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ABSTRACT

Two hundred broiler chickens were used to study the effect of feed restriction from 5 to § or
9 days of age on their subsequent production performance. Birds were randomly distributed to four
treatment groups. In two groups, birds were fed a conventional broiter starter diet from 0 to 4 days and
were fasted for 3 (T1) or 4 (T2) days. Birds in group T3 were fed exclusively broken maize vntil
4 days of age and then were fasted for 3 days. Thereafter, all feed restricted birds were fed the
conventional starter and finisher diets. Control group (T0) was given the conventional brotler dicts
throughout the whole experimental period. During the starter period, feed restriction significantly
(P<0.03) depressed body weight gain, particularly before 14 days of age. By 42 days of age, the birds
from groups T1 and T2 had recovered body weights, except those started on broken maize that had
lower body weight (P<0.05). Following feed restriction birds utilized feed more efficiently (P<0.01)
than control birds, indicating on some compensatory growth. Carcass characteristics were not affec-
ted by the feed restriction.

It was concluded that broiler chickens could withstand 3 or 4 days of fasting in early life without
any negative effect on the production performance and that quality of feed before fasting and duration
of feed restriction influence recovery.
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INTRODUCTION
Broiler chickens are voracious eaters if fed ad libitum and over 70% of the
production cost of commercial poultry farms is feed. High feed consumption, though

playing an important role in the increase in growth rate, could result in increased fat
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deposition and high incidence of skeletal and metabolic disorders (Leeson and Sum-
mers, 1988). Various measures have been studied to significantly reduced produc-
tion cost especially of feed, while improving productivity. Slower growth rate due
undernutrition or energy intake limited to maintenance requirement only for a short
period early in life can greatly reduce the incidence of metabolic disorders, improve
skeletal development and limit fat deposition. In broiler chickens Leeson et al. {1991)
reported a reduction of body weight after undernutrition period, throught diet dilu-
tion, from 4 to 11 days of age and a complete recovery of body weight by 42 days
of age when birds were fed conventional diets. However, in this experiment mean-
ingful reduction of abdominal fat by 42 days was observed. In a similar study,
Leeson and Zubair (1997) also found that broiler birds were not able to recover
from body weight depression by 21 days although the restricted birds were more
efficient in utilization of energy. Energy restriction during brooding may be associa-
ted with reductions in fat anabolism whilc the optimum market weight is attributed
to the subsequent compensatory growth during refeeding. Although energy restric-
tion through diet dilution during finishing of broilers is known to significantly reduce
abdominal fat content without influencing carcass quality (Lecson ct al., 1992), dict
dilution early in the hife of broiler birds seems not to affect fat deposition. Fasting of
chickens in an earlier stage of their life could have a more bencficial cffect on fat
deposition and compensatory growth of broiler birds.

This study was therefore carried out to study the effect of carly life feed restric-
tion imposed through complete restriction for 3 or 4 days on the productivity of
Arbor Acres broiler chickens.

MATERJAL AND METHODS
Animals and diets

Two hundred day-old unsexed Arbor Acres chickens weighing about 50 g each
were used. The birds were vaccinated against Newcastle, infectious bronchitis and
Gumboro diseases. Coccidiostatics were distributed for 3 days from day 15 and
every week thereafter. The birds were administered antistress agents before and
after each vaccination and after cach transfer.

The day-old chickens were randomly distributed into 4 groups (T0, T1, T2 and
T3), each represented by 10 birds in 5 replicate bamboo cages and started accord-
ing to usual brooding practices. At the end of a 28-day starter period, the birds of
each group were transferred into Californian type cages and housed in pairs includ-
ing one male and one female, for the finisher period.

From 1 to 4 days of age, groups TO, T1 and T2 were fed ad libitum with the
usual starter diet (ME 2969 kcal/kg; crude protein, 21.5%,; Ca, 1.60%; P, 0.70%)
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while group T3 was exclusively fed broken maize (ME 3432 kcal/kg; crude protein,
8.5%; Ca, 0.02%; P, 0.25%). Thereafter, birds of groups T1 and T3 and were
fasted for 3 days (from 5 to 8 days of life ) and of group T2 for 4 days {from 5 to
9 days of life). After the fasting period, birds in all three groups were refed ad
libitum with the starter diet till 28 days of age and the finisher diet (ME 2983 kcal/kg;
crude protein, 18.7%; Ca, 0.82%; P, 0.62%) 1111 42 days of age. Birds in the control
group (T() were fed ad libitum with the starter and finisher diets.

Water was freely available to all the birds during the experiment, including the
feed restriction period.

Collection and analysis of data

Birds were weighed and feed intake was recorded at weekly intervals. Body
weight gain and feed conversion ratio were calculated. At the end of the study,
4 birds (2 males and 2 females) per treatment group were randomly selected to
evaluate the carcass quality according to Jourdain (1980).

The data were analysed using a one-way analysis of variance (ANOVA), The
extend of dispersion between the means of the response variables were submitted
to the Duncan’s multiple range test (Steel and Torrie, 1980).

