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Abstract. For the first time, the article highlights the issue of the efficiency of cattle breeding
of a new population Bukovyna zonal type of meat polled Simmental ruminants, which is relevant in
the Carpathian region of Ukraine.

The results of research have showed that the growth intensity of repair heifers with the genotype
(/sSimmental Canadian + /isSimmental Austrian + /gSimmental German + Y/1sSimmental
American) from birth to 7 months of age prevails by 3.4% (P<0.001) their improved peers with the
genotype (Y/s2Simmental combined + 2"/3Simmental Canadian + !/3Simmental Austrian +
%/32Simmental German) in the herd of the breeding plant State Research Farm “Chernivetske” of
Bukovyna State Agricultural Experimental Station of Institute of Agriculture of the Carpathian region
of NAAS.

The difference is that the linear and mass dimensions in cattle of a new population with the
genotype (¥/sSimmental Canadian + */16Simmental Austrian + Y/sSimmental German + /1sSimmental
American) increase with the raise of their heredity. Their live weight increased by
15.5 kg, the height at withers — by 3.1 cm, the chest circumference — by 4.8 cm, the oblique length of
the torso and buttocks — by 1.7 and 2.1, respectively, and the overall dimensions — by 13.5 cm.

Studies have shown that in terms of relative live weight gain, the repair heifers of the most
productive genotype (*/sSimmental Canadian + ‘/16Simmental Austrian + */sSimmental German +
Y16Simmental American) prevailed the heifers of the genotype (*®°/s2Simmental Canadian +
!/,6Simmental Austrian + /sSimmental German + */3,Simmental American) for the period from birth
to 3 months of age by 7.3% (P>0.99), from 9 to 12 months of age — by 1.2% (P<0.95), from 12 to
15 months of age — by 15.4% (P<0.95), from 15 to 18 months of age — by 17.4% (P <0.95) and
from birth to 18 months of age — by 29.9% (P>0.99). Only between 9 and 12 months of age the best
average indicators were reduced to 1.2% (P>0.99) and 0.9% (P<0.95).

Key words: cattle breeding, type, beef cattle, productivity, technology, productive
characteristics.

Introduction.
In order to provide the population of the country with livestock products, the
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State Program in the direction of rearing specialized breeds of cattle with high genetic
potential of meat productivity is implemented in different regions of Ukraine.

In this regard, in the Western region of Ukraine, in particular in Bukovyna and
Prykarpattia, a new population of Bukovyna zonal type meat polled Simmental cattle
having satisfactory reproductive abilities, the genetic potential of milk and meat
productivity, as well as the growth energy in all physiological periods of growing has
been bred for 22 years. It is the most relevant for this controlled region [14-17, 22].

As aresult, a regional breeding program for the formation of Bukovyna zonal type
meat polled Simmental cattle for the Ukrainian Carpathians on the basis of herdsof
local Simmental cattle of the combined direction of productivity using domestic and
world gene pool of meat Simmental in basic and subsidiary farms of public sector of
various forms of ownership in the Carpathian region during 1999-2022 has been
developed.

The reliable assessment of beef cows in terms of milk productivity is of great
Importance in the breeding production practice of foreign countries. Based on the
generalization of foreign experience using a linear assessment of beef cattle exterior,
domestic breeders conduct research on breeding, consolidation and improvement of the
new Ukrainian Simmental cattle, which are reared in different regions of Ukraine.[1-
2,18, 20, 21, 23, 24, 26, 27, 28, 31, 32].

When forming the highly productive meat herds, the animal has been evaluated
by 15 characteristics. The assessment of the first calving cows has been carried out
during the first lactation in the accepted points according to the instructions [3-7].

Thus, the efforts of regional breeders have been aimed at assessing the population
of mother-stock by phenotype, udder structure, mammary glands and limbstrength. The
breeding should take into account not only the type and importance of productivity, but
also growth, temperament, reproductive abilities and othercharacteristics. For further
cattle breeding, it is necessary to leave for rearing the posterity from the best meat
cows-mothers to repair their own herd and sell the breeding young ones to other farms
in the regions of Ukraine [6-13].

A long-term breeding work allows forming the new beef cattle with high genetic
potential of milk and meat productivity provided sufficient feeding during the year (not
less than 65 quintals of feed units per beef cow with progeny) according to the norms
of feeding beef cattle in the Carpathian region.

