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®daKTOpPU PU3MKY NATONOTIN Y WBILbKUX KOPiB HA BEIMKOMY NPOMUC/IOBOMY
KOMN/EKCi

AHoTanisi. BUpoOHHUIITBO MOJIOKa PO3LIMPIOETHCS 3 MACIITAOHUM Ta IHTEHCHBHUM PO3BHTKOM TBAapHHHHMIITBA, 32 SIKOTO CBOEYACHO BH-
SIBJISITH TIPOOJIEMH 31 3[I0pOB’SIM KOpIB Ha BEJHMKHX ()epMax € MEepLIOUYSpProBO0 3aaueto sl 3a0e3MeyeHHs 310pOB sl BChOTrO CTajia Ta MiHiMi-
3a1lii eKOHOMIYHHX 30MTKIB. METOI0JIONIYHOI0 OCHOBOIO HAyKOBHX JOCHIDKEHB OyJI METOIM 1X NPOBEIEHHS Y 300TeXHIUHIH npakTumi. [ani
BETEPUHAPHOTO, 300TEXHIYHOTO Ta IUIEMIHHOTO OOMIKY, Oynu 3i0paHi 1Mo kopoBax (n1=94 roi.) mBIIBKOI TOPOIM PI3HOTO JIAKTALIHHOTO BiKy
(mepioi—yeTBeproi JakTaii) ynpogorxk 2020-2024 pp. na MBK “€xarepunocnaBcbkuit” JIHinpornerpoBcbKoi obnacti. BeranosneHo, 1o
YIIPOAOBXK JAKTALiHHOTO Mepiofy MIBII[bKI KOPOBH HA BEJIMKOMY HMPOMHCIOBOMY KOMIUICKC] Ta BEJIMKO-TPYHNOBOMY yYTPHUMaHHI BPa)KalOTHCS
TIpHHAHMHI OfiHi€T0 maTonoriero. He3anexxHo Bij BiKy IIBII[BKUX TBAPUH BHM ST BPOKAETHCS MACTHTOM, IO CTAaHOBHTH Bix 29,6 % crana mep-
Bictok I rpynu Ta 35,3 % TBapun 4erBeproi jakrauii [V rpynu. JIpyrum 3a 3HadeHHAM cepeq HeiH(EeKUiiHUX 3aXBOPIOBAHb TBAPUH Y CTail
TIpHIIaZac Ha XBOPOOH OpraHiB BiJTBOPEHHS: 3aTPUMKa IUIAIICHTH ITiCIIs ITOJIOTIB KOJIMBAEThCs Bix 7,5 % y craji mepBicTok, 1o 35,4 % y kopis
npyroi makramnii. [Ipy mboMy, y MIBIIIBKUX TBapHH TPETHOI 1 YeTBEPTOl JaKTamil s MaToJIoris BiqMidaeThcs Ha piBHI BianosigHo 1,51 17,6 %.
BUHUKHEHHSI METPUTIB Y KOPIB HalpsiMy He MOB’S3aHO i3 3aTPUMKOIO IUTALICHTH. Y TBapHH IPYTOl JIAKTallii 1i€l maTonorii He BUABJICHO, SIK i
HE CIIOCTepirajiocst BUIaaKiB abopry. HaToMicTh y MIBIBKUX KOPIB NEpIIOi, TPETHOI Ta YeTBEPTOI JaKTaliil KIIbKICTh a0OpTiB 3HAX0aMIacs Ha
piBHi Bigmosiguo 14,8, 17,6 1 10,5 %. Ha mpoMuciioBoMy KOMILIEKCI Cepesi BUCOKOIPOTYKTHBHUX KOPIB 3HAYHO MOIIMPEHA Ky/IbraBicTh. SIKII0
y TBapuH IIEPLIOi, TPETHOI Ta YETBEPTOT JIAKTallil 3aXBOPIOBaHHS KiHIIBOK He Tepesuiye 11,8 %, To s TBapHH Apyroi JaKTawii Lei mokas-
HHK 3HAXOAUTHCS Ha piBHI 22,6 %. JloBeneHo, 110 CBOEYaCHO BHSBJICHA MATOJIOTIS 3 MOAIBIINM ONIEPATUBHIM BTPYYaHHSIM J1a€ MOXKIIMBICTD
TBapHHAM MaTH BiIHOCHO XOPOIII OKa3HUKH BiITBOPHOI (PYHKIIIi: cepBic-Tiepion CTAaHOBUTE B cepernHboMy 136,1-155,8 nobu; MixkoTenbHMIA
nepion — 428,2-447,8 nobwu; inaexc ocimeHinus — 2,00-2,32 ognnnni. GyHKIIOHATbHA aKTUBHICTh BUMEHI IIBIIBKHX KOPIB Oyia JOCHTh BUCO-
KOO, IO JAJI0 MOXJIMBICT JIAKTYBATH @K 10 3aIlyCKy: BITHOCHO HAWHW>KYMI PiBEHb Y010 OyB y HEPBICTOK i CTAHOBUB B cepenHboMy 77143
KT, @ HAfBUIIIM YIOEM XapaKTepH3yBaIINCs TBAPHHHU TPeThoi JakTamii — 9023,9 kr. BUpoOHHIITBO MOIOYHOTO KUPY 32 3aBEpIICHY JIAKTAIIiI0
KosmBaocs Bin 510,4 kr 1o 762,9 Kr, 110 i AKPECIBaIO MPOAYKTUBHUI MOTEHIia KOPiB Oypoi HIBIIIbKOT MTOPOAH.

KurouoBi csioBa: matonoris; BinTBopHa (QyHKIIs; piBEHh MOJIOYHOI IPOAYKTUBHOCTI.
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Introduction

In recent decades, the technology of dairy production in
developed countries has undergone profound transformations.
Innovations such as cow activity monitoring systems and
automated milking technologies are rapidly accelerating adoption
(de Koning, 2010). These advancements, coupled with economic
pressures and demographic shifts, have led to a reduction in the
number of farms while increasing herd sizes and overall milk
production. However, these changes profoundly impact the health,
welfare, and management practices of dairy herds (Maltz, 2020).

The significant increase in milk yield per cow is attributed to
advancements in feeding strategies and genetic selection. High
genetic potential for productivity, combined with optimal feeding
and management, ensures consistently high milk yields throughout
the lactation period (Zobel et al., 2013; Fujiwara et al., 2018).
Quantitative genetics, particularly the use of sexed semen, has
played a pivotal role in accelerating genetic progress, supporting
herd expansion and improving productivity metrics (De Vries et
al., 2008; Butler, 2013).

In addition to productivity goals, the modern dairy industry
faces increasing demands to strengthen food safety, enhance
biosecurity, minimize antimicrobial use, and prioritize animal
welfare. The global rise in organic dairy farming reflects these
emerging priorities (Barkema et al., 2015). However, industrial
systems characterized by high livestock density and limited
opportunities for natural behavior, such as grazing and resting,
raise concerns about animal welfare and comfort (Krueger et al.,
2020; Nedosekov et al., 2021).

The European Union’s “Farm to Fork” strategy highlights the
importance of improving animal health and welfare, recognizing
their critical role in sustaining productivity and extending economic
use (Vasseur et al., 2012; Shepley et al., 2019). Nevertheless,
intensive exploitation of dairy cows in large industrial complexes
presents ongoing challenges. Suboptimal housing and management
systems contribute to health issues, including lameness (Popescu
et al., 2013), reproductive failures (Borchers et al., 2017), reduced
productive potential (Bar & Ezra, 2005), and shortened productive
lifespan post-recovery (Khan et al., 2015).

Early detection of pathologies and timely interventions are
essential for maintaining animal health and productivity (Ellingsen
et al., 2012). The increasing focus on genetic resistance to diseases
represents a promising strategy for improving herd health and
reducing susceptibility to infections (Berry et al., 2011). Livestock
behavior, particularly rumination (averaging 9-12 hours daily),
serves as a key indicator of welfare and health, reflecting both
physiological and social states (Aikman et al., 2008; Beauchemin,
2018).

