ISSN 1682-8356
ansinet.org/ijps

INTERNATIONAL JOURNAL OF

POULTRY SCIENCE

ANSI|zez

308 Lasani Town, Sargodha Road, Faisalabad - Pakistan
Mob: +92 300 3008585, Fax: +92 41 8815544
E-mail: editorijps@gmail.com




International Journal of Poultry Science 8 (1): 35-39, 2009
ISSN 1682-8356
© Asian Network for Scientific Information, 2009

Effect of Different Feed Restriction Regimes During the Starter Stage on
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Abstract: An experiment was conducted to determine the effect of different feed restriction regimes during
the starter stage (14-21 days) on productivity and carcass characteristics of male and female Ross 308
chickens. A 3 (feeding levels: ad-fibitum intake, 50% ad-fibitum intake and 75% ad-fibifum intake) x 2 (male
and female chickens) factorial arrangement in a complete randomized design was used. Feed restriction
affected (p<0.0%) live weight of chickens at the age of 21 days and male chickens were heavier (p<0.05) than
females at the same age. Chickens on 75% ad fibitum feeding attained complete compensation in live
weight at 42 days of age while those on 50% ad /ibitum feeding did not. However, male chickens attained
higher {(p<0.05) live weights than female chickens at 42 days of age. It is suggested that 75% ad libitum
restriction feeding during the starter stage from 14 up to 21 days of age may offer some economic advantage
over ad-libiturn feeding regimen, mainly by enhancing feed utilization. It may, therefore, be a useful nutritional
strategy to reduce the cost of commercial starter grain based-diets.
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INTRODUCTION

The development of alternative fuels including bio
ethanol produced from maize and bio diesel from plant
oils is likely to result in an increased cost of feed stuff for
broiler nutrition since there is expectation that world
cereal availability for livestock especially poultry will be
highly restricted. Therefore, there is a critical need to
increase efforts of reducing feed cost without
compromising the final productivity. One possible
nutritional strategy of reducing feed cost is to restrict
feed intake of the birds in the early stage of life.
Although some studies have determined the effect of
early feed restriction on carcass fat contents and feed
efficiency (Plavnik and Hurwitz, 1988, 1991), leg
problems and total mortality (Robinson et af., 1992;
Saleh et al, 1996) and metabolic diseases (Arce et al,,
1992) in broiler chickens, there is little or limited
information concerning the use of early feed restriction
as a nutritional approach to reduce cost of pouliry feed.
It is, therefore, important to ascertain such responses in
broiler chickens subjected to different feed restriction
regimes during the starter stage. Such information
would be very beneficial to poultry farmers in rural areas
of Limpopo province and elsewhere. The main objective
of this study was to determine the effect of different feed
restriction regimes during the starter stage on
productivity and carcass characteristics of male and
female Ross 308 broiler chickens.

MATERIALS AND METHODS
Study area: This study was conducted in 2007 in an
open-sided house with curtains at the University of
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Limpopo Experimental Farm, Limpopo Province, South
Africa. The experimental farm is situated about 10 km
northwest of the University Turfloop campus. The
ambient temperatures around the study area are above
32°C during summer and 25°C or lower during winter
season. The mean annual rainfall is between 446.8 and
488.4 mm.

Birds, treatment, design and data collection: Male and
female Ross 308 broiler chickens were raised for 14
days before the commencement of the study. Cn
commencement, 300 male and female Ross 308 broiler
chickens were randomly allocated to 6 treatment
combinations (Table 1) with five replications in a 3
(feeding regimes:. ad-fibitum feeding as the control, 75%
ad-libitum intake and 50% ad-fibitum intake of amount
of feed intake of ad-fibitum chickens of the previous day,
respectively) X2 (sexes of chickens) factorial
arrangement in a complete randomized design (SAS,
2000). There were 30 floor pens, each containing 10
birds per replication. Realimentation period was from
day 22 until day 42. Except for the duration of the food
restriction, the birds were offered feed and fresh water
fed ad-fibitum. The lighting program was 24 h. The
experiment was terminated when birds were 42 days of
age. During the experiment, the initial average live
weights of the chickens were taken at 14 days old.
Thereafter, daily mean live weights and feed intake were
measured until the end of the experiment at 42 days.
Daily growth rates and feed conversion ratio were
calculated. Mortality was measured throughout the
experimental period. At day 36, four birds were randomly
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Table 1: Experimental treatments

