RESEARCH BULLETIN 445

AUGUST, 1949

UNIVERSITY OF MISSOURI

COLLEGE OF AGRICULTURE

AGRICULTURAL EXPERIMENT STATION
J. H.

LONGWELL,

Directr>r

·A Survey of Factors Affecting Conception Rate
in Dairy Cattle Where Artificial Insemination
Is Used Under Field Conditions
MAURICE DrcKENSHEET AND H.

A.

HERMAN

Publication Authorized August 23, 1949

COLUMBIA, MISSOURI

TABLE OF CONTENTS
Page
INTRODUCTION ............................................................................................................................................. 3
RESULTS .................................................................................................................................................................. 5

l . History of Herds.............................................................................................................................. 5
Purchase of Herd Replacements........................................................................... 6
2. Relationship Between Herd Management and Conception Rates.........
Feeding and Management Practices..................................................................
Cooperation With Inseminator and Time of Insemination............
Full-Time vs. Part-Time Dairymen.....................................................................
Bull Kept on Farm With Herd Enrolled in Artificial Breeding Program..............................................................................................................
Production Testing............................................................................................................

6
6
7
8
8
9

3. Relationship Between Feeding Practices and Conception Rates............
Dry Roughages........................................._..........................................................................
Silage ..........................................................................................................................................
Pasture Program....................... .......................................................................................
Grain Feeding..............................................._.......................................................................

9
9
9
10
11

4. Relation Between Health of Herd and Conception Rate..............................
Genital Infections...............................................................................................................
Brucellosis ..............................................................................................................................
Minor Ailments....................................................... .............................................................
Bull Kept on Farm............................................................................................................

12
12
12
12
12

5. Productivity of Soi 1..................................................................................................................... 13
'

6. Inseminator Technique and Experience, and Semen Quality.................. 14
7. What Do Missouri Dairy Farmers Think of Artificial Insemination? ............................................................................................................................................. 15
DISCUSSION .......................................................................................................................................................... 16
SUMMARY ................................_.......................................................................................................................... 17
REFERENCES ....................................................- ..........- ......................................:........................................... 19

A Survey of Factors Affecting Conception Rate
in Dairy Cattle Where Artificial Insemination
Is Used Under Field Conditions
MAURICE DICKENSHEET AND H .

A. HERMAN*

INTRODUCTION
The use of artificial insemination as a means of making mass improvement
in the inherited characteristics for high milk production in our dairy cattle
population is well recognized. Few programs have had such rapid growth and
general adoption by dairy farmers throughout the world. The first organized
artificial breeding association for dairy cattle in the United States was started
in New Jersey in May 1938 with 102 members and 1050 cows. The second
such organization was started at Hughesville, Missouri, June 1938 as a coop·
erative project between the Farm Security Administration and the Department
of Dairy Husbandry, University of Missouri College of Agriculture.
By 1939, there were 6 artificial breeding associations in the United States
with 646 herds and 7,539 cows. On January 1, 1949, there were 1,263 associations with 316,177 herds, 2,412,160 cows.14 There were 22,935,000 milk cows
reported on farms in the United States in 1948, thus about one-ninth of all
dairy cows in the U. S. are artificially inseminated.
On January 1, 1949, Missouri was reported as having 67,984 cows from
14,767 herds listed in an organized artificial insemination program. Central
organizations, or bull studs, are located at Springfield, Carthage, Trenton, and
O'Fallon, and 80 well bred sires are in use. There has been an increase of
190 per cent the past two years in the number of cows enrolled in artificial
insemination programs in the state and at the present time !!early 10 per cent
of the milk cows are being serviced in this manner.
An average of 1243 cows per sire are listed in artificial insemination programs in the United States. The average for Missouri is somewhat lower, but
points to the need for greater volume of service per sire. Proved sire!i.Are used
as much as possible in artificial insemination and the value of obtaining progeny from a sire with demonstrated transmitting ability cannot be over emphasized.
Of the 1745 sires reported in service in artificial breeding associations in
•The authors are indebted to The M. F. A. Artificial Breeding Association. Sprinsfleld, Missouri; Midwest Breeding Farms, Trenton, Missouri; and East Missouri Artificial Breeding Assocla·
tlon. O'Fallon, Missouri, for their cooperation. Credit is also due W. H. Cloninger, Extension
Dairyman, Missouri College of Agriculture: Stanlie H. Spangler, Springfi.eld, Missouri. and A. T.
GoodJni. Fieldman.. M. F. A. Artlllclal Bre<!dlng Association. Sprlnilleld, Missouri, who assisted
In the collectiD.g of data.
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U. S. on January 1, 1948, 24.4% had DHIA proved sire records." A study
of 426 daughter·dam comparisons showed an increase of 415 pounds milk and
26 pounds of butterfat. Of the bulls studied, 308 increased production, while
118 maintained the level of the dams or decreased production.
This rapid expansion of the artificial insemination program with dairy
cattle has not been without its problems. Problems in field techniques, organi·
zation, personnel, semen evaluation, and dilution, and the maintenance of a
satisfactory conception rate are constantly before us. No program has brought
to light more vividly the variation in herd management and owner attitudes.
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Figure 1.-Areu in Missouri in which artificial breeding service is available.

