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ABSTRACT: The study was conducted to evaluate the performance characteristics of Tilapia zilli fingerlings fed with 
locust bean meal as a replacement for soya bean meal in the diet. Two hundred and ten (210) heterogeneous sexes of 
Tilapia zilli fingerlings with mean weight of 15.24±0.01g were reared for 84 days in five rectangular glass tanks measuring 
0.9 m x 0.45 m x 0.45 m and partitioned into three replicates with 14 fingerlings in each replicate. Five experimental diets 
were formulated at 0% (soya bean meal only), 25%, 50%, 75% and 100 % locust bean meal inclusion levels at T1, T2, 
T3, T4, and T5 respectively. Results showed that there were no significant differences (p>0.05) among the treatments as 
compared to mean weight gained, feed intake, feed conversion ratio, specific growth rate, protein efficiency, 
mortality/survival rate. Fish fed 100% locust bean meal showed the best growth performance in body weight gain, food 
conversion ratio and specific growth rate (SGR) but with poor condition factor and high mortality rate (54.76%). The study 
indicated that fermented African locust bean meal could be included in the diets of Tilapia zilli at 50% inclusion level from 
the view point of low mortality rate and final condition factor over other treatments. African locust bean meal could also be 
recommended for food security management purposes in replacing soya bean meal in order to reduce conflict that could 
emanates from the wide range of usage for other dietary purposes. 
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INTRODUCTION 
 
Aquaculture industry has been globally recognized as the 
fastest growing food producing industry. According to 
NACA (2004), aquaculture contributes more than 19 
million tons of fish annually to the world fish supply, thus 
the industry plays important roles in meeting the ever 
increasing demand for fish by the teaming world 
population. In the same vain, aquaculture in Nigeria is 
gaining importance through employment creation and 
income generation, particularly in the socio-economically 
weaker fishers’ folks which represent the poorest section 
of the society in many developing countries. The growth 
and intensification of aquaculture for fish production has 

raised several issues that need to be addressed for the 
sustainability of the industry such as development of fish 
feed from high quality, inexpensive sources as well as 
method for making the feed free from anti-nutritional 
factors by using cheap, unconventional, and readily 
available source of feed ingredients for fish feed 
formulation (NACA, 2004). 

Fish nutrition is an integral part of modern commercial 
aquaculture practices that provides balanced nutrition 
required by cultured fish by providing a broad knowledge 
of the function of each of it constitutes in the choice of the 
most suitable commercial ration for the  fish  in  formulating 
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diets (Houlihan et al., 2001). According to Tom and Van-
Nostrand (1986), there are progressive studies on fish 
nutrition within the last few years with the development of 
original balanced commercial diets for optimal growth and 
health of fish. Good nutrition is essential in the production 
of aquatic animals because it enables production of 
healthy and high quality product. The development of new 
species-specific diets formulations from feed ingredients 
that supplies protein, carbohydrates, vitamins lipids and 
minerals requirement supports the aquaculture industry as 
it expands to satisfy increasing demand for affordable, 
safe and high quality fish and seafood products (NRC, 
1993). 

Oke and Umoh (1987) reported that some of the 
aquaculturist in the developing country cannot afford the 
animal products which are rich in sources of essential 
amino acid in the diets of their fish which led to the search 
for plant protein and vitamin substitutes. The research 
carried out in Nigeria by ICLARM (2007) on the 
replacement of soya meal with another plant protein 
sources in the production of animal feed most especially 
fish feed. To meet the increasing demand of animal feeds 
with adequate protein content most especially in the 
Tilapia culture gave impetus in the use of plant protein 
source in the replacement of animal protein source.  

Plants provide nearly 2/3 of the world supply of food 
protein for human and animal in which 10 TO 15% come 
from legumes. Among the leguminous plants used by man 
is the African locust bean tree (Parkia biglobosa) (Fetuga 
et al., 1974). African locust bean (Parkia biglobosa) has 
been found useful especially in the fermented form with 
nutritional composition of 38.50% crude protein, 21.17% 
fat, 2.00% crude fiber, 1.80% ash and 36.13% 
carbohydrate (Odebunmi et al. 2010). This plant belongs 
to the family, Fabaceae and seed of the plant is 
dicotyledons as documented by Odebunmi et al. (2010). 