Pathologies in dairy cattle pose significant economic risks, not
only through decreased productivity but also due to the financial
burden of veterinary care and preventive measures (Fikadu
et al., 2016). With the intensification of dairy farming, timely
identification of health issues is critical to ensuring herd health
and minimizing economic losses (Shinde et al., 2017; Nayeri et al.,
2019; Li et al., 2022).

As the scale of industrial dairy farming continues to grow,
addressing challenges related to animal welfare and health remains
a priority. The development and implementation of strategies
that balance high productivity with optimal animal care will be
essential to the sustainability of modern dairy systems.

The aim of the study was the assessment of the productive
qualities level realized in Brown Swiss cows of different ages
experiencing short-term non-infectious pathologies.

Materials and methods

The study was based on methods applicable in zootechnical
practice. Veterinary, zootechnical, and breeding records were
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collected for 94 Brown Swiss cows of varying lactation ages (first
to fourth lactation) from 2020 to 2024 at the Yekaterinoslavsky
dairy complex in the Dnipropetrovsk region. The analysis included
animals diagnosed with early-stage non-infectious pathologies,
where timely medical interventions allowed them to remain in the
herd and complete their lactation.

Pathologies considered included udder diseases, reproductive
system disorders, limb conditions, digestive diseases, technological
injuries, displaced abomasum, udder injuries, ketosis, and
respiratory diseases. Four groups of cows were formed based on
lactation stage and pathology:

Group I: First-lactation heifers (n = 27);

Group II: Second-lactation cows (n = 31);

Group III: Third-lactation cows (n = 19);

Group IV: Fourth-lactation cows (n = 17).

Milk yield was monitored monthly for one week, and
productivity was calculated for 305 days or the entire lactation. Milk
quality was assessed using automatic sampling during milking
with a "Parallel" milking system. Fat content (%) was determined
during the 2nd-3rd month of lactation using automatic analyzers
"AKM-98" and "Ekomilk 120 — KAM 98-2A," with validation by
Gerber's acid method. Protein content (%) was measured using the
refractometric method on the IRF-454 B2M apparatus.

Reproductive performance was evaluated using the following
metrics: Service period (SP) — time from calving to effective
artificial insemination (days); Intercalving period — interval
between successive calvings (days); Insemination index — number
of sperm doses per fertile insemination.

Reproductive coefficient (CoR): Calculated as CoR = 365/
Intercalving period, with optimal values ranging from 1.0 to 0.95.

In the industrial complex, an SP of 85 days is considered
optimal, with values exceeding this indicating infertility. Infertility
duration (I) was calculated as:

I=SP-385

To estimate offspring losses due to infertility, a coefficient of
offspring per day was calculated, assuming 0.0035 offspring/day
(1 offspring/285 days). Loss of offspring (LoO) was calculated as:

LoO =1x0.0035

Data were statistically analyzed using a PC-based software
package for statistical functions.

This methodology allowed for a comprehensive evaluation
of productive and reproductive traits in Brown Swiss cows under
conditions of short-term non-infectious pathologies.

Results

The research demonstrated that non-infectious diseases affect
a significant portion of the herd in large industrial complexes,
independent of the age or adaptation of Brown Swiss cows to
intensive farming practices. During the lactation period, all cows,
from first-lactation heifers to older animals, were prone to at least
one pathology (Table 1).

Mastitis was the most prevalent condition, consistently
affecting the udder across all age groups. Among first-lactation
heifers (Group I), 29.6 % were diagnosed with mastitis. The
prevalence was slightly higher in second-lactation cows (Group
1) at 32.3 % and third-lactation cows (Group III) at 31.6 %.
The highest occurrence was observed in fourth-lactation cows
(Group 1V), where 35.3 % were affected. These findings indicate
that, regardless of age, Brown Swiss cows housed in large-group
systems are highly susceptible to mastitis during the lactation
period, with prevalence ranging from 29.6 % to 35.3 %.

Reproductive organ diseases ranked second among non-
infectious pathologies in the herd. Placental retention after calving
was recorded in all lactation groups. The lowest rates were observed
in Group I (first-lactation heifers) and Group III (third-lactation
cows) at 7.5 % and 10.5 %, respectively.
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Table 1 — The dynamics of diseases of Brown Swiss cows of different lactation ages, %

Group of animals by age in lactation

Diseases
1, n=27 1T, n=31 111, n=19 IV, n=17

Udder diseases (mastitis) 29.6 323 31.6 353
Diseases of reproductive organs:

retained placenta 7.5 354 10.5 17.6

metritis 29.6 - 26.3 10.1
Diseases of the limbs (lameness) 11.1 22.6 10.6 11.8
Abortions 14.8 - 10.5 17.6
Ot o oot of e, i
Total, % 100.0 100.0 100.0 100.0

The prevalence of placental retention was notably higher in
fourth-lactation cows (Group 1V), with an average rate of 17.6 %.
The highest incidence occurred in second-lactation cows (Group
II), where an average of 35.4 % experienced this condition.

These results highlight the significant impact of both mastitis
and reproductive disorders on the health and productivity of Brown
Swiss cows in industrial settings, emphasizing the need for effective
management and prevention strategies.

Placental retention affected both young lactating animals and
older cows already adapted to industrial farming practices. The
highest rate was observed in second-lactation cows (Group II),
affecting an average of 35.4 % of the herd.

Placental retention was often accompanied by uterine
inflammation, particularly metritis. Among first-lactation cows
(Group 1), 29.6 % developed metritis, while the prevalence was 26.3
% in third-lactation cows (Group III). In contrast, only 10.1 % of
fourth-lactation cows (Group IV) were affected, and no cases of
metritis were recorded in second-lactation cows (Group II). Thus,
metritis was most prevalent in first- and third-lactation cows, with
no occurrences in second-lactation cows.

High rates of abortions were noted in first-lactation cows
(Group 1) and fourth-lactation cows (Group 1V), averaging 14.8
% and 17.6 %, respectively. Third-lactation cows (Group III) had
a lower incidence of 10.5 %, while no abortions were recorded in
second-lactation cows (Group II).

Limb diseases were a common issue due to the high body
weight of Brown Swiss cows, hard flooring in recreation areas,
and pathways leading to milking areas. Lameness was observed
in 11.1% of first-lactation cows (Group I), 10.6 % of third-lactation
cows (Group III), and 11.8 % of fourth-lactation cows (Group
IV). Second-lactation cows (Group II) experienced the highest
incidence of lameness, at an average of 22.6 %. Other non-
infectious conditions, such as displaced abomasum, udder injuries,
ketosis, and respiratory diseases, affected 7.4 % of first-lactation
cows (Group I) and up to 10.5 % of third-lactation cows (Group III).

The reproductive qualities of the experimental (Table 2) Brown
Swiss cows across all groups corresponded to the characteristics
of highly productive animals in industrial systems. However, the
service period exceeded the optimal range of 80—85 days in all
groups.

The shortest service period was recorded in first-lactation cows
(Group I), averaging 136.2 days. Fourth-lactation cows (Group
IV) had the longest service period, averaging 155.8 days, which
was 12.6 % longer than that of first-lactation cows. Second- and
third-lactation cows (Groups II and III) had service periods of 141.1
and 143.5 days, respectively. These findings highlight the need
for targeted management strategies to address health issues and
optimize reproductive performance in industrial dairy systems.

The extended service period in the experimental Brown Swiss
cows led to offspring losses due to infertility. In groups I-III,
infertility lasted an average of 51.2—58.5 days. The longest duration
was observed in fourth-lactation cows (Group IV), reaching
70.8 days, 27.7 % higher than in first-lactation cows (Group I).
Considering that 1 day of infertility results in the loss of 0.0035
offspring, groups I-III lost 0.18—0.21 offspring, while group I'V lost
0.25 offspring.

The prolonged service period also extended the lactation period
across all groups. In groups I-III, the lactation period averaged
376.2-383.5 days, exceeding the standard 305 days by 1.23-1.25
times.

The intercalving period was similarly extended, averaging
428.8—447.8 days across the four groups, 1.17-1.23 times higher
than the standard 365 days.