In the future, it is necessary to consolidate the achieved genetic potential of
productivity, improve the reproductive functions of ruminants and provide the
appropriate housing conditions that promote good health and prolonged productive use
of beef cows.Therefore, the aim of this article is to summarize the materials on breeding
the Bukovyna zonal type meat polled Simmental cattle in the direction of increasing
the genetic potential of meat productivity to obtain cheap and quality beef in the
controlled regions of Ukraine.

In order to obtain the above results, a long-term breeding work has been carried
out, namely on the following important selection characteristics: breeding the high-
value sires evaluated for the quality of posterity; the phenotypic assessment of first
calving cows; the measurement of main physical characteristics of first calving cows;
the comprehensive assessment of cows, young ones and sires; the formation of
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breeding groups and families, their renewal, breeding the animals for beef cattle;
providing the system of growing meat polled repair heifers in accordance with the
breed standard of weight and linear growth; breeding the repair bull-calves for
insemination of mother-stock of meat Simmental cattle in the area of their rearing;
the formation of productive herds of mother-stock of the new type beef cattle; the
assessment of the new type beef cattle by live weight indicators; the formation of the
herd by age and live weight of ruminants; the determination of average daily gains of
meat Simmental cattle in all age and physiological periods of breeding; the
determination of the fertility index in the beef Simmental cows; the determination of
the insemination rate of Simmental mother-stock; the exterior assessment of first
calving cows of meat Simmental and the formation of the genealogical compositionof
meat polled cows by productive and reproductive abilities.

Material and methods of research.

The meat herds of the newly formed Bukovina zonal type meat polled Simmental
cattle with different bloodlines and selection served as the basis for long- term scientific
research. The data of statistical reporting, regulatory materials, as well as the data of
own research and literature were the main source of writing the article. The annual
reports of zoo technicians-breeders in the studied basic and subsidiary breeding farms
of the public sector of different forms of ownership with well- arranged zootechnical
and breeding records in the regions of Bukovina and Prykarpattia were also used.

The exterior was assessed roughly and by measuring the main body characteristics
of the beef ruminants. The ones who did not meet the planned parameters were culled
from the herd. Zootechnical (determination of live weight, measurements, body
composition indices, as well as milk and meat productivity) and biometric
(determination of average values, their errors and degree of probability) accepted
methods were used [25].

The breeding work was carried out in basic and subsidiary farms, namely: the
Ukrainian leading and operating State Research Farm «Chernivetske» (151 cows),
Agricultural Production Private Cooperative «Peremoha» (85 cows) of Hertsaivskyi
district, SOE «Rokytne» ALLC «Avangard» (75 cows) of Novoselytskyi district, Farm
«lvankivtsi» (75 cows), Agricultural Production Cooperative «Zoria» (35 cows) of
Kitsmanskyi district, Chernivtsi region and Private Farm «Potochyshche» (115 cows)
of Horodenkivskyi district, LLC «Toro» (45 cows) of Rohatyn district, Farm
«Zarichchia» (10 cows) and Private Farm «Bohdan» (45 cows) of Kosiv district, Ivano-
Frankivsk region. The total number of livestock was 1339 heads, including 604cows
in different parts of the Ukrainian Carpathians.

Research results and discussion.

The characteristics of milk productivity of beef cows of the new population
Bukovyna zonal type of ruminants are presented in table 1.

The research found that the cows of the State Research Farm «Chernivetske»
had the highest milk productivity of 225 kg in the third and older lactation, which
was by 14 kg more than in the analogues of the subsidiary Private Farm
“Potochyshche” in Pokuttya region.