"Why don't my cows settle?" is a common question on the part of many
dairymen. Yet artificial insemination on the average has equalled the efficiency
of natural service and in many cases has exceeded the average of 1.8 services
per calf in well managed herds. Under field conditions, however, we often find
one dairyman who may get a few or maybe none of his cows settled; while his
neighbor on an adjoining farm gets most of his cows settled on first service.
The same semen was used, and the same inseminator employed for both herds;
yet in one herd all cows settle, and perhaps none in the other. This suggests
that the trouble may lie within the individual herd.
In order to determine more accurately some of the factors which appear
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~Areas SUrveyed

Fi~:ure

2.-Areas covered by this survey.

to influence breeding efficiency in Missouri dairy herds where artificial in·
semination is used, a survey was made of selected herds in 56 of the 85 counties
in Missouri where service is available. The survey was conducted so as to in:
elude only typical efficient breeding herds (less than 2 services per conception
on the average) and herds considered inefficient (roore than 3 services per con·
ception). Only herds of five cows or more were included in this study. The
herds to be studied were selected by each inseminator in the territory on the
basis of the best and poorest breeding herds. From each herd owner information was obtained regarding herd management practices, disease control measures, milk marketing program, etc. A questionnaire survey form, filled out
by the interviewer was used to obtain the information. An effort was made in
each instance to obtain the herd owner's opinion of the artificial insemination
program and his ideas as to the cause of a poor conception rate in his herd.
A total of 308 herds were surveyed.

RESULTS
1. History of Herds
Of the 308 herds surveyed, there were 145 efficient herds with an average
conception rate of 1.75, and 163 inefficient herds with an average of 3.27 serv·
ices per conception. Only 109 of the 163 inefficient herds were included in
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computing the average conception rate because in 54 of these herds .some of
the cows were bred to bulls after failing to conceive artificially.
There were 5130 mature cows in the 308 herds s urveyed, giving an average
of 16.7 cows. This figure is considerably higher than the average herd in Mis·
souri. In one association, 39.4% of the cows were in herds of less than five
cows. ' A summary shows that the average size herd using artificial breeding in
Missouri is 4.6 cows and in United States 7.6 cows.
Of the 5130 cows kept on the 308 farms surveyed, 83.5% were bred arti·
ficially, and represented approximatel y 6% of the total number of cows bred
artificially in Missouri during the year of 1948.
Purchase of Herd Replacemen ts.-ln the pa.s t two years, 62% of the in·
efficient and 53% of the efficient herds studied have added to or completely built
up their herds, 27% of the inefficient and only 17% of the efficient herds bought
all of their cows during this period.
The results are summarized in Table l.
TABLE 1

HOME RAISED CATTLE ON CONCE PTION RATE
Inefficient He rda
Herds
ient
Effic
Per tent C onception
l'o.
Per tent Conception
No.
Ratp
Herds
RAte
Herds
Herds
Herds

--THE EFFECT OF PURCRASEDVS

All cows ln herd bought

Bought one . half or more of cows
Bovsht lew cows
All cows rais&d on farm
Herds few to all cows bought
Tested cows lor Banrs before
bringing Into herd

24
20
32
69
76

17.0
14.0
22.0
47.0
53.0

29

38.0

1.69
1.82
1.76
1.74
1.75

62
101

27.0
14.0
21.0
38.0
62.0

19

19.0

34
23
44

3.28
3.20
3.19
3.27
3.25

It is very striking that the more efficient breeding herds tested for disease
before adding cows, and apparently exercised more precautions and practiced
better management than the owners of the less efficient herds. The mere buying
of cows, however, cannot explain the poorer conception rates of the inferior
group, because with 38% of the cattle raised in the inefficient breeding herds
the average conception rate was 3.28 services per calf as compared to 1.74 services for the better managed herds.
2. Relationship Between Herd Management and Conception Rates
In this survey, evaluation of the management of the herds was based on
the following practices: feeding, production testing, breeding prog ram, precautions used for protection of health of herd, observations of heat periods of
cows, calls to the inseminator at proper time, management of cows before and
after insemination, and upkeep of buildings and farmstead in general. On this
basis, 34.4% of the inefficient herds and only 10.3% of the efficient herds were
considered poorly managed.
Feeding and Management Practices.-F eeding and management practices
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between herds varied greatly. For the most part, the better settling herds were
owned by full·time dairymen who did a better job of feeding and management,
and were more interested in herd improvement. Good and poor management
was found in both groups.
A comparison of the two groups with respect to herd management, herd
make·up (grades vs. purebred), production testing, and cooperation with arti·
ficial breeding association is summarized in Table 2.
TABLE 2.--RELATIONSHIP BETWEEN HERD MANAGEMENT PRACTICES AND CONCEPTION
RATE
Efl!ctent Herds
lne!lictent Herds
No.
Per cent Conception
No.
Per cent Conception
Herds
Herds
Rate
Herds
Herds
Rate
Grade Cows

