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Abstract: The reasons for culling dairy cows in Uruguay are largely unknown. This study
aimed to describe the culling rates of dairy cows and identify the causes of cow culling in
12 commercial herds in Uruguay. We conducted a prospective longitudinal observational
study from June 2019 to May 2020 on 12 dairy farms stratified by herd size. Six farms
with 51–199 cows, five with 200–500 cows, and one farm with more than 500 cows in
the departments of Colonia and San José were included. The cows were pure Holstein
and Holstein–Jersey crossbreeds. The overall dairy cow population on these 12 farms
was 3126 cows (range: 74–740 cows per farm). The data were analyzed using descriptive
statistics. The total annual culling rate was 23.1% (721/3126), including sales to slaughter
(18.1%; 565/3126), on-farm mortality (4.5%; 141/3126), and dairy sales (0.5%; 15/3126).
Cow culling for slaughter because of health (including reproductive) problems represented
70.7% (510/721) of the overall culling rate, most of which were due to reproductive failure
(29.3%, 211/721), mastitis (25.9%, 187/721), poor udder conformation (6.2%, 45/721),
lameness (4.6%, 33/721), and other diseases (4.7%, 34/721). Mortality represented 19.6%
(141/721) of the overall culling rate. Cow culling for slaughter due to health (including
reproductive) problems and mortality constituted 90.3% (651/721) of the total culled cows.
In conclusion, dairy cows were culled mainly due to illnesses that lead to slaughter or
death. Implementing effective measures to improve reproductive rates, reduce mastitis
and lameness, and prevent other diseases, such as leukosis, paratuberculosis, and digestive
disorders in the studied population would reduce cow culling, increasing cow longevity,
animal welfare, and farm profitability.

Keywords: culling; dairy cows; mortality; pasture; Uruguay

1. Introduction
Dairy production is vital for global food security and plays a significant role in

the economy of Uruguay. In 2023, Uruguay registered 3042 dairy farmers producing
2275 million L/year of milk, out of which 30% was destined for domestic consumption and
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70% for export, with the dairy sector occupying the fourth position in export revenues from
the agricultural sector [1]. Uruguayan dairy farming systems are predominantly pasture-
based, and the annual diet of dairy cows comprises grazed pastures plus concentrates and
preserved fodder (i.e., corn or sorghum silage and haylage) offered as supplements [2]. In
2023, the annual milk production per adult (lactating and non-lactating) cow was 5888 L,
and the mean stocking rate was approximately 1.1 cows/hectare. In Uruguay, 83.6% of
the dairy herd belongs to the American and Canadian biotypes of the Holstein breed, 6.3%
to the New Zealand Holstein biotype, 0.9% to Jersey, 0.8% to Normande, and 8.4% are
crossbreeds [3]. The national dairy herd population decreased from 738,000 in 2001–2005
to 693,000 in 2023. During the same period, the population of adult cows (lactating and
non-lactating) decreased from 415,000 to 386,000 [1]. However, there is scarce scientific
literature describing the general characteristics of dairy farming in Uruguay.

Cow culling is defined as the departure of cows from a herd for sale, slaughter, salvage,
or death [4]. High cow culling rates due to illnesses, reproductive problems, and/or
mortality may negatively affect the herd size planned expansion [5,6] and profitability [7–9].
Herds with cow culling rates (slaughter and/or mortality) higher than the supply of
replacement heifers eventually decrease in size [5,10]. A sustained high culling rate due
to illness and mortality indicates poor animal welfare [11,12] and affects the economic
performance of farm businesses [13], thus requiring effective on-farm control programs.

Herd-level cow culling rates can vary significantly between farms and regions, and
a culling rate from 19% to 29% is considered appropriate [14]. Low culling rates do not
necessarily indicate good herd management practices, as they may occur because of the
retention of cows that should have been culled [15]. A comprehensive evaluation of each
farm is needed to assess the productive, reproductive, and health status of the herd, and
the economic conditions under which cow culling occurs [4].

The annual culling rates of dairy cows in pastured herds vary among countries. In
Uruguay, the culling rate of dairy cows, including sales to slaughter and mortality, was
estimated to be 23% according to a national survey conducted in 2019 [16]. However, the
causes of dairy cow culling in Uruguay have not yet been identified.

Culling dairy cows for slaughter in pasture herds in Ireland and Oceania have been
associated with reproductive failure [17–19], poor udder conformation [20], lameness [21],
and mortality [22]. As milk production in Uruguay occurs under conditions that differ
greatly from those in Ireland and Oceania in terms of climate (subtropical vs. temperate),
dairy infrastructure, diet (i.e., forage types and quality), feeding practices, herd manage-
ment, animal genetics, and farmers’ idiosyncrasies [2], the reasons for culling in Uruguay
should be explored locally. An accurate quantitative analysis of culling within the dairy
production system of Uruguayan herds is necessary to provide a benchmark for current
performance and a base for future research, extension activities, and technology transfer.
Thus, the aims of this pilot study were to describe the annual culling rate of dairy cows
and identify the causes for culling in 12 dairy herds on pasture-based systems in Uruguay.

2. Materials and Methods
2.1. Selection and Location of Dairy Farms

The study was conducted in the departments of Colonia and San José, Uruguay, which
contain 177,085 (39.9%) of the 444,322 dairy cows and 1845 (50%) of the 3688 dairy farms in
the country [3]. In Uruguay, 75% of dairy herds are small (<200 cows), 17% are medium-
sized (199–500 cows), and 8% are large (>500 cows) [3,23]. The study was conducted
prospectively from June 2019 to May 2020, and included 12 pasture-based commercial dairy
farms that were qualitatively representative of a typical dairy farm in Uruguay. These farms
were selected to ensure participation across 3 different herd size strata (51–199, 200–500
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and >500 cows). The cow population among the dairy farms ranged from 74 to 740 cows
per farm, totaling 3126 cows on the 12 farms during the study period.

The cows were pure Holstein and Holstein–Jersey crossbreeds with forage-based diets
that included direct grazing and supplementation with forage reserves and concentrates,
which were milked twice daily. The data collected were obtained from all the cows present
on the 12 farms at the start of the study and from those that entered the dairy herd
during the study period. This included cows with at least one parturition, excluding
nulliparous heifers.

2.2. Dairy Farm Visit and Data Collection

In an initial visit to each farm, information about the cows and pregnant heifers
was collected and registered in a Microsoft Excel® worksheet, including tag identification
number, date of birth, date of first and last calving, and number of calvings in their
life. At least one monthly visit was coordinated with the owner and farm advisor to
compile information in the database for each herd. Information of each culled cow was
collected, including the date and cause of culling, and the date of the last calving and
drying. Destination categories were defined as follows: (1) sale for dairy, a cow sold alive
to another dairy farm; (2) slaughter, a cow that was sent alive to a slaughterhouse; and
(3) death, a cow that died on the farm [4]. Slaughter categories and subcategories (Table 1)
were defined in conjunction with veterinary consultants and dairy herd owners.

Table 1. Definition of culling categories and subcategories for cows transported to slaughter.

Category Subcategory Definition

Udder problems

Mastitis

Severe acute clinical mastitis or clinical mastitis in
the same udder quarter recurring 3 times in the
same or consecutive lactations. Chronic mastitis

with 2 dysfunctional quarters. High
(≥400,000/mL) somatic cell count (SCC) recurring

in 3 dairy controls in the same lactation.

Poor udder conformation
Udder ligament rupture. Teat or udder trauma.

Difficult-to-milk nipple (slow milking). Deviated
or short nipples.

Reproductive problems

Infertility

Return to estrus, up to 4 breeding attempts and an
additional (fifth) attempt in cows with good milk
production (>mean +1 SD 1 compared to cows in

the herd at the same stage of lactation and
parity). Anestrus.

Abortion

Cows with one or a maximum of two abortions at
any stage of pregnancy (>45 days) or found to be
non-pregnant at the beginning of the dry period

after being confirmed pregnant.

