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INTRODUCTION

One of the keys to finaneial success in the dairy business is
the ability of management to detect herd problems and correct them
instead of culling cows. It is well known that the average productive
life of the dairy cow is less than 4 yr, which is short compared with
her potential life. Involuntary removal of cows causes economic loss
directly as a resuiﬁ of its effect on yearly milk production,
increased replacement cost, and indirectly because the potential
selection differential-is reduced with premature loss of high pro-
ducing cows.

The degree 6f culling is related to important economic consid-
erations such as the prices of milk and beef, as well as the prices
of feed, and the cost and availability of labor. Studies on the dis-
posal rates of cows from Dairy Herd Improvement Association (DHIA)
and research herds have shown that a large portion of the cull cows
were removed because of low production, reproductive problems,
mastitis, sold for dairy purposes, and type related problems.

Dairymen have indicated that low fertility is their number one
herd problem despite the fact that there is no known infectious
disease problem. Reproductive problems accounted for the largest
amount of involuntary losses in studies of disposal rates of cows
from DHIA and research herds.. Reproductive failure in dairy cattle
causes economic loss directly as a result of its adverse effect on
yearly milk production and on surplus calves for sale, and indirectly

because the potential selection differential is reduced with fewer



replacements.

Infertility in cows appears to be primarily a management prob-
lem. Heritability of breeding efficiency is low, thus, selection for
breeding efficiency would not be effective and would be at the expense
of other traits of economic importance which show a greater response
to selection. Researchers have sgggested‘that any effective evalua-
tion of genetic differences for breeding efficiency among cows must
await the development of new criteria. These tests should be simple
and easily épplied on a widespread basis.

Most production variables considered in sire selection have
medium to high repeatability and heritability estimates. Young sires
are evaluated on first-lactation performance of this progeny, and
any relationship with later performance of length of herd life would
have an important bearing on the evaluations. Selection of highly
productive cows without conscious emphasis on fertility will not lead
to a population with markedly altered ability to reproduce.

The reasons why cows were removed from the South Dakota State
University dairy research herd were examined in this study. The
results will serve as a guide for herdsmen and researchers to technical
problems of management, breeding, and of disease on dairy farms.

This study also examined the use of stepwise discriminant analysis to
identify those cows with or without reproductive problems using the
following selected discriminator variables: lactation number, yield of
305-ME milk, yield of 305-ME milk fat, age adjusted type score, dif-

ference from herdmates-milk, difference from herdmates-milk fat,






LITERATURE REVIEW

Importance of dairy cow removal

The frequency of various reasons for disposal of cows provide
timely information concerning management and disease problems on dairy
farms. Reviewing studies in this area enable us to enumerate major
problem areas that warrant further study.

There were féw studies of reasons for disposal of dairy cows in
the United States before the 1960 era. In 1940, Seath (48) reported
reasons for culling ffom 37 Kansas Cow Testing Association herds.

For 1,264 cull cows, the reason why each cow left the herd was report-
ed by the herd owner to the testing supervisor each month. The
reasons and percent of total culled cows were: dairy purposes, 26.1;
low production for beef, 23.4; Bang's disease, 13.3; udder trouble,
10.5; sterility, 7.3; died, 6.6; old age, 4.8; reasons unknown, 4.0;
accidenfs, 2.4; miscellaneous diseases, 0.8; tubercullosis, 0.6; and
miscellaneous reasons, 0.2.

Asdell (&) in 1951 analyzed extensive cow testing data and
reported on culling trends for the period from 1932 to 1949. Data
from 17 states and 2,792,188 cows were shown as percentages of total
cows on test for states, by years and, where possible, by age groups.
He revealed a turnover of about one-fifth of Dairy Herd Improvement
Association (DHIA) cows each year, but since those sold for dairy
purposes, 5.17%, were not lost to the industry, the net loss of cows
on test each year was 16.87%. This level of culling is lower than

the 30.97% reported by Seath (48). He concluded that the loss of cows



varied from year to year and the main cause of this variation was in
the number of cows culled for low production. He suggested that the
number of cows culled for low production was a reflection of economic
conditions. He also pointed out that culling for sterility was rising
steadily and it was then the major reason for culling after low pro-
duption.

