
Agriculture and Natural Resources 

FSA4007 

Dairy Reproductive Management

Using Artificial Insemination


Jodie A. Pennington Importance 
Professor and Dairy 
Specialist Your cow must calve on a regular 

basis if she is to maximize profits for 
you. Short calving intervals of 12 to 
13 months result not only in more 
calves over the lifetime of the average 
cow but also greater average daily milk 
production. Cows with long calving 
intervals are held at a lower level of 
production for a longer period and 
generally have longer dry periods. 

You will not only presently lose 
milk production and calves because of 
long calving intervals resulting from 
poor detection of estrus or standing 
heat and low conception rates, but you 
will also probably use less desirable 
semen on later services and might cull 
good cows from the herd because they 
are not pregnant. These practices result 
in less future profits in the herd. 

Reproductive management of the 
dairy herd is similar for herds using 
artificial insemination (AI) or natural 
service except that natural service 
requires less time in detecting heats 
and breeding the cattle. However, 
bulls often develop aggressive behavior 
as they get older and become dangerous. 
Use of AI also offers bulls with greater 
genetic potential, more diversity and 
daughters with higher levels of milk 
production. 

Reproductive Problems 
and Goals 

Arkansas Is 
Our Campus There are many factors which can 

interfere with the normal reproductive 
process of your cow. Breeding failures 
may be caused by poor management, 

Visit our web site at: environment, inherited abnormalities, 
http://www.uaex.edu nutrition deficiencies and disease. 

The most common reasons for 
reproductive problems using AI are 
poor heat detection and improper 
timing of service. Detecting cows in 
heat is considered to be one of the most 
important problems facing dairymen. 

Studies indicate that only a small 
percentage of cows will not start 
cycling by 30 days after calving. 
However, many of these first estrous 
periods are not accompanied by strong 
signs of heat. In fact, only 50 percent 
of these animals show overt signs of 
standing heat. In later heats, about 
90 percent of these heats in reproduc­
tively normal animals are character­
ized by standing heat. Thus, the major 
reason for animals not being detected 
in heat is not lack of estrus by the 
animal but inadequate detection by 
the dairyman. 

Extremes in temperature cause 
stress in dairy cattle and lower their 
reproductive rate, especially in hot 
weather. Seasons affect reproduction, 
too. In Arkansas, cattle tend to be 
most fertile in the winter and spring 
and least fertile in the summer. 
Younger animals are more fertile than 
older cows and are less affected by 
environment. Higher milk production 
tends to decrease reproductive 
efficiency in Holsteins, but better 
managed herds are more apt to detect 
cows in heat (Table 1, page 2). 

A heifer that is born twin with a 
bull probably will be a freemartin. 
Her reproductive organs do not 
develop normally, and she is sterile. 
A veterinarian should confirm this by 
examination, since a small percentage 
(less than 10 percent) of heifers born 
twin to a male may not be freemartins 
and may be fertile. 

University of Arkansas, United States Department of Agriculture, and County Governments Cooperating 

http://www.uaex.edu


Table 1. 2005 Arkansas DHI averages for official Holstein herds 

Production Traits 

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

2004 2005 2004 2005 2004 2005 2004 2005 
Rolling herd average, milk (lb) 23,307 23,229 19,824 18,999 16,633 16,303 14,152 14,316 

