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Abstract

This article presents the results of the culling of cows of the Simmental and Holstein breeds in the Republic of
Kazakhstan. The purpose of the research was to study the actual number of culled cows of dairy productivity in
the farms of the Republic of Kazakhstan to determine its norm. The object of research were cows of Simmental
(18,462 heads) and Holstein (17,862 heads) breeds in various regions of the republic. The research was carried out
according to generally accepted zootechnical methods using statistical data processing using RStudio. The results
of the studies showed that the percentage of culling increases in cows of the Simmental and Holstein breeds
and amounts to 19.7 and 22.9%, respectively. The analysis of the retirement of full-aged cows of the Simmental
breed showed that the main causes are hoof diseases (up to 26%), low reproductive function (up to 21%), low
productivity (up to 18%). Holstein cows had an increase in disposals in all categories except for disposals for
various reasons, for problems with reproduction, the disposal is up to 21%. The determination of the relationship
between productivity and retirement in the Simmental breed cows showed that with age and increased lactation,
the proportion of retired cows also increases, in the Holstein breed, with increased productivity, the percentage
of culled animals also increases.

Keywords: culling, reproduction, milk productivity, hoof diseases, udder diseases, lack of exterior, longevity.

Resumo

Este artigo apresenta os resultados do abate de vacas Simental e Holstein na Reptblica do Cazaquistdo. O objetivo do
estudo foi estudar o nimero real de vacas abatidas na dire¢do da produtividade leiteira nas fazendas da Reptblica
do Cazaquistdo para determinar sua norma. O estudo incluiu vacas Simental (18.462 cabecas) e Holstein (17.862
cabecas) em diferentes regides da Reptblica. A pesquisa foi conduzida de acordo com métodos zootécnicos
geralmente aceitos, adotando o processamento estatistico de dados, usando o RStudio. Os resultados da pesquisa
mostraram que as vacas Simental e Holstein aumentaram a taxa de abate para 19,7% e 22,9%, respectivamente. A
andlise da alienagdo de vacas Simental de meia-idade mostrou que as principais causas sdo doencas dos cascos (até
26%), baixa funcdo reprodutiva (até 21%) e baixa produtividade (até 18%). As vacas Holstein tiveram um aumento
na alienagdo em todas as categorias, exceto a alienacdo por vérias razodes; devido a problemas reprodutivos, a
alienagdo é de até 21%. A determinagao da relagdo entre a produtividade e a alienagdo em vacas Simental mostrou
que a proporc¢do de vacas eliminadas aumenta com a idade e o aumento da lactagdo, enquanto a porcentagem de
animais eliminados aumenta com a produtividade na raga Holstein.

Palavras-chave: eliminacao, reproducdo, producao de leite, doengas dos cascos, doencas do tibere, falta de exterior,
longevidade.

1. Introduction

Ensuring the ability of animals to reproduce, i.e.
the production of germ cells, the main indicator of the
determining level of development is the indicator of the
physiological maturity of the animal.

To reduce the indicators of culling dairy animals from
the main herd, at the time of insemination, heifers should

be physiologically developed and well prepared for the
reproduction process. The main indicators determining the
period of insemination of animals are their age, live weight
indicators, fatness of animals and the overall development
of their organism. When heifers reach 65-70% of the live
weight of an adult animal of the corresponding breed with
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the completion of the development of the whole organism,
in which the animal acquires exterior and constitutional
features, their economic maturity is formed.

Culling cows in economic conditions that do not meet
strict requirements for dairy cattle with high productivity,
capable of showing their genetic potential and leads to a
reduction in the productive longevity of cows.

At the moment, most dairy cows are retired during the
most productive period or even earlier. The reasons for
retirement are low productivity after 1 and 2 lactation,
problems with limbs, impaired reproductive functions,
as well as pathological calving and various injuries
(Ryaposova et al., 2012).

Long-term use of dairy cows allows you to reduce
production costs, increase cow productivity, cull low-
yielding animals, conduct selection to increase milk
productivity.

Early culling of cows reduces the reliability of the
assessment of productive, breeding qualities, since they
leave a small number of descendants. Cows that live for
a long time have a strong constitution, are resistant to
diseases, good udder development and reproductive
qualities (Volkova, 2001).

The criterion for breeding and increasing milk
productivity is the selection of young animals from such
mothers (Gordeeva, 2011; Shendakov et al., 2013). Therefore,
the longevity of cows is of great importance when using
improver bulls for signs of dairy productivity.

Evaluation of breeding qualities of breeding bulls by
genetic potential makes it possible to select improvers
for use in the breeding process (Alifanov and Alifanov,
2010; Batanov et al., 2011; Gerasimov et al., 2011). It is
also important to identify bulls that degrade the breed,
in order to minimize the manifestation of the genotype
on descendants.

Premature culling and, as a consequence, a reduction
in the period of economic use of animals cause financial
losses to the dairy industry and are urgent problems of
animal welfare (Medvedev et al., 2014). Scientists R.H.
Miller, M.T. Kuhn, H.D. Norman, J.R. Wright (Miller et al.,
2008) note that in recent years there has been a tendency
to mortality in dairy cows, and high rates of involuntary
factors leading to mortality cause concern on dairy farms.
According to research by C.S. Mc Connel, J.E. Lombard, B.A.
Wagner, F.B. Garry (McConnel et al., 2008) additional factors
significantly influencing culling decisions are the cost of
milk, the form of herd management, the reproductive policy
carried out on the farm, the type of premises, the level of
production, the size of the farm and the breed of cattle.

The duration of economic use is the period from birth
to culling (Dubuc and Denis-Robichaud, 2017). Currently,
the average life expectancy of dairy cows in modern
commercial farms ranges from 4.5 to 6 years, which
is much lower than their biological capacity of about
20 years (De Vries, 2017). However, in the last 10 years,
no matter how much scientists have tried to improve the
technologies of keeping, reproduction, feeding, as well as
genetically increase the economic use of cows, they have
not advanced far enough. All this makes you think that this
indicator is influenced not only by the above factors, but
by the well-being and ethical use of cows. In this regard,
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scientific work in this area is so strongly developed in
the dairy countries of Europe. At the same time, De Vries
A. indicates that the reduction in the use of cows may
be due to economic considerations, but it is not always
economically beneficial to the farmer (De Vries, 2017).