Lameness

Foot

Sole ulcer on the toe or heel without response to
treatment. Severe lameness. Lying down for long

periods. Chronic laminitis with severe hoof
deformation, or acute laminitis in one or more

limbs without response to treatment and reluctant
to move.

Trauma in a region of the limb other
than the foot

Bone or soft tissue injury involving any part from
the metacarpus to the scapula in the anterior limb

and/or from the metatarsus to the coxofemoral
joint in the posterior limb.
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Table 1. Cont.

Category Subcategory Definition

Other diseases Clinical diagnosis issued by the consulting veterinarian occasionally supported by laboratory
analysis.

Low production

Old cows

Adult cows without disease who reached the end of
their productive life, older than 69 months of productive

life or older than 102 months of life. Dental defects or
worn teeth.

Cows with up to two calvings

Clinically healthy first or second calving cows without
history of disease that do not reach 50% of the average

milk production of multiparous cows in the herd at
similar stage of lactation.

Poor temperament
or phenotype

Unruly. Kickers. Cows that are too small or large or have anatomical defects or undesirable
phenotypic characteristics.

1 standard deviation.

Additional visits to the farms were made whenever the farmer called to report out-
breaks of cow mortality and/or culling of cows due to lameness to determine the cause of
deaths or establish the clinical diagnosis of lameness. For the diagnosis of the cause of indi-
vidual deaths, the diagnosis issued by the farm veterinarian was recorded. These diagnoses
were based on history and clinical signs, often without performing a necropsy and only
occasionally supported or confirmed by laboratory tests (presumptive diagnosis). Several
cases of death of unknown cause were recorded. Two necropsies were performed by the
veterinarians of the farms, who made the diagnoses based on clinical signs and necropsy
findings. The diagnosis of an outbreak of mortality affecting 9 cows was performed by
necropsy of 2 animals conducted by veterinary pathologists at the “Plataforma de Investi-
gación en Salud Animal” of the “Instituto Nacional de Investigación Agropecuaria” (INIA)
La Estanzuela. The pathologists also performed necropsies on 9 other occasions to diagnose
the cause of death.

Variation in herd size during the study year was calculated as the number of cows at
the beginning of the study added to the number of cows at the end of the study and divided
by two. This variable was categorized into three groups as follows: (i) herd size was
maintained at ±5%; (ii) herd size increased by more than 5%; and (iii) herd size decreased
by more than 5% [10].

2.3. Analysis of Data

The frequencies of dairy cow culling were calculated using descriptive statistics with
Microsoft Excel® and the statistical software R version 4.1.2 [24]. Results are presented in
the frequency tables.

3. Results
A total of 721 from a population of 3126 dairy cows were culled from June 2019 to

May 2020 (Table 2). The overall cow culling rate in the 12 herds averaged 23.1% (721/3126),
ranging from 17.4% to 35.8% in individual herds. Cow culling for slaughter averaged 18.1%
(565/3126), ranging from 10.4% to 27.1%. The average on-farm mortality rate was 4.5%
(141/3126) ranging from 1.1% to 8.1%. Sales for dairy purposes were 0.5% (15/3126) and
varied from 0% to 10.1%. The overall cow herd size on the 12 farms remained relatively
stable over the study period, with a slight average increase of 0.7%. The herd size at the
end of the study in 10 herds with an average annual culling rate of 22.8 ± 4.3% was within
±5% of the initial size. In one herd with an annual culling rate of 30.5%, the herd size
decreased by >5% by the end of the study. The remaining herd increased by >5% (12.8%),
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and although its annual culling rate was 35.8%, it was the only herd with a surplus of
replacement heifers and sold cows to other dairy farms. These sales represented 10.1% of
the total number of cows culled on the farm (Table 2).

Table 2. Frequency of cow culling in 12 herds in the departments of Colonia and San José, Uruguay
from June 2019 to May 2020.

Herd No.
Variables 1 2 3 4 5 6 7 8 9 10 11 12 Total

Average number of cows 74 92 148 156 179 174 235 288 357 339 344 740 3126
Overall culling, % (n) 24.5

(18)
26.2
(24)

35.8
(53)

18.0
(28)

25.7
(46)

30.5
(53)

17.4
(41)

26.4
(76)

18.5
(66)

26.2
(89)

26.4
(91)

18.4
(136)

23.1
(721)

Culling for slaughter, % (n) 19.0
(14)

19.6
(18)

19.6
(29)

14.1
(22)

24.6
(44)

27.1
(47)

11.1
(26)

21.9
(63)

10.4
(37)

21.5
(73)

23.8
(82)

14.9
(110)

18.1
(565)

Culling for mortality, % (n) 5.4
(4)

6.5
(6)

6.1
(9)

3.9
(6)

1.1
(2)

3.5
(6)

6.4
(15)

4.5
(13)

8.1
(29)

4.7
(16)

2.6
(9)

3.5
(26)

4.5
(141)

Culling for dairy sales, % (n) 0 0 10.1
(15) 0 0 0 0 0 0 0 0 0 0.5

(15)
Variations in the herd size
compared to initial size, % 2.7 −1.1 12.8 −1.9 2.2 −14.9 −0.4 −2.1 1.7 −0.6 −0.6 4.3 0.7

The reasons for cow culling in the 12 herds are shown in Table 3. Of the 721 cows
culled, 565 (78.3%) were transported to slaughter. Culling due to mortality and sales for
dairy represented 141 (19.6%) and 15 (2.1%) of the culled cows, respectively. Reproductive
failure, udder problems, lameness, and other diseases represented the reason for culling in
70.7% (510/721) of the total culled cows. This value increased to 90.3% (651/721) when the
deaths on the farm (n = 141) were included. Cow culling due to mastitis varied from 2.2%
to 8.1% between farms, while culling due to infertility ranged from 1.4% to 12.6%. Culling
due to infertility occurred on average at 380.9 days postpartum. The culling of cows due
to abortions ranged from 0.6% to 6.1%. Culling due to foot problems included sole ulcers
in 1.8% (13/721) and laminitis in 1.3% (9/721) of the cows. Out of the cows culled due to
low production (6.8%, 49/721), 65.3% (32/49) were young cows with up to two calvings
without apparent disease, while 34.7% (17/49) were healthy cows culled due to old age.
The causes of cow culling due to disease in the 12 herds are shown in Table 4.

Table 3. Frequency of causes of cow culling in 12 herds with an overall population of 3126 cows in
the departments of Colonia and San José, Uruguay, from June 2019 to May 2020.

Culling Causes No. % Of Culled Cows Range Between Herds %

Sale for slaughter 565 78.3 10.4–27.1

Udder problems
Mastitis 187 25.9 2.2–8.1

Poor udder
conformation 45 6.2 0–3.4

Reproductive
problems
Infertility 123 17.1 1.4–12.6
Abortion 88 12.2 0.6–6.1

Lameness
Foot 22 3.1 0–3.2

Trauma in a region of
the limb other than

the foot
11 1.5 0–1.4

Other diseases 34 4.7 0–2.7
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Table 3. Cont.

Culling Causes No. % Of Culled Cows Range Between Herds %

Low production
Old cows 17 2.4 0–5.4

Young cows up to
two calvings 32 4.4 0–2

Undesirable
temperament or

phenotype
6 0.8 0–1.1

Mortality 141 19.6 1.1–8.1

Sales for dairy 15 2.1 0–10.1

Total 721 100 17.4–35.8

Table 4. Frequency of other diseases associated with cow culling for slaughter in 12 herds in the
departments of Colonia and San José, Uruguay, from June 2019 to May 2020.

