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Reproduction in a beef cow herd is a fragile thing, easy to 
disrupt and difficult to re-establish. The beef cow has 
priorities. Her first priority is survival, her second priority is 
the survival of her calf, and her third priority is reproduc­
tion. This means the first two priorities must be met before 
the third can be accomplished. It is difficult, with today’s 
economy, to have good reproduction without excessive cost. 
The purpose of this paper is to briefly outline those ingredi­
ents necessary for good reproduction to occur in a beef cow 
herd, show methods that can be utilized to predict 
reproduction performance, and outline methods for 
determining the economic feasibility.

Most beef herds contain many non-producers such as dry 
cows, replacement heifers and bulls, and many cows which 
wean light calves. As an example of non-producers, look at a 
beef herd containing 100 cows. In addition to the 100 cows, 
there would be 15 replacement heifers and 5 bulls. If 90 cows 
weaned a calf there would be 30 non-producing animals in 
this herd.

TABLE 1. Non-Producers in a 100 Cow Herd

No. Calves Dry Replacement Non-Producers Cost Per
Weaned Cows Heifers Bulls No. % Calf*

90 10 15 5 30 25 $333
80 20 15 5 40 33 375
70 30 15 5 50 42 428

a $250 per animal carrying cost

These non- producers must be reduced to make
production of calves economically feasible. The cost of 
keeping non-producers is as great or greater than the cost of 
keeping producers.

Calves which are light at weaning will not pay the costs of 
keeping the cow. As an example, consider calves weaning at 
different weights.

TABLE 2. Weaning Weight and Net Return

Weaning Gross Return Cost of Net $
Weight____________ at 70? Keeping Cows Return

500 350 250 100
450 315 250 65
400 280 250 30
350 245 250 —  5
300 210 250 — 40

It does not take a mathematician to calculate the value of 
the heavy calf.

Calves wean light because they are born late or do not 
grow or both. As an example, look at the following table.

TABLE 3. Weaning Weight as Influenced by Time of Birth and Aver­
age Daily Gain

Day of 
Calving

Average Age 
At Weaning

Average Daily Gain Birth to Weaning 
2.25 2.0 1.75

0-20 220 565 510 455
21-40 200 520 470 420
41-60 180 475 430 385
61-80 160 430 390 350
81-100 140 385 350 315

101-120 120 340 310 280
121-140 100 295 270 245

Look at the differences in weaning weights in this herd. 
Calves varied from 565 lbs to 245 lbs. The late calves were 
light even when they gained 2.25 lbs a day. You cannot just 
leave calves on the cow and wean later and expect calves to 
continue to gain. Calves stop growing when grass dries up 
and milk production stops in the cow. To wean heavy calves 
they must be born early and they must have the genetic 
ability to grow and the necessary nutrients to grow. A cow 
must wean at least 350 lbs of calf to pay her own costs. When 
you consider paying cost of non-producers, each cow must 
wean a considerably heavier calf.

TABLE 4. Influence of Non-Producers and Weaning Weight on Lbs. of 
Calf Weaned and Net Return in a 100-Cow Herd

Calves 
Weaned in 
100-Cow Herd

Total 
Animals 
in Herd

Non-
Producers

Lbs. of Calf 
Weaned 

Per Animal 
500* 400 300

Net
Return

$ Per Animal* 
500* 400 300

90 120 30 375 300 225 12 -40 -92
80 120 40 333 267 200 -17 -63-100
70 120 50 292 233 175 -46 -87-128

a Average weaning weight per calf 
b Calves at 70c and $250 carrying cost

To make money, the number of non-producers must be 
kept low and the average weaning weight must be high. In 
cows weaning calves averaging 500 lbs, the pounds of calf 
weaned per animal in the herd varied from 375 lbs to 292 lbs. 
Pounds of calf weaned must be averaged out over a lot of
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non-producers. Most of the figures on net return are 
negative. Only in those cows weaning 500 lbs of calf and 
having only 30 non-producers are the results positive. Now 
look back to the last table and see how many calves weighed 
500 lbs or more. Only those calves born early and gaining 2 
lbs or more a day weighed over 500 lbs.

A worthwhile goal in reproduction is to have 75% to 80% 
of the cows calving in the first 20 days of the calving season 
and 95% of the cows calving in a 60-day calving season. 
When 80% of the cows calve in the first 20 days, getting 95% 
to calve in 60 days is relatively easy. Consequently, our 
attention in this paper will be centered on achieving 80% 
pregnancy rate in 20 days. If 80% of the cows are going to 
calve in the first 20 days of the calving season, then 95% to 
100% must show heat in the first 20 days of the breeding 
season and 80% to 85% must become pregnant on first 
service. To achieve this, we must have control of our 
management in a beef cow herd. We can’t just hope. 
Everything must be done correctly with attention given to 
details.

The number of cows becoming pregnant early in the 
breeding season is determined by the following formula:

Cows in heat 1st Cows pregnant _ Cows pregnant 
20 days of breed- from 1st service 1st 20 days of 
ing breeding season

Cows becoming pregnant from first service is a 
combination of cow fertility and bull fertility. Therefore, 
three things must be accomplished if 75% to 80% of the cows 
are to become pregnant the first 20 days of the breeding 
season.

