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The results obtained in breeding plants indicate the influence of the technology of
housing primiparous cows on their score of linear type traits. The influence of this factor
ranged from 0.4% (p<0.01) to 2.9% (p<0.001). It was found that when stall housing,
animals with a high assessment of body depth, angularity, and rear legs had a lower
percentage of abandonment from the herd compared to animals with an average and low
assessment of these traits (p<0.05). The results obtained when determining the
percentage of abandonment of cows with different score of fore udder attachment
indicate a greater staybility of first-born cows with a high assessment of this trait, which
was 7.5-11% higher compared to animals with a lower score. The assessment of the
central ligament of the udder (1.3%; p<0.05) and the depth of the udder (1.3%; p<0.05)
had a probable impact on the abandonment of first-born cows from the herd. The number
of animals that left the herd during the study period with a low assessment of the central
udder ligament was higher by 0.7-13% compared to animals with a high and average
assessment. A similar relationship between the loss of animals was established with the
assessment of the depth of the udder (by 8.8-17.1%). The culling of first-born cows
depending on the assessment of body structure traits in free housing, according to our
data, probably depended only on one factor - the slope of the sacrum. The strength of the
impact of the assessment of this trait was 2.9%. It is important to note that the percentage
of animals leaving the herd with an average assessment of the slope of the sacrum was
the lowest. When comparing the trends in the influence of the body structure traits of first-
born cows on the level of their loss from herds under different methods of maintenance,
it was found that, unlike tied housing, under free housing, there was a tendency to
increase the percentage of culling first-born cows with a high growth assessment. Also,
cows with a wide chest and a deep body had the highest risk of culling compared to the
group of animals with average linear score indicators. There was a slight decrease in the
percentage of culling of first-born cows with an increase in the score for the dairy type
in both housing methods, animals with the desired posture of the hind limbs and a high
score of the central ligament of the udder and body condition.
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Ompumani y niemMiHHUX 3a800aX pe3yibmamu 6KaA3yMy HA HAAGHICIb 6NIUEY
MexXHOI02Ii YMPUMAHHSA KOpie-nepsicmok Ha 6y0osy ix mina. Cunia eniugy yb020 YUHHUKA
koausanacsy 6i0 0,4 % (p<0,01) oo 2,9 % (p<0,001).

Bcmanosneno, wo 3a npus’siznoco ympumaHua meapuHu 3 UCOKOK OYIHKOIO
2nUOUHU myayoa, Kymacmocmi, nocmagu 3a0HIX KiHYIBOK MAau MeHWUll 8i0COmMOK
subymms 3i cmaoa y NOPIGHAHHI 3 MEAPUHAMU 13 CePeOHbOI0 MA HUZLKOK OYIHKOIO YUX
oznax (p<0,05). Pesyromamu ompumani npu 6usHauyeHui 8i0Comka subymms Kopie i3
PI3HOI0 OYIHKOIO UCOMU NPUKPINJIeHH 3A0HIX YACMOK GUMEHI 8KA3VIomb HA OLIbuLy
30epesiceHicmb nepsicmoK i3 8UCOKOI0 OYIHKOI Oanoi o3naku, sika oyna wa 7,5-11 %
BUWOI0 V' NOPIGHAHHI 3 MBAPUHAMU, SKI MAnU HUMNCYY OYIHKY. Bipocionuil eéniug Ha
6UOYMMSL NEPBICMOK 31 CMAda Mana oyinka yenmpaivHoi 36 szku eumeni (1,3 %, p<0,05)
ma enubunu eumeni (1,3 %, p<0,05). Kirvxkicmv meapun, axi eubyiu 3i cmaoa 8
docaiddcysanuil nepioo, i3 HU3bKOK OYIHKOIO YEeHMPATbHOL 368 '3KU UMEHT OY1a 8ULOIO
Ha 0,7-13 % y nopigHanHi 3 meapuHamu 3 BUCOKOI0 MA CEPeOHbOI OYIHKOI0. AHAN02IUHUL
36 30K 6UOYMMsL MEAPUH BCMAHOBICHO 3 OYIHKOW 2aubunu sumeri (na 8,8-17,1 %).
Bubymmsa nepgicmok 3anesxicHo 6i0 oyinku o3Hax 6y008u mina 3a 60e3npus’s3H020
VIMPUMAHHS 30 HAUWUMU OGHUMU 8IPO2IOHO 3ANeXHCAl0 Jule 8I0 OOHIEI cmami — HAXUTY
kpuoicie. Cuna eniugy oyinku yici o3naxu cmanosuna 2,9 %. Bascnuso 8ioznavumu, o
8I0COMOK BUOYMMSA MEAPUH 3i cmMada 3 CepeoHbol0 OYIHKOK HAXUTLY Kpuxicie 0y8
HAUMEHUUI.

