
212 

 

Bull. Fac . Agric., Cairo Univ., 66: 212-222 (2015)______ _________________________  

 

EFFECT OF DIFFERENT FEEDING AND FEED DEPRIVATION CYCLES ON GROWTH 

PERFORMANCE OF NILE TILAPIA (Oreochromis niloticus) 
 

(Received: 29.6.2015) 

 

By 

A. Suloma, M.A. Elnady,  
 
M.A. 

 
Salem  and M.M. Abd El-Hamid *

 

 

Department of Animal Production, Faculty of Agriculture, Cairo University 

*
 
General Authority for Fish Resources Development, Ministry of Agriculture, Cairo, Egypt. 

 

ABSTRACT 

Nile tilapia juveniles (24.8 g/fish) were subjected to four feeding regimes (32 fish per tank) that 

included three feed deprivation and refeeding cycles for a duration of 84 days. Each feeding cycle 

constituted one treatment. The one day deprivation cycle included feed deprivation for one day 

followed by three days re-feeding period. The two-day deprivation cycle included food deprivation for 

two days followed by six-day re-feeding period. The three days deprivation cycle included feed 

deprivation for three days followed by nine-day of re-feeding period. All food deprivation cycles were 

repeated all over the experimental period. The control treatment was fed to satiation every day without 

any period of food deprivation. Nile tilapia was fed with commercial extruded diet (32% crude 

protein). Starting with initial weights of 24.4-25.2 g/fish at the start of the experiment. Nile tilapia 

grew to 55.0 -71.3 g /fish at harvest time, with significant differences in growth patterns among 

treatments (P<0.05). Fish within food deprivation treatment did not differ significantly in terms of 

final body weight which ranged from 55.0 to 63.02 g /fish (P<0.05). However, the control treatment 

had a higher body weight by 13 to 29 % compared with all feed deprivation treatments. This was 

expected since the control fish group consumed more food intake 0.86 g diet/fish/day compared to all 

feed deprivation groups that consumed 0.54 to 0.7 g diet /fish/day during the course of the experiment 

(p<0.05). When comparing weight gain and total feed intake of the 3 days fasting cycle (42.08 g/fish 

and 59.0 g diet/fish, respectively) with those of the control treatment (46.6 g/fish and 72.7 g diet/fish, 

respectively), it can be concluded that despite fish were exposed to three-day fasting cycle, weight 

gain was lower by 19%, while total feed intake was lower by 18% compared to the continuous feeding 

control treatment.  During fasting period (21 days in each of the three cycles) Fish consumed energy 

for routine metabolism needed for survival. Energy required for fish survival during the fasting period 

(21 days) was obtained from dietary energy consumed during re-feeding periods. This should have 

negatively affected feed conversion ratio if this energy were to be deduced from the feed intake fed 

during the experiment. All fasting treatments had similar feed conversion ratio compared to the 

continuous feeding (control) group (P<0.05) which indicate that FCR in the food deprivation groups 

was compensated during re-feeding by a decrease in metabolic costs or an improvement in feed 

utilization.  
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1.INTRODUCTION 

Tilapias are omnivorous fish meaning that 

they feed on a low trophic level. Tilapia 

exhibited best growth performance when they 

are fed a diet containing a proper balance of 

protein, carbohydrates, lipids, vitamins, minerals 

and fiber (Suresh, 2003, Suloma and Ogata, 

2006, Suloma, et al. 2008; Suloma and Ogata, 

2012). The practical daily feeding of fish 

involves two systems, 1) feed the fish to 

satiation 2) feed a restricted ration (Suresh, 

2003). Fish feed to satiation normally exhibit the 

best growth and poor feed conversion ratio. 

Also, it is difficult to determine satiation levels 

in fish because food consumption occurs in the 

water medium (Tacon, 1987). This may lead to 

overfeeding, which is wasteful and deleterious to 

water quality.  Alternative system is to explore 

cyclic feed reduction and re-feeding (RR),which 

is a process that has improved growth rates and 

feed conversion efficiency in fish recovering 

from feed deprivation (Boujard et al., 2000 and 



A. Suloma et al.,………………………………………………………………………………………………….. 
 

213 

 

Table (1): Nutrient composition of the 

commercial Nile  tilapia diet used 

in the study 

Parameter Zoo control diet 

Type 

Size of pellet 

Extruded pellets 

2.0  mm. 

