6g, 3.0g, 

2.5g, and 3.5g respectively 

four buckets measuring 120 litters each 

twelve bowls measuring 10 litters each 

Surgical blades, Sensitive scale elastic band and 1.8mm 

mesh 

PH meter, ammonia meter, measuring rule and a pine 

Accessories for the plumbing fittings, which include pipes, 

adapter, back nuts, elastic bonds gauge valve, and elbow, 

were all bought in the market. 

2.2. Experimental Design 

The four Clarias gariepinus brood stocks (two males and 

two females) weighing 4.6g, 3.0g, 2.5g, and 3.5g each were 

injected and spawned through artificial breeding. Feeding of 

the Clarias gariepinus fry later commenced four days after 

hatching with artemia. The artemia feeding lasted for nine 

days. We used three treatments and one control. Each 

treatment and the control had three replicates. Each of the 

buckets was perforated in three locations and the pipes 

passed through each to supply water to all the replicates. 

Gauge valve was fixed together to control the water flow. 

Shorter pipes were fixed and dropped down with the use of 

elbow to avoid water splash. Twelve bowls measuring 10 

litters were perforated at the upper side, using heated 12mm 

iron rod. This perforations served as spill way or outlet (to 

control water level). Fine sieve was placed inside the bowls, 

and elastics bonds were used to bind them on the bowls to 

prevent the fry from escaping from the holes. Three bowls 

which served as replicates were placed under each bucket, 

which were raised with paint buckets filled with sand. Mesh 

of 1.8mm mesh was used to cover each of the replicates to 

protect them from predators. Four grams (4g) of sodium 

bicarbonate was introduced into the 120 litters of water to 

boost the pH overnight. One hundred fry weighing eight 

grams were introduced in each of the bowls (replicates). 

They were left for three hours to recover from stress. Then a 

flow-through system was introduced. Later, feeding was 

commenced accordingly. Sketting feed of 0.3mm was used 
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for the feeding with grinded dried leaves of moringa olifera 

as feed additive. 

a. Treatment one comprised of 10g of moringa olifera in 

120g of feed 

b. Treatment two comprised of 20g of moringa olifera in 

120g of feed 

c. Treatment three comprised of 30g of moringa olifera in 

120g of feed 

d. Treatment four was the control which was ordinary 

sketting feed without any additive. 

2.3. Data Collection 

The following parameters were monitored daily; 

temperature, NH3 (ammonia) and pH, Siphoning of debris 

was done every day, the weight and standard length of the fry 

were measured weekly, mortality recorded at the conclusion 

of the experiment and the experiment lasted for two weeks. 

The potential of a feedstuff such as leaf meal in fish diets can 

be evaluated on the basis of its proximate chemical 

composition, which comprises the moisture content, crude 

protein, crude fiber, crude fat, total ash and nitrogen free 

extract. [5, 12]. For this research work, the proximate 

analysis of the moringa olifera leaf used is shown below: 

Table 1. Shows the Proximate Analysis of the moringa olifera leaf used in 

this experiment. 

Nutritional Analysis Proximate Composition (g/100g) 

Crude protein 25.0 

Crude lipid 2.9 

Fiber 7.9 

Ash 8.3 

Energy value (Kcal/100kg) 2650.5 

NFE 57.8 

Moisture 4.5 

3. Result and Discussion 

3.1. Data Analysis 

Table 2. Overall average values. 

Treatments T1 T2 T3 T4 

Average no of fish 56.4 74.7 61.9 66.0 

Average standard length (cm) 2.5 2.4 2.8 2.5 

Average weight (g) 29.4 32.5 40 27.2 

Mortality 3 2.5 0.5 5.5 

Temperature (°C) 26.5 26.5 26.5 26.5 

Ph 7.2 7.2 7.2 7.2 

NH3 19.4 17.4 15.9 20.6 

 

 

Figure 1. Histogram of the effect of moringa olifera in the various treatments. 

3.2. Discussions 

From the histogram above, shows that the results of the 

application of sketting feed compounded with moringa 

olifera as an additive on treatment one, two and three, in the 

composition of 10g, 20, and 30g respectively. With treatment 

four which had no moringa olifera added to the sketting feed 

serving as the control experiment. And, from the histogram 

above it was noticed that 30g moringa olifera which is 

treatment three attained the highest mean weight, followed 

by treatment two and treatment one while treatment four, the 

control (0g moringa olifera) had the lowest mean weight. 

Also, it was observed from the histogram that treatment three 

recorded the lowest mortality rate of 0.5% followed by 

treatment two, one and four with 2.5%, 3% and 5.5% 

respectively. These shows that treatment three recorded the 

lowest mortality rate with 30g of moringa olifera and 

treatment four with no moringa olifera recorded the highest 

mortality rate. 

Finally, it was observed that the moringa olifera has a very 

good effect on coagulation of water, as a result of the wastes 

generated from feeding and other sources were coagulated 

with the help of the moringa olifera and the resultant debris 

were easily Siphoned out with the aid of a flexible pipe. 

These greatly influenced the ammonia content of the various 

treatments, the ammonia (NH3) content of the water also had 

a similar pattern with that of the weight and mortality rate, in 

the sense that with higher content of moringa olifera there 

was lower ammonia content in the water when compared to 

lower moringa olifera content and at 30g of moringa olifera 
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gave the best result with the lowest ammonia content. 

Therefore from the analysis results it can be deduced that 

moringa olifera has a very good effect as a feed additive in 

the growth and production of clarias gariepinus fry and its 

usage should be encouraged. 

4. Conclusions, Challenges and 

Recommendations 

4.1. Conclusion 

From the experiment, the following observations were 

made: 

a. The fry fed with the experimental feed were highly 

responsive to the feed. The fry fed with 30g moringa 

olifera (treatment 3) were found to have the maximum 

growth, both in weight and standard length. 

b. The moringa olifera served as a coagulating agent, 

making it easy for siphoning of debris in the water and 

helps prevents water pollution. 

c. The moringa olifera leaf powder helps maintain a clear 

view in the water. The water was observed to be clearer 

and light green. 

d. Moringa olifera leaf powder also served as anti stress, 

very low mortality was recorded in the treatments, 

especially in treatment three when compared with the 

highest mortality that was recorded from the control. 

In conclusion, moringa olifera is an effective feed additive 

for fry. 30g of moringa olifera in 120g of sketting feed gave 

the best result. 

4.2. Challenges 

a. The weather was observed to be too cold for the eggs to 

have a successful hatching, as both the external and 

internal walls of the hatchery building are just around 

four feet from ground level. And this has made the 

hatchery not to be properly heated for a hatching and 

development of fry. 

b. Dragon flies were a major challenge as they deposited 

their larvae which kills the fry. 

4.3. Recommendations 

a. The external and internal walls of the hatchery building 

should be raised up to lintel levels also a door and 

windows should also be installed in the hatchery 

building. 

b. An over head tank should also be installed for the 

hatchery building for easy circulation of water. 

c. Based on the result obtained from the above 

experiment, it is therefore recommended that farmers 

should start planting moringa olifera in their farms and 

especially around their ponds. 

d. Moringa olifera leaf powder should be used as feed 

additive for fish fry and fingerlings. 
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