The energy of growth in all physiological periods of growing the created new
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population of young meat of basic and subsidiary farms in the summer period is
determined.
Table 1 - Characteristics of the presented cows in farms

E B Average age I3 Average milk productivity by
Farm = g of the_ first Ly lactations, kg
g g calving, -2 lactations
<83 months = first  second  third and older
Chernivtsi region
Hertsaivskyi district
State Research Farm
«Chernivetske 151 27 585 214 217 225
Agricultural Production 85 28 545 190 197 205
Private Cooperative
«Peremoha»
Novoselytskyi district
SOE «Rokytne» ALLC
SAvangr ' 75 28,5 575 195 210 215
Kitsmanskyi district
Agrlcultu_ral Prodl_Jctlon 35 281 575 190 215 290
Cooperative «Zoria»
Farm «lvankivtsi» 45 29,5 565 195 220 225
Total: 391 27,5 561.7 202.5 209 217
Ivano-Frankivsk region
Horodenkivskyi district
Private Farm
«Potochyshche» 115 28,0 563 190 205 211
Rohatyn district
LLC «Toro» 45 27,5 556 191 197 201
Kosiv district
Private Farm «Bohdan» 45 27,0 575 195 - -
Farm «Zarichchia” 10 27,5 545 190 200 225
Total: 215 27,5 565 191 196 200
Total livestock: 604 27,5 563 196.5 202.3 209

Analyzing the production data, we can conclude that the daily gains in young
animals of Bukovyna zonal type meat polled Simmental cattle in the summer suckling
period are 830-950 g, while they are 770-855 g per day for the full cycle of growing in
the foothills of Carpathian region.

It was found that the young cattle of the State Research Farm «Chernivetske» had
the largest daily gains of on average 877 g for a number of years, which was by 5.1-
5.4% more than their analogues of other subsidiary farms breeding that type of beef
cattle in the Carpathians.

Thus, the newly created population of beef cattle is characterized by the following
indicators: the live weight of adult cows is 545-650 kg; the milk yield for 210 days is
196-225 kg; the growth rate of young animals for fattening is 950-1150 g;the carcass
weight of bulls at the age of 18-24 months is 265-275 kg, as well as the slaughter yield
Is 60-62%.

The newly formed Bukovyna zonal type meat polled Simmental cattle is
characterized by a high energy of growth and feed payment, a strong constitution, a
rather high reproductive ability, an easy calving of cows and a multifertility of
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posterity. It makes possible to breed these animals in the conditions of industrial
technology (with leashed and grazed keeping in winter and on pastures in summer)
without premature loss of health and fertility.

Table 2 - Average daily gains of young cattle, g (summer period)
Years

on
average

Farm

Status

2009 2010 2011 2012 2013 2014 2015 2019

Chernivtsi region
Hertsaivskyi district

ple 870 850 820 950 900 870 920 950 877

State Research Farm
«Chernivetske»

Private Cooperative
«Peremoha» sle 750 700 650 750 780 800 800 850 738

Novoselytskyi district

i?féi%y;;‘g;d» ole 850 830 800 870 850 855 875 900 842
Kitsmanskyi district

Farm «lvankivtsi» p/f - - - - - - - 850 873

Agricultural of - I gis 815 795 800 800 830 810

Production

Cooperative «Zoria»

Ivano-Frankivsk region
RQhatyn district

LLC “Toro” pfF - - - - - - - 80 850
Horodenkivskyi district
- g;‘ég%gﬁgg» off 780 850 800 850 800 850 870 821
Kosiv district
Private Farm p/f - - - - 850 850 - 865 850
«Bohdan»
Farm «Zarichchia» p/f - - - - - - - 850 850

Thus, the studies having been conducted in the State Research Farm
«Chernivetske» conclude that the beef mother-stock of Bukovyna zonal type meat
polled Simmental cattle have the well-developed limbs with sufficiently pronounced
joints and tendons, the small strong hooves with a shiny horn and a good
acclimatization to all climatic zones of the Western region of Ukraine. The further
breeding work will be carried out to increase the consolidation and improve the herds
of meat polled Simmental ruminants in the Carpathian region.

In the conditions of the breeding plant, 35 heads of repair heifers of the newly
created meat type were evaluated by phenotype, genotype and technological
characteristics, taking into account the live weight, which was 215 kg at the age of 7
months, while the average daily gains were 800-850 g in the period from their birth to
the first insemination.

Therefore, the further selection in the meat herd of the State Research Farm
«Chernivetske» will be aimed at consolidation and improvement using the existing
purebred mother-stock for the reproduction of cattle of a new population Bukovyna
zonal type with the genotype (%/,Simmental Canadian */gSimmental Austrian
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l/gSimmental German /;sSimmental American) for rearing in different climatic zones
of the Carpathians.