Tilapia is a genus of fish in the cichlid family and a native 
to Africa in warm freshwater habitat in many countries. 
There are about 100 species of the cichlid family with the 
common name of Tilapia. Tilapia zilli is one of the most 
common farmed Tilapia species in the world. Tilapia zilli is 
exceptionally hardy and required little or no expensive high 
protein feed to grow quickly. An herbivorous fish that will 
readily accept feed containing plant materials as feed. The 
adult reaches sexual maturity at age of 5 to 6 months and 
grow to 60 cm in length and up to 4.2kg in weight within 
one year under a good growth condition as highlighted by 
Froese and Pauly (2013). 

This study is focused on the replacement of soya bean 
meal with fermented African locust bean meal (Parkia 
biglobosa) in formulating fish diets using Tilapia zilli as a 
test animal.   
 
 
MATERIALS AND METHODS 
 
The study was conducted in the Grow-out Unit of  Fisheries  

 
 
 
 
Technology Department, Lagos State Polytechnic, Ikorodu 
Lagos. Two hundred and ten (210) heterogeneous sexes 
of Tilapia zilli fingerlings with mean weight 15.24±0.01 g 
sourced from hatchery unit of department was used as test 
animal. The test animals were acclimatized by undergoing 
starvation therapy for 24 hours. Fresh water from 
departmental overhead tank supplied by water borehole 
was used throughout the experimental periods. Electronic 
weighing scale, models SP-60 calibrated to 2- decimal 
place was used to take the routing weight of the test 
animals. Water test kit that contains Hand-held digital pH 
meter, Dissolved oxygen meter and temperature gauge of 
model PCT-407 was used to monitor water quality 
parameters during the experiment. Air pump aerator of 
model 9.5 Supreme 950 GPH was also used to improve 
dissolved oxygen level.  

The culture system consisted of five rectangular glass 
tanks measuring 0.9 m x 0.45 m x 0.45 m partitioned into 
three (replicates) for completely randomized experimental 
design. Fourteen tilapia fingerlings were stocked randomly 
in each partitioned glass tank filled with water from 
overhead water tank system. The fermented locust beans 
(Parkia biglobosa) (Oladunmoye, 2007)  used in the diet 
was sundried for 18 days and then oven dried for 30 
minutes at temperature of 40°C to make the locust beans 
brittle for ease of grinding and adequate pulverization with 
other feed ingredients to formulate 15.055kg diets each for 
5 experimental units at gradient levels of replacement of 
locust beans with soya beans meal (full fat) at 35% crude 
protein using Pearson’s Square Method 
(extension.colostate.edu, 2018 ) as shown in Table 1. 
Africa locust beans meal (FALBM) was substituted with 
soya beans meal (SBM) at gradient levels of 0% (T1), 25% 
(T2), 50% (T3), 75% (T4) and 100% (T5) respectively.  

The initial mean weight of fish in each experimental 
treatment was taken prior to the commencement of the 
feeding trial. The fishes were fed twice a day between 7.00 
hours and 16.00 hours at the rate of 5% body biomass 
which was adopted for 12 weeks. The daily ration was 
divided into two halves, one for morning feeding allotment 
and second half for afternoon feeding allotment. Feeding 
rates were adjusted weekly for 12 weeks based on the 
weight gain of the test animal in each experimental unit/ 
treatment. 

The left over feed and fecal materials were siphoned 
every day to reduce water pollution from decayed food and 
metabolites. The water in the glass tanks was changed 
twice in a week from overhead water tank supply to 
improve water quality. During the experimental period, the 
essential water quality parameters were monitored with 
water test kits. 

