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In t roduc t ion  

The Nat iona l  Research Council's (1978) e s t ima tes  of  t h e  energy r equ i r e -  
ments for l a c t a t i o n  a r e  based p r i m a r i l y  on t h e o r e t i c a l  c a l c u l a t i o n s .  Some 
experiments have eva lua ted  t h e  accuracy of  t h e s e  recommendations ( Jordan  1979; 
Sut ton  1977) ,  bu t  i n  t h e s e  s t u d i e s  not  on ly  w a s  t h e  d i g e s t i b l e  energy ad jus t -  
ed t o  d i f f e r e n t  l e v e l s ,  bu t  a l l  of  t h e  o t h e r  n u t r i e n t s  as we l l .  That i s ,  t h e  
same r a t i o n  w a s  f e d  t o  each t rea tment  group wi th  only  t h e  l e v e l  o f  i n t a k e  be- 
ing  a l t e r e d .  

This  s tudy  w a s  conducted t o  eva lua te  t h e  e f f e c t s  of  feeding  r a t i o n s  t h a t  
were a d j u s t e d  t o  provide  80, 100 o r  125% of  t h e  NRC DE recommendations (200 
kg. mature w t . ) ,  while  provid ing  100% of  t h e  NRC p r o t e i n  requirement and ad- 
equate  amounts of  calcium and phosphorus. 

Procedure 

Twenty-two l a c t a t i n g  pony mares were fed  one of  t h r e e  complete p e l l -  
e t e d  r a t i o n s  f o r  1 2  weeks. 
f ed  i n d i v i d u a l l y  i n  box s ta l ls .  Foals  were not  allowed t o  eat  any of t h e  
mare's r a t i o n .  P r i o r  t o  p a r t u r i t i o n  t h e  mares were s t r a t i f i e d  according 
t o  body cond i t ion  as determined by u l t r a s o n i c  measurements and weight ,  
and randomly ass igned  t o  t r ea tmen t .  The d i g e s t i b l e  energy conten t  of 
t h e  d i e t s  ( tab le  1) were determined i n  a 3x3 l a t i n  square design t r i a l  wi th  
mature pony ge ld ings  f e d  a t  a rate of 1% kg. pe r  100 kg. of  body weight .  

Each p a i r  o f  mare and f o a l  were housed and 

The i n t a k e s  were a d j u s t e d  according t o  t h e  body weight of  t h e  mare 
s h o r t l y  a f t e r  p a r t u r i t i o n .  It w a s  found, however, t h a t  t h e  weight of 
t h e  mare about 2 weeks a f t e r  p a r t u r i t i o n  w a s  a b e t t e r  r e f e r e n c e  weight 
f o r  t h e  mare as most o f  t h e  mares rega ined  weight r a p i d l y  dur ing  t h e  f i r s t  
two weeks fo l lowing  p a r t u r i t i o n .  Jordan (1977) observed s imilar  weight 
r ecove r i e s .  

The mares and f o a l s  were weighed weekly. Heart  g i r t h  and he ight  a t  
w i t h e r s  of t h e  f o a l s  were measured weekly. 

Each f o a l  w a s  weighed on t h e  same day each week. Thus, t h e  weigh 
d a t e s  when expressed as days a f t e r  f o a l i n g  v a r i e d  among f o a l s .  
weight g a i n s  were p l o t t e d  and d a t a  obta ined  from t h e  p l o t s  were used f o r  
s t a t i s t i c a l  a n a l y s i s .  
of t h e  mare and b i r t h  weight and b i r t h  measurements of f o a l s  were used 
when appropr i a t e .  

The 

Analyses of  covariance us ing  r e fe rence  weight 

The d a t a  a r e  expressed as ad jus t ed  means. 
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Resu l t s  

When t h e  d i e t s  were f ed  at a l e v e l  t h a t  would provide 100% of t h e  
NRC requirement f o r  crude p r o t e i n ,  d i e t  one (medium) provided 103% of  t h e  
NRC DE recommendation, d i e t  two ( h i g h )  provided 128% NRC D E ,  and diet ,  t h r e e  
(low) provided 79% of  t h e  recommended energy l e v e l .  
con ten t s  were c a l c u l a t e d  us ing  d a t a  from t h e  d i g e s t i o n  t r i a l s ,  and may be 
h ighe r  t han  what t h e  mares a c t u a l l y  rece ived  due t o  a possible .  d i g e s t i b -  
i l i t y  depress ion  caused by h ighe r  levels  of  i n t a k e  of  t h e  mares. 