Treatments

SMR,: Male chickens without any starter feed restriction

SMR;; : Male chickens fed 75% of the control intake for seven days

SMR,, : Male chickens fed 50% of the control intake for seven days

SFR,: Female chickens without any starter feed restriction

SFR;;: Female chickens fed 75% of the control intake for seven days
SFR;,: Female chickens fed 50% of the control intake for seven days

selected from each replication and transferred to
metabolic cages for measurement of apparent
digestibility. At 42 days old, all remaining birds were
slaughtered by cervical dislocation to determine the
carcass characteristics.

Nutrient analysis: The dry matter, nitrogen, crude
protein, phosphorus and fat contents were determined
as described by AOAC (2002). The Gross Energy (GE) of
the diets and excreta samples were determined using
an adiabatic homb calorimeter (University of Kwazulu-
Natal Laboratory, South Africa). The Apparent
Metabolizable Energy (AME) content of the diets was
calculated (AOAC 2002).

Data analysis: Effect of different feed restriction regimes
during the starter stage on productivity and carcass
characteristics of male and female Ross 308 broiler
chickens on live weight, feed intake, feed conversion
ratio, digestibility, carcass characteristics and mortality
were analyzed using the General Linear Model (GLM)
procedures of statistical analysis of variance (SAS
2000). Means were separated using Duncan (1953)
multiple-range test. The effects of interactions were not
included in the model because earlier analyses
including all the interactions showed that they were not
important.

RESULTS

The nutrient compositions of the starter and grower diets
are presented in Table 2. The diets at each phase (i.e,,
starter and grower phases) were isocaloric and
isonitrigenous. Prior to this experiment, the chicks were
fed a 23% CP starter diet that would satisfy their
nutritional requirements according to the NRC (1994).
Results of the effects of level of feed restriction on live
weight, feed intake and mortality of male and female
Ross 308 broiler chickens at 21 days of age are
presented in Table 3 Level of feed restriction had effects
(p<0.05) on live weight and feed intake of broiler
chickens. Increasing the level of feed restriction reduced
(p<0.05) live weights and feed intakes of broiler
chickens. However, level of feed restriction did not have
any effect (p>0.05) on mortality of chickens during the
restriction period. Male and female broiler chickens had
similar (p=>0.05) feed intakes and mortality rates.
However, male broiler chickens were heavier (p<0.05)
than female chickens at 21 days of age. Results of the

effects of level of feed restriction on feed intake, intake
as percentage of live weight, growth rate, feed
conversion ratio and mortality of male and female Ross
308 broiler chickens between 21 and 42 days of age are
presented in Table 4. Level of feed restriction had no
effect (p>0.05) on feed intake, growth rate, feed
conversion ratio and mortality of the broiler chickens. Sex
of the chickens had no effect (p>0.05) on mortality.
However, male broiler chickens had higher (p<0.05)
feed intake and growth rate and better feed conversion
ratio than female broiler chickens. When intake was
expressed as percentage of live weight, differences
(p<0.05) in feed intake were observed between chickens
on 75 and 50% ad libitum feeding and those on ad
libitum feeding. When intake was expressed as
percentage of live weight, male chickens had lower
(p<0.05) feed intake than female chickens. Results of
the effects of level of feed restriction and sex of the
chickens on diet dry matter and nitrogen digestibilities,
nitrogen retention and metabolisable energy are
presented in Table 5. Feed restriction levels and sex of
the broiler chickens had no effect (p=>0.05) on dry matter
digestibility, nitrogen digestibility and nitrogen retention.
However, chickens on 75% ad /ibitum feeding had lower
(p<0.05) metabolisable energy values than those on ad
fibitum feeding and those on 50% ad fibitum feeding.
Broiler chickens on 50% ad fibitum feeding and those
on ad [libitum feeding had similar (p=0.0%5)
metabolisable energy values. Results of the effects of
feed restriction on live weight, dressing percentage and
carcass characteristics of male and female Ross 308
broiler chickens at 42 days of age are presented in
Table 6. Level of feed restriction had no effect (p>0.05)
on dressing percentage and intestine lengths, as well
as on weights of wing, fat pad, gizzard and liver.
However, chickens on 50% ad /ibitum feeding had lower
(p<0.05) live weights, drumstick and breast weights than
those on ad flibitum feeding. Male and female broiler
chickens had similar (p>0.05) dressing percentages
and fat pad weights. However, male broiler chickens had
higher (p<0.05) intestine lengths, live weights and thigh,
drumstick, wing, breast and liver weights than female
chickens. Level of feed restriction and sex of the
chickens had no effect (p>0.05) on breast, thigh,
drumstick, wing, gizzard and liver weights when
expressed as percentage of carcass weight of the
chickens at 42 days of age (Table 7). Level of feed
restriction and sex of the chickens had no effect (p>0.05)
on nitrogen content of breast meat samples of Ross 308
broiler chickens at 42 days of age (Table 8).