Summarizations of research on dairy cow disposal patterns were
numerous in the 1960 era. Disposal patterns of DHIA and research
herds are listed in Tables 1 and 2, respectively.

One study, Specht and McGilliard (53) reported the causes of
removal as the percentage of cows removed annually from 269 Michigan
Holstein DHIA herds during a 3 yr period. Their annual removals for
all reasons averaged 26.3%. Percent of cows removed for various
reasons were: low production, 36.6; sterility, 15.7; dairy purposes,
15.6; physical injury, 10.2; mastitis, 7.4; death, 6.0; tuberéulosis,
3.3; brucellosis, 2.7; and hard milker, 2.5. They also concluded
that during the first four lactations one-tenth of the removals were
involuntarily with one-fourth involuntary removal in later lactationms.

Parker et al. (42) reported on disposal records from a research
herd in which no cullings were made for low production or poor type
during the 40 yr period of 1919 to 1958. Disposal records were from
heifers that had been bred and from the milking cow herd. They
reported that 41.3% and 21.37% of the Holsteins and Jerseys, respec-
tively, were removed from the herd as nonbreeders. Cow removal

because of udder troubles constituted the second largest group of









reasons for disposal, with percentages being 10.5 and 9.6 for the two
breeds, respectively. Longevity of individual cows was measured in
terms of age at last calving prior to disposal. The average age at
disposal was 5.7 years in the Holstein herd and 5.4 in the Jersey
herd. Their results were influenced by a tuberculiosis outbreak
early in the study. |

In 1962, O'Bieness and Van Vleck (39) conducted a mail survey
over a 6 month period of New York DHIA herds. They reported that
the chief reasons for-disposal were low production, 27 to 32%; sold
for sterility, 16 to 19%; dairy purposes, 14 to 15%; and udder dif-
ficulities, 14 to 207%. Brucellosis and tuberculosis reactions were
relatively unimportant, each accounting for about 1% of the reasons
for disposal. Culling for undesirable dairy type was not very
intense, since only 2 to 47 of the cows were disposed of for this
reason.. They also concluded that since only a part of a calen&ar
year was included in the survey, their results may not be represen-
tative of the remainder of the year. They also warned that signifi-
cant differences were found between the two reporting sheets which
were used which cast doubt on the validity of the survey.

In a 1964 study, Evans et al. (17) reported the principal reasons
for disposal of females from the Louisiana Research Holstein herd
during the period of 1927 to 1961. When cows sold for dairy purposes
were excluded principal reasons for disposal included nonbreeders,
23.5%; low production, 17.1%; and mastitis and udder problems, 13.8%.

Their reported averages of age at disposal and length of productive



life were 6.9 and 4.2 years, respectively. The average number §f
lactations initiated was 3.73.

White and Nichols (57) reported in 1965 the following disposal
reasons: low production, 36.9%; sterility, 15.7%; udder troubles,
13.5%; other reasons, 9.8%; dairy purposes, 9.7%; ﬁastitis, 5.8%;
injury, 4.7%; old age, 0.6%; tuberculosis, 0.4%; brucellosis, 0.1%;
and died, 2.97%. fheir data were from 7,317 Holstein cows on DHIA in
Pennsylvania, and disposal reasons'were obtained by the testing
supervisor ét the timé of removal. Chi-square of contingency test
for age-specific disposal rates showed that there was a relationship
between the cow's age and the reason for her disposal. Low pro-
duction was a major reason for disposal and was more important for
young cows. Udder trouble and mastitis were major problems as age
increased. Sterility was a major problem, but affected all age
groups équally.

Meadows (37) reported in 1968 the disposal records from Michigan
DHIA herds from 1963 to 1965. Reasons for disposal were low pro-
duction, 52.1%; sterility, 16.6%; dairy purposes, 9.1%; physical
injury, 7.0%; mastitis, 5.5%; old age, 2.3%; hard milker, 1.1%;
temperament, 0.9%; hardware, 0.7%; brucellosis, 0.2%; and died, 4.57%.
Sterility was by far the most important reason for involuntary losses.
Sterility and low production appeared to be the most important items
for creating need for replacements in milking herds. Deaths were not
important; however, half of all deaths were accounted for by either

an accident or calving.
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herd life, but required more inseminations per conception. He con-
cluded that breeding can normally begin at about 40 days postpartum
with an acceptable reproductive performance and with current manage-
ment practices. He suggested that a 12 mo or less calving interval
can only be achieved by shortening the interval to first insemination
to an average of about 50 to 60 days postpértum.