Proximate composition (%) 

Crude protein 

Crude lipid 

Crude ash 

Moisture 

NFE 

gross energy(Kcal/g) 

32% 

6.74% 

10% 

6% 

45.26% 

5.9 

 

Silverstein, 2006). Once metabolic function 

returns to normal levels, compensatory growth 

(CG) or “catch-up growth” which is the super-

accelerated growth occurs in a period following 

the period of sub-optimal conditions, such as 

following feed deprivation or low temperature. 

Many aquatic species have also been shown to 

exhibit CG (Ali et al., 2003). Growth rate in fish 

is often limited by food availability (Weatherley 

and Gill, 1987 and Wootton, 1998). When food 

supply is increased following a period of 

starvation or restricted feeding, fishes and other 

animals may display a growth spurt, often 

referred to as catch-up or compensatory growth 

(Wilson and Osbourn, 1960, Weatherley and 

Gill, 1981, Dobson and Holmes, 1984, Pitts, 

1986 and Jobling et al., 1994). Most studies of 

compensatory growth in fishes have used a 

single phase of food deprivation and satiation 

feeding to elicit compensatory response (Dobson 

and Homes, 1984, Miglavs and Jobling, 1989 

and Paul et al., 1995). A few studies have 

employed cycles of food deprivation and 

satiation re-feeding to investigate the dynamics 

of compensatory growth including the time fish 

spent in a compensatory growth phase 

(Kindschi, 1988, Quinton and Blake, 1990 and 

Jobling et al., 1993).  In these studies, all feed 

deprivation and satiation re-feeding cycles were 

tested with different ratios. Therefore, the 

objective of present study was to test the effect 

of the duration of food deprivation under fixed 

ratio of fasting and refeeding cycles on growth 

performance and feed efficiency of Nile tilapia.   

 

2.MATERIALS AND METHODS 

The current study was carried out between 7 

May and 28 July 2014 (12 weeks) at the Fish 

Nutrition Lab, Animal Production Department, 

Faculty of Agriculture, Cairo University, Egypt. 

2.1.Experimental fish 
Nile tilapia juveniles were purchased from a 

commercial tilapia hatchery, village No.12, El-

Hamoul province, Kafr El-Sheikh Governorate, 

Egypt. Fish were healthy and free of parasites. 

The Fish were individually weighed to the 

nearest 0.01 g using digital balance. The average 

body weight was 24.8±1.1 g. The experimental 

fish were randomly distributed among 12 tanks 

(32 fish per tank) and kept for adaptation period 

of 10 days before the start of the experiment. 

Nile tilapia were distributed  into  12 fiber 

glass tanks (700 litre each) in outdoor area. 

Photoperiod was natural. Nile tilapia was fed 

twice a day with commercial extruded diet (32% 

CP). The fish were fed  to apparent satiation. 

Each tank was equipped with individual aeration 

system  and running water. Every day feces at 

the bottom of the tanks were siphoned and 

complete renewal of tank was done every four 

days. 

2.1.1.Diet and feeding 
Commercial Nile tilapia diet was purchased 

from“Zoo Control factory” and used in the 

current experiment. The nutrient composition 

and pellet size for the diet are shown in Table 

(1).  

2.1.2.Experimental design 

After 10 days of adaptation before the start of 

the experiment, the fish were randomly assigned 

to four feeding groups with two replicates for 

each treatment. The ratio of the duration of  

refeeding and feeding deprivation was 3:1  in all 

treatments, except for the control which had 

continuous feeding. There were four feeding 

regimes in the experiment as follows 

2.1.3. The control treatment  
Fish in the control treatment were fed to 

satiation every day, without any period of food 

deprivation during the experiment. 

2.1.4.One day feed deprivation treatment 
The one-day feed deprivation treatment 

included one day of feed deprivation followed 

by three days of  re-feeding period which 

constituted one cycle that was repeated all over 

the experiment at period. 

2.1.5. Two day feed deprivation treatment 

The two-day feed deprivation treatment 

included two days of feed deprivation followed 

by six days of re-feeding period which 

constituted one cycle that was repeated all over 

the experiment at period. 

2.1.6.Three day feed deprivation treatment 

The three-day feed deprivation treatment 

included three days feed deprivation followed by 



Effect of different feeding and feed deprivation cycles on………………………………………………………  

 

214 

 

Table (2(:Cycles of fasting and re-feeding in the 

experimental groups 

 

Groups 

 

Fasting 

(days) 

 

Feeding 

(days) 

 

Fasting-

feeding 

cycles 

Control 0 84 0 

Three days feed 

deprivation 

21 63 7 

Two days feed 

deprivation 

21 63 10.5 

One day feed 

deprivation 

21 63 21 

 

nine days of re-feeding period which constituted 

one cycle  repeated all over the experiment. 