1. Ninety-five to 100% of the cows must show heat the first 
20 days of the breeding season.

2. Cow fertility must be high.
3. Cows must be bred by a fertile bull.

These three factors are not additive, but multiplicative. In 
other words, the formula is:

Cows in Cows
heat in x Cow Fertility x Bull Fertility = pregnant 
20 days in 20 days

Not
Cow Fertility +

Cows in heat + Bull Fertility______= Cows Pregnant
in 20 days /  3 in 20 days

Poor performance in one area can’t be averaged out. If 
one factor is low, then, ultimately, the cows pregnant early in 
the breeding season will be low. Three examples can 
illustrate the importance of this concept.

Cows in Heat 
20 days (%)

X
Cow

Fertility
(%)

X
Bull

Fertility : 
(%)

Cow
= Pregnant 

20 days (%)

Ex. 1 95 X 95 X 95 = 86
Ex. 2 65 X 95 X 95 = 59
Ex. 3 65 X 95 X 60 = 37

In Example 1, only 86% of the cows are pregnant, even 
though all factors are 95%. In this equation you do not 
average the factors, but they are multiplied; consequently, 
95% x 95% x 95% = 86%.

In Example 2, only one factor, in heat in 20 days, is low, 
but note that even though the other two factors are high, 
only 59% of the cows are pregnant. In Example 3, two of the 
factors are low; consequently, only 37% of the cows are 
pregnant early in the breeding season. The proportion 
pregnant can be no higher than the lowest factor.

These examples illustrate that to achieve good fertility all 
factors must be high. Consequently these three factors will 
be discussed in some detail.

Cows in heat in the first 20 days: The four factors 
determining how many cows will show estrus in the first 20 
days are:

1. Calving time
2. Body condition of the cow
3. Suckling
4. Age of cow

Calving time and age o f cow: More early calving cows will 
show heat the first 20 days of the breeding season than late 
calving cows and fewer young cows show heat than older 
cows. An example can help in understanding this concept.

TABLE 5. Calving Time and Heat, First 20 Days of Breeding Season

Time of Calving Young Cows (%) Mature Cows (%)

First Month 79 94
Second Month 44 69
Third Month 5 10

In a group of cows calving over a three month period, the 
number of mature cows showing heat in the first 20 days of 
breeding decreased from 94% in cows calving in the first 
month to 10% in those calving in the third month. This 
information would indicate that most older cows calving the 
first month of the calving season will show heat ihe first 20 
days of breeding, but essentially none that calve the third 
month will show heat early. If a person is interested in 90 to 
95% of the cows showing heat early in the breeding season, 
length of the calving season must be decreased to at least 60 
days.

To help with understanding the concepts in this paper a 
hypothetical ranch will be utilized. The breeding season last 
spring started May 8th and ended July 27th. The cows were 
checked for pregnancy in September and the calving dates 
were estimated as follows:
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Estimated 
Calving time

Total
Cows

Body Condition Ave. Calvinq Date
Thin Moderate Good Calving Julian

Feb. 14-Mar. 5 60 20 20 20 Feb. 24 55
Mar. 6-Mar. 25 60 20 20 20 March 16 75
Mar. 26-Apr. 14 60 20 20 20 April 5 95
Apr. 15-May 4 60 20 20 20 April 25 115

Total 240

Body condition of the cows was estimated at the time of 
the pregnancy diagnosis. The first problem will be concerned 
with the effect of expected calving date on pregnancy rate. In 
this problem we will utilize the 80 cows in moderate body 
condition. They are expected to calve from February 14 to 
May 4. Twenty cows calved between February 14 and March 
5th. Breeding will start May 15th and cows will be bred 60 
days. A step by step solution to the problem is given.

First Problem in Post-Partum Cows—Steps to Solution
1. Use work sheet for post-partum cows.
2. The expected calving dates have been broken into 20- 

day intervals. Example: Feb. 14 to March 5, March 6 to 
March 25, etc.

3. The average calving date for each group was calculated. 
Example: Feb. 14 to March 5, then the average calving 
date was Feb. 24. The Julian date was then found; i.e. 
Feb. 24 = 55, March 16 = 75, etc.

4. Record number of cows in each calving group on work 
sheet for first, second, and third 20 days.
Example: Feb. 14 to March 5 = 20 cows calved.

5. Look up Julian date for start of calving.
Example: May 15 is day 135.
Calculate and record Julian date at end of first 20 days 
of breeding.
Example: 135 + 20 = 155. Also 135 + 40 = 175 or end of 

2nd 20 days or 40 days of breeding. 135 + 60 = 195 or 
end of 3rd 20 days or 60 days of breeding.

6. Find difference between average calving date and date at 
end of 20 days of breeding.
Example: 155 -  55 = 100. Do same for end of 40 and 60 
days. 175 -  55 = 120; 195 -  55 = 40.

7. Look up expected percent cycling at the indicated days 
post-partum in Table 7 under moderate and record. 
Example: 100 days post-partum 100% are cycling.