The long service period was linked to artificial insemination
effectiveness. The lowest insemination index was recorded in group
111, averaging 2.0 units. Group I had a slightly higher index at 2.04
units. In group II, the insemination index averaged 2.32 units, 12.1
% higher than in group I and 13.8 % higher than in group III. The
highest insemination index was in group IV, averaging 2.56 units,
9.4 % higher than group II and 20.3 % and 21.9 % higher than
groups I and III, respectively.

Table 2 — Reproductive qualities of Brown Swiss cows affected by a single pathology

Duration of the period, days Coefficient
Group of animals service period infertility lactation peri:;}\gigeen inse;l(ijgition regz(;iiictt}i]ve
I, n=27 136.2 +5.81 51.2+5.81 376.2 +5.81 428.2 £ 5.80 2.04+0.185 0.86 +£0.011
I, n=31 141.1 +7.83 56.1+7.30 381.1+7.33 433.1+£7.30 2.32+0.211 0.85+0.013
I, n=19 143.5 + 8.83 58.5+8.30 383.5+8.33 435.5+8.80 2.00+0.279 0.84+0.016
IV, n=17 155.8+6.90 70.8 + 6.89 395.8+6.90 447.8 £ 6.89 2.56+£0.25 0.82+0.012
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Table 3 — Productive qualities of Brown Swiss cows for one disease during lactation

Milk productivity during of the period

Group of animals standard lactation

- Production of fat and protein
full lactation

kg c kg c kg c
I, n=27 7714.3 £263.22 1367.7 9477.8 £435,41 2262.5 510.4+17.13 89.0
I, n=31 8778.4 £ 154.28* 858.5 10640.0 £ 283.53** 1578.6 647.2 + 13,05 72.7
I, n=19 9023.9 + 135.81** 592.0 11018.5 +420.91** 1834.7 659.1 £15.22 66.3
IV, n=17 8681.3 + 185.58* 765.2 10943.7 £ 328.77%** 1355.5 762.9 £27.51 113.4

Notes: 1. * —P<0.01; 2. ** — P<0.001; 3. ** — P<0.05 to the I group.

The long service and lactation periods reduced the reproductive
coefficient, which should normally be 1.0. The highest coefficient
was 0.86 in first-lactation cows (Group I), while the lowest was 0.82
in fourth-lactation cows (Group 1V).

Despite pathologies during lactation, milk productivity
remained high (Table 3). Productive qualities corresponded to the
adaptive properties of Brown Swiss cows. Milk yields for groups 11
and IV were similar, averaging 8,778.4 and 8,681.3 kg, respectively,
exceeding group I by 12.1 % (P<0.01) and 11.1 % (P<0.01).

During 305 days of lactation, the highest milk productivity was
observed in group III (third-lactation cows), which had adapted
well to conditions, averaging 9,023.9 kg. This was 2.7 % and 3.8%
higher than groups II and IV, respectively, and 14.5 % higher than
group I (P<0.001).

The milk yield of Brown Swiss cows during full lactation
exceeded the standard lactation rate by 17.5-20.7 %. In groups
II and IV, the average milk yield was 10,640.0 and 10,943.7 kg,
respectively, exceeding that of first-lactation cows in group I by
10.9 % (P<0.05) and 13.4 % (P<0.05).

The highest milk productivity was observed in third-lactation
cows (group III), with an average yield of 11,018.5 kg, comparable
to groups II and IV but 13.9 % higher than first-lactation cows in
group I (P<0.05).

All groups produced substantial amounts of milk fat and protein
throughout the lactation period, directly correlating with their
milk productivity. In groups II and III, fat and protein production
averaged 647.2 and 659.1 kg, respectively, while in group 1V, these
values were higher by 15.2 % (P<0.001) and 13.6 % (P<0.001).
Milk fat and protein production in fourth-lactation cows (group IV)
exceeded that of first-lactation cows (group I) by 33.1 % (P<0.01).

Discussion

The level of productivity has been a primary selection criterion
for dairy cattle in recent decades, but it is genetically negatively
correlated with disease resistance (Hooijer et al., 2001; Carlén et
al., 2004; Konig et al., 2008). Consequently, genetic selection
for improved health is now included in selection indices in most
developed countries (Barkema et al., 2015).

Udder diseases, particularly mastitis, are the most common
pathologies in high-yielding dairy cattle. Mastitis, caused by
bacteria, viruses, or fungi, not only reduces milk productivity but
also affects milk quality, presenting symptoms such as swelling,
redness, and pain in the udder. Genetic correlations between
somatic cell count and mastitis have been reported, ranging from
0.37 to 0.65 in first-lactation cows (Koeck et al., 2010; Mrode et al.,
2012). Subclinical mastitis increases somatic cell counts in milk,
further affecting quality (Grodkowski et al., 2022).

This study confirmed that udder diseases were the most
prevalent pathology among Brown Swiss cows, affecting 29.6 %
of first-lactation cows (Group I) and 31.6 % of third-lactation cows
(Group III). Higher rates were observed in second-lactation cows
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(Group II) at 32.3 % and fourth-lactation cows (Group 1V) at 35.3
%. High rates of udder diseases are common in high-yielding herds
(Koeck et al., 2014), and automated milking systems may reduce or
exacerbate risks depending on their design (Hovinen et al., 2011;
Klungel et al., 2000).

Placental retention is a significant postpartum complication,
occurring when fetal membranes fail to detach within 12-24 hours
after calving. In this study, placental retention ranged from 7.5 %
in first-lactation cows (Group I) to 35.4 % in second-lactation cows
(Group II), consistent with reported prevalence rates of 1.3-39.2 %
(Muller et al., 1974; Qu et al., 2014; Rohmah et al., 2023). Placental
retention often leads to metritis, affecting reproductive performance
and productivity.

Metritis was detected in 29.6 % of first-lactation cows (Group
I) and 26.3 % of third-lactation cows (Group III) but was absent in
second-lactation cows (Group II). Giuliodori et al. (2013) emphasize
that metritis can impair bacterial control in the uterus, significantly
affecting reproductive function.

Limb pathologies were recorded in all groups, ranging from
10.6 % in third-lactation cows (Group III) to 22.6 % in second-
lactation cows (Group II). These findings align with reports that
limb diseases are the third most common cause of culling, following
mastitis and infertility (Olechnowicz & Jaskowski, 2011). Early
diagnosis and treatment are essential to mitigate the progression of
limb diseases (Miguel-Pacheco et al., 2016).

Abortions, defined as intrauterine deaths between 42 and 260
days of gestation, occurred in 14.8 % of first-lactation cows (Group
I) and 17.6 % of fourth-lactation cows (Group IV). No abortions
were recorded in second-lactation cows (Group II). Abortion rates
in herds, although low at the animal level, represent a significant
economic challenge (Canton et al., 2022).

Despite pathologies, Brown Swiss cows demonstrated high
milk productivity. First-lactation cows (Group I) produced 7,714.3
kg on average during a 305-day lactation, while second- and fourth-
lactation cows (Groups II and IV) produced 8,778.4 kg and 8,681.3
kg, respectively. Third-lactation cows (Group III) achieved the
highest yield at 9,023.9 kg. These results align with the productive
potential of high-yielding breeds under optimal conditions
(Krajisnik et al., 2015).

The extended service (136.2-155.8 days) and intercalving
periods (428.2—-447.8 days) reduced reproductive efficiency, with
coefficients of reproducibility ranging from 0.82 to 0.86. Effective
herd management and early intervention are critical to minimizing
these impacts, as highlighted by Bar & Ezra (2005), Gohary &
LeBlanc (2018), and Mahnani et al. (2021).

Thefindings emphasize the importance of proactive management
and targeted interventions to address health issues, maintain
productivity, and ensure the welfare of dairy cows in industrial
settings. Proactive measures, including nutritional optimization
and early detection, are essential to mitigating the economic and
reproductive impacts of common pathologies (Gilbert et al., 2005;
Hadley et al., 2006; Wathes et al., 2008; De Vries et al., 2010; Nor et
al., 2014; Charlton & Rutter, 2021; Henchion et al., 2022).
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Conclusions

1. It has been established that intensive technological operations
in large industrial complexes present various risks of pathologies
in Brown Swiss cows, irrespective of their lactation age. The
incidence of udder diseases (mastitis) ranges from 29.6% to
35.3% across the entire herd. Additionally, the rates of abortions
and placental retention are observed at 10.5% to 14.8% and 1.5%
to 35.4%, respectively, while limb pathologies occur in 10.6% to
22.6% of cases. Notably, in animals during their second lactation,
no instances of placental retention or pregnancy termination were
recorded.