Diseases (Reported by Veterinarians) No. %

Unknown 10 29.4
Leukosis 9 26.5

Ruminal overload and/or meteorism 3 8.8
Paratuberculosis 2 5.9

Eye tumors 2 5.9
Vaginal tear 1 2.9

Abomasal displacement 1 2.9
Dystocia 1 2.9

Photosensitization 1 2.9
Hypocalcemia 1 2.9

Metritis 1 2.9
Traumatic reticuloperitonitis 1 2.9

Vulvar tumor 1 2.9
Total 34 100

The total annual cow mortality rate in the 12 herds averaged 4.5% (141/3126), ranging
from 1.1% to 8.1% in individual farms. In most of the cows that died (29.8%, 42/141) during
the study period, the cause of death was not identified (Table 5). The most frequently
reported causes of death included hypocalcemia in 15.6% (22/141), trauma (other than trau-
matic reticuloperitonitis and/or pericarditis) in 11.3% (16/141), leukosis in 7.1% (10/141),
metritis in 5% (7/141), ruminal overload in 5% (7/141), and traumatic reticuloperitonitis
and/or pericarditis in 4.3% (6/141) (Table 5).

Table 5. Frequency of reported causes of cow mortality in 12 herds in the departments of Colonia and
San José, Uruguay, from June 2019 to May 2020.

Causes No. %

Unknown 42 29.8
Hypocalcemia 22 15.6

Trauma 16 11.3
Leukosis 1 10 7.1

Metritis 7 5.0
Ruminal overload and/or meteorism 6 4.3

Traumatic reticuloperitonitis and/or pericarditis 2 6 4.3
Acidosis 3 2.1

Suffocation by immersion in water or mud 3 2.1
Dystocia 3 2.1

Acute mastitis 3 2.1
Paratuberculosis 2 1.4
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Table 5. Cont.

Causes No. %

Septicemia 3 2 1.4
Hypomagnesemia and hypocalcemia 2 1.4

Septic pododermatitis 2 1.4
Intestinal obstruction 2 1.4

Asphyxiation by hanging 1 0.7
Ketosis 1 0.7

Bacterial endocarditis 1 0.7
Ruminal tympany secondary to esophageal fibropapilloma 4 1 0.7

Bacterial pneumonia 1 0.7
Paratuberculosis and salmonellosis 5 1 0.7

Abscedative peritonitis 6 1 0.7
Uterine prolapse 1 0.7

Mammary vein rupture 7 1 0.7
Salmonellosis 8 1 0.7

Total 141 100
1–8 Diagnoses confirmed by “Plataforma de Investigación en Salud Animal” of INIA La Estanzuela, Colonia,
Uruguay; 1 1/10 leukosis cases; 2 3/6 cases of traumatic reticuloperitonitis and/or pericarditis; 3 2/2 septicemia
cases; 4–8 one case of each diagnosis.

4. Discussion
Studying the causes of the culling of dairy cows in Uruguay represents a challenge,

as most farmers and veterinarians do not use standardized classification criteria and
nomenclature. In addition, relatively few farms keep proper health records for individual
animals [25], which hampers conducting retrospective studies. To overcome these issues,
here we prospectively applied an internationally accepted classification scheme for the
causes of culling of dairy cows in 12 dairy farms in Uruguay [4]. This, which we consider a
pilot study, establishes the methodological bases to eventually carry out additional local
studies on a larger number of farms and cattle in the future.

Although the number of cows included in the study would have been sufficient to
represent the population of dairy cows in the target departments of Colonia and San José
(considering a proportion of cows culled per year of 25%, a confidence level of 95% and
an acceptable margin of error of 1.5%), the greatest difficulty for a study representing
this population lies in the need to achieve representation at the farm level, and the need
of random sampling. Because of these constraints, we elected farms by convenience
(non-random sampling), selecting farms that showed interest in and commitment for
participation. Thus, although our results cannot be extrapolated to a broader population,
they represent a contribution to the understanding of the causes of culling of dairy cows in
Uruguay, in the face of the absolute lack of local information on this topic.

In this study, the total annual cow culling rate in the 12 dairy herds was 23.1%. The
highest proportion of culling (18.1%) was for slaughter, 4.5% was due to mortality, and
0.5% corresponded to sales for dairy purposes, which were registered in only one of the
farms included in the study. Excluding dairy cow sales, the culling rate was 22.6%. For
pasture-based production systems, this value is lower than that registered in farms in
Argentina (28%) [26], and higher than those reported in New Zealand (13.2%) [18]. There is
no single optimal culling rate applicable to all herds owing to a variety of factors [4]. In
other countries, the annual culling rate varies among herds [10,27]. In our study, the culling
rates in some herds were less than 18%, indicating that such rates could be achieved by
controlling diseases, including reproduction disorders, which are the main causes of culling
for slaughter and mortality. Ideally, cost-benefit economic analysis should be conducted to
define the optimal cow culling rate for individual dairy herds in Uruguay, as low culling
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rates do not warrant profitability [15], particularly if productively inefficient animals are
retained in the herd. Furthermore, unwanted culling due to disease is usually not profitable.

This study identified two reasons that explained 61% of all culls in the studied herds:
udder problems (32.1%) and reproductive problems (29.3%). These values are higher
than those in countries with pastoral dairy production systems such as New Zealand
(45.4%) [17] and Australia (30.6%) [21]. Efforts to reduce dairy cow culling for slaughter
should focus on both problems. In this study, culling due to mastitis (25.9%, 187/721) was
higher than that reported in the United Kingdom [28], the USA [29], New Zealand [17,18]
and Australia [21]. The frequency of culling due to mastitis is often higher in countries
with confined production systems than in those with grazing systems [30]. However,
the Uruguayan pasture-based dairy system has a higher culling rate due to mastitis than
production systems under confinement. These data suggest the need to improve udder
health and hygienic udder management, and to identify the risk factors and causes of
mastitis to prevent and control this disease, which has significantly impacted dairy herds
in Uruguay over the last 20 years [31–33]. Therefore, field veterinarians and dairy farmers
should follow the mastitis control measures recommended for Uruguay [34]. Additionally,
further research is needed on the control of mastitis in local herds, given the characteristics
of their farming systems with daily outdoors grazing and herds predominantly of the
American Holstein biotype, which are less adapted to grazing conditions.

In the present study, infertility was the most frequent cause of culling due to re-
productive failure (17.1%, 123/721). This frequency is lower than that reported in New
Zealand [17,35] and similar to that reported in Australia [21]. In this study, given that
culling due to infertility occurred after the cow received four or five breeding attempts
without becoming pregnant, the average time from calving to culling due to infertility was
380.9 days. In one of the dairy farms in this study, cow culling due to infertility was 1.4%,
suggesting a target for improvement in other farms without retaining infertile cows.

Another variable that indicates low reproductive efficiency is the calving-conception
interval, which should be ≤85 days [36]. In Uruguay, this period has increased in recent
decades, from 131–150 days between 1997 and 2005 [37] to 169 days between 2008 and
2022 [38–40]. Gastal et al. [41] described an average calving-conception period of 147 days
from 2010 to 2018 in dairy herds in Southern Uruguay. This long calving-conception
interval can be reduced in Uruguayan dairy herds, given that additional data from a group
of 4839 cows in 10 herds revealed an average calving to conception interval of 106 days
(C. Lemaire, personal communication, 2022 [42]). The deterioration of the reproductive
efficiency of dairy cows is a growing problem worldwide [43]. American Holstein is the
most common dairy breed in North America, Europe, and Uruguay [3]. In Uruguay,
the pregnancy rate at the first service in New Zealand biotype Holstein cows was higher
(52.3%) than that of the American biotype Holstein (35.9%) in a pasture-based system, which
suggests better reproductive performance of the New Zealand genetic lines [44]. Therefore,
the use of the New Zealand Holstein biotype, which is well adapted to Uruguayan pasture-
based systems, seems to be a plausible option for achieving greater reproductive efficiency
and reducing the slaughter of cows due to low reproductive efficiency.

