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Abstract: The nutritive value of Leucaena leucocephala in the diet of the Clarias gariepinus was investigated in this study; fingerlings 
(7.60g ± 0.001) were fed diet containing 0%, 5%, 10%, 15% and 20% inclusion levels of Leucaena leaf meal for 8 weeks 
in outdoor hapa system. Result obtained reveals that Fish fed 20% Leucaena leaf meal had the best performance in terms of 
weight gain, specific growth rate (SGR) and feed conversion ratio (P<0.05), hence Leucaeana leucocephala leaf meal can 
be included in the diets of Clarias gariepinus at 20% inclusion levels without adverse effect on the African catfish. Further 
research could focus on higher inclusions level in an attempt to further reduce cost of fish production.
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Introduction
Feed is one of the major inputs in aquaculture production, 

however, the technology of feed production is the least developed 
sectors of aquaculture in Africa and other developing countries of 
the World (Gabriel et al., 2007). High cost of fish feed is one of the 
problems hampering aquacultural development. Expensive feeds 
will marginalized or even nullify the profitability of fish farming 
production, consequently lowering yield in terms of quality and 
quantity (Adikwu, 1992). Fish feed account for at least 60% of the 
total cost of production hence has motivated research into locally 
available, cheap and unconventional feeds as alternative feed 
stuffs for fish (Tiamiyu et al., 2013) to reduce cost of production 
without compromising the health of the fish. 

A number of plants continue to be investigated for their 
potential in supplementing or even replacing conventional feed 
stuffs. Leucaena leucocephala has been identified to be one of 
such plants capable of reducing feed cost as the nutritive values 
are right and it’s abundant in most part of the country (Jones 
1979). Leucaena leucocephala is a leguminous, multipurpose 
tree that provides fuel wood, green manure, improves degraded 
lands and can be used as a cover crop. The leaves contain about 
22.7% crude protein (Atawodi, et al., 2008) and survive well 
on degraded soils which are low in nutrients. It has bi-pinnate 
leaves, lanceolate leaflets and has flat pods containing small 
seeds. Although the leaves and seeds contain antinutritional factor 
known as mimosine (Francis et al., 2001) which has been reported 
to inhibit growth in animals (especially nonruminants), however 
with processing this antinutrients are easily destroyed hence 
improving their usability as animal feed. This study therefore 
seeks to determine the optimum inclusion level of Leucaena leaf 
meal in diets formulated for Clarias gariepinus a widely cultured 
fish species in West Africa.

Materials and Methods
The fingerlings of Clarias gariepinus for this study were 

obtained from the research farm of the Fisheries Department, 
University of Agriculture Makurdi. The experiment which lasted 
for 56days was carried out in an earthen pond using hapa system. 
Hapas made from nets measuring 1x1x1 were mounted on a 
kuralon rope and set across the pond surface and properly staked 
to the dyke of the pond using bamboo sticks. Stones were attached 
to the four bottom corners of the hapas to enables the bottom 
surface of the hapas spread uniformly and to extend properly. The 
extension made easy inflow and outflow of water through each 
hapa system; the hapa nets were submerged half way below the 
water to enable easy access to the experimental fish.

The feed ingredients used in the feed formulation include Fish 
meal, Soybean meal, Maize meal, Vitamin and Mineral premixes. 
They were purchased from the Makurdi Modern market and 
were processes and grinded into meal for storage according to 
the methods described by Tiamiyu et al (2014). Leucaena leaves 
were gotten within the premises of the University of Agriculture 
Makurdi, soaked for three days and sundried for another three day 
according to method described by Amisah, et al., (2009) by this, 
antinutritional factor are assumed reduced drastically.

35% crude protein diets were formulated using Pearson square 
method, with Leucaena leaf meal included at 0% (DT1), 5% 
(DT2), 10% (DT3), 15% (DT4), and 20% (DT5) (Table 1). The 
diets so formed were pelletized using a pelleting machine after 
weighing appropriately and thorough mixing of the ingredients. 
The fish were fed twice daily, at 5% body weight throughout 
the experiment and condition under an averagely constant water 
quality (Table 3). Water quality parameters were measured during 
each sampling. Temperature and dissolved oxygen was measured 
using multi-water parameter checker. The pH was also measured 
with pH meter. Proximal composition of the experimental 
diets and composition of experimental fish before and after the 
experiment were determined according to the method described 
by AOAC (2000). Means of data were subjected to one-way 
analysis of variance (ANOVA) at 5% level of significance and 
were significant differences were observed, means were separated 
using Duncan multiple range test.