Peak milk-1st lact1 (lb) 78.7 79.7 62.5 68.9 58.2 62.0 57.0 56.9 

Peak milk-2nd lact (lb) 96.3 93.7 73.0 84.4 71.5 77.4 65.5 69.7 

Peak milk-3rd lact (lb) 102.7 105.0 85.2 91.4 77.0 81.5 70.7 75.7 

Peak milk-average (lb) 83.0 90.2 70.7 81.4 67.0 72.8 63.5 70.3 

IOF$2/year 2,384 2,250 2,037 1,609 1,483 1,380 1,279 1,044 

SCC3 average 283 272 329 410 498 576 431 500 

Days to 1st service 75.5 88.2 110.2 99.1 111.5 116.0 94.5 75.1 

Days open 144.0 166.7 178.0 183.4 158.7 194.3 200.7 189.3 

Average % in milk --- 89.3 --- 86.4 --- 85.8 --- 82.4 

Projected calving interval (mo) 13.9 14.7 15.1 15.2 14.4 15.6 15.8 15.4 

1Lactation 
2Income from milk minus feed costs 
3Somatic cell count 

Nutritional deficiencies usually are not the 
primary cause of breeding problems in a herd. 
However, low fertility may occur if the ration is not 
properly balanced for energy and protein. Cows in a 
negative energy balance may have delayed and silent 
heats. To monitor energy balance, more dairymen in 
recent years have scored their cows for body condition 
or flesh (see FSA4008, Body Condition Scoring With 
Dairy Cattle). Vitamin deficiencies are unlikely to 
occur in most dairy herds, but severe deficiencies of 
vitamins A and D may reduce reproductive efficiency. 
The ration should be balanced for minerals with 
emphasis on calcium, phosphorus and selenium. 
Occasionally, toxic compounds which interfere with 
the reproductive process are present in the feed. 

Cows that become fat during the dry period are 
more apt to have calving difficulty, retained placenta 
and metritis. These cows have a rapid loss of body 
weight after calving and are prone to ketosis and 
other metabolic disorders since they may not eat well 
after calving. They may also show weak signs of heat 
and have decreased conception rates. It is very impor­
tant that cows have proper management in the dry 
period since their status at calving can affect both 
production and reproduction in the next lactation. 

Several diseases can cause low conception rates 
and abortions in dairy cattle. More common diseases 
include brucellosis (Bang’s disease), leptospirosis, 
vibriosis, infectious bovine rhinotracheitis (IBR), 
bovine viral diarrhea (BVD) and parainfluenza (PI3). 
Dairy cattle also should be vaccinated for bovine 
respiratory syncytial virus (BRSV) and blackleg. 
Other possible vaccinations include scour, Hemophilus 

somnus, Pasteurella and pinkeye (especially heifers). 
Many of these vaccines are now combined into a 
single injection. Working with your local veterinarian 
is normally the best method of establishing your 
vaccination program. 

Dairy producers should be aware of decreased 
reproductive efficiency if cows are given bovine 
somatotropin (BST) before becoming pregnant. 
Although the decrease is slight and is related to the 
increase in milk production, cows will be less likely to 
show signs of heat, and conception rates decrease. 
Calving intervals may increase by 15 to 20 days. 

Goals of a good reproductive management 
program will vary from farm to farm and breed to 
breed. The averages for Arkansas DHIA farms, which 
are primarily Holsteins, are in Table 2. 

Reproductive Management Practices 

1.	 Set realistic goals. Know the averages for herds in 
your production range. Dairy Records Management 
Systems (DRMS) provides averages for all herds 
on test, but higher producing herds usually have 
lower fertility than herds producing below the 
state average. The goals need to be periodically 
monitored and updated. 

2.	 Keep accurate records of calving dates, all heat 
periods, breeding dates and any calving problems 
for all of your animals. 

Examples of good recordkeeping systems include 
the cow record folders or similar cards, DHIA 



records or other computer records, veterinary 
reproductive flip cards, daily calendars and 
circular calendars. A blackboard, calendar or 
notebook is also handy for brief daily remarks, 
reminders and lists of expected calvings, cows 
expected in heat, cows to dry off and cows to breed. 

3.	 A good heat detection program is needed. Heat 
(estrus) is the physical evidence that your cow or 
heifer is sexually active and is ready to be bred. 
The estrous cycle (number of days from one heat 
period to the other) averages 21 days with a 
range from 18 to 24 days. Cows normally are in 
heat for 12 to 18 hours each cycle. 

a.	 Know the signs of heat in your cow or heifer. 
The signs include standing to be ridden, 
riding, restlessness, bellowing, following and 
smelling other animals and an attempt to 
mount other animals. The vulva becomes 
moist, red and slightly swollen. A clear mucus 
can often be seen on the vulva or smeared on 
the tail and buttocks. 

A cow or heifer is not actually in heat 
until she will stand to be mounted 
(Figure 1). This is the most reliable sign 
that she is in heat. The other signs are only 
suggestions that she is near standing heat. 
Some cows are aggressive to be ridden for 
only 6 to 8 hours. In observing your cows, it is 
important to watch carefully since a typical 
mount may last 5 to 10 seconds. 

b.	 Make one person responsible for heat 
detection on the farm. Others can report cows 
with heat signs, but one person should be 
responsible for the herd. 

c.	 Observe for heat at least twice per day – once 
in early morning and once late in the evening. 
Preferably, observe for heat also at midday 
and late at night. If your cow is in a free stall 
barn, she should be turned out on dirt so you 
can watch for heat if heat detection is a major 
problem. Cows also will ride better on dirt 
than concrete (Figures 1 and 2). Each detec­
tion period should last at least 20 to 30 min­
utes, since cows are mounted on the average 
of every 15 to 20 minutes. However, there may 
be substantial variation in the amount of time 
between mounts for each individual animal. If 
heat detection is still below average, observe 
three to four times per day. Remember to 
watch animals when they are not being fed or 
milked because other management activities 
decrease the likelihood that animals will show 
signs of heat (Figure 3). 