90

Purebred cows
Mixed herd of purebreds & grades

3
52

62.1
2.1

104

71.8

9
41

28.2

Poor management
Satisfactory herd management

6
130
15

89.7

No production testing

44
101

30.3
69.7

Bull kept on farm
No bull kept on farm

35
llO

2U
75.9

Satisfactory cooperation by
dairyman

138

Bred all cows 2nd half of heat
period

133

DHIA or AR testing

12
46

35.8

Full It me dairy man
Poor management
Part time dairyman

Poor herd management

105

1.76

64.4
7,4
28.2

98
10

60.0

3.28

-··

65
23
107

40.0

-··

3.00
3.23
3.30

56

65.6
34.4

3.28
3.20

31
132

19.0
81.0

1.81

52

1.74

1ll

31. 9
68.1

95.2

137

80.4

91.0

96

58.8

-----

10.3

1.88
1:72
1.93
1.74
1.90

3.47
3.17

Some dairymen fed only ground corn and poor quality lespedeza hay.
These cows were in very poor condition and few of them settle~, those that
did conceive required several services. One dairyman treated his cows very
roughly; the cows were scared and trembled when anyone came near them when
tied, or they ran like deer in the pasture. He was having breeding troubles.
Some dairymen bred their best cows artificially and the rest to the neighbor's
scrub bull. Several dairymen brought cows into their herds from community
sales, public sales, or private purchase without first testing for Brucellosis (Ta·
ble 2). In some of the inefficient herds, manure was piled high around the
barn, buildings poorly maintained, and the cows were thin. Many, but not all,
such herds were experiencing breeding troubles.
C~peration with the lnseminator-Time of Insemination.-Ninety·five
per cent of the dairymen operating efficient herds cooperated fully with the
inseminator as compared to 80.4% of those operating inefficient herds.
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In 91% of the efficient herds and only 58.8% of the inefficient herds, all
the cows were bred during the latter half of the heat period. Trimberger12 has
shown that the best time to inseminate the cow is during the last half of heat
period. Brewster and Cole' found that the average time of ovulation in the
cow is from 8 to 16 hours after the end of estrus. Nal bandov et al.8 found
the average time of ovulation in dairy cows to be 14 hours after the end of the
estrus period. Kirrillov• recovered live sperm from cervix of cow up to 15
hours after insemination, but no live sperm were found 22 hours after insemination. The proper timing in artificial insemination cannot be stressed too much.
Studies at the Missouri Station (Department of Dairy Husbandry) indicate that
conditions for survival and movement of the sperm are less favorable in the
late stages and 12 to 24 hours out of heat than during the middle of the period.
No doubt the failure to report cows promptly accounts for some of the poor
results the less efficient herd owners experience. Some herd owners waited untH
their cows were .about out of heat before calling the inseminator. Often the
inseminator is forced to make a special trip to such farms. Some dairymen
call the inseminator and leave the cow in pasture for inseminator to put in stall.
The efficient inseminator soon puts a stop to such practices, or at least he should.
One dairyman insisted on breeding his cows the first heat period after calving,
and the conception rate in this herd was satisfactory, though best herd practices
call for waiting at least 45 to 60 days following calving before breeding cows
back.
Full-Time vs. Part-T ime Dairymen.-It might be logically assumed that
the full-time dairyman would have a more efficient breeding herd than the man
who gave his herd only part of his time. Such a conclusion was not borne out
in this study (Table 2). The average conception rate for efficient herds oper·
ated by a full-time dairyman was 1.76 as compared to 3.28 services per calf
for the less efficient herds.
The conception rate was 3.00 for the inefficient herds that were poorly
·managed by full-time dairymen, and was 3.30 for the inefficient herds that were
poorly managed by part-time dairymen.
This same relationship exists for practically all other comparisons, and
it must be realized that a cow is either pregnant or non-pregnant, there is no
halfway mark. Thus various degrees of good or poor management may not
be reflected by gradation in breeding efficiency. With satisfactory management, there does not seem to be any difference in the -conception rates of the
herds operated by part-time or full-time dairymen (Table 2).
Bull Kept on Farm With H erd Enrolled in Artificial Breeding Program.
-With an artificial insemination program in the first years of its expansion it
is not uncommon to find many dairymen breeding only a part of the herd by
artificial service and retaining a herd bull for the remainder. Some dairymen
insist on keeping a bull to breed their less desirable cows using the argument
that they cannot afford service for all the cows. (The logic of this point is
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questionable when attention is called to the fact that it costs about S200 a year
to maintain the average dairy sire, purebred or grade.) Still other dairymen
insist on keeping a bull, even though the herd is enrolled in the artificial breeding program, "to settle those cows that artificial insemination fails on."
Twenty-four per cent of the efficient breeding herds and 31.9% of the inefficient herds kept bulls on farm. The size of the herds may be one factor contributing to. this. Forty-two per cent of the efficient herds keeping bulls were
herds consisting of 20 cows or more, and 38.4% of the inefficient herds had 20
cows or more. Several of the inefficient, and a few of the efficient herds used
bulls even though they do not have bulls on their farms. In these herds, part
of their cows are artificially inseminated and the remainder bred to a neighbor's
bull.
Production T esting.-Both the efficient and inefficient breeding herds were
carrying on more testing in D. H. I. A. or A. R. than the state average. Nineteen
per cent of the inefficient and 30.3% of the more efficient breeding herds were
enrolled in some testing program, which might indicate that better than average
dairy farmers were included in both groups .
.'l. Relationship Between Feeding Practices and Conception Rates

