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R e p r o d u c t i o n  in S h e e p  a n d  the  R e s p o n s e  
to  art i f ic ia l  L i g h t  

T h e  sexua l  season  of s h e e p  is c o n t r o l l e d  b y  gene t i c  
f ac to r s  (breed) a n d  e n v i r o n m e n t a l  f ac to r s  of w h i c h  t h e  
l e n g t h  of d a y l i g h t  is t h e  m a j o r  one,  o v e r r i d i n g  m e t e o r o -  
logical  f ac to r s  ( a t m o s p h e r i c  t e m p e r a t u r e ,  h u m i d i t y ,  
ra infa l l ,  etc.)  a n d  n u t r i t i o n  (HAFEZl). I n  g rade  Suf fo lk  
ewes, t h e  o n s e t  of t h e  sexua l  season  is a r e s p o n s e  to  
d e c r e a s i n g  da i ly  a m o u n t s  of l i g h t  a n d  occu r s  13 to  16 
weeks  a f t e r  t h e  c h a n g e  f rom d e c r e a s i n g  to  i n c r e a s i n g  
l e n g t h  of d a y  l ight ,  t h i s  r e sponse  occurs  i r r e s p e c t i v e  
of t h e  level  a t  wh ich  t h e  c h a n g e  o v e r  in  t r e n d  of da i l y  
l i g h t i n g  occurs  (YEATESg). A r a t i o  of 1 p a r t  of l i gh t  t o  
2 p a r t s  of d a r k n e s s  is su f f i c i en t  to  s u p p l y  t h e  c o n t r a s t  
e f fec t  a n d  to  s t i m u l a t e  t h e  a c t i v i t y  of t h e  p i t u i t a r y  
g l a n d  (HARTa), a n d  h e n c e  t h e  o n s e t  of  t h e  s e x u a l  a c t i v i t y  
of t h e  ewe. I n t e r r u p t i n g  t h e  long  d a y s  of t h e  s u m m e r  
a n o e s t r u s  b y  t w o  h o u r s  of d a r k n e s s ,  gave  no  r e s p o n s e  
in H a m p s h i r e ,  S o u t h d o w n  a n d  Suf fo lk  ewes (ROBINSON 4). 

A d u l t  ewes  of  s ix  p u r e  B r i t i s h  b r e e d s  ( n a m e l y  D o r s e t  
H o r n ,  B o r d e r  Le ices te r ,  R o m n e y  Marsh ,  Suffolk,  B l a c k -  
face M o n t a i n  a n d  W e l s h  M o u n t a i n )  were  s u b j e c t e d  to  a r t i -  
f icial  l i gh t  a t  t h e  e n d  of t he  s exua l  season  (Apr i l  15, 1950). 
The  a n i m a l s  were  h o u s e d  in t w o  l i g h t - p r o o f  p e n s  each  
s u p p l i e d  b y  two  5 fee t  80 W d a y l i g h t  f l u o r e s c e n t  l amps .  
T h e  da i ly  l i g h t  r h y t h m  used  was  8 h o u r s  l igh t  to  
16 h o u r s  d a r k n e s s ;  a V e n n e r  e lec t r i c  t i m e  s w i t c h  b e i n g  
i n c o r p o r a t e d  in each  p e n ' s  l i g h t i n g  c i rcui t .  C on t r o l  
g r o u p s  of t h e  s ix  b r e e d s  were  k e p t  on  p a s t u r e  u n d e r  
n a t u r a l  c o n d i t i o n s  of d a y l i g h t .  O c h r e d  v a s e c t o m i z e d  
r a m s  were  r u n n i n g  c o n t i n u o u s l y  w i t h  b o t h  e x p e r i m e n t a l  
a n d  c o n t r o l  g roups ,  a n d  oe s t r u s  was  r e c o r d e d  e v e r y  
m o r n i n g .  T h e  o n s e t  of t h e  s e x u a l  s eason  was  h a s t e n e d  in  
t he  e x p e r i m e n t a l  b r e e d  g r o u p s  b y  44 to  70 d a y s  w i t h  a n  
a v e r a g e  of 57 d a y s ;  t h e  d i f f e r e n t  b r e e d s  s t a r t e d  to  come  
in o e s t r u s  in  t h e  s a m e  o r d e r  as t h e y  d id  in t h e  con t ro l s .  
T h e  l a t e n c y  of i n i t i a t i o n  ( t ime  lag f r o m  t h e  s t a r t  of 
l i gh t  t r e a t m e n t  to  t he  response ,  f i r s t  oes t rus )  was  10 
weeks  in  t h e  D o r s e t  H. ,  16 weeks  in t h e  B. Le ices te r ,  
17 weeks  in  t h e  t l o m n e y  M., 18 weeks  in t h e  Su f fo lk  a n d  
B l a c k f a c e  M. a n d  19 weeks  in t h e  W e l s h  M. (see f igure) .  