Fish were fed twice a day and daily feed 

consumption was recorded. A total of 63 feeding 

days and 21 fasting days were included in all 

treatmensts during the experiment while the 

control treatment was fed every day until the end 

of the expriment as shown in Table (2). 

 

Food consumption was measured every day 

in order to calculate the feeding rate and feed 

conversion ratio (FCR). All fish were weighed 

individually every 18 days following 24 h of 

starvation. Fish were not fed on the day of 

weighing. When fasting period was finished, 

refeeding was started during each cycle. At the 

end of the trial, five fish were randomly taken 

from each tank to determine gut length and 

chemical composition.  

2.2.Growth and feed performance 

Growth performance of the cultured fish was 

measured in terms of final individual fish weight 

(g), daily weight gain (g/fish/day), weight gain 

(g/fish), specific growth rate (SGR-%/day), feed 

conversion ratio (FCR) and protein efficiency 

ratio (PER).  

2.2.1.Relative gut length parameter 

In order to see the effects of feeding regimes 

on the gut length of the experiment at the end, 

three fish from each tank were collected and 

dissected, and their total length was measured as 

relative gut length. 

2.2.2.Chemical composition of diets and fish 

Experimental diets and fish samples were 

analyzed for chemical composition (Williams, 

1984). Fish were frozen soon afterward at 

temperature of -20°C. To obtain a homogenous 

material, fish were dried at 60°C overnight to 

determine dry matter content (DM). The crude 

protein content (CP) was determined by micro 

kjeledahel method (n x 6.26). Ether extract (EE) 

was determined in soxhelt apparatus using 

petroleum ether (60-80 °C). Ash content was 

determined in the muffle furnace at 550 °C for 3 

hours. The gross energy (GE) content (Kcal GE 

kg
-1

) in feed and fish was calculated using 

factors 5.65, 4.2, 9.45 Kcal/g for protein, 

carbohydrate and lipid, respectively. 

2.2.3.Water quality and environmental 

parameters 

Water temperature and pH value were 

measured by thermometer and pH meter device, 

respectively. Dissolved oxygen (DO) was 

measured by DO meter and maintained above 

5.0 mg l-1 during the feeding trial by increasing 

flow rate. Dissolved inorganic nutrients (NH4, 

NO3, and NO2) were determined by using a 

spectrophotometer (model DR/2010.).Samples 

were analyzed at The Nutrition Lab., General 

Authority for Fish Resources Development 

(GAFRD), Cairo, Egypt.  

2.3.Statistical analysis 

Growth and feed performance of cultured fish 

as well as water quality parameters in culture 

tanks were statistically analyzed by one way - 

ANOVA using SPSS (version 11.0). Significant 

differences among the means of different 

treatments were determined by Duncan
,
s 

multiple range test ( P = 0.05 ). 

 

3. RESULTS AND DISCUSSION 

3.1. Effect of fasting and re-feeding on growth 

performance. 
Growth performance of Nile tilapia juveniles 

are shown in Table (3). Starting with initial 

weights of 24.4-25.2 g/fish at the start of the 

experiment, Nile tilapia grew to 55.0 -71.3 g 

/fish at harvest time, with significant differences 

between treatments (P<0.05). The highest 

average final weight of Nile tilapia was observed 

in the control treatment (71.3 g/fish) with 

continuous feeding compared to those under 1 to 

3 days of feed deprivation (55.0 – 63.02 g/fish) 

which had significantly lower FBW. 

Final body weights under food deprivation 

did not differ significantly and ranged from 55.0 

to 63.02 g /fish (p<0.05). However, the control 

treatment had a higher BW by 13 to 29 % 

compared with all food deprivation treatments. 

