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Summary

This study focused on the effect of feed supplementation with Afrostyrax lepidophyllus fruit bean powder on some zootechnical performances of Oreochromis sp 
(red tilapia) fry in concrete tanks. 360 monosex fry of Oreochromis sp with an average weight of 1.95 ± 0.34g were divided into 12 happas, including 30 subjects per 
happa in triplicate in a completely randomized system for four food rations. TS (Imported Skreting feed), T0 (feed without supplement), T(0.1%F) (feed containing 0.1% A. 
lepidophyllus fruit bean powder), T(0.2%F) (food containing 0.2% fruit bean powder of A. lepidophyllus).

These feeds were distributed 4 times a day to the fry at a regular time interval of 3 hours including 7 a.m., 10 a.m., 1 p.m. and 4 p.m. the fry were fed at 11% of their 
biomass for one month and then at 10% for six weeks. The analysis of variance showed no signifi cant difference (p > 0.05) in the survival rates (97.66 ± 1.02%-98.66 ± 
0.90%) but a trend on the rise in favor of feeds supplemented with the spice. Live weight (19.37 ± 0.47), average weight gain (16.96 ± 0.47), total length (7.80 ± 0.04), daily 
weight gain (0.22 ± 0.01g/d), the specifi c growth rate (9.12 ± 0.25g%/d) were signifi cantly higher (p < 0.05) with fry fed with feed supplemented at 0.2 % fruit beans of A. 
lepidophyllus (T0.2%F) compared to the fry fed with the feed without supplement (T0) but signifi cantly (p < 0.05) lower compared to the values   recorded with the fry fed 
with the feed imported feed Skreting (TS). The feed conversion ration was not signifi cantly (p > 0.05) affected regardless of the treatment considered. Total length was 
signifi cantly (p < 0.05) higher with fi sh fed imported feed (TS) and feed supplemented with 0.2% A. lepidophyllus fruit bean powder compared to treatments. Fed with feed 
without supplement (T0) and with feed supplemented with 0.1% of this spice (T0.1%F). The signifi cantly higher feed cost of production (p < 0.05) was recorded with the 
treatment fed imported feed Skreting (TS) compared to the other treatments which were also comparable to each other for this parameter. The condition factor K was not 
signifi cantly (p > 0.05) affected by the treatments. The supplementation of 0.2% of A. lepidophyllus bean powder in the feed can advantageously be used to improve the 
zootechnical performance of Oreochromis sp fry in the pre-fattening phase.
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Introduction

One of the challenges of the present century is that of 
solving the problem of food insecurity, which is a growing 
problem, hence the mission of the FAO, which is to fi ght 
hunger and poverty in the world. In view of the increase in 
the world population, which is around 10 billion people, 
and people suffering from hunger, undernourishment or 
malnutrition have increased since 2015 [1]. Achieving food 
self-suffi ciency therefore represents a major challenge for 
developing countries, in this case those in Africa. Thus, the 
fi rst Millennium Development Goal (MDG1) is to solve the 
problem of poverty and guarantee food security in the world 
[2]. The growing need for quantity and quality of dietary protein 
requires special attention to be paid to fi sh production, given 
that fi sh and other aquatic products are recognized as both 
the healthiest foodstuffs on the planet and whose infl uence on 
the natural environment is very small [1]. In Cameroon, fi sh 
is the main source of animal protein, a very valuable source of 
essential trace elements for nutritional balance and health. The 
decline in catches observed today is attributable to the increase 
in fi shing intensity, the pollution of aquatic environments, the 
destruction of fi sh habitats, the introduction of new species and 
climate change [3]. According to Junie, et al. [4]. Absence of fi sh 
feed industries, diffi cult access to credit, absence and/or lack of 
quality fi ngerlings, lack of qualifi ed personnel, lack of mastery 
of production technologies and poor management of fi sh ponds 
are all constraints that continue to hamper the development of 
the sub-sector in Cameroon. However, rich in its biodiversity 
in terms of resources, it has signifi cant production potential. 
Natural resources can therefore be exploited directly or 
indirectly in fi sh production. Despite the various efforts made 
by the Cameroonian government to intensify the aquaculture 
sector, feeding fi sh species remains a major diffi culty faced by 
fi sh farmers. Since the ban on the use of antibiotics as growth 
promoters in animal feed in the European Union in 2006, 
we have witnessed the emergence on the market of many 
natural feed additives which have the potential to improve 
animal production performance. Among these additives can 
be mentioned probiotics, prebiotics, trace elements, enzymes, 
plant extracts, essential oils (HE) and spices. Spices are noble 
products that used in small quantities alone or in mixtures 
improve the fl avor of the feeds in which they are incorporated. 
Some also have nutritional virtues, functional properties and 
pharmacological virtues [5]. Some spices commonly used in 
the preparation of traditional dishes in Africa have been the 
subject of numerous chemical studies [5-7]. For example, 
Tetrapleura tetraptera known in Cameroon under the name of 
“4 sides” is a spice widely used in traditional sauces whose 
chemical composition reveals substances such as saponin, 
fl avonoids and alkaloids which gives it an activity antibacterial 
[6] and anti-ulcer [8]. Furthermore, the study by Nweze, et al. 
[7] revealed that its use as an additive in broiler drinking water 
improves its growth performance, blood constituents, balances 
the intestinal bacterial fl ora and reduces the cost of production. 
Afrostyrax lepidophyllus is also a local spice consisting of 91% 
sulphide-containing compounds and 1.2% phenylpropanoid 
(eugenol) which has a strong inhibitory effect on the growth of 

