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Abstract 
 

Hence, the interest in variations in feeding frequencies in 
captive Nile tilapia fry. Two hundred forty mixed-sex fries, 
intended to test the feeding frequency, with an initial average 
weight of 0.03 0.04g; corresponding to an average size of 1.4 
cm, randomly distributed in (12) boxes each containing 4 
fry/L. Fry are fed with Naturalleva import pellets for 30 days. 
A single photoperiod is studied for long days (18L: 6D) and to 
maintain an intensity of 2500 lux. The Statistics data are 
analyzed using software (R) and tested for normality and 
homogeneity of variance before being subjected to variance 
analysis (ANOVA; p≤0.05) and Duncan’s method. A multiple 
range test was used to compare the mean differences. A feed 
frequency of 4 times and six (06) times a day shows more 
efficient use of food than once, twice, and three times a day of 
food intake. The overall growth parameters for larval tilapia 
rearing are satisfactory, with the feeding regime set at 35% of 
the biomass of captive residents for two weeks of rearing, and 
17.5% for the remaining two weeks. These results represent 
standards for the launch of captive breeding of the Nile tilapia 
strain, which will allow freeing themselves from the often 
expensive and foreign currency imports of fry for the country. 

 
 

INTRODUCTION 
Aquaculture is the farming of 

aquatic organisms in both coastal and 
inland areas involving interventions in the 
rearing process to enhance production. 
The global aquaculture production of fish 
has grown tremendously during the last 
seventy years from less than a million tons 
in the early 1950s to 82 million tons with 
the value of USD 250 billion in 2018. The 
contribution of aquaculture to world fish 
production reached 46 percent in 2018, up 
from 25.7 percent in 2000 (FAO, 2020).  

Diet is one of the most important 
aspects of growing aquatic organisms, as 
costs can become quite high depending on 

the diet strategy adopted (Martinez-
cordova et al., 1998). In addition, the 
frequency of feeding affects survival rates, 
dietary intake, growth (Wang et al., 2007; 
Xie et al., 2010), enzyme activity and 
immunity (Garcia and Villarroel, 2009; 
Liu et al., 2018; Peixoto et al., 2017, 
Hisano et al., 2020). 

Optimal feeding frequency is very 
important for optimal growth, survival, 
immunity and stress resistance (Cho et al., 
2007; Imsland et al., 2019). Reduced 
feeding frequency results in reduced fish 
growth and survival; however, higher 
feeding frequency not only increases the 
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cost of aquatic animals but also 
accumulates waste that affects water 
quality (Tian et al., 2015; 
Thongprajukaew et al., 2017). 

The objective of this study is to 
assess the effect of feeding frequencies on 
growth yield and feed efficiency of 
captive-grown Nile Tilapia Oreochromis 
niloticus fry. 

 
METHODOLOGY 
Place and Time 

The study is carried out at the 
Laboratory of Sciences and Technics of 
Animal Production (LSTAP), of the 
Abdelhamid Ibn Badis University, 

Mostaganem, Algeria, during the summer 
season. 
 
Research Design 

The water temperature is 
maintained at 28°C. The water is 
oxygenated via an oxygen area pump, in 
each box by diffusers, to maintain good 
water quality. A partial water change to 
(10% of the total volume) is carried out 
each day. The boxes are cleaned each 
morning, and the feces are siphoned 
before the first diet, a compound of 
imported food (Table 1). Treatments have 
been designed as T6, T4, T3 and T2 and 
each treatment has three replicates (Table 
2). 

 
Table 1. Analytical components of the imported food. 

Import feed (4 mm) «naturalleva» granules 
Analytical constituents % 
Crude protein 54 
Crude fat 18 
Crude fiber 0.9 
Crude ash 7.5 
Phosphorus 1.3 
Sodium 0.9 
Calcium 1.4 

 
Table 2. Feeding frequency and feeding time for O. niloticus fry in each group. 
Feeding 
frequency 

Feeding time 
9:00 12:00 15:00 18:00 21:00 00:00 

T2* √    √  
T3 √ √ √    
T4 √ √ √ √   
T6 √ √ √ √ √ √ 

T2*: Treatment of feeding frequency twice daily 
 
Work Procedures 
Photoperiod and Light Intensity 

The control of the light is ensured by 
digital timers to fix the desired 
photoperiod (18 hours of light and 6 hours 
of darkness) (Hui et al., 2019)  

The light intensity is evaluated using 
a light meter (photometric sensor) 

“teto545 lux, fc”. To maintain an intensity 
of 2500 lux. 