Ilpu nopisnsanui menoenyitl 6niugy 03Hax 0y008U Mila NepeicmMoK HA pPiGeHb ix
subymms 3i cmao 3a pi3HUX cnocodig YMPUMAHHA 6CMAHOBIEHO, WO HA BIOMIHY 8i0
npus’si3Ho20 3a 0e3Npus’3H020 YMPUMAHHIL CHOCMEPIeanach MmeHOeHYis 30i1bUuleHHs
8i0comKa BUOPAKYBAHHS NEPBICMOK 13 8UCOKOW OYinkolo pocmy. Takodic Hausuuyuti
PUSUK UOYMMSL MANU KOPOBU 3 UUPOKOIO 2PYOHOIO KIIMUHOIO Mda 2AUOOKUM MY1YOOoM
NOPIGHAHO 3 2PYNOK MBAPUH 13 CepeOHIMU NOKA3HUKAMU  JIHIUHOI  OYIHKU.
Cnocmepizanocy He3naune 3MeHWIEHHS GIOCOMKA  BUPAKYBAHHS NEPICMOK I3
RIOBUIYEHHAM OYIHKU 3a MOJOYHULL mMun 3a 000X CnocoOi8 YMpUMAHHI, MEAPUH i3
banxcanow nocmasoro 3a0HIX KIHYIBOK MA BUCOKOI0 OYIHKOW YEHMPAIbHOI 38 S3KU
BUMEHT MA 620008AHOCII.

Knrouoegi cnosa: monouna xyooba, mexHono2isi ympumanHs, 03HaKu muny 6yoosu
mina, 30epedxiceHicmo, UOYmMmSI.

Introduction. The practice of using cattle has convincingly shown that the
economic efficiency of milk production largely depends on the duration of its productive
longevity (Pidpala T. and Zaitsev Ye., 2018). Intensification of dairy cattle breeding leads
to a significant reduction in the life span of cows, as a result of which the average term of
their use on dairy farms is limited to only 3-4 lactations (Karatieieva O. I., 2019).
Therefore, the modern approach to improving dairy cattle is shifting from milk production
traits to functional traits, such as longevity and body type traits (Tapki I. and Guzey, Y. Z.
2013; Stanojevi¢ D. et al., 2018). Although body type traits have low to medium

5



f
g,_ Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2024, Is. 132

heritability (Bohlouli M. et al., 2015; Susanto A. et al., 2018), they are registered in a
single database, which makes them reliable and relatively inexpensive for inclusion in
national cattle breeding programs (Némcova E. et al., 2011). Therefore, the selection of
animals by exterior type is of leading importance in the aspect of genetic improvement of
herd productivity and longevity of cows (Camara Y. et al., 2019; Rodriguez-Bermudez
R. etal., 2019). Only animals with good health, adapted to the harsh conditions of use in
industrial complexes, can guarantee high lifetime productivity and longevity (Berry D. P.
2018; Kern E. L. et al., 2015). Improved lifespan of dairy cows is associated with
increased profitability due to reduced need for replacement heifers to maintain herd size,
higher average herd productivity (Williams M. et al., 2022) and greater opportunity for
selective culling (van Pelt M. L., et al., 2015). In studies by foreign scientists, it was
reported that the location of the front teats, udder depth, front udder attachment and
location of the rear teats had a greater impact on cow culling compared to other linear
type traits (Imbayarwo-Chikosi V. E. et al., 2016). Other researchers have estimated a
higher risk factor for animals with deep udders and weak and loose anterior and posterior
attachments. The relationship between the stature of the posterior udder attachment and
longevity (Zavadilova L. and Stipkovda M., 2012) and between the anterior udder
attachment and longevity (Dube B. et al., 2009) has also been confirmed by other authors.