DISCUSSION

Feed restriction during the starter period affected live
weight of the broiler chickens at the age of 21 days. The
more severe the feed restriction the lower was the live
weight attained at 21 days of age in both male and
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Table 2:
and phospharous and MJ ME/kg DM for energy)

MNutrient composition of the starter and grower diets (the units are in g/kg for dry matter, g/kg DM for protein, lysine, fat, calcium

Diet Dry matter Energy Nutrient protein Lysine Fat Calcium Phosphorus
Starter 880 16.0 230 11.0 25 12 6.0
Grower 880 15.5 189 11.5 25 10 5.5
Table 3: Effect of level of feed restriction on feed intake broiler chickens on 75% ad libifum feeding attained
(g/bird/day), live weight (g/ird) and mortality (%) of  gimjjar live weights to those on ad Jibitum feeding. This
male and female Ross 308 broiler chickens at 21 days . .
of age means that there was complete compen.satlon.. This
Variable could only be explained in terms of higher intake
expressed as percentage of live weight for those
Treatment No Liveweight FeedIntake Mortality  chickens on 75% ad fibitum feeding. However, broiler
g‘%s;zc,,fégﬂm 100 4947 a6 0.0° chickens on 50% ad /libitum feeding had lower live
75% ad fibtum 100 430 54" 0.0° weights, drumstick and breast meat weights than those
50% ad fibfum 100 348° 43 0.5 on ad flibitum feeding. These results indicate that
SE 5.65 1.44 032 complete compensation did not occur in broiler chickens
Sex on 50% ad libitum feeding. Plavnik and Hurwitz (1991)
Male 150 4322 65° 0.42 . L . . .
Female 150 415 a2 0.0° carried out a trial in which they offered broiler chicks or
SE 451 118 0.26 turkey poults varying levels of energy-restricted diets to

®¢:Means in the same column not sharing a common superscript
are significantly different (p<0.05). SE: Standard Error

fermale broiler chickens. This was expected since live
weight gain depends on nutrient intake. Thus, those
chickens offered lower amounts of feed attained lower
live weights. These results are similar to the findings of
Leu et af. (2002) and Oyedeji and Atteh (2005). The level
of feed restriction which Plavnik and Hurwitz (1989)
estimated just to meet maintenance energy
requirements is equivalent to about 167 KJ ME/bird/day
in the 6-12 day period, approximately 35% of normal
feed intake. This maintenance energy level, however,
must have been overestimated because the feed-
restricted birds gained 2-4 g body weight each day
during the restricted period. It is also possible, as
suggested by some workers, that the birds in their study,
even though in negative energy balance, were able to
gain weight due to change in body composition: they
used fat reserves and deposited more lean tissues
(Leeson et al, 1991; Yu and Robinson, 1992). In the
present study, level of feed restriction had no effect on
mortality of the chickens. This is similar to results
reported by Oyedeji and Afteh (2005). However, the
present results are contrary to the findings of Saleh et af
(2005) who reported that level of feed restriction had
effects on mortality of the broiler chickens.