The life span of a dairy cow is determined by culling,
which is the departure of cows from the herd due to sale,
slaughter, disposal or death. In cases of low culling rates,
the life expectancy of cows is usually high. Cow culling
is the result of a combination of various factors, such
as cow health, milk yield and reproductive efficiency,
but also depends on market conditions. Culling is a
major cost for dairy farms, but is also an important
part of herd productivity management. According to
the scientific research of A.C. Boulton, J. Rushton, D.C.
Wathes (Boulton et al., 2017), the costs of raising heifers
were reimbursed during the first two lactations, i.e. about
3.6 years, whereas for profitability dairy cows must produce
at least four lactations. Since mature cows have higher
milk yields compared to young cows (Rushen and De
Passillé, 2013), a higher life expectancy is associated with
a higher proportion of highly productive cows in the herd,
therefore lower culling rates are usually more economically
advantageous (De Vries and Marcondes, 2020).

Studies conducted by Jan Olechnowicz (Olechnowicz
and Jaskowski, 2011) indicate culling of cows with a bias
for laminitis in highly productive cows. From the data
presented by the authors, it follows that the total culling
of cows per year is 20-35%, and lameness, in turn, reduces
productivity by 40%, treatment costs are increased by 34%,
and the fertility of cows is reduced by 26%. Thus, chromate
is also a frequent cause of cow retirement.

N.M. Nor (Nor et al., 2013) in their studies conducted
in the Netherlands, in the period from 2007 to 2010, on
dairy herds, write that the number of repair heifers in the
herd directly depends on the percentage of culling cows
of the herd. The results showed that the average cull rate
was 25.4% and ranged from 23% (2007) to 28%.

Studies by Pinedo P.J., De Vries A., Webb D.W.
(Pinedo et al., 2010) indicate that physiological death
is a major part of the cull rate - 20.6%, followed by low
reproductive function - 17.7%, injuries - 14.3%, and low
productivity and mastitis accounted for 12.1%.

The reasons for culling have changed over the past
decades, shifting more towards disease-related causes
(Olechnowicz and Jaskowski, 2011). Due to the inclusion of
various parameters in the culling models, studies presented
by a number of scientists have revealed variable optimal
culling rates for dairy herds in the range of 25-28% at the
lowest possible level of 20% (De Vries, 2017). However, a
high level of forced culling is not economically feasible
for farms (Nor et al., 2013).

Studies by B. Clark, G.B. Stewart, L.A. Panzone, I.
Kyriazakis, L.J. Frewer (Clark et al., 2016), E. Hare, H.D.
Norman, ].R. Wright (Hare et al., 2006), A.N. Hristov, T. Ott,
J. Tricarico, A. Rotz, G. Waghorn, A. Adesogan, J. Dijkstra,
F. Montes, ]. Oh, E. Kebreab, S.J. Oosting, PJ. Gerber, B.
Henderson, H.P.S. Makkar, J.L. Firkins (Hristov et al., 2013)
indicate that the rates of culling of dairy herds have not
increased over the past decades, but the duration of
economic use of cows is constantly decreasing worldwide,
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which entails economic consequences and environmental
impact, resulting in deterioration of the health and well-
being of cows and the strengthening of social problems
of mankind.

Although the duration of economic use of cows
contributes to the sustainability of dairy production,
there are currently very few studies determining the
economically optimal productive duration of economic
use of cows. There are also big differences in what dairy
farmers consider the optimal or target life expectancy,
both in terms of how the duration of economic use is
expressed, and in terms of what they consider possible
to achieve (Bergea et al., 2016).

Most studies to date have focused on the causes and
risk factors of culling and the duration of economic use
of cows. The identified risk factors mainly relate to the
indicators of the animal itself (for example, cow productivity
indicators, diseases or reproductive indicators), as well
as to farm conditions, feeding and management factors
(Chiumia et al.,2012; Haine et al., 2017; Rilanto et al., 2020).

From the studies of M.L. Van Pelt, G. De Jong, R.F.
Veerkamp (van Pelt et al., 2016), it follows that the
genetic trend of productive use of cows is increasing, but
simultaneously with the improvement of knowledge and
improvements in genetics, the indicator of the duration of
economic use of cows shows a downward trend.

These studies were continued in the studies of F. Adler,
R. Christley, A. Campe (Adler et al., 2019), ]. Lai, N.J.O.
Widmar, C.A. Wolf (Lai et al., 2019), C. Ritter, J. Jansen,
S. Roche, D.F. Kelton, C.L. Adams, K. Orsel, RJ. Erskine,
G. Benedictus, T.J.G.M. Lam, H.W. Barkema (Ritter et al.,
2017). Scientists note that the tendency to reduce the
period of economic use of cows may occur due to the low
priority of sustainable breeding programs, insufficient
awareness of the community of farmers about limiting
factors or due to factors arising from the desire or ability
of farmers to implement the necessary changes. Although
substitution policy has an important impact on the
economic performance of a dairy herd, culling decisions
often involve subjectivity, intuition, and individual
thresholds of the decision maker. While human decision-
making is a complex process that must take into account
the experience, values, priorities, attitudes and factors
related to the animal and the individual, in addition to
economic factors.

2. Material and Methods

The research was carried out on the basis of agricultural
enterprises engaged in breeding cows of Holstein and
Simmental breeds. In order to analyze the actual number
of culled dairy cows and to determine its norm, studies
were conducted in 9 farms for Holstein and 7 farms for
Simmental breeds located in regions of Kazakhstan with
different climatic zones, including East Kazakhstan, West
Kazakhstan, Akmola, Aktobe, Almaty, Kyzylorda, Pavlodar
and South Kazakhstan regions.

The collection of phenotypic data, productivity
and health of cows was carried out in the period from
2019 to 2021 on the livestock of animals in the amount
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of 35,307 heads, including 18,462 heads of Simmental
breeds and 17,862 heads of Holstein.

Based on the research, the main indicators of the
reasons for the retirement of dairy cows were formed,
which included: low productivity, low exterior indicators,
gynecological diseases that reduce the indicators of the
reproductive system, hoof diseases, udder diseases, as well
as other reasons for the retirement of animals. The collection
of information was carried out according to the primary
zootechnical documentation of farms.

To obtain descriptive statistics, the standard MS Excel
add-in “Analysis Package” was used - the analytical tool
“descriptive statistics”, to which sets of primary data for
the studied years were transferred (Bostanova et al., 2022).

The statistics were processed using R Studio (Cetinkaya-
Rundel, 2022).

3. Results and Discussion

Culling is the removal of animals from the main herd
for various reasons, such as sale, death, etc. In turn, culling
can be voluntary and forced, voluntary happens when an
animal dies for various reasons, involuntary is carried out
by a person. At the same time, culling is a lot of work, it
can also be called the final stage of breeding work for
breeding farms.

The sale is also called an arrangement, this is when
low-yielding animals are not sent for fattening with
subsequent slaughter, but are sold to other farms for
which the level of productivity of an individual is average
for the buyer’s herd.

Simmental breed. The indicators of cow retirement
for the Simmental breed, depending on age, are shown
in Figure 1.