This was expected since the control fish group 

consumed more FI (0.86 g diet/fish/day) 

compared to all food deprivation groups that 

consumed 0.54 to 0.70 g diet /fish/day during the 

course of the experiment (p<0.05) as shown in 

Table (4). 
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Table (3) : Growth performance of Nile tilapia reared under different  fasting and re-feeding 

cycles  

Parameters Control 3 day  fasting 2 day  fasting 1 day fasting 

Survival rate% 97.91±2.08
a*

 88.54±2.75
a
 97.91±2.08

a
 94.79±5.20

a
 

Initial weight (g) 24.78
a 

25.23
a 

25
a 

24.43
a 

FBW(g) 71.35±3.67 
a
 63.02±1.1 

ab
 55.09±3.67 

b
 61.27±4.11 

ab
 

Gain(g) 46.63±9.32 
a
 42.08±0.59 

ab
 30.09±3.45

 b
 36.85±4.23 

ab
 

SGR 1.26±0.9 
a
 1.07±0.01 

ab
 0.93±0.07 

b
 1.07±0.08 

ab
 

*Means in the same row with different superscripts are significantly different (P<0.05) 

 

Table (4): Feed performance of Nile tilapia reared under different fasting and re-feeding 

cycles   

Parameters       Control 3 day  fasting 2 day  fasting 1 day fasting 

Total Fintake 72.72±6.3 
a*

 59.09±5.41
a
 45.43±6.05

b
 54.33±7.7

 b
 

Feed intake
1
 

(g/fish/day) 

0.86±0.07 a 

 

0.70±0.064 
ab

 

 

0.54±0.073 
b
 

 

0.64±0.091 
ab

 

 

Feed intake
2
 

(g/fish/day) 

0.86±0.075 
a
 0.93±0.023 

ab
 0.72±0.09 

b
 0.86±0.12 

ab
 

FCR 1.56±0.02 
a 

1.54±0.14 
a 

1.50±0.04 
a
 1.47±0.06 

a 

PER 2.00±0.03 
a 

1.99±0.16 
a 

2.08±0.09 
a 

2.13±0.5
a 

RGL 4.80±0.13 b 5.75±0.11 a 5.80±0.15 a 4.60±0.09 b 

*Means in the same rw with different superscripts are significantly different (P<0.05) 

 
 

The results of the present study indicated that 

FBW of fish under feed deprivation was less by 

13 to 29% compared to the control group. Nile 

tilapia experiencing food deprivation cycles 

consisting of 21 days of food deprivation and 63 

days of satiation feeding did not achieve the 

same FBW as fish continuously fed during the 

current experiment. WG and specific growth 

rates were significantly lower in all feed 

deprivation treatment (30.0-37.4 g/fish and 0.93-

1.09% per day, respectively) compared to those 

of the control treatments (46.6 g/fish and 1.26 % 

per day a respectively). This was due to negative 

effect of feed deprivation on total FI during the 

experiment (i.e. number of fasting days = 21 

days for food deprivation treatments while the 

duration of the experiment was 84 days). 

Total FI during the whole duration of the 

experiment (84 days) were significantly lower in 

all food deprivation groups (45.4-59.09 g 

diet/fish) compared to that of the control group 

(72.7g diet / fish) by 18-37%.The three day 

deprivation treatment was good in terms of total 

FI (59.09 g diet/fish), weight gain (42.08 g / 

fish) despite being exposed to three days food 

deprivation cycles. 

The overall mean FBW and WG of all feed 

deprivation groups (59.7 g/fish and 34.8 g/fish, 

respectively) were lower by 16 % and 25% 

respectively, compared to those of the control 

treatment. When comparing WG and total FI of 

the 3 days fasting cycle (42.08 g/fish and 59.0 g 

diet/fish, respectively) with those of the control 

treatment (46.6 g/fish and 72.7 g diet/fish, 

respectively), it can be concluded that despite 

fish were exposed to three days fasting cycle, 

WG was lower by 19%, while total FI was lower 

by 18% compared to the continuous feeding 

control treatment. Fish did not show full 

compensation by the end of the experiment in all 

feed deprivation treatments. 

The results of the current experiment are in 

agreement with the results of Xiao et al. (2013), 

while are in disagreement with the results of 

Gaylord and Galtin (2001) and Nebo et 

al.(2013). Gaylord and Gatlin (2001) reported 

that, when fish groups were exposed to three 

cycles, each consisting of 3 days of deprivation 

and 11 days of satiation feeding, the deprived 

fish showed full compensation by the end of the 

6 weeks. Xiao et al. (2013) reported that short-

term deprivation (1 and 2 days per week) 
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resulted in complete compensation in black sea 

bream, while fish experiencing longer term 

starvation (3 and 4 days per week) could not 

achieve the same final body weight as fish 

continuously fed. 

Nebo et al. (2013) reported that short periods 

of fasting followed by refeeding (5 days of 

fasting and 37 of refeeding) recovered the body 

mass, which was similar to that observed in 

continuous feeding (42 days of feeding). 

However, when fish was fasted for 10 days and 

followed by 32 days of refeeding, the body mass 

was lower than other treatments.  

