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Background
O v e r  th e  la s t  fe w  d e c a d e s , s e le c t io n  fo r  b o d y  w e ig h t g a in  a n d  f e e d  c o n v e rs io n  e ffic ien c y , to g e th e r  w ith  b e t te r  n u tr it io n  h a v e  re s u lte d  

in  c o n s id e ra b le  im p ro v e m e n ts  in  b ro i le r  p e r fo rm a n c e . H o w ev e r, th e  b ro ile r  c h ic k e n  a ls o  h a s  p re s e n te d  a  g re a t  a m o u n t o f  fa t  in  th e  c a rc a s s . 
T h u s , re cen tly , th e  p o u ltry  in d u s try  b e c a m e  in te re s te d  in  p ro d u c in g  a  b e t te r  c a rc a s s  w ith  le s s  fa t to  a s s is t  th e  c o n s u m in g  p u b l ic ’s  d e m a n d . T h e  
o b je c tiv e  o f  th e  in d u s try  o f  r e d u c in g  c o rp o ra l  f a t  o f  th e  b ro i le r  c h ic k e n , h a s  b e e n  d if f ic u lt  to  b e  re a c h e d , o n c e  th e  g e n e tic  s e le c tio n  fo r  w e ig h t 
g a in  re su lte d  in  a n  in c re a s e  o f  th e  c a rc a s s  f a t  (H A R V E N S T E IN  e t a l., 1994 ). C H A M B E R S  e t al. (1 9 8 1 ), c o m p a r in g  th e  c o m p o s it io n  o f  th e  

|  c a rc a s s  b e tw e e n  s e le c te d  a n d  n o -s e le c te d  l in e , v e r if ie d  th a t th e  se le c te d  c h ic k e n  in c re a se d  th e  c a rc a s s  w e ig h t a n d  fa t, s ig n if ic an tly , d e c re a s e d
th e  n itro g e n  a n d  a sh es  o f  c a rc a s s . In  th e  la s t  y e a rs , so m e  r e se a rc h e s  h av e  b e e n  s u g g e s tin g  th a t  th e  fa t  m e ta b o lis m  in  c h ic k e n  c a n  b e  c o n tro lle d  
su b m itt in g  th e  a n im a l to  so m e  fo rm  o f  e n e rg y  re s tr ic t io n  d u r in g  th e  y o u n g  p h a s e  o f  g ro w th  (P L A V IN IK  &  H U R W IT Z , 1985 , 198 9 ), w ith  
su b s e q u e n t c o m p e n s a to ry  g ro w th . B ro i le r  c h ic k e n s  a ls o  a re  a d v e rse ly  a f fe c te d  b y  a m b ie n t te m p e ra tu re . H ig h  e n v iro n m e n ta l  te m p e ra tu re s  w ill  
h av e  a  n e g a tiv e  im p a c t  o n  a n im a l p ro d u c t io n , r e d u c in g  fe e d  c o n s u m p tio n , in c re a s in g  th e  f e e d  c o n v e rs io n  r a tio  a n d  th e re fo re , d e c re a s in g  th e  
g ro w th  r a te  (B O T T J E  &  H A R R IS O N , 1 9 8 5 ). V isc e ra  g ro w th  a ls o  c o ld  b e  a f fe c t b y  e n v iro n m e n ta l  te m p e ra tu re s  (M A C A R I e t al., 1998 ).

Objectives
U n til  now , m o s t o f  th e  s tu d ie s  a b o u t  f e e d  r e s tr ic t io n  in  b ro ile r  c h ic k e n s , fo c u s e d  b a s ic a lly  i f  th e  re s tr ic te d  b ird s  w o u ld  h av e  a  s im ila r  

k w e ig h t to  th e  b ird s  fe d  a d  lib itum . H o w ev e r, i t  is  n e c e s sa ry  a  b e t te r  k n o w le d g e m e n t o f  th e  im p a c t th a t  a  r e s tr ic t io n  p ro g ra m  h a s  o n  th e
o rg a n ism  (p ro te in  g a in , a s  m u s c le , o r  fa t, a s  a d ip o s e  tis s u e ) , a f te r  re fe e d in g  in  c h ic k e n s  p re v io u s ly  re s tr ic te d . T h u s , th e  p re s e n t re se a rc h  w as 
c o n d u c te d  to  e v a lu a te  th e  e f fe c t  o f  e a r ly  q u a l i ta t iv e  e n e rg y  o r  p ro te in  re s tr ic t io n  o n  b ro i le r  c a rc a s s  c o m p o s it io n  ra is e d  a t  d if fe re n t e n v iro n m e n ta l  

te m p e ra tu re s .