2. The study demonstrates that when a pathology is detected
at an early stage, Brown Swiss cows of varying ages exhibit
strong reproductive performance. The service period averages no
more than 155.8 days; the lactation period lasts for 395.8 days; the
intercalving period is 447.8 days; the insemination index stands at
2.56 units, and the reproductive capacity coefficient does not drop
below 0.82.

3. It was found that early diagnosis and prompt treatment
of pathologies enable Brown Swiss cows of all ages to maintain
lactation and milk production. First-heifers in group I produced an
average of 9,477.8 kg of milk, while cows in their second lactation
(group II) produced 10,640.0 kg. Cows in the third (group III)
and fourth lactation (group IV) yielded 11,018.5 kg and 10,943.7
kg, respectively. The production of milk fat was lowest in cows of
the first lactation at 510.4 kg, while the highest productivity was
observed in cows of the fourth lactation, reaching 762.9 kg.

Acknowledgement

The authors would like to thank Hanna Perekhrestova, the chief
technologist of the Yekaterinoslavskyi dairy production enterprise,
for the opportunity to collect and interpret data on the productive
qualities of Brown Swiss cows.

Authors' Contributions

SP and IP — writing, reviewing and editing the article; LL
and LM — data collection and processing. We confirm that the
manuscript has been read and approved by all authors.

Conflict of Interests

The authors declare no conflict of interests. The funders had
no role in the design of the study, in the collection, analyses, or
interpretation of data, in the writing of the manuscript, or in the
decision to publish the results.

References

Aikman, P. C., Reynolds, C. K., & Beever, D. E. (2008). Diet
digestibility, rate of passage, and eating and rumination
behavior of Jersey and Holstein cows. Journal of Dairy Science,
91(3), 1103-1114.

Bar, D., & Ezra, E. (2005). Effects of common calving diseases on
milk production in high yielding dairy cows. Israel Journal of
Veterinary Medicine, 60. 106—111.

Barbé, B., Verdonck, K., Mukendi, D., Lejon, V., Lilo Kalo, J.-
R., Alirol, E., Gillet, P., Horié, N., Ravinetto, R., Botticau,
E., Yansouni, C., Winkler, A. S., van Loen, H., Boelaert,
M., Lutumba, P., & Jacobs, J. (2016). The art of writing and
implementing standard operating procedures (SOPs) for
laboratories in low-resource settings: review of guidelines
and best practices. PLOS Neglected Tropical Diseases, 10(11),
¢0005053.

Barkema, H. W., von Keyserlingk, M. A. G., Kastelic, J. P., Lam,
T. J. G. M., Luby, C., Roy, J.-P.,, LeBlanc, S. J., Keefe, G. P.,
& Kelton, D. F. (2015). Invited review: Changes in the dairy
industry affecting dairy cattle health and welfare. Journal of
Dairy Science, 98(11), 7426-7445.

Theoretical and Applied Veterinary Medicine | Volume 12 | Issue 4

Beauchemin, K. A. (2018). Invited review: Current perspectives on
eating and rumination activity in dairy cows. Journal of Dairy
Science, 101(6), 4762—4784.

Bennett, R. M., Barker, Z. E., Main, D. C. J., Whay, H. R., & Leach,
K. A. (2014). Investigating the value dairy farmers place on a
reduction of lameness in their herds using a willingness to pay
approach. The Veterinary Journal, 199(1), 72-75.

Berry, D. P., Bermingham, M. L., Good, M., & More, S. J. (2011).
Genetics of animal health and disease in cattle. Irish Veterinary
Journal, 64(1), 64—65.

Borchers, M. R., Chang, Y. M., Proudfoot, K. L., Wadsworth, B.
A., Stone, A. E., & Bewley, J. M. (2017). Machine-learning-
based calving prediction from activity, lying, and ruminating
behaviors in dairy cattle. Journal of Dairy Science, 100(7),
5664-5674.

Boyer, V., Edwards, E., Guiso, M. F., Adam, S., Krawczel, P., de
Passillé, A. M., & Vasseur, E. (2021). Making tiestalls more
comfortable: III. Providing additional lateral space to improve
the resting capacity and comfort of dairy cows. Journal of Dairy
Science, 104(3), 3327-3338.

Butler, S. T. (2014). Genetic control of reproduction in dairy cows.
Reproduction, Fertility and Development, 26(1), 1-11.

Cantén, G. J., Moreno, F., Fiorentino, M. A., Hecker, Y. P,
Spetter, M., Fiorani, F., Monterubbianesi, M. G., Garcia, J. A.,
Altamiranda, E. G., Cirone, K. M., Louge Uriarte, E. L., Verna,
A. E., Marin, M., Cheuquepan, F., Malena, R., Morsella, C.,
Paolicchi, F. A., Morrell, E. L., & Moore, D. P. (2022). Spatial—
temporal trends and economic losses associated with bovine
abortifacients in central Argentina. Tropical Animal Health and
Production, 54(4), 242.

Carlén, E., Strandberg, E., & Roth, A. (2004). Genetic parameters
for clinical mastitis, somatic cell score, and production in the
first three lactations of Swedish Holstein cows. Journal of Dairy
Science, 87(9), 3062-3070.

Chapinal, N., de Passillé, A. M., Rushen, J., & Wagner, S. A.
(2010). Effect of analgesia during hoof trimming on gait, weight
distribution, and activity of dairy cattle. Journal of Dairy
Science, 93(7), 3039-3046.

Chapinal, N., de Passillé, A. M., & Rushen, J. (2010). Correlated
changes in behavioral indicators of lameness in dairy cows
following hoof trimming. Journal of Dairy Science, 93(12),
5758-5763.

Chapinal, N., Zobel, G., Painter, K., & Leslie, K. E. (2014).
Changes in lying behavior after abrupt cessation of milking and
regrouping at dry-off in freestall-housed cows: A case study.
Journal of Veterinary Behavior, 9(6), 364—369.

Charlton, G. L., & Rutter, S. M. (2017). The behaviour of housed
dairy cattle with and without pasture access: A review. Applied
Animal Behaviour Science, 192, 2-9.

Cutler, J. H. H., Rushen, J., de Passillé, A. M., Gibbons, J., Orsel,
K., Pajor, E., Barkema, H. W., Solano, L., Pellerin, D., Haley,
D., & Vasseur, E. (2017). Producer estimates of prevalence and
perceived importance of lameness in dairy herds with tiestalls,
freestalls, and automated milking systems. Journal of Dairy
Science, 100(12), 9871-9880.

Dawkins, M. (2004). Using behaviour to assess animal welfare.
Animal Welfare, 13(1), 3-7.

de Koning, C. J. A. M. (2011). Milking Machines | Robotic Milking.
Encyclopedia of Dairy Sciences, 952-958.

De Vries, A., Olson, J. D., & Pinedo, P. J. (2010). Reproductive risk
factors for culling and productive life in large dairy herds in the
eastern United States between 2001 and 2006. Journal of Dairy
Science, 93(2), 613—623.

De Vries, A., Overton, M., Fetrow, J., Leslie, K., Eicker, S., &
Rogers, G. (2008). Exploring the impact of sexed semen on the
structure of the dairy industry. Journal of Dairy Science, 91(2),
847-856.