These d i g e s t i b l e  er1cr.W 

The weight changes of t h e  mares are shown i n  table  2 and f i g u r e  1. 
A s  mentioned earlier,  t h e  mares gained weight r a p i d l y  dur ing  t h e  two weeks 
fo l lowing  p a r t u r i t i o n .  Mares f e d  t h e  l o w  energy l o s t  weight dur ing  t h e  
experimental  per iod .  Mares fed  medium o r  h igh  l e v e l s  gained weight.  

The weight ga ins  of t h e  f o a l s  are shown i n  table  3 and f i g u r e  2 .  
The g a i n s  were similar f o r  a l l  t h r e e  groups u n t i l  week 7.  
f o a l s  of  mares f e d  t h e  low energy gained a t  a s l i g h t l y  slower rate ( p < 1 5 ) .  

Af t e r  week 7 ,  

Foa ls  of  mares f e d  t h e  low energy r a t i o n  had smaller h e a r t  g i r t h s  than  
f o a l s  of  mares f e d  t h e  medium energy r a t i o n .  
t o  t r ea tmen t  were observed. 

No d i f f e r e n c e s  i n  he igh t  due 

Discussion 

The results c l e a r l y  demonstrate t h a t  t h e  low energy i n t a k e  w a s  inadeq- 
u a t e  f o r  maintenance o f  body weight o f  mares. 
t h e  low energy produced less  mi lk  energy because t h e i r  f o a l s  d i d  not  
grow as fast as t h e  o t h e r  f o a l s  dur ing  t h e  l a t t e r  p a r t  of t h e  experiment.  

Apparently t h e  mares f ed  

The s i g n i f i c a n c e  of  t h e  weight l o s s  of t h e  mare i s  unknown. That i s ,  
should mares main ta in  body weight dur ing  l a c t a t i o n ,  o r  i s  some weight 
loss accep tab le  o r  perhaps even d e s i r e d ?  
of t h e  f o a l s  a f t e r  7 weeks could perhaps be more e f f i c i e n t l y  supported by 
c reep  feeding  r a t h e r  t han  by i n c r e a s i n g  milk product ion  of  t h e  m a r e  by 
i n c r e a s i n g  h e r  energy i n t a k e .  

Furthermore,  t h e  weight ga ins  

The mares f e d  t h e  medium o r  h igh  l e v e l s  o f  energy gained weight 
which sugges ts  t h a t  t h e  energy i n t a k e s  were g r e a t e r  t han  t h a t  needed f o r  
t h e i r  maximum milk product ion .  
i a l  because it has  been suggested t h a t  " p u t t i n g  mares i n  a ga in ing  s t a t e "  
dur ing  breeding  season may improve chances o f  concept ion ( O t t ,  1972). 

Perhaps t h e  weight ga ins  could be benef ic -  

The f a i l u r e  t o  f i n d  d i f f e r e n c e s  i n  weight ga ins  between mares f ed  
t h e  medium and h igh  energy l e v e l s  i s  d i f f i c u l t  t o  exp la in .  N o  d i f f e r -  
ences  w e r e  found i n  t h e  weight g a i n s  o f  t h e  f o a l s ,  t h u s  t h e  e x t r a  energy 
f e d  t o  t h e  h igh  energy group d i d  not  appear  t o  be  t r a n s f e r r e d  t o  t h e  
f o a l s .  Weight g a i n s  could  be of d i f f e r e n t  energy composition. That i s ,  
t h e  mare fed t h e  h igh  energy d i e t  may have depos i t ed  more c a l o r i e s  i n  
t h e  form of fa t  even though t h e y  d i d  not ga in  more weight .  O r  perhaps 
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t h e  p r o t e i n : c a l o r i e  r a t i o  i n  t h e  high energy r a t i o n  r e s u l t e d  i n  i n e f f i c i e n t  
energy u t i l i z a t i o n .  

When maintenance of  body weight of t h e  mare and growth r a t e  of foals  
a r e  used as t h e  c r i t e r i a  t o  e s t a b l i s h  energy requirements  of l a c t a t i n g  
pony mares, t h e  NRC estimates appear h igh .  Our d a t a  suggest t h a t  a 
l e v e l  o f  85-90% of t h e  NRC estimates would s a t i s f y  t h e  above c r i t e r i a .  
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TABLE 1. Composition and Level of In t ake  of t h e  Test Diets. 

