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Abstract 
The growth productivity of broilers is influenced by improving growth per-
formance through improving body weight, average daily gain, and feed con-
version rate. The objective of the study was to determine the effect of quantit-
ative feed restriction duration on growth performance and carcass characte-
ristics of broilers. A total of 144 day-old broiler chicks were reared in a deep 
litter system until slaughter at 42 days. Chicks were randomly allocated to 
three treatments which were replicated three times with 16 birds per replicate. 
The three treatments were the control (T1), one week of feed restriction (T2), 
and two weeks of feed restriction (T3). Birds were fed with starter, grower 
and finisher diets. The average daily gain (ADG), average daily feed intake 
(ADFI), and the feed conversion ratio (FCR) were computed for each week. 
Carcass weight and internal organs weights were measured. The body weight 
gained by the birds in T1 was similar to the birds that were restricted for a 
week. The treatments had a significant effect on the average daily gain in 
weeks 4, 5, and 6. The ADG for T2 was higher (P < 0.05) at week 5 after 1 
week of restriction, than T1 and T3. The feed conversion ratio was signifi-
cantly higher in T3 after 2 weeks of restriction. In T2 and T3, feed intake was 
significantly lower than in birds fed ad libitum at week 4 at the start of the 
treatment. There was no significant effect on the relative weights of heart 
weights, liver, gizzard, feet, and heads among the treatment groups except for 
intestine weight which was lower (P < 0.05) in T1 than T2 and T3. It was 
concluded that broilers that were restricted for one week had a positive result 
in growth performance. Feed restriction had minimal effect on the organ 
weights of broiler chickens. 
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1. Introduction 

The growth productivity of broilers is influenced by improving growth perfor-
mance: body weight (BW), average daily gain (ADG) and feed conversion rate 
(FCR). The FCR is a major factor in reducing production costs and improving 
the broilers’ growth effectiveness. Feed cost represents about 70% of the cost of 
producing broilers [1]. The benefits of feed restriction are the monetary savings 
from raising feed conversion [2]. The main reason for controlling feed intake in 
broilers is to prevent wastage of feed. Furthermore, to address the issue of high 
mortality, body fat deposition, high incidence of metabolic diseases and skeletal 
disorders many strategies have been put forward, including feed restriction. 

Feed restriction protocols, including physically declining access to the feed and 
water during certain times of the day, use the concept of catch-up growth or com-
pensatory growth, with its success depending on the duration of feed restriction. 
Feed restriction suppresses growth during the restriction period, but the growth 
reduced can be compensated with greater future intake [3]. Negative effects of 
feed restriction include chronic hunger, and feeding frustration, increased aggres-
sion and over-drinking [4]. Negative physiological effects include adrenal hyper-
trophy and persistent increases in corticosterone secretion after 24 h restriction 
or feed-off days or increased susceptibility to Staphylococcus aureus after 48 h [5]. 

Feed restriction provides the opportunity to take advantage of compensatory 
growth. Compensatory growth refers to the period of rapid growth, relative to 
age, exhibited by mammals and birds after a period of nutritional restriction. 
The factors most critical to compensatory growth include the age at which the 
restriction is applied, the sex and genotype of the animal, the length and severity 
of the restriction, the quality and length of re-feeding of the re-alimentation diet 
[6]. Compensatory growth can be accomplished when birds divert more energy 
towards growth [7].  

Feed restriction has been commonly used to optimize lean carcass tissue, re-
duce metabolic disorders, control body weight, and reduce reproductive prob-
lems in both meat-type and egg-type chickens and excessive fat deposition [8]. 
Excessive fat is one of the main problems faced by the broiler industry resulting 
in a negative perception of the meat by health conscious consumers. Carcass 
characteristics are important factors to consider when evaluating alternative 
feeding programs [9]. Through restricting broiler chickens, there is a relative 
enlargement of digestive organs, especially the gizzard, crop, pancreas and liver 
which improve feed intake [8]. Internal organs are significantly affected by re-
striction, and during the re-alimentation period the stomach growth rapidly and 
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the other organs except for the kidneys [10]. Feed restriction has been studied to 
improve economical and biological performances. Against the aforementioned 
background, the objective of this study was to determine the effect of quantita-
tive feed restriction duration on growth performance and carcass characteristics 
of broilers. 

