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EFFECTS OF sODY COY)ITIOI 01 RE-IW 

PERF(RMYCE OF RANGE BEEF Q)YS 

1 
R. J. P r u i t t  and P. A. Momont 

2 ' 

Department o f  Animal and Range Sciences 

CATTLE 88-11 

Mature Simnental x Angus crossbred cows were f e d  d i f f e r i n g  Levels o f  n u t r i t i o n  f rom Decenber t o  May i n  each 

o f  3 years t o  c rea te  a wide range i n  cow body c o n d i t i o n  o r  f lesh iness a t  t h e  beg inn ing  o f  the c a l v i n g  season 

(beg inn ing mid-March) and when turned t o  summer pasture  ( e a r l y  May) 1 month p r i o r  t o  t h e  b e g i m i n g  o f  a 60-day 

breed ing season ( e a r l y  June). Cows t h a t  were f l e s h i e r  i n  March, May o r  June c y c l e d  e a r l i e r  and conceived e a r l i e r .  
Being t h i n  i n  May o r  June had a more de t r imen ta l  e f f e c t  on pregnancy r a t e  f o r  cous t h a t  ca l ved  l a t e  i n  t he  ca l v ing  

season. A c o n d i t i o n  score o f  4 f o r  e a r l y  c a l v i n g  cows and 5 f o r  Late c a l v i n g  cows a t  c a l v i n g  and breeding were 

the  m in imm body c o n d i t i o n  f o r  h igh  rep roduc t i ve  performance. 

(Key Words: Beef Cow, Body Condit ion, Reproduction, N u t r i t i o n . )  

I n t r o d u c t i o n  

Many researchers have shown t h a t  body c o n d i t i o n  o f  beef cows a f f e c t s  rep roduc t i ve  performance. Previous 

s tud ies  have l i n k e d  higher cow body c o n d i t i o n s  w i t h  shor ter  i n t e r v a l s  f rom c a l v i n g  t o  f i r s t  es t rus  and increased 

percentage o f  cows pregnant. I t  i s  n o t  c l e a r  as t o  the min imm degree o f  bod/ c o n d i t i o n  a t  var ious stages of 

p roduc t i on  t h a t  w i l l  lead t o  adequate rep roduc t i ve  performance under d i f f e r e n t  cond i t i ons .  

The ob jec t i ves  o f  t h i s  s tudy a r e  t o  (1) e s t a b l i s h  the  mini- cow body c o n d i t i o n  b e f o r e  c a l v i n g  snd breeding 

necessary f o r  adequate rep roduc t i ve  performance and (2) eva luate  sub jec t i ve  and o b j e c t i v e  measurements t o  descr ibe 

bod/ c o n d i t i o n  o f  beef cows. The r e s u l t s  repo r ted  i n  t h i s  paper r e l a t e  t o  o b j e c t i v e  1. 

M a t e r i a l s  and Methods 

Mature Simnental x Angus crossbred cows win tered a t  the SDSU Range and L i ves tock  Research S ta t i on  near P h i l i p  

and sunner grazed near Sturg is ,  South Dakota, were a l l o t t e d  each December by  age and prev ious c a l v i n g  date  t o  one 

o f  t uo  l e v e l s  o f  e a r l y  w in te r  n u t r i t i o n .  W i th in  1 week f o l l o w i n g  ca lv ing,  cows were r e a l l o t t e d  by ca l v ing  date, 

c a l f  sex, cow age and e a r l y  w in te r  t reatment t o  one o f  two Late win ter  t reatments f e d  u n t i l  e a r l y  May. Ea r l y  and 

l a t e  w in te r  t reatments were designed t o  c r e a t e  a wide range i n  cou body c o n d i t i o n  p r i o r  t o  c a l v i n g  and i n  e a r l y  

May. 

A l l  cous grazed n a t i v e  range as a g r w p  from e a r l y  May t o  e a r l y  D e c e h e r  each year. The 60 t o  70-day 

breeding season began on June 6 each year. For t he  f i r s t  2 years, cows were exposed t o  Charo la is  b u l l s .  During 

the t h i r d  year, cows were observed f o r  es t rus  f o r  the f i r s t 2 5  days o f  t he  breed ing season and a r t i 7 i c i a l l y  

inseminated t o  Simnental o r  Angus b u l l s .  Cows were then exposed t o  Simnental o r  Angus b u l l s  f o r  the remainder o f  

t he  breeding season. 

