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Abstract :Two hundred twenty- five, 7-day old, Hubbard broiler chicks were randomly
distributed into five experimental groups. Each group included three replicates of fifteen
chicks per each. Chicks in the first group were fed ad libitum while those in the second,
third, fourth and fifth groups were fasted 4 (from 16.00 to 20.00), 6 (from 14.00 to 20.00), 8
(from 12.00 to 20.00) and 10 hours/day (from 10.00 to 20.00) respectively during the
experimental period. During the first three weeks of age, chicks were fed a commercial
starter diet of 22% crude protein and 3059 Kcal ME/Kg diet, however, from 4 to 6 weeks of
age, chicks were fed a commercial growerdiet of 20% crude protein and 3152 Kcal ME/Kg
diet. The result revealed that feed deprivation for 4,,6, 8 or 10 hours/day decreased body
weight of broiler chicks by about 2.55, 3.90, 6.02 and 10.60% compared to those fed ad
libitum only at 3 weeks of age. Feed injake was_progressively decreased (P<0.05) with
increasing feed deprivation during starting period (from 1 to 3 weeks of age) and at the
whole experimental period (from | to 6 ,weeks of age). The depression in feed intake
represented about 2.55, 3.83, 5.6 and 8.36% for broiler chicks fasted 4, 6, 8 and 10
hours/day respectively, compared to those fed ad libitum during the whole experimental
period. Feed conversion ratios were insignificantly improved with increasing fasting time
during the whole experimental period (from 1 to 6 weeks of age). Feed restriction had
insignificant effect on carcass weight and dressing percentage. Dressing percentage
Sluctuated between 78.87 and 79.67%. Also, abdominal fat percentage was insignificantly
decreased by feed deprivation. Cost of diet/bird was progressively decreased (P<0.05) with
increasing fasting time in broiler chicks, however, net revenue/bird and mortality rate were
not significantly affected by limiting eating time

From these result it can be concluded that fasting broiler chicks can decrease the
cost of feed/ bird, improved feed conversion ratio and lower of abdominal fat (%) .At the
same time with no detrimental effect on live body weight or carcass trait at marketing age
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INTRODUCTION

Quantative and qualitative feed
restriction are procedures that can be
applied to manipulate the feeding strategies
of poultry in order to decrease growth and
metabolic rate to some extent and so
alleviate the incidence of some metabolic
diseases as will as improving feed
conversion and reducing feed cost. Birds
selected for fast growth (commercial
broilers) suffer from leg disorders, organ
failure and heart discase. At six weeks of
age, broiler chickens have much difficulty
supporting theic abnormality. heavy bodies
as they spend 76 to. 86 % "of their time
laying down (Weeks et gl, 2000). They
may suffer from respiratory diseases , big
liver and spleen disease and-sudden death
syndrome ( Tottori et al ,1997,:Lippens et
al 2000 and Demir et al 2004). Also,
weakened immune systems making them
more susceptible to a variety of diseases
(Rauw et al ,1998).

.Information on the effects of daily
feed removal on broiler performance is
limited. Petek (2000) and Ozkan.et al.

MATERIALS AND METHODS

Two hundred twenty five, 7-day old,
Hubbard broiler chicks were randomly
distributed into five experimental groups
(control and four treatments ). Each group
included three replicates of fifteen birds each
(5 treatments x 3 replicates x 15 chicks = 225
chicks) . Chicks in each replicate had nearly
similar initial live body weight. Broiler
chicks in control group were fed adlibitum
throughout the experimental period (from 8
to 42 days of age).However those in the
second , third , fourth and fifth groups were
fasted for 4 (from 16.00 to 20.00 hours) , 6
(from 14.00 to 20.00 hours) , 8 (from 12.00
to 20.00 hours) and 10 hours/day (from 10.00
to 20.00 hours) respectively during the
experimental period ( from 8 to 42 days of
age ). Chicks in each replicate were brooded
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(2003)reported that daily feed removal for
3, 4, and 6 h significantly reduced final
body weight and at the same time had
insignificant effects on feed intake, feed
efficiency and carcass characteristics.
Also,Onbasilar et al. (2009) observed that
4-h daily feed removal had no significant
effects on body weight, feed intake, feed
efficiency, and carcass characteristics. In
addition Demir et al. (2004) and Khetani et
al. (2008) reported that even 8- and 16-h
daily feed removal had no significant
effects on the same traits.

Generally , the previous anthers
illustrated quantative feed restriction by
feeding amount of a balanced diet cannot
be repeated under practical conditions,
since the body weight and weight gain of
broiler chicks and consequently their feed
requirements at the same age are strongly
variably and also the distribution of the
daily rations is laborious and inaccurate .