2. Materials and Methods 
2.1. Study Site 

The study was conducted at the University of Fort Hare which is based in Alice, 
in the Eastern Cape Province of South Africa (Figure 1). 

The site is situated 520 m above sea level and is located 32.48˚S and 26.53˚E. 
The average annual rainfall is approximately 480 mm, and mostly comes in 
summer. The average mean annual temperature of the farm is 18.7˚C. The to-
pography of the area is generally flat with a few steep slopes.  
 

 
Figure 1. Map showing location of the study site. 

2.2. Feed Restriction Treatments 
A total of 144 day-old broiler chicks were purchased from Umthiza Agricultural 
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Co-operation located in Alice town in the Eastern Cape Province, South Africa. 
All the chicks were managed in one brooding house for the first 21days. On day 
22, the chicks were randomly allocated to three treatments; the control (T1), one 
week of feed restriction (T2), and two weeks of feed restriction (T3), and three 
broiler houses were sub-divided into three compartments each. The birds were 
randomly allocated to each of the nine compartments. Each treatment was rep-
licated three times with 16 birds per compartment being fed as a group and each 
bird was regarded as the experimental unit. The stocking density was 16 broi-
ler/m2 in all the treatments. Lights were provided throughout the study; infrared 
lamps were removed after two weeks. All the birds were housed in a low-cost 
housing unit, where ventilation and temperature were not artificially controlled. 
Treatment 1 group was fed ad libitum with constant access to the water, for T2 
birds were deprived of feed from 19h00 until 07h00 and from the 22nd to the 28th 
day, and in the T3 birds were deprived feed from 19h00 until 07h00 and from 
the 22nd to the 35th day. The feed consumed by each bird was measured weekly. 

2.3. Management of Birds 

Day old-chicks were placed in the brooding house, offered water with stress pack 
immediately on arrival and feed was provided two hours later. They were kept in 
the brooding house for 21 days before they are allocated to their respective 
treatment groups. All the birds were housed in a low-cost housing unit, where 
ventilation and temperatures were not artificially controlled. Infrared lights were 
used to provide heat during the brooding period from day-old until the second 
week of age. Feed was supplied continuously by constantly topping up the empty 
feeding troughs. Feed wastages were minimized by filling the feeding troughs to 
about three-quarters full. Birds were fed with broiler starter (Table 1), from 
day-old until day 21, grower feed from day 22 until day 35, and broiler finisher 
from day 36 up until day 42. 
 
Table 1. Feed specification of the three phase diet that was fed to chickens. 

Nutrients (g/kg) Starter Grower Finisher 

Protein (minimum) 190 170 160 

Total Lysine (minimum) 12 9 9 

Total Methionine (minimum) 5 4 4 

Moisture (maximum) 120 120 120 

Fat (minimum) 25 25 25 

Fibre (maximum) 50 70 70 

Calcium (minimum) 8 8 7 

Calcium (minimum) 12 12 12 

Phosphorus (minimum) 6 5 5 

Epol feed manufacture. 
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2.4. Measuring Growth Performance 

One bird was regarded as the experimental unit, chicks were weighed and feed 
measured weekly according to the replicates numbers using a normal scale. Body 
weight gain (BWG), average daily feed intake (ADFI), average daily gain (ADG) 
and feed conversion efficiency (FCE) of the chicks were recorded at the begin-
ning of each week, starting from placement until slaughter. Body weight gain 
was determined by subtracting the final body weight (g) from the initial body 
weight (g); average daily gain (ADG) is equal to week 2 weight - week 1 weight/ 
number of days between; feed conversion efficiency (FCE) by dividing average 
feed intake (g) by the average body weights (g); and average daily feed intake 
(ADFI) was determined by subtracting given feed (g/day) from the remaining 
feed (g/day). 