Table 2. Arkansas DHIA herd summaries1 

Goals for 
Items/Parameters Median Your Herd 

Total Cows  . . . . . . . . . . . . . .148 ________ 

Rolling Herd Average (lb): 
Milk  . . . . . . . . . . . . . . . .17,603 ________ 
Fat  . . . . . . . . . . . . . . . . .625 ________ 
% Fat  . . . . . . . . . . . . . . .3.5 ________ 
Protein  . . . . . . . . . . . . . .545 ________ 
% Protein . . . . . . . . . . . .3.1 ________ 
150-Day Milk (lb)  . . . . . .65 ________ 
% Cows in Milk  . . . . . . .90 ________ 
Avg. Test Day Milk (lb) . .54.5 ________ 

Projected ME 305d (lb): 
Milk  . . . . . . . . . . . . . . . .19,734 ________ 
Fat  . . . . . . . . . . . . . . . . . 691 ________ 
Protein  . . . . . . . . . . . . . . 612 ________ 

% Total Cows 
Left Herd/Year  . . . . . . . . . . .32 ________ 

Reasons Cows Leaving Herd: (% of Total Cows) 
Reproduction  . . . . . . . . .6 ________ 
Mastitis  . . . . . . . . . . . . .2 ________ 
Low Production  . . . . . . .7 ________ 
Died/Injury  . . . . . . . . . . .7 ________ 
Sold for Dairy  . . . . . . . .3 ________ 
Other  . . . . . . . . . . . . . . .8 ________ 

Services/Pregnancy . . . . . . .2.0 Pregnant 
Cows ________ 

% Bred A.I.  . . . . . . . . . .63 ________ 
% Pregnant-1st Service 39 
Overall  . . . . . . . . . . . . . .39 ________ 

Calving Interval (months) . . .15.6 ________

Days to 1st Service  . . . . . . .106 ________

Net Merit $-Heifers . . . . . . . .$52 ________

Net Merit $-Cows  . . . . . . . . .$34 ________


Days Open  . . . . . . . . . . . . . .195 ________


Days Dry  . . . . . . . . . . . . . . .82 ________


% Heats Detected  . . . . . . . .31 ________


Average SCC (x 1,000)  . . . .388 ________


Income Over

Feed Costs/Year . . . . . . . . . .$1,377 ________


1May 2006 



Figure 1. Standing to be mounted by a male or female is 
the best sign of heat. 

Figure 2. It is best to have waterers near dirt or grooved 
concrete so that cows do not slip when they are in heat. 

d. Make use of the many detection aids that are 
available to help in catching your cow in heat 
if observations do not yield satisfactory 
results. These include: 

Figure 3. Cows show less signs of heat when other 
management practices such as milking and feeding are 
being conducted. 

Figure 4. Chalk or other marking devices can be used 
with other heat detection aids, such as the Kamar® 
heat patch. 

(1)	 Marking crayons – which are used on 
the rump of the cow and then smeared if 
the cow is ridden (Figure 4). 

(2)	 Pressure-sensitive pads which glue to 
the rump of the cow and (a) emit a red liq­
uid when the pad is mounted or trigger a 
computer-linked response to indicate the 
cow has been ridden (Figures 4 and 5), 
(b) are erased to show red (Figure 6) or 
(c) are computer-linked modules that can 
record the time and/or number of mounts 
that a cow receives (Figure 7). 

(3)	 Chin-ball markers which are used on 
bulls with penis amputated or deflected 
and cows or steers treated with 
testosterone (Figure 8). 

These methods allow the animals that are in 
heat to be marked, and then AI is used to 
breed them. However, the chin-ball marker is 
not normally used unless the first two methods 
have not produced satisfactory heat detection. 
Other methods such as combinations of aids, 
milk progesterone, video recorders, pedometers 
and vaginal probes may assist in detecting 
heat in a few herds. Remember that these 
detection aids require both time and other 
supplies, including sometimes very expensive 
computer-related items. Additional time in 
watching for heat is recommended. 