8. Calculate expected number of cows cycling.
Example: 20 cows x 100% = 20 cows cycling.

9. Assume a 60% conception rate.
10. Calculate expected number of cows pregnant. 

Example: 20 x 60% = 12.
11. Calculate for second 20 days of breeding June 5 through 

June 24.
12. Look up cycling 120 days -  100% x 20 = 20.
13. Subtract cows pregnant to previous breeding.
14. Assume conception rate of 60%.

15. Calculate pregnant -  8 x 60% = 5.
16. Calculate expected number of cows pregnant. Figure for 

3rd 20 days. Remember previously pregnant involves 2 
breedings. In this example 12 + 5= 17.

17. Repeat procedure for each 20 days of expected calving 
period.

Body Condition is important in determining the 
proportion of cows showing heat and becoming pregnant. 
Many cows in thin body condition do not become pregnant. 
In one study the proportion open varied from 77% in very 
thin cows to 5% in cows in good body condition.

TABLE 6. Relationship Between Body Condition and Pregnancy Rate 
in Florida

Very
Thin Thin

Slightly
Thin Moderate Good

No. of Cows 115 545 564 344 234
Percent Open 77 49 27 14 5
Early Calvers (%) 5 15 19 40 56

Only 5% of the thin cows will calve early compared to 56% 
of the cows in good body condition. The main reason thin 
cows do not become pregnant or calve late is that the 
proportion of cows showing heat is delayed in cows in thin 
body condition. Note in the next table how the proportion of 
cows which have shown heat by 60 days after calving differs 
in cows that are in good body condition (91%) compared to 
those in moderate (61%) or thin (46%) body condition.

TABLE 7. Body Condition at Calving and Heat After Calving

Body Days After Calving

condition No. 30 40 50 60 70 80 90 100 110 120
at calving Cows; % % % % % % % % % %

Thin 272 0 19 34 46 55 62 66 70 75 77
Moderate 364 10 21 45 61 79 88 92 100 100 100
Good 50 12 31 42 91 96 98 100 100 100 100

By 100 days after calving only 70% of the cows in thin 
body condition had shown heat.

A second problem involving the same ranch will be used to 
illustrate the relationship between body condition, calving 
date, heat and pregnancy.

2nd problem:
Use all cows in Problem #1 
Use Table 7
Start breeding May 15th and breed 40 days 
Assume a 60% conception rate 
Use Cow Worksheet, Problem #2.
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T h e r e  a r e  tw o  a p p r o a c h e s  t o  k e e p in g  c o w s  in  m o d e r a te  
b o d y  c o n d i t io n .  F i r s t ,  c o w s  s h o u ld  b e  c a r e f u l ly  o b s e rv e d  1 
o r  2 m o n th s  b e f o r e  c a lv e s  a re  s c h e d u le d  t o  b e  w e a n e d .  I f  
c o w s  a r e  th in ,  c a lv e s  s h o u ld  b e  w e a n e d  r ig h t  a w a y . T h is  w ill 
g iv e  c o w s  a  fe w  m o n th s  o f  g o o d  f e e d  b e f o r e  th e  q u a l i ty  o f  th e  
f o r a g e  d e c lin e s . C a lv e s  a r e  p r o b a b ly  g r o w in g  a t  a  s lo w  r a te  
b e c a u s e  o f  lo w  q u a l i ty  fe e d  a v a ila b le .  C o n s e q u e n t ly  w e a n in g  
w ill h e lp  th e m .

T h e  s e c o n d  a p p r o a c h  w h ic h  c o u ld  b e  u s e d  is to  s o r t  c o w s  
b y  b o d y  c o n d i t io n  a t  w e a n in g  t im e . C o w s  s h o u ld  b e  s c o re d  
f o r  b o d y  c o n d i t i o n  f r o m  1 ( th in n e s t )  t o  9 ( fa t te s t ) .  A  s h e e t  
d e s c r ib in g  a  m e th o d  o f  s c o r in g  f o l lo w s  th is  p a p e r .  D e c is io n s  
o n  f e e d in g  s h o u ld  th e n  b e  m a d e .  T h e  a m o u n t  o f  w e ig h t  g a in  
n e e d e d  to  c h a n g e  b o d y  c o n d i t io n  m u s t  b e  k e p t  in  m in d .  T o  
h e lp  w i th  th is ,  th e  f o l lo w in g  t a b le  is  in c lu d e d .

TABLE 8. Weight Needed To Increase Body Condition 

Weight gain (lb.)