human cancer cells [9]. The aqueous extracts of this spice have 
anti-amylase and anti-lipase activity which give it antioxidant 
potential [10]. Furthermore, Moukette, et al. [11] reported that 
the extracts of Afrostyrax lepidophyllus have a high content of 
polyphenolic and fl avonoid compounds, exhibiting a strong 
antioxidant potential and a signifi cant protective potential on 
liver enzymes, an ability to reduce the population of pathogenic 
bacteria in the intestine, thus reducing the competition they 
deliver to the intestinal fl ora benefi cial for the occupation of 
the intestinal walls and therefore ensuring the good health of 
the digestive tract for better absorption of nutrients. Bark and 
fruits of Afrostyrax lepidophyllus commonly called washer or wild 
onion is a spice whose functions are to stimulate the functions 
of pancreatic enzymes (lipases, amylases and proteases) and 
increase the activity of digestive enzymes in the stomach and 
gastric mucous membranes [12,13]. According to Muneendra, et 
al. [14], The bark and fruit of this spice Afrostyrax lepidophyllus 
contain compounds possessing signifi cant antioxidant 
properties with many other attributes including stimulation 
of digestive enzymes, lipid metabolism and modulation of 
microbial populations. However, this spice has not yet been 
studied in aquaculture feed. Tilapia, being one of the species 
of piscicultural interest prized by the population, and whose 
breeding requires a food as well as ecological and biological 
contribution meeting its requirements in order to intensify its 
production. It is in this perspective that this study was initiated 
with the general objective of contributing to the search for 
antibiotic substitutes that can promote animal growth and are 
safe for humans and the environment. 

Materials and methods

Study zone

The study was carried out at the Agro-ecological farm in 
the village called Bilone located in Cameroon, in the Center 
Region, Department of Lékié, Arrondissement of Obala with 
geographical coordinates 4° 10’ 00’’ of latitude North and 11° 
32’ 00’’-11°31’60’’ East longitude and 539-528 m above sea 
level. The average precipitation per year is around 1577 mm. 
Temperatures reach maximums of 35 °C in the dry season and 
20°C in the rainy season [15].

Biological material

360 monosex red tilapia fi ngerlings, with an average 
weight of 1.95 ± 0.34g and a total length of 2.4 ± 0.15 cm were 
used in this study. These fi ngerlings were purchased from the 
YOULIA FISH farm based in Douala-Cameroon. The fry were 
acclimatized for two weeks in the happas in a concrete tank 
and fed with a feed formulated with local ingredients during 
this period.

An exogenous skreting brand food whose composition is 
given by the manufacturer was purchased in the local market.

The various ingredients used for the formulation of the 
other three rations and the bark of Afrostyrax lepidophyllus were 
purchased on the local market in the city of Yaoundé, Central 
Region of Cameroon.
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Non-biological material and experimental device

12 happas with a mesh diameter of 0.2 mm and a dimension 
of 0.4×0.4×1 m, sewn beforehand and installed in a 15 m3 
concrete tank following a completely randomized device (3 
repetitions x 4 treatments) were used. Each replicate contained 
30 fry and each treatment 90 fry.