Cow body c o n d i t i o n  scores (Table I), cou weights ( a f t e r  overnight w i thdraua l  f rom feed and uater ) ,  backfat  

needle probes (Cook's probe taken between 12th and 13th r i b s )  and weight/height r a t i o s  (weight /he ight  a t  top o f  

t he  hook bones) were monitored monthly f rom Deceaber through July.  Blood f rom each cou was c o l l e c t e d  t u i c e  

monthly (7 -10  days apar t )  i n  e a r l y  May, June and J u l y  f o r  de tec t i on  o f  c y c l i c  a c t i v i t y  v i a  serun progesterone as 

1 
Associate Professor.  

'Graduate Ass is tant .  



TABLE 1. KEY POINTS FOR CONDITION SCORING BEEF COWS 

Condition score 
Reference point 1 2 3 4 5 6 7 8 9 

Physically weak yes no no no no no no no no 
a 

Muscle atrophy yes yes slight no no no no no no 

Outline of spine yes yes yes slight no no no no no 
visible 

Outline of ribs all all all 3-5 1-2 0 0 0 0 
visible 

Fat in brisket and no no no no no some full full extreme 
flanks 

Outline of hip and yes yes Yes yes yes yes slight no no 
pin bones visible 

Fat udder and patchy no no no no no no no slight yes 
fat around tail 
head 

a 
Muscles of loin, rump and rearquarter are concave, indicating loss of 

muscle tissue. 

CONDITION SCORE 1 



CONDITION SCORE 3 

CONDITION SCORE 5 

kit: Condition Score 7; Right: Condition Score 2 

CONDITION SCORE 7 



determined by radioimnunoassay. Pregnancy was determined by  r e c t a l  p a l p a t i o n  i n  October. Conception date  was 

es t imated by  s u b t r a c t i n g  an assumed 285-day g e s t a t i o n  length  from c a l v i n g  dates the  f o l l o w i n g  spr ing .  Only 

records f rom cows nu rs ing  ca lves  were inc luded i n  s t a t i s t i c a l  analyses. 

Treatment e f f e c t s  were analyzed as a 2 x 2 f a c t o r i a l  us ing  the General L inear  Model procedure (GLM) of the  

S t a t i s t i c a l  Ana l ys i s  System (SAS). Means were separated by the  P red i c ted  D i f f e r e n c e  opt ion .  Conception t o  

a r t i f i c i a l  inseminat ion  was analyzed by Chi-square Analysis.  P r e d i c t i o n  equat ions t o  analyze the  e f f e c t s  of  

c o n d i t i o n  score  and days f rom c a l v i n g  t o  t he  beginning o f  t he  breeding season were developed u s i n g  t h e  Log i s t  

Procedure o f  SAS (cyc l i ng ,  concept ion du r i ng  the  f i r s t  21 days o f  breeding season, pregnancy) and GLM (concept ion 

date) .  

Resu l ts  and Discuss ion -- 

The n u t r i t i o n a l  t rea tments  imposed produced d i f f e r e n c e s  i n  weight change and body c o n d i t i o n  (Tables 2 -4 ) .  

Those t reatments  t h a t  produced g rea te r  w in te r  weight l oss  and Lower body c o n d i t i o n  scores r e s u l t e d  i n  fewer cows 

c y c l i n g  p r i o r  t o  and d u r i n g  t h e  breeding season and l a t e r  concept ion dates. 

TABLE 2 .  EFFECTS OF EARLY AND LATE WINTER TREATMENTS (1984-85)  

E a r l y  w i n t e r  t r e a t m e n t  High Low 
L a t e  w i n t e r  t r e a t m e n t  Hiph Low High Low 