2.5. Slaughter Procedure, Carcass & Organ Weights Measurement 

One bird from each replicate was selected randomly at the end of the experiment 
to measure the meat yield and carcass characteristics of the chickens. The se-
lected birds were starved of feed and water over night for 12 hours. Before 
slaughtering, the individual weight of the birds was recorded. Slaughtering was 
done following the normal procedures of the abattoir, where they were first 
stunned with an electrical stunner (50 - 70 volts) under the beak for 5 seconds to 
reduce unconsciousness before slaughter. The unconscious chickens were then 
attached by their legs onto a conveyor line. While hanging, the throats were cut 
using a sharp knife, only one person was responsible for the throat cutting and 
one person for stunning. While they were hanged, chickens were given plenty of 
time to bleed. After plucking the feathers, the fully dressed weights of the car-
casses were taken and recorded, and carcasses were then separated into breast, 
thigh, feet, head and the internal organs (viscera). The cuts were individually 
weighed and the weights were expressed as percentages of the live weight of the 
carcass. Dressing percentage was calculated as proportion of carcass weight to 
live weight of each bird. 

2.6. Statistical Analysis 

The BWG, ADFI, ADG, FCE and the carcass characteristics (slaughter weight, 
carcass weight, dressing percentage) and intestinal organs (liver weight, heart 
weight, gizzard weight) were analysed using one-way analysis of variance 
(ANOVA) [11]. The least significant difference (LSD) method was used to com-
pare the means. The following model was adopted for the traits measured: 

ij i j ijY B T eµ= + + +  

where: Yij is an observation for each trait, μ is the population mean, Bi is the ef-
fect of the ith week, Tj is the effect of the jth treatments, and eij is the random er-
ror. 
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3. Results and Discussion 

The effect of quantitative feed restriction on body weight gain during feeding 
broiler chicken is presented in Figure 2. The lowest body weight gain was ob-
served from the birds in T3 which were kept under two weeks of feed restriction 
and had one week of sustaining before slaughter. These results concur with [12] 
and [13] who observed reduced weight gain in restricted broilers compared to 
those of full-fed control birds. On the other hand, these results are not in accor-
dance with those of [14] [15] and [16], who observed no differences in weight 
gain in feed restricted and ad libitum fed birds. The T2 birds which were re-
stricted for one week compensated and reached the same weight as the unre-
stricted birds at weeks 5 and 6. Therefore, this implies that the period of restric-
tion did not affect (P > 0.05) the market body weight and similar results were 
observed in several studies [17] [18] [19]. The T3 groups were unable to totally 
compensate for the loss of weight gain during the restriction period. Similar 
findings by [20] and [21] also showed that there was not a complete body weight 
recovery after feed restriction in chickens with a longer period. [22] also ob-
served and considered that full body weight recovery could be more consistent if 
short restriction periods were used instead of the long ones.  

The effect of feed restriction on average daily gain of broiler chicken is pre-
sented in Table 2. The treatments had a significant effect on the average daily 
gain in weeks 4, 5 and 6. Feed restriction for T3 was reduced (P < 0.05) on the 
ADG of broiler chicken at week 4. Treatment 3 group had lower ADG than other 
treatments after feed restriction period in week 5. Similar results in weight gain 
were reported by [22] and [23] when broilers were fed with quantitative feeding 
from day 1 until day 14 of age. The T3 broiler chickens had higher (P < 0.05)  
 

 

Figure 2. Growth curves of birds exposed to different feed restriction durations T1-birds 
fed ad libitum, T2-birds restricted of feed for one week, T3-birds restricted of feed for two 
weeks. 
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Table 2. Least square means and standard errors of average daily gain of birds subjected 
to control, one week and two weeks of feed restriction treatments from week three until 
six weeks of age. 