Experimental diet evaluation on the performance 
characteristics of Tilapia zilli fingerlings are based on 
growth indices such as Mean Weight Gain (WG) = Final 
weight of fish - Initial weight of fish), Specific Growth Rate 
(SGR) (% per day) = (Loge W2-LogeW1)/T2-T1x100. 
Where  W2 is weight  of  fish  at  time  T2 (final) and W1 is 



 
 
 
 
weight of fish at time T1 (initial). Feed Conversion Ratio 
(FCR= Total feed consumed by fish (g)/Weight gained by 
fish (g), Protein Efficiency Ratio (PER) = Wet weight gain/ 
Protein fed). Mortality rate (M) = (No-Nt x 100%/No). Where, 
No is the number at the start of the experiment and N1 is 
the number at the end of the experiment. The Condition 
factor (K) was calculated using mathematical notation of   
K =W × 100/ L3. Where: W = Weight of fish and L = 
Standard length of fish. 

The experiment was conducted using completely 
randomized design where each treatment was randomly 
replicated with 14 fingerlings of Tilapia zilli. The data 
collected on the growth performance of Tilapia zilli 
fingerlings were statistically analyzed using one–way 
analysis of variance (ANOVA) according to Little and Hills 
(1978). 
 
 
RESULTS 
 
Table 1 shows the experimental diets formulation with 
percentage inclusion of each food ingredients. 

The results on performance characteristics and growth 
indices of Tilapia zilli fingerlings fed with gradient 
replacement of soya bean meal (SBM) with fermented 
African locust bean meal (FALBM) in the diet over 12 
weeks period are presented in Table 2. Table 2 shows that 
Tilapia zilli fingerlings fed with 100% (T5) replacement of 
fermented African locust bean meal (FALBM) over soya 
bean meal (SBM) provides the highest weight gain, best 
food conversion ratio and the lowest feed intake in the 
experimental diets. However, T5 (100%) inclusion of 
FALBM had the highest mortality rate and lowest condition 
factor. However, fishes in T1 (0% FALBM) had the least 
weight gain, FCR and SGR.  

There were no significant differences (p>0.05) in the 
mean weight gain, feed conversion ratio (FCR), specific 
growth rate (SGR), initial condition factor and final 
condition factor in all the experimental diets but there was 
significant difference (p<0.05) in mortality rate. 

Table 3 shows the mean values of the essential 
physicochemical parameters. The mean values were 
marginally different from each other in the treatment and 
coincidentally falls within the culturable limits for Tilapia 
spp. culture except Nitrite and Nitrate that are high in 
concentrations. All the nutrients and water quality 
characteristics were not significantly different (p>0.05). 
 
 
DISCUSSION     
 
The competitive use of soya bean for man and animals has 
been observed in the recent past especially with the 
increase in the awareness in nutritional value it provides, 
this has brought both animals and man into dietary 
collusion path in the use of this nutritive crop, therefore, 
the need to find alternative by using  other  source  of  plant  
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protein in the diet of animals with minimal range in use for 
other dietary purposes that will also improve the growth 
characteristics is a necessity. 

The present study showed the effects of replacing 
fermented African locust beans meal (FALBM) with soya 
bean meal on the growth performance of Tilapia zilli. 
Weight gain, food conversion ratio and specific growth rate 
increased significantly with increase in the levels of 
replacement of SBM with FALBM might be guided in the 
insight of crude protein value in FALBM that surpasses 
SBM (full fat) as reported by Odebunmi et al. (2010). The 
nutrients utilization of FALBM by Tilapia zilli could also be 
one of the responsible factors for the corresponding 
increment in the measured growth parameters in the 
experiment, this agreed with the report of Tom and Van-
Nostrand (1986). However, the use of FALBM in the diet 
of Tilapia zilli should not be viewed with the intention of 
conflicting with human food security interest as reported by 
Amisah et al. (2009) as it is being used as food condiment 
in Africa delicacy but from the view point of crude protein 
content for better yield in Tilapia production because, 
FALBM contains 38.50% crude protein whereas SBM 
contains 37.51% crude protein as reported in the scientific 
publications  of Babatunde et al. (2010) and FAO (2004). 