Estimates of production cost for onc kg of poultry meat were done using feed
consumption as the only variable. The cost of production was obtained by multiply-
ing the cost of 1 kg of feed by the feed efficiency ratio of each treatment group.

RESULTS

The effect of feed restriction on body weight and body weight gain are presen-
ted in Tables 1 and 2. Feed restriction significantly (P<0.05) depressed body weight
gain during the starter period. The reduction was most pronounced before 14 days
of age and amounted 15, 25 and 45%, respectively for birds on treatments T, T2
and T3 as compared with the controf group (T0). Compensatory growth was evi-
dent for these birds from 28 to 42 days of age and by 42 days of age, all the bird,
except those that were started on broken maize before feed restriction, had compa-
rable body weight. Body weight gain of T3 feed restricted birds was significantly
(P<0.05) lower than that of birds on control diet (T0) during the 28 10 49 day period,
while the TO, T1 and T2, birds had comparable body weight gain.

Over the starter period, feed restriction of birds through fasting for 3 to 4 days
resulted in significantly (P<0.05) decreased feed intake (Table 3) in comparison
with the control group. The decrease in feed intake among the feed restricted birds
was most pronounced before 14 days of age, being least with T3 (50%) followed
by T2 (29%) and T1 group (17%). However, during the 28-49 day finisher period,
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TABLE |

Body weight of broiler chickens subjected to feed restriction from 5 to 9 days of age. g
Age, days

Treatments - ” 2% 1 19
Control {T0) 1132 2740 701« 1350 1919+
Tl 89t 241" 644 1348 1924¢
T2 63¢ 217 656™ 1368 1954
T3 70¢ 183¢ 5830 1284 1810"
SEM 4.34 5.20 21.58 20.02 32.83
*o¢ means with the same letter in a column are not significantly different at P>{.05
SEM: standard error of the mean

TABLE 2

Body weight gain of broiler chickens subjected to feed restriction from 5 to 9 days of age, g

Age period, days

Treatments

1o 14 14 to 28 28to 42 421049 11028 28 10 49
Conrrol (TO) 223 42718 649* 569 651° 1218
™ 191° 4044¢ 704 575® 5042 1278
T2 l66* 439" 712" 586 605° 1298
T3 1334 400¢ 702° 522° 5330 1198
SEM 520 18.74 20.01 22.43 22.17 34.48

*0¢ means with the same fetter in a column are not significantly different at P>(.05
ARC P>00l
SEM: standard error of the mean

birds in treatments Tt and T2 consumed more (P<(0.05) feed compared to the
control and T3 groups.

Birds on treatment T3 exhibited the poorest {P<0.01) feed efficiency during the
0-28 day, however, there was no difference between T3 and the control group for
feed efficiency ratio. Over the 28 to 49 day period, 3 or 4 days of fasting did not
affect feed efficiency ratio (P>0.05; Table 3).

Carcass characteristics were not atfected by feed restriction which was signifi-
cantly (P<0.05) lower in T2 and T3 groups with exception of abdominal fat content
{Table 4).

Simple cost estimates for the production of one kg of poultry meat in this study
revealed a cost reduction of 0.5, 2.3 and 1.4% for birds on treatments T1, T2 and
T3, respectively compared to the control.
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TABLE 3
Feed intake and feed conversion ratio {g feed g' gain) of broiler chickens subjected to feed restriction
from 5 10 9 days of age, g

Feed intake Feed conversion ratio

Treatment

starter finisher total starter finisher total
Control (TO) 1304+ 2661 39640 2,018 2218 2,13
Tl 1173 28140 3954 1.604 2,232 2,128
T2 11728 2793° 36659 1.944 2.16* 2.08
T3 1082¢ 2589¢ 3671 2.05% 2.19¢ 2,100
SEM 31.51 43.23 47.64 0.08 0.06 0.04
*Peoagin Table |

TABLE 4

Carcass yield without giblets (% livewcight) and carcass characteristics (% carcass weight) of broiler
chickens subjected to feed restriction from 5 10 9 days of age