According to the conducted studies and biometrically
processed digital material (Figure 1), cows of 2 and
3 lactation leave the herd most of all, 20.5 + 1.7% and 21.1+
3.8%, respectively, which suggests that with increasing age
of animals, the number of disposals also increases for one
reason or another.

At the same time, studies were conducted on the
percentage of animal disposals for some reason of all age
groups. When determining the reasons for disposal, the
following results were observed (Table 1).

Analyzing Table 1, we can conclude that the 1st place in
the disposal of cows of the Simmental breed for specifically

25.0%
20.5% 21.1%

0.0%
200 17.1%

15.0%

10.0%
5.0%
0.0%

1 lactation 2 lactation 3 lactation

Figure 1. Average annual retirement of cows by lactations of the
Simmental breed.
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Table 1. The number of retired cows of the Simmental breed for various reasons.

Dropped out for reasons, heads of cattle

Age group Head of cattle dropped out
NP NE NVF BC BV DP
1 lactation 636 157 18 134 82 91 154
2 lactation 721 133 7 127 172 83 199
3 lactation 713 130 2 99 187 76 219
The overall result 2070 420 27 360 441 250 572

Note: NP - low productivity; NE - exterior disadvantages; NVF - low reproductive function; BC - hoof diseases; BV - udder diseases; DP -

other reasons.

identified reasons is hoof disease, for this reason 441 heads
were eliminated, most of all for this reason cows of
2 and 3 lactation are eliminated 28% and 30%. On the
2nd place, for reasons of low productivity, 420 heads or
20% of animals were culled out of 2070 lactating cows
that participated in the sample. For reasons of udder
diseases and deficiencies in the exterior, the outflow of
breeding stock from the herd is less, 279 and 246 heads,
respectively. The third significant reason is the problems
of reproductive function, of the 526 dropped out for this
reason, the largest share falls on the first heifers - 134 heads
or 25% of the total number, which, according to farmers,
“cannot be inseminated, because they simply do not
come to hunt.” At the same time, other reasons account
for a large share of the disposal of 37% of the total retired
livestock of animals, these reasons, according to farmers,
include injuries, natural waste, etc.

Studies of the reasons for the retirement of cows from
the main herd, conducted by scientists from near and far
abroad, have shown that a large share of the retirement
is occupied by low productivity and problems of the
reproductive system.

The results of studies of the retirement of Simmental
cows in various regions of the Republic of Kazakhstan are
presented in the histogram (Figure 2).

It can be seen from the figure that cows of different
lactation have different disposal rates for various reasons,
only two indicators can be noted that do not change
significantly with age: udder diseases and exterior defects
by 2-3%. At the same time, due to the shortcomings of
the exterior, only cows of the 1st and 2nd lactation are
eliminated, and cows of the 3rd lactation are not culled
at all for this reason. This is due to the fact that cows are
evaluated annually, and cows with inherited exterior
defects are not suitable for breeding.

Most of the cows of the 1st lactation are removed
from the herd after evaluating their 1st milk yield, i.e.
when evaluating productivity, farmers understand that
if the productivity of a cow does not correspond to that
described in its passport, the only correct solution for the
economic growth of the farm will be to remove this cow
from the herd. So every fourth retired cow from the herd
was culled precisely because of low productivity (the share
is 25%). Also, cows of the 1st lactation are removed from
the herd due to low reproductive function, according to
the farmer, the first heifers that do not come to hunt by the
150th day of maintenance are culled. Almost a quarter of
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Figure 2. The number of disposal of cows of the Simmental
breed. Note: NP - low productivity; NE - exterior disadvantages;
NVF - low reproductive function; BC - hoof diseases; BV - udder
diseases; DP - other reasons.

the first heifers leave the herd for other reasons, in which
there are also reasons for natural care (death), 24% drop
out of the herd during the first lactation. Udder and hoof
diseases in 1-lactation cows are less common, 13-14% for
both reasons.

With age, on the contrary, the reason for the retirement
of cows due to hoof diseases increases, if by the 2nd
lactation cows drop out of the herd for this reason by
24%, then by the 3rd lactation they leave the herd - 26%.
Retirement for various reasons also increases with the age
of the cow, if 28% cows leave during the 2nd lactation, then
by the 3rd lactation by 31%. Due to the low reproductive
capacity of cows, they go less and less with age, most
likely this is due to the fact that cows with low fertility are
detected at an early age, as a result of which 18% in the 2nd
lactation this indicator decreases by 4% and becomes 14%.

If after the 1st lactation, a quarter of the retired cows leave
the herd due to low productivity, then full-aged cows for
this reason, both the 2nd and 3rd lactation leave by 7% less.
This is also due to the fact that cows with low productivity
are culled immediately after the first bonitation, and with
age there are fewer such cows in the herd.

Brazilian Journal of Biology, 2023, vol. 83, 274719



Thus, the largest number of cows of the 1st lactation
leave due to low productivity, and with age there is
an outflow of animals for reasons of hoof disease and
categories of various causes.

We were also interested in how the level of dairy
productivity affects the longevity of cows, for this we
calculated the correlation between the percentage of cow
retirement and their productivity in general, but also in the
context of each lactation. The data is presented in Table 2.

In general, the cows of the Simmental breed in the
general population do not have any relationship between
productivity and the share of cow retirement. However,
it can be noted that in cows of the first lactation, this
indicator was negative, although low, also in cows of the
2nd lactation. By the 3rd lactation, this indicator becomes
positive, although again low. Thus, it can be concluded that
with age and increased lactation, the proportion of retired
cows of the Simmental breed also increases.

Holstein breed. A similar analysis of animal culling
data was obtained and processed for the Holstein breed.
The following figure shows the retirement of Holstein
cows depending on age (Figure 3).

Figure 3 shows that, unlike the Simmental breed, the
retirement of cows increases sharply with age. Analysis
of statistical data showed that the disposal of cows of
the 1st lactation was 12.8%. Thus, 646+10.9 heads were
eliminated from 5057+24.3 heads. The number of cows
of the 2nd lactation in the sample involved less than
3,435 £29.8 heads, 23.2% of them dropped out, which
amounted to 797+19.2 heads. Cows of the 3rd lactation are
eliminated from the entire sample the most, so from full-
aged cows 3883 + 50.6 heads, 1267 + 31.2 heads or 32.6%
were eliminated, which is 3 times more than the first heifer.

At the same time, studies were carried out on the
percentage of animal disposals for some reasons of the
disposals of all age groups of the Holstein breed. When
determining the reasons for disposal, the following results
were observed (Table 3).

