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EFFECT OF ENVIRONMENTAL TEMPERATURES AND ENERGY OR PROTEIN RESTRICTION ON BROILERS
CHICKENS GROWTH
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Background
A n  im p o rta n t o b je c tiv e  o f  th e  p o u ltry  sc ie n c e  is  to  im p ro v e  th e  g ro w th  o f  th e  b ro i le r  c h ic k e n , p a r t ic u la r ly  th e  sk e le ta l t is s u e  (p ro te in )  an d , 

th e  p o u ltry  in d u stry , h a s  o b ta in e d  s u c c e s s  in  im p ro v in g  th e  c h ic k e n s  g ro w th  in  th e  la s t  35  y e a rs  (H A R V E N S T E IN  et al., 1994 ), p ro d u c in g  
h e a v ie r  a n d  y o u n g e r  c h ic k e n s . H o w e v e r , th is  f a s te r  g ro w th  h a s  b e e n  a c c o m p a n ie d  b y  a n  in c re a s e d  o c c u r re n c e  o f  sk e le ta l  p ro b le m s , s u c h  as 
leg  w e a k n e ss  a n d  tib ia l  d y s c h o n d ro p la s ia  (L E A C H  &  L IL B U R N , 1993). M a n a g e m e n t te c h n iq u e s  h a v e  b e e n  u se d  to  r e d u c e  th e  r is k  o f  leg  
d iso rd e rs . O n e  o f  th e s e  p ro c e d u re s  in v o lv e s  e a r ly  f e e d  re s tr ic t io n  (se c o n d  w e e k  o f  life ) , w ith  s u b s e q u e n t c o m p e n s a to ry  g ro w th  a llo w in g  th e  
b ird s  to  re a c h  th e  h e a v y  m a rk e t w e ig h ts  n e e d e d  fo r  d e b o n in g  (L IL B U R N , 1994). A U C K L A N D  &  M O R R IS  (1 9 7 1 ), s ta te d  th a t  b ro i le r  c h ic k e n , 
w ith  its  re la tiv e  s h o r t  c y c le  o f  l ife , w o u ld  n o t h av e  t im e  to  p re s e n t  g ro w th  c o m p e n s a tio n  a f te r  th e  fe e d  re s tr ic t io n . H o w ev e r, P L A V N IK  &  
H U R W IT Z  (1 9 8 5 )  sh o w e d  a  c o m p e n s a to ry  g a in  in  c h ic k e n s  s u b m itte d  to  sh o r t  p e r io d s  o f  fe e d  r e s tr ic t io n  in  a  e a r ly  ag e . S tu d ie s  o f  Z U B A IR  &  
L E E S O N  (1 9 9 4 )  a ls o  s u g g e s te d  c o m p e n s a to ry  g a in  in  b ird s  a f te r  a  p e r io d  o f  fe e d  re s tr ic t io n . H o w ev e r, i t  m u s t  b e  o b s e rv e d  so m e  fa c to rs  th a t  

in f lu e n ce  th e  b ro i le r  c o m p e n s a to ry  g a in  as : r e s tr ic t io n  p e r io d  a n d  lev e l o f  f e e d  re s tr ic t io n  (Y U  &  R O B IN S O N , 1992).

Objectives
T h e  p re s e n t  e x p e r im e n t w a s  c o n d u c te d  to  e v a lu a te d  th e  e f fe c t  o f  en e rg y  o r  p ro te in  r e s tr ic t io n  f ro m  8 th to  14th d a y s  o f  ag e , o n  b ro ile rs  

c h ic k e n s  g ro w th  ra is e d  a t  d if fe r e 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, 2 5  a n d  3 3 °C  u p  4 2  d a y s  o f  ag 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 ir  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  
3 0 4 0  k c a l M E /k g  a n 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  en 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  re s tr ic t io n  w a s  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  f e e d  re 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 ti l  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 rn  a n d  so y b e a n  m e a l an d  
th e ir  c o m p o s it io n s  a re  s h o w n  in  T a b le  1. O n  th e  14 th , 2 1 s t, 2 8 th  a n d  4 2 n d  d a y s  o f  a g e , a ll  b ird s  o f  e a c h  t r e a tm e n t w e re  w e ig h e d  to  e v a lu a te  
th e  c h ic k e n s  g ro w th . F o r  e a c h  te m p e ra tu re , a  s p l i t-p lo t  d e s ig n  w a s  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  
W ain p lo t  a n d  a g e  a s  th e  s u 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 titu te , 19 9 8 ). D if fe 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 ey  te s t.