According to the results of the research, it was determined the average live weight
of cows, which was on average 652 kg (2019) at the age of 5-7 years (121 heads); it
was by 40 kg (6,8%) more than in 2018. Thus, when creating the new genotype
(/sSimmental Canadian /sSimmental Austrian /gSimmental German */1sSimmental
American) a great importance was attached to the formation of theherd structure
by age and live weight.

According to the results of the research, it was determined the live weight of the
posterity of bulls with the genotype (}/,Simmental Canadian /gSimmental Austrian
/gSimmental German /;sSimmental American), which was the highest and amounted
to 225 kg at the age of 210 days (P<0,001) (reliability criterion is 2,92). The bulls with
blood (3/,Simmental Canadian + /sSimmental Austrian + /;Simmental American)
were the worst and had the live weight of less than 67% (td=5.31), while the posterity
with an intermediate genotype took the middle position (td=4,1).

The further research has determined that the linear and mass dimensions of
Bukovyna zonal type meat polled Simmental cattle of a new population increase with
the raise of their heredity in the productively created new genotype (3/;Simmental
Canadian Y/;¢Simmental Austrian + Y/gSimmental German + /;¢Simmental American).
Their live weight increased by 15,5 kg, the height at withers — by 3,1 cm, the chest
circumference — by 4,8 cm, the oblique length of the torso and buttocks — by 1,7 and
2,1, respectively, and the overall dimensions — by 13,5 cm.

It has been found that the growth rate in repair heifers of this meat polled type
from birth to 7 months of age with the genotype (3/,Simmental Canadian /;sSimmental
Austrian + Y/gSimmental German + /;¢Simmental American) is 15,7%;they reliably
predominate by 3,4% (P<0.001) their improved peers of the genotype (*°/3Simmental
Canadian + '/16Simmental Austrian + !/gSimmental German + Y/5Simmental
American).

The studies have determined a correlation in repair heifers with the final genotype
(/,Simmental Canadian Y/¢Simmental Austrian + !/gSimmental German +
1/16Simmental American), which was low and negative between the live weightduring
the period of rearing both at birth r=-0,13 (P>0,095), 7 months of age r=-0,02 and 12
months of age r=-0,05 (P>0,095).

In the process of a long-term breeding work, it has been found that in the meat
herd of the State Research Farm «Chernivetske» there is a tendency to reduce the
relative live weight gains in young cattle with age. Thus, at the age of 12-18 months
they were the lowest (25.3%) in the purebred heifers with the genotype (3/;Simmental
Canadian Y/;sSimmental Austrian + Y/gSimmental German + !/;sSimmental American)
and reliably prevailed by 4.5% (P <0,001) the heifers with the genotype (*°/3Simmental
Canadian + !/Simmental Austrian + !gSimmental German + Y/3Simmental
American).

The study of the average live weight of bulls in different 5 lines from the date of
birth to 7 months of age in the State Research Farm «Chernivetske» was an important
area of research in that period. The posterity of the ancestor bull-sire Forest 0899 line
Achilles 369 American breeding, had the live weight of 235 kg at weaning, which
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was by 24,9 kg (12,2%) more than in the peers from the bull-sire Masquit 1822 line
Signal 120Austrian breeding.

The breeding work in the meat herd of the State Research Farm «Chernivetske»
indicates that the most effective is the linear genealogical combination of three most
outstanding productive lines of meat polled Simmental cattle, namely Achilles 369
Apricot 58311 and Signal 120. They have high productivity and pass on their natural
genes to their productive meat posterity.

Analysis of the data shows that the repair heifers with the genotype (3/4Simmental
Canadian /16 Simmental Austrian + Y/gSimmental German + /;sSimmental American)
have been evaluated in the studies. They have been obtained from bulls-sires of
German breeding (Mumbim 9214, Havrosh 9347, Bombay 9212 and Matros 9217 and
are characterized by higher maturity and the age of fertilization, which is by 23,5 days
shorter than in the daughters from bulls-sires ofthe genotype (3/;Simmental Canadian
+ /gSimmental Austrian + Y/;sSimmental American).