In contrast, Urbinati et al. (2014) found that 

the FBW of matrinxã (Brycon amazonicus) did 

not differ among feeding strategies, at the end of 

the experiment. But in a comparable experiment 

in which catfish experienced 3, 5 or 7 days of 

feed deprivation in each 14-day cycle, even the 

fish experiencing the lowest level of deprivation 

failed to show compensation (Gaylord  and 

Gatlin 2001). 

As shown in Table (4), total FI and FI upon 

re-feeding (re-alimentation) did not increase in 

all feed deprivation treatments (45.4-59.0 g 

diet/fish and 0.72-0.93 g diet / fish/ day, 

respectively) compared to those of the control 

group (72.7 g diet/fish and 0.86g diet/ fish/ day, 

respectively). Fish did not show hyperphagia or 

increased feed conversion efficiency upon re-

alimentation in all fasting-refeeding cycles 

during the current experiment.  

Compensatory growth could be divided into 

different categories according to the degree at 

which it is occurring (Ali et al., 2003).  The 

exact mechanisms of compensatory growth are 

still to be understood (Urbinati et al., 2014). 

However, it is suggested that during re-feeding, 

GR is compensated by either a decrease in 

metabolic costs, an increase in FI or an 

improvement in feed utilization. Indeed, lower 

basal metabolism (O'Connor et al., 2000), 

hyperphagia (Gaylord and Gatlin, 2001, Gurney 

et al., 2003, Hayward et al., 1997, Jobling, 2010, 

Känkänen and Pirhonen, 2009, Wang et al., 

2000, Xiao et al., 2013) and increased feed 

conversion efficiency (Jobling, 2010, Skalski et 

al., 2005, Xiao et al., 2013) have been observed 

in several fish species following periods of 

starvation or intermittent feeding. 

The evrrent results are in agreement with Ali 

and Wootton (2001) who reported that the 

hyperphagia was not maintained on the second 

day of re-feeding. In other studies in which the 

re-feeding phase of the deprivation-feed cycle 

was more than 2 days, the hyperphagia persisted 

for longer (Hayward et al., 1997).  

The relative gut length (RGL) of Nile tilapia 

was significantly higher in the 3-day fasting and 

2-day fasting groups compared to those of the 

control and the one-day fasting groups, with 

significant differences among means (P<0.05). 

One of the most widely recognized 

anatomical features of vertebrates is that 

herbivores exhibit longer digestive tracts than do 

carnivores, and this pattern appears to be 

consistent among mammals (Korn, 1992, Ellis, 

et al. 1994, Stevens and Hume, 1995), birds 

(Ricklefs, 1996, Battley and Piersma 2005), 

reptiles and amphibians (Stevens and Hume, 

1995) and fishes (Kapoor, et al. 1975, Horn, 

1989, Kramer and Bryant, 1995b). 

Differences in body mass can also produce 

misleading results in comparisons of gut length 

because fishes that grow at faster rates tend to be 

heavier and exhibit longer guts than those grow 

at slower rates (Kramer and Bryant, 1995a). So, 

it is possible that changes in gut capacity may be 

a factor in this adaptation to recurring periods of 

deprivation and food abundance. 

Although total feed intakes were significantly 

lower in all feed deprivation groups (45.4-59.0 g 

diet/fish) compared to the control group (72.7 g 

diet/fish) during the experiment FCR were 

similar among the fasting groups (1.47-1.54:1) 

and the control group (1.56:1). Fish during 

fasting period (21 days in each of the three 

cycles) consumed energy for routine metabolism 

needed for survival. Energy required for fish 

survival during the fasting period (21 days) was 

obtained from dietary energy consumed during 

previous re-feeding periods. This should have 

negatively affected FCR if this energy were to 

be deduced from the FI during the experiment.  

All fasting treatments had similar FCR 

compared to the continuous feeding (control) 

group (p>0.05) which indicate that FCR in the 

feed deprivation groups was compensated during 

re-feeding by a decrease in metabolic costs or an 

improvement in feed utilization according to 

Uribinati et al. (2014). 

It is concluded that intermediate periods of 

fasting (1 to 3 day  fasting periods) followed by 

re-feeding (3 to 9 day refeeding periods) 

improved feed utilization in terms of FCR and 

resulted in similar FCR compared to the 

continuous feeding control group. Short periods 

of fasting up to 3 days did not negatively affect 

FCR. Similarly, survival of Nile tilapia was not 
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 affected by fasting up to 3 days (21 days during 

the experiment). Survival rates averaged 88.5-

97.9%in the feed deprivation groups, being 

similar to that of the control group (97.9%), 

without significant differences among 

treatments.  