The impact of productivity on the culling of dairy cows

As for the Simmental breed, the same retirement factors
were taken into account for the Holstein breed. If the
number of departures from simmentals does not increase
much with age, then the picture for the Holstein breed
animals is completely different. So, there is a difference
in the number of retired heads between the 1st and 2nd
lactation - 151 heads, while the difference between the
3rd and 2nd lactation was 463 heads.

The largest number of cow disposals is observed
in the category of other causes, for example, such as
injuries, internal non-contagious diseases or, as previously
discussed, death. The number of retired animals in the 1st
and 2nd lactation was 318 and 311, respectively, then by
the 3rd lactation it becomes 126 heads more or 35% of the
total retired livestock for this reason.

Cows are eliminated least of all in the age aspect due
to exterior flaws, this is due to the fact that individuals of
the Holstein breed bred or imported are breeding animals
with characteristic breeding characteristics. Most holsteins
at all ages are culled from the herd due to low fertility,
as well as hoof diseases. The number of heads dropped
out due to udder diseases increases with age, if 38 heads
dropped out in the 1st lactation, then by the 3rd lactation
it is almost 4 times more.

35.0% 32.6%
30.0%
25.0% 232%
20.0%
15.0% 12.8%
10.0%
5.0%
0.0%
1 lactation 2 lactation 3 lactation

Figure 3. Average annual retirement of cows by age groups of
the Holstein breed.

Table 2. The relationship between cow productivity and the percentage of their culling.

Indicator General 1lact 2 Jact 3 lact
Milk yield, kg 498241541 47471216.8 5022.0£278.6 51774303.1
% cull 19.4¢16 16.2+2.1 18.81.7 23.243.8
Correl 0.09 -0.28 -0.16 0.29
Table 3. Number of retired Holstein cows for various reasons.
Dropped out for reasons, heads of cattle
Age group Head of cattle dropped out
NP NE NVF BC BV DP
1 lactation 646 65 36 103 86 38 318
2 lactation 797 89 43 142 126 386 31
3 lactation 1267 149 76 266 190 142 444
The overall result 2710 303 155 511 402 266 1073

Note: NP - low productivity; NE - exterior disadvantages; NVF - low reproductive function; BC - hoof diseases; BV - udder diseases; DP -

other reasons.

Brazilian Journal of Biology, 2023, vol. 83, 274719
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Figure 4 shows the indicators of disposal by groups
of Holstein cows.

The figure shows that almost 50% of the first heifers
leave the herd for various reasons. With the age of cows,
this indicator does not decrease evenly. If the difference
between the first heifers and the 2nd lactation is more
than 10%, then the difference between the 2nd and 3rd
lactation is 4%.

As practice shows, only 10% of Holstein cows are culled
from the herd due to low productivity, because Holstein
cows bred in Kazakhstan are highly productive compared
to other dairy breeds. So, for this reason, only 10.1% of
first-born heifers dropped out, with age this indicator
increases by only one percent, cows of the second calving
11.2%, full-aged 11.8%. The same stability in the share ratio
is shown by such a reason for disposal as exterior defects
of 5.4-6%, the reason is most likely the same as that of
repair heifers. Breeding animals are separated, so that
they do not inherit any defects of the external structure
in their offspring.

With each lactation, the level of milk productivity
increases in Holstein cows, and along with the increase in
cow productivity, the proportion of cows that are culled
due to udder diseases increases, according to the farmer,
highly productive cows are more susceptible to mastitis,
because there is atrophy of the udder lobes due to the
use of hardware milking. If there are only 5.9% of the first
heifers that have dropped out of the herd due to udder
disease, then by the 2nd lactation they become 2 times
more, that is, 10.8%, and by the 3rd lactation this indicator
is at the level of 11.2%.

The same trend is with hoof diseases, if the first heifers
leave the herd for this reason 13.3%, then cows of the 2nd
calving are 2.5% more, whereas this indicator by the 3rd
lactation, on the contrary, decreases by 0.8%.

According to the generally accepted position that high
milk productivity negatively correlates with cow fertility,
the research data is direct proof of this. With age, and
therefore with increased productivity, cows on this basis
are culled from the general herd with each subsequent
lactation by an average of 2.5% more. First-heifers do not
come hunting for a long time, since high productivity
strains all the vital functions of cows very much, in order
for them to restore their internal reserves, they need the
best feed and normalized rations, and in the absence of
these indicators, the proportion of first-heifers who left the
herd for this reason is 15.9%. Further, in the next lactation,
this indicator increased by 1.9%, and amounted to 17.8%.
With age, the reserves of the body are exhausted more and
by the 3rd lactation, cows that have left the herd due to
low reproductive function become 3.2% more, namely 21%.

Thus, Holstein cows drop out of the herd mainly for
other reasons, then there is an outflow of cows from the
herd due to low reproductive function and udder diseases.

The data of the correlation between the percentage of
cow disposal and their productivity of the Holstein breed
are presented in the following Table 4.

A positive trend has been observed for the Holstein
breed in the general population and in particular for
lactation, with an increase in productivity, the percentage
of culled animals also increases. So for all the animals that
we selected in all farms, the correlation coefficient was
positively low between the indicators taken into account
and amounted to 0.33. For cows of the 1st and 2nd lactation,
this relationship was also positive, and even at the same
level, that is, 0.35-0.37. However, with the age of animals
and an increase in productivity and the proportion of culled
animals, this relationship decreases to 0.20.

To date, the results of research by scientists from near
and far abroad show that at least 25-30% of cows are culled
annually on dairy farms.

If a high level of culling of cows (more than 35%) is
registered in farms engaged in breeding dairy cattle, it
is necessary to take measures to correct it. Before taking
any measures, it is important to comprehensively assess
the situation and determine the reasons for culling cows
and heifers. This is usually the hardest thing to do. The fact
is that animals can be sick with a number of diseases, of
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Figure 4. The share of reasons for retirement by groups of Holstein
cows. Note: NP - low productivity; NE - exterior disadvantages;
NVF - low reproductive function; BK - udder diseases; BV - hoof
diseases; DP - other reasons.

Table 4. The relationship between cow productivity and the percentage of their culling.

Indicator General 1 lactation 2 lactation 3 lactation
Milk yield, kg 6631+293.9 5849+450.1 6770+484.5 7273£553.3
% cull 20.9+2.6 11.0+2.4 19.4+3.9 324454
Correl 0.33 0.35 0.37 0.20
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which it is often difficult to distinguish the primary one.
For example, if the question is raised about the culling
of a cow with a low level of productivity, not pregnant,
who has lameness on one of the limbs, which of these
reasons should be chosen? Many would probably denote
low productivity or yalovost. However, in this case, the
main cause may be lameness, and a decrease in milk
productivity and a violation of reproductive function
is only its consequence. Work to identify the causes of
culling in farms should be carried out on an ongoing basis.