Experimental rations

Four isoprotein feeds of 42% have been formulated. A 
positive control ration without supplement consisting of 
imported feed skreting T0+, a negative control ration consisting 
of feed formulated with local ingredients without supplement 
T0-. From the latter, two other rations were formulated by 
adding 0.1% fruit bean powder of A. lepidophyllus (T0.1%F), 
and 0.2% fruit bean powder of A. lepidophyllus (T0.2%F). The 
various ingredients used for the formulation of its feeds were 
purchased on the local market and distributed according to the 
proportions previously established and given in Table 1. The 
ingredients were measured, mixed by hand, granulated with a 
granulator and then dried in the oven. Open air on a tarp.

Rations

Ts = Skreting brand feed (Positive control);

T0 = Local feed without supplement (Negative control);

T0.1% F = Feed supplemented with 0.1% Afrostyrax 
lepidophyllus fruit bean powder;

T0.2% F = Feed supplemented with 0.2% Afrostyrax 
lepidophyllus fruit bean powder.

Conduct of the trial

Each treatment thus contained a total of 90 fi ngerlings, 
therefore 3 happas of 30 fi ngerlings each. These fry were fed 
at a frequency of four times (4) per day at a regular interval 
of 3 hours including 7 a.m., 10 a.m., 1 p.m. and 4 p.m. with 
quantities of food equivalent to 11% of their biomass during 
the fi rst month then 10 % over 6 weeks of experience for all 
treatments. A control fi shing was carried out every two weeks 
(after 14 days) and at the end of its fi shing the characteristics 
of growth such as the weight was measured using a balance 
sensitivity of 0.001g to the load. Then with an SF-400 scale 
with a sensitivity of 1g, the size (total length) of the fry was 
measured using graph paper. The fry were introduced into a 
bucket containing water and were handled in such a way as not 
to leave them out of the water for long. Before distribution of the 
different diets, the quantities proportional to the densities of 
the fry for each happa were calculated, weighed and crumbled. 
These quantities of feed distributed to the fry were adjusted 
according to their evolution. A TDS/EC/PH/SALT/SG/ORP 
brand multi-parameter was used for taking the temperature 
and the JBL brand analysis kit for taking the physicochemical 
parameters.

Zootechnical parameters and characteristics studied

 Survival rate (SR)

SR (en%) = 100 × NF/Ni

NF = number of fi sh at the end of the experiment and Ni = 
number of fi sh at the start of the experiment.

Growth characteristics

 Live weight

At the start of the test and every 14 days thereafter, fi sh from 
each experimental unit were weighed. The weekly weight gain 
was obtained by taking the difference between 2 consecutive 
average weekly live weights

 Average weight gain (AWG in g) = fi nal average fi sh 
weight (FAFW in g) - initial average fi sh weight (IAWG 
in g);

 Average daily gain (ADG in g/day) = (FAWG-IAWG)/t 
With IAW = initial average weight (g), FAW = fi nal 
average weight (g), t = duration of the experiment (in 
days);

Table 1: Centesimal composition of the experimental feed.

Ingredients Percentages (%)

Fishmeal 30

Soy fl our 20

Cotton cake 18

Peanut cakes 16

wheat bran 5

corn fl our 3

Cassava fl our 3

Millet fl our 2

CMAV chair 5%* 2

Salt 0.1

Shellfi sh meal 0.1

Peanut oil 0.8

Total 100

Calculated chemical composition

Protein (% DM) 42.22

Digestible energy (kcal/kg) 3006.16

Fat (% DM) 3.91

Cellulose (% DM) 8.11

Calcium (% DM) 2.26

Phosphorus (% DM) 1.41

Lysine (% DM) 2.92

Methionine (% DM) 0.91

Na (% DM) 0.46

Chemical composition analyzed

Proteins (% of DM) 42.43

Lipids (%) 12.1

Carbohydrates (%) 27.5

Dry matter (%) 86.32

Digestible energy (kcal/kg) 3750.5

*Premix 5%; Metabolizable energy = 2078 Kcal/Kg; Crude protein = 40%; Lysine = 
3.3%; Methionine = 2.40; Calcium = 8%; Phosphorus = 2.05%. DM = Dry mattera
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 Specifi c growth rate (SGR in %day) = [(ln Pmf –ln 
Pmi)/ rearing time (day)] x 100; Pmi = initial average 
weight (g), Pmf = fi nal average weight (g);

 Feed conversion ratio (FCR) = Quantity of feed 
distributed / Body mass gain;

 Condition factor (K) = W×100/ LT3 with W: weight (g), 
LT: Total length (cm).