D i e t  1 40% A l f a l f a  Meal 3.48 Mcal DE/kg D.M. 
(medium d i e t )  53% Corn 17% Crude p r o t e i n  

7% Soybean Meal Level of In t ake  - 2.40 kg/100kg B.W. 

D i e t  2 
(high energy) 

34% A l f a l f a  Meal 
63% Corn 13.5% Crude p r o t e i n  

3% Soybean Meal 

3.55 Mcal DE/kg D.M. 

Level  of I n t a k e  - 2.97 kg/100 kg B.W. 

D i e t  3 
(low energy) 

47% A l f a l f a  Meal 
37% Corn 20.5% Crude p r o t e i n  
16% Soybean Meal 

3.39 Mcal DE/kg D.M. 

Level of In t ake  - 1 . 9 1  kg/100kg B.W. 

2 TABLE 2.  Adjusted' Mare Weight Change from Reference Weight 

T rea t men t D i e t  1 D i e t  2 D i e t  3 
Energy l e v e l  103% NRC (medium) 128% NRC (high)  79% NRC (low) 
No. Mares 8 6 8 
Mare Ref. W t .  (kg) 199.3 193.4 183.4 

Weight Change (kg) 
Weeks a f t e r  S ign i f i cance  P r o b a b i l i t y  

Foal ing  t r e a t .  1 treat .  1 
(medium) (high)  (low) vs  treat .  2 vs t reat .  3 

0 -5.51 -10.33 -4.43 .16 .73  
1 -2.38 -.01 . 27  .06 .02 
2 -.79 1 . 2 7  -1.24 .18 .75 
3 -2.64 1.67 -4.20 .03 .36 
4 .88 3.23 -3.66 .42 .ll 
5 1.98 6.49 -5.21 .17 .03 
6 3.06 8.32 -5.72 .ll .01 
7 4.97 8.57 -7.08 . 2 1  .oo 
8 5.73 10.69 -7.68 .12 .oo 
9 7 .71  11 .28  -7.59 . 2 1  .oo 

10 9.59 10.03 -6.95 .89 .oo 
11 11.81 13.80 -7.14 .58 .oo 

Treatment means w e r e  a d j u s t e d  us ing  i n d i v i d u a l  mare r e f e r e n c e  weights  a s  
c o v a r i a t e s .  

1 

The r e f e r e n c e  weight of t h e  mare i s  t h e  weight  a t  which f eed  i n t a k e  w a s  
c a l c u l a t e d .  This w a s  t h e  f i r s t  o r  second week weight .  

2 
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TABLE 3. Adjusted3 Cumulative Weight Gains i n  Foals  ( k g . )  

Treatment Die t  1 D i e t  2 D i e t  3 
Energy l e v e l  103% NRC (medium) 128% NRC ( h i g h )  79% NRC ( low)  
No. of f o a l s  74 6 8 
B i r t h  W t .  (kg. ) 20.9 19.5 21.3 

Weight Gain (kg. ) 
Weeks a f t e r  (Medium) (High)  (Low) S ign i f i cance  P r o b a b i l i t y  

Foal ing t rea t .  1 t r e a t .  1 
vs. treat .  2 v s .  t r e a t .  3 

1 3.7 3.5 3.9 * 74 * 77 
2 7.1 6.8 7.9 .78 * 55 
3 10.7 9.5 11.4 .50 .68 
4 14.5 12.0 13.9 * 25 .80 
5 17.0 14.8 16.7 .20 .86 
6 19.0 17.2 19.9 .45 .68 
7 21.6 19.7 21.6 - 45 * 99 
8 24.8 23.0 22.7 - 49 .43 

10 29.3 27.0 25.2 .43 .18 
9 27.0 24.8 23.8 .40 .23 

11 31.1 28.4 26.1 .42 .15 

Treatment means were a d j u s t e d  us ing  i n d i v i d u a l  mare r e fe rence  weights  and 
i n d i v i d u a l  foal b i r t h  weights  as c o v a r i a t e s .  

One of  t h e  t rea tment  one f o a l s  became s i c k  dur ing  t h e  t r i a l ,  so i t s  growth 
measurements w e r e  not inc luded  i n  t h e  r e s u l t s .  
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figure 1. MARE WEIGHT CHANGE 
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figure 2. FOAL WEIGHT GAIN 
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