13



http://doi.org/10.3168/jds.2007-0724
http://doi.org/10.3168/jds.2007-0724
http://doi.org/10.3168/jds.2007-0724
http://doi.org/10.3168/jds.2007-0724
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.1371/journal.pntd.0005053
http://doi.org/10.3168/jds.2015-9377
http://doi.org/10.3168/jds.2015-9377
http://doi.org/10.3168/jds.2015-9377
http://doi.org/10.3168/jds.2015-9377
http://doi.org/10.3168/jds.2015-9377
http://doi.org/10.3168/jds.2017-13706
http://doi.org/10.3168/jds.2017-13706
http://doi.org/10.3168/jds.2017-13706
http://doi.org/10.1016/j.tvjl.2013.09.068
http://doi.org/10.1016/j.tvjl.2013.09.068
http://doi.org/10.1016/j.tvjl.2013.09.068
http://doi.org/10.1016/j.tvjl.2013.09.068
http://doi.org/10.1186/2046-0481-64-5
http://doi.org/10.1186/2046-0481-64-5
http://doi.org/10.1186/2046-0481-64-5
http://doi.org/10.3168/jds.2016-11526
http://doi.org/10.3168/jds.2016-11526
http://doi.org/10.3168/jds.2016-11526
http://doi.org/10.3168/jds.2016-11526
http://doi.org/10.3168/jds.2016-11526
http://doi.org/10.3168/jds.2019-17667
http://doi.org/10.3168/jds.2019-17667
http://doi.org/10.3168/jds.2019-17667
http://doi.org/10.3168/jds.2019-17667
http://doi.org/10.3168/jds.2019-17667
http://doi.org/10.1071/rd13304
http://doi.org/10.1071/rd13304
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.1007/s11250-022-03237-0
http://doi.org/10.3168/jds.s0022-0302(04)73439-6
http://doi.org/10.3168/jds.s0022-0302(04)73439-6
http://doi.org/10.3168/jds.s0022-0302(04)73439-6
http://doi.org/10.3168/jds.s0022-0302(04)73439-6
http://doi.org/10.3168/jds.2009-2987
http://doi.org/10.3168/jds.2009-2987
http://doi.org/10.3168/jds.2009-2987
http://doi.org/10.3168/jds.2009-2987
http://doi.org/10.3168/jds.2010-3426
http://doi.org/10.3168/jds.2010-3426
http://doi.org/10.3168/jds.2010-3426
http://doi.org/10.3168/jds.2010-3426
http://doi.org/10.1016/j.jveb.2014.07.008
http://doi.org/10.1016/j.jveb.2014.07.008
http://doi.org/10.1016/j.jveb.2014.07.008
http://doi.org/10.1016/j.jveb.2014.07.008
http://doi.org/10.1016/j.applanim.2017.05.015
http://doi.org/10.1016/j.applanim.2017.05.015
http://doi.org/10.1016/j.applanim.2017.05.015
http://doi.org/10.3168/jds.2017-13008
http://doi.org/10.3168/jds.2017-13008
http://doi.org/10.3168/jds.2017-13008
http://doi.org/10.3168/jds.2017-13008
http://doi.org/10.3168/jds.2017-13008
http://doi.org/10.3168/jds.2017-13008
http://doi.org/10.1017/s0962728600014317
http://doi.org/10.1017/s0962728600014317
http://doi.org/10.1016/b978-0-12-374407-4.00360-5
http://doi.org/10.1016/b978-0-12-374407-4.00360-5
http://doi.org/10.3168/jds.2009-2573
http://doi.org/10.3168/jds.2009-2573
http://doi.org/10.3168/jds.2009-2573
http://doi.org/10.3168/jds.2009-2573
http://doi.org/10.3168/jds.2007-0536
http://doi.org/10.3168/jds.2007-0536
http://doi.org/10.3168/jds.2007-0536
http://doi.org/10.3168/jds.2007-0536

S. G. Pishchan, L. S. Pishchan, L. O. Lytvyshchenko, L. P. Mykolaychuk

Risk factors of pathologies in brown swiss cows at a large industrial complex

Dineva, K., & Atanasova, T. (2023). Health status classification for
cows using machine learning and data management on AWS
cloud. Animals, 13(20), 3254.

Dittrich, ., Gertz, M., & Krieter, J. (2019). Alterations in sick dairy
cows’ daily behavioural patterns. Heliyon, 5(11), €02902.

Ellingsen, K., Mejdell, C. M., Hansen, B., Grendahl, A. M.,
Henriksen, B. 1. F., & Vaarst, M. (2012). Veterinarians’ and
agricultural advisors’ perception of calf health and welfare in
organic dairy production in Norway. Organic Agriculture, 2(1),
67-77.

Fikadu, W., Dechassa, T., Nejash, A., Wahid, M. A. (2016). Milk
fever and its economic consequences in dairy cows. Global
Veterinaria, 16(5), 441-452.

Flower, F. C., Sanderson, D. J., & Weary, D. M. (2005). Hoof
pathologies influence kinematic measures of dairy cow gait.
Journal of Dairy Science, 88(9), 3166-3173.

Fujiwara, M., Haskell, M. J., Macrae, A. 1., & Rutherford, K. M.
D. (2018). Survey of dry cow management on UK commercial
dairy farms. Veterinary Record, 183(9), 297-297.

Gilbert, R. O., Shin, S. T., Guard, C. L., Erb, H. N., & Frajblat,
M. (2005). Prevalence of endometritis and its effects on
reproductive performance of dairy cows. Theriogenology,
64(9), 1879-1888.

Giuliodori, M. J., Magnasco, R. P., Becu-Villalobos, D., Lacau-
Mengido, I. M., Risco, C. A., & de la Sota, R. L. (2013). Metritis
in dairy cows: Risk factors and reproductive performance.
Journal of Dairy Science, 96(6), 3621-3631.

Gohary, K., & LeBlanc, S.J. (2018). Cost of retained fetal membranes
for dairy herds in the United States. Journal of the American
Veterinary Medical Association, 252(12), 1485-1489.

Gough, J., & Hamrell, M. (2009). Standard operating procedures
(SOPs): Why companies must have them, and why they need
them. Drug Information Journal, 43(1), 69-74.

Grodkowski, G., Szwaczkowski, T., Koszela, K., Mueller, W.,
Tomaszyk, K., Baars, T., & Sakowski, T. (2022). Early detection
of mastitis in cows using the system based on 3D motions
detectors. Scientific Reports, 12(1), 21215.

Gross, J. J., Schwarz, F. J., Eder, K., van Dorland, H. A., &
Bruckmaier, R. M. (2013). Liver fat content and lipid metabolism
in dairy cows during early lactation and during a mid-lactation
feed restriction. Journal of Dairy Science, 96(8), 5008-5017.

Hadley, G. L., Wolf, C. A., & Harsh, S. B. (2006). Dairy cattle
culling patterns, explanations, and implications. Journal of
Dairy Science, 89(6), 2286—2296.

Hagevoort, G. R., Douphrate, D. 1., & Reynolds, S. J. (2013). A
review of health and safety leadership and managerial practices
on modern dairy farms. Journal of Agromedicine, 18(3), 265—
273.

Henchion, M. M., Regan, A., Beecher, M., & MackenWalsh,
A. (2022). Developing ‘Smart’ dairy farming responsive to
farmers and consumer-citizens: a review. Animals, 12(3), 360.

Hooijer, G. A., Lubbers, R. B. F., Ducro, B. J., van Arendonk, J. A.
M., Kaal-Lansbergen, L. M. T. E., & van der Lende, T. (2001).
Genetic parameters for cystic ovarian disease in dutch black and
white dairy cattle. Journal of Dairy Science, 84(1), 286-291.

Hovinen, M., & Pyérila, S. (2011). Invited review: Udder health
of dairy cows in automatic milking. Journal of Dairy Science,
94(2), 547-562.

Ingvartsen, K. L., Dewhurst, R. J., & Friggens, N. C. (2003). On
the relationship between lactational performance and health: is
it yield or metabolic imbalance that cause production diseases
in dairy cattle? A position paper. Livestock Production Science,
83(2-3), 277-308.

Kamel, E. R., Ahmed, H. A., & Hassan, F. M. (2022). The effect
of retained placenta on the reproductive performance and
its economic losses in a Holstein dairy herd. Iraqi Journal of
Veterinary Sciences, 36(2), 359-365.

14

Kashima, I. P, & Ngou, A. A. (2021). Retained fetal membrane
in Tanzanian dairy cows: Economic impacts and subsequent
reproductive performances. Journal of Veterinary Medicine
and Animal Sciences, 4, 1059.