During the breeding period, the insemination rate of cows in the productive beef
herd of the State Research Farm «Chernivetske» was studied. After the first
insemination it was 83,8% in the genotype (3/;Simmental Canadian /;¢Simmental
Austrian + /gSimmental German + /15 Simmental American), which was by 7,1%
more than in the cows of the genotype (3/,Simmental Canadian + /gSimmental Austrian
+ 1/;sSimmental American).

The studies have determined a clear pattern of the influence of live weight and
age of repair heifers during fertilization on the reproductive abilities of cows with the
most productive genotype (*/;Simmental Canadian !/;sSimmental Austrian +
Y/gSimmental German + /3¢ Simmental American). An increase in age and live weight
of cows during the first insemination leads to a decrease in reproductive abilities of the
new generation ruminants.

In Chernivtsi and lvano-Frankivsk regions, the work to create a new population
of Bukovyna zonal type meat polled Simmental cattle in the direction of increasing the
genetic potential of productivity is underway in basic and subsidiary farms of the public
sector of different forms of ownership in the Carpathian region of Ukraine (Table 3).

The analysis of the data gives grounds to conclude that the cows of the new
generation in subsidiary farms are inferior to the animals of the State Research Farm
«Chernivetske» in terms of live weight, milk productivity and other biometric
indicators. Thus, the fertility index in the cows of the State Research Farm
«Chernivetske», having been fertilized at the age of 15-18 months at a live weight of
395-420 kg, is 45,3%, while it is 35,5% from those fertilized at the age of 21 months
and older at a live weight of 435-450 kg (P>0,095). The coefficient of reproductive
ability is 0.87 and 0,76, respectively (P>0,95).

On the date of birth the live weight of meat heifers with the genotype
(®/Simmental Canadian + /;¢Simmental Austrian + /gSimmental German +
Y/3,Simmental American) was 31,2 + 0,45 kg, while it was 33,5 + 0,45 kg in those with
the genotype (3/,Simmental Canadian + '/;¢Simmental Austrian + /gSimmental
German + Y/;6Simmental American). These indicators were respectively 89,2 + 1,25
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kg and 91,6 + 1,37 kg at the age of 3 months old, 185,0 + 0,78 kg and 195,7 + 0,80 kg
at the age of 6 months old, 270,5 = 1,15 kg and 277,3 £ 1,18 kg at the age of 9
months old, 303,3 + 1,24 kg and 310,9 + 1,78 kg at the age of 12 months old, 325,5 +
1,35 kg and 350,1 = 1,91 kg at the age of 15 months old, as well as 389,3 + 2,34 kg and
405,8 + 3,03 kg at the age of 18 months old.

The long-term breeding work has determined a different relative live weight
gain in the heifers of different genotypes of these created beef cattle during different
physiological periods of rearing in the foothills of the Carpathian region of Bukovyna.

In terms of relative live weight gain, the repair heifers of the most productive
genotype (3/sSimmental Canadian + Y/1sSimmental Austrian + */sSimmental German +
/,6Simmental American) prevailed the heifers of the genotype (*°/3Simmental
Canadian + 1/1¢Simmental Austrian + YgSimmental German + Y/3Simmental
American) for the period from birth to 3 months of age by 7,3% (P>0,99), from 9 to 12
months of age — by 1,2% (P<0,95), from 12 to 15 months of age — by 15,4% (P<0,95),
from 15 to 18 months of age — by 17,4% (P <0,95) and from birth to 18 months of age
— by 29,9% (P>0,99). Only between 9 and 12 months of age the best average indicators
were reduced to 1,2% (P>0,99) and 0,9% (P<0,95).

Table 3 - Relative gain of heifers’ live weight, %

Indicator : : Period, months : :
03 T 36 769 | 1215 ] 1518 | 0-18
Genotype: %°/3,Simmental Canadian /1sSimmental Austrian Y/sSimmental German */3,Simmental
American
X+Sx 115,2+2,35 108+3,01 32,5+0,65 19,7+0,45 9,8+0,41 795,8+12,31
Cv,% 24,3 26,7 18,6 29,8 41,3 12,8
Genotype: */sSimmental Canadian Y/16Simmental Austrian */sSimmental German /16Simmental
American
X+Sx 135,6+3,45 101,4+3,35  30,3+0,45 20,5+0,89 11,4+1,06 826,2+15,02
Cv,% 22,6 25,7 15,7 40,7 51,6 11,7