In the work of J. Dubuc, J. Denis-Robichaud (Breuer et al.,
2000; Dubuc and Denis-Robichaud, 2017) presents
the results of studies conducted on 126 dairy herds.
Scientists have studied the prevalence of postpartum
diseases, reproductive indicators and postpartum culling.
The prevalence varied greatly in different herds and
ranged from O to 80%. Risk factors for herds with a high
prevalence of postpartum culling were hyperketonemia
>23.1%, placental integrity >4.9% and displaced rennet >4.0%.

Thus, many studies have shown a link between
reproductive diseases during pregnancy and subsequent
reproductive activity and their rejection. Studies by a
number of scientists have proved that cows affected by
purulent vaginal discharge and cytological endometritis
had worse reproductive indicators in the last (Vieira-
Neto et al., 2014; Denis-Robichaud and Dubuc, 2015).
These studies have also been confirmed in the scientific
publications of R.B. Walsh, D.F. Kelton, T.F. Duffield, K.E.
Leslie, ].S. Walton, S.J. Le Blanc (Walsh et al., 2007), ]. Dubuc,
T.F. Duffield, K.E. Leslie, ].S. Walton, S.J. Le Blanc (Dubuc
and Denis-Robichaud, 2017).

The negative impact of lameness diseases on milk yields,
fertility indicators, animal welfare and premature culling
has been described by many researchers (Kofler et al.,
2021; Furst-Waltl et al., 2021; Bicalho et al., 2007;
Gundelach et al., 2013).

Many scientists believe that the basis for effective
monitoring of the condition of the hooves of dairy cows
is the regular electronic registration of the evaluation
of hoof condition data obtained at each visit for hoof
trimming. Their automatic analysis using graphical
diagrams illustrates various parameters, and data can be
stored in national breeding companies or other institutions
(Kofler, 2013; Nielsen, 2018). Such centralized national
registration of hoof health data, regularly transmitted by
professional trimmers, has already been established in
many countries (van der Linde et al., 2010; Strauss et al.,
2021). In the Netherlands and Scandinavia, this has long
been established for a very large percentage of dairy cows.

The comparative analysis system in Sweden compares
the hoof health of approximately 66% of national dairy
cows using regularly recorded data (Sandgren et al., 2009;
Akerstrom, 2020). A similar tool was implemented in the
Danish herd management system SEGES (Raundal, 2021).
Recently, key indicators of the prevalence of lameness, seven
hoof lesions and annual culling due to hoof disease have
also been established in Switzerland (Huber et al., 2020).

This data can be used for genetic improvement,
providing tools for herd management and creating a system
for comparative analysis of hoof health.
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Korean scientists Jiseob Shin, Jaegu Lee, Juhyun Cho,
Changgwon Dang, Taejeong Choi, Changhee Do, Jungjae
Lee and Seokhyun Lee (Shin et al., 2022) conducted studies
to assess the genetic indicators of longevity of life in
accordance with the lactation period on a multiple equivalent
animal model in Holstein cows. The Nonghup Dairy Cattle
Improvement Center collected 1,702,304 records and used
them as pedigrees through the Korean Animal Improvement
Association. The lactation period was divided into early
lactation (0-90 days: L1.1, L2.1 and L3.1), middle lactation
(91-299days: L1.2,12.2 and L3.2), and late lactation (300 days
- the following genus: L1.3, L2.3 and L3.3). The heritability
of longevity for the first, second and third parts was 0.020,
0.028 and 0.039, respectively. In all births, heritability and
late lactation were higher than at the beginning and middle
of lactation. Most of the genetic correlations for survival in
the first parity were higher than in the second and third
parities. The results of this study can serve as a basis for
the development of a more accurate model for assessing
the characteristics of longevity in South Korea.

Analysis of the literature data of scientists around
the world makes it possible to conclude that genetic and
paratepic factors affect the productive longevity of animals.
And the culling of breeds of world selection is in the range
of 30-35%. Considering that the correction of genetic factors
is a very laborious process (the heritability coefficient
for the duration of economic use, according to the above
sources, is within 0.1 ... 0.3), and paratypical factors can
not always be corrected, in highly productive cows, it is
recommended that the percentage of cows leaving the
main herd should be considered at the level of 30-33%.

4. Conclusions

Conducted scientific studies have shown that the
share of disposal of cows of the Simmental breed is 19.7%.
At the same time, for Holstein cows, this indicator is set
at 22.9%, respectively.

When analyzing the retirement of cows of the Simmental
breed, it was observed that by the 3rd lactation, every 4th
cow dropped out of the herd due to hoof disease (from 13%
to 26%), and low reproductive function (from 21% to 18%).
At the same time, moderate attrition was observed due to
low productivity (from 25% to 18%). The smallest indicators
of disposal were shown by the category of exterior defects,
by the 3rd lactation of cows they are completely absent.

Holstein cows experienced an increase in disposals
in all categories except for disposals for various reasons.
The biggest difference in retirement between 1, 2, 3 lactation
was observed due to udder disease 5.9%, 10.8%, 11.2%
accordingly. The same pattern is observed in terms of
reproductive function, if the share of retired first-born
heifers was 15.9%, then in cows of the 3rd lactation this
indicator increased to 21%.

Acknowledgements

The authors would like to thank the management,
specialists and employees of all farms who participated

719



Uskenov, R. et al.

in collecting the necessary data for the study. The research
results presented in this paper were carried out within
the framework of the program-targeted financing of the
program of the Ministry of Agriculture of the Republic of
Kazakhstan: BR10764965 “Development of technologies
for keeping, feeding, growing and reproduction in dairy
cattle breeding based on the use of adapted resource-
energy-saving and digital technologies for various
natural and climatic zones of Kazakhstan”, according
to the budget program: 267 “Increasing the availability
of knowledge and scientific research”, subprogram 101
“Program-targeted financing of scientific research and
activities” for 2021-2023 years, by priority: “Sustainable
development of the agro-industrial complex and safety
of agricultural products” by sub-priority: “Development
of intensive animal husbandry”.

References

ADLER, F,, CHRISTLEY, R. and CAMPE, A., 2019. Invited review:
examining farmers’ personalities and attitudes as possible
risk factors for dairy cattle health, welfare, productivity, and
farm management: a systematic scoping review. Journal of
Dairy Science, vol. 102, no. 5, pp. 3805-3824. http://dx.doi.
org/10.3168/jds.2018-15037. PMid:30852027.