No. cows 1 8  
Cow w t ,  l b ,  12/13/84 1030 
Cow c o n d i t i o n  s c o r e  

12/13/84 5 . 4  
3/12/85 5 . 8  
5/7/85 5 . 4 a  
6/5/85 5 . 1  

Cow wt  c h a n g e ,  l b  
12/13/84-2/15/85 46a 
2 /15/85-3/12/85 22a 
3/12/85-5/7/85 -176 
12/13/84-5/7 /85  

a - 114ab 
5 /7 /85-6/5 /85  46 

Cow c y c l i n g ,  % 

5/7/85 3 3 
6/5/85 75a 
7/2/85 100 

Cows p r e g n a n t ,  f a l l  1985 ,  % 100 
Concep t ion  d a t e ,  1985 J u n e  1 5 ~  

loo a b  
J u n e  22 

9 0 

b 
J u n e  26 

100 
100 

J u n e  27 

Means i n  a row w i t h o u t  common s u p e r s c r i p r s  d i f f e r  ( P < . 0 5 ) .  



TABLE 3 .  EFFECTS OF EARLY AND LATE WINTER TREATMENTS (1985-86)  

E a r l y  w i n t e r  t r e a t m e n t  High Low 
L a t e  w i n t e r  t r e a t m e n t  High LOT: High Low 

No. cows 
Cow w t ,  l b ,  12/9/85 
Cow c o n d i t i o n  s c o r e  

Cow wt  c h a n g e ,  l b  
12/9/85-2/7/86 
2/7/86-3/7/86 
3/7/86-5/9/86 
12/9/85-5/9/86 
5/9/86-6/5/86 

Cows c y c l i n g ,  % 

5/9/86 
6/5/86 
7/2/86 

Cows p r e g n a n t ,  f a l l  1 9 8 6 ,  % 
92 a b  96 a b  9  5  100 

C o n c e p t i o n  d a t e ,  1986 J u n e  2 1  J u n e  23 J u n e  1 7 ~  J u n e  24 

Means i n  a row w i t h o u t  common s u p e r s c r i p t s  d i f f e r  (P< .05 )  

TABLE 4 .  EFFECTS OF EARLY AND LATE WINTER TREATMENTS (1986-87)  

E a r l y  w i n t e r  t r e a t m e n t  High Low 
L a t e  w i n t e r  t r e a t m e n t  High Low High Low 

No. cows 
Cow w t ,  l b ,  12/13/86 
Cow c o n d i t i o n  s c o r e  

12/5/86 
3/6/87 
5/8/87 
6/5/87 

Cow wt  c h a n g e ,  l b  
12/5/86-2/13/87 
2/13/87-3/6/87 
3/6/87-5/8/87 
12/5/86-5/8/87 
5/8/87-6/5/87 

Cows c y c l i n g ,  % 
5/7/85 
6/5/85 
7/2/8 5  . . 

Cows p r e g n a n t ,  f a l l  1 9 8 7 ,  % 
loo a b  

9  6  
C o n c e p t i o n  d a t e ,  1987 J u n e  29 J u n e  26a 91 a b  

J u l y  1 83 b  
J u l y  7  

Means i n  a row w i t h o u t  common s u p e r s c r i p t s  d i f f e r  (EY.06) 

44 



The p r o b a b i l i t y  o f  a  cow c y c l i n g  p r i o r  t o  the breeding season and conceiving i n  t he  f i r s t  21 days o f  the 

breeding season and pregnancy was greater  f o r  cows tha t  were f l e s h i e r  i n  March, May and June (Table 5 ) .  Cows tha t  

calved e a r l i e r ,  a l l ow ing  more t ime from ca l v ing  t o  the beginning o f  the breeding season, were more L i k e l y  t o  c y c l e  

e a r l y  and conceive i n  the f i r s t  21 days o f  the breeding season (Table 6). To h e l p  eva luate  the importance of body 

cond i t i on  under d i f f e r e n t  s i t u a t i o n s ,  data were analyzed separate ly  f o r  those cows tha t  ca lved e a r l y  i n  t he  

ca l v ing  season (greater  than 60 days from c a l v i n g  t o  the beginning o f  t h e  breeding season) and l a t e  c a l v i n g  cows 

( l ess  than o r  equal t o  60 days from c a l v i n g  t o  the breeding season). 

TABLE 5. EFFECT OF CONDITION SCORE ON REPRODUCTIVE PERFORMANCE 
BASED ON PREDICTION EQUATIONS 

March May June 
condition Proba- condition Proba- condition Proba - 

score bilitv score abilitv score ability 

Probability of cycling at the beginning of the breeding season 

Probability of conceiving in the first 21 days of the breeding season 

Probability of pregnancy during 60-day breeding season 

a Probability that slope equals zero is <.01. 
Probability that slope equals zero is =.lo. 