This study found that abortions contributed significantly (12.2%, 88/721) to dairy
cow culling. In Uruguay, a 14% average annual prevalence of abortions was estimated
in 10 herds with 4839 pregnant dairy cows between 2014 and 2016 (C. Lemaire, personal
communication, 2022 [42]). Another study determined the etiology in 53% (54/102) of
abortion cases subjected to laboratory investigation, while in 47% (48/102) of the cases, the
cause was undetermined [45]. The most common infectious causes were Neospora caninum
(55.6%, 30/54), Coxiella burnetii (11.1%, 6/54), and Campylobacter fetus subsp. venerealis
(3.7%, 2/54), whereas other diseases, such as salmonellosis and bovine parainfluenza virus,
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contributed to a lesser extent [45–47]. Other less common causes of abortion, such as
bovine polyomavirus-1, have recently been described in dairy cattle in Uruguay [48]. High
frequency of N. caninum abortions suggests that previously described control strategies
for this disease should be applied to reduce serological prevalence and abortions [49,50].
We found herds with high (6.1%) and low (0.6%) rates of cows culled due to abortion.
Therefore, it seems possible to reduce the culling of cows for this cause. Preventing
abortions is necessary to reduce cow culling rates due to reproductive problems, and it is
possible to propose a rate close to the 0.6% observed in a herd in this study or to consider
reference values used by countries with pasture-based systems to minimize abortions. In
Australia, the target pregnancy loss rate after a positive pregnancy test between 16 and
20 weeks is approximately 2%. When this rate is greater than 2%, the cause of abortion
should be investigated to prevent abortion [51]. Holstein animals carrying several genetic
hereditary diseases that cause reproductive losses have been identified in Uruguay [52,53],
therefore, the impact of such diseases should not be underestimated. Abortion associated
with selenium deficiency (“white muscle disease”) was recently diagnosed in a near-term
Holstein fetus from a dairy farm in Colonia, Uruguay (F. Giannitti, personal observation).

Culling cows for slaughter because of lameness accounted for 4.6% (33/721) of the
cases. This frequency was higher than that observed in New Zealand [17,21] and Aus-
tralia [54]. In this study, lameness was the fourth most frequent cause of culling cows
for slaughter. However, there was no culling of cows owing to lameness in some of the
dairy farms included in the study, which indicates that under the current conditions in
Uruguay, culling owing to lameness can be reduced. The use of footbaths, along with a
hoof maintenance program, is advisable [55]. Mainly within the first 30 days postpartum,
cows should be monitored to control metritis and the nutritional or metabolic problems
associated with laminitis. The culling rate of cows owing to trauma to regions of the
extremities other than the feet was 1.5% (11/721). To reduce culling, it is necessary to
optimize management measures, including culling unruly cows and avoiding inadequate
floors to prevent trauma. We recommend that first-calving cows should be separated from
multiparous cows to avoid dominance-associated accidents.

The impact of other infectious, nutritional, and metabolic diseases on cow culling is
unknown in most countries, and data on the causes of culling are limited. In this study,
the culling rate of cows for slaughter due to other diseases was 4.7% (34/721), which was
higher than that registered in Australia, where milk fever (hypocalcemia) and ruminal
meteorism represented only 0.65% and 0.52% of the reasons for culling, respectively [21]. In
this study, culling owing to these diseases was higher than that registered in countries with
similar production systems [17,54]. Although cow culling due to other diseases varied from
farm to farm, as expected, two farms did not cull cows in this category, suggesting that
culling can be minimized in Uruguayan herds. According to clinical diagnoses, the most
frequent diseases were bovine leukosis, ruminal overload and/or tympany/meteorism,
paratuberculosis, and tumors affecting the eyes. A similar situation has been reported
in Spain, where the most frequent diseases are infectious, metabolic, and/or digestive in
origin [56]. This study provides a preliminary overview of diseases that cause culling in
12 Uruguayan dairy herds. However, it is necessary to confirm presumptive diagnoses
using more specific laboratory analyses. In addition, it is important to prevent metabolic
and/or nutritional diseases during the dry period, monitor cows during early lactation,
and establish timely corrective measures. During this study, two notifiable diseases were
diagnosed and confirmed at the laboratory: bovine leukosis and paratuberculosis. In
Uruguay, paratuberculosis has a within-herd serologic prevalence of 5.6% to 16% and
70–72% of herds are infected [57,58]. The mean prevalence of leukosis in dairy cattle
was 78.8%, and the virus was present on 95% of Uruguayan farms in 2018 (F. Fernández,
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personal communication, 1998 [59]). These data suggest that the control of leukosis and
paratuberculosis would help reduce culling for slaughter and mortality.

The culling rate of cows for slaughter due to low production was 6.8% (49/721). This
proportion was lower than that reported in New Zealand [35]. High-yielding dairy cows
have a lower risk of being culled [29]. In our study, 65.3% (32/49) of the cows culled due to
low production were young cows with up to two calvings without apparent disease, but
with a history of abortion at 5–7 months of gestation or a poor body condition. Considering
that both abortion and low body condition result in low milk production [60], the reason
for culling in these cows might have been incorrectly registered by veterinarians and/or
farmers in our study.

The culling rate of cows for slaughter because of old age was 2.4% (17/721). This
value was lower than those reported in New Zealand [17], Australia [21], and the United
Kingdom [28]. Culling of cows for slaughter due to old age represented 34.7% (17/49) of
the total culling due to low production, and other cows culled in this category were young
cows (65.3%, 32/49). In this study, most cows were culled for reasons other than at the end
of their productive life, which constitutes early culling. Thus, animal health and longevity
must be improved to increase the length of productive life.

The annual cow mortality rate in the 12 herds was 4.5% (141/3126) and on-farm deaths
represented 19.6% of the total cow culling. This value is higher than the 2.1% reported
in New Zealand [18] and 3.2–4.3% reported in Ireland [19]. In Uruguay, a 5% mortality
rate in cows was estimated in a recent survey [16], which is slightly lower than the 6.9%
mortality rate previously estimated in 13 commercial dairy farms [61]. In this study, we
found that the mortality over total cow culling (141/721) was higher than that in other
countries with grazing systems. Moreover, higher than or equal to countries with confined
systems, characterized by having a high mortality rate [62–64]. Mortality varied from herd
to herd; in one herd, mortality was greater than 8%, which is a very high mortality rate in
cows and indicates animal welfare problems [65], however in another herd, it was 1.1%,
which suggests that adequate diagnostic services, investigation of risk factors, and adequate
control and prophylactic methods may reduce mortality rates. In this study, although the
cause of death was undetermined in many cases, hypocalcemia, trauma, bovine leukosis,
metritis, ruminal overload, traumatic reticuloperitonitis, and/or pericarditis were the
most frequently detected causes of mortality. These data are similar to those reported
in Denmark, where traumatic reticuloperitonitis and locomotor disorders were the most
frequent causes of mortality [66], while in Sweden, they were foot and/or limb diseases,
metabolic disorders, and udder diseases [67]. In Finland, udder and digestive disorders and
disorders associated with parturition are more frequent cause of death in dairy cows [68]
and mastitis was most often the underlying or both immediate and underlying cause of
death [69]. It is necessary to optimize animal handling and follow correct guidelines for
nutrition and diet management to avoid death due to ruminal overload, meteorism, and
metabolic and/or nutritional diseases. Traumatic reticuloperitonitis should be prevented
directly by avoiding the ingestion of wires and/or indirectly using intraruminal magnets
or magnets in forage harvesting machines for livestock feeding.

A reasonable annual culling rate due to health problems, including reproductive
failure, mastitis, nipple injury, calving difficulties, lameness, metabolic disorders, and
other health problems should not exceed 50–60% of the total cow culling [70] or up to
66% when deaths are included [15,71]. In this study, the culling rate for slaughter due to
health problems was 70.7%, a value that reached 90.3% when on-farm deaths (mortality)
were included, suggesting that several factors related to disease control, hygiene, cattle
management, and nutrition need to be improved to reduce the annual culling rate of cows
in the dairy herds.
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The annual culling rate of cows sold for dairy purposes in this study was 0.5%,
lower than in New Zealand (1.4%) [16], Ireland (14%) [19], Australia (6.4%) [21], Estonia
(6.8%) [72], and Canada (15.8%) [73]. The sale of dairy cows to continue their productive
life on other dairy farms is not frequent in Uruguay because most farms have high calf
mortality rates [25], therefore, they use all their calves for replacement without increasing
the herd. Additionally, an important number of young dairy heifers (9227 in 2023) are
exported to other countries [74]. In this regard, six of the farms in our study sold female
calves for export. These factors probably contribute to the lack of growth in the dairy herds
observed in this study.