The average daily gains in different physiological periods were 612,1 + 0,0234
and 638,2 + 0,0286 kg from birth to 3 months of age, 1052,7 £ 0,0374 and 1143,9 +
0,0311 kg from 3 to 6 months of age, 653,6 + 0,0314 and 0.640 + 0,0414 kg from 6 to
12 months of age, 985,8 £ 0,0113 and 960,0 £+ 0,0241 kg from 9 to 12 months of age,
835,5 £ 0,0132 and 808,1 + 0,412 kg from 12 to 15 months of age, 708,9 + 0,0293
and 744,4 £ 0,0552 kg from 15 to 18 months of age, as well as 795,8 £ 0,0049 and
850,0 = 0,0068 kg from birth to 18 months of age.

It was determined that the coefficient of live weight varied in the range of 3,5-
12,2% in the new generation heifers and had a different intensity of its growth in certain
physiological age periods of rearing. It increased until 6 months of age, and then
decreased, which was consistent with the research of scientists-breeders from other
institutions of NAAS of Ukraine. In terms of absolute live weight gain in some periods,
the heifers reliably prevailed their peers of the combined type Simmental cattle, in
particular, by 13,7 kg (P>0,999) from birth to 3 months of age, by 8,7 kg (P>0,999)
from 12 to 15 months of age, and by 31.3 kg (P>0,999) from birth to 18 months of age.
The difference was insignificant in other age periods.
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In terms of relative live weight gain the repair heifers of Bukovyna zonal type
prevailed their analogues of the local Simmental breed by 15,1% (P>0,99) for the
period from birth to 3 months of age, by 3,5% (P<0,95) from 9 to 12 months of age, by
11,4% (P<0,95) from 12 to 15 months of age, by 17,4% (P<0,95) from 15 to 18 months
of age, and by 48% (P>0.99) from birth to 18 months of age in the conditions of
Bukovina region.

In our research, we studied the comparison of two adjacent generations of meat
polled Simmental cows at the breeding plant of the State Research Farm
«Chernivetske».

Table 4 - Product|V|ty of two adjacent generatlons

Daughters Mothers ~ , to mothers
Genotype: */,Simmental Canadlan /1,6Simmental Austrian l/BS|mmentaI German Y/16Simmental
American
Milk productivity Milk productivity By milk productivity
I lactation III lactation I lactation III lactation I lactation  III lactation
X +m X +m X +m X +tm X +m X +m
Line Achilles 369
197,1+2,1 = 2353+18 = 201,2+19 = 2452+24 = 38,1+16 = 10,3+19
Line Apricot 58311
1953+25 | 2155+15 = 2006+19 = 2254+24 299417 9,917
Line Signal 120
1855+1,8 = 210.2+#13 = 1978+1,9 = 2127+24 = 119+12 = 19%15
German breeding
205,726 =~ 218417 | 2154+19 = 2225+24 = 9516 39+1,3
On average
195,9+1,7 ~ 2198+12 = 2152+19 = 2222+24 = 193+13 2,412

The studies showed that the milk productivity in daughters of first calving cows
for the first lactation was 197,1 kg, while it was 201,2 kg in their mothers, whose
predominance was +4,1 kg for the first lactation and +9,9 kg for the third.

According to the results of productivity of two adjacent cows’ generations(n=18)
of Mothers-Daughters + to mothers, their milk productivity was 195,9 kg for the first
lactation and 219,8 kg for the third lactation at probability (P>0,001). Such high and
average values of the coefficient of heredity of productivity indicators allowed us to
conduct an effective breeding, because the higher that coefficient was, the more its
phenotype due to genotype was. It was proved in the studies conductedin the foothills
of Bukovyna region.

Thus, the breeding studies determined the comparative characteristics of mothers’
and their daughters’ productivity, which indicated a greater impact of fathers
compared to mothers on their daughters’ productivity. The so-called heredity
coefficient was used to determine the breeding effect in the next generation in the
herd of meat polled Simmental ruminants. According to the results of studies, the live
weight of repair heifers, heifers and first calving cows of meat polled Simmental
cattle at the breeding plant of the StateResearch Farm “Chernivetske” was determined.