Results and Discussion
T h e  in f lu e n c e  o f  f e e d in g  p ro g ra m , e n v iro n m e n ta l  re a r in g  te m p e ra tu re  o n  b ro ile r  c h ic k e n  g ro w th  a re  p re s e n te d  in  T ab le  2 . I t  w as  o b se rv e d  

th a t in  a m b ie n t  te m p e ra tu re s  o f  2 5 °C  a n d  3 3 °C , th e  p ro te in  o r  en e rg y  re s tr ic t io n s  h a d  n o t in f lu e n c e d  th e  b ird s  c o rp o ra l  w e ig h t a t  14 d a y s  o f  
ag e , h o w ev er, in  a m b ie n t te m p e ra tu re  o f  18°C , th e  p ro te in  re s tr ic t io n  re v e a le d  i ts e lf  m o re  se v e re  (P < 0 .0 5 )  in  r e d u c in g  th e  c h ic k e n s  w e ig h t, 
w h en  c o m p a re d  w ith  c o n tro l  o n e . O n  th e  o th e r  h a n d , th e  e n e rg y  re s tr ic t io n  p ro v id e d  s im ila r  w e ig h t to  th o s e  p re s e n te d  b y  th e  c o n tro lle d  g ro u p  
and  u n d e r  p ro te in  re s tr ic t io n . T h e  p ro te in s  a re  b a s ic  in  th e  n u tr itio n a l a n d  m e ta b o lic  a s p e c t  f o r  th e  c h ic k e n s , a n d  re la te d  to  th e  o rg a n ism  
P ro c esse s  a s  th e  fo rm a tio n  o f  s t ru c tu ra l  t is s u e s  (m u sc le ) . H o w ev e r, th e  p ro te in  tu rn o v e r  ( s y n th e s is  a n d  d e g ra d a tio n )  o f  th e  sk e le ta l m u s c le  can  
Be in f lu e n c e d  b y  th e  n u tr it io n a l lev e l. In  th is  d ire c tio n , th e  re d u c tio n  v e r ifie d  in  th e  c o r p o ra l 'w e ig h t  w o u ld  b e  re la te d  w ith  th e  la c k  o f  g ro w th  
° f  th e  m u s c u la r  m a s s  ( le s s e r  p ro te in  s y n th e s is ) , w h ic h  d e p e n d s  d ire c tly  o n  th e  fu lf i l lm e n t in  th e  p ro te in  r e q u ire m e n ts  fo r  th e  b ro i le r  c h ic k e n  
g ro w th , w h ic h  p ro b a b ly , h a rm e d  d u e  to  th e  h ig h  r e la tio n  E :P  (1 9 0 .0 0 ) . O u r  re s u lts  s u g g e s te d  th a t in  a m b ie n t  te m p e ra tu re s  b e lo w  o f  th e  th e rm a l 
Zone (1 8 °C ), c h a n g e s  o f  re la t io n  E :P  s e e m  to  b e  m o re  e f fe c tiv e  in  m o d ify in g  th e  b o d y  w e ig h t  g a in  th a t  w h e n  in  th e  th e rm o n e u tra l  te m p e ra tu re  
(25 °C ) o r  h e a t  (3 3 °C ). O n  th e  o th e r  h a n d , th e  f in d in g s  h a d  a ls o  sh o w n  th a t  th e  in c re a se  o f  re la t io n  E :P  is m o re  e f fe c tiv e  to  m o d ify  th e  b o d y  
^ e i g h t  g a in  in  c o ld  e n v iro n m e n t w h e n  c o m p a re d  w ith  th e  r e d u c tio n  o f  th is  re la tio n . T h u s , th e  a m in o  a c id  a v a ila b il i ty  f o r  th e  g ro w th  is  a  lim ite d  
a c to r  fo r  th e  b ro i le r  c h ic k e n s  d e v e lo p m e n t  w h e n  s u b m itte d  to  q u a li ta t iv e  fe e d  r e s tr ic t io n . O n e  w e e k  a f te r  th e  fe e d b a c k  h a d  n o t b e e n  o b se rv e d  

d iffe ren ces  o f  th e  b o d y  w e ig h t  o f  th e  a n im a ls  w ith  th e  p ro te in  r e s tr ic t io n  in  r e la tio n  to  th e  c o n tro lle d  g ro u p , th is  e f fe c t w as  o b se rv e d  u n til  th e  
S'" d  ° f  th e  e x p e r im e n t (4 2  d a y s ) , in d ic a tin g  c o m p e n s a to ry  g a in  fo r  th e  b ird s  th a t  h a d  b e e n  s u b m itte d  to  th e  p ro te in  a l im e n ta ry  re s tr ic t io n  to  