5. Conclusions
Registering and systematizing the causes of cow culling are important for identifying

opportunities to improve herd profitability and animal welfare. This study determined
an annual dairy cow culling rate of 18.1% for slaughter and a mortality rate of 4.5% in
12 dairy herds in the departments of Colonia and San José, Uruguay. Sales of cows for dairy
purposes were negligible, which is partially explained by the minimal increase (average
of 0.7%) in herd size due to high cow culling and insufficient replacement rates. Health
(including reproductive) problems are the main causes of cow culling and the culling
rate of cows that have finished their productive lifespan due to aging is low. The most
frequent causes of cow culling for slaughter are udder and reproductive problems, and
mortality. To reduce culling, it is necessary to implement appropriate and rapid diagnostic
and epidemiological surveillance services and to support research activities aimed at
controlling infectious, metabolic, and nutritional diseases in dairy herds. It is also necessary
to investigate which breeds are better adapted to the pasture-based production systems
prevailing in Uruguay.

Author Contributions: Conceptualization, B.D.-D., S.F., F.G. and F.R.-C.; methodology, B.D.-D.,
R.D.C., F.R.-C. and F.G.; researching literature, B.D.-D. and F.G.; collection of data, F.R.-C., F.G. and
B.D.-D.; data curation, B.D.-D.; classified lameness, autopsies, and microscopic analysis, B.D.-D.,
R.D.C., F.G. and F.R.-C.; supervision, F.G. and F.R.-C.; writing—original draft preparation, B.D.-D.,
F.G. and F.R.-C.; writing—review and editing, F.G., R.D.C., S.F. and F.R.-C. All authors have read and
agreed to the published version of the manuscript.

Funding: This work was funded by grant PL_27 N-23398 and postgraduate scholarship 1070-2018
from INIA.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: The original contributions presented in this study are included in the
article. Further inquiries can be directed to the corresponding author.

Acknowledgments: We thank Martín Fraga, Yisell Perdomo, Cecilia Monesiglio, and Anderson
Saravia of INIA La Estanzuela for their technical assistance. The authors express their gratitude
to CONAPROLE, INIA’s Dairy Unit, “Instituto Nacional para el Control y Mejoramiento Lechero
Uruguayo” (MU), and the farmers and technical advisors of the dairy farms included in this study.

Conflicts of Interest: The authors declare no conflicts of interest.



Dairy 2025, 6, 3 12 of 15

References
1. Ministerio de Ganadería, Agricultura y Pesca, Oficina de Estadísticas Agropecuarias (MGAP-DIEA). Producción Animal: Lechería

Comercial—Año 2023 Uruguay. Available online: https://descargas.mgap.gub.uy/DIEA/Anuarios/Anuario2024/Anuario2024/
%20ANUARIO2024.pdf (accessed on 9 October 2024).

2. Fariña, S.R.; Chilibroste, P. Opportunities and challenges for the growth of milk production from pasture: The case of farm
systems in Uruguay. Agric. Syst. 2019, 176, 102631. [CrossRef]

3. Instituto Nacional de la Leche (INALE). Encuesta Lechera INALE 2014 Uruguay. Available online: https://www.inale.org/
estadisticas/encuesta-2014-resultados-definitivos-agrupados/ (accessed on 3 June 2018).

4. Fetrow, J.; Nordlund, K.V.; Norman, H.D. Invited review: Culling: Nomenclature, definitions, and recommendations. J. Dairy Sci.
2006, 89, 1896–1905. [CrossRef] [PubMed]

5. Orpin, P.G.; Esslemont, R.J. Culling and wastage in dairy herds: An update on incidence and economic impact in dairy herds in
the UK. Cattle Pract. 2010, 18, 163–172.

6. Thomsen, P.T.; Houe, H. Dairy cow mortality. A review. Vet. Q. 2006, 28, 122–129. [CrossRef]
7. Boulton, A.C.; Rushton, J.; Wathes, D.C. An empirical analysis of the cost of rearing dairy heifers from birth to first calving and

the time taken to repay these costs. Animal 2017, 11, 1372–1380. [CrossRef]
8. Mohd-Nor, N.; Steeneveld, W.; Mourits, M.C.M.; Hogeveen, H. The optimal number of heifer calves to be reared as dairy

replacements. J. Dairy Sci. 2015, 98, 861–871. [CrossRef]
9. Chiumia, D.; Chagunda, M.G.G.; Macrae, A.I.; Roberts, D.J. Predisposing factors for involuntary culling in Holstein-Friesian

dairy cows. J. Dairy Res. 2013, 80, 45–50. [CrossRef]
10. Mohn-Nor, N.; Steeneveld, W.; Hogeveen, H. The average culling rate of Dutch dairy herds over the years 2007 to 2010 and its

association with herd reproduction, performance and health. J. Dairy Res. 2014, 81, 1–8. [CrossRef]
11. DeVries, A. Symposium review: Why revisit dairy cattle productive lifespan? J. Dairy Sci. 2020, 103, 3838–3845. [CrossRef]
12. DeVries, M.; Bokkers, E.A.M.; Dijkstra, T.; van Schaik, G.; de Boer, I.J.M. Invited review: Associations between variables of routine

herd data and dairy cattle welfare indicators. J. Dairy Sci. 2011, 94, 3213–3228. [CrossRef]
13. Weigel, K.A.; Palmer, R.W.; Caraviello, D.Z. Investigation of factors affecting voluntary and involuntary culling in expanding

dairy herds in Wisconsin using survival analysis. J. Dairy Sci. 2003, 86, 1482–1486. [CrossRef] [PubMed]
14. DeVries, A.; Marcondes, M.I. Review: Overview of factors affecting productive lifespan of dairy cows. Animal 2020, 14, s155–s164.

[CrossRef] [PubMed]
15. Rogers, G.W.; Van Arendonk, J.A.M.; McDaniel, B.T. Influence of production and prices on optimum culling rates and annualized

net revenues. J. Dairy Sci. 1988, 71, 3453–3462. [CrossRef]
16. Instituto Nacional de la Leche (INALE). Encuesta Lechera INALE 2019 Uruguay. Available online: https://www.inale.org/

estadisticas/encuesta-lechera-2019-resultados-definitivos/ (accessed on 29 May 2022).
17. Kerslake, J.I.; Amer, P.R.; O’Neill, P.L.; Wong, S.L.; Roche, J.R.; Phyn, C.V.C. Economic costs of recorded reasons for cow mortality

and culling in a pasture-based dairy industry. J. Dairy Sci. 2018, 101, 1795–1803. [CrossRef]
18. Compton, C.; Heuer, C.; Carpenter, T.; McDougall, S.; Phyn, C. Patterns of culling and mortality and their attributed causes in

pasture-based seasonal calving cows in New Zealand. In Proceedings of the Society of Dairy Cattle Veterinarians of the NZVA
Annual Conference, Hamilton, New Zealand, 21–24 June 2016; pp. 129–141.

19. Maher, P.; Good, M.; Moore, S.J. Trends in cow numbers and culling rate in the Irish cattle population, 2003 to 2006. Ir. Vet. J. 2008,
61, 455–463. [CrossRef]

20. Roche, J.R.; Berry, D.P.; Bryant, A.M.; Burke, C.R.; Butler, S.T.; Dillon, P.G.; Donaghy, D.J.; Horan, B.; Macdonald, K.A.; Macmillan,
K.L. A 100-year review: A century of change in temperate grazing dairy systems. J. Dairy Sci. 2017, 100, 10189–10233. [CrossRef]

21. Workie, Z.W.; Gibson, J.P.; van der Werf, J.H.J. Analysis of culling reasons and age at culling in Australian dairy cattle. Anim.
Prod. Sci. 2021, 61, 680–689. [CrossRef]

22. Macdonald, K.A.; Penno, J.W.; Lancaster, J.A.S.; Bryant, A.M.; Kidd, J.M.; Roche, J.R. Production and economic responses to
intensification of pasture-based dairy production systems. J. Dairy Sci. 2017, 100, 6602–6619. [CrossRef]

23. Ministerio de Ganadería, Agricultura y Pesca, Oficina de Estadísticas Agropecuarias (MGAP-DIEA). Estadísticas del Sector
Lácteo—Año 2018 Uruguay. Available online: https://www.gub.uy/ministerio-ganaderia-agricultura-pesca/sites/ministerio-
ganaderia-agricultura-pesca/files/2020-02/informe_final_2018.pdf (accessed on 1 September 2019).