4.	 Breed your cow at the first heat after 60 days 
after calving. It usually takes about 60 days after 
calving for a cow’s reproductive tract to return to 
a normal healthy condition. Your cow can be bred 
earlier than 60 days after calving if a veterinarian 
has found her to have a healthy, normal 
reproductive tract. 

Healthy cows that did not have any problems 
during calving can be expected to have at least 



one heat period before 60 days after calving. If 
the first heat does not occur by this time, a 
veterinarian should examine and treat your cow 
based on the results of the examination. 

Heifers should be bred according to size and not 
age. The objective of the heifer-raising program is 
to have heifers big enough to breed by at least 
15 months. The larger breeds should weigh 750 to 
800 pounds before breeding, while smaller breeds 
should be 550 to 700 pounds before breeding. 

Many protocols for synchronization of estrus are 
available for either heifers or cows. Like heat 
detection aids, there are additional costs for 
drugs and labor for injections of hormones, but 
the protocols can enhance pregnancy rates in 
some cases. 

5.	 The best time to breed your cow is in the middle 
or end of standing heat. With good heat detection, 
follow these guidelines when breeding your 
animals: 

a.	 A cow first observed in standing heat in the 
morning should be bred the afternoon of the 
same day. 

b.	 A cow first observed in standing heat in the 
afternoon or evening should be bred the 
following morning or early afternoon. Some 
cows may have to be bred at other times. If a 
cow is first observed in heat at the morning 
milking and appears to be going out of heat, 
then she may have been in heat all night and 
should be bred that morning. A problem-
breeding cow should sometimes be bred 
twice – once at first heat detection and then 
12 to 24 hours later. Some herds have had 
success by injecting gonadotropin-releasing 
hormone (GnRH) at breeding in problem cows. 

6.	 Breed your cow or heifer to a bull with high 
predicted transmitting ability for dollars (PTA$) 
using artificial insemination to yield a calf of 
high genetic ability and to reduce the spread of 
reproductive diseases. A bull may sometimes be 

Figure 5. Kamar® heat patches turn red when pressed. Figure 6. Estrus Alert® is one type of heat detection aid. 

Figure 7. Heat watch can indicate when a cow is first 
mounted and the number of mounts received. 

Figure 8. Chin-ball markers may be used with hormone-
treated cow, steer or bull treated with an amputated or 
deflected penis so he cannot breed the cow. 



used to breed animals in the herd that are 
problem breeders, but routine use of a bull is 
normally not a good long-term investment and 
may be dangerous. The exception to this general 
recommendation is when a good AI technician is 
not available, with problem breeders and when 
heat detection is a problem. 

7.	 Use your veterinarian to help maintain 
reproductive efficiency. In most cases, he should 
make periodic visits to your farm, preferably at 
least monthly. He should: 

a.	 Examine cows within 30 to 40 days after 
calving. 

b.	 Pregnancy check animals bred for at least 40 
days. 

c.	 Examine animals that have not settled after 
two or three services. 

d.	 Examine animals that were bred, skipped one 
or more heat periods and then returned to 
heat. 

e.	 Check animals that aborted, had a difficult 
calving or showed abnormal discharges before 
you attempt to breed them. 

f.	 Examine cows not showing signs of heat. 

You should always be observing for problems 
since the veterinarian may visit only once per 
month. Record problems as soon as they are 
observed so that they are not forgotten. 

8.	 Work with your veterinarian to set up a 
vaccination program for reproductive diseases. 

9.	 In larger herds with more than one group of 
cows, consider running a bull with the cows in 
mid-to-late lactation that are producing milk at 
levels below the herd average. The bull may 
increase the probability of getting the cow preg­
nant before it becomes unprofitable to keep them 
for another lactation. 

10. Sometimes you will have to cull a cow because of 
reproductive problems, e.g., abortions, not 
pregnant or pregnant so late that she will have a 
long dry period. Thus, it is important to have a 
good heifer-raising program to replace the cows 
that are leaving the herd. 

11. Finally, continue to monitor your progress by 
reviewing your goals, note where you stand 
relative to the goals and determine where you 
need to make improvements to reach your goals. 
As more products to increase milk production are 
used in your herd, managing reproduction may 
become more difficult and efforts to get a cow 
pregnant may have to be intensified. Records 
are one of the most important parts of 
reproductive management of the dairy herd. 
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