Body 
Condition 
at Weaning

Body
Condition

at
Calving

Calf
Fluids
and

Membranes
Fat or 

Muscle Total

Days
Weaning

to
Calving ADG

5 (moderate) 5 100 0 100 130 0.77
3 5 100 160 260 130 2.00
3 5 100 160 260 200 1.30
3 5 100 160 260 100 2.60
2 5 100 240 340 130 2.60
7 5 100 — 160 —  60 130 — 0.46

T h e  b o d y  c o n d i t io n  d e s i r e d  a t  c a lv in g  is a  5. N o te  f i r s t  t h a t  
a  c o w  t h a t  s c o re s  a  5 a t  w e a n in g  m u s t  g a in  100 lb s  in  o r d e r  to  
c a lv e  w i th  a  b o d y  c o n d i t io n  o f  5. T h is  100 lb s  r e p r e s e n ts  th e  
w e ig h t  o f  th e  c a lf ,  f lu id ,  a n d  m e m b r a n e s .  T h u s ,  e v e n  a  c o w  
w ith  id e a l  b o d y  c o n d i t io n  a t  w e a n in g  m u s t  g a in  n e a r ly  .8  lb s  
a  d a y  to  c a lv e  in  id e a l  c o n d i t io n .  A  c o w  t h a t  s c o re s  o n ly  a  3 a t  
w e a n in g  t im e  m u s t  g a in  2 .0  lb s  a  d a y  w h e n  th e r e  a r e  130 d a y s  
f r o m  w e a n in g  to  c a lv in g . I f  c a lv e s  a re  w e a n e d  e a r l ie r  so  th e r e  
a r e  2 0 0  d a y s  b e tw e e n  w e a n in g  a n d  c a lv in g , s h e  o n ly  h a s  to  
g a in  1.3 lb s . H o w e v e r ,  w h e n  c a lv e s  a r e  w e a n e d  la te  a n d  th e r e  
a r e  o n ly  100  d a y s  f r o m  w e a n in g  to  c a lv in g , a  c o w  s c o r in g  a  3 
a t  w e a n in g  m u s t  g a in  2 .6  lb s . a  d a y  t o  s c o re  a  5 a t  c a lv in g  
tim e . T o  c h a n g e  a  c o w  f r o m  o n e  b o d y  c o n d i t io n  to  th e  n e x t  
r e q u ir e s  th e  c o w  t o  g a in  o r  lo s e  a p p r o x im a te ly  80  lb s  o f  f a t  
a n d / o r  m u sc le .

E a c h  y e a r  is d i f f e r e n t .  C o w s  a r e  d i f f e r e n t .  Y o u  m u s t  a s se ss  
th e  b o d y  c o n d i t io n  o f  y o u r  c o w s  a n d  th e  f o r a g e  a v a i la b le ,  
a n d  th e n  p u t  to g e th e r  a  p l a n  so  c o w s  w ill s c o re  a  5 o r  6 a t  
c a lv in g  t im e .  D o n ’t  ig n o r e  th e  p r o b le m  a n d  th in k  it w ill g o  
a w a y . T h in  c o w s  w ill c o m e  b a c k  to  h a u n t  y o u  n e x t  y e a r .  
T h e y  w ill  e i th e r  b e  o p e n  o r  c a lv e  la te .

Suckling. T h e  in te r v a l  f r o m  c a lv in g  to  f i r s t  h e a t  w a s  2 0  t o  
4 2  d a y s  lo n g e r  in  c o w s  s u c k l in g  c a lv e s  t h a n  in  m i lk e d  co w s . 
M e th o d s  t h a t  m ig h t  b e  u s e d  to  s h o r te n  th e  in te r v a l  f r o m  
c a lv in g  to  f i r s t  h e a t  a r e  to  w e a n  th e  c a l f  e a r ly  o r  d e c r e a s e  th e  
f re q u e n c y  o f  s u c k lin g .

TABLE 9. Effect of Suckling on the Interval from Calving to 1st Heat.

Suckled Non-Suckled Difference

Type of Cow (Days) (Days) (Days)
Holstein 58 38 20
Milking Shorthorn 94 64 30
Beef 73 31 42

F lu s h in g  a n d  4 8 - h o u r  c a l f  r e m o v a l  c a n  b e  h e lp f u l  in  
i m p r o v i n g  r e p r o d u c t i v e  p e r f o r m a n c e .  N e i t h e r  p r a c t i c e  
a lo n e  is  a s  b e n e f ic ia l  a s  a  c o m b in a t io n  o f  th e  tw o .  A  s tu d y  
c o n d u c te d  a t  H o w e ll ’s in  S o u th  T e x a s  w i th  f i r s t - c a l f  c o w s  
t h a t  w e re  s l ig h tly  t h in  ( s c o r e d  a t  4 ) a t  c a lv in g  t im e  
d e m o n s t r a te s  th is  p r in c ip le .

TABLE 10. Pregnancy Rates Following Calf Removal and Flushing.

Control FI* CR» FI +  CR
No. Cows 18 21 21 21

Pregnant (%)
21 days 28 14 38 57
24 days 56 52 62 72
63 days 72 76 62 86

a Flushed with 10 lbs. corn for two weeks before breeding and first 
three weeks of breeding. 

b Calf removal for 48 hours at start of breeding.

P r e g n a n c y  r a te  w a s  o n ly  in c re a s e d  in  th e  g r o u p  w h e re  
f lu s h in g  a n d  c a l f  r e m o v a l  w e re  b o th  u s e d . F lu s h in g  c o w s  f o r  
3 w e e k s  b e f o r e  b r e e d in g  d id  n o t  in c re a s e  p r e g n a n c y  ra te .

F e e d in g  th in  c o w s  (3  o r  le ss) f o r  s h o r t  p e r io d s  a f t e r  c a lv in g  
to  g e t th e m  to  s h o w  h e a t  d o e s  n o t  w o rk .  T h is  p r in c ip le  is 
i l l u s t r a te d  in  th e  fo l lo w in g  ta b le :

TABLE 11. Changing Body Condition Post-Calving.