Barr (6) looked at 10 Ohio herds on a herd reproductive status
' program to study the influence of estrus detection on days open.
Conception rates for all cows and fertile cows were 2.3 and 2.1
services per conception. Estimations of lost reproductive days per
cow year due to conception failure and missed heats as 23 and 10
days, respectively. He concluded that herd conception rates were
not extremely variable and our ability to influence substantially
these rates is limited. He also suggested that dairymen appeared to
be losing about twice as many days due to missed heats as due to
failure to conceive.

In another study, using the same ten herds, Barr (7) reported
that days open were not highly correlated with conception rates. He
noted that in two herds that had the same conception rates, they
still differed by 30 days in average days open. He also noted that
the herd that had the highest services per conception (2.8), still
maintained a satisfactory average of 103 days open.

Spalding et al. (52) investigated the fertility of 125 New York
DHI Holstein herds representing 9,750 cows. All breedings to milking

cows were by artificial insemination. Herds were further selected
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with equal numbers of small (40 to 69 cows) and large herds (70+
cows) and free stall and stanchion housing. Days to first service
averaged 87 days and days open averaged 116 days, Conception on first
service averaged 50% and the 60 to 90 day nonreturns (cows which were
bred to an artificial inseminating firm the first service and assumed
pregnant if not serviced by same firm withiﬁ 60 to 90 days) was 58%.
Cows that were prégnént by the first three services totaled 897.
<When age, herd size, and other variaBles were not allowed to vary,
cows producing more thaﬁ 907 kg above herdmates were 20.5 percentage
units lower in conception on first service than the base group.
Fertility declined with age beyond 4 yr of age. As the size of herds
increased, conception rates declined; however, milk production per
cows also increased.

Workers in New Hampshire (35) used the records of 370 Holstein
and 223 Jérseys, from four research herds, to study factors of répro—
ductive efficiency. Reproductive efficiency was measured by services
per conception, days from first breeding to conception, and calving
interval. Herd differences were found for the Holstein data ranging
from 1.66 to 2.54 services per conception, from 18.5 to 43.5 days
from first breeding to conception, and from 388 to 419 day calving
intervals. Increase in parity (successive lactation) resulted in
increased days from first breéding to conception and calving intervals
for the Holstein data. Breeding efficiency was affected by year or
seasonal effects for the Holstein data. They suggested that there

was a small antagonistic relationship between production and breeding















MATERIALS AND METHODS 30

Source of experimental data -

Herd removal data. Reasons for removal (sold or died) of 183

Holstein cows in the South Dakota State University dairy research herd
were obtained from individual lifetime history records (Michigan Dairy
Breeding and Health Record System).' Cows rémoved from the herd after
January 1, 1968 and'before July 1, 1976, were considered, as records
‘were available during these years. The reason or reasons for removal
were recordedvby the herd manager and more than one reason for removal
were sometimes listed for each cow. When multiple reasons were given,
equal weight was given for each reason given. Cows that died of
unknown causes were posted at the South Dakota State University
Veterinary Diagnostic Laboratory for a possible determination of

cause or causes of death.

Reproductive problem data. Individual lactation records,

‘including Dairy Herd Improvement Association (DHIA), Official
Holstein-Friesian type scores, and Michigan Dairy Breeding and Health
Record System records, were sources of reproductive data. All cows
calving, after January 1, 1968 and completing a minimum of one record
prior to July 1, 1976, in the South Dakota State University dairy
research herd were considered for the reproductive data. After
screening of all lactation records for completeness, there were 227
cows representing 535 lactations useable for this study. Complete

' rgcords were those that had the following information recorded:

lactation number, yield of 305-ME milk, yield of 305-ME fat, Official
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lactation a cow showed no estrus, irregular estrus (constant heat),
or received some type of drug or hormone treatment that indicated a
problem; and those cows removed from the herd because they were not
pregnant. Cows that were sold open and considered a breeding problem
had to have records that indicated that an effort was made to observe
estrus or impregnate this cow.