Carcass Abdominal

Treatment . Liver Gizzard
yield fai

Control (TO) 73.00 2.05 1.89: 2.05

Tl 73.14 1.87 1.80° 1.82

T2 71.20 2.01 1.230 1.95

T3 73.54 2.06 1.38" 1.97

SEM 1,73 0.12 0.13 .10

sbe asin Table |

DISCUSSION

Starting broiler chickens on a conventional starter diet or broken maize from 0 to
4 days of age followed by 3 or 4 days of fasting resulted in significant reduction in
weight gain by 14 days of age. The cffect at 28 days was less severe and there was
a complete recovery for birds started on a conventional starter diet before fasting
peried. This indicated that there was some form of compensatery growth probably
related to the modification of maintenance energy requirement and the improve-
ment of the etficiency of feed utilization following feed restriction. Similar results
have been reported by Leeson et al. (1991) after undernutrition of chickens from 4
to 11 days of age through diet dilution. It was observed that by 49 days of age birds
started on broken maize before the fasting period (T3) had the lowest body weight
compared with other feed restricted birds. This suggested the dependency of re-
covery time on the degree and severity of fecd restriction.
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In the present study, there was a drop in feed intake immediately following
complete feed restriction. Corresponding energy intakes were therefore expected
to be reduced and the better feed efficiency of birds in T1 and T2 groups to 28 days
of age confirmed the compensatory weight gain observed. The significant {P<0.05)
increase in feed intake of birds in groups T1 and T2 and consequently the increase
in their energy intake as compared to the T3 and control groups resulted in higher
liveweight by day 49. This indicated that following the modification of energy re-
quirement for maintenance, more energy was probably directed towards lean body
mass than fat deposition. This is confirmed by the reduction in abdominal fat of
these birds. The present study is in agreement with report by Leeson and Zubair
{1997) that by 21 days of age, broiler birds are not able to fully recover body weight
depression although the feed restricied birds were more efficient in the utilization of
energy intake. Leeson and Zubair (1997) stated that birds exhibit significantly im-
proved feed efficiency irrespective of the method of nutrient restriction, physical
restriction or diet dilution. However, the physical restriction carried out by these
authors was partial (50%) for 6 to 12 days of age and not a 100%-fasting as in the
present study. Birds started on broken maize and then fasted for 3 days (T3) con-
sumed significantly less feed and had significantly lower weight gain than birds on
the other groups. Broken maize as a starter diet not only is very deficient in vital
nutrients, but also is not casily digested by young birds and could traumatise the
digestive system of the chickens. This physical trauma together with the 3-day
fasting could be largely responsible for the incomplete recovery of body weight of
the T3 birds by 49 days of age.

In general, 49-day liveweight of birds in the present study was lower than that
suggested by the hatchery and feed efficiency ratio, including the control group
was poorer, suggesting extra-cxperimental factors. This could be related to the
quality of the feed used and the fact that these chickens are initially produced for
lemperate areas.

The carcass quality was not affected by the carly-life feed restriction carried
out in the present study. The carcass yield recorded in the present study for all
groups was higher than that mentioned by Jourdain (1980}, but in the range sug-
gested by Mountney (1981) for broiler chickens. As in the present study, earlier
works did not report any meaningful difference in carcass fat proportion. This is
thought to be related to reduced adipocyte hyperplasia, with the adipocytes remain-
ing smaller or this could be due to the degree of energy restriction (Leeson et al.,
1991) during the period of nutrient restriction.

The reduction n cost of feeding in treatment groups as compared to the control
is probably related to better utilization of feed in feed restricted birds. Although not
significant in the present study, the difference between the control group and the
restricted one could be of prime practical importance as this could mean a sensible
reduction in the cost of production, particularly in large production units,
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CONCLUSIONS

Brotler chickens can withstand a period of undernutrition early in life without
significant loss in market weight, feed utilization efficiency or carcass quality. How-
ever, the advantages of such practice under commercial management conditions in
the tropics will depend on the methods of feed restriction, duration and possible
alterations in carcass quality. Under commercial conditions, feed restriction could
be justified by a reduction in cost of feeding broiler chicken to market weight.
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STRESZCZENIE
Reakcja kurczat brojlerow na ograniczenie paszy w okresie odchowu w warunkach tropikalnych

Badane wplyw ograniczenia iloci podawanej paszy od 5 do 8 lub 9-go dnia zycia kurczat na ich
dalszy rozwoj. Dwicicic kurczat podziclono losowo na 4 grupy; w dwoch grupach kurczeta otrzy-
mywaly standardowy starter od 0 do 4 dnia zycia, po czym byty glodzone przez 3 (grupa T1) lub
4 dni {grupa T2). Kurczgta grupy T3 zywiono rozdrobnionym ziarnem kukurydzy do 4 dnia zycia
1 nastgpnie ptodzono przez 3 dni. Po tym okresie kurczeta tych 3 grup otrzymywaly standardowy
starter i finiszer. Ptaki grupy kontrolnej (TO) Zywiono standardowymi dictami dla brojlerow przez
caly ckres doswiadczenia. Ograniczenie podawania paszy w pierwszym ckresie (starter)spowodo-
walo istotne zmniejszenic przyrostow szczegdlnie przed 14-ym dniem zycia. W 42 dniu Zycia
kurczeta z grup Tl i T2 ,,odbudowaly™ mase ciala, Zywione do 4 dnia kukurydza mialy nizsza
(P<0,05) masg ciala. W nastgpstwie ograniczenia podawania paszy ptaki lepie] jq wykorzystywaty
(P<0,01) niz kurczeta kontralne, co wskazuje na kompensacje wzrostu, nie stwierdzono przy tym
wplywu czynnika doswiadczalncgo na jakosc tuszek,

W podsumowaniu stwierdzono, ze kurczgta moga byé pozbawione paszy przez 3 lub 4 dni we
wezesnym okresie Zycia bez ujemnego wptywu na ich dalszy rozwdj 1 Ze jakos¢ paszy podawanej
przed glodzeniem i dlugosé okresu glodzenia wplywaja na ,,wyréwnanie” masy ciala.