Body Condition Weight Days
Needed at Gain Calving

At Calving Start of Breeding Needed to Breeding ADG

3 5 160 lbs. 80 2.0
3 5 160 lbs. 60 2.7

A  m in im u m  o f  2 lb s  a  d a y  m u s t  b e  g a in e d  by  th e  c o w  
s c o r in g  a  3 a t  c a lv in g  i f  w e  w a n t  h e r  to  h a v e  e n o u g h  b o d y  
c o n d i t io n  to  s h o w  h e a t  e a r ly  in  th e  b r e e d in g  s e a s o n . If , in  
a d d i t io n  to  s c o r in g  3, sh e  h a s  o n ly  60  d a y s  f r o m  c a lv in g  to  
b r e e d in g ,  sh e  m u s t  g a in  2 .7  lb s  p e r  d a y . T h is  is a n  a lm o s t  
im p o s s ib le  ta s k .  A s  s o o n  a s  y o u  in c re a s e  h e r  fe e d , s h e  w ill 
in c r e a s e  h e r  m ilk  p r o d u c t io n .  T h e r e f o r e ,  o n ly  a  s m a l l  
a m o u n t  o f  th e  n u t r i e n t s  fe d  g o  to  w e ig h t  g a in . I t  is d if f ic u lt ,  
i f  n o t  im p o s s ib le ,  to  g e t h e r  to  g a in  2  lb s  a  d a y  w h ile  n u r s in g  a  
c a lf .  T h is  m e a n s  t h a t  w e  n e e d  to  p u t  th e  c o n d i t io n  o n  th e  co w  
b e f o r e  c a lv in g .

C o w s  w h ic h  s c o re  a  4  o r  g r e a te r  w ill r e s p o n d  b e a u t i f u l ly  t o  
a  l i t t le  e x t r a  fe e d  f o r  3 w e e k s  o r  so  p r io r  t o  b r e e d in g  if  th e  
c a lv e s  a r e  r e m o v e d  f o r  48  h o u r s  w h e n  th e  b u lls  a r e  p la c e d  in  
th e  b r e e d in g  p a s tu r e .  N o te  w h a t  h a p p e n e d  a g a in  a t  H o w e ll’s
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with flushing alone compared with flushing and calf 
removal.

How do you get cows to gain a little weight just prior to 
breeding? Grain is one way. A good pasture which has some 
dry matter is another. However, you cannot expect a cow to 
gain weight on little short green grass. That kind of grass is 
90% water. Get good hay, grain or a pasture that has some 
good growth or you will be disappointed.

Removing calves for 48 hours can be a problem in some 
situations. The best way to accomplish it without extra labor 
being involved is to remove calves for 24 hours, work the 
calves (brand, castrate, etc.) and then turn them back to their 
mothers at the end of the 48-hour period. Calves must not 
nurse for a 48-hour period to get maximum results.

Table 12 indicates what can be expected from calf removal 
and flushing. Note little or no change in thin cows showing 
heat.

TABLE 12. Body Condition at Calving, Flushing, Calf Removal for 
48 Hours & Heat.

30 40 50 60 70 80 90 to o 110 120

Thin 0 19 40 55 65 72 76 80 85 85
Moderate 45 61 79 88 92 100 100 100 100 100
Good 42 91 96 98 100 100 100 100 100 100

To understand what 48-hour calf removal and flushing can 
accomplish, problem number 3 is provided.

Use cows in Problem #2 but remove the calves for 48 hours 
and flush the cows. Use Table 12 to estimate cows showing 
heat. Calculate cows pregnant after 20 days of breeding. Use 
60% conception rate. Compare results to Problem #2.

Fertile Bulls must (1) produce adequate sperm, (2) a large 
proportion of the sperm produced must be normal, and (3) 
the bulls must have the desire and ability to deposit the 
sperm in the cows. Scrotal circumference is a good measure 
of semen production. In can be measured quickly and easily 
with a tape. Available data indicate that bulls with a scrotal 
circumference of less than 30 cm have reduced fertility. Ten 
to 15% of the bulls in most breeds have little or no desire to 
breed. Simple reliable tests for determining these bulls in all 
herds are yet to be developed. However, reliable tests for 
bulls who have been handled regularly have been developed.

The effect of selecting bulls for semen quality was recently 
demonstrated at the King Ranch. Semen from 79 bulls was 
collected and evaluated. Twenty-seven of these bulls were 
selected and placed with 675 cows. These 27 bulls had 80% or 
more normal sperm. Another 26 bulls were placed with 655 
cows. These bulls were selected as a representative sample of 
the original group of bulls. As an example, 52% of the 
original group had 80% or more normal sperm. In the 
control group of bulls, 14 (54%) had 80% or more normal 
sperm. In the original group, 16% had less than 40% normal 
sperm. Pregnancy rates after 120 days of breeding were 93% 
in the selected group and 87% in the controls. A study the

second year compared bulls with 80% or more normal 
sperm, bulls with 70% or more normal sperm and control 
bulls. Five percent fewer cows bred to the control bulls 
became pregnant than those bred to the bulls selected for 
semen quality.