Limb and hoof problems, as well as other musculoskeletal problems, are the third
most common problem and cause of culling of dairy cows after reproductive problems
and mastitis (Sulayeman M. and Fromsa A., 2012; Kerslake J. I. et al., 2018). In numerical
terms, losses due to lameness were associated with a decrease in milk yields of affected
cows, which accounted for 40% of total losses, 34% of treatment costs and a decrease in
conception rate — 26% (Olechnowicz J. and Jaskowski J. M., 2011). Extremely saber-
shaped legs and low hoof angle also increased culling (Morek-Kopec M. and Zarnecki A.,
2012).

Since scientists have established a high positive correlation between linear traits
and longevity traits (Novotny L. et al., 2017), studying the relationship between traits of
the body type of animals and their duration of economic use is a relevant task.

In this regard, the aim of the work was to study the dependence of the culling of
first-born cows on the traits of their body type under different housing technologies.

Materials and methods of research. The work was carried out at the State
Enterprises of the State Farm "Kutuzivka™ and "Hontarivka™ of the Kharkiv region and
the State Enterprises of the State Farm "Stepne" and the Decembrists of the Poltava
region. The first three enterprises are breeding plants for the Ukrainian black-and-white
dairy breed, the fourth is the Ayrshire. The milk yeald for one cow in the specified period
was more than 6000 kg of milk. At the dairy complex of the State Farm "Kutuzivka" the
first-born cows are kept free on long-term straw bedding. At the farms of the State Farm
"Hontarivka", "Stepne" and the Decembrists of the State Farm "Agroprogress"” they are
kept tied.

To determine the patterns of influence of body type traits, a linear assessment of
animals was carried out using the ICAR scale (Khmelnychyi L. M. et al., 2008).
According to the linear assessment method, each of the traits had its own value and was
evaluated with scores from 1 to 9. Scores 1 and 9 are the extreme values of the traits. The
assessment was carried out visually. In the period 2013-2021, 569 first-born cows were
assessed for tethered maintenance and 501 for free-range maintenance. Depending on the
results of the assessment of individual linear features of the body structure type of
animals, they were divided into 3 groups: low score - 1-3 points, average score - 4-6
points and high score - 7-9 points.
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The percentage of cows leaving the herd was calculated as the ratio of the number
of animals that left the herd in the period from the assessment of the body structure type
of animals to their second calving. Analysis of variance was used to process the
experimental data.

Research results. At the beginning of the research, differences in the assessment
of first-born cows by the characteristics of the body structure type of animals under
different technologies of their maintenance were considered (Table 1).

Table 1
Evaluation of first-borns by linear type traits and their culling rate under
different housing (x+SE), points

. Housin Effect

Indicators stall g free Total size, %
Stature 6,30+0,05 6,71+£0,05 | 6,49+0,04 | 2,9***
Chest width 531+£0,04 | 5,16+0,05 | 5,24+0,03 | 0,5**
Body depth 5,61+0,05 5,41+0,06 | 5,52+0,04 | 0,7**
Angularity 5,91+0,04 | 5,69+0,05 | 5,81£0,03 | 1,2%**
Rump angle 5,09+0,04 5,37£0,04 5,22+0,03 | 2,2***
Rump width 523+0,04 | 5,36+0,05 | 5,29+0,03 | 0,4**
Rear legs 5,57+0,04 5,91+£0,06 | 5,73+0,04 | 2,0***
Legs rear view 5,11+0,05 4,74+0,06 4,94+0,04 | 1,8***
Foot angle 3,99+0,04 4,25+0,05 4,11+0,03 | 1,5***
Fore udder attachment 4,92+0,07 5,38+0,08 5,14+0,05 | 1,8***
Rear udder height 5,06+0,05 4,69+0,05 4,88+0,04 | 2,6%**
Central ligament of the udder 4,96+0,07 4,54+0,07 4,76+0,05 | 1,6%**
Udder depth 5,78+0,06 5,44+0,06 5,62+0,04 | 1,6***
Front teat position 4,27+0,04 4,07+0,05 4,18+0,03 | 1,0%**
Rear teat position 5,77+0,05 6,13+0,06 5,94+0,04 | 2,0***
Teat length 4,37+0,04 4,57+0,04 | 4,46+0,03 | 1,2***
Body condition 4,84+0,04 4,78+0,04 | 4,81+0,03 | 0,1
Number of cows that were
eliminated before the second | 0,23+0,02 0,1540,02 0,194+0,01 | 1,0***
calving, %