Methods
A  to ta l o f  9 0 0  d a y -o ld , m a le  c h ic k e n s  f ro m  R o s s  s tra in  w e re  re a re d  in  th re e  e n v iro n m e n ta lly  c o n tro lle d  ro o m s  w h e re  a m b ie n t te m p e ra tu re  

w as m a in ta in e d  a t  18, 25  a n d  3 3 °C  u p  4 2  d a y s  o f  a g e . T h e  d e s ire d  e n v iro n m e n ta l  te m p e ra tu re s  w e re  a c h ie v e d  u s in g  e le c tr ic  h e a te rs  an d  
c o n tro lle d  a i r  c o o la n ts . T h e  c h a m b e r  a ir  re n e w a l w a s  m a d e  th ro u g h  tw o  fa n s  a n d  tw o  e x h a u s t  fan s . T h e  e n v iro n m e n ta lly  c o n tro lle d  ro o m s  h ad  
16 b o x e s  (2 .5 0  m  o f  le n g th  x  1 .1 0  m  o f  w id th )  in  a  flo o r  p e n s . F o r  e a c h  te m p e ra tu re s  c h ic k s  w e re  fe d  a d  lib itum  u n til  7  d a y s  o f  ag e . A t d a y  8 , 
c h ic k s  w e re  a s s ig n e d  to  o n e  o f  th re e  f e e d in g  g ro u p s : a d  lib itum  (2 8 5 0  k c a l M E /k g  o f  r a tio n  a n d  2 0 %  o f  c ru d e  p ro te in  f ro m  1 to  21 d a y s  a n d  

I  3 0 4 0  k ca l M E /k g  an d  17%  o f  c ru d e  p ro te in  f ro m  2 2  to  4 2  d a y s )  o r  e n e rg y  re s tr ic te d  (2 5 6 5  k c a l M E /k g  a n d  2 0 %  o f  c ru d e  p ro te in )  o r  p ro te in
re s tr ic te d  (2 8 5 0  k c a l M E /k g  a n d  15%  o f  c ru d e  p ro te in ) . F e e d  r e s tr ic t io n  w as  a p p lie d  d u r in g  th e  s e c o n d  w e e k  p o s t-h a tc h in g  (8 -1 4  d a y s ) . 
B e fo re  a n d  a f te r  th e  fe e d  r e s tr ic t io n  p e r io d , th e  b ird s  w e re  fe d  a d  lib itum  w ith  c o n tro l  d ie ts  u n til  th e  e n d  o f  th e  e x p e r im e n t (4 2  d a y s ) . F e e d  w as 
c o n tin u o u s ly  a v a ila b le  to  th e  a n im a ls  in  th e  a d  lib itum  g ro u p . T h e  ra tio n s  u s e d  in  th e  e x p e r im e n t w e re  b a s e d  o n  c o m  a n d  so y b e a n  m e a l. O n  
th e  14th , 2 1 st, 2 8 th  a n d  4 2 n d  d a y s  o f  a g e , e ig h t  c h ic k e n s  o f  e a c h  t r e a tm e n t w e re  w e ig h t a n d  th e n  sa c rif ic e d  to  d e te rm in e  th e  c h e m ic a l c a rc a s s  
c o m p o s it io n  ( e th e r  e x tra c t , p ro te in  a n d  a s h ) . T h e  w h o le  c a rc a s se s , in c lu d in g  th e  fe a th e rs , w e re  g r in d  in  a n  in d u s tr ia l  m e a t g r in d e r  (C .A .F . 
c u tte r  o f  m e a t - F B  - 0 9 /9 3 ) , s a m p le s  w h e re  th e n  d r ie d  in  g re e n h o u se s  w ith  fo rc e d  v e n ti la t io n  a t  5 5 °C  fo r  7 2  h o u rs  a n d , la te r  tr itu ra te d  in  k n ife  
m ill. T h e  e th e r  e x tra c t , p ro te in  a n d  a s h  d e te rm in a t io n  h a d  b e e n  d o n e  in  a c c o rd a n c e  w ith  A s s o c ia tio n  o f  O ffic ia l A n a ly tic a l  C h e m is try  - A O A C  
(1 9 7 5 ). F o r  e a c h  te m p e ra tu re , a  s p li t-p lo t  d e s ig n  w as u se d  w ith  th e  fe e d  p ro g ra m  (c o n tro l , e n e rg y  o r  p ro te in  r e s tr ic t io n )  a s  th e  m a in  p lo t  a n d  

^  a g e  as th e  su b -p lo t. D a ta  w e re  s u b je c te d  to  s ta tis t ic a l  a n a ly s is  u s in g  th e  G e n e ra l  L in e a r  M o d e l p ro c e d u re  (G L M ) o f  S A S  (S A S  In s ti tu te , 1998).