Therefore , the present study was
carried out to evaluate the effect of feed
restriction productive performance of
broiler chicks .

and reared on floor provided with litter of
wheat straw. The birds received commercial
starter diet during the first three weeks of age
and then subjected to commercial grower diet
from 4 to 6 weeks of age according to NRC
(1994). The  chemical
composition of the starter and grower diets is
shown in Table (1). All birds were
maintained under continuous light and were

. full-access to drinking water throughout the

experimental period.

The average minimum and
maximum indoor temperature at 5.00h and
14.00h were 22 and 28° C, respectively
during the experimental period All
managerial and hygienic regimes were
similar to all groups. The weight of birds in
each replicate at 7, 21 and 42 days of age
was receded. The average body weight,
weight gain and feed consumption for each
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replicate calculated at 3 and 6 weeks of
age. Feed conversion (g, feed /g, gain ) was
calculated for each replicate within each
period . Dead chicks were recoded daily
and mortality rate was calculated for the
entire experimental period (from 1 to 6
weeks of age ).

At the end of the experiment period
(at 42 day old ), three birds from each
treatment were taken; as a representative
sample around the average weight of the

group and individually weighed and
slaughtered for carcass evaluation. Carcass
and abdominal fat were calculated as
percentage of live body weight. '

Cost of one-kilogram feed for each
diet (starter and grower), cost of feed /kg gain
and the cost of feed /bird were calculated.
Net revenue was calculated by subtracting
feed cost from bird price. The relative
economic retums were calculated in relation
to the control group.

Table (1): Calculated composition of the commercial broiler diets.

Items Starter | Grower
diet diet
ME (Kcal/Kg diet) 3059 3182
Crude protein (%) 22 20
Crude fiber (%) 3 3.1
Crude fat (%) 4.5 5.5
Calcium % 1.00 1.00
Avail, Phos. (%) 0.4% 0.45
Lysine (%) 1.20 1.20
Methionine + cystine (%) 0.93 0.93

Data obtained were statistically analyzed by using one-way analysis of variance procedure
(Randomized complete block design). The statistical analysis was done using Biostat
(2007) Computer program (Copyright © 2001-2007 AnalystSoft).

The following model was used:

Yij=p+Ri+T;+ey
Where: Y;; = the observed value of the
concerned trait ij.
p = the overall mean for the
concerned trait.
R; = the fixed effect of i replicate
(i=1---3).

RESULTS AND DISCUSSION
1. Body weight

The results presented in Table (2)
showed that, body weight at 3 weeks of age
decreased (P<0.05) with increasing of
fasting time. Broiler chicks fasted for about
8 or 10 hours/day recorded lower (P<0.05)
body weight compared to those fed ad
libitum (control) at three weeks of age.
However, those fasted for about 4 or 6
hours/day had intermediate body weight at
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T; = the fixed effect of " treatment
G=1---5).

ejj = random error.

All statements of significance are
based on alpha = 0.05. Comparisons
between means were performed using
Tukey's HSD Procedure (The Honestly
Significantly Different test (Martin 1995)

the previous mentioned age.The decrease in
body weight of broiler chicks at 3 weeks of
age represented about 2.56, 3.90, 6.02 and
10.63% for those fasted 4, 6, 8 or 10 hours
/day, respectively compared to those fed
ad-libitum This could be attributed to that
feed intake decreased (P<0.05 with
increasing fasting time (Table, 4).

At 6 weeks of age, broiler chicks
were able to compensate the depression in
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body weight occurred at 3 weeks of age as
a result of limiting eating time (Table 4) So
the differences in body weight among
treatments became insignificant.. The
present results are in agreement with those
achieved for commercial female broiler
subjected to feed restriction (FAWN,
1996). Also Ibrabim and Al-Hammami
(2005) studied the effect of 6 hours/day

fasting (from 28-56 days of age) on
productive performance of male broilers
and showed that, body weight of fasting
broiler chicks was depressed (P<0.05) at 5
weeks of age. However, the differences in
body weight at 6 and 8 weeks of age
became insignificant compared to the ad
libitum (control group).

Table (2): Averages (£) SE of live body weight (g) of broiler as affected by feed restriction.

Treatment q Age?(\_vﬁ) 3
Control 135.1141.55 | 808.22°47.32 | 2444.22+15.73
4 hours fasting | 134.00+1.68 | 787.55%33.27 | 2440.89:+11.80
6 hours fasting | 134.2242.12 | 776.70"49.23 | 2394.81243.65
8 hours fasting | 134.89+1.78 | 759.56™+11.78 | 2367.11+20.54
10 hours fasting | 134.22+1.60 | 722.34+15.95 | 2367.67+26.47
Significance NS " NS

Means within each column have not the same letters are significantly different (P<0.05).