Male broiler chickens were heavier than female chickens
at the end of feed restriction period. However, there were
no significant differences in intake and mortality. Thus,
differences in live weight could not be explained in terms
of differences in feed intake. It is possible that
differences in live weight may have been due to better
feed conversion ratio in male chickens compared to
female chickens. These results are similar to those of
Zubair and Leeson (1994). However, the present results
are contrary to those reported by Leeson et al. (1991).
The present results indicate that at 42 days of age
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determine the effect of compensatory growth on the fat
content of the abdominal fat pad. While the turkey poults
were able to fully compensate from all levels of
restriction, the broiler chickens were only able to fully
compensate from the mildest restrictions. Similarly,
other workers were unable to demonstrate complete
compensatory growth of broiler chickens which had
been subjected to similar degrees of feed restriction
(Pinchasov et af, 1985; Plavnik ef al., 1986, Calvert ef af,
1987; Pinchasov and Jensen, 1989; Yu et al, 1990).
Leeson ef al. (1991), reported complete body weight
recovery by all treatment groups by 42 days of age with
no change in overall efficiency. Carcass characteristics
were also not affected by early life undernutrition. Jones
and Farrell (1992) restricted broiler chickens to only 2.9
KJikg™, a level much more severe than that
recommended by Plavnik and Hurwitz (1989) and
reported complete body weight recovery at 48 days of
age. Plavnik and Hurwitz (1991) showed that milder feed
restriction, which allowed 60-70% of normal growth,
permits more realistic recovery.

Male broiler chickens attained higher live weights than
female chickens at 42 days of age. This is similar to the
findings of Plavnik and Hurwitz (1991). However, the
present results are in contrast to the results of Lippens
et al. (2000). The higher live weights observed in male
chickens in the present study could be explained in
terms of higher intake, growth rate and better feed
conversion ratio. Additionally, male chickens had longer
intestines. However, the present results could not be
explained in terms of higher dry matter and nitrogen
digestibilities, intake as a percentage of live
weight,nitrogen retention or metabolizable energy during
realimentation period. In fact, female chickens had
higher intake values when intake was expressed as a
percentage of live weight. These results are similar to
those of Leu et af. (2002).
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Table 4: Effect of level of feed restriction on feed intake (g/hbird/day), intake as percentage of live weight, growth rate (g/bird/day), feed
conversion ratio (FCR) (g feed/g live weight gain) and mortality (%) of male and female Ross 308 broiler chickens between 21
and 42 days of age

Variable

Feed Intake as % Growth
Treatment No intake of live weight rate FCR Mortality
Restriction
0% ad-iibitum 100 1032 g* 46° 222 2.0;
75% ad-libitum 100 1052 7° 45° 2.3 0.6
50% ad- libitum 100 103° 7° 45° 220 2.0
SE 1.22 015 0.98 0.04 1.45
Sex
Male 150 106° 7° 47° 2.2° 1.8°
Female 150 101° &2 44> 230 1.3
SE 1.00 012 0.80 0.03 1.1

apMeans in the same column not sharing a common superscript are significantly different (p<0.05). SE: Standard Error

Table 5: Effect of level of feed restriction on diet dry matter and nitrogen digestibilities (decimal), nitrogen retention {(g/bird/day) and
metabolisable energy (MJ/kg D) of male and female Ross 308 broiler chickens between 36 and 42 days of age

Variable
Treatment No Dry matter digestibility Nitrogen digestibility Nitrogen retention IMetabolisable energy
Restriction
0% ad-ibitum 100 0.84% 0.74% 1.88% 1317
75% ad-fibitum 100 0.83* 0.75% 1.912 13.02°
50% ad- libitum 100 0.84% 0.76% 1.99° 13.322
SE 0.01 0.01 0.06 0.08
Sex
Male 150 0.85% 0.74% 1.90% 13.09°
Female 150 0.85% 0.76% 1.96% 13.247
SE 0.00 0.00 0.05 0.07

abe:Means in the same column not sharing common superscript are significantly different (p<0.05) SE : Standard Error