Bulls should be evaluated each year. Semen quality will 
improve in certain bulls from the first semen collection to the 
second. If a bull has poor semen, collect a second time 
immediately. If semen is still poor, collect the bull 3-4 weeks 
later. Then make a decision. Do NOT compromise. Do Not 
use a bull with poor semen.

TABLE 13. Bulls Selected for Semen Quality at King Ranch.

Multiple Sire-1980a______ Multiple Sire-1981
Control 80% or Over Control 80% +  70% +

Number Exposed 572 656 1,179 522 769
Pregnant 87% 93% 85% 90% 91%

a Four bulls per 100 cows

Cow Fertility is affected by two factors: time from calving 
to breeding and weight change near breeding. Conception 
rate at first service increases markedly as interval from 
calving to breeding increases up to 40 days post-calving. By 
50 days after calving, cows have generally neared maximum 
conception rates. This means higher conception rates at first 
service in early calving cows.

Cows losing weight after calving have a lower conception 
rate than cows gaining weight. Forty-three percent of the 
cows losing weight conceived on first service compared to 
60% of the cows gaining weight.

The effect of days post-calving, Weight change following 
calving and selecting bulls for fertility is shown in Table 14.

TABLE 14. Conception Rate As Influenced By Weight Change After 
Calving, Fertile Bulls and Time After Calving.

Untested Bulls Bulls tested for potential fertilitv,
Days after calving________ Days after calving______

30 30-60 Over 60 30 30-60 Over 60

Losing Wt. 21 33 43 21 43 43
Gaining Wt. 41 53 63 41________ 63_________ 80

a 70% or more normal sperm, physically sound, scrotal circumference 
over 32 cm, and libido.

Problem #4 is designed to show the effect of this on 
pregnancy rate. Selected cows from the hypothetical ranch 
have been used. Calves were removed for 48 hours.

Problem #4

Bred By Tested Bulls Bred By Tested Bulls
Calving Thin Cows Moderate Cows Thin Cows Moderate Cows
Date Loss Gain Loss Gain Loss Gain Loss Gain

Feb. 14 
Mar. 6 20 20 20 20 20 20 20 20
Apr. 18 
May 8 20 20 20 20 20 20 20 20
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Use Table 14 for conception rates, tables 7 and 12for heat 
rates. Breed 20 days.

The O’Connor method was devised to cause most cows to 
calve early in the calving season and decrease the number of 
non-producers, thus optimizing pounds of calf weaned per 
animal in a cow herd and increasing the net return. All 
factors discussed previously were combined to cause this to 
happen.

The O’Conner management system was first put into 
practice at Mr. Tom O’Conner’s near Victoria, Texas. 
Reproductive performance in a small group of cows was 
noted to be exceptionally high.

Reproductive Performance In A Herd At O'Connors
% Pregnant After Breeding

21 days 42 days 63 days 84 days
80 87 87 93

A large proportion of the cows became pregnant in a short 
period because Mr. O’Conner:

1. Calved all cows in this group at least 30 days prior to the 
start of the breeding season.

2. Cows were in moderate or good body condition at 
calving times.

3. Cows were gaining weight for three weeks prior to the 
start of the breeding season and for the first three weeks 
of the breeding season.

4. Calves were removed from cows for 48 hours at the start 
of the breeding season.

5. Cows were bred to fertile bulls.
The number of cows involved was small; therefore, an 

experiment was designed at Brigham Young University to 
further test the concepts of this management system and 
compare pounds of calf weaned with a control group. The 
work was done cooperatively on a ranch at Elberta, Utah. 
Mr. Dale Jolley was the manager. Two hundred and thirty 
cows were checked for pregnancy in October. An attempt 
was made to divide the cows into groups by stage of 
pregnancy. The cows had been exposed to bulls for 5 months 
and some cows were only 35-40 days pregnant at the time of 
pregnancy examination. Cows selected to be in the 
O’Conner management group were all early calvers (calving 
30 days before the start of the breeding season) while cows in 
the control group were expected to calve for the 150-day 
period. The control group contained the same percentage of 
early calving cows as was found in the original group. Cows 
were scored for body condition and were allotted so each 
group was similar. Most cows in both groups were in 
moderate or good body condition at calving time. Cows in 
the O’Conner group were full fed corn silage starting two 
weeks before breeding and were continued on this ration for 
the first three weeks of breeding. Calving started in the last of 
January and bulls were turned with cows on April 22nd. All 
bulls were evaluated for fertility four weeks before the start

of the breeding season. All bulls turned with the O’Connor 
group had testicles larger than 32 cm in circumference and 
had more than 70% normal sperm. Calves were removed 
from cows for 48 hours and the bulls were placed with the 
cows at the time of calf removal.

Thirty-three of the 85 cows in the O’Conner management 
group showed heat within 48 hours after calf removal. 
Twenty-five days after the start of the breeding season 95% 
had been bred. This increased to 98% after 46 days of 
breeding.