The experimental diet that contains 100% FALBM (T5) 
level of inclusion performed better than any other diets in 
the experiment. The reason could be the effect of 
characteristics aroma of FALBM in the diet T5 which 
serves as food condiment (Babalola et al., 2016) and add 
flavor for better food intake, digestibility and the enhanced 
nutrient bioavailability in the fish as mentioned by Odunfa, 
(1986). No significant differences (p>0.05) were observed 
in all the experimental diets probably due to the fact that 
both test diets are from plant protein source that lacks 
essential amino acids.  

The least growth parameters recorded in T1 shows that 
fermented African locust bean meal has more crude 
protein than soya bean meal, this corroborate the findings 
of Babatunde et al. (2010) and FAO (2004). It is obvious 
from the results obtained that the increase in the 
percentage inclusion of FALBM affects the fish growth 
exponentially. 

Consequently, T5 had the best FCR which shows that it 
takes less feed to produce one kilogram of fish. This is an 
indication that an increase in the level of feeding can 
reduce FCR but in this study, T5 had the lowest feed intake 
which gave best FCR.  This agreed with the findings of 
Wenk et al. (2003). 

However, high mortality recorded in treatment T5 is as a 
result of high level of turbidity observed in the treatment 
from high percentage inclusion of FALBM which reduces 
dissolved oxygen in the water and affect over all water 
quality for fish survival as reiterated by Babalola and 
Fiogbe (2017). 

The condition factor of the experimental fish is the 
determination of their well-being as proposed by Fulton 
(1904). The condition  factor ‘K’ (Initial and Final) of  all  the  
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Table 1. Composition of experimental diets (kg) for Tilapia zilli fingerlings. 
 

Ingredients  
T1 

(0% LBM) 

T2 

(25% LBM) 

T3 

(50% LBM) 

T4 

(75%LBM) 

T5 

(100%LBM) 

Fish Meal 3.000 3.000 3.000 3.000 3.000 

SBM 2.900 2.200 1.400 0.700 - 

FALBM - 0.700 1.400 2.200 2.900 

Maize 8.300 8.300 8.300 8.300 8.300 

Bone meal 0.750 0.750 0.750 0.750 0.750 

Lysine 0.015 0.015 0.015 0.015 0.015 

Methionine 0.015 0.015 0.015 0.015 0.015 

Salt 0.015 0.015 0.015 0.015 0.015 

Premix 0.030 0.030 0.030 0.030 0.030 

Vitamin c 0.030 0.030 0.030 0.030 0.030 
 
 
 

Table 2. Growth indices of Tilapia zilli fingerlings fed gradient levels of replacement of soya bean meal 
with processed locust bean mean (0-12) weeks. 
 

Performance Parameters T1 T2 T3 T4 T5 

Initial weight 12.89 12.53 12.61 12.61 12 

Final weight 

Weight gain (g) 

17.59 

2.35 

17.95 

2.71 

17.85 

2.61 

17.85 

2.61 

18.28 

3.04 

Feed intake (g) 2.27 2.27 2.36 2.26 2.23 

Feed conversion ratio 0.97 0.84 0.90 0.87 0.70 

Specific growth rate (%/fish/g per day) 0.052 0.059 0.056 0.058 0.071 

Initial condition factor (K) 0.51 0.57 0.56 0.97 0.74 

Final condition factor (K) 0.35 0.20 0.49 0.36 0.15 

Mortality (%) 7.14 7.14 9.52 16.67 54.76 
 
 
 

Table 3. Mean values of essential physicochemical parameters. 
 