TABLE 6. EFFECT OF DAYS FROM CALVING TO THE BEGINNING OF THE BREEDING SEASON 
ON REPRODUCTIVE PERFORMANCE BASED ON PREDICTION EQUATIONS 

Days after Mav condition score June condition scorl 
c a l v i n ~  3 6 3 6 

Probability of cycling prior to the breeding season 

Probability of conceiving in the first 21 days of the breeding season 

a Probability that slope for days after calving equals zero is <.0001. 

Pregnancy ra tes  were s u r p r i s i n g l y  h igh desp i te  average win ter  weight loss  of as much as 26% o f  cow weight f o r  

one combinat ion o f  t reatments du r ing  the t h i r d  year. 

Based on the i n fo rma t ion  i n  Table 7, pregnancy ra tes  were greater  than 90% i f  e a r l y  ca l v ing  cows were a  

cond i t i on  score 3  o r  greater  i n  June. c o n d i t i o n  i n  March and May was less c l o s e l y  r e l a t e d  t o  pregnancy ra te .  

However, i f  cows ca lved l a t e  i n  t he  ca l v ing  season, they needed t o  be one c o n d i t i o n  score h igher  i n  June t o  have 

the  same p r o b a b i l i t y  o f  being pregnant. Condi t ion  i n  May, 30 days p r i o r  t o  the breeding season, was more c l o s e l y  

r e l a t e d  t o  pregnancy r a t e  f o r  l a t e r  calvers.  Having cows i n  c o n d i t i o n  score 3  o r  less  i n  May and June was much 

more de t r imen ta l  t o  pregnancy r a t e  f o r  cows c a l v i n g  l a t e  i n  the c a l v i n g  season. 

Although e a r l y  c a l v i n g  cows have a  h igher  p r o b a b i l i t y  of becoming pregnant even i f  t h i n  (CS 3 o r  less) ,  a  

more de t r imen ta l  e f f e c t  i s  t he  reduced p r o b a b i l i t y  o f  c y c l i n g  p r i o r  t o  the beginning o f  the breeding season 

(Table 5)  and conce iv ing i n  the f i r s t  21 days o f  t he  breeding season (Table 7). There was no i n t e r a c t i o n  between 

cond i t i on  score p r i o r  t o  c a l v i n g  w i t h  cond i t i on  score i n  May o r  June f o r  day o f  conception. This i nd i ca tes  t h a t  

we would expect the same e f f e c t  o f  cond i t i on  score i n  May or  June regardless of how f l e s h y  the cows were a t  

ca l v ing  time. 

I t  has been suggested t h a t  t h inne r  cows may have higher concept ion ra tes  t o  a  s i n g l e  se rv i ce  than f l eshy  

cows. Resu l ts  i n  Table 8 i n d i c a t e  t h a t  concept ion ra tes  o f  those a r t i f i c i a l l y  inseminated was a c t u a l i y  lower f o r  
t h i n  cows. When ca l cu la ted  as a  percentage o f  cows conceiving dur ing the  25-day a r t i f i c i a l  inseminat ion o f  a l l  

cows i n  t he  herd, concept ion ra tes  were much lower f o r  t h i n  cows. I t  should be noted t h a t  very  few cows cou ld  be 

considered f a t  ( c o n d i t i o n  score 7 o r  greater )  i n  May or  June. This would i n d i c a t e  t h a t  f o r  cows t o  be too f l eshy  
t o  a l l ow  h igh  concept ion ra tes  they would need t o  be a  c o n d i t i o n  score 7 o r  greater .  

I n  sumnary, cows t h a t  a re  f l e s h i e r  a t  ca l v ing  and p r i o r  t o  the breeding season cyc le  sooner a f t e r  c a l v i n g  and 

are  more l i k e l y  t o  conceive e a r l y  i n  the breeding season. For cows t h a t  ca lve l a t e r  i n  t he  ca l v ing  season, a  

c o n d i t i o n  score o f  less  than 4 a t  the beginning o f  the breeding season and less  than 3  a t  30 days p r i o r  t o  t he  

breeding season resu l ted  i n  pregnancy ra tes  less than 90% dur ing a  60-day breeding season. 