Feeding practices usually make the difference between successful and un·
successful dairymen where cows are of equal ability. The relationship between
the rations fed, legume vs. non-legume hays, pastures, soil fertility, and general
level of nutrition bas been widely quoted as affecting reproductive efficiency.
Obviously it is a mistake to point out a single practice and charge lowered fer·
tility to it alone where conception or failure of conception is used as the only
criterion. Generally the more successful dairymen are better farmers, produce
more dry roughage, pastures and silage of high quality than the less efficient.
A comparison· of the feeding practices followed by the efficient and the
inefficient breeding herds studied in this survey is shown in Table 3.
Dry Roughages.-Fifty -seven per cent of the efficient herds and 51 per
cent of the inefficient fed legume hays, yet the conception rate in the former is
1.76 services as compared to 3.17 services in the latter.
There was little difference in the conception rates of the herds feeding
legume hays alone and those feeding legume and non-legume mixed. Less
than 2% of the efficient and inefficient herds fed only non-legume roughages.
Silage.-Over 42% of the efficient a.nd 35.6% of the inefficient herds were
fed silage. Within the efficient herds, the conception rate was 1.78 when silage
was fed as compared with 1.73 when silage was not fed. Within the inefficient
herds, the conception rate was 3.31 when silage was fed and 3.23 when no
silage was fed. Thus, there was no significant difference whether silage was
fed or not. Furthermore, there seemed to be no significant relationship between
the breeding efficiency of the two groups where various combinations of silage,
dried roughage, a.nd pastures were used (Table 3}.
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.--RELATIONSHIP BETWEEN FEEDING PRACTICES AND CONCEPTION RATE

TABLE 3

Eftielent Herds
lneUicient Herds
No. Per cent Concepti or No. Per cent ConcepUon
Rate
Herds Herds
Herds Herds
Rate
83
57.1
1.76
83
50.9
3.17
25
17.2
23
14.1
15
9. 2
13
8.9
45
27.6
45
31.0

Feeding legume bay
Alfalfa alone
Lespedeza alone

Mixed legume alone
Legume hay + permanent pastures
Legume hay + planted pastures
Lepme ha,y +silage+ permanent pasture

Legume hay + silage + planted pasture

Mixture of legume ancl

non -1~gume

hay

Mixed hay + permanent pastures
Mixed hay + planted pastures
Mixed. hay + sUaae + permanent pasture
Mixed. hay + silage + planted pasture

27
11
10
26

19.1
7.8
7. 1
18.4

1.76
1.85
1.71
1.85

22
11
11
7

21.0
10.5
10.5
6.7

3.12
3.07
3. 26
3.26

59
30
10
2
22

40.7
21.3
7.1
1.4
15.6

1.76
1.72
1.71
1.82
1.80

77
29
11
9
3

47.2
27.6
10.5
8.6
2.9

3.33
3.20
3.48
3.16
4.09

3
3

2.1
2.1

1.32
1.32

3
2
1

1.8
1.0
.8

3.21
3.93
2.67

Non-legume hay
Non-legume +permanent pasture
Non- legume + sUage

--

---

No silage fed
Feeds silage

83
62

57.2
42.8
15.9
15.9
4.8
6.2

1.73
1.78
1.78
1.75
1.83
1.79

105
58
23
29
2
4

64.4
35.6
14.1
17.8
1. 2
2.5

3.23
3.31
3.20
3.43
3.58
2.90

1.71
1.82
1.69
1.70

54
22
19
10

51.4
21.0
18. 1
9.5

3.20
3.26
3.19
3.56

Corn sUage

23

Sorgo s tlage

23
7
9

Corn and sorgo mixed silage

Other silages
Permanent pastures
Planted pastures
Permanent pastures + sila&e
Planted pastures + silage