 Cost of feed intake = cost of kg of feed x feed intake;

 Feed cost of production of one kg of fi sh (FPC in CFA 
francs) = Purchase price of the feed × CI

Statistical analyzes

Data on survival rate, growth and economic characteristics 
were subjected to one-way analysis of variance (ANOVA 1). 
When signifi cant differences existed between the treatment 
means, Duncan’s test was applied to separate at the 5% 
signifi cance level. SPSS 20.0 (Statistical Package for Social 
Sciences) statistical software was used for these analyses.

Results and discussions

Effect of feed supplemented with Afrostyrax lepidophyllus 
fruit bean powder on the survival rate in the pre-fattening 
phase of Oreochromis sp fry.

The effects of feeds supplemented with Afrostyrax 
lepidophyllus fruit bean powder. On the survival rate of fry 
of Oreochromis sp are represented in Figure 1. It appears that 
whatever the treatment considered, the supplementation of 
the food with the fruit bean powder of A. Lepidophyllus had 
no no signifi cant effect (p > 0.05) on the survival rate of fry 
of Oreochromis sp. However, there is an upward trend when 
Afrostyrax lepidophyllus fruit bean powder. Is supplemented in 
the feed. The highest survival rate (p > 0.05) was recorded with 
the diet supplemented with 0.2% A. lepidophyllus fruit bean 
powder (98.66 ± 0.90%) and the rate the lowest (p > 0.05) with 
Ts positive feeds (97.66 ± 1.02%).

The survival rate, which varied from 97.66 ± 1.02% to 
98.66 ± 0.90%, was not signifi cantly (p > 0.05) affected by the 
treatments over the entire period. His results are superior to 
those of Togoli, et al. [16] who recorded varying survival rates 
of 88.67 ± 1.53% to 95.00 ± 1.00% on Oreochromis niloticus with 
food supplemented with 10, 20 and 30 grams of Garcinia kola 
and Turraea heterophylla. On the other hand, this survival rate 
is less than 100% recorded by Gültepe, et al. [17] with a feed 
supplemented with 0, 200, 400 and 600mg/kg feed of Tribulus 
terrestris extracts on the growth of Oreochromis niloticus fry. 
The plant extracts and concentrations tested did not negatively 
infl uence fry survival rates. Similar conclusions were made by 
Pechsiri and Yakupitiyage [18]. Similarly, the survival rates 
noted would indicate that these fry value the feed supplemented 
with fruit bean powder from A. lepidophyllus without affecting 
their survival. The difference observed compared to Togoli, 
et al. [16] could be explained by the 0.2% level of fruit bean 
powder of A. lepidophyllus in food which would have biochemical 
properties to strengthen the immune system thus improving 
the resistance of fi sh to diseases and the stress of breeding.

Effect of feed supplemented with A. lepidophyllus fruit bean 
powder in the feed on some growth performance of Oreochromis 
sp. fry.

The growth characteristics of Oreochromis sp fry over the 
entire trial period are grouped in Table 2 and illustrated in 
Figures 1-5.

It shows that apart from feed consumption, the 
consumption index and the condition factor, all the other 
characteristics increase signifi cantly (p < 0.05) increased with 
the supplementation of feed with bean powder. Of fruits of A. 
lepidophyllus.

Feed intake

Mean feed consumption (Table 2) was not signifi cantly (p 
> 0.05) affected by feed supplementation with A. lepidophyllus 
fruit bean powder. However, the highest feed consumption 
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Figure 1: Variation in the survival rate of fry fed with feed supplemented with A. 
lepidophyllus fruit bean powder according to the treatments over the entire study 
period.
a: Histograms with the same letter are not signifi cantly different (p > 0.05); TS: 
skreting imported feed; T0: feed without supplement; T (0.1%F): feed containing 
0.1% fruit bean powder of A. lepidophyllus; T (0.2%F): feed containing 0.2% fruit 
bean powder from A. lepidophyllus. F = Fruit bean powder.