Note: ** p<0.01; *** p<0.001

According to the results of the analysis of variance, only for the assessment of
body condition, insignificant differences were observed in the score of the characteristics
of animals kept using tethered and untethered technologies. For all other indicators of
linear assessment of the exterior, the differences were significant (p<0.05). The influence
of the method of keeping on these indicators of body structure ranged from 0.4% to
2.9%.

First-born heifers that were kept on a leash had a higher score: for chest width by
0.15 points, body depth by 0.2 points, angularity by 0.22 points, pelvic limb posture by
0.37 points, posterior udder attachment by 0.37 points, central udder ligament by 0.42
points, udder depth by 0.34 points, and anterior teat placement by 0.2 points. Animals in
free-range housing had a higher score on the linear scale: stature by 0.4 points, sacral
slope by 0.28 points, sacral slope by 0.28 points, sacral width by 0.13 points, pelvic limb
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angle by 0.34 points, anterior udder attachment by 0.46 points, posterior teat placement
by 0.36 points, and teat length by 0.2 points.

Next, it was examined how the culling of first-born cows depended on the
assessment of linear features of their body structure in tethered housing (Table 2).

Table 2
Culling of first-born cows from the herd with different assessments of body
structure indicators in stall housing (x+SE), %

Indicators Score of linear type traits I_Effect
1-3 4-6 7-9 size, %

Stature - 23,3+1,0 232+1,2 | 0,3
Chest width 16,7+5,7 23,34+0,8 21,7422 |0
Body depth 50,0+10,2 24.7+0,9 15,7£1,2 | 1,2*
Angularity - 24,2+0,9 20,5+1,2 | 0,1
Rump angle 20,8+3.4 23,2+0,8 22,5828 |0
Rump width 18,2+3,2 23,4+0,8 22,0+24 | 0,1
Rear legs 55,6+8,2 22,7+0,8 21,9+1,6 | 0,9
Legs rear view 35,5429 21,2+0,8 22,8+1,7 | 0,8
Foot angle 25,1+1,5 22,3+0,9 143+4,6 | 0,1
Fore udder attachment 28,1+1,7 20,7+1,0 23,1+1,6 | 0,5
Rear udder height 20,8424 25,3+0,9 13,3+1,2 | 1,1*
Central ligament of the udder 26,0+2,0 25,3+1,0 13,0£1,1 |1,3*
Udder depth 34,3+3,8 25,5¢1,0 | 17,2+1,0 | 1,3*
Front teat position 23,6+1,6 23,1+0,8 - 0,2
Rear teat position 18,843,8 23,5+0,9 22,1+1,5 | 0,1
Teat length 23,2+1,8 22.7+0.,8 36,4+7,0 | 0
Body condition 37,2+3,6 22,3+0,8 7,1+1,8 | 1,3*

Note: * p<0.05

The results of the study showed that the number of animals that dropped out of
the herd did not depend on the assessment of their stature and chest width. However,
animals with a high assessment of body depth (7-9 points) had a lower percentage of
dropping out of the herd by 9% and 34.3% (respectively) compared to the average (4-
6 points) and low (1-3 points) assessment. Differences in the dropping out of animals with
different body structure assessments for this factor were significant (p<0.05), and the
influence of the factor "keeping method" was 1.2%. Differences in the number of cows
that dropped out of the herd with different angularity assessments were insignificant. A
slight decrease in the percentage of dropping out was observed with an increase in the
assessment of angularity, which characterizes the dairy type of animals. The dependence
of the dropping out of cows on the assessment of the slope and width of the sacrum was
not determined.