Keshavarzi, H., Sadeghi-Sefidmazgi, A., Ghorbani, G. R., Kowsar,
R.,Razmkabir, M., & Amer, P. (2020). Effect of abortion on milk
production, health, and reproductive performance of Holstein
dairy cattle. Animal Reproduction Science, 217, 106458.

Khan, A., Mushtaq, M. H., Khan, A. W., Chaudhry, M., & Hussain,
A. (2015). Descriptive epidemiology and seasonal variation in
prevalence of milk fever in KPK (Pakistan). Global Veterinaria,
14, 472-477.

Khan, M. H., Manoj, K., & Pramod, S. (2016). Reproductive
disorders in dairy cattle under semi-intensive system of rearing
in North-Eastern India. Veterinary World, 9(5), 512-518.

Klungel, G. H., Slaghuis, B. A., & Hogeveen, H. (2000). The Effect
of the Introduction of Automatic Milking Systems on Milk
Quality. Journal of Dairy Science, 83(9), 1998-2003.

Koeck, A., Heringstad, B., Egger-Danner, C., Fuerst, C., & Fuerst-
Waltl, B. (2010). Comparison of different models for genetic
analysis of clinical mastitis in Austrian Fleckvieh dual-purpose
cows. Journal of Dairy Science, 93(9), 4351-4358.

Koeck, A., Loker, S., Miglior, F., Kelton, D. F., Jamrozik, J., &
Schenkel, F. S. (2014). Genetic relationships of clinical mastitis,
cystic ovaries, and lameness with milk yield and somatic cell
score in first-lactation Canadian Holsteins. Journal of Dairy
Science, 97(9), 5806—-5813.

Konig, S., Wu, X. L., Gianola, D., Heringstad, B., & Simianer, H.
(2008). Exploration of relationships between claw disorders and
milk yield in Holstein cows via recursive linear and threshold
models. Journal of Dairy Science, 91(1), 395-406.

Pandurevic, T., Mojevic, M., Rankic, 1., & Ristanovic, B. (2015).
Analysis of some cattle farms focused on milk production. Acta
Agriculturae Serbica, 20(40), 127-135.

Krongvist, C., Ferneborg, S., Emanuelson, U., & Holtenius, K.
(2013). Effects of pre-partum milking of dairy cows on calcium
metabolism at start of milking and at calving. Journal of Animal
Physiology and Animal Nutrition, 98(1), 191-196.

Krueger, A., Cruickshank, J., Trevisi, E., & Bionaz, M. (2020).
Systems for evaluation of welfare on dairy farms. Journal of
Dairy Research, 87(S1), 13-19.

Leach, K. A., Whay, H. R., Maggs, C. M., Barker, Z. E., Paul,
E. S, Bell, A. K., & Main, D. C. J. (2010). Working towards
a reduction in cattle lameness: 1. Understanding barriers to
lameness control on dairy farms. Research in Veterinary
Science, 89(2), 311-317.

Li, Y., Shu, H., Bindelle, J., Xu, B., Zhang, W., Jin, Z., Guo, L., &
Wang, W. (2022). Classification and analysis of multiple cattle
unitary behaviors and movements based on machine learning
methods. Animals, 12(9), 1060.

Maertens, W., Vangeyte, J., Baert, J., Jantuan, A., Mertens, K. C.,
De Campeneere, S., Pluk, A., Opsomer, G., Van Weyenberg, S.,
& Van Nuffel, A. (2011). Development of a real time cow gait
tracking and analysing tool to assess lameness using a pressure
sensitive walkway: The GAITWISE system. Biosystems
Engineering, 110(1), 29-39.

Mahnani, A., Sadeghi-Sefidmazgi, A., Ansari-Mahyari, S., &
Ghorbani, G.-R. (2021). Assessing the consequences and
economic impact of retained placenta in Holstein dairy cattle.
Theriogenology, 175, 61-68.

Maltz, E. (2020). Individual dairy cow management: achievements,
obstacles and prospects. Journal of Dairy Research, 87(2), 145—
157.

Mandel, R., Whay, H. R., Nicol, C. J., & Klement, E. (2013).
The effect of food location, heat load, and intrusive medical
procedures on brushing activity in dairy cows. Journal of Dairy
Science, 96(10), 6506—6513.

Theoretical and Applied Veterinary Medicine | Volume 12 | Issue 4



http://doi.org/10.3390/ani13203254
http://doi.org/10.3390/ani13203254
http://doi.org/10.3390/ani13203254
http://doi.org/10.1016/j.heliyon.2019.e02902
http://doi.org/10.1016/j.heliyon.2019.e02902
http://doi.org/10.1007/s13165-012-0025-8
http://doi.org/10.1007/s13165-012-0025-8
http://doi.org/10.1007/s13165-012-0025-8
http://doi.org/10.1007/s13165-012-0025-8
http://doi.org/10.1007/s13165-012-0025-8
http://doi.org/10.3168/jds.s0022-0302(05)73000-9
http://doi.org/10.3168/jds.s0022-0302(05)73000-9
http://doi.org/10.3168/jds.s0022-0302(05)73000-9
http://doi.org/10.1136/vr.104755
http://doi.org/10.1136/vr.104755
http://doi.org/10.1136/vr.104755
http://doi.org/10.1016/j.theriogenology.2005.04.022
http://doi.org/10.1016/j.theriogenology.2005.04.022
http://doi.org/10.1016/j.theriogenology.2005.04.022
http://doi.org/10.1016/j.theriogenology.2005.04.022
http://doi.org/10.3168/jds.2012-5922
http://doi.org/10.3168/jds.2012-5922
http://doi.org/10.3168/jds.2012-5922
http://doi.org/10.3168/jds.2012-5922
http://doi.org/10.2460/javma.252.12.1485
http://doi.org/10.2460/javma.252.12.1485
http://doi.org/10.2460/javma.252.12.1485
http://doi.org/10.1177/009286150904300112
http://doi.org/10.1177/009286150904300112
http://doi.org/10.1177/009286150904300112
http://doi.org/10.1038/s41598-022-25275-2
http://doi.org/10.1038/s41598-022-25275-2
http://doi.org/10.1038/s41598-022-25275-2
http://doi.org/10.1038/s41598-022-25275-2
http://doi.org/10.3168/jds.2012-6245
http://doi.org/10.3168/jds.2012-6245
http://doi.org/10.3168/jds.2012-6245
http://doi.org/10.3168/jds.2012-6245
http://doi.org/10.3168/jds.s0022-0302(06)72300-1
http://doi.org/10.3168/jds.s0022-0302(06)72300-1
http://doi.org/10.3168/jds.s0022-0302(06)72300-1
http://doi.org/10.1080/1059924x.2013.796905
http://doi.org/10.1080/1059924x.2013.796905
http://doi.org/10.1080/1059924x.2013.796905
http://doi.org/10.1080/1059924x.2013.796905
http://doi.org/10.3390/ani12030360
http://doi.org/10.3390/ani12030360
http://doi.org/10.3390/ani12030360
http://doi.org/10.3168/jds.s0022-0302(01)74478-5
http://doi.org/10.3168/jds.s0022-0302(01)74478-5
http://doi.org/10.3168/jds.s0022-0302(01)74478-5
http://doi.org/10.3168/jds.s0022-0302(01)74478-5
http://doi.org/10.3168/jds.2010-3556
http://doi.org/10.3168/jds.2010-3556
http://doi.org/10.3168/jds.2010-3556
http://doi.org/10.1016/s0301-6226(03)00110-6
http://doi.org/10.1016/s0301-6226(03)00110-6
http://doi.org/10.1016/s0301-6226(03)00110-6
http://doi.org/10.1016/s0301-6226(03)00110-6
http://doi.org/10.1016/s0301-6226(03)00110-6
http://doi.org/10.33899/ijvs.2021.130287.1791
http://doi.org/10.33899/ijvs.2021.130287.1791
http://doi.org/10.33899/ijvs.2021.130287.1791
http://doi.org/10.33899/ijvs.2021.130287.1791
http://doi.org/10.1016/j.anireprosci.2020.106458
http://doi.org/10.1016/j.anireprosci.2020.106458
http://doi.org/10.1016/j.anireprosci.2020.106458
http://doi.org/10.1016/j.anireprosci.2020.106458
http://doi.org/10.14202/vetworld.2016.512-518
http://doi.org/10.14202/vetworld.2016.512-518
http://doi.org/10.14202/vetworld.2016.512-518
http://doi.org/10.3168/jds.s0022-0302(00)75077-6
http://doi.org/10.3168/jds.s0022-0302(00)75077-6
http://doi.org/10.3168/jds.s0022-0302(00)75077-6
http://doi.org/10.3168/jds.2009-2955
http://doi.org/10.3168/jds.2009-2955
http://doi.org/10.3168/jds.2009-2955
http://doi.org/10.3168/jds.2009-2955
http://doi.org/10.3168/jds.2013-7785
http://doi.org/10.3168/jds.2013-7785
http://doi.org/10.3168/jds.2013-7785
http://doi.org/10.3168/jds.2013-7785
http://doi.org/10.3168/jds.2013-7785
http://doi.org/10.3168/jds.2007-0170
http://doi.org/10.3168/jds.2007-0170
http://doi.org/10.3168/jds.2007-0170
http://doi.org/10.3168/jds.2007-0170
http://doi.org/10.5937/aaser1540127p
http://doi.org/10.5937/aaser1540127p
http://doi.org/10.5937/aaser1540127p
http://doi.org/10.1111/jpn.12038
http://doi.org/10.1111/jpn.12038
http://doi.org/10.1111/jpn.12038
http://doi.org/10.1111/jpn.12038
http://doi.org/10.1017/s0022029920000461
http://doi.org/10.1017/s0022029920000461
http://doi.org/10.1017/s0022029920000461
http://doi.org/10.1016/j.rvsc.2010.02.014
http://doi.org/10.1016/j.rvsc.2010.02.014
http://doi.org/10.1016/j.rvsc.2010.02.014
http://doi.org/10.1016/j.rvsc.2010.02.014
http://doi.org/10.1016/j.rvsc.2010.02.014
http://doi.org/10.3390/ani12091060
http://doi.org/10.3390/ani12091060
http://doi.org/10.3390/ani12091060
http://doi.org/10.3390/ani12091060
http://doi.org/10.1016/j.biosystemseng.2011.06.003
http://doi.org/10.1016/j.biosystemseng.2011.06.003
http://doi.org/10.1016/j.biosystemseng.2011.06.003
http://doi.org/10.1016/j.biosystemseng.2011.06.003
http://doi.org/10.1016/j.biosystemseng.2011.06.003
http://doi.org/10.1016/j.biosystemseng.2011.06.003
http://doi.org/10.1016/j.theriogenology.2021.08.036
http://doi.org/10.1016/j.theriogenology.2021.08.036
http://doi.org/10.1016/j.theriogenology.2021.08.036
http://doi.org/10.1016/j.theriogenology.2021.08.036
http://doi.org/10.1017/s0022029920000382
http://doi.org/10.1017/s0022029920000382
http://doi.org/10.1017/s0022029920000382
http://doi.org/10.3168/jds.2013-6941
http://doi.org/10.3168/jds.2013-6941
http://doi.org/10.3168/jds.2013-6941
http://doi.org/10.3168/jds.2013-6941