Table 2: Growth characteristics of Oreochromis sp fry fed with food supplemented 
with Afrostyrax lepidophyllus fruit bean powder over the entire test period.
Charactéristics 

studied
Taux de supplémentation (%)

TS T0 T 0,1%F T 0,2%F p

FI (g) 104,86 ± 3,52 85,64 ± 2,29 87,69 ± 3,42
100,06 ± 

2,67
0,092

LW (g) 21,97 ± 2,25a 17,10 ± 0,40c 17,93 ± 0,55c 19,37 ± 0,47b 0,005
WG (g) 19,55 ± 0,25a 14,69 ± 0,40c 15,52 ± 0,55c 16,96 ± 0,47b 0,005
TL (cm) 9,20 ± 0,04a 8,17 ± 0,21b 9,15 ± 0,18a 9,13 ± 0,13a 0,000

DWG (g/j) 0,28 ± 0,01a 0,20 ± 0,01c 0,20 ± ,00c 0,22 ± ,03b 0,000
FCR 5,36 ± 0,52 5,83 ± 0,82 5,65 ± 0,40 5,90 ± 0,10 0,267

SGR (g%J)  9,81 ± 0,22a 6,99 ± 0,51c 7,08 ± 0,25c 7,80 ± 0,25b 0,000
K (%) 1,65 ± 0,29 1,79 ± 0,03 1,51 ± 0,36 1,70 ± 0,06 0,732

FPC (fcfa) 153,72 ± 7,20a 51,66 ± 6,65b 53,97 ± 8,68b 56,7 ± 2,20b 0,000
a,b,c: (p > 0.05) values   with the same letter on the same row are not signifi cantly 
different. FI: Feed Intake; LW: Live Weight; DWG: Daily Weight Gain; WG: Weight 
Gain; SGR: Specifi c Growth Rate; FCR: Feed Conversion Ratio; K: Condition Index; 
FPC (fcfa): Feed Production Cost. TS: Skreting Imported Feed; T0: Feed Without 
Supplement; T (0.1%F): Feed Containing 0.1% fruit bean powder of A. lepidophyllus; 
T (0.2%F): feed containing 0.2% A. lepidophyllus fruit bean powder; F= Fruit bean 
powder.
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(104.86 ± 3.52g) was recorded with the fry fed imported feed 
skreting (TS) and the lowest (491.40 ± 16.42g) (p > 0 0.05) with 
the fry fed with the feed supplemented with 0.1% fruit bean 
powder of A. lepidophyllus (T0.1%F).

Live weight, weight gain, specifi c growth rate

From Table 2, it appears that live weight, weight gain and 
specifi c growth rate were signifi cantly higher (p < 0.05) with 
the fry fed with imported feed skreting Ts (21.97 ± 1.53g; 19.55 ± 
0.25g and 9.81 ± 0.22 g%/d respectively) compared to all other 
rations. However, with supplementation with A. lepidophyllus 
fruit bean powder, the 0.2% T(0.2%F) supplement feed made it 
possible to record signifi cantly (p < 0.05) higher performance. 
(19.37 ± 0.47g; 16.96g ± 0.47; 9.81 ± 0.22 respectively) 
compared to fi ngerlings fed local feed without supplement T0 
(17.10 ± 0.58g; 14.69 ± 0.40g; 6.99 ± 0.51g%/d respectively) 
which also recorded the lowest performance and to fry fed 
with feed supplemented with 0.1% fruit bean powder from 
A. lepidophyllus T(0.1%F) (17.93 ± 0.55g; 15.52 ± 0.55g; 7.08 ± 
0.25g%/day respectively).

The bi-weekly live weight curves (Figure 2) of the different 
treatments show the same profi le, the same pace and the same 
trend. However, from the beginning to the end of the study, 
the curve of the fry fed with the imported feed remained well 
above those of the other treatments over the entire period of 
the study.

The variations in weight gain and specifi c growth rate of 
fry from the different treatments over the entire period of the 
study illustrated in Figures 3,4 show an increase in weight 
gain and specifi c growth rate with increasing rates. Of A. 
lepidophyllus fruit bean powder in the diet compared to the 
control ration without supplement. However, at the rate of 
0.2% A. lepidophyllus fruit bean powder, a signifi cantly higher 
weight gain and specifi c growth rate (p < 0.05) were recorded 
compared to the treatments without supplement (T0) and 
T(1%F).