D iffe re n c e s  b e tw e e n  m e a n s  w e re  te s te d  u s in g  T u k e y  te s t.

Results and Discussion
T h e  re s u lts  (T ab le  1) d e m o n s tr a te  th a t  b y  th e  e n d  o f  re s tr ic t io n  p e r io d  (1 4 lh d a y )  th e re  w a s  a  c a rc a s s  fa t  r e d u c tio n  in  b ird s  k e p t  a t 18°C  a n d  

2 5 °C , b u t n o t o n  b ird s  r e a re d  a t  3 3 °C . H o w e v e r , i t  w a s  n o t o b s e rv e d  d if fe re n c e s  (P > 0 .0 5 )  in  th e  c h e m ic a l c a rc a s s  c o m p o s it io n  f o r  th e  e th e r  
e x tra c t a m o n g  th e  d if fe re n t t r e a tm e n ts  a t  4 2  d a y s  o f  a g e . S im ila r  re s u lts  w e re  o b ta in e d  b y  F U R L A N  (1 9 9 6 )  th a t  o b s e rv e d  c a rc a s s  fa t  r e d u c tio n  
° n ly  d u r in g  th e  fe e d  r e s tr ic t io n  p e r io d . T h e s e  f in d in g s  s u g g e s t  th a t  d u r in g  re fe e d in g  p e r io d , th e  c h ic k e n  lo o k s  to  re s ti tu te  th e  e n e rg y  u s e d  d u r in g  
feed  re s tr ic t io n , m a k in g  fa t  d e p o s itio n  in  th e  a d ip o c y te . H o w e v e r , JO N E S  &  F A R R E L  (1 9 9 2 )  re p o r te d  a  d e c re a s e  in  c a rc a s s  fa t o n  b ro ile rs  
ch ic k e n s  su b m itte d  to  q u a li ta t iv e  fe e d  r e s tr ic t io n . I t  w as  o b s e rv e d  th a t  a f te r  th e  re s tr ic t io n  p e r io d  (1 4 th  d a y )  th e  c a rc a s s  p ro te in  c o n te n t  r e d u c e d , 

^  sh o w in g  a  m o b iliz a tio n  o f  th is  s u b s tra tu m  in  th e  a n im a ls  su b m itte d  to  p ro te in  re s tr ic t io n  w h e n  c o m p a re d  w ith  th e  e n e rg y  re s tr ic te d  o n es .
In d e p e n d e n tly  o f  a m b ie n t  te m p e ra tu re .  H o w ev e r, tw o  w e e k s  a f te r  th e  re fe e d in g  p e r io d  (2 8  d a y s ) , th e re  w e re  n o  s ig n if ic a n t d if fe re n c e s  b e tw e e n  
th e  tre a tm e n ts . T h e s e  f in d in g s  s h o w  th a t  e a r ly  q u a li ta t iv e  f e e d  r e s tr ic t io n , d id n ’t  c h a n g e  s ig n if ic a n tly  th e  b ird  c a rc a s s  p ro te in  . W A L D R O U P  e t 
a '- (1 9 7 6 ), u s in g  q u a li ta t iv e  e n e rg y  a n d  p ro te in  r e s tr ic t io n s  p ro g ra m s , a ls o  sh o w n  th e  v ia b il i ty  o f  th e  su c h  p ro g ra m s  in  b ro i le r  n u tr itio n . T h e  
q u a lita tiv e  fe e d  re s tr ic t io n  (e n e rg y  o r  p ro te in )  d id  n o t c h a n g e  th e  b ro ile r  c a rc a s s  a sh , in d e p e n d e n tly  o f  r e a re d  te m p e ra tu re . S A R T O R I e t  a l.
(1 9 9 7 ), w o rk in g  w ith  la te  f e e d  r e s tr ic t io n  o b s e rv e d  a n  in c re a se  in  th e  a sh  le v e ls  o n  b ro i le r  c h e s t  a n d  tig h ts . O u r  re s u lts  sh o w e d  th a t  th e  e a r ly  

q u a lita tiv e  fe e d  re s tr ic t io n  u s e d  w a s  n o t  e n o u g h  to  c h a n g e  th e  b ro i le r  c a rc a s s  ash .