Parameters T1 T2 T3 T4 T5 

pH 6.4 6.2 6.1 6.4 6.7 

Dissolved oxygen (mg/l) 7.20 7.21 7.00 7.80 7.24 

Temperature (oC) 

NO3 (mg/l) 

NO2 (mg/l) 

26.50 

0.22 

0.038 

26.53 

0.32 

0.038 

26.58 

0.41 

0.038 

26.52 

0.45 

0.040 

26.54 

0.66 

0.042 
 
 
 

experimental fishes was below 1.0 indicating that the test 
animals before and after the feeding trials are not in good 
physiological conditions. Consequently, the Condition 
Factors were not significantly different (p>0.05) for all the 
treatments. This observation corroborates the work of 
Datta et al. (2013). This condition factor that falls below 
recommended standard of 1.0 is attributed to the fact that 
the test animals are in captivity for feeding trial of 
formulated feed which are void of natural feed with 
balanced ration found in natural body of water as reported 
by Amisah et al. (2009). 

It was observed during the experiment that the water in 
culture tanks was turbid, the higher the percentage 
inclusion of FALBM the higher the turbidity and mortality 
respectively. Similarly, the progressive increase in 

mortality of the fish between T2 and T5 could also be 
attributed to the increase in the inclusion of FALBM in the 
diet with the attendant negative effect of excess natural 
organic matter from FALBM in the fish diets on the water 
quality. This observation supports the report of Minnesota 
Pollution Control Agency (2008) on the effect of pollution 
through feeding on the survival of aquatic organisms. 

Another phenomenon observed from experimental glass 
tanks with FALBM inclusions that are responsible for 
progressive increase in mortality was the gas bubbles 
emanating from the glass tank water. These gas bubbles 
were as a result of bacterial action on residual decayed 
FALBM in the uneaten food that releases Ammonia 
Nitrogen into the air. Nitrite is toxic to aquatic animals as 
reported  by  EIFAC  (1973)   and   cited   by  Babalola  and 



 
 
 
 
Fiogbe (2017). It causes methemoglobin which inhibits the 
passage of oxygen in aquatic animals causing “fish kill” 
(Brown and Mcleay, 1975). Also, residual effect of anti-
nutritive factor in the processed locust bean meal as 
reported by Gernah et al. (2007) could also be responsible 
for the high mortality rate recorded.  

The replacement of soya bean meal with fermented 
African locust bean meal has the potential to make 
considerable contributions to the performance of Tilapia 
zilli when included at the moderate levels in their diets and 
also, reduce the competition with other feed ingredients 
that are useful for other purposes. The use of plant protein 
source had been tried by various researchers in animal 
nutrition by either replacing or mixing of plant protein 
source in the diet of fish but the findings from such 
research works are not fully implemented in Nigeria 
because fish farmers still depend on the use of old fashion 
in the formulation of fish feed which takes about 40 to 50% 
in the production cost as explained by Bardach et al. 
(1986). The need for alternative use of plant protein in the 
fish feed formulation was corroborated in the works of El-
Sayed (1999) and Amisah et al. (2009). 

 
 
Conclusion and recommendations 
 
The results from this study showed that fermented African 
locust beans meal could be used at recommended level of 
inclusion to promote growth of Tilapia zilli and also, serves 
as a good plant protein supplement that can be used to 
replace soya bean meal in their diet but not at high level of 
inclusion which could have lethal effect on the fish as 
shown in Table 2 but at moderate level that can enhance 
better performance. 

This study revealed that, the use of fermented African 
locust beans meal as a replacement for soya bean meal in 
the diet of Tilapia zilli were not significant (p>0.05) in the 
weight gain, feed intake and feed conversion ratio in all the 
treatments but there were significant differences when 
compare the growth performance of fish in T5 with other 
treatments in the experiment. However, this cannot be 
recommended from the view point of high percentage 
mortality recorded and lowest feed intake in T5. 
Fermented African locust beans meal is hereby 
recommended to be included in the diet of Tilapia zilli at 
50% level of inclusion which shows better condition factor 
and highest feed intake. This experiment should be 
repeated in ponds to see if better results could be obtained 
outside laboratory and more efforts should be geared 
towards effective management of water quality at T5 which 
affect their condition factor and increases mortality 
percentage. 
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