ADG in weeks (ADG W) 

Treatments (T) 

T1 
(Control) 

T2 
(One week) 

T3 
(Two weeks) 

ADG W3 (g/bird/day) 57.4 ± 4.67 55.7.4 ± 4.59 60.9 ± 4.75 

ADG W4 (g/bird/day) 87.1b ± 4.67 57.6a ± 4.67 53.4a ± 4.67 

ADG W5 (g/bird/day) 78.5b ± 4.67 102.9c ± 4.67 36.0a ± 5.11 

ADG W6 (g/bird/day) 60.9b ± 4.67 44.3a ± 4.75 93.5c ± 4.75 

Means in the same row with different superscripts are significantly different (P < 0.05) from each other. 
 
Table 3. Least square means and standard errors of feed conversion efficiency of birds 
subjected to control, one week and two weeks of feed restriction treatments from week 
three until six weeks of age. 

FCE in weeks (FCE W) 

Treatments (T) 

T1 
(Control) 

T2 
(One week) 

T3 
(Two weeks) 

FCE W3 (g/bird/day) 1.84 ± 0.11 1.81 ± 0.11 1.70 ± 0.12 

FCE W4 (g/bird/day) 0.57a ± 0.11 0.73b ± 0.11 0.69c ± 0.11 

FCE W5 (g/bird/day) 0.74a ± 0.11 0.53a ± 0.11 1.51b ± 0.13 

FCE W6 (g/bird/day) 1.55b ± 0.11 1.83b ± 0.12 0.8a ± 0.12 

Means in the same row with different superscripts are significantly different (P < 0.05) from each other. 
 
ADG than other groups at week 6; T2 had high ADG at week 5. A study by [24], 
postulated that the accelerated growth rate might be associated with relatively 
lower overall maintenance energy needs in feed restricted chickens compared to 
that in the control group. 

The effect of feed restriction on the average daily feed intake of broiler chick-
ens is illustrated in Table 3. In T2 and 3 feed intakes was significantly lower than 
in birds fed ad libitum at week 4. After one week of feed restriction from 21 - 28 
days T2 birds totally compensated, feed intake was high on day 35. At week 5, T3 
groups had significantly reduced feed intake than T1 & 2 after the duration of 
feed restriction period. On day 42 there was no difference (P > 0.05) in average 
daily feed intake for T1 and 2, with T3 having the highest (P < 0.05) feed intake. 
The highest feed intake can be related to the hypertrophy of the gastrointestinal 
tract that occurs after the restriction period when the birds are fed ad libitum. 
The observations observed in the present study partially agree with other re-
searchers [25] [26] [27] which concluded that feed restriction increases feed in-
take.  

The effect of feed restriction on the average daily feed intake of broiler chick-
ens is illustrated in Table 4. In T2 and 3 feed intakes were significantly lower 
than in birds fed ad libitum at week 4. After one week of feed restriction from 21 
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- 28 days T2 birds totally compensated, feed intake was high on day 35. At week 
5, T3 groups had significantly reduced feed intake than T1 & 2 after the duration 
of feed restriction period. On day 42 there was no difference (P > 0.05) in aver-
age daily feed intake for T1 and 2, with T3 having the highest (P < 0.05) feed in-
take. The highest feed intake can be related to the hypertrophy of the gastroin-
testinal tract that occurs after the restriction period when the birds are fed ad li-
bitum. The observations observed in the present study partially agree with other 
researchers [25] [26] [27] which concluded that feed restriction increases feed 
intake.  

The effect of quantitative feed restriction on carcass characteristics of broiler 
chicken is presented in Table 5. The carcass weight of broilers was found to be 
higher (P < 0.05) in T1 followed by T2 with T3 group having significantly lower 
carcass weights. The dressing percentage was found to be highest T2 group, al-
though there was no significant differential effect on slaughter weight between  
 
Table 4. Least square means and standard errors for average daily feed intake average 
daily gain subjected to control, one week and two weeks of feed restriction treatments at 
different stages of their growth. 