This study demonstrates that the presence of Afrostyrax 
lepidophyllus fruit bean powder has a positive effect on the 
well-being and growth of fi sh. The growth factors in this 
case the average weight gain (14.69 ± 0.40g to 19.55 ± 0.25g), 
the daily weight gain (0.20 ± 0.01g/d to 0.28 ± 0.01g/d), the 
specifi c growth rate (6.99 ± 0.51g%/d to 9.81 ± 0.22g%/d) 
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Figure 2: Bi-weekly evolution of the daily live weight of fry fed with feed supplemented 
with A. lepidophyllus fruit powder over the entire study period
TS: Skreting imported feed; T0: Feed without supplement; T (0.1%F): Feed 
containing 0.1% fruit bean powder of A. lepidophyllus; T (0.2%F): Feed containing 
0.2% fruit bean powder of A. lepidophyllus; d (day).
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Figure 3: Variation in weight gain of fry fed with feed supplemented with A. 
lepidophyllus fruit bean powder over the entire study period
a,b,c: Histograms with the same letter are not signifi cantly (p > 0.05) different. TS: 
Skreting imported feed; T0: Feed without supplement; T (0.1%F): Feed containing 
0.1% fruit bean powder of A. lepidophyllus; T (0.2%F): feed containing 0.2% A. 
lepidophyllus fruit bean powder.

Figure 4: Variation in the specifi c growth rate of fry fed with food supplemented with 
A. lepidophyllus fruit bean powder as a function of time.
a,b,c: Histograms with the same letter are not signifi cantly (p > 0.05) different. TS: 
Skreting imported feed; TS: Skreting imported feed; T0: feed without supplement; T 
(0.1%F): feed containing 0.1% fruit bean powder of A. lepidophyllus; T (0.2%F): feed 
containing 0.2% A. lepidophyllus fruit bean powder; F= Fruit bean powder.
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Figure 5: Bi-weekly evolution of the condition factor of fry fed with feed supplemented 
with A. lepidophyllus fruit bean powder as a function of time.
Skreting imported feed; T0: Feed without supplement; T (0.1%F): Feed containing 
0.1% fruit bean powder of A. lepidophyllus; T (0.2%F): Feed containing 0.2% fruit 
bean powder of A. lepidophyllus; d: (day).
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The condition factor K

The conditioning factor K was not signifi cantly (p > 0.05) 
affected by the treatments over the entire study period. 
However, it varied between 1.51 ± 0.66 and 1.79 ± 0.03%.

The curves of the biweekly evolution of the condition factor 
of fry fed with food supplemented with A. lepidophyllus fruit 
bean powder as a function of time show the same profi le and 
evolve in sawtooth.

The condition factor K during the period of the experiment 
did not have a signifi cant difference (p > 0.05). These values   
varied between 1.51 and 1.70%. These values   of the condition 
factor K obtained at the end of the test were lower than 
2.53 and 2.36 reported by Tigoli, et al. [16] for 30 days by 
incorporating respectively 20% Garcinia kola and 10% Turraea 
heterophylla in O. niloticus and comparable to those obtained 
by Ibrahim, et al. [27] on O. niloticus fry which are around 1.04 
± 0.02; 1.79 ± 0.05; 1.98 ± 0.1 respectively high in open water, 
Enclosure and Happas for males and less than 1.99 ± 0.05; 2.76 
± 0.02a; 2.44 ± 0.04 for females obtained by the same author. 
This difference could be explained by exogenous factors such 
as the composition of the experimental feed, the farming 
infrastructure, and endogenous factors, namely the size and 
strain of the fi sh, which were different.

Feed cost of production

The feed cost of production was signifi cantly (p < 0.05) 
higher with the subjects fed the imported feed skreting 
TS (153.72 ± 7.20 fcfa) compared to the local ration without 
supplement T0 (51.66 ± 6.65 fcfa) and rations supplemented 
with grain powder of A. lepidophyllus T(0.1%F) and T(0.2%F) 
(53.97 ± 8.68 and 56.70 ± 2 20 CFA francs respectively) which 
were also comparable to each other.

Feed production costs were signifi cantly (p < 0.05) affected. 
That of the imported feed is signifi cantly higher compared to 
those of the other treatments which were comparable between 
them, testifying that the supplementation of feed with the 
powder of fruit beans of A. lepidophyllus induces a reduction in 
the cost of production.