FCR is important when feeding fish on a 

commercial scale as it allows farmers to balance 

growth with the economic costs of feed. 

Improving FE is also thought to reduce waste 

feed entering the environment. Tian and Qin 

(2004) observed no significant differences in FE 

in tropical fish barramundi (Lates calcarifer) and 

concluded that compensatory growth in this 

species was mainly attributed to hyperphagia 

during the period of satiation feeding. It has been 

postulated that improved feed conversion 

efficiency and/or digestive efficiency could 

contribute to the compensatory growth response 

(Qian et al., 2000, Eroldog et al., 2008). 

Although Nile tilapia were exposed to 

intermittent fasting periods up to 3 days per one 

cycle, FCR and SR were not affected by several 

days of feed deprivation. The results of the 

current experiment are useful in fish farming 

since fish farmers are forced not to feed fish for 

several days in the case of excessive algal 

blooms or in the case of oxygen deterioration in 

fish ponds. Similarly, in practical situations fish 

should be deprived from feeding in the case of 

high ammonia concentrations in fish ponds to 

avoid the risk of ammonia toxicity. The current 

experiment indicated that in real situations, Nile 

tilapia will not be affected in terms of FCR or 

survival in the case of intermittent food 

deprivation when oxygen deterioration or 

ammonia toxicity occurs in the ponds. However, 

growth rates of Nile tilapia may be affected, and 

consequently production cycle should be 

extended in duration to allow fish experiencing 

longer term of starvation to compensate growth. 

 Moreover, intermittent fasting for up to 3 

days per one cycle did not negatively affect FCR 

or SR. Consequently, it is safe to stop feeding 

fish for several days during water quality 

deterioration in earthen ponds. The results of the 

current experiment indicated that Nile tilapia 

will not be affected by short periods of 

intermittent fasting up to 3 days each. 

Nikki et al. (2004) reported that in rainbow 

trout, hyperphagia was a response to food 

restriction whereas total deprivation generated 

an increase in growth efficiency during 

refeeding. The main effect of the intensity of the 

growth depression on the subsequent 

hyperphagia is on the duration of the 

hyperphagic phase, rather than a higher 

maximum rate of consumption (Russell and 

Wootton, 1992, Ali and Wootton, 2001, Xie et 

al., 2001, Zhu et al., 2001). 

3.2. Effect of fasting and re-feeding on the 

chemical composition. 

The summary of the results of the effect of 

fasting and re-feeding on the body composition 

of Oreochromis niloticus (Nile tilapia) is given 

in Table (5). 

There were no significant differences 

(P>0.05) observed among the treatments in 

terms of whole body moisture content, protein 

content, lipid  content, ash content and the gross 

energy content of body composition.  

Xiao et al. (2013) reported that the ADCs of 

crude lipid were in general higher (values were 

above 98%) and show no significant difference 

among the fish in different feeding regimes. 

Weatherley and Gill (1987) reported that the 

whole body and muscle composition were 

significantly affected by the periods of feed 

deprivation. Possible reason for explaining the 

response is that fish undergoing a period of 

starvation need to satisfy the energy 

requirements by utilizing lipid stores, with 

protein being used when lipid stores are 

depleted. The dorsal muscle and lipid contents 

were negatively correlated with feed-deprivation 

levels, while moisture tended to increase with 

increasing feed-deprivation days (Xiao et al., 

2013).  

3.3. Water quality parameters 

The summary of the results of the effect of 

fasting and re-feeding on the water quality of 

tank of Nile tilapia is given in Table (6). 

Nitrite concentration ranged 0.016 to 0.083 

mg NO2-N among treatments, with no 

significant differences among means (P>0.05). 

The concentration of nitrite remained within 

optimal level recommended for Nile tilapia 

culture according to Boyd and Green (1998).  