Table 6: Effect of level of feed restriction on performance, carcass characteristics and dressing percentage of male and female Ross 308
broiler chickens at 42 days of age

Variables
Intestine

Live Dressing Thigh Drum Wing Breast Fat Gizzard Liver length
Treatment No Weight %age (9) stick (g) (@) (g) (9) (9) (g) (cm)
Restriction
0% adiib. 100 14937 a6? 82.43° 72207 64.38° 273.92¢ 12.41° M40 37.87° 243.89°
75% adlib. 100 1426% 85° 78.14%® 70.37* 63.91° 261.96%  9.75° 3523 37.15% 229.83°
50% adlib. 100 1361° ag? 75.33° 64.28° 60.15° 246.19° 10.24° 34.68° 36.97% 236.06°
SE 28.71 1.64 225 2.1 1.42 6.17 1.50 1.33 1.12 7.96
Sex
Male 150 15067 a5° 82.79° 73.11° 65.18° 268.50° 9.16° 37.37° 39.61° 226.61°
Female 150 1348° 872 74.47° 64.79" 60.44° 252.88° 12.44° 397 35.08 208.55"
SE 23.44 1.34 1.84 173 1.59 5.04 1.22 1.08 0.91 3.78

akt:Means in the same column not sharing common superscript are significantly different (p<0.05). SE: Standard Error

Table 7: Effect of level of feed restriction on parts when expressed as percentage of carcass weight of male and female Ross 308 broiler
chickens at 42 days of age

Variable
No Thigh Drum stick Wiing Breast Gizzard Liver treatment

Restriction

0% ad libitum 100 6.45% 5.65° 5.05° 21.507 1.33° 1.49°
75% ad libitum 100 6.52% 5.94° 5.35° 22.06" 1.49° 1.56°
50% ad libitum 100 6.28° 5.35° 5.03° 20.59° 1.45 1.54
SE 0.16 0.22 0.16 0.62 0.07 0.05
Sex

Male 150 6.542 5.81° 5.18° 21.3% 1.50° 1.58°
Female 150 6.29° 5.48° 5117 21.49° 1.35% 1.48°
SE 0.13 0.18 0.13 0.50 0.05 0.04

abe:Means in the same column not sharing common superscript are significantly different (p<0.05). SE: Standard Error
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Table 8: Effect of level of feed restriction on nitrogen content
{g/kg DM) of male and female Ross 308 broiler chickens
breast meat samples at 42 days of age

Treatment No Nitrogen
Restriction

0% ad libitum 100 142.04°
75% ad libitum 100 142.02¢
50% ad libitum 100 142.20°
SE 0.53
Sex

Male 150 141.65°
Female 150 142.53°
SE 0.43

abs:Means in the same column not sharing a common superscript
are significantly different (p<0.05). SE: Standard Error

Conclusion: Feed restriction at the starter stage affected
the live weight of broiler chickens at 21 days of age.
Chickens on 75% ad libitum feeding attained complete
compensation in live weight while those on 50% ad
fibitum feeding did not. It is suggested that 75% ad
fibitum restriction feeding during the starter stage from
14 up to 21 days of age may offer some economic
advantage over ad-libitum feeding regimen, mainly by
enhancing feed utilization. It may, therefore, be a useful
nutritional strategy to reduce the cost of commercial
starter grain based-diets.

ACKNOWLEDGEMENT

The National Research Foundation for financial support.

REFERENCES

Arce, J., M. Berger and C.L. Coello, 1992. Control of
ascites syndrome by feed restriction techniques. J.
Applied. Poult. Res., 1: 1-5.

AOAC, 2002. Official Methods of Analysis. Association of
Official Analytical Chemists, Washington, DC.

Calverl, C.C., J.P. McMurtry, R W. Rosebrough and R.G.
Campbell, 1987. Effect of energy level on the
compensatory growth response of broilers following
early feed restriction. Poult. Sci., 66: 75.