Reproductive Performance At Elberta, Utah, Using O’Connor System 

Cows Managed Under
O’Connor System Control System Difference

No. Cows 89 86

Showing heat after 
breeding (%)

25 days 95 59 36
46 days 98 72 26

Pregnant after 1 breeding (%) 80 50 30

Calved (%)
After 20 days 80 28 52
After 40 days 91 52 39
After 60 days 99 72 27
After 120 days 99 93 8

Conception rate at first service was high in the O’Conner 
group (80%). Seventy-five percent of the cows in the 
O’Connor group appeared to be pregnant after 21 days of 
breeding. At the time of pregnancy exam, only cows bred the 
first 11 days of the breeding season could be checked for 
pregnancy. Fifty-four (64%) of the 85 cows were pregnant. It 
was estimated from heat dates and conception rate that 10 
more cows would be pregnant in the first 20 days of 
breeding. Thus, a 75% pregnancy rate was estimated after 21 
days of breeding.

Eighty percent of the cows managed under the O’Connor 
system calved the first 20 days of the breeding season. This 
was in contrast to 28% in the control group. Most of the 
O’Connor cows (91%) had calved in 40 days while only half 
(52%) of the controls had calved. It was 120 days before 91% 
of the control cows had calved. Application of five principles 
resulted in large numbers of cows pregnant in a short period 
time.

This can be used as a model to improve fertility in cow 
herds. The following programs must be developed to cause 
this to happen.

1. A sixty-day breeding season.
2. A nutrition program to insure all cows in at least 

moderate body condition at calving.
3. A nutrition program to make certain cows are gaining 

weight for 3-week period prior to breeding and first 3 
weeks of breeding.
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4. A method of removing calves for a 48-hour period at the 
start of the breeding season.

5. A program for evaluating bulls for potential fertility 
each year.

The next question—Does it pay? Estimates of calf 
weaning weight have been made and additional costs are 
known. The additional costs were $1,095 in 89 cows in the 
O’Connor System.

It is estimated 5,123 additional pounds of calf will be 
weaned, or approximately 51 lbs of calf per cow bred. It is 
estimated that this will increase the income $1,900 in a 100- 
cow herd if calves bring 60c, or a 181% return on the 
investment of $1,095.

Estimated Economic Value of the O’Connor Management System 

Cows Managed Under
O’Connor System Control System Difference

Additional Costs:
Feed $ 910 0 $ 910
Labor 60 0 60
Semen Evaluation 125 0 125

Total $1,095 $1,095

Production:
No. Calves Weaned 85 82 3
Ave. Weaning Weight (lbs.) 529 486 43
Total Lbs. Weaned 44,974 39,851 5,123

Estimated Gross Income:
$60/cwt 26,985 23,910 3,075
$65/cwt 29,233 25,903 3,330
$70/cwt 31,482 27,896 3,586

Increase in Estimated Income:
$60/cwt 25,890 23,910 1,980
$65/cwt 28,138 25,903 2,235
$70/cwt 30,387 27,896 2,491

Return on 18-month Investment:
Increased Income Costs

$60/cwt 1,980 + 1,095 x  100 = 181%
$65/cwt 2,325 + 1,095 x  100 = 204%
$70/cwt 2,491 + 1,095 x  100 = 227%

Reproduction can be improved. Each thing must be done 
correctly . . .

1. Cows should calve in a 60-day period;
2. Be in moderate body condition at calving time;
3. Be gaining weight at the start of the breeding season;
4. Calves should be removed from cows for 48 hours at the 

start of the breeding season;
5. Cows should be bred to fertile bulls.
To help calculate the economic importance in other cow 

herds Problem #5 was set up.

Problem #5

Calculate the pounds of calf weaned using the following 
example: calf weighed 80 lbs at birth and gained 2.25 lbs per 
day; wean October 9; breed for 60 days.

Problem #5

Calving Time
Body

Condition
Wt. change 

near breeding

Cows bred bv 
Untested Bulls tested for 

bulls potential fertility

2-14 to 3-16 Thin Losing — 20
Moderate Losing — 20
Moderate Gaining 20 20

4-18 to 5-8 Thin Losing 20 —

Moderate Gaining — 20

To Calculate Average Weaning Weight

Cows Ave. Date Ave. Birth Weaning Weaning Gain Weaning
Pregnant bred date date age to weight
in (Julian) (Julian) (Julian) (days) wean (lbs.)

1 st 20 days 
of breeding 155

2nd 20 days 
of breeding 175

3rd 20 days 
of breeding 195

282-day gestation period

There is one other important ingredient to get from where 
you are to where you want to be. You have to calve early in 
the calving season.

The length o f the breeding season is an important factor in 
determining pregnancy rate. Late calving cows have smaller 
calf crops than early calving cows. As an example, 
pregnancy was 88% in early calving cows compared to 60% 
in late calving cows, in cows calving from Nov. 15 to May 21.

Calving Time and Pregnancy

Breeding Time
Feb. 10 to 

April 11
Feb. 10 to 

June 11
Feb. 10 to 
August 9

Time of Calving 60 days 120 days 180 days
Nov. 15 to Feb. 10 (%) 70 85 8E
Feb. 11 to May 21 (%) 36 57 60

Similar results have been noted in an 80-day breeding 
season. Pregnancy rate was decreased from 88% in early 
calving cows to 60% in late calving cows. Cows calving early 
have more time to show heat before start of breeding. 
Consequently, more will become pregnant.