AKERSTROM, F.,, 2020 [viewed 21 December 2021]. Véixa Sverige-
Klovhdlsa pd Ndtet [online]. Vdxa. Available from: https://www.
vxa.se/radgivning-och-kurser/analysera-nulaget/analysera-
djurhalsan/klov/klovhalsa-pa-natet/

ALIFANOV, V. and ALIFANOV, S., 2010. Evaluation and selection
of bulls by production types. Animal Husbandry of Russia, vol.
11, pp. 39-40.

BATANOV, S., BEREZKINA, G. and SHKARUPA, E., 2011. Realization of
the genetic potential of bulls of producers of various ecological
and genetic groups. Zootechny, vol. 10, pp. 6-7.

BERGEA, H., ROTH, A., EMANUELSON, U. and AGENAS, S., 2016.
Farmer awareness of cow longevity and implications for
decision-making at farm level. Acta Agriculture Scandinavica.
Section A, Animal Science, vol. 66, no. 1, pp. 25-34. http://dx.doi.
0rg/10.1080/09064702.2016.1196726.

BICALHO, R.C., VOKEY, F,, ERB, H.N. and GUARD, C.L., 2007. Visual
locomotion scoring in the first seventy days in milk: impact
on pregnancy and survival. Journal of Dairy Science, vol. 90, no.
10, pp. 4586-4591. http://dx.doi.org/10.3168/jds.2007-0297.
PMid:17881679.

BOULTON, A.C., RUSHTON, J. and WATHES, D.C., 2017. An empirical
analysis of the cost of rearing dairy heifers from birth to
first calving and the time taken to repay these costs. Animal,
vol. 11, no. 8, pp. 1372-1380. http://dx.doi.org/10.1017/
$1751731117000064. PMid:28173887.

BOSTANOVA, S., USKENOV, R., ISSABEKOVA, S., SHAIKENOVA, K.,
SHAMSHIDIN, A., KHARZHAU, A., 2022 [viewed 21 December
2022]. [online]. Available from: https://docs.google.com/
spreadsheets/d/1TK40MzT432ECuh5WZ2ilwcfyxwMRBiC9
sXDexv9d]zs

BREUER, K., HEMSWORTH, PH., BARNETT, J.L., MATTHEWS, LR. and
COLEMAN, G.J., 2000. Behavioural response to humans and the
productivity of commercial dairy cows. Applied Animal Behaviour
Science, vol. 66, no. 4, pp. 273-288. http://dx.doi.org/10.1016/
S0168-1591(99)00097-0. PMid:10700627.

CETINKAYA-RUNDEL, M., 2022 [viewed 20 December 2022]. Designing
the Data Science Classroom Workshop at rstudio::conf(2022)

8/9

[online]. Posit. Available from: https://posit.co/blog/designing-
the-data-science-classroom/

CHIUMIA, D., CHAGUNDA, M.G.G., MACRAE, A.l. and ROBERTS, DJ.,
2012. Predisposing factors for involuntary culling in Holstein—
Friesian dairy cows. The Journal of Dairy Research, vol. 80, no.
1, pp. 45-50. http://dx.doi.org/10.1017/S002202991200060X.
PMid:23164053.

CLARK, B., STEWART, G.B., PANZONE, L.A., KYRIAZAKIS, 1. and
FREWER, LJ., 2016. A systematic review of public attitudes,
perceptions and behaviours towards production diseases
associated with farm animal welfare. Journal of Agricultural &
Environmental Ethics, vol. 29, no. 3, pp. 455-478. http://dx.doi.
org/10.1007/s10806-016-9615-x.

DE VRIES, A. and MARCONDES, M.I,, 2020. Review: overview of
factors affecting productive lifespan of dairy cows. Animal,
vol. 14, no. S1, pp. s155-s164. http://dx.doi.org/10.1017/
$1751731119003264. PMid:32024570.

DE VRIES, A., 2017. Economic trade-offs between genetic
improvement and longevity in dairy cattle. Journal of Dairy
Science, vol. 100, no. 5, pp. 4184-4192. http://dx.doi.org/10.3168/
jds.2016-11847. PMid:28215896.

DENIS-ROBICHAUD, J. and DUBUC, J., 2015. Determination of
optimal diagnostic criteria for purulent vaginal discharge and
cytological endometritis in dairy cows. Journal of Dairy Science,
vol. 98, no. 10, pp. 6848-6855. http://dx.doi.org/10.3168/
jds.2014-9120. PMid:26210278.

DUBUC, J. and DENIS-ROBICHAUD, J., 2017. A dairy herd-level study
of postpartum diseases and their association with reproductive
performance and culling. Journal of Dairy Science, vol. 100, no.
4, pp. 3068-3078. http://dx.doi.org/10.3168/jds.2016-12144.
PMid:28161186.

FURST-WALTL, B., EGGER-DANNER, C., GUGGENBICHLER, S. and
KOFLER, J., 2021. Impact of lameness on fertility traits in
Austrian Fleckvieh cows - results from the Efficient-Cow-
project. Schweizer Archiv fur Tierheilkunde, vol. 164, no. 11, pp.
721-736. http://dx.doi.org/10.17236/sat00323. PMid:34758949.

GERASIMOV, N.P., DZHULAMANOV, K.M. and DUBOVSKAYA, M.P,,
2011. Evaluation of the genotype of producer bulls by the
quality of offspring. Achievements of Science and Technology
of the Agro-Industrial Complex, vol. 1, pp. 66-69.

GORDEEVA, A K., 2011. Improving the herd of black-and-white cattle.
Achievements of Science and Technology of the Agro-Industrial
Complex, vol. 12, pp. 51-53.

GUNDELACH, Y., SCHULZ, T., FELDMANN, M. and HOEDEMAKER,
M., 2013. Effects of increased vigilance for locomotion disorders
on lameness and production in dairy cows. Animals, vol. 3,
no. 3, pp. 951-961. http://dx.doi.org/10.3390/ani3030951.
PMid:26479543.

HAINE, D., DELGADO, H., CUE, R., SEWALEM, A., WADE, K., LACROIX,
R., LEFEBVRE, D., ARSENAULT, J., BOUCHARD, E. and DUBUC, J.,
2017. Contextual herd factors associated with cow culling risk in
Québec dairy herds: a multilevel analysis. Preventive Veterinary
Medicine, vol. 144, pp. 7-12. http://dx.doi.org/10.1016/].
prevetmed.2017.05.014. PMid:28716206.

HARE, E., NORMAN, H.D. and WRIGHT, J.R., 2006. Survival rates and
productive herd life of dairy cattle in the United States. Journal
of Dairy Science, vol. 89, no. 9, pp. 3713-3720. http://dx.doi.
org/10.3168/jds.S0022-0302(06)72412-2. PMid:16899708.