Mean value of total ammonia nitrogen (TAN) 

was within the acceptable range considered 

suitable for Nile tilapia culture (0.011 to 0.062 

mg TAN/L), with no significant differences 

among treatments (P>0.05). TAN and nitrite 

concentrations remained below 0.062 and 0.083 

mg, respectively during the experiment although 

fish were fed near satiation due to the daily 

renewal of water and the complete water renewal 

in experimental tanks every 4 days.  
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Table (5) : Chemical composition of Nile tilapia reared under different fasting and  

re-feeding cycles   

Parameters       Control 3 day fasting 2 day fasting 1 day fasting 

Moisture 63.66±0.98 
a* 

63.37±1.51 
a 

63.3±0.46 
a 

62.19±0.89 
a 

Protien 58.5±0.52 
a 

55.96±1.2 
a 

58.72±1.32 
a 

57.6±0.92 
a 

Lipids 23.23±1.32 
a 

25.1±1.32 
a 

23.5±0.82 
a 

27.57±1.28 
a 

Ash 17.73±1.57 
a 

16.97±2.4 
a 

15.63±0.88 
a 

17.43±2.02 
a 

Gross energy 550.08±14.59 
a 

553.09±18.88 
a 

553.82±8.08 
a 

585.9±7.27 
a 

*Means in the same row with different superscripts are significantly different (P<0.05) 
 

Table (6):  Water quality parameters in rearing tanks under different fasting and  

re-feeding cycles   
Parameters       Control 3 day  fasting 2 day  fasting 1 day fasting 

PH fasting day 8.99±0.054
a* 

8.81±0.11
a 

8.7±0.057
a 

8.85±0.15
a 

PH 1
st
 refed 8.73±0.088

a 
8.68±0.033

a 
8.6±0.057

a 
8.77±0.13

a 

PH 2
nd

 refed 8.87±0.03
a
 8.83±0.03

a
 8.46±0.03

 b
 8.83±0.12

a
 

Nitrite  fasting day 0.11±0.032
a 

0.14±0.031
a 

0.08±0.026
a 

0.083±0.033
a 

Nitrite 1
st
 refed 0.058±0.03

a 
0.02±0.008

a 
0.02±0.009

a 
0.03±0.006

a 

Nitrite 2
nd

 refed 0.016±0.006
a 

0.03±0.005
a 

0.016±0.003
a 

0.06±0.053
a 

Nitrate  fasting day 2.5±0.15
a 

2.26±0.14
a 

2.56±0.38
a 

2.93±0.40
a 

Nitrate 1
st
 refed 1.96±0.52

a 
1.83±0.20

a 
2.4±0.49

a 
1.59±0.10

a 

Nitrate 2
nd

 refed 2.4±0.41
a 

1.32±0.39
a 

2.96±0.67
a 

2.63±0.40
a 

Ammonia fasting day 0.016±0.003
a 

0.062±0.04
a 

0.023±0.003
a 

0.017±0.004
a 

Ammonia 1
st
 refed 0.015±0.003

a 
0.0157±0.003

a 
0.013±0.003

a 
0.011±0.002

a 

Ammonia 2
nd

 refed   0.019±0.001
a 

0.025±0.004
a 

0.015±0.003
a 

0.021±0.002
a 

*Means in the same row with different superscripts are significantly different (P<0.05) 

 
Aquatic animals cannot separate their living 

space from their area of excretion. This causes 

deterioration in water quality inside the 

production system, leading to poor growth and 

an increase in the incidence of disease (Losordo 

et al., 1999). A proper feed ration and feeding 

method for each species should be adopted 

because feed waste constitutes a large part of 

waste production (Amirkolaie, 2011). As feed is 

the major source of waste in aquaculture, the 

management of aquaculture waste should be 

approached through diet formulation or feeding 

strategies. Ammonium is a by-product of protein 

catabolism. It has long been recognized that 

feeding excess protein will lead to catabolism of 

the amino acids associated with the excretion of 

ammonium and a loss of energy (Lloyd et al., 

1978). 

 In the present study, the feeding level was 

stopped when fish were near satiation as 

recommended by Cho and Bureau (1997). Using 

this strategy led us to reduce feed costs and 

improve the water quality parameters, which 

constitute a major production cost in fish culture.  

In addition to the protein content of feed, a 

balance between the digestible protein and 

digestible energy of the diets can result in an 

increase in N retention efficiency and a decrease 

in the ammonium-N/L among treatments .The 

overall mean values were approximately similar 

among treatments (P>0.05) due to the daily 

renewal of water in culture tanks and the 

complete renewal every 4 days. The nitrate 

concentrations ranged 1.32 to 2.96 mg NO. 

Nitrate concentrations up to 220 mg NO3-N did 

not negatively affect survival and growth of 

aquatic animals (Kuhn et al., 2010). The high 

concentrations of nitrate in spite renewal could 

be due to the adhesion of nitrifying bacteria to 

tank wall which enhanced nitrate concentrations.  