Results 
Proximate analysis of experimental diet reveals that crude 

protein content of diet reduced significantly as the inclusion 
level of Leucaena leucocephala leaf meal (LLM) increased with 
36.81 CP recorded in Diet 1 and 35.08 CP recorded in Diet 5 
the same trend were observed for fat. Water quality measured 
was statistically similar and within the recommended ranges of 
optimum growth of the fish. Growth performance of the African 
catfish, Clarias gariepinus fed these diets for 8weeks (Tables 2-5) 
reveals that feeding with 20% inclusion level of LLM gave the best 
growth performance in terms of weight gain (7.64), growth rate 
(0.14) specific growth rate (1.249), feed conversion ratio (23.34) 
and Protein efficiency ratio (0.22). General growth performance 
may be described as increasing as the inclusion level of Leucaena 
leucocephala leaf meal increased (Figure 1). Proximate analysis 
of experimental fish after feeding diet with various inclusions of 
LLM reveals that there was significant protein retained after the 
study had ended with highest protein recorded in diet 5 (19.15), 
similarly fat was also observed to increase as the inclusions level 
of LLM increased.

Ingredients DT1 DT2 DT3 DT4 DT5
Fish meal (%) 27.81 26.40 24.99 23.57 22.16
Soybeans meal (%) 27.81 26.40 24.99 23.59 22.16
Maize meal (%) 42.89 40.71 38.53 36.36 34.18
Leucaena leaf meal (%) - 5.00 10.00 15.00 20.00
Vitamin/mineral premix (%) 1.00 1.00 1.00 1.00 1.00
Salt (%) 0.50 0.50 0.50 0.50 0.50

Table 1: Gross composition of experimental diets.
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Discussion
It is important that the alternative protein sources for animal 

feed do not conflict with human food security interests, the use 
of leaf meal as a possible fish meal substitute to reduce the cost 
of fish feed is receiving increasing attention by fish nutritionists 
around the world (Bairagi et. al., 2004). This study has 
demonstrated that the leaves of LLM can be included in the diet 
of African catfish without compromising growth performances 
of the African catfish. The major challenge limiting the use of 
alternative food sources of plant origin is it’s acceptability by 
the fish, and this frequently relates to the palatability of the diet 

(Rodriguez et. al., 1996). Lower growth response of Oreochromis 
niloticus fed higher levels of cassava peels were reported by 
Oresegun and Alegbeleye (2001). However, all the experimental 
diets were accepted by Clarias gariepinus fingerlings in this 
study, indicating that the levels of incorporation of Leucaena leaf 
meal did not affect the palatability of the diets, instead there was 
observed significant increase in growth as the inclusions levels 
increases. This could be due to the processing technique applied 
which involved soaking and drying the leave hence reducing the 
antinutrient  in Leucaena leaf meal which is mainly mimosine. 
This observation is in line with the works Siddhuraju and Becker 
(2003), Francis et. al., (2001) and Fagbenro (1999) who reported 

parameters DT1 DT 2 DT3 DT4 DT5 P value
Moisture 11.25±0.05c 12.22±0.01a 10.64±0.01d 11.75±0.01b 11.29±0.01c 0.001
Protein 36.81±0.0.01a 36.44±0.03b 35.71±0.01c 35.25±0.01d 35.08±0.01e 0.001
Fat 6.21±0.01a 4.19±0.02b 3.72±0.02c 3.49±0.01d 3.18±0.00e 0.001
Fibre 5.16±0.02e 5.28±0.01d 5.81±0.01c 6.28±0.01a 6.02±0.02b 0.001
Ash 8.22±0.01e 8.73±0.00d 8.97±0.01c 9.25±0.01b 10.68±0.01a 0.001
NFE 32.35±0.00e 33.14±0.02d 34.06±0.03b 35.09±0.03a 33.75±0.02c 0.001
Mean in the same row with different superscripts differ significantly (p<0.05)

Table 2: Proximate composition of experimental diets.

Control DT1 DT2 DT3 DT4 DT5
Temperature 25.82±0.45 25.44±0.36 25.98±0.3 25.63±0.26 26.39±0.18 26.78±0.19
pH 5.44±0.15 5.72±0.13 5.54±0.43 5.58±0.16 5.80±0.24 5.70±0.25
D.O 6.47±0.11 6.50±0.12 6.60±0.10 6.68±0.12 6.51±0.11 6.61±0.12
Mean in the same row has no significant difference (p>0.05)

Table 3: Values of some water quality parameters monitored during the experiment.

Parameters Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 P-Value
MIW 7.50 + 0.00 7.50 + 0.00 7.50 + 0.00 7.50 + 0.00 7.51 + 0.01 0.49
MFW 12.00 + 0.01c 12.43 + 0.03b 12.43 + 0.03b 12.56 + 0.02b 15.16 + 0.98a 0.01
MWG 4.50 + 0.00c 4.92 + 0.03bc 4.93 + 0.02bc 5.06 + 0.02b 7.64 + 0.97a 0.01
GR 0.081 + 0.00c 0.088 + 0.00c 0.087 + 0.00b 0.090 + 0.00c 0.14 + 0.02a 0.01
SGR 0.84 + 0.00b 0.90 + 0.00b 0.90 + 0.00b 0.92 + 0.00b 1.249 + 0.11a 0.01
Feed Fed 28.82 + 0.01c 29.74 + 0.01bc 30.23 + 0.01b 29.93 + 0.01bc 32.66 + 0.87a 0.00
FCR 6.40 + 0.00a 6.04 + 0.03ab 6.14 + 0.03ab 5.92 + 0.03b 4.33 + 1.33c 0.00