59
25
46

41.8
17.7
7.8
32.6

Satisfactory grain mixture
Poor grain mixture
Feeds gra.t.n ration year round

137
8
135

94.4
5.5
93. 1

145
18
157

86.9
11.0
96.3

Cows too tat
Cows in satisfactory condition
Cows thin or poor C·ondition

---

96.5
1.5

9
154
9

6.5
88.0
6.5

3.32

143
2

Buys aU feed
Buys all hay
s ·u ys all grato

8
12
28

5.5
8.2
19.2

7

10
27

4.3
6.1
16.5

3.07
3.20
3.31

Feeds commercial mineral
Limestone, bonemeal, and salt fed
Block salt used
Loose s alt

79
51
39
65

54.5
35.2
26.9
44.8

101
50
32
46

62.0
30.7
19.6
28.2

II

--

1.75
1.42
1.62

Pasture Program.- The pasture systems of the efficient herds were superior
to those of the inefficient herds, in that 50% of the efficient herds and only
30.5% of the inefficient herds had good planted (temporary) pastures. Only
21.4% of the efficient and 11% of the inefficient herds used fertilizer on their
permanent pastures. There was no apparent difference between the efficient and
inefficient herds in respect to fertilizing grain and hay crops.
Thirty-three per cent of the more efficient herds used both temporary pastures and silage, and averaged 1.7 services per calf as compared to only 9.5%
of the less efficient, which averaged 3.56 services on this particular point of
comparison,
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Grain Feeding.- Satisfactory grain rations were fed 94.4% of the efficient
breeding herds and nearly 89% of the inefficient. The measure of a grain ra·
tion was based on its balance of nutrients, and prote.in composition. At least
12% crude protein for an all legume roughage feeding program, 16% crude
protein where pastures, silages, non.Jegume and legume roughages were fed,
and at least 20% crude protein for a non· legume roughage and pasture feeding
program. Only 11% of the inefficient herds and 5.5% of the efficient herds
were fed poor grain rations. Of the inefficient herds 6.5% were "corn fat" in
that the gra in ration and also silage were very high in percentage of corn. The
average conception rate of these herds was 3.32. None of the efficient herds had
fat cows. Marshall and Peel• and Maynard' found that fatness is deleterious
to reproductive processes. The reproductive organs become infiltrated with fat,
which hinders the developme.nt of the follicles, with consequent irregularities or
cessation of estrus which results in delay or failure in breeding.
Only 6.5% of the inefficient and 1.5% of the efficient herds were in thin
condition. Jones et a!.• found that under·nutrition delays maturity in that
growth is retarded. Under·nutrition may delay puberty in cattle, states May·
nard', and it may cause retrogressive changes in the reproductive organs even
after they are mature. Friedman and Turner• state that even with a completely
balanced ration, a low food intake may cause the estrus cycle to stop and also
may cause cessation of ovulation. Faulty nutrition may cause a large number
of cases of sterility, says Turner13 • A poorly balanced ration or underfeeding
may cause decreased secretion by anterior pituitary of the gonadotrophic hor·
mones. As a result, the time between heat periods may become longer or the
estrual cycle may stop. Under Missouri conditions, underfeeding is likely to be
more pronounced in late summer months when a lot of the pastures are short
and the cows are on limited rations.
In some herds, conception rates were high even though the cows were
rather thin. Several of the herds had breeding trouble during winter, but set·
tied readily when pastures came. In most of the herds surveyed, the cows are
bred in the spring months; consequently, several of these herds have high con·
ception rates even though the cows are thin.
It is noticeable that the conception rates have not been discussed on several
of the feeding practices. From the data shown in Table 3, it is shown that
the eonception rates, in relation to feeding practices, are extremel y variable.
From these data, there appears to be little if any difference between good feed·
ing practices and satisfactory feeding practices as to conception rates.
Sixty.two per cent of the inefficient and 54.5% of the efficient herds fed
some form of commercial mineral. Some dairymen have been led to believe
that additional minerals in the ration will solve all breeding problems. In
addition to sal t fed in the grain ration, or in special mineral mixtures, both
groups of dairymen fed salt loose or in block form (Table 3).
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4. Relation Between Health of Herd and Conception Rate
Genital lnfections.-Genital infections such as Brucellosis, vaginitis, and
possibly trichomoniasis seem to be an important factor in affecting conception
rate in the herds surveyed. Fifty-four per cent of the efficient herds had no
disease and reported no irregularities in heat periods. These herds had a <;on·
ception rate of 1.66. Only 26.6% of the inefficient herds reported no disease
·and no irregularities in heat periods and had an average conception rate of
3.33. This figure, of course, indicates causes other than genital disease affect·
ing conception rate. It is very difficult to separate each factor concerned.
Over 63.3% of the inefficient herds reported disease or irregular heat periods and had an average conception rate of 3.28; while only 37.2% of the
efficient herds had disease, and irregular heat period and had a conception rate
of 1.84, which is considerably higher than the conception rate of the efficient
herds with no disease ( 1.66) and no irregularities in heat periods.
Nineteen per cent of the inefficient herds had cows with irregular heat pe·
riods. The conception rate was 3.39; while only 3.5% of the efficient herds
had cows with irregular heat periods and the conception rate was 2.04.
Forty-three per cent of the inefficient herds were reported infected with
vaginitis and had a conception rate of 3.30 services; while 20% of efficient
herds reported vaginitis infections and had a conception rate of 2,02 services.
Brucellosis.- Brucellosis was present in 22.1% of the inefficient herds and
13.7% of the efficient herds. The conception rate for the Brucellosis infected
inefficient herds was 3.38, while in the efficient herds 1.78 services. In those
efficient herds with more than one Brucellosis positive cow, the conception rate
was 1.98 services and in the inefficient herds 3.54. (Table 4.)
In the inefficient, Brucellosis infected herds 38.8% and 20% of the efficient,
Brucellosis infected herds kept the reactors in the herd. Some vaccinated the
remainder of herd. Several vaccinated the entire herds, reactors included.
Twenty-one per cent of the inefficient and 12.4% of the efficient herds vaccinated
the entire herd. Mature cows that were vaccinated often did not settle naturally
or artificially for 3-4 months after vaccination. Forty-two and eight-tenths of
the efficient and 29.4% of the inefficient herds had tested for Brucellosis in the
past two years. This tends to show that the efficient dairymen are more careful
in disease control than are the inefficient dairymen. (Table 4.)
Minor Ailments.-In the efficient herds, one herd had a few cases of milk
fever; while in the inefficient herds, three herds had cases of milk fever, and
five herds had cases of acetonemia. In the efficient herds, no cases of coccidiosis were reported, and in the inefficient herds, two herds had a few cases. The
conception rate of the inefficient herds reporting minor diseases was 3.36 services per calf.
Bull Kept on Farm.-0£ the 52 inefficient herds keeping bulls on farm,
73.0% had some form of disease present in herds; while only 25.7% of the 35
efficient herds keeping bulls had some form of disease present.
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.-- RELATIONSWP BETWEEN HEALTH OF HERDS AND CONCEPTION RATE
Efficient Herds
Inefficient Herds
No. Per cent Conception No. Per cent Conception
Herds Herds
Rate
Herds Herds
Rate

