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Abstract. The article presents the results of a study on the influence of genotypic factors (sire
lineage, line affiliation) on the development of key milk productivity traits in the first-calf Brown
Swiss cows at the dairy production complex LLC *“ Yekaterynoslavskyi”. The herd of the Brown
Swiss cattle originates from four genealogical lines of the breed: Distinction 159523 — 35%,
Elegant 148551.66 — 30%, Stretch 143612 — 24%, and Payven 136140 — 11%. The inclusion of
these genealogical lines in the farm is due to the high breeding and productive qualities of their
offspring, as well as the presence of a significant number of cows and heifers sired by bulls of these
lines in the herd.

It was noted that the Brown Swiss cows from different genealogical lines, under identical
conditions of housing and feeding, showed significant differences in milk productivity traits. The
highest milk yield (9768 + 127.1 kg) was demonstrated by cows of the Stretch 143612 line, which
significantly exceeded their peers from other lines (P < 0,001). At the same time, the descendants of
this line had the lowest fat (3.81 + 0.021%) and protein (3.23 + 0.012%) contents in milk. It was
found that first-calf cows of different origins were characterized by a considerable level of
variability in the main milk productivity traits. The daughters of the bull Apex 109736195, who had
the lowest milk yield (8048 + 134.2 kg), turned out to have the best fat and protein content in milk
(4.30 and 3.36%, respectively). In contrast, the daughters of the bull Sesdeblum 68144448 had the
highest milk yield (10,445 kg) but showed the lowest fat and protein levels (3.77 and 3.08%,
respectively). The difference is significant in all cases (P < 0,001).

The influence of Brown Swiss sires on milk yield and milk composition in their daughters was
as follows:

— for milk yield over 305 days of lactation: 72 = 0.510 (P = 0.001), indicating a high level of
genetic determination;

— for milk fat content: 5% =0.03, a statistically insignificant value, indicating minimal
heritability;

— for milk protein content: n?=0.11 (P <0.01), indicating a moderate but significant
paternal influence.

The variability in the main milk productivity traits of first-calf Brown Swiss cows is
determined more by the differences between offspring of individual sires within the same
genealogical line than by their line affiliation alone.
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BHOCMI NEPBICMOK WBiYbKOI Nopoou Ha MonouHO-8upodHUYoMmy komniekci TOB « MBKy» €xamepu-
Hocnascokutly. Mamoune noconig’ss  eeruxoi poeamoi  xy0oou wsiybkoi Nnopoou  noxo-
Oums 8i0 YOMUPLOX 2eHeA02TYHUX NI WeiybKoi nopoou: icminkwna 159523 — 35%, Enecanma
148551.66 — 30%, Cmpemua 143612 — 24% ma Ilevigena 136140 — 11%.

Biomiuaemo, wo meapunu weiybkoi nopoou pisHUX 2eHeano2iyHux iiHil, 3a 0OHAKOBUX YMO8
ix ympumanusa ma 200i61i y 20cno0apcmei, 3HA4HO BIOPI3HAIOMbCA 34 NOKAZHUKAMU MOLOYHOL NpPO-
oykmuenocmi. Hatisuwuii pigenv naoow (9768 = 127,1 k2) npodemoncmpysanu KOposu wsiybKoi
nopoou ninii Cmpemua 143612, sxi 3nauno nepesepuiysanu posechuys nwux ainit (P < 0,001).
Boonouac, y nawaoxis oanoi ninii eiomivanu Havnudxcui nokaznuxu emicmy scupy (3,81 +0,021%)
ma oinka (3,23 £ 0,012%) 6 monoyi.