24. R Core Team. R: A Language and Environment for Statistical Computing; R Foundation for Statistical Computing: Vienna, Austria,
2021; Available online: https://www.R-project.org (accessed on 16 February 2022).

25. Schild, C.O.; Caffarena, R.D.; Gil, A.; Sánchez, J.; Riet-Correa, F.; Giannitti, F. A survey of management practices that influence calf
welfare and an estimation of the annual calf mortality risk in pastured dairy herds in Uruguay. J. Dairy Sci. 2020, 103, 9418–9429.
[CrossRef]

26. Rossler, N.; Giusiano, J.; Blangetti, D. Evaluación del impacto sobre el margen bruto de un conjunto de estrategias de manejo en
la actividad lechera. FAVE Sección Cienc. Agrar. 2016, 15, 65–76. [CrossRef]

https://descargas.mgap.gub.uy/DIEA/Anuarios/Anuario2024/Anuario2024/%20ANUARIO2024.pdf
https://descargas.mgap.gub.uy/DIEA/Anuarios/Anuario2024/Anuario2024/%20ANUARIO2024.pdf
https://doi.org/10.1016/j.agsy.2019.05.001
https://www.inale.org/estadisticas/encuesta-2014-resultados-definitivos-agrupados/
https://www.inale.org/estadisticas/encuesta-2014-resultados-definitivos-agrupados/
https://doi.org/10.3168/jds.S0022-0302(06)72257-3
https://www.ncbi.nlm.nih.gov/pubmed/16702253
https://doi.org/10.1080/01652176.2006.9695218
https://doi.org/10.1017/S1751731117000064
https://doi.org/10.3168/jds.2014-8329
https://doi.org/10.1017/S002202991200060X
https://doi.org/10.1017/S0022029913000460
https://doi.org/10.3168/jds.2019-17361
https://doi.org/10.3168/jds.2011-4169
https://doi.org/10.3168/jds.S0022-0302(03)73733-3
https://www.ncbi.nlm.nih.gov/pubmed/12741574
https://doi.org/10.1017/S1751731119003264
https://www.ncbi.nlm.nih.gov/pubmed/32024570
https://doi.org/10.3168/jds.S0022-0302(88)79951-8
https://www.inale.org/estadisticas/encuesta-lechera-2019-resultados-definitivos/
https://www.inale.org/estadisticas/encuesta-lechera-2019-resultados-definitivos/
https://doi.org/10.3168/jds.2017-13124
https://doi.org/10.1186/2046-0481-61-7-455
https://doi.org/10.3168/jds.2017-13182
https://doi.org/10.1071/AN20195
https://doi.org/10.3168/jds.2016-12497
https://www.gub.uy/ministerio-ganaderia-agricultura-pesca/sites/ministerio-ganaderia-agricultura-pesca/files/2020-02/informe_final_2018.pdf
https://www.gub.uy/ministerio-ganaderia-agricultura-pesca/sites/ministerio-ganaderia-agricultura-pesca/files/2020-02/informe_final_2018.pdf
https://www.R-project.org
https://doi.org/10.3168/jds.2020-18177
https://doi.org/10.14409/fa.v15i2.6589


Dairy 2025, 6, 3 13 of 15

27. Stevenson, M.A.; Lean, I.J. Descriptive epidemiological study on culling and deaths in eight dairy herds. Aust. Vet. J. 1998, 76,
482–488. [CrossRef]

28. Whitaker, D.A.; Macrae, A.I.; Burrough, E. Disposal and disease rates in British dairy herds between April 1998 and March 2002.
Vet. Rec. 2004, 155, 43–47. [CrossRef] [PubMed]

29. Pinedo, P.J.; DeVries, A.; Webb, D.W. Dynamics of culling risk with disposal codes reported by Dairy Herd Improvement dairy
herds. J. Dairy Sci. 2010, 93, 2250–2261. [CrossRef] [PubMed]

30. Washburn, S.P.; White, S.L.; Green, J.T.; Benson, G.A. Reproduction, mastitis, and body condition of seasonally calved Holstein
and Jersey cows in confinement or pasture systems. J. Dairy Sci. 2002, 85, 105–111. [CrossRef] [PubMed]

31. Gianneechini, R.E.; Concha, C.; Franklin, A. Antimicrobial susceptibility of udder pathogens isolated from dairy herds in the
West littoral region of Uruguay. Acta Vet. Scand. 2002, 43, 31–41. [CrossRef]

32. Gianneechini, R.; Concha, C.; Rivero, R.; Delucci, I.; Moreno-López, J. Occurrence of clinical and sub-clinical mastitis in dairy
herds in the west littoral region in Uruguay. Acta Vet. Scand. 2002, 43, 221–230. [CrossRef]

33. Gianneechini, R.; Concha, C.; Delucchi, I.; Gil, J.; Salvarrey, L.; Rivero, R. Mastitis bovina, reconocimiento de los patógenos
y su resistencia antimicrobiana en la Cuenca Lechera del Sur de Uruguay. Veterinaria 2014, 50, 4–32. Available online: https:
//www.revistasmvu.com.uy/index.php/smvu/article/view/132 (accessed on 9 August 2021).

34. De los Santos, R.; González-Rovello, Á.; Majul, L.; Umpiérrez, A.; Aldrovandi, A.; Gil, A.; Hirigoyen, D.; Zunino, P. Subclinical
bovine mastitis associated with Staphylococcus spp. in eleven Uruguayan dairy farms. J. Infect. Dev. Ctries. 2022, 16, 630–637.
[CrossRef]

35. Rocha, J.F.; Lopez-Villalobos, N.; Burke, J.L. Culling reasons in once-a-day milking cows and differences in production and type
traits between retained and culled cows. Proc. New Zeal. Soc. An. 2017, 77, 200–204.

36. Temesgen, M.Y.; Assen, A.A.; Gizaw, T.T.; Minalu, B.A.; Mersha, A.Y. Factors affecting calving to conception interval (days open)
in dairy cows located at Dessie and Kombolcha towns, Ethiopia. PLoS ONE 2022, 17, e0264029. [CrossRef]

37. Rovere, G.; Sotelo, F.; Valena, J.; Slavica, J. Mejoramiento lechero y el monitoreo reproductivo de los tambos uruguayos. In
Proceedings of the Memorias en cd-Rom IX Congreso Holstein de las Américas, Colonia, Uruguay, 23–28 April 2007; pp. 18–21.

38. Sotelo, F. Informe técnico. In La Vaca Lechera Promedio de Los Últimos Cinco Años. Quinquenio 2018–2022; Instituto Nacional para el
Control y Mejoramiento Lechero Uruguayo: Montevideo, Uruguay, 2023; p. 1.

39. Sotelo, F. Informe técnico. In La Vaca Lechera Promedio de Los Últimos Cinco Años. Quinquenio 2013–2017; Instituto Nacional para el
Control y Mejoramiento Lechero Uruguayo: Montevideo, Uruguay, 2018; pp. 1–2.

40. Sotelo, F. Informe técnico. In La Vaca Lechera Promedio de Los Últimos Cinco Años. Quinquenio 2008–2012; Instituto Nacional para el
Control y Mejoramiento Lechero Uruguayo: Montevideo, Uruguay, 2013; p. 1.