The pH levels ranged 8.46 to 8.99 with 

similar values among the food deprivation 

treatments and that of the control. Although non-

significant, the slight variations in pH values 

among treatments may be due to the slight 

photosynthetic activities of algae in water of 

culture tanks. 

In intensive aquaculture systems,20 - 40% of 

the dietary dry matter is incorporated into the 

fish body and the remaining part is excreted 

(Verdegem et  al., 1999). The amount of faecal 

waste ranges between 0.2 and 0.5 kg dry matter 

per kg feed (Chen et al., 1997).  
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Conclusion 

It is concluded that intermediate periods of 

fasting (1 to 3 day  fasting periods) followed by 

re-feeding (3 to 9 day refeeding periods) 

improved feed utilization and resulted in similar 

feed conversion ratio compared to the 

continuous feeding control group. Short periods 

of fasting up to 3 days did not negatively affect 

feed conversion ratio. Similarly, survival of Nile 

tilapia was not affected by fasting for up to 3 

days (21 days during the experiment). The 

results of the current experiment are useful in 

fish farming since fish farmers are forced not to 

feed fish for several days in the case of excessive 

algal blooms or in the case of oxygen 

deterioration in fish ponds. Similarly, in 

practical situations fish should be deprived from 

feeding in the case of high ammonia 

concentrations in fish ponds to avoid the risk of 

ammonia toxicity. 
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 تأثير دورات مختلفة من التغذية ومنع التغذية على أداء النمو فى البلطى النيلى
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 الهيئة العامة لتنمية الثروة السمكية* و  مصر -الجيزة  –جامعة القاهرة   - كلية الزراعة- قسم الانتاج الحيوانى 

 مصر -القاهرة  –وزارة الزراعة 

 

 ملخص

توزيعا عشوائيا على اربعة مجموعات  تتضمن (  سمكة/جرام 8.42) تم توزيع زريعة اسماك البلطى النيلى 

مجموعة الكونترول ذات التغذية المستمرة  و ثلاث مجموعات تمثل دورات تصويم وتغذية بشكل متتابع و استمرت التجربه 

وكانت دورات التغذية المختبرة  1:3ثابتة بكل المعاملات  اعادة التغذية : حيث كانت دورة التصويم 4  يوم   .2لمدة  

 4 ايام تغذية 9: ايام تصويم  1ايام تغذية  او   6: يوم تصويم  8يام تغذية  او أ 1: يوم  تصويم 3: كالاتى

بة تراوح متوسط  الوزن النهائى فى نهاية التجر( 4  بروتين خام%  18)تم تغذية اسماك البلطى النيلى على عليقة 

و قد اتضح من نتائج التجربه عدم وجود فروق معنوىه بين  دورات التصويم  و اعادة التغذيه 4 جرام  3351-55,,بين  
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%   39- 31وقد سجلت مجموعة  الكونترول اعلى وزن نهائى بزيادة قدرها  4 المختلفه من حيث الوزن النهائى للأسماك

 P)على قيمه من العلف المأكول أو (P >0.05) معامل تحويل غذائى  أ اسوبالمقارنة بمجموعات التصويم الا اانها سجلت 

يوم  بالمقارنة بالمعاملات التى تم تصويمها كان  متوسط العلف / سمكة/ جرام  5426، حيث كان العلف المأكول   (0.05>

ايام   1دورة التصويم لمدة  وعند المقارنة بين مجموعة الكونترول ومجموعة4 يوم/ سمكة/جرام 543 – .,54المأكول بها 

% 32و  39وجد انه بالرغم من استمرار التصويم لثلاث ايام كانت قيم  محصلة الزياده فى الوزن و العلف المأكول  اقل بـ 

لم تظهر الاسماك  شراهة فى  استهلاك العلف  فى مجموعات التصويم مقارنه بمجموعة   4على الترتيب مقارنة بالكنترول

 4ات التغذية المستمرة او اختلاف فى معامل  التحويل الغذائى الكونترول ذ

الطاقه التمثيليه اللازمه للعمليات الحيويه المختلفه  تكان( ايوم 83)وخلال فترة التصويم الكليه للمدة  الكليه للتجربه 

،  وذلك كان بالضرورة سوف يؤثر  سلبىا على معامل االتحويل الغذائى4  تستمد من طاقة العلف خلال فترة اعادة التعذيه 

رة اعادة  التغذيه لم تظهرمن نتائج التجربه مما يدل على ان الأسماك اتجهت لتخفيض احتياجاتها من الطاقه  خلال فتوهذا 

ستفاده من العلف االمأكوللإاو زيادة معدلات ا
 4 
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