Bcmanoeneno, wo xopoeu pizno2o noxoosicenns xapakxmepusyeaiucs 3HAYHUM Pi6HeM MIiHIU-
80CMI OCHOBHUX O3HAK MONOYHOI npodykmusnocmi. Hawaoxu byeas Anexca 109736195, saxi xapa-
KMepu3y8anucs HauHudcuum Haooem (8048 + 134,2 ke), susasuiuca HAuKpawumu 3a 6MiCmom Hcupy
ma 6irka 6 moaoyi (4,30% ma 3,36%, eionosiono). Hamomicms, oouku 6yeas Cecoebiny-
ma 68144448 manu natisuwui pisenv Haooro (10445 ke), 0OHaK nokazanu HAUHUNCYI NOKAZHUKU 3d
oanumu osnaxamu (3,77% ma 3,08%). Pisnuys y ecix sunaokax sipociona (P < 0.001).

Buseneno, wo eniuse dyzais-niioHuxie weiybkoi nopoou Ha HAOIll Ma AKICHUL CKAAO MOIOKA
iIXHIX 004UOK MA8 HACMYNHUI NPOSAB.

— 0na Haootw 3a 305 onie nakmayii: n*<= 0,510 (P < 0,001) — wo ceiduums npo eucoxuii pi-
6€Hb 2EHEMUYHOI 3yMOBIEHOCMI,

— ona emicmy xcupy 6 monoyi: n°x= 0,03 — nokazHuK € cmamucmuyHo HedOCMOGIPHUM, U0
8KA3YE HA MIHIMATLHUL CNAOKOBUL BNIUB,

— ona emicmy 6inka 6 monoyi: B’ = 0,11 (P < 0,01) — wo exazye na nomipnuii, are docmosi-
PHULL BNIIUB NOXOOIICEHHSL 3 OAMbKOM.

Pigenwv minnueocmi ocHo8HUX O3HAK MONOYHOI NPOOYKMUBHOCMI NEPBICMOK WUBIYbKOI NOPOOU
00YMOBNIOEMBCS He CMINbKU IX HANEHCHICMIO 00 OKpeMUX JIHIU, CKIIbKU XApaKmepom MIiHAUGOCmI
MidC Haujaokamu pizHux 0y2aig-niiOHUKI8 OOHIE 2eHeano2iuHol NiHii.

Knwouesi crnosa: mBinbka 1nopoaa, JiHiss, MOJOYHA NMPOAYKTHBHICTb, Oyrai-IuliiHUKH, IOXO0-
JUKEHHS 32 0aTbKOM, JiHiliHA HAJIeXKHICTh

Introduction. Dairy cattle breeding is a leading branch of animal husbandry in many
countries around the world. Selection is a crucial factor in improving the efficiency of this sector, as
it enables the accelerated enhancement of existing breeds and the creation of new, more productive
breeds, lines, and types that better meet modern requirements (Ladika et. al., 2017; Kruglyak
et. al., 2020).

To further intensify the cattle industry, it is essential to form high-yielding dairy herds, while
the economic efficiency of keeping cows in large industrial complexes is a key factor for the
success of agricultural businesses.

Milk productivity in cows is one of the primary indicators of efficiency in dairy farming.
Important genetic factors influencing productivity include the paternal origin and affiliation with a
particular line. Studying the genetic impact helps identify the best breeding strategies for improving
breed productivity (Shpetnyi et. al., 2021).

Improvement of the intra-line structure of the studied herd is primarily achieved through the
use of specific sire lines. This approach allows for the maintenance of necessary genetic diversity
within the herd and facilitates its overall improvement while preserving breed-specific traits.
Furthermore, it enables the formation of a desired genealogical structure within the herd
(Cherniavska, 2022).

The genetic improvement of dairy cattle breeds greatly depends on the heritability of traits
passed on by breeding bulls, which is confirmed by increased productivity levels as well as
improvements in exterior and technological traits of the animals (Kuziv et. al., 2022).
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The use of bulls that pass on valuable traits to their offspring is one of the most effective
methods for improving productive, technological, and breeding qualities in dairy and dual-purpose
breeds. This approach makes it possible to relatively quickly create high-yielding dairy herds that
are consolidated in terms of exterior type, milk productivity, and longevity in economic use
(Illyashenko, 2020; Ladika et. al., 2017).