Groups for analysis. Stepwise discriminant analysis was used to

.distinquish between lactations and/or cows with or without repro-
ductive problems during a specific lactation or sometime during the
study period based on the following set of discriminating variables:
(1) lactation number, (2) yield in kg of 305-ME milk, (3) yield in kg
of 305-ME milk fat, (4) age adjusted type score, (5) difference from
herdmates-kg of milk, (6) difference from herdmates-kg of milk fat,
(7) percent PLM, and (8) yield in kg of PLM. Analysis of four sample
groups of'cows and lactations were formed from the 227 cows repfe—
senting 535 lactations for analysis of each group.

Sample group 1. Group 1 included all 535 lactations and used all

eight discriminating variables of each specific lactation. Each cow
was represented by only those lactations that she completed during
the study period. A cow could have all her lactations in one or the
other reproductive group or she could be represented by lactations in
both groups.

Sample group 2. Group 2 included 172 first lactation records

completed during the study period. Discriminating variables 2

through 8 measured during the first lactation were used. Each cow
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Type related problems were further broken down into three areas:
poor type, feet and legs, and poor udders (Table 4). Cows removed
because of poor type accounted for 57.1% of the type related reasons.
This is over twice the value. (24.1%) reported by O'Bleness and Van
Vleck (39) and over three times greater than another study value of
16.8%_(25). Records of cows removed for poor type did not indicate
a specific area of type problem. Atkeson et al. (5) reported that
classifiers generally weighed general appearance and mammary system
excessively in making final scores. This suggests that high quality
and low quality of mammary system or general appearance may play a
large part in the poor type breakdown.

In this study feet and legs accounted for 28.67% of the type
related reasons for removal (Table 4). This is similar to the level
reported for Massachusetts DHIA herds (25). O'Bleness and Van Vleck
(39) reported a lower level with feet and leg problems accounting for
22.17% of the type related reasons. Other studies (12, 29) that indi-
cated type problems for feet and legs showed that approximately 3.0%
of the cows were removed because of feet and leg problems. | '

Type related problems due to poor udders accounted for 14.3% of
the type related reasons (Table 4). Only five cows were removed due
to poor udders and three of those cows had one or more reason(s) for
removal recorded with the type'reason. Other workers (25, 39) repor-
ted a much higher level of poor udder problems and showed that it
accounted for approximately 547% of the type related problems. The

difference may be due to the small numbers of animals removed in this
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study and because cows that were removed for poor type did not show
the specific problem. Other .studies (12, 29, 57) showed that a range
of 3.1 to 13.5% of cows culled were removed with poor udders as the
cause for removal.

Mastitis problems

Mastitis was recorded for 34 cows as a reason for cow removal
and accounted for'14;5% of the total reasons for removal (Table 3).
‘Cows removed with mastitis listed as the sole reason or with it as
one of the reasons recorded for removal averaged 4.0 lactations.
Approximately 417% of the cows listed as culled for mastitis had it as
the sole reason for culling. Other workers (25, 39) reported that
mastitis accounted for approximately 9.07% of the total reasons for
removal. Other studies (1, 29, 37, 46, 53, 57) showed that 4.9 to
13.0% of the cows culled were removed because of mastitis. Some
workers (3, 17, 42, 56) combined mastitis and poor udders together
and the individual level of each could not be separated.

Low production

. Low production accounted for 26 of the total reasons for removai
of 11.1% of the total reasons (Table 3). Other workers (25, 39)
reported over twice this level. Some 46.27% of the cows removed in this
study for low production had it as the sole reason for removal.
Research herds (1, 17, 29) shdw a range of 17.1 to 23.4% of the cows
were removed because of low production. Testing association herds
(3, 12, 37, 39, 46, 53, 56, 57) reported a range of 15.5 to 54.8%

with most studies over the 30% level. This suggests that the level
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