2. Body weight gain

The results in (Table, 3) indicated
that during the period from | to 3 weeks of
age, birds fed ad libitum (control) recorded
higher (P<0.05) body weight gain than
those fasted for about 8 or 10 hours/day.
However, broiler chicks fasted for about 4
or 6 hours/day achieved similar body
weight gain to those in the control during
the period from | to 6 weeks of age. Also,
similar insignificant differences in body
weight gain were observed among broiler
chick groups fasted for about 4, 6 or 8
hours/day during the previously mentioned
period. The differences in body weight gain
among treatments were not significant

during the period from | to 6 weeks of
ageand from 3 to 6 weeks of age and the
whole experimental period. These results
are in agreement with those reported by
Demir et al. (2004). The treatments were
ad libitum, 25 and 50 % feed-restricted or 8
hours and 16 hours feed withdrawal
regimen. The 16 hours regime significantly -
(P<0.05) reduced weight gain at 21 days of
age compared to ad libitum or 25% feed
restricted regime. However, the overall
weight gains between 9 days and 42 days
of age were not significantly affected by
the treatments.

Table (3): Averages () SE of daily body weight gain (g/bird/day) of broiler as affected by

feed restriction.

Age (week)
Treatment 1-3 3-6 1-6
Control 48.08" +0.41 77.90+ 0.41 65.97+0.41
4 hours fasting 46.68" +0.28 78.7340.42 65.91+0.33 |
6 hours fasting 45.89*" +0.58 77.05+1.99 64.59+1.28 |
8 hours fasting 44.62° £0.72 |  76.5540.92 63.78+0.57
10 hours fasting 42.01° £1.02 78.35+1.18 64.20+0.46
Significance ol NS NS
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Means within each column have not the same letters are significantly different (P<0.05).
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3. Feed consumption

Resuits in Table (4) showed that,
the feed restriction had highly (P<0.01)
significant effect on daily feed intake from
1 to 3 and from 1 to 6 weeks of age, but the
differences among treatments during the
period from 3 to 6 weeks of age were
insignificant. During starting period (from
1 to 3 weeks of age) and the whole
experimental. period (from | to 6 weeks of

age) daily feed intake was decreased
(P<0.05) with limiting eating time (Table,
4). However, during the period from 3 to 6
weeks of age, the differences in feed intake
among treatments were insignificant. The
present results are in agreement with those
reported by Lee and: Leeson (2001). Who,
showed that, birds subjected to feed
restriction generally ate less feed than ad
libitum control birds.

Table (4): Averages (+) SE of daily feed consumption (g/bird/day) of broiler as affected by

feed restrictio

Age (week)

Treatment 3 JJ—G 16
Control 69.84* 0,32 | 153.08£1.91 | 119.79%+1.26
4 hours fasting | 69.75"+0.26 | 148.05£1.21 | 116.73°+0.79
6 hours fasting | 66.63°£0.95 | 147.97+1.587 | 115.20"+1.32
8 hours fasting | 63.52°1.37 | 147.19+1.71 | 113.73*°+0.97
10 hours fasting | §9.38°:0.74 | 145.15¢4.94 | 109.77°12.17

Significance e NS e

Means within each column have not the same letters are significantly different (P<0.05).

4.Feed conversion ratio (, feed / gain, kg)

The obtained data in Table (5)
revealed that the feed restriction had highly
(P<0.01) significant effect on feed
conversion ratio from 1 to 3 weeks of age,
whereas from 3 to from | to 6 weeks of age
the differences were not significant . During
starting period (from 1 to 3 weeks of age),
broiler chicks fasted 8 and 10 hours/day had
better (P<0.05) feed conversion ratio than
those fasted 4 hours/day. However, broiler
chicks fed ad libitum (control) or those fasted
4 or 6 hours/day recorded similar feed

conversion ratios during the previous
mentioned period. During growing period
(from 3 to 6 weeks of age) and whole
experimental period (from 1 to 6 weeks of
age), there were insignificant improvement in .
feed conversion ratio with increasing fasting
time. Deaton (1995) showed significant
improvement in feed conversion in restricted
birds (90, 75, or 60 % feed consumption of
ad libitum fed controls). While Tottori ef al
(1997) found an improvement in feed
conversion rates with restriction feeding than
that of full feeding (control).