The proper selection of bulls for herd reproduction is a crucial and responsible task, as the
genetic influence of sires on breed improvement is highly significant at the current stage of
selection. Therefore, in forming a high-yielding herd, it is logical to use bulls whose daughters are
characterized by high milk productivity, early maturity, and desirable body conformation.
Systematic evaluation of bulls based on the quality of their offspring contributes to herd
improvement and increased profitability in the dairy industry (Polupan et. al., 2020; Fil’
et. al., 2019).

Hence, studying the specifics of milk productivity development in Brown Swiss cows kept
under large-scale industrial conditions is of scientific and practical importance for the further
development of a competitive dairy industry in Ukraine (Perekrestova, 2018).

Objective of the Study. To investigate the influence of genetic factors (sire origin and line
affiliation) on the development of key milk productivity traits in Brown Swiss cows.

Materials and Methods. The research was conducted using primary zootechnical records and
data from the SUMS electronic database at ““Yekaterynoslavskyi”. At the dairy production complex,
cows are housed in group box stalls with rubber mats (Fig. 1). Young stock are raised in group pens
under sheds using straw-based deep or accumulated bedding systems. Milking is carried out using a
“Parallel” milking system by DelLaval, equipped with the “Alpro” herd management system.
Feeding of the main herd is performed using total mixed diets, and calves are fed whole milk
through group drinker systems. The study analyzed the milk productivity indicators of first-calf
Brown Swiss cows (n = 277) over a standard lactation period of 305 days, including: milk yield (kg
per lactation), fat content (%), and protein content (%).

>

Photo 1. Cows housing

Statistical data analysis was performed using Microsoft Excel 2020. The influence of sires on
the variability of milk yield and milk fat content in their daughters was assessed through one-way
analysis of variance. The significance of differences was evaluated using Student’s t-test.
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Research Results. The core herd of the Brown Swiss cattle at the dairy production complex
originates from four genealogical lines of the breed: Distinction 159523, Elegant 148551.66, Stretch
143612 and Payven 136140 (Fig. 2). The most numerous lines are Elegant 148551 and Distinction
159523, each representing 65% of the herd. A smaller portion of the breeding stock descends from
sires of the Payven 136140 line. Linebreeding within the Brown Swiss herd ensures diversity in
animals’ productive traits and supports the genetic improvement of the population. This approach
allows for the targeted combination of animals with desirable characteristics — particularly high
milk productivity, disease resistance, good reproductive performance, and longevity.

Distinction
159523
35%

148551.66
30%

Figure 2. Genealogical structure of the Brown Swiss herd core

We conducted a comparative analysis of milk productivity indicators among Brown Swiss
cows with different line affiliations. It was established that animals belonging to different
genealogical lines, despite being kept and fed under the same conditions, showed statistically
significant differences in milk production levels.

When comparing the productivity of daughters from different lines, a significant advantage in
milk yield was observed in cows from the Stretch 143612 line, with an average yield of
9768 + 127.1 kg, clearly outperforming their peers from other lines (Fig. 3). Compared to the
Payven 136140 line, the yield was significantly higher by 1435 kg (P < 0.001), compared to the
Elegant 148551 line — by 1258 kg, and compared to the Distinction 159523 line — by 641 kg. The
lowest average milk yield (8333 + 111.0 kg) was recorded in daughters of the Payven 136140 line,
indicating significantly lower production compared to the other lines.