HRISTOV, A.N., OTT, T., TRICARICO, J., ROTZ, A., WAGHORN, G.,
ADESOGAN, A., DIJKSTRA, J., MONTES, F,, OH, J., KEBREAB, E.,
OOSTING, S.J., GERBER, PJ., HENDERSON, B., MAKKAR, H.P.S.
and FIRKINS, J.L., 2013. Special topics — mitigation of methane
and nitrous oxide emissions from animal operations: IIl. A

Brazilian Journal of Biology, 2023, vol. 83, 274719


https://doi.org/10.3168/jds.2018-15037
https://doi.org/10.3168/jds.2018-15037
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30852027&dopt=Abstract
https://doi.org/10.1080/09064702.2016.1196726
https://doi.org/10.1080/09064702.2016.1196726
https://doi.org/10.3168/jds.2007-0297
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17881679&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17881679&dopt=Abstract
https://doi.org/10.1017/S1751731117000064
https://doi.org/10.1017/S1751731117000064
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28173887&dopt=Abstract
https://doi.org/10.1016/S0168-1591(99)00097-0
https://doi.org/10.1016/S0168-1591(99)00097-0
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10700627&dopt=Abstract
https://doi.org/10.1017/S002202991200060X
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23164053&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23164053&dopt=Abstract
https://doi.org/10.1007/s10806-016-9615-x
https://doi.org/10.1007/s10806-016-9615-x
https://doi.org/10.1017/S1751731119003264
https://doi.org/10.1017/S1751731119003264
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32024570&dopt=Abstract
https://doi.org/10.3168/jds.2016-11847
https://doi.org/10.3168/jds.2016-11847
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28215896&dopt=Abstract
https://doi.org/10.3168/jds.2014-9120
https://doi.org/10.3168/jds.2014-9120
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26210278&dopt=Abstract
https://doi.org/10.3168/jds.2016-12144
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28161186&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28161186&dopt=Abstract
https://doi.org/10.17236/sat00323
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34758949&dopt=Abstract
https://doi.org/10.3390/ani3030951
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26479543&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26479543&dopt=Abstract
https://doi.org/10.1016/j.prevetmed.2017.05.014
https://doi.org/10.1016/j.prevetmed.2017.05.014
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28716206&dopt=Abstract
https://doi.org/10.3168/jds.S0022-0302(06)72412-2
https://doi.org/10.3168/jds.S0022-0302(06)72412-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16899708&dopt=Abstract

review of animal management mitigation options. Journal of
Animal Science, vol. 91, no. 11, pp. 5095-5113. http://dx.doi.
org/10.2527[jas.2013-6585. PMid:24045470.

HUBER, S., RUITERS, M.W., SYRING, C. and STEINER, A., 2020.
Improvement of claw health of cattle in Switzerland. Schweizer
Archiv fur Tierheilkunde, vol. 162, no. 5, pp. 285-292. http://
dx.doi.org/10.17236/sat00257. PMid:32369021.

KOFLER, J., 2013. Computerised claw trimming database programs
as the basis for monitoring hoof health in dairy herds. Veterinary
Journal, vol. 198, no. 2, pp. 358-361. http://dx.doi.org/10.1016/j.
tvjl.2013.06.009. PMid:23906427.

KOFLER, J., FURST-WALTL, B., DOURAKAS, M., STEININGER, F. and
EGGER-DANNER, C., 2021. Impact of lameness on milk yield in
dairy cows in Austria - results from the Efficient-Cow-project.
Schweizer Archiv fur Tierheilkunde, vol. 163, no. 2, pp. 123-138.
http://dx.doi.org/10.17236/sat00290. PMid:33528363.

LAL J., WIDMAR, N.J.O. and WOLF, C.A., 2019. Dairy farm
management priorities and implications. The International Food
and Agribusiness Management Review, vol. 22, no. 1, pp. 15-30.
http://dx.doi.org/10.22434/IFAMR2018.0010.

MCCONNEL, C.S., LOMBARD, ].E., WAGNER, B.A. and GARRY, EB.,
2008. Evaluation of factors associated with increased dairy cow
mortality on United States dairy operations. Journal of Dairy
Science, vol. 91, no. 4, pp. 1423-1432. http://dx.doi.org/10.3168/
jds.2007-0440. PMid:18349234.

MEDVEDEYV, G.F., GAVRICHENKO, N.I. and DOLIN, LA., 2014.
Reproductive ability and frequency of culling of cows with
diseases of the metritic complex and functional disorders of
the ovaries. Actual Problems of Intensive Development of Animal
Husbandry, vol. 17, no. 2, pp. 281-290.

MILLER, R.H., KUHN, M.T., NORMAN, H.D. and WRIGHT, J.R., 2008.
Death losses for lactating cows in herds enrolled in dairy herd
improvement test plans. Journal of Dairy Science, vol. 91, no.
9, pp. 3710-3715. http://dx.doi.org/10.3168/jds.2007-0943.
PMid:18765630.

NOR, N.M., STEENEVELD, W. and HOGEVEEN, H., 2013. The average
culling rate of Dutch dairy herds over the years 2007 to 2010
and its association with herd reproduction, performance and
health. The Journal of Dairy Research, vol. 81, no. 1, pp. 1-8.
http://dx.doi.org/10.1017/S0022029913000460. PMid:24107585.

OLECHNOWICZ, J. and JASKOWSKI, .M., 2011. Reasons for culling,
culling due to lameness, andeconomic losses in dairy cows.
Medycyna Weterynaryjna, vol. 67, no. 9, pp. 618-621.

PINEDO, PJ., DE VRIES, A. and WEBB, D.W.,, 2010. Dynamics of culling
risk with disposal codes reported by Dairy Herd Improvement
dairy herds. Journal of Dairy Science, vol. 93, no. 5, pp. 2250-
2261. http://dx.doi.org/10.3168/jds.2009-2572. PMid:20412941.

RILANTO, T., REIMUS, K., ORRO, T., EMANUELSON, U., VILTROP, A.
and MOTUS, K., 2020. Culling reasons and risk factors in Estonian
dairy cows. BMC Veterinary Research, vol. 16, no. 1, p. 173. http://
dx.doi.org/10.1186/s12917-020-02384-6. PMid:32487155.

RITTER, C., JANSEN, ., ROCHE, S., KELTON, D.F.,, ADAMS, C.L., ORSEL,
K., ERSKINE, R.J., BENEDICTUS, G., LAM, T.J.G.M. and BARKEMA,
H.W,, 2017. Invited review: determinants of farmers’ adoption of
management-based strategies for infectious disease prevention
and control. Journal of Dairy Science, vol. 100, no. 5, pp. 3329-
3347. http://dx.doi.org/10.3168/jds.2016-11977. PMid:28237585.