No disease and no Irregularities In
heat periods
No disease and no herds with several
irregular period cows
Disease and/ or several Irregular heat
period cow herd&
Disease andf or any !rregularltles In
hoat period&
Several irregular heat period cows In
herds
Few Irregular heat period cows - most
cows regular heat periods
Slight vaginitis
Severe vaginitis

Other cllseases or genital l nleetlon
Brucellosis
Keeps reactors
RJd of reactors immedi ately

No vaccinating !or Bangs
Vaccinated calves

vaccinated mature cows
Vaccinated whole herd
Clean herd tes t !or Bangs In past
two years

Milk !ever
Acetonemi a
~C?Celdiosl s

78

53.8

1.86

29

26.6

3.33

91

62.8

1.69

40

36.7

3.22

54

37.2

1.84

69

83.3

3.28

67

46.2

1.84

80

73.4

3.24

2

3.5

2.04

29

19.0

3.39

30
27

21.4

1.84

47

30. 1

3.20

18.6}
1.4

2.02

58
12

3.30

1. 76
1.78

14

20

6.9
13.7

35.6}
7.4
22.7

4
13
68
72
25
18

20.0
65.0
46.9
49.7
17.2
12.4

37
14
13
74
86
46
34

38.8
36.1
45.4
52.8
28.2
20. 9

62

42.8

48

29.4

I

0.7

--

---

3
5

1.8
3.1

2

1.2

2
10

--

---

22.1

3.38
3.36

The health of the herd seems to be one of the most important factors af.
feeling conception rate in the herds where artificial insemination or natural
breeding is used. In all cases, disease and the occurrence of irregular heat
periods increased the number of services per conception. It would appear that
so:md herd management with respect to procurement of herd additions, and the
control of Brucellosis and genital diseases should pay high dividends for the
dairymen whose herds are having excessive breeding troubles. One of the most
striking differences between practices in the efficient and inefficient herds is mat·
ter of Brucellosis control. Sixty-five per cent of the efficient dairymen with
infected herds disposed of reactors immediately as compared to 36% of the
less efficient.
5. Productivity of Soil
There was very little difference in the topography of the land farmed by
dairymen with efficient and inefficient breeding herds. Most of the farms were
classed as having gently rolling land, and about the same percentage in each
group had hilly or very Rat land. The results are summarired in Table 5.
Only 8 to 9 per cent of the farmers in either group failed to use some fer·
tilizer. Both groups, 86.8% of the owners of efficient, and 83.4% of the own.
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ers of inefficient breeding herds, fertilized their grain crops. The owners of the
better breeding herds, however, as a group applied fertilizer to hay and pasture
crops 81.3% and 21.4% respectively, as compared to 75.5% and 11.0% for
the owners of poor breeding herds. The quantity as well as the quality of the
roughage and pastures is affected by a fertilization program and may have been
a factor in better nutrition of the efficient breeding herds.
TABLE 5.--RELATIONSHIP OF SOIL FERTILITY AND TERRAIN OF
FARM WITH CONCEPTION RATE

.