Animals with an average and high assessment of the posture of the hind limbs had
somewhat better survival. However, the differences between the groups were not
significant. The influence of the factor “pelvic limb angle” was 0.9%, and the factor
“pelvic limb posture” was 0.8% (p>0.05).

Important signs of the type of body structure, on which the milk productivity of
animals depends, as well as the duration of their use, are the signs of the udder. A greater
number of animals were removed from the herd with weak anterior attachment of the
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udder (1-3 points), but the differences in the percentage of removal of 5-7.4% between
these groups were not significant. The results obtained when determining the percentage
of removal of cows with different assessments of the stature of attachment of the hind
udder lobes indicate a greater survival of first-born cows with a high assessment of this
sign. It was 7.5-11% higher compared to animals with an average and low assessment.
The influence of this factor was 1.1% (p<0.05).

The highest influence on the withdrawal of first-born heifers from the herd was
the central ligament of the udder (1.3%; p<0.05) and the depth of the udder (1.3%;
p<0.05). The number of first-born heifers that were withdrawn from the herd during the
studied period with a low assessment of the central ligament of the udder was higher by
0.7-13% than in animals with a low and medium assessment. A similar relationship
between the withdrawal of animals was established with the assessment of the depth of
the udder (by 8.8-17.1%).

The withdrawal of first-born heifers did not significantly depend on the
assessment of the placement of the front and rear teats, as well as their length.

The percentage of animals that were withdrawn from groups with a low
assessment of body condition was significantly higher than in first-born heifers with a
medium and high assessment (by 14.9-20.1%). The influence of the body condition
assessment was 1.3% (p<0.05).

The results of the first-born calves culling with different assessments of the linear
indicators of their body type under free housing are given in Table 3.

Table 3

First-born calves culling from the herd with different assessments of body
structure traits under free housing (x+SE), %

Indicators Score of linear type traits I_Effect
1-3 4-6 7-9 size, %
Stature - 13,8+0,8 15,9+0,8 0,1
Chest width 16,7+3,3 14,6+0,6 17,0+1,9 0,1
Body depth 13,3+3,0 14,2+0,6 17,8+1,4 0,2
Angularity 14,344,6 15,3+0,7 13,8+1,0 0
Rump angle 33,3+6,4 | 12,4+0,5 | 28,6+2,6 2,9%**
Rump width 22,2458 14,7+0,6 15,7+1,6 0,1
Rear legs 11,8+2,5 15,1+0,7 15,1+0,9 0
Legs rear view 17,0£1,4 | 14,3+0,7 | 153+1,7 0,1
Foot angle 13,2+1,0 16,2+0,7 - 0,7
Fore udder attachment 13,3+1,3 17,9+0,9 10,3+0,8 0,9
Rear udder height 16,9+1,8 14,6+0,6 16,7428 0,1
Central ligament of the udder 17,7+1,5 14,4+0,6 13,0424 0,1
Udder depth 11,9+1,6 15,2+0,7 15,2+1,2 0,1
Front teat position 15,3+1,1 14,6+0,7 | 50,0+17,7 0,4
Rear teat position 14,3+4,6 | 13,240,6 18,1+1,1 0,4
Teat length 13,0+1,4 14,740,6 | 29,4+5,0 0
Body condition 18,9+2,5 14,8+0,6 11,1£2,3 0,1

Note: *** p<0.001
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According to the results of the analysis of variance of the firstborn's mortality
depending on the assessment of body structure traits in free housing, a probable influence
of only one factor was established - the slope of the sacrum. The strength of the influence
of this trait was 2.9%. It is important to note that the percentage of animals leaving the
herd with an average assessment of the slope of the sacrum was the lowest. With a low
assessment of this trait, 19.9% more animals were left, and with a high assessment by
16.2%.

The impact of the assessment of other traits on the mortality of firstborns was
unlikely. Therefore, we will further compare the trends in the impact of body structure
traits of firstborns on the level of their mortality in free housing and compare them with
the results obtained in tied housing.