S. G. Pishchan, L. S. Pishchan, L. O. Lytvyshchenko, L. P. Mykolaychuk

Risk factors of pathologies in brown swiss cows at a large industrial complex

Manske, T., Hultgren, J., & Bergsten, C. (2002). Prevalence and
interrelationships of hoof lesions and lameness in Swedish
dairy cows. Preventive Veterinary Medicine, 54(3), 247-263.

Martinez, N., Sinedino, L. D. P., Bisinotto, R. S., Ribeiro, E. S.,
Gomes, G. C,, Lima, F. S., Greco, L. F., Risco, C. A., Galvao, K.
N., Taylor-Rodriguez, D., Driver, J. P., Thatcher, W. W., & Santos,
J. E. P. (2014). Effect of induced subclinical hypocalcemia on
physiological responses and neutrophil function in dairy cows.
Journal of Dairy Science, 97(2), 874—887.

McLaughlin, C. L., Stanisiewski, E. P, Risco, C. A., Santos, J. E. P.,
Dahl, G. E., Chebel, R. C., LaGrow, C., Daugherty, C., Bryson,
L., Weigel, D., Hallberg, J., & Lucas, M. J. (2013). Evaluation
of ceftiofur crystalline free acid sterile suspension for control
of metritis in high-risk lactating dairy cows. Theriogenology,
79(4), 725-734.

Mee, J. F., Jawor, P., & Stefaniak, T. (2021). Role of infection and
immunity in bovine perinatal mortality: Part 1. Causes and
current diagnostic approaches. Animals, 11(4), 1033.

Miguel-Pacheco, G. G., Thomas, H. J., Kaler, J., Craigon, J., &
Huxley, J. N. (2016). Effects of lameness treatment for claw
horn lesions on lying behaviour in dairy cows. Applied Animal
Behaviour Science, 179, 11-16.

Mrode, R., Pritchard, T., Coffey, M., & Wall, E. (2012). Joint
estimation of genetic parameters for test-day somatic cell count
and mastitis in the United Kingdom. Journal of Dairy Science,
95(8), 4618—4628.

Muller, L. D., & Owens, M. J. (1974). Factors associated with the
incidence of retained placentas. Journal of Dairy Science, 57(6),
725-728.

Nayeri, S., Sargolzaei, M., & Tulpan, D. (2019). A review of
traditional and machine learning methods applied to animal
breeding. Animal Health Research Reviews, 20(1), 31-46.

Nedosekov, V. V., & Petkun, H. V. (2021). Animal welfare of
dairy farm. Naukovi Dopovidi Nacional'nogo Universitetu
Bioresursiv i Prirodokoristuvanna Ukraini, 4(92).

Nor, N. M., Steeneveld, W., & 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. Journal of Dairy Research, 81(1), 1-8.

Olechnowicz, J., & Jaskowski, J. M. (2011). Reasons for culling,
culling due to lameness, and economic losses in dairy cows.
Medycyna Weterynaryjna, 67, 618—621

Popescu, S., Borda, C., Diugan, E. A., Spinu, M., Groza, I. S,
& Sandru, C. D. (2013). Dairy cows welfare quality in tie-
stall housing system with or without access to exercise. Acta
Veterinaria Scandinavica, 55(1).

Qu, Y., Fadden, A. N., Traber, M. G., & Bobe, G. (2014). Potential
risk indicators of retained placenta and other diseases in
multiparous cows. Journal of Dairy Science, 97(7), 4151-4165.

Rajala-Schultz, P. J., Gott, P. N., Proudfoot, K. L., & Schuenemann,
G. M. (2018). Effect of milk cessation method at dry-off on
behavioral activity of dairy cows. Journal of Dairy Science,
101(4), 3261-3270.

Theoretical and Applied Veterinary Medicine | Volume 12 | Issue 4

Rohmah, S. D., Ratnani, H., Warsito, S. H., Rimayanti, R.,
Madyawati, S. P., Mulyati, S., & Hasib, A. (2023). Retained
placenta in dairy cows living in an all-day cowshed rearing
system. Ovozoa: Journal of Animal Reproduction, 12(2), 68—76.

Sheldon, 1. M., Williams, E. J., Miller, A. N. A., Nash, D. M., &
Herath, S. (2008). Uterine diseases in cattle after parturition.
The Veterinary Journal, 176(1), 115-121.

Shepley, E., Obinu, G., Bruneau, T., & Vasseur, E. (2019). Housing
tiestall dairy cows in deep-bedded pens during an 8-week dry
period: Effects on lying time, lying postures, and rising and
lying-down behaviors. Journal of Dairy Science, 102(7), 6508—
6517.

Shinde, V., Jha, S., Taral, A., Salgaonkar, K., Salgaonkar, S. (2017).
IoT Based Cattle Health Monitoring System. ICIATE, 5. 1-4.

Sischo, W. M., Moore, D. A., Pereira, R., Warnick, L., Moore, D.
L., Vanegas, J., Kurtz, S., Heaton, K., Kinder, D., Siler, J., &
Davis, M. A. (2019). Calf care personnel on dairy farms and
their educational opportunities. Journal of Dairy Science,
102(4), 3501-3511.