No.
Herds

Per cent
Herds

No.
Herds

Her""
Per cent
Herds

37

25.5

41

25.2

92
16
12
126
118
31

63.4
11.0
8.3
86.8
81.3
21.4

113
11
16
136
123
18

69.3
6.7
9.8
83.4
75.5
11.0

~~

Terrain of Farm
Hilly
Gentle Rolling
Flat
No fertilizer used on crops
Fertilizer on grain crops
Fertilizer on hay crops
Fertilizer on pastures

ln~>ff~>rtive

v~> H~>rtls

II

6. Inseminator Technique and Experience, and Semen Quality
The semen furnished by the four bull studs in Missouri is routinely collected, evaluated, and processed according to approved methods. In this study
the semen quality is assumed to be satisfactory. This observation is borne out
by numerous studies conducted by the Department of Dairy Husbandry in its
laboratories which serve as a control for 3 of the bull studs.
The training and ability of the inseminator in carrying out his task is a
factor affecting field results.
Peterson10 found the efficiency of the inseminator greatly affected by ex·
perience. On non-return basis, the average inseminator employed in Missouri
reaches the height of proficiency seven months after starting to work.
Most of the inseminators working in the herds surveyed were careful and
efficient in their work and are not considered a source of variation in concep·
tion rates between herds because the most and least experienced had both effi.
cient and inefficient herds in their territories. The same quality of semen was
used for all herds.
It is well recognized that the fertility of semen declines with age; there·
fore, a check was made as to the approximate age of the semen used in both
the efficient and less efficient settling herds. The results are shown in Table 6.
There is little difference in the age of semen as used for herds in both groups.
For most part the less efficient settling herds were serviced w.ith fresher
semen than the efficient. This factor is probably due in part to inseminators
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Figure 3.-Efficiency oi in~minators as affected by experience. From unpublished data
supplied by John Peterson, "Factors Affecting Conception Rates in Artificial Breeding."
1948.
TABLE 6.--RELATIONSHIP OF AGE OF SEMEN AND CONCEPTION
RATE.

Inefficient Herds
Efficient Herds
Total

Less Than
24 hours
No.
%
18 11.0
19
3'7

13.1
12.0

Maximum Age of Semen
Less Than
Less Than
48 hours
60 hours
No.
%
No.
%
65 39. 9
35 21.5
42
107

29.0
34.8

31
66

21.4
21.4

Less Than
72 hours
No.
%
45 27.6
53
98

36.5
31.8

calling at a farm where the conception rate of the herd is low as early in the
daily schedule as possible in an effort to improve the results.
7. What do Missouri Dairy Farmers T hink of Artificial Insemination?
Most of the herd owners interviewed were actively aware of the possibilities artificial insemination affords in herd improvement. The opinions of 152
dairymen regarding the program are summarized in Table 7.
Other comments and recommendations were:
1. "Don't get all semen from same bull, but production all right-won't
get uniformity in herd."
2. "Don't believe can settle cows any better with bull."
3. "Don't believe will have as good results as do with bull over a period
of time."
4. "Don't see how small dairymen can be without it."
5. '.'Breeding associations should put out pedigrees and pictures of bulls
more frequently."
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TABLE 7.--COMMENTS AND RECOMMENDATIONS OF ARTIFICIAL
BREEDING SERVICE BY DAffiYMEN.

Most Frequent Comments
Artificial breeding less trouble
Good thing for small dairyman
"Okay• if get cows settled on time
Artificial breeding cheaper
Artificial breeding costs more
Artificial breeding too expensive

59.9
43.4

9.2
1.3
6.6
2.0
5.9
1.3

Semen too old
Bul~s are dangerous
Less spread of disease
6.
7.
8.
9.
10.

Percent
2.0

"Lose money if don't get cows settled on time."
"Don't think heifers have proved out as good as they should."
"Best heifers I have ever had in herd."
"Too expensive in large herds."
"Can keep a bull cheaper than use it."

Some dairymen regarded artificial breeding as a method to use when nat·
ural breeding fails. Several dairy herds infected with disease, or cows with
irregular heat periods were turning to artificial insemination as a means of
getting their cows settled. This practice proves to be a real problem to an arti·
ficial breeding association. In such herds good results are not to be expected.
Some dairy farmers are saving the males resulting from artificial breeding from
their best cows for herd sires, and plan to quit using artificial breeding saying
that their bull is just as good as any bull they have at the artificial breeding
farm.
Many of the dairy farmers with diseased herds, cows with irregular heat
periods, or cows not fed properly were inclined to blame artificial insemina·
tion for all their troubles.