Table (5): () SE of feed conversion ratio (feed/ gain, Kg) of broiler as affected by feed

restriction.
Age (week)
Treatment i3 B 36 %
Control 1.45*+0.017 1.96+0.020 [ 1.82+0.012
4 hours fasting 1.49 *+0.003 1.88+0.023 1.77+0.017
6 hours fasting | 1.45°+0.007 | 1.9240.068 | 1.79:0.044
8 hours fasting | 1.42°+0.015 1.9240.007 | 1.78+0.006
10 hours fastin 1.41°+0.018 1.88+0,034 1.71£0.020
Significance " NS NS

Means within each column have not the same letters are significantly different (P<0.05).
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8. Carcass characteristics:

Results in (Table 6) showed that,
feed restriction had insignificant effect on
carcass weight (g), and abdominal fat
percentages. Dressing percent fluctuated
between 78.27 and 79.67% and was it
within the normal range. The insignificant
effect of feed restriction on dressing %
could be attributed to the similarity of live
body weight among different treatments.
(Saleh, 1992) found that, there was a strong

relationship between live body weight and
carcass weight (r=0.98) and between
carcass weight and dressing percentage
(r=0.33),. The results present are in
agreement with those found by El-Sagheer
and Makled (2005a). They showed that no
significant differences in carcass weight
and dressing percentage among all
restricted groups compared with control

groups

Table (6): Averages (x) SE of carcass weight (g), carcass (%) and abdominal fat (%) as

affected by feed restriction.

Treatment Average  (SE)
Live body weight (g) | Carcass weight (g) | carcass (%) | Abdominal fat (%)
Control 2423.33421.86 1909.47417.85 78.83+0.57 2.10+0.06
4 hours fasting 2413.33+49.10 1921.89424.24 79.67+0.66 1.9340.29
6 hours fastin 2386.67+26.67 1868.62423.83 78.2740.12 2.07:0.03
8 hours fasting 2383.33+18.56 1881.3548.68 78.97+0.84 1.7340.12
10 hours fasting 2360.004-30.55 1850.52+16.90 78.43+0.57 1.8340.23
Significance NS NS NS NS

Means within each column have not the same letters are significantly different (P<0.05).

6 Economical efficiency

Broiler chicks fasted for 4
hours/day recorded higher (P<0.05) cost of
starter diet’kg gain than those fasted 8 and
10 hours/day (Table 7). However, cost of
starter diet/kg gain for broiler chicks fed ad
libitum or those fasted 4 or 6 hours/day was
similar. Also, similar trend was observed in
the cost of starter diet/bird. Broiler chicks
fasted 8 or 10 hours/day recorded lower
(P<0.05) cost of starter diet / bird than
those fed ad libitum (control) or those
fasted 4 or 6 hours/day and this effect was
more pronounced in broiler chicks fasted
10 hours/day.

The total cost of diet / bird was
decreased (P<0.05) with increasing feed
deprivation (ad libitum vs. fasting 10
hours/day). The decrease in feed cost/bird .
represented 2.57, 3.58, 4.92 and 7.37 % for
broiler chicks fasted 4, 6, 8 or 10
hours/day, respectively compared to those
fed ad libitum (control) . This depression in
the cost of diet/bird was mainly due to
progressively decrease of feed intake with
increasing fasting time. Net revenue/bird
was not significantly influenced as a result
of the positive effect of feed restriction on
the total cost of feed / bird,. Also, this
could be attributed to the insignificant
effect of feed restriction on live body
weight of birds (Table, 2).
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Table (7): Economical efficiency and mortality rate of broiler chicks as affected by feed

restriction.
Live Net Relative
. . Cost of die/Kg galn (LE.) Cost of diet/bird (LE.) body :r.;.: revenne lecooomicat M.:...r)my
Starter | Grower | Total | Starter | Grower | Totat | Weight | o | perbird | efficiency
(LE.) (%)

Contrel 3.03% | 422 | 363 | 2.04° 6.91 895° | 2444 | 1833 9.38 100.00 0
dhoursfasting | 3.11° | 404 | 358 . 668 | 8.72% | 2441 | 1831 9.59 102,24 0
[ Ghours fasting | 3.03% | 413 | 388 | 1.98* | 668 | 8.63% | 2395 | 11.9 9.33 99.47 033
8 hours fasting | 297° 494 | 35 | 1.36° 668 | 851° | 2.367 17.78 9.24 98.51 0
10 hours fasting | 2.98° 398 | 3471 1747 ] 58 | 829 | 2368 | 1776 | 947 100.96 1

Significance [ NS NS [ NS * NS NS NS

Means within each column have not the same letters are significantly different (P<0.05).
Price of 1kg of starter diet, September 2007 = 2,09 LE. Price of kg of grower diet, September

2007 = 2.15 LE. Price of tkg of live bodyweight, October 2007 = 7.5 LE. LE.=Egyptian pound.

Mortality rate -

Mortality rate was not significantly
affected by feed restriction (Table, 7). This
may be due to the higher viability of
Hubbard strain and good managerial
conditions. These results are agreement
with those recorded by Tottori er @l
(1997), Who, stated that economic
performance with restriction feeding was
better than that with full feeding as a result
of improvements in viability and feed
conversion rates. Also, El-Sagheer and
Makled (20053, b) found that, all restricted
groups of broiler chicks (3, 6, or 9 hours
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