 
Feeding Frequency 

Two hundred forty mixed-sex Nile 
tilapia fries (Figure 1), were randomly 
distributed in 12 boxes containing a 
density of four fry/L, corresponding to the 
standard suggested by (El-Sayed, 2000). 
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Figure 1. 33-day-old fry. 
 

The optimal daily diet is 45% of the 
biomass for the first two weeks and 22.5% 
of the biomass for the last two weeks of 
the experiment. The amount of food is 
recalculated at the beginning of each 
week. O. niloticus fry was fed between 9: 
00 h and midnight: 00:00 h, at a rate of 
two to six times per day 
 
Measurement of Growth Parameters 

For each fish, during each week, 
parameters are recorded, initial weight, 
final weight, total and standard length, 
body height, weight gain, daily growth, 
specific growth rate, condition factor,  

The amount of food consumed, and 
the rate of feed conversion, as well as the 
survival rate, based on these measures, the 
growth performance of the fish is 
calculated and the formulae applied to the 
data obtained are borrowed from (Aderolu 
et al., 2010; Sarr et al., 2015): 

 
Average	weight	gain	(GMP) = 𝑊	2	 − 	𝑊	1 
Growth	rates	(g/day) = 	!"#!$

%"#%$
X	100  

Specific	growth	rate	(SGR)

=
ln	(w2) − ln	(w1)	

	t2 − t1
X100 

W 1 = initial weight (g) 
W 2 = final weight (g) 
(t2 -t1) = duration between w2 and W 1 

(in day). 

Feed	conversion	rate	(FCR)

= 	
total	food	consumption	(g)
total	gain	in	wet	weight	(g)

 

Condition	factor	(K)	(%) = 	
w
TL&

x	100 
Where:  
W: Body weight in grams 
TL: Total length (cm). 
Survival	rate	(RS)

= 	
Final	number	of	fish	
Initial	number	of	fish

× 	100 
 
Data Analysis 

The data were analyzed using Excel 
2016 and Software R and tested for 
normality and homogeneity of variance 
before being submitted to variance 
analysis (ANOVA; p < 0.05) and Duncan’s 
method. A multiple range test was used to 
compare the different averages. 
 
RESULTS AND DISCUSSION 
Feeding Frequency 

During the experiment, food is 
consumed regardless of the frequency of 
the diet (Table 2). 

The weight gain is different between 
the four tests with a minimum measured 
value in T3 of 0.78 g, and a maximum 
value in T4 of 1.42 ± 0.21 (Figure 2; A). 
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Figure 2. GP; GT; TC; SGR values between the four treatments. 
 
Table 3. Nile tilapia fry growth parameters. 
Parameters T2* fois T3 fois T4 fois T6 fois p <0.05 
Initial Weight (w1) (g) 0.03 0.03 0.03 0.03 Vide 
Final weight (w2) (g) 0.92± 0.07 0.81 1.44± 0.20 1.36± 0.13 0.0389 * 
Initial length (L1) (cm) 1.4 1.4 1.4 1.4 Vide 
final length (L2)(cm) 3.75± 0.28a 3.70ab 4.57± 0.17 b 4.6± 0.15 b 0.0188 * 
GT=L2-L1 2.35 ±0.28a 2.30ab 3.17 ±0.17 b 3.20± 0.15 b 0.0188 * 
GP(g) 0.89 ±0.07 a 0.78a  1.42±0.21 a 1.3±0.13 a 0.0389 * 
TC (g/days) 0.029±0.002a 0.026a 0.047±0.006 a 0.044±0.004 a 0.0389 * 
SGR (%) 4.96± 0.12 ab 4.77a 5.60±0.20 b 5.51±0.15 ab 0.0223 * 
FCR 0.99 d 0.98c 0.61 a 0.67 b <2e-16 *** 
FCE (%) 100.57 a 101.29b 161.87 d 148.29 c <2e-16 *** 
K (%) 1.76±0.25a 1.59a 1.50±0.03 a 1.41±0.26 a 0.459 
TS (%) 92.5±10.60 a 100 a 95.0±7.07a 90±0 10a 0.818 

The statistical significance of the codes: 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 ' ' 1 ; T2*: Treatment of 
feeding frequency twice daily 
 

Based on the results of the ANOVA 
test (Table 3), we note that there is a 
significant difference of 0.0389 * between 
the feeding frequency. The gain in size 
(GT) is 2.30 g (T2) with a maximum 
average of 3.20 ±0.15 g (T6) (Figure 2; 
B). The gain in size increases with a result 
of 3.17± 0.17g for T4. A significant 
difference of 0.0188 * between the four 
treatments is recorded. The growth rate 
for (T2) represents a minimum value of 
0.026 and a maximum value for T4 of 
0.047 ±0.006 g (Table 3). 