Conclusions
^  T h e  re su lts  sh o w e d  th a t, ir re s p e c tiv e  o f  a m b ie n t  te m p e ra tu re , th e  e a r ly  q u a li ta t iv e  e n e rg y  o r  p ro te in  re s tr ic t io n  d id  n o t a f fe c t  th e  c a rc a s s

c ° n ip o s it io n  o f  b ro i le r  c h ic k e n s  a t  4 2  d a y s  o f  ag e .
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T a b le  1 - C a rc a s s  c o m p o s it io n  o f  b ro i le r  c h ic k e n s . E a c h  v a lu e  re p re s e n ts  m e a n s  ±  S E M

Tem perature T reatm ent
Age (days)

14 21 28 42
Ether extract (%)

18°C c2 30.0+0.9 bl 33.5 ± 1.3“ 35.7 ± 1.1“ 40.61 1.4“
RE3 28.8 ± 1.7 b 31.3 ± 1.0“ 32.4 ± 1.2“ 37.1 1 1.0’
R P 4 34.8+ 1.0 ’ 35 .312 .8 “ 34 .910 .6 “ 38 .011 .4 ’

C V  (% )5 11.33 15.84 8.04 9.43
25°C c 32.5 ± 1.4b 38.112.9“ 39 .310 .6 “ 40 .711 .1 “

RE 31.9± 1.0b 39.21 1.1“ 38 .111 .0 “ 42 .310 .6 “
RP 39.7 ± 0.9“ 39.61 1.2“ 40 .510 .7 ’ 41.41 1.1“

C V  (% ) 8,99 13,99 6,26 6,58
33°C c 34.9 ± 1.6“ 41 .114 .0 “ 37 .510 .7 ’ 41.71 1.1“

RE 36.6 ± 2.6“ 35 .410 .6 “ 3 7 .410 .7 “ 42 .411 .1 “
RP 40.6 ± 0.9“ 37.9 ± 1.0“ 39.21 1.3“ 43 .711 .7 ’

C V  (% ) 13.81 17.73 6.77 8.80
Protein (%)

18°C c 51.1 ± 0.8“ 51.210.9 b 4 7 .810 .6 ’ 44.1 1 1.3“
RE 50 .711 .4 “ 54.210.8“ 50 .411 .0 “ 46 .410 .6 “
RP 47 .510 .9 “ 49.110.7 b 4 8 .910 .9 “ 46.31 1.1’

C V  (% ) 5.91 4.36 4.80 6.68
25°C C 49.610.6“ 50 .210 .9 “ 4 6 .510 .8 “ 45.1 ± 0.7“

RE 49.811.6“ 48.61 1.3“ 4 7 .410 .6 “ 43 .710 .8 “
RP 42.2 ± 0.6 b 49 .411 .2 “ 4 6 .210 .4 “ 4 2 .710 .9 “

C V  (% ) 6.20 6.52 6.58 6.11
33°C c 47.9± 0.8 “b 49.1 1 0 .8 “ 4 7 .510 .7 ’ 45.1 1 0 .7 “

RE 48.6 ± 1.4“ 4 9 .810 .8 “ 48.3 10.7 “ 44.1 1 0 .9 ’
RP 44.710.9 b 47 .311 .0 “ 46.1 1 0 .6 “ 2.511.7“

CV (% ) 6.25 4.98 3.90 6.00
Ash (% )

18°C c 8 .9 1 0 .3 “ 8 .0 1 0 .3 “ 7.910.2 b 7 .2 1 0 .3 “

RE 9 .0 1 0 .3 “ 8 .0 1 0 .3 “ 9 .1 1 0 .3 “ 7 .9 1 0 .3 ’
RP 8 .6 1 0 .2 “ 8 .410.4 " 8.110.3 b 7.1 1 0 .2 “

C V  (% ) 8.31 10.60 9.55 10.14
25°C c 8 .6 1 0 .3 “ 8 .6 1 0 .5 “ 7 .1 1 0 .3 “ 7 .5 1 0 .3 ’

RE 8 .7 1 0 .2 “ 7 .6 1 0 .4 “ 8 .0 1 0 .3 “ 7.1 1 0 .4 “
RP 8 .0 1 0 .3 “ 7 .6 1 0 .3 “ 7 .8 1 0 .3 ’ 7 .2 1 0 .3 “

C V  (% ) 9.89 13.89 11.36 13.08
33°C c 8 .5 1 0 .3 “ 7 .3 1 0 .3 ’ 8 .2 1 0 .4 “ 6 .9 1 0 .2 “

RE 8 .3 1 0 .3 “ 7 .5 1 0 .3 “ 7 .9 1 0 .2 “ 6 .8 1 0 .2 “
RP 7 .8 1 0 .2 “ 7.1 1 0 .2 ’ 7 .9 1 0 .4 “ 6 .5 1 0 .2 “

C V  (% ) 8.61 10.15 11.62 9.55

1 Means within a column for each temperature followed by different letters differ (P<0.05) by Tukey test;2 Control group;3 Energy restriction;4 Protein restriction;5 Coefficient of variation.
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