Unlike tied housing, a tendency was observed to increase the percentage of culling
of firstborns with a high growth assessment in free housing. Cows with a wide rib cage
and a deep body had the highest risk of culling compared to the group of animals with
average linear scores. In this case, the cows had an optimal body weight, and this
combination had a greater impact on the joints and hooves, since a heavier body puts
more pressure on the foot, which is an unfavorable factor for the preservation of livestock.
Since the concrete stall floor is part of the typical housing system on Ukrainian farms
with loose housing, animals with a higher body weight were more likely to be culled from
the herd.

A slight decrease in the percentage of culling was observed with an increase in the
score for the dairy type for both housing methods. Also, animals with the desired hindlimb
posture were better preserved for both technologies. In loose housing, as in tied housing,
there is a tendency to reduce the number of animals that were culled from the herd with
a high score for the central ligament.

Regardless of the housing technology, the percentage of animals that were culled
with a high score for body condition was lower compared to first-borns that had low and
medium body condition.

Discussion. The housing technology has a significant impact on the longevity and
survival of dairy cattle. The most important type traits for animal longevity were those
that described body size and udder. According to our data, it was found that first-borns
with a high score for body depth had a lower percentage of culling from the herd when
tied. In contrast to tied, when free-ranged, there was a tendency for the risk of culling
first-borns with a high score for growth, a wide chest and a deep body, which is associated
with the conditions of animal housing. Our data are consistent with (Morek-Kopec M.
and Zarnecki A., 2012), as they also reported a longer productive life of cows with a
smaller body depth and chest width. Our studies found a slight decrease in the percentage
of animals being culled with an increase in the score for the milk type. Foreign scientists
found that the most angular cows had a shorter lifespan (Zavadilova L. and Némcova E.
2011). They were more sensitive to environmental conditions, which led to a shorter
productive life. Despite this, cows with good angularity had better milk productivity for
different populations of the Holstein breed, as was found by other researchers (Campos
R. V. et al., 2015; Battagin M. et al., 2013). In contrast to tethered housing, there was a
tendency for the percentage of first-born cows with a high growth score to be culled. This
fact has been confirmed by other studies (Palii A. P. et al., 2020).

It was found that animals that had an average and high score for the posture of the
hind limbs were more adapted to the harsh conditions of industrial complexes. This
pattern is confirmed by numerous authors (Morek-Kopec M. and Zarnecki A., 2012;
Kerslake J. I. et al., 2018; Sulayeman M. and Fromsa A., 2012). Our studies revealed a
higher percentage of withdrawal from the herd of first-born cows with weak anterior
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udder attachment and better survival of animals with a higher score for the stature of the
attachment of the hind udder lobes and a well-pronounced central ligament. Other
researchers also emphasize that cows with weak and poorly attached udders, as well as
deep udders, had an increased risk of culling compared to cows that had average scores
for these traits (T6rok E. et al., 2021; Zavadilova L. and Stipkova M., 2012; Dube B. et
al., 2009).

Conclusions:

1. It was established that the percentage of first-born cows leaving the herd
depends on the characteristics of their body type, as well as the technology of housing.

2. When stall housing, animals with a high body depth score had a lower
percentage of leaving the herd by 9% and 34.3% than animals with an average and low
score. The stayability of first-born cows with a high score of the stature of attachment of
the posterior lobes of the udder was 7.5-11% higher compared to lower scores of this trait.
The number of animals that left the herd with a low score of the central ligament of the
udder was 0.7-13% higher compared to animals with a low and average score. A similar
relationship between the loss of animals was established with the score of the udder depth
(by 8.8-17.1%). The percentage of animals that dropped out of groups with a low score
for body condition was significantly higher than in first-born heifers with an average and
high score (by 14.9-20.1%).

3. According to our data, only the score of the rump angle (2.9%) significantly
influenced the dropout of first-born cows in free housing. The percentage of culling cows
from the herd with an average score of the rump angle was 19.9% lower than in animals
with a low score of this trait and 16.2% lower than in animals with a high score.
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