I t  is c o n c l u d e d  t h a t  a f ixed  l i g h t / d a r k n e s s  r h y t h m  is 
su f f i c i en t  to  s t i m u l a t e  t h e  s exua l  s eason  of t h e  ewe. 
B r e e d s  o r i g i n a t e d  a t  low l a t i t u d e s  (Dorse t  H.  o r i g i n a t e d  
in Spa in)  s h o w  s h o r t e r  l a t e n c y  of i n i t i a t i o n  t h a n  b r e e d s  
o r i g i n a t e d  a t  h i g h  l a t i t u d e s  (B lack face  M., o r i g i n a t e d  in  
Sco t l and )  or  a t  h i g h  a l t i t u d e s  (Welsh  M. o r i g i n a t e d  on  
t h e  W e l s h  m o u n t a i n s ) .  T h e  d i f f e r e n t  speeds  of r e s p o n s e  
in t h e  d i f f e r e n t  b r e e d s  a re  due  to  t h e  f ac t  t h a t  w h e n  t h e  
l i gh t  t r e a t m e n t  was  s t a r t e d  t h e  b r e e d s  were  a t  d i f f e r e n t  
p h a s e s  of t h e  a n n u a l  r e p r o d u c t i v e  cycle  (d i f f e ren t  p h a s e s  
of anoes t ru s ) .  I t  seems  t h a t  a n y  m e t h o d  of s t i m u l a t i n g  
t h e  g o n a d s  b e c o m e s  m o r e  e f f ec t ive  t h e  c loser  to  t h e  
s e x u a l  season  i t  is app l i ed .  T h i s  m a y  i n d i c a t e  a n  u n d e r -  
ly ing  a u t o n o m o u s  h y p o p h y s i a l  cycle.  

I n  t h e  r am,  s p e r m  q u a l i t y  is s t a t e d  to  d i f fe r  d u r i n g  
t h e  s eason  (GuNN 5 a n d  o the r s )  a n d  w i t h i n  b r e e d s  
(McKENzIE a n d  BERLINER ¢) whi l e  t h e  s e x u a l  des i re  is 
dep re s sed  d u r i n g  a n o e s t r u s  owing  to  d e g e n e r a t i o n  in  t h e  
i n t e r s t i t i a l  cells (MAQSOOD~). T h e  lowered  s e c r e t i o n  r a t e  
of t h y r o x i n e  i n d u c e d  b y  h i g h  t e m p e r a t u r e  dep res ses  t h e  
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a c t i v i t y  of  t h e  r a m ' s  r e p r o d u c t i v e  o r g a n s  (BOGART a n d  
MAYER1). On t h e  o t h e r  h a n d ,  i t  h a s  b e e n  d e m o n s t r a t e d  
e x p e r i m e n t a l l y  t h a t  t h e  d a y l i g h t  e n v i r o n m e n t  p l a y s  a 
p a r t  in c o n t r o l l i n g  t h e  s e x u a l  p e r f o r m a n c e  of t h e  r a m  
(MOVLE 2 a n d  o the r s ) .  I t  is v e r y  l ike ly  t h a t  t h e  r e s p o n s e  
of t h e  r a m  to  d a y l i g h t  e n v i r o n m e n t  is c o m p l i c a t e d  b y  
o t h e r  f ac to r s  s u c h  as  t h e  a t m o s p h e r i c  t e m p e r a t u r e  a n d  
t he  c o n s e q u e n t  t h y r o x i n e  s e c r e t i o n  ra t e .  
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The different responses of dif- 
ferent breeds of ewes to arti- 

I Exper/rnen/~/ ficial light (8 hours light to 16 
hours darkness). The bands re- 

Cnn/:O/ present the artificial sexual 
season. 

I n  conc lus ion ,  t h e  r e s p o n s e  of s h e e p  to  a r t i f i c i a l  l i g h t  
is d e p e n d e n t  u p o n  m a n y  f ac to r s  t h e  ch ie f  of w h i c h  a re  
t he  gene t i c  m a k e - u p ,  t h e  r e p r o d u c t i v e  p h a s e  a n d  t h e  sex  
of t h e  a n i m a l  as well  as t h e  n a t u r e  of  t h e  l i gh t  t r e a t m e n t  
( r a t i on  a n d  r h y t h m ) .  

This work was carried out at the Animal Research Station, 
Cambridge, while holding a study leave from Fouad I University, 
Egypt. Detailed accounts of these experiments will appear elsewhere. 
Thanks are due to Dr JOHN HAMMOND, C.B.E., F.R.S., for continuous 
encouragement. E . S . E .  HAFEZ 

Schoo l  of A g r i c u l t u r e  of t he  U n i v e r s i t y  of C a m b r i d g e ,  
E n g l a n d ,  J u n e  2, 1951. 

Zusarnmen[assung 
E i n  b e s t i m m t e r  R h y t h m u s  yon  L i c h t  u n d  D u n k e l h e i t  

gen t ig t ,  u m  die S e x u a l p e r i o d e  des M u t t e r s c h a f e s  a n z u -  
regen .  Bei  v e r s c h i e d e n e n  A r t e n  i s t  d ie  S c h n e l l i g k e i t  de r  
R e a k t i o n  d i f f e ren t .  B e i m  W i d d e r  k a n n  die W i r k u n g  des 
T a g e s l i c h t s  a u c h  d u r c h  a n d e r e  F a k t o r e n  b e e i n f l u g t  
werden ,  z u m  Beisp ie l  d u r c h  die A u l 3 e n t e m p e r a t u r .  Die  
R e a k t i o n  v o n  S c h a f e n  au f  k i i n s t l i che  B e l e u c h t u n g  h ~ n g t  
v o n  d e r  Ar t ,  yon  de r  s exue l l en  P h a s e ,  v o m  G e s c h l e c h t  
sowie v o n d e r  L i c h t m e n g e  u n d  v o m  B e l i c h t u n g s r h y t h -  
m u s  ab.  
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