41. Gastal, G.D.A.; Lemaire, C.; Cavestany, D.; Hirigoyen, D. Perfil de registros reproductivos de ganado lechero en Uruguay. In
Proceedings of the Colecciones XLVIII Jornadas Uruguayas de Buiatría, Paysandú, Uruguay, 31 May–4 June 2021; Centro Médico
Veterinario de Paysandú, editor; Poster. pp. 196–198. Available online: https://www.inia.uy/perfil-de-registros-reproductivos-
de-ganado-lechero-en-uruguay (accessed on 1 January 2020).

42. Lemaire, C.; Grupo de Productores Lecheros Asociados al Centro Regional de Experimentación Agropecuaria (CREA), Colonia,
Uruguay. Personal communication, 2022.

43. Ooi, E.C.; Stevenson, M.A.; Beggs, D.S.; Mansell, P.D.; Pryce, J.E.; Murray, A.; Pyman, M.F. The impact of declining dairy fertility
on calving patterns and farm systems: A case study from northern Victoria, Australia. Agric. Syst. 2021, 193, 103228. [CrossRef]

44. Stirling, S.; Delaby, l.; Mendoza, A.; Fariña, S. Intensification strategies for temperate hot-summer grazing dairy systems in South
America: Effects of feeding strategy and cow genotype. J. Dairy Sci. 2021, 104, 12647–12663. [CrossRef] [PubMed]

45. Macías-Rioseco, M.; Silveira, C.; Fraga, M.; Casaux, L.; Cabrera, A.; Francia, M.E.; Robello, C.; Maya, L.; Zarantonelli, L.; Suanes,
A.; et al. Causes of abortion in dairy cows in Uruguay. Pesq. Vet. Bras. 2020, 40, 325–332. [CrossRef]

46. Macías-Rioseco, M.; Caffarena, R.D.; Fraga, M.; Silveira, C.; Giannitti, F.; Cantón, G.; Hecker, H.P.; Suanes, A.; Riet-Correa, F.
Abortion outbreak caused by Campylobacter fetus subspecies venerealis and Neospora caninum in a bovine dairy herd. Rev. Mex.
Cienc. Pecu. 2019, 10, 1054–1063. [CrossRef]

47. Macías-Rioseco, M.; Riet-Correa, F.; Miller, M.; Sondgeroth, K.; Fraga, M.; Silveira, C.; Uzal, F.A.; Giannitti, F. Bovine abortion
caused by Coxiella burnetii; report of a cluster of cases and review of the literature. J. Vet. Diagn. Investig. 2019, 31, 634–639.
[CrossRef]

48. Giannitti, F.; da Silva-Silveira, C.; Bullock, H.; Berón, M.; Fernández-Ciganda, S.; Benítez-Galeano, M.J.; Rodríguez-Osorio, N.;
Silva-Flannery, L.; Perdomo, Y.; Cabrera, A.; et al. Bovine Polyomavirus-1 (Epsilonpolyomavirus bovis): An emerging fetal pathogen
of cattle that causes renal lesions resembling polyomavirus-associated nephropathy of humans. Viruses 2022, 14, 2042. [CrossRef]

49. Campero, L.M.; Moore, D.P.; Echaide, I.E.; Campero, C.M.; Venturine, M.C. Neosporosis bovina en Argentina: A 25 años del
primer reporte en el país. Analecta Vet. 2021, 41, e056. [CrossRef]

50. Lagomarsino, H.; Scioli, A.; Rodríguez, A.; Armendano, J.; Fiorani, F.; Bence, Á.; García, J.; Hecker, Y.; Gual, I.; Cantón, G.; et al.
Controlling endemic Neospora caninum-related abortions in a dairy herd from Argentina. Front. Vet. Sci. 2019, 6, 446. [CrossRef]

https://doi.org/10.1111/j.1751-0813.1998.tb10188.x
https://doi.org/10.1136/vr.155.2.43
https://www.ncbi.nlm.nih.gov/pubmed/15285282
https://doi.org/10.3168/jds.2009-2572
https://www.ncbi.nlm.nih.gov/pubmed/20412941
https://doi.org/10.3168/jds.S0022-0302(02)74058-7
https://www.ncbi.nlm.nih.gov/pubmed/11860102
https://doi.org/10.1186/1751-0147-43-31
https://doi.org/10.1186/1751-0147-43-221
https://www.revistasmvu.com.uy/index.php/smvu/article/view/132
https://www.revistasmvu.com.uy/index.php/smvu/article/view/132
https://doi.org/10.3855/jidc.12960
https://doi.org/10.1371/journal.pone.0264029
https://www.inia.uy/perfil-de-registros-reproductivos-de-ganado-lechero-en-uruguay
https://www.inia.uy/perfil-de-registros-reproductivos-de-ganado-lechero-en-uruguay
https://doi.org/10.1016/j.agsy.2021.103228
https://doi.org/10.3168/jds.2021-20507
https://www.ncbi.nlm.nih.gov/pubmed/34538490
https://doi.org/10.1590/1678-5150-pvb-6550
https://doi.org/10.22319/rmcp.v10i4.5008
https://doi.org/10.1177/1040638719856394
https://doi.org/10.3390/v14092042
https://doi.org/10.24215/15142590e056
https://doi.org/10.3389/fvets.2019.00446


Dairy 2025, 6, 3 14 of 15

51. InCalf Book for Dairy Farmers. Dairy Australia 2017. Available online: https://cdn-prod.dairyaustralia.com.au/-/media/
project/dairy-australia-sites/national-home/resources/2020/07/08/incalf-book-for-dairy-farmers-2nd-editions-2017/incalf-
book-for-dairy-farmers-2nd-editions-2017.pdf?rev=13e66cb9bad44d4882ddcc7c4118e224 (accessed on 10 April 2024).

52. Branda-Sica, A.; Artigas, R.; de Torres, E.; Kinley, E.; Nicolini, P.; Federici, M.T.; Llambí, S. Monitoring of recessive defects
associated with low reproductive performance in dairy cattle in Uruguay. Open Vet. J. 2023, 13, 1290–1298. [CrossRef]

53. Briano-Rodriguez, C.; Romero, A.; Llambí, S.; Branda-Sica, A.; Federici-Rodriguez, M.T.; Giannitti, F.; Caffarena, R.D.; Schild,
C.O.; Casaux, M.L.; Dutra-Quintela, F. Lethal and semi-lethal mutations in Holstein calves in Uruguay. Ciénc. Rural 2021, 51, 7.
[CrossRef]

54. Aleri, J.W.; Lyons, A.; Laurence, M.; Coiacetto, F.; Fisher, A.D.; Stevenson, M.A.; Irons, P.C.; Robertson, I.D. A descriptive
retrospective study on mortality and involuntary culling in beef and dairy cattle production systems of Western Australia
(1981–2018). Aust. Vet. J. 2021, 99, 395–401. [CrossRef] [PubMed]

55. O’Driscoll, K. Lameness. In Teagasc Dairy Manual; Teagasc: Carlow, Ireland, 2016; pp. 295–298. Available online: https:
//www.teagasc.ie/media/website/animals/dairy/Lameness.pdf (accessed on 21 August 2020).

56. Armengol, R.; Fraile, L. Descriptive study for culling and mortality in five high-producing Spanish dairy cattle farms (2006–2016).
Acta Vet. Scand. 2018, 60, 45. [CrossRef] [PubMed]

57. Núñez, A.A. Paratuberculosis bovina en ganado lechero. In Proceedings of the Colecciones XXXV Jornadas Uruguayas de
Buiatría, Paysandú, Uruguay, 7–9 June 2007; Centro Médico Veterinario de Paysandú, editor. pp. 97–108. Available online:
http://dspace.fvet.edu.uy:8080/xmlui/handle/123456789/244 (accessed on 18 August 2021).

58. Piaggio, J.; Núñez, A.; Gil, A. Johne’s disease serological prevalence in Uruguayan dairy cows. In Proceedings of the
Seventh International Colloquium on Paratuberculosis, Bilbao, Spain, 12–14 June 2002; p. 104. Available online: https:
//www.paratuberculosis.com/publications/proceedings/proc7.pdf (accessed on 13 October 2021).