The highest growth rate (TC) is 
represented by fry fed four times (04) and 
six times (T6) per day. The lowest rate is 
the fry fed twice and three times a day 
(Figure 2; C). The average specific growth 
rate varies from a minimum of 4.77 g in 
T2 to T3 and a maximum of 5.60 ± 0.20g 
(Figure 2; D) in T 4 and T6.  

There is also a significant difference 
of 0.0223 * between the feeding frequency 
(Table 3). 
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Figure 3. FCR; FCE; K; TS values between the four treatments. 
 

The highest feed conversion rate 
(FCR) is found in fish fed twice and three 
times per day (T2 = 0.98) and (T3 = 
0.99) respectively, followed by subjects 
fed four and six times per day (T4 = 
0.61; T6 = 0.67) (Figure 3; E). Fry fed 
four (04) times and six (06) times per day 
have the lowest feed conversion rate 
(FCR) value. 

The feed conversion efficiency rate 
(FCE), the highest is observed in the 
feeding frequency of four (04) times per 
day (T4= 161.87%) and six times per day 
(T6= 148.29%). The feed conversion 
efficiency (FCE) values recorded in this 
study are greater than 100% considered to 
be “excellent growing” (Figure 3; F). 

There is a very significant difference 
of 2e-16 *** between feed frequencies for 
feed conversion rates (FCR) and feed 
conversion efficiency FCE). The 
percentage “condition factor” values (%) 
range from 1.41 ±0.26 (T 6 ) to 1.76 
±0.25 (T2 ) during the study period 
(Figure 3; G). The highest survival rate 
(TS) is found in fish fed three and four 
times a day (Figure 3; H). 
 
Discussion 

El-Sayed et al. (2002) recommends 
a dietary intake rate of between 30 and 
45%, which is the case of our study. The 
same author, reports that fry growth rate 
and survival were extremely poor at a 10% 
feeding level, and significantly improves at 
a 30% increase in optimal dietary intake.  

To stabilize afterward, it is also 
suggested that the density of charge of the 
fry and the level of food intake, must be 
respectively 5 fry/L and 30% feed intake 
of biomass per day which is well 
confirmed in our results, see a diet of 35% 
for two weeks of larval rearing and 17.5% 
for three other weeks of follow-up, at the 
laboratory level. 

We also note that the growth 
performance of tilapia fry is strongly 
dependent on the frequency of daily feed 
intake, and where all the growth 
parameters analyzed are significantly 
different except the conditions factor 
(Table 3). Moreover, the survival rate of 
this population during the follow-up 
period is very appreciable, even 90% at 
T6. This reflects the survival performance 
of the Nile tilapia. 

The Average Specific Growth Rate 
ranges from a minimum of 4.77%/d in T2 
and T3 to a maximum of 5.60± 0.20%/d 
in T4 and T6. These results on the growth 
of this strain, are similar to those reported 
by Sissao et al. (2019), with 90 days of 
follow-up, the specific growth rate varies 
from 5.15 to 9.21%/d and the daily weight 
gain from 0.23 to 0.56 g/j. These values 
are relatively close to the intervals 5.38 to 
7.18%/d and 0.10 to 0.31 g/d obtained for 
the strain Maryut as a function of the 
temperature of the farmed water (Azaza et 
al., 2008). 

However, the homogeneity of our 
breeding conditions suggests that abiotic 
factors have not been an influencing factor 
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in the expression of fry zootechnical 
performance. (Migaud et al., 2013). 
Indeed, in terms of the physicochemical 
quality of the water, the averages of the 
parameters controlled at the laboratory 
level are in the appropriate intervals for 
the fish culture of Nile tilapia (Tran-Duy et 
al., 2008). 

We noted that the highest feed 
conversion ratio (FCR) is found in fry fed 
twice a day T2, followed by fish fed three 
times a day T3. However, fish fed four 
(04) and six (06) times a day have the 
lowest feed conversion rate (FCR).  

In this study, we observe very 
interesting results in tilapias with a higher 
feeding frequency. Results showed that 
significantly higher weight gain, specific 
growth rate, feed conversion and protein 
efficiency ratio were observed at feeding 
frequency of four to five times daily 
(Daudpota et al., 2016). However, these 
researchers conducted experiments for 
only two and six meals a day and did not 
mention intermediate frequencies. Feed 
frequency is an important factor, as it can 
affect the growth, survival and 
composition of the net as well as water 
quality. 