The only reliable method for making sure cows calve early 
in the calving season is to have a short breeding season. 
Results shown here indicate the breeding season should not 
last more than 60 days.

Shortening the breeding season from 150 days or even 
from 90 days to a 60-day season may present a cash flow 
problem. The first year the breeding season is shortened 
there could be fewer calves for sale. Therefore, some 
suggestions of how this can be accomplished would appear
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Problem #5  

Pounds Calf Weaned

Group No.
1st 20 2nd 20 3rd 20 Total $ @

days days days lbs. 65?

1A

No. Calves 

Ave. Weight 

Total Weight

1B

No. Calves 

Ave. Weight 

Total Weight

1C

No. Calves 

Ave. Weight 

Total Weight

1D

No. Calves 

Ave. Weight 

Total Weight

2A

No. Calves 

Ave. Weight 

Total Weight

2B

No. Calves 

Ave. Weight 

Total Weight

$ Per 
cow
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important. The first step is to get an estimate of how many 
calves were dropped in the different weeks of the calving 
season. This should then be related to the breeding season to 
ascertain when cows are being bred. Next, an estimate of the 
amount and quality of forage availabe in different months of 
the year should be made. A chart which shows the nutrient 
requirements of cows should be obtained. A breeding season 
should be selected so that nutrient requirements of cows 
match as nearly as possible the available forage supply. The 
present calving pattern should be compared with the desired 
calving pattern. Changes that need to be made can then be 
made intelligently. Sometimes the breeding season can be 
shortened with only small losses in calf numbers the first 
year. Other times rather drastic changes must be made. 
There are two possible methods.

First, a plan is developed in which the breeding season is 
shortened two to four weeks per year. A heifer development 
program where heifers are bred only 45 days is an important 
part of this program and must be implemented or the plan 
will not work. This will be discussed in another paper. 
Second, a plan can be developed in which cows are bred in a 
fall and spring program. Forage supply must be carefully 
evaluated in this type of program. Calf numbers may 
actually be increased in this program.

An example of how the breeding season might be 
shortened from 150 days to 60 days follows. Thirty replace­
ments per 100 cows are added each year for 3 years. To get 
these 30 replacement heifers calving in a 45-day period, 35 
heifers are bred and open heifers culled. The cost per animal 
in the herd is increased from $250 to $270. The net return is 
changed from -$39 to +$45. This is assuming a 90% calf drop 
each year. Generally, when you have a long calving season, 
the calf crop is lower.

Changing Length of Calving Season
Expected Day 
of Calving 1st year 2nd year 3rd year 4th year 5th year

1-20 10 30 50 70 75
21-40 10 20 20 25 20
41-60 10 10 20 5 5
61-80 20 20 10
81-100 20

101-120 10
121-140 5
141-150 5

Total No. 
Pregnant 100 100 100 100 100

No. Replace­
ments Saved 35 35 35 12 12

Pregnant Replace­
ments in herd 10 30 30 30 10

Cost per Animal 250 270 270 270 250

Calf Crop Weaned 90 90 90 90 90

Animals per 
100 Calves 127 135 135 135 127

Lbs. Calf Weaned 
Per Animal 281 308 336 352 393

Net Return — 39 — 39 — 18 — 6 +45

This particular method resulted in an increase in revenue 
but a place must be found to carry an extra 25 heifers each 
year for 3 years. Consequently, this may not be feasible to 
implement. This could be implemented by checking cows for 
pregnancy and culling open and late-calving cows. Using 
this system, the number of cows replaced would be 
determined by the number of pregnant replacement heifers 
available to be placed in the herd.
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® Bovine Virus Diarrhea is probably the most underrated, misunderstood and complex 
disease in cattle. It’s often diagnosed as other diseases due to many common symptoms.

*  Fever, runny noses, coughing, scours and dry rough coats.
Your herd could have BVD and you wouldn’t know it’s there. Because many times, typical BVD 

symptoms just don’t show up. Still, you’re puzzled by a host of other problems, such as weak calves, poor 
weight gain and abortion.

But the worst part about BVD is that it suppresses the immune system and opens your cattle up to 
more diseases, such as pneumonia, and shipping fever. Once cattle contract BVD, there is no cure.

Prevent BVD w ith Triangle-®3 It’s the killed virus BVD vaccine. Vaccinate with Triangle-3 this Fall 
when you are pregnancy testing or working your cattle and protect against BVD, plus IBR 
and PI-3. With Triangle-3 you can vaccinate pregnant cows without the risk of abortion.

Unlike som e other BVD combination vaccines, Triangle-3 contains no modified 
live virus to suppress the immune system. So, it won’t make your cattle susceptible 
to other diseases.

This year, don’t turn your back on BVD. See your veterinarian and insist on 
Triangle-3, the killed virus BVD vaccine.

TRIANGLES
Killed virus BVD, IBR, PI-3 vaccine

Fort Dodge Laboratories
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