The obtained data highlight the substantial influence of line affiliation on the milk
productivity level of Brown Swiss cows, which should be taken into account when conducting
breeding programs within the herd.
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Figure 3. Milk yield of first-calf Brown Swiss cows from different genealogical lines, kg
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One of the important breeding traits that reflects milk quality is fat content. A significant
difference in milk fat content was observed among cows of different lines (Figure 4). The highest
fat percentage (4.10 + 0.010%) was found in the milk of daughters from the Distinction 159523
line. The lowest fat content (3.81 +0.021%) was recorded in first-calf heifers from the Stretch
143612 line. Cows of this line showed a significantly lower fat percentage compared to the
daughters of the Distinction 159523 line, with a difference of 0.29% (P < 0.001).
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Figure 4. Fat and protein content in the milk of first-calf Brown Swiss cows from different genealogical lines, %

There were no significant differences in milk protein content among the studied groups of
animals. However, the lowest protein content during the first lactation was observed in cows of the
Stretch 143612 line (3.23 +0.012%), while the highest was found in descendants of the Payven
136140 line (4.10 = 0.012%).

A certain degree of intergroup differentiation was also found in the indicator of total milk fat
yield. The highest values for this trait (372 + 10.7 kg) were recorded in cows of the Stretch 143612
line, while the lowest (326 + 10.2 kg) were observed in animals from the Elegant 148551 line. The
significant difference in milk fat yield between these lines was 46 kg (P < 0.001) (Fig. 5).
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Figure 5. Milk fat and protein yield in first-calf Brown Swiss cows from different genealogical lines, kg
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A comparative analysis of milk productivity indicators was conducted for the daughters of
Brown Swiss breeding bulls (Table 1). The first-calf heifers in all experimental groups
demonstrated a sufficient level of milk productivity, which is the result of proper feeding and
appropriate housing conditions.

It was established that first-calf heifers of different origin showed a significant level of
variability in key milk production traits. Brown swiss cows demonstrated high levels of milk yield;
however, the significantly highest milk yields were observed in daughters of the breeding bulls
Lester 96695540 (Stretch 143612 line) — 10,248 + 130.0 kg and Sesdeblum 68144448 (Distinct
159523 line) — 10.445 + 115.2 kg. The lowest yield (8048 + 134.2) was found in daughters of Apex

109736195, also of the Distinct 159523 line.

In terms of milk yield, the daughters of Lester 96695540 significantly outperformed the
daughters of Apex 109736195 by 2200 kg (P < 0.001), while the daughters of Sesdeblum 68144448
exceeded the same group by 2397 kg of milk (P < 0.001).

1. Influence of breeding bulls on milk productivity of their daughters (x £ S.E)

Nickname and 1D of bull head Milk yield, Amount of fat Amount of protein

kg % kg % kg
Gotor 8011946895 35 9649 £121.5 3.78 + 0.011 365 +9.23 3.27 £ 0.01 315+6.1
Lester 9695540 28 10248 + 130.0 3.82 £ 0.022 391 +10.91 3.18 + 0.02 326+ 8.4
Boeing 36990500134 40 9409 £117.1 3.84 £0.010 361+9.71 3.23+0.01 304+5.8
Sesdeblum 68144448 40 | 10445+1152?% | 3.77+0.011° | 394+9.12% | 3.08+0.01¢ | 322+5.3?
Diplomat 11899675 32 8889 + 128.4 4.23+0.01 376+ 11.34 3.35+0.01 299 +6.1
Apex 109736195 38 8048 +134.2¢ | 4.30+0.0132 | 346+10.11°¢ | 3.36+0.022 | 270+ 6.4°¢
Simbaboy 120102541330 33 8980 + 143.1 3.85+0.020 345+ 11.01 3.28 +0.02 295+5.9
Turbo 3004909742 31 8084 +132.2 3.82 +£0.021 309 £12.41 3.34+0.01 270+£5.6
Dasher 7855696 40 8466 +119.0 3.85+0.012 325+ 11.70 3.32+0.01 281+5.1
Karl 3139216990 25 8387 +145.1 4.10 +£0.023 344 +13.22 3.34+0.02 280+£6.5
Chance 142563183 25 8279+ 145.1 3.82+£0.023 316 + 13.22 3.30+0.02 273+6.5

Note: a:c — P < 0.001

However, the offspring of the bull Apex 109736195, which had the lowest milk yield,
demonstrated the best results for milk fat and protein content (4.30 and 3.36%, respectively). In
contrast, the daughters of the bull Sesdeblum 68144448, although showing the highest milk yield,
had the lowest values for these traits (3.77% and 3.08%). The advantage in fat content of Apex’s
daughters over those of Sesdeblum was 0.53% (P <0.001), and in protein content — 0.28%
(P <0.001).