59. Fernández, F.; Ministerio de Ganadería, Agricultura y Pesca, Dirección General de Servicios Ganaderos (MGAP-DGSG), Montev-
ideo, Uruguay. Muestreo Serológico Aleatorio para Determinar la Prevalencia de Distintas Enfermedades. Personal communica-
tion, 1998.

60. Hossein-Zadeh, N.G. Effects of main reproductive and health problems on the performance of dairy cows, a review. Span. J. Agric.
Res. 2013, 11, 718–735. [CrossRef]

61. Pereira, I.; Cruz, I.; Ruprechter, G.; Meikle, A. Salud y eficiencia reproductiva de vacas lecheras en sistemas de base pastoril
en Florida: Resultados preliminares del monitoreo. In Proceedings of the Colecciones XLV Jornadas Uruguayas de Buiatría,
Paysandú, Uruguay, 8–9 June 2017; Centro Médico Veterinario de Paysandú, editor. pp. 132–144. Available online: https:
//buiatriapaysandu.uy/img/publicaciones/buiatria2017.pdf (accessed on 3 September 2018).

62. Mee, J.F.; Boyle, L.A. Assessing whether dairy cow welfare is “better” in pasture-based than in confinement-based management
systems. N. Z. Vet. J. 2020, 68, 168–177. [CrossRef]

63. Arnott, G.; Ferris, C.P.; O’Connell, N.E. Review: Welfare of dairy cows in continuously housed and pasture-based production
systems. Animal 2017, 11, 261–273. [CrossRef] [PubMed]

64. Compton, C.W.R.; Heuer, C.; Thomsen, P.T.; Carpenter, T.E.; Phyn, C.V.C.; McDougall, S. Invited review: A systematic literature
review and meta-analysis of mortality and culling in dairy cattle. J. Dairy Sci. 2017, 100, 1–16. [CrossRef]

65. Thomsen, P.T.; Houe, H. Cow mortality as an indicator of animal welfare in dairy herds. Res. Vet. Sci. 2018, 119, 239–243.
[CrossRef]

66. Thomsen, P.T.; Dahl-Pedersen, K.; Jensen, H.E. Necropsy as a means to gain additional information about causes of dairy cow
deaths. J. Dairy Sci. 2012, 95, 5798–5803. [CrossRef]

67. Alvásen, K.; Jansson-Mörk, M.; Dohoo, I.R.; Sandgren, C.H.; Thomsen, P.T.; Emanuelson, U. Risk factors associated with on-farm
mortality in Swedish dairy cows. Prev. Vet. Med. 2014, 117, 110–120. [CrossRef]

68. Hagner, K.A.; Nordgren, H.S.; Aaltonen, K.; Sarjokari, K.; Rautala, H.; Sironen, T.; Sukura, A.; Rajala-Schultz, P.J. Necropsy-based
study on dairy cow mortality—Underlying causes of death. J. Dairy Sci. 2023, 106, 2846–2856. [CrossRef]

69. Hagner, K.A.; Nordgren, H.S.; Sarjokari, K.; Sukura, A.; Rajala-Schultz, P.J. Role of mastitis in on-farm deaths of Finnish dairy
cows. J. Dairy Sci. 2024, 107, 5962–5973. [CrossRef] [PubMed]

70. Sol, J.; Stelwagen, J.; Dijkhuizen, A.A. A three year herd health and management program on thirty Dutch dairy farms. Vet. Q.
1984, 6, 149–157. [CrossRef]

71. Rogers, G.W.; Van Arendonk, J.A.M.; McDaniel, B.T. Influence of involuntary culling on optimum culling rates and annualized
net revenues. J. Dairy Sci. 1988, 71, 3463–3469. [CrossRef]

72. Rilanto, T.; Reimus, K.; Orro, T.; Emanuelson, U.; Viltrop, A.; Mõtus, K. Culling reasons and risk factors in Estonian dairy cows.
BMC Vet. Res. 2020, 16, 173. [CrossRef] [PubMed]

https://cdn-prod.dairyaustralia.com.au/-/media/project/dairy-australia-sites/national-home/resources/2020/07/08/incalf-book-for-dairy-farmers-2nd-editions-2017/incalf-book-for-dairy-farmers-2nd-editions-2017.pdf?rev=13e66cb9bad44d4882ddcc7c4118e224
https://cdn-prod.dairyaustralia.com.au/-/media/project/dairy-australia-sites/national-home/resources/2020/07/08/incalf-book-for-dairy-farmers-2nd-editions-2017/incalf-book-for-dairy-farmers-2nd-editions-2017.pdf?rev=13e66cb9bad44d4882ddcc7c4118e224
https://cdn-prod.dairyaustralia.com.au/-/media/project/dairy-australia-sites/national-home/resources/2020/07/08/incalf-book-for-dairy-farmers-2nd-editions-2017/incalf-book-for-dairy-farmers-2nd-editions-2017.pdf?rev=13e66cb9bad44d4882ddcc7c4118e224
https://doi.org/10.5455/OVJ.2023.v13.i10.8
https://doi.org/10.1590/0103-8478cr20200734
https://doi.org/10.1111/avj.13096
https://www.ncbi.nlm.nih.gov/pubmed/34169510
https://www.teagasc.ie/media/website/animals/dairy/Lameness.pdf
https://www.teagasc.ie/media/website/animals/dairy/Lameness.pdf
https://doi.org/10.1186/s13028-018-0399-z
https://www.ncbi.nlm.nih.gov/pubmed/30055624
http://dspace.fvet.edu.uy:8080/xmlui/handle/123456789/244
https://www.paratuberculosis.com/publications/proceedings/proc7.pdf
https://www.paratuberculosis.com/publications/proceedings/proc7.pdf
https://doi.org/10.5424/sjar/2013113-4140
https://buiatriapaysandu.uy/img/publicaciones/buiatria2017.pdf
https://buiatriapaysandu.uy/img/publicaciones/buiatria2017.pdf
https://doi.org/10.1080/00480169.2020.1721034
https://doi.org/10.1017/S1751731116001336
https://www.ncbi.nlm.nih.gov/pubmed/27364762
https://doi.org/10.3168/jds.2016-11302
https://doi.org/10.1016/j.rvsc.2018.06.021
https://doi.org/10.3168/jds.2012-5625
https://doi.org/10.1016/j.prevetmed.2014.08.011
https://doi.org/10.3168/jds.2022-22466
https://doi.org/10.3168/jds.2024-24405
https://www.ncbi.nlm.nih.gov/pubmed/38522830
https://doi.org/10.1080/01652176.1984.9693929
https://doi.org/10.3168/jds.S0022-0302(88)79952-X
https://doi.org/10.1186/s12917-020-02384-6
https://www.ncbi.nlm.nih.gov/pubmed/32487155


Dairy 2025, 6, 3 15 of 15

73. Canadian Dairy Information Centre (CDIC). Culling and Replacement Rates in Dairy Herds in Canada. 2024. Available online:
https://agriculture.canada.ca/sites/default/files/documents/2024-05/genetics-cull_e-2023.pdf (accessed on 25 July 2024).

74. Ministerio de Ganadería, Agricultura y Pesca, Dirección General de Servicios Ganaderos (MGAP-DGSG). Exportación de
Animales en Pie—Año 2023 Uruguay. Available online: https://www.gub.uy/ministerio-ganaderia-agricultura-pesca/datos-y-
estadisticas/datos/exportaciones-animales-pie-ano-2023 (accessed on 12 March 2024).

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://agriculture.canada.ca/sites/default/files/documents/2024-05/genetics-cull_e-2023.pdf
https://www.gub.uy/ministerio-ganaderia-agricultura-pesca/datos-y-estadisticas/datos/exportaciones-animales-pie-ano-2023
https://www.gub.uy/ministerio-ganaderia-agricultura-pesca/datos-y-estadisticas/datos/exportaciones-animales-pie-ano-2023

	Introduction 
	Materials and Methods 
	Selection and Location of Dairy Farms 
	Dairy Farm Visit and Data Collection 
	Analysis of Data 

	Results 
	Discussion 
	Conclusions 
	References