FCE 15.62 + 0.00b 16.56 + 0.09b 16.29 + 0.07b 16.89 + 0.09b 23.34 + 2.33a 0.01

PER 0.13 + 0.00b 0.14 + 0.00b 0.14 + 0.00b 0.14 + 0.00b 0.22 + 0.03a 0.01

ANPU
Survival (%)

24.7 + 0.01b

100±0.00
26.30 + 0.01a

100±0.00
27.87 + 0.04a

100±0.00
22.41 + 0.01c

100±0.00
21.97 + 0.43c

100±0.00
0.00
0.60

Mean in the same row with different superscripts differ significantly (P<0.05)
Keys: MIW= Mean initial weight; MFW= Mean Final weight; MWG= Mean weight gain; GR=growth rate; FCR = Feed conversion ration; SGR = Specific growth rate; FCE = 
Feed conversion efficiency; PER = Protein efficiency ratio; ANPU = apparent net protein utilization

Table 4: Growth performance of Clarias gariepinus fingerlings fed varying inclusion levels of Leucaena leucocephala leaf meal.

Parameters Initial DT 1 DT 2 DT 3 DT 4 DT 5 P-Value
Moisture 78.12+0.02a 62.11+0.01d 61.32+0.02e 63.36+0.01b 62.41+0.01c 62.31+0.01c 0.001
Protein 8.45+0.01e 17.11+0.01d 17.67+0.01c 18.22+0.02b 19.31+0.01a 19.15+0.15a 0.001
Fat 6.87+0.01e 9.91+0.01d 10.02+0.02cd 10.21+0.02c 11.16+0.01b 12.86+0.01a 0.021
Fibre 2.05+0.05 2.41+0.01 2.35+0.01 2.51+0.01 2.41+0.01 2.38+0.01 0.24
Ash 2.82+0.22 2.14+0.61 2.86+0.51 2.77+0.01 2.26+0.21 2.31+0.11 0.231
NFE 1.70+0.00d 6.32+0.01a 5.78+0.02b 2.94+0.01c 2.47+0.04c 0.99+0.12e 0.001
Mean in the same row with different superscripts differ significantly (P<0.05)
*NFE = Nitrogen free extract

Table 5: Proximate composition of experimental fish before and after experiment.
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that incorporation of processed leaf meals in the diet of fish will 
not reduce palatability of the diets hence capable of supporting 
growth performance of fish. The result of Russel., et al (1983) is 
at variance to the present finding as decreased growth rate was 
observed with the inclusions of Corn soyabeans meal, observed 
decrease was said to have resulted due to reduction in the level 
of protein and essential amino acids in the diet containing higher 
substitution level of leaf meal replacing fish meal. Nutritional 
trials on tilapia revealed that 1pil-1pil, Leucaena leucocephala 
leaf meal in the diets at 12.5% inclusion did not affect growth, 
however, at high levels of inclusion, 25% or more, the growth of 
O. niloticus was adversely affected, however, other various studies 
on Tilapia fishes have shown that leaf meal protein at low levels of 
inclusion (less than 50%) in fish diets are able to support growth 
(Ritcher et. al., 2003; Santiago et. al., 1988; Afuang et.al., 2003), 
the plant sources, anti-nutritional factor, processing methods, etc. 
may have been the reason for the observed differences in these 
reported studies. The growth performances of the fish (shown 
in Table 3) agree with those of the early works of Ritcher et.al., 
(2003). Nutritional trials by Sotolu (2010) on Clarias gariepinus 
fed Leucaena leucocephala seed meal reveal that inclusions 
beyond 4.88 adversely reduce growth of the fish, the observed 
difference between the present study and that of Sotolu (2010) 
may be due to higher anti-nutritional content of seed compared to 
leaves which may not be destroyed by mere soaking and drying 
hence consistent increase of the Leucaena leucocephala seed meal 
in the diet increased the anti-nutritional content of the diet and 
hence retarded growth significantly (Jones 1979; and Tangendijaja 
et al., 1990). All fish fed the experimental diets produced higher 
values of fish carcass protein and lipid than initial values, yet there 
existed significant difference among them indicating different 
utilization levels of the diets. These significantly high values of 
crude protein is in line with the reported work of Alegbeleye et 
al. (2001) on the effective utilization of bambara groundnut at 
varying levels by Heteroclarias. Mortality are good indicators of 

the suitability of the diet and environment where fish are cultured, 
hence the high survival of fish observed in this study are probably 
due to the suitability of LLM in the diet of Clarias gariepinus, 
good handling and good water quality management.

Conclusion
The leaves of Leucaena leucocephala have the potential to 

make considerable contributions to feeding of the Africa catfish as 
this study demonstrate the it’s suitability at 20% level of inclusion 
without any negative effects on the growth. Leucaena leaves are 
locally abundant in the tropics and can be obtained throughout the 
year.  
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Figure 1: Weekly growth of Clarias gariepinus fed experimental diets.
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