DISCUSSION
The literature on the cost and "possible causes" of breeding failures in
dairy cattle is vol uminous. Few if any data exist that specifically points out
the exact cause of reproductive failure. This is not unexpected as reproduction
is affected by many factors. In general, the nutrition, management, and free·
dom from disease that insures good health in an animal are also satisfactory
for reproduction.
Shilliday (1949) 11 found ·that cows on the more productive farms of Ohio
required fewer services. On a survey of 62 farms where 1730 conceptions
required 3492 services of 2.01 per conception it was .found that the ten herds
with the poorest conception rate required 3.18 services per calf while the ten
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best herds required only 1.5 services per conception. He concl uded that Brucellosis, non-legume hay, low quality hay, low productivity of the soil, mastitis,
and failure to feed silage were all associated with poor conception.
Perry and Bartlett (1944) 9 found that just as many cows were eliminated
because of breeding troubles from New Jerseys herds using natural service as
those using artificial insemination.
Herman and Madden (1949) 3 in discussing reproductive failure call attention to the fact that evidence seems to indicate best results in artificial insemination are obtained only when: Cows are inseminated at the proper stage of heat;
when free of genital infections; where good feeding and management are practiced; and (a ) the breeding association is furnishing fresh high quality semen,
(b) the herd owner is cooperating, (c) the inseminator is capable and cooperative.
In this survey, good and poor breeding herds were specifically chosen to
determine if any one practice or group of practices could be singled out as the
most likely cause of reproductive inefficiency. The results would seem to indicate that the more efficient breeding herds are better managed, more free of
disease, slightly better fed and in most cases owned by more progressive and
capable farmers. The very nature of the survey in limiting observations to
those herds with the poorest and best conception rates precluded no doubt some
of the extremes in inferior management, but sufficient evidence is presented to
suggest that lowered breeding efficiency may be charged to a series of factors
with Brucellosis, genital infections, somewhat less desirable feeding and man·
agement, and less cooperation with the artificial breeding association playing a
prominent role.

SUMMARY
1. A survey was made of 308 selected dairy herds in 56 of the 85 counties
of Missouri, where artificial insemination service is available, in an effort
to determine some of the factors affecting conception rate.
2. The herds studied consisted of 145 efficient breeding herds averaging 1.75
services per conception and 163 herds classed as inefficient in conception
rate with 3.27 services required per calf.
3. Thirty-four per cent of the inefficient and 10 per cent of the efficient breeding herds were considered poorly managed. The conception rate of the
efficient herds that were considered poorly managed was 1.90 services as
compared to those with satisfactory management with 1.74 services.
4. The prevalence of genital disease, particularly Brucellosis, was characteristic of many of the less efficient breeding herds. Of the efficient herds,
62.8% were reported as dis-ease free. The average conception rate of these
herds was 1.69 services. In herds with disease and several cows with irregular heat periods in this group, the average was 1.84 services. Only
36.7% of the inefficient breeding herds were reported as disease free., but
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averaged 3.22 services per conception; whereas, the diseased herds in the
group averaged 3.28 services.
5. Brucellosis was present in 22.1% of the inefficient .herds and 13.7% of
the efficient herds. In herds with more than one Brucellosis positive cow,
the conception rate was 1.98 for the efficient herds and 3.54 services for the
inefficient herds.
Thirty-nine per cent of the inefficient Brucellosis infected herds and
20% of the efficient Brucellosis infected herds kept reactors in the herd;
some vaccinated the remainder of the herd as adult cattle. Both groups
practiced calfhood vaccination rather heavily but the owners of the inefficient breeding herds practiced adult vaccination to a greater extent than
owners of the better breeding herds.
6. Vaginitis was reported in 43% of the inefficient herds with a conception
rate of 3.30 services while only 20% of the efficient herds had such infections with a conception rate of 2.02 services per calf.
7. Poor feeding did not seem to be a major cause of breeding failures in the
two groups of herds studied. The efficient breeding herds were slightly
better fed on the average and used more temporary pastures, silage, and a
slightly better grain mixture. They were grazed on more improved permanent pastures than the inefficient herds.
8. Six and one-half per cent of the inefficient herds were overly fat. The conception rate was 3.32 services. None of the efficient herds was considered
too fat for desirable condition in milking cows.
9. Satisfactory cooperation between the herd owner and the inseminator existed in 95.2% of the efficient breeding herds and in only 80.4% of the
poorer breeding herds.
10. Bulls were kept on 52 of the farms having breeding troubles and were used
in addition to the artificial insemination service. Seventy-three per cent
of these herds were infected with Brucellosis or other genital diseases.
Thirty-five of the efficient breeding herds also maintained herd sires, but
on Iy 25.7% of the herds reported some genital disease present.
11. The quality of semen used and inseminator techniques were not adjudged
to be important factors at fault in these herds where breeding failures resulted.
12. No single factor in feeding and management could be charged as responsible for lowered breeding efficiency in the herds surveyed, but it is believed
highly significant that the more efficient breeding herds: had less disease,
were better managed, used more improved pastures, had better owner-inseminator cooperation, and were operated by more progressive dairymen
than the less efficient herds.
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