Optimal feeding frequency can 
result in significant savings in feeding 
costs (Davies et al., 2006). On the other 
hand, the low values of the condition 
coefficient and the consumption index of 
the different batches also indicate optimal 
rearing conditions (van de Nieuwegiessen 
et al., 2009). 

The present study reveals that 
juveniles of tilapia from the Nile need a 
dietary frequency of four or six times a day 
to obtain a better growth performance, 
associated with a high weight gain and a 
better food conversion. Adding that food 
growth and conversion are influenced by 
food and that increasing unlimited food 
intake is counterproductive (Hung et al., 
1993; Ng et al., 2000). 

The minimum level of dietary intake 
corresponding to four times a day, 
reported in our observations corresponds 
well to that recommended by Daudpota et 
al. (2016). A diet greater than four times 

a day is synonymous with waste and its 
decomposition is harmful to the larval 
rearing of tilapia, in addition a feeding 
frequency of two and three times a day, 
provide only nutrient maintenance needs 
of the larvae, and their growth rate is 
affected. 

According to the study by Hisano et 
al. (2020) the power frequency four times 
a day improved in WG and PER. These 
results are consistent with a study of 
juvenile blunt-snouted sea bream 
Megalobrama amblycephala, which was 
observed to improve growth and 
immunity in animals fed four times a day 
(Li et al., 2014). 

Improved growth and food 
efficiency in diet frequency testing is 
closely related to gastric evacuation time, 
which depends on temperature, dietary 
intake, diet quality, body size, gut 
capacity, satiety and metabolic rate (Cho 
et al., 2007; Riche et al., 2004), and the 
return of appetite, which is the 
consequence of the gastric emptying rate 
(Cho et al., 2007). 

For example, at the end of the 
experiment, Nile tilapia fed at 20%, 30%, 
20% and 30% of the daily amount had the 
best results, verified by survival rate, 
biomass, mean final weight and feed 
conversion rate (Araujo et al., 2020). 

Soares et al. (2018) evaluated the 
yield of Nile tilapia fry subjected to 
different feeding levels (6, 9 and 12% 
body weight per day) and different 
feeding frequencies (4 and 6 times per 
day) for a period of 35 days, fed 48% 
crude protein ration bran and observed 
that feeding frequency did not affect the 
productive performance of fish and that 
the best performance of fry was observed 
with a feeding level of 9% of live weight 
by the day, in four daily meals. Maybe 
that’s why our high-frequency-fed fish had 
poor growth performance. Similar results 
were obtained in Centropristis striata 
(Russo et al., 2017). 

The amount of food provided or the 
frequency with which it is administered 
may affect its use once the food is placed 
directly in water. The portion of the food 
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that is not consumed will either be diluted 
or leached, resulting in increased feed 
conversion rates and reduced water 
quality (Loures et al., 2001). 

Fish blood is closely linked to its 
metabolism, nutrition and disease status. 
Blood component indicators are often 
used to assess fish health and are 
important physiological and pathological 
indicators (Liu et al., 2018).  

The publication of Liu et al. (2018) 
found that the frequency of feeding had 
some influence on the biochemical and 
physiological indices of golden pompano. 
The study found that the total serum 
protein, total cholesterol, low-density 
lipoprotein and high-density lipoprotein 
content varied with the frequency of 
feeding and was the lowest in the 
treatment group four times per day (04). 
This is probably because the fish have 
reached a state of satiety at an appropriate 
feeding frequency, the exercise capacity 
has been reduced, the energy 
consumption has been reduced, and the 
consumption of nutrients and energetic 
substances has been increased, improving 
the body’s immune system. 
 
CONCLUSION 

The results obtained indicate 
zootechnical potential, which is very 
promising for this population. A feeding 
frequency of 4 times, and six (06) times a 
day revealed a more efficient use of food, 
than with one, two, and three times a day 
of food intake. All growth parameters for 
larval rearing are satisfactory, reflecting a 
feeding regime of 35 % for two weeks of 
rearing and 17.5 % for the remaining two 
weeks; these results represent preliminary 
guiding values for the introduction of 
captive breeding of the Nile tilapia strain. 

Furthermore, the analysis of the 
zootechnical parameters reveals that the 
success of the breeding of Tilapia de Nile 
larvae in captivity depends on several 
parameters and the rigorous observation 
of these parameters will induce an 
efficient and profitable growth of fry for 
the aquaculturist. 
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