Conclusion

At the end of this study on the effect of the supplementation 
of the fruit bean powder of Afrostyrax lepidophyllus in the feed 
on some zootechnical performances of the fry of Oreochromis 
sp (red tilapia) in concrete tank, it appears that the rate 
survival, growth characteristics and feed cost of production 
were signifi cantly and positively affected by the level of A. 
lepidophyllus fruit bean powder supplementation. However, 
the highest zootechnical parameters were recorded in subjects 
fed feed supplemented with 0.2% A. lepidophyllus fruit bean 
powder.

In addition, these test feeds have varying consumption 
indexes, although statistically not different; when these 
are lower than that of the commercial industrial feed on the 
market. The feeds developed in this study have the advantage of 

observed during the experiment varied signifi cantly (p < 0. 
05) with the treatments. They were higher with the skreting 
diet, followed by those of the diet supplemented with 0.2% 
Afrostyrax lepidophyllus fruit bean powder, compared to those of 
the other treatments. But these recorded weight gain values   are 
lower than those of Touahria [19] who obtained weight gains of 
23.8 g and 21.8 and a daily weight gain of 0.39 g/d and 0 .35g/d 
over a period of 60 days using foods made from agricultural 
by-products (soybean meal, cottonseed cake, corn and millet 
bran) and commercial food. Similarly, the average weights 
and weight gain recorded in this work are higher than those of 
Gültepe, et al. [17] who found that different concentrations of 
Maltese cross T. terrestris (200, 400 and 600 mg/kg) in diets 
improved the growth performance of O. niloticus by 304.04 
± 0.16 % at 446.35 ± 1.03%. Similar results were observed in 
Poecilia reticulata [20] and Cryptoheros nigrofasciatus [21] 
which were fed diets containing extracts of Maltese cross T. 
terrestris. Moreover, various studies have revealed that plant 
extracts improve the growth of aquatic animals [22-24].
Although our results indicate that A. lepidophyllus fruit bean 
powder has growth-stimulating effects in fi sh, there are gaps 
in understanding the mechanisms of action of these extracts 
in fi sh. Unknown factors in various medicinal plants lead to 
favorable results in fi sh and shrimp trials [25]. Medicinal plants 
promote lipid metabolism, protein accumulation and growth 
performance [22]. The fruit bean powder of A. lepidophyllus 
commonly known as wild onion is a spice whose functions 
are to stimulate the functions of pancreatic enzymes (lipases, 
amylases and proteases) and increase the activity of digestive 
enzymes in the stomach and gastric mucous membranes 
[12,13]. Moukette, et al. [11] reported that the bark and bean 
extracts of Afrostyrax lepidophyllus fruits have a high content 
of polyphenolic and fl avonoid compounds, exhibiting strong 
antioxidant potential and signifi cant protective potential on 
liver enzymes. Furthermore according to [9] the bark and fruit 
beans of Afrostyrax lepidophyllus contain compounds possessing 
important antioxidant properties with many other attributes 
including stimulation of digestive enzymes, lipid metabolism 
and modulation of microbial populations.

The Feed conversion ratio

The analysis of variance showed no signifi cant difference 
(p > 0.05) in the Feed conversion ratio between the treatments 
over the entire study period. However, the conversion ration 
varies between 5.36 ± 0.56 and 5.90 ± 0.10.

At the end of this experiment, no signifi cant difference 
was observed between the treatments (p > 0.05) but the 
consumption indices obtained varied between 5.36 and 5.90. 
These values   of the consumption index are higher compared 
to those obtained by Bamba, et al. [26] which was 1.5 and 2.5. 
From its values   obtained it could be that the fry consume the 
food more than they grow. But a question about the effective 
intake of its food is inevitable given these high values. This 
could also be due to losses by dispersion of the food in the 
water at distribution.
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being locally available, relatively less expensive, and accessible 
to fi sh farmers, unlike commercial industrial feed. Utilization 
of locally available feed ingredients would reduce the cost of 
compounded feeds and feed preparation can be done on a small 
scale leading to job creation in the fi eld.

Recommendations

Subject to additional studies, producers can advantageously 
use the feed formulated from local products and supplemented 
with 0.2% powdered Afrostyrax lepidophyllus fruit beans for 
feeding Oreochromis sp fry in the pre-fattening phase.
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