It was determined that the first calving cows of the newly created more productive
genotype of meat polled Simmental cattle * Simmental Canadian /1 Simmental
Austrian /g Simmental German !/, Simmental American dominated their
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peers of the previous improved genotype ?°/3; Simmental Canadian /1 Simmental
Austrian /g Simmental German !/3; Simmental American by 30 kg (7,8%), which
indicated the manifestation of the level of live weight productivity by physiological
periods of development in certain groups of ruminants with a newly created productive
genotype at the controlled breeding plant of the State Research Farm
«Chernivetske».

Table 5 - Live weight of repair heifers, heifers and first calving cows, kg

New created genotypes
25/3,Simmental Canadian */1Simmental 3/,Simmental Canadian */1sSimmental
Indicat th Austrian YgSimmental German Austrian Y/gSimmental German
naicator, months 1/3,Simmental American. 1/,6Simmental American
amount, live weight, standard, + amount, live weight, standard, +
heads kg heads kg
New born 22 31+1,1 35 23 32+1,2 35
At the age of 210 18 191413 -9 16 210415 +9
days
At the age of 8 17 200412 -20 16 205+1.3 6
months
At the age of 12 17 285414 -10 15 315+1,4 0
months
At the age of 18 15 385413 0 12 415413 +25
months
Heifers 11 455+1.,6 - 11 460+1,5 -
First calving cows 15 485+1,7 10 6 500+1,6 +5

In the research, we evaluated the heifers’ body measurements corresponding to
the parameters of the new population Bukovyna zonal type of meat polled Simmental
cattle.

Table 6 - Heifers’ body measurements, cm

- - s 2 2, £ ac&
_ Sg SE 8§ ¥ 85 =5 25 On average
Indicator 55 5 = <=2 Z2cf EE@ZEo by all
2% T & BTZ 8223 °3 B3  characteritics
c 2 ke 5 | EG
n 32 32 32 32 32 32 32 32
M 130.5  132,7 645 43,5 47,1 169,7 20,2 86,9
b 487 435 @ 3,85 3,93 5,95 11,35 2,75 5,29
m 051 0,52 0,59 0,51 1,2 2,47 0,65 0,92
Cy 3,93 3,95 @ 6,87 5,93 4,65 524 15,65 6,60
Onaverage by 5,9 354 189 368 14,7 472 157 )
all characteritics

It has been found that only the height at withers and the metacarpus circumference
in heifers slightly exceed the norm. The largest deviation from the breed standard is
observed in the measurement of the chest width. As a result of the breeding work, a
clear pattern of the influence of heifers’ live weight and age during fertilization on the
reproductive qualities of meat polled Simmental cows in the genotype */,Simmental
Canadian Y/16Simmental Austrian /gSimmental German /;6Simmental American has
been revealed. Thus, a significant increase in the age andlive weight of repair heifers
of meat polled Simmental cattle during fertilization leads
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to a decrease in the reproductive qualities of the new generation beef cows in the
Carpathian region.

Therefore, the fertility index in the meat polled Simmental cows obtained from
the heifers, having been fertilized at the age of 15-18 months at a live weight of 395-
420 kg, is 45,3%; while it is 35,5% from those, which have been fertilized at the age
of 21 months and older at a live weight of 435-450 kg (P>0,095). The coefficient of
reproductive ability is 0,87 and 0,76, respectively (P>0,95) in the herd of the State
Research Farm «Chernivetske».

The research has determined the development of heifers and the milk productivity
of meat polled cows in the farms of Chernivtsi and Ivano-Frankivsk regions in 2021.

It has been determined that at the first calving the breeding repair heifers of the
State Research Farm «Chernivetske» have a live weight by 8,7% more than their
peers of the Agricultural Production Private Cooperative «Peremoha» and by 11,5%
more than the cattle of the Private Farm «Bohdan».

It has been defined that after the third calving the live weight in the cows of
meat polled Simmental cattle in the State Research Farm «Chernivetske» is 525-655
kg, which is by 75 kg (12,9%) more than in the cattle of SOE «Rokytne» ALLC
«Avangard». The studies have shown that the live weight in the heifers of meat
polled Simmental cattle in the State Research Farm «Chernivetske» is higher.

The average live weight of bulls in different 5