RUSHEN, ]. and DE PASSILLE, A.M., 2013. The importance of
improving cow longevity. In: DeLaval Cow Longevity Conference,
2013 August 28-29, Tumba, Sweden. Cardiff: DeLaval, pp 3-21.

Brazilian Journal of Biology, 2023, vol. 83, 274719

The impact of productivity on the culling of dairy cows

RYAPOSOVA, M.V., SHILOVA, E.N. and SOKOLOVA, 0.V., 2012.
Distribution and etiology of chronic endometritis in cows in
agricultural organizations of the Sverdlovsk region. Veterinary
Medicine of Kuban, vol. 5, p. 21.

SANDGREN, C., LINDBERG, A. and KEELING, L., 2009. Using a national
dairy database to identify herds with poor welfare. Animal
Welfare, vol. 18, no. 4, pp. 523-532. http://dx.doi.org/10.1017/
S0962728600000944.

SHENDAKOV, A.L, SHENDAKOVA, T.A., KHANINA, T.I. and KLIMOVA,
S.P, 2013. Improving the system of assessment of genetic and
environmental factors in the compilation of parental pairs in
dairy cattle breeding. Biology in Agriculture, vol. 1, pp. 3-18.

SHIN, ], LEE, J., CHO, ]., DANG, C., CHOI, T,, DO, C,, LEE, J. and LEE,
S., 2022. The estimation of genetic parameters for longevity
according to lactation period using a multiple trait animal model
in Korean Holstein cows. Animals, vol. 12, no. 6, p. 701. http://
dx.doi.org/10.3390/ani12060701. PMid:35327098.

STRAUSS, G., STUCKI, D., JURY, A., LOCHER, L., SYRING, C., RUITERS,
M. and STEINER, A., 2021. Evaluation eines ausbildungskonzeptes
fiir klauenpfleger zur durchfithrung eines schweizweiten
klauengesundheitsmonitorings fiir rinder. Schweizer Archiv
fur Tierheilkunde, vol. 163, no. 3, pp. 189-201. http://dx.doi.
org/10.17236/sat00292. PMid:33650520.

VAN DER LINDE, C., DE JONG, G., KOENEN, E.P.C. and EDING, H.,
2010. Claw health index for Dutch dairy cattle based on claw
trimming and conformation data. Journal of Dairy Science, vol.
93, no. 10, pp. 4883-4891. http://dx.doi.org/10.3168/jds.2010-
3183. PMid:20855023.

VAN PELT, M.L., DE JONG, G. and VEERKAMP, R.E,, 2016. Changes in
the genetic level and the effects of age at first calving and milk
production on survival during the first lactation over the last
25 years. Animal, vol. 10, no. 12, pp. 2043-2050. http://dx.doi.
0rg/10.1017/S1751731116001282. PMid:27339752.

VIEIRA-NETO, A., GILBERT, R.O., BUTLER, W.R., SANTOS, J.E.P,
RIBEIRO, E.S., VERCOUTEREN, M.M., BRUNO, R.G., BITTAR, ].H.J.
and GALVAO, K.N., 2014. Individual and combined effects of
anovulation and cytological endometritis on the reproductive
performance of dairy cows. Journal of Dairy Science, vol. 97, no.
9, pp. 5415-5425. http://dx.doi.org/10.3168/jds.2013-7725.
PMid:24996269.

VOLKOVA, L.A., 2001. The intensity of growth of black-and-white breed
heifers and its effect on their subsequent productive qualities.
Omsk: Omsk State University, 17 p. Abstract of the dissertation
of the Candidate of agricultural Sciences.

WALSH, R.B., KELTON, D.F,, DUFFIELD, T.E,, LESLIE, K.E., WALTON,
J.S. and LEBLANC, SJ., 2007. Prevalence and risk factors for
postpartum anovulatory condition in dairy cows. Journal of Dairy
Science, vol. 90, no. 1, pp. 315-324. http://dx.doi.org/10.3168/
jds.S0022-0302(07)72632-2. PMid:17183099.

NIELSEN, L.A.H., 2018 [viewed 17 August 2021]. Collection and
use of data in the Danish dairy herds—an option for the dairies
[online]. SEGES Herd Management System. Available from:
https://mejeritekniskselskab.dk/sites/default/files/dms/
Seminarprogrammer/lars_arne_hjort_nielsen_industry40_
collection_and_use_of_data.pdf

RAUNDAL, P., 2021 [viewed 17 August 2021]. Brug DMS til
sundhedsanalyser for kaer og ungdyr. Pers. Commun. [online].
SEGES Innovation. Available from: https://www.landbrugsinfo.
dk/public/6/c/0/sundhed_velfard_sundhedsanalyse_koer_
ungdyr

9/9


https://doi.org/10.2527/jas.2013-6585
https://doi.org/10.2527/jas.2013-6585
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24045470&dopt=Abstract
https://doi.org/10.17236/sat00257
https://doi.org/10.17236/sat00257
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32369021&dopt=Abstract
https://doi.org/10.1016/j.tvjl.2013.06.009
https://doi.org/10.1016/j.tvjl.2013.06.009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23906427&dopt=Abstract
https://doi.org/10.17236/sat00290
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33528363&dopt=Abstract
https://doi.org/10.22434/IFAMR2018.0010
https://doi.org/10.3168/jds.2007-0440
https://doi.org/10.3168/jds.2007-0440
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18349234&dopt=Abstract
https://doi.org/10.3168/jds.2007-0943
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18765630&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18765630&dopt=Abstract
https://doi.org/10.1017/S0022029913000460
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24107585&dopt=Abstract
https://doi.org/10.3168/jds.2009-2572
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20412941&dopt=Abstract
https://doi.org/10.1186/s12917-020-02384-6
https://doi.org/10.1186/s12917-020-02384-6
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32487155&dopt=Abstract
https://doi.org/10.3168/jds.2016-11977
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28237585&dopt=Abstract
https://doi.org/10.1017/S0962728600000944
https://doi.org/10.1017/S0962728600000944
https://doi.org/10.3390/ani12060701
https://doi.org/10.3390/ani12060701
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35327098&dopt=Abstract
https://doi.org/10.17236/sat00292
https://doi.org/10.17236/sat00292
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33650520&dopt=Abstract
https://doi.org/10.3168/jds.2010-3183
https://doi.org/10.3168/jds.2010-3183
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20855023&dopt=Abstract
https://doi.org/10.1017/S1751731116001282
https://doi.org/10.1017/S1751731116001282
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27339752&dopt=Abstract
https://doi.org/10.3168/jds.2013-7725
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24996269&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24996269&dopt=Abstract
https://doi.org/10.3168/jds.S0022-0302(07)72632-2
https://doi.org/10.3168/jds.S0022-0302(07)72632-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17183099&dopt=Abstract