Steensels, M., Antler, A., Bahr, C., Berckmans, D., Maltz, E., &
Halachmi, I. (2016). A decision-tree model to detect post-
calving diseases based on rumination, activity, milk yield,
BW and voluntary visits to the milking robot. Animal, 10(9),
1493-1500.

Tucker, C. B., Jensen, M. B., de Passillé, A. M., Hinninen, L., &
Rushen, J. (2021). Invited review: Lying time and the welfare of
dairy cows. Journal of Dairy Science, 104(1), 20—46.

Unold, O., Nikodem, M., Piasecki, M., Szyc, K., Maciejewski, H.,
Bawiec, M., Dobrowolski, P., & Zdunek, M. (2020). loT-Based
cow health monitoring system. Computational Science — ICCS
2020, 344-356.

Vasseur, E., Rushen, J., Haley, D. B., & de Passillé, A. M. (2012).
Sampling cows to assess lying time for on-farm animal welfare
assessment. Journal of Dairy Science, 95(9), 4968—4977.

Villettaz Robichaud, M., Rushen, J., de Passill¢, A. M., Vasseur,
E., Haley, D., & Pellerin, D. (2019). Associations between on-
farm cow welfare indicators and productivity and profitability
on Canadian dairies: II. On tiestall farms. Journal of Dairy
Science, 102(5), 4352—4363.

Wathes, C. M., Kristensen, H. H., Aerts, J.-M., & Berckmans, D.
(2008). Is precision livestock farming an engineer’s daydream
or nightmare, an animal’s friend or foe, and a farmer’s panacea
or pitfall? Computers and Electronics in Agriculture, 64(1),
2-10.

Zillner, J. C., Tiicking, N., Plattes, S., Heggemann, T., & Biischer,
W. (2018). Using walking speed for lameness detection in
lactating dairy cows. Livestock Science, 218, 119-123.

Zobel, G., Leslie, K., Weary, D. M., & von Keyserlingk, M. A. G.
(2013). Gradual cessation of milking reduces milk leakage and
motivation to be milked in dairy cows at dry-off. Journal of
Dairy Science, 96(8), 5064-5071.

Zobel, G., Weary, D. M., Leslie, K. E., & von Keyserlingk, M. A. G.
(2015). Invited review: Cessation of lactation: Effects on animal
welfare. Journal of Dairy Science, 98(12), 8263—8277.

15



http://doi.org/10.1016/s0167-5877(02)00018-1
http://doi.org/10.1016/s0167-5877(02)00018-1
http://doi.org/10.1016/s0167-5877(02)00018-1
http://doi.org/10.3168/jds.2013-7408
http://doi.org/10.3168/jds.2013-7408
http://doi.org/10.3168/jds.2013-7408
http://doi.org/10.3168/jds.2013-7408
http://doi.org/10.3168/jds.2013-7408
http://doi.org/10.3168/jds.2013-7408
http://doi.org/10.1016/j.theriogenology.2012.11.029
http://doi.org/10.1016/j.theriogenology.2012.11.029
http://doi.org/10.1016/j.theriogenology.2012.11.029
http://doi.org/10.1016/j.theriogenology.2012.11.029
http://doi.org/10.1016/j.theriogenology.2012.11.029
http://doi.org/10.1016/j.theriogenology.2012.11.029
http://doi.org/10.3390/ani11041033
http://doi.org/10.3390/ani11041033
http://doi.org/10.3390/ani11041033
http://doi.org/10.1016/j.applanim.2016.04.001
http://doi.org/10.1016/j.applanim.2016.04.001
http://doi.org/10.1016/j.applanim.2016.04.001
http://doi.org/10.1016/j.applanim.2016.04.001
http://doi.org/10.3168/jds.2011-4971
http://doi.org/10.3168/jds.2011-4971
http://doi.org/10.3168/jds.2011-4971
http://doi.org/10.3168/jds.2011-4971
http://doi.org/10.3168/jds.s0022-0302(74)84956-8
http://doi.org/10.3168/jds.s0022-0302(74)84956-8
http://doi.org/10.3168/jds.s0022-0302(74)84956-8
http://doi.org/10.1017/s1466252319000148
http://doi.org/10.1017/s1466252319000148
http://doi.org/10.1017/s1466252319000148
http://doi.org/10.31548/dopovidi2021.04.011
http://doi.org/10.31548/dopovidi2021.04.011
http://doi.org/10.31548/dopovidi2021.04.011
http://doi.org/10.1017/s0022029913000460
http://doi.org/10.1017/s0022029913000460
http://doi.org/10.1017/s0022029913000460
http://doi.org/10.1017/s0022029913000460
http://doi.org/10.1186/1751-0147-55-43
http://doi.org/10.1186/1751-0147-55-43
http://doi.org/10.1186/1751-0147-55-43
http://doi.org/10.1186/1751-0147-55-43
http://doi.org/10.3168/jds.2013-7154
http://doi.org/10.3168/jds.2013-7154
http://doi.org/10.3168/jds.2013-7154
http://doi.org/10.3168/jds.2017-13588
http://doi.org/10.3168/jds.2017-13588
http://doi.org/10.3168/jds.2017-13588
http://doi.org/10.3168/jds.2017-13588
http://doi.org/10.20473/ovz.v12i2.2023.68-76
http://doi.org/10.20473/ovz.v12i2.2023.68-76
http://doi.org/10.20473/ovz.v12i2.2023.68-76
http://doi.org/10.20473/ovz.v12i2.2023.68-76
http://doi.org/10.1016/j.tvjl.2007.12.031
http://doi.org/10.1016/j.tvjl.2007.12.031
http://doi.org/10.1016/j.tvjl.2007.12.031
http://doi.org/10.3168/jds.2018-15859
http://doi.org/10.3168/jds.2018-15859
http://doi.org/10.3168/jds.2018-15859
http://doi.org/10.3168/jds.2018-15859
http://doi.org/10.3168/jds.2018-15859
http://doi.org/10.3168/jds.2018-15401
http://doi.org/10.3168/jds.2018-15401
http://doi.org/10.3168/jds.2018-15401
http://doi.org/10.3168/jds.2018-15401
http://doi.org/10.3168/jds.2018-15401
http://doi.org/10.1017/s1751731116000744
http://doi.org/10.1017/s1751731116000744
http://doi.org/10.1017/s1751731116000744
http://doi.org/10.1017/s1751731116000744
http://doi.org/10.1017/s1751731116000744
http://doi.org/10.3168/jds.2019-18074
http://doi.org/10.3168/jds.2019-18074
http://doi.org/10.3168/jds.2019-18074
http://doi.org/10.1007/978-3-030-50426-7_26
http://doi.org/10.1007/978-3-030-50426-7_26
http://doi.org/10.1007/978-3-030-50426-7_26
http://doi.org/10.1007/978-3-030-50426-7_26
http://doi.org/10.3168/jds.2011-5176
http://doi.org/10.3168/jds.2011-5176
http://doi.org/10.3168/jds.2011-5176
http://doi.org/10.3168/jds.2018-14818
http://doi.org/10.3168/jds.2018-14818
http://doi.org/10.3168/jds.2018-14818
http://doi.org/10.3168/jds.2018-14818
http://doi.org/10.3168/jds.2018-14818
http://doi.org/10.1016/j.compag.2008.05.005
http://doi.org/10.1016/j.compag.2008.05.005
http://doi.org/10.1016/j.compag.2008.05.005
http://doi.org/10.1016/j.compag.2008.05.005
http://doi.org/10.1016/j.compag.2008.05.005
http://doi.org/10.1016/j.livsci.2018.10.005
http://doi.org/10.1016/j.livsci.2018.10.005
http://doi.org/10.1016/j.livsci.2018.10.005
http://doi.org/10.3168/jds.2012-6501
http://doi.org/10.3168/jds.2012-6501
http://doi.org/10.3168/jds.2012-6501
http://doi.org/10.3168/jds.2012-6501
http://doi.org/10.3168/jds.2015-9617
http://doi.org/10.3168/jds.2015-9617
http://doi.org/10.3168/jds.2015-9617