ADFI in weeks (ADFI W) 

Treatments (T) 

T1 
(Control) 

T2 
(One week) 

T3 
(Two weeks) 

ADFI W4 (g/bird/day) 152.5c ± 5.18 118.0b ± 5.18 107.3a ± 5.18 

ADFI W5 (g/bird/day) 164.8b ± 2.69 165.9b ± 2.69 117.3a ± 2.69 

ADFI W6 (g/bird/day) 183.8a ± 1.86  183.1a ± 1.86 186.3b ± 1.86 

Means in the same row with different superscripts are significantly different (P < 0.05) from each other. 
 
Table 5. Least square means and standard errors of dressing percentage and organ 
weights as proportions of live weights, subjected to control, one week and two weeks of 
feed restriction treatments from week three until six weeks of age. 

Carcass characteristics (kg) 

Treatments (T) 

T1 
(Control) 

T2 
(One week) 

T3 
(Two weeks) 

Dressing percentage 57.4 ± 4.67 55.7.4 ± 4.59 60.9 ± 4.75 

Slaughter Weight 87.1b ± 4.67 57.6a ± 4.67 53.4a ± 4.67 

Carcass Weight 78.5b ± 4.67 102.9c ± 4.67 36.0a ± 5.11 

Organ weight as proportion of live weight    

Liver Weight 0.017 ± 0.001 0.017 ± 0.001 0.018 ± 0.001 

Heart Weight 0.004 ± 0.002 0.004 ± 0.002 0.004 ± 0.001 

Gizzard Weight 0.024 ± 0.001 0.026 ± 0.001 0.025 ± 0.001 

Intestine Weight 0.020a ± 0.001 0.026b ± 0.001 0.026b ± 0.001 

Feet Weight 0.036 ± 0.002 0.038 ± 0.002 0.040 ± 0.002 

Head Weight 0.026 ± 0.001 0.027 ± 0.001 0.02 ± 0.001 

Means in the same row with different superscripts are significantly different (P < 0.05) from each other. 
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ad libitum and one-week restriction of broilers. These results contradict with 
[28] who found that feed restriction had no effect on the dressing percentage of 
broiler chickens. There was no significant effect (P > 0.05) on the relative 
weights of the heart, liver, gizzard, feet and heads among the treatment groups 
except for intestine weight which was lower (P < 0.05) in T1 than T2 and 3 
which were under restriction. This may be caused by an increase in feed conver-
sion ratio in restricted broilers. [29] also observed a higher relative weight in re-
stricted animals, compared with birds at ad libitum. The results are in accor-
dance with observations by [30] and [31] who found no significant difference in 
relative weights of the liver at slaughter due to feeding regimes. [28] also found 
no significant difference in gizzard weight and heart. 

4. Conclusion 

Feed restriction had an effect on the growth performance of broiler chicken. 
Furthermore, the weight gained by the birds in unrestricted feeding was similar 
to the broilers that were restricted for one week. The broilers that were restricted 
for two weeks were not able to compensate and reach the slaughter weight when 
compared to the other treatments. The feed conversion efficiency was highest at 
week 5 for one-week restricted birds, which is why there was a high average daily 
gain. The ADG for the one-week restriction was high at week 5, after one week 
of feed restriction period and similarly, ADG for two weeks’ restriction was high 
in week 6 after one week of feed restriction although it did not reach the same 
slaughter weight as other treatments. Feed restriction had minimal effect on the 
organ weights of broiler chickens, while intestines were affected by the restric-
tion. The study showed that one-week restriction bird had better results com-
pared to two weeks of restricted birds. Therefore, feed restriction for one week 
may be suitable for the growth performance of broiler chickens. 
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