TABLE 7. EFFECT OF CONDITION SCORE AND CALVING DATE ON SUBSEQUENT 
REPRODUCTIVE PERFORMANCE BASED ON PREDICTION EQUATIONS 

March May June 
condition Early Late condition Early Late condition Early Late 
score calvers calvers score calvers calvers score calvers calvers 

Probability of pregnancy during 60-day breeding season 

Probability of conceiving in the first 21 days of the breeding season 

Day of conception (Julian date) 

a 
Probability that slope is equal to zero <.05. 
Probability that slope is equal to zero <.lo. 



TABLE 8. COWS CONCEIVING TO ARTIFICIAL INSEMINATION, 1987 

June 
May condition score condition score 

1.2.3 4 5.6,7 2.3.4 5,6.7 

No. cows 4 6 3 1 2 8 7 1 34 
No. cows inseminated 2 5 2 4 2 2 4 1 3 0 
Conception to A1 of 

cows inseminated, % 68.0 70.8 77.3 63.4' 83. 3d 
Cows conceiving to A 1  

of all cows, % 37.0' 54. ad 60. 7d 36. 6a 73.5 
b 

a'b Within month means in a row without common superscripts differ (P<.05). 
c'd Within month means in a row without common superscripts differ (P<.10). 

cows t h a t  ca lved e a r l y  i n  t h e  c a l v i n g  season cou ld  be th inne r  than l a t e  ca l ve rs  f o r  t h e  same l e v e l  o f  

reproduct ive  performance. Th is  p o i n t s  out  t he  importance o f  managing y e a r l i n g  h e i f e r s  t o  have a h igh  percentage 

c a l v i n g  e a r l i e r  i n  t h e  c a l v i n g  season as 2 -yea r -o lds  t o  insure a h igh l i k e l i h o o d  o f  pregnancy i n  subsequent years. 

For cows t h a t  ca l ve  e a r l y  i n  t h e  c a l v i n g  season, t he  det r imenta l  e f f e c t  o f  delayed concept ion would r e s u l t  i n  

Lower pregnancy r a t e s  i f  t h i n  f o r  two o r  more years i n  a row. 

The minimum body c o n d i t i o n  recomnended from t h i s  s tudy would depend on t h e  l e v e l  o f  performance expected. To 

achieve a goal o f  approximately 95% pregnancy r a t e  and 60% conce iv ing i n  t h e  f i r s t  21 days o f  t he  breeding season 

would r e q u i r e  a minimum c o n d i t i o n  score o f  4 a t  t he  beginning o f  t h e  breeding season f o r  cows c a l v i n g  e a r l y  i n  the 

c a l v i n g  season and 5 f o r  l a t e  ca lvers .  To ensure t h a t  t h e  th innes t  cows a re  a c o n d i t i o n  score 4, i t  would be 

appropr ia te  t o  have a goal o f  5 f o r  a herd average. I n  t h i s  study where abundant forage was a v a i l a b l e  f o r  30 days 

p r i o r  t o  and du r ing  t h e  breeding season, cows cou ld  be 1 c o n d i t i o n  score less 30 days p r i o r  t o  t h e  breeding 

season, making a herd average o f  c o n d i t i o n  score 4 an appropr ia te  goal a t  t h a t  time. I n  s i t u a t i o n s  where such 

weight g a i n  i s  no t  poss ib le ,  a goal o f  5 a t  30 days p r i o r  t o  t h e  breeding season would be advisable.  

The h igher  pregnancy r a t e  o f  e a r l y  ca l v ing  cows a t  any body c o n d i t i o n  p o i n t s  out t h e  importance o f  managing 

t o  have a h i g h  percentage o f  young cows ca l ve  ea r l y .  I n  years when cows are  th inne r  than planned due t o  drought 
o r  extreme w in te r  weather, r e l a t i v e l y  h igh  pregnancy r a t e  can s t i l l  be obta ined wi thout  lengthening the breeding 

season i f  a h i g h  percentage o f  cows a re  ca l v ing  e a r l y  i n  t he  c a l v i n g  season. 
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