To determine the extent of genotypic influence on the milk productivity indicators of Brown
Swiss cows from the herd of LLC “Yekaterynoslavskyi”, a one-way analysis of variance was
conducted. The aim of the analysis was to establish the statistical significance of the influence of
sire origin and genealogical line on the milk productivity of first-calf heifers (Table 2).

The results of the variance analysis indicate that the milk yield of first-calf cows in the studied
herd significantly depends on their paternal lineage. The high coefficient of heritability (2, = 0.510)
points to a substantial genetic contribution to the total phenotypic variability of this trait. The
statistical significance of the influence is confirmed by the Fisher criterion (F =22.42), which
indicates a statistically significant contribution of the paternal component to the formation of milk
yield during the first lactation.

It was established that the most significant influence of sire bulls was observed on the milk
yield of their daughters (n’% = 0.510), whereas their effect on milk fat content was much lower and
statistically insignificant (n? = 0.03). This indicates a low heritability level of this trait under the
conditions of the studied herd.
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2. The influence strength of genotypic factors on the milk productivity of first-calf cows

. o Amount of fat Amount of protein
Trait Milk yield, kg
% kg % kg
Line
F 11,06 0,349 1,92 1,28 3,850
2 0,264 0,016 0,074 0,052 0,120
P< 0,001 unreliable 0,01 0,01 0,001
Paternal origin
F 22,42 0,683 3,725 2,778 7,098
n% 0,510 0,03 0,148 0,11 0,248
P< 0,001 unreliable 0,05 0,01 0,001

Thus, the variability in the main milk productivity traits of first-calf heifers is determined
more by paternal origin than by affiliation with specific genealogical lines. This highlights the
leading role of the sire genotype in shaping economically valuable traits and emphasizes the
importance of careful selection of bulls in breeding programs.

Conclusions:

« Line breeding within the Brown Swiss cattle herd ensures genetic diversity in terms of
productive traits and contributes to the overall genetic improvement of the population.

« The study showed that genealogical lineage significantly affects milk productivity in Brown
Swiss cows. The results confirm the importance of considering genetic inheritance during selective
breeding and herd formation to achieve maximum milk productivity.

« It was found that paternal origin had a stronger influence on milk productivity indicators of
Brown Swiss cows than affiliation with a specific genealogical line. This is supported by the fact
that progeny of bulls from the same line showed significant variation in milk yield and composition,
indicating the decisive role of the individual genotypic characteristics of sires in shaping
economically valuable traits.

« The daughters of the bull Apex 109736195, which had the lowest milk yield among the
studied groups (8048 kg), stood out for their high milk quality — fat content was 4.30%, and protein
content was 3.36%. In contrast, daughters of the bull Sesdeblum 68144448 demonstrated the
highest milk yield (10445 kg), but had lower fat (3.77%) and protein (3.08%) contents compared to
other progeny. These results suggest an inverse relationship between milk quantity and its quality,
particularly fat and protein content.

REFERENCES

Ilyashenko, H. D. (2020). Economically Useful Traits of Dairy Cattle in Breeding Farms of the
Kirovograd Region. Breeding and Animal Genetics. Kyiv, 59, 35-40. [In Ukrainian].
https://doi.org/10.31073/abg.59.04.