Duncan, D.B., 1955. Multiple range and multiple F-tests.
Biometrics, 11: 1-42.

Jones, G.P.D. and D.J. Farrell, 1992. Early life food
restriction of the chicken. |. Methods of application,
amino acid supplementation and the age at which
restriction should commence. Br. Poult. Sci., 33:
579-587.

Leeson, S., J.D. Summers and L.J., Caston, 1991. Diet
dilution and compensatory growth in broilers. Poult.
Sci., 70: 867-873.

Leu, WMK.,, JT.B. Cotta, AIlG. Oliveira and P.BE.

Rodrigue, 2002. Desempenho de frangos
submetidos a restricdo alimentar na fase inicial em
diferentes  sistemas de criagdo. Ciéncia

Agrotecnica, Lavras 26: 610-617.

Lippens, M., G. Room, G. De Groote and E. Decuypere,
2000. Early and temporary quantitative food
restriction of broiler chickens. 1. Effects on
performance characteristics, mortality and meat
quality. Br. Poult. Sci., 41: 343-354.

39

NRC, 1994. National Research Council, Nutrient
Requirements of Poultry. Sth Rev. Edn. National
Academy Press, Washington, DC.

Oyedeji, J.O. and J.O. Atteh, 2005. Response of broilers
to feeding manipulations. Int. J. Poult. Sci., 4. 91-95.

Pinchasov, Y., |. Nir and |. Nitsan, 1985. Metabolic and
anhatomical adaptations of heavy-hodied chicks to
intermittent feeding. | Food intake, growth rate,
organ weight and body composition. Poult. Sci., 64:
2098-2108.

Pinchasov, Y. and L.S. Jensen, 1989. Comparision of
physiological and chemical means of feed
restriction in broiler chicks. Poult. Sci., 68: 61-69.

Plavnik, 1., J.P. McMurtry and R.W. Rosebrough, 1986.
Effect of early feed restriction in broilers. |. Growth
performance and carcass composition. Growth, 50:
68-76.

Plavnik, . and S. Hurwitz, 1989. Effect of dietary protein,
energy and feed pelleting on the response of chicks
to early feed restriction. Poult. Sci., 68: 1118-1125.

Plavnik, |. and S. Hurwitz, 1988. Early feed restriction in
chicks: Effects of age, duration and Sex. Poult. Sci.,
67: 1407-1413.

Plavnik, |. and S. Hurwitz, 1991. Response of broiler
chickens and turkey poults to food restriction of
varied severity during early life. Br. Poult. Sci., 32:
343-352.

Robinson, F.E., H.L. Classen, J A. Hanson and D.K
Onderka, 1992. Growth performance, feed efficiency
and the incident of skeletal and metabolic disease
in full-fed and feed-restricted broiler and roster
chickens. J. Applied Poult. Res., 1: 33-41.

Saleh, K., Y.A. Attia and H. Young, 1996. Effect of feed
restriction and breed on compensatory growth,
abdominal fat and some production traits of broiler
chicks. Archiv fur Geflugelkunde, 60: 153-159.

Saleh, E A, S.E. Watkins, A.L. Waldroup and P.W.
Waldroup, 2005. Effects of early quantitative feed
restriction on live performance and carcass
composition of male broiler grown for further
processing. J. Applied Poult. Res., 14: 87-93.

SAS, 2000. Proprietary software release 8.1. Statistical
Analysis Systems Institute, Inc., Cary, North
Caroline, USA.

Yu, M.E., F.E. Robinson, M.T. Clandini and L. Bodnar,
1990. Growth and body composition of broiler
chickens in response to different regimes of feed
restriction. Poult. Sci., 69: 2074-2081.

Yu, M.E. and F.E. Robinson, 1992. The application of
short-term feed restriction to broiler chicken
production: A Rev. J. Applied Poult Res., 1:147-153.

Zubair, A.K. and S. Leeson, 1994. Effect of early feed
restriction and realimentation on metabolicheat
production and changes in digestive organs in
broiler chickens. Poult. Sci., 73: 529-538.



	IJPS.pdf
	Page 1