^ C . S im ila r  re s u lts  w e re  o b s e rv e d  b y  G IA C H E T T O  e ta l .  (1 9 9 8 ), h o w e v e r  c o n tra ry  to  fin d s  o f  F U R L A N  (1 9 9 6 ). P L A V N IK  e ta l .  (1 9 8 6 ), h ad  
a sc rib e d  c o m p e n s a to ry  g a in  in  re s tr ic te d  b ird s  a f te r  tw o  w e e k s  o f  re fe e d in g  ad  l ib itu m  h o w ev e r, C A L V E R T  e t al. (1 9 8 7 )  h a d  re p o rte d  th a t 

e r  'B e fe e d  re s tr ic t io n  th e  b ird s  s h o w e d  a  d e f ic it  in  th e  c o rp o ra l  w e ig h t.

Conclusions
. '  Be 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  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  b ro ile r  g ro w th  

d a y s  o f  a g e , in d ic a tin g  th a t  b ro i le r s  k e p t a  c o m p e n s a to ry  g a in  a b il i ty  a t d if fe re n t a m b ie n t  te m p e ra tu re s .
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T ab le  1 - F e e d in g  p ro g ra m

F e e d in g  p ro g ra m

A g e  (d ay s)

N u tr i tio n a l lev e l C o n tro l E :P '
E n e rg y

re s tr ic tio n
P ro te in

E :P  re s tr ic tio n E :P

1 - 7 M E  (K c a l M E ) 2850 142.50 2850 142.50 2850 142.50

C P  (% ) 20 20 20

8 -  14 M E  (K c a l M E ) 2850 142.50 2565 128.25 2850 190.00

C P  (% ) 20 20 15
1 5 -2 1 M E  (K c a l M E ) 2850 142.50 2850 142.50 2850 142.50

C P  (% ) 20 20 20

2 2 - 4 2 M E  (K c a l M E ) 3040 178.82 3040 178.82 3040 178.82

C P  (% ) 17 17 17

'E:P - energy: protein relation

T ab le  2 - B o d y  w e ig h t (g ) o f  b ro i le r  c h ic k e n s . E a c h  v a lu e  r e p re s e n ts  m e a n s  ±  S E M

A g e  (d a y s)

T e m p e ra tu re T re a tm e n t 14 21 28 42

B o d y  w e ig h t (g )

18°C C 2 302 ±  8.5“1 628 ± 2 1 .5 “ 979 ±  38 .4“ 1957 ± 37 .9“

R E 3 289  ±  3.3 ab 599 ±  8.2“ 940  ±  9 .9“ 1910 ± 4 6 .5 “
R P 4 264  ± 6 .2b 570 ± 13.5“ 896 ±  28 .7“ 1844 ± 3 7 .3 “

C V  (% )5 15.81 11.12 14.87 14.97
25°C c 294  ±  8 .7a 595 ± 12.3“ 939  ±  36 .7“ 1917 ± 3 2 .1 “

R E 2 9 5 +  12.1“ 611 ±  18.7“ 965 ± 3 2 .1 “ 1904 ± 7 1 .5 “
R P 299 ± 9 .1 “ 601 ±  4 .2 “ 946  ±  22 .3“ 1909 ±  33 .8“

C V  (% ) 15.30 14.00 12.39 14.49
33°C c 2 8 3 +  11.4“ 527 ±  18.7“ 783 ± 24 .7 “ 1419 ± 7 9 .4 “

R E 270 ±  6 .9“ 542 ± 20.2“ 819 ±  10.9“ 1366 ± 5 7 .8 “
R P 2 6 4 +  11.2“ 512 ± 2 0 .9 “ 766  ±  23 .8“ 1395 ± 5 3 .4 “

C V  (% ) 14.60 15.97 10.50 11.50

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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