Kruglyak, O. V., Chornoostrovets, N. M., Kulakova, M. B., & Martyniuk, I.S.  (2020).
Development of Genetic Resources of Dairy Cattle in Ukraine. Breeding and Animal Genetics.
Kyiv, 60, 47-53. [In Ukrainian]. https://doi.org/10.31073/abg.60.06.

Kuziv, M. I, Fedorovych, Y. I., Kuziv, N. M., & Fedorovych, V. V. (2022). Variation of Selection
Traits in Cows Depending on the Country of Bull’s Selection. Breeding and Animal Genetics.
Kyiv, 63, 63-70. [In Ukrainian]. https://doi.org/10.31073/abg.63.07.

Ladyka, V. I., Pavlenko, Yu. M., Klymenko, O. I., & Kalinichenko, D. O. (2017). Breeding Value
of World Gene Pool Bulls of the Swiss Breed. Breeding and Animal Genetics. Kyiv, 53, 148-
154. [In Ukrainian]. https://doi.org/10.31073/abg.53.19.

Ladyka, V. I., Pavlenko, Yu. M., & Sukhareva, A. V. (2017). Influence of Lineage on the Level of
Milk Productivity of Ukrainian Brown Dairy Cows. Bulletin of Sumy National Agrarian
University. Animal Husbandry, 7, 72-77. [In Ukrainian].
https://repo.snau.edu.ua/bitstream/123456789/6374/1/11.pdf.

132



https://doi.org/10.31073/abg.59.04
https://doi.org/10.31073/abg.60.06
https://doi.org/10.31073/abg.63.07
https://doi.org/10.31073/abg.53.19
https://repo.snau.edu.ua/bitstream/123456789/6374/1/11.pdf

Po3BeaeHHs i reHeTMKa TBapuH. 2025. Bun. 69

Polupan, Yu. P.,  Kostenko, O. 1., Ruban, S. Yu.,, Yefimenko, M. Ya., Kovalenko, H. S.,
Biryukova, O. D., Basovsky, D. M., Pryima, S. V., & Podoba, Yu. V. (2020). Vitchyznianyi
dosvid z pidboru buhaiv do matochnoho poholivia u molochnomu skotarstvi [Domestic
Experience of Selecting Bulls for the Breeding Herd in Dairy Cattle]. Agrarian Science. [In
Ukrainian].

Shpetnyi, M. B., Zabolotna, V. K., & Gryshyn, S. Yu. (2021). Milk Productivity and Reproductive
Capacity of Cows Depending on Genetic and Paratype Factors. Bulletin of Sumy National
Agrarian University. Animal Husbandry, 4 (47). 33-42. [In Ukrainian].
https://doi.org/10.32845/bsnau.lvst.2021.4.6.

Cherniavska, T. O. (2022). Features of Forming Milk Quality Indicators in Ukrainian Brown Dairy
Cows. Bulletin of Sumy National Agrarian University. Animal Husbandry, 2, 74-77.
[In Ukrainian].’ https://doi.org/10.32845/bsnau.lvst.2022.2.11.

Fil’, S. I., Fedorovych, E. I., & Bodnar, P. V. (2019). Dynamics of milk productivity of cows of
different lines. Animal breeding and genetics. Kyiv, 57. 136-142. [In Ukrainian].
https://doi.org/10.31073/abg.57.16.

Perekrestova, G. V. (2018). Naukove ta eksperymentalne obhruntuvannia ekspluatatsii koriv
riznykh porid ta pomisei v umovakh vysokotekhnolohichnoho kompleksu z vyrobnytstva moloka
[Scientific and experimental justification of the exploitation of cows of different breeds and
crossbreeds in the conditions of a high-tech milk production complex] (Extended abstract of
candidate’s thesis). Dnipr. derzh. ahrar.-ekon. un-t. [In Ukrainian].

Ooepoicano peoroneciero 16.04.2025 p.
Ipuiinsamo 0o opyky 14.05.2025 p.

133


https://doi.org/10.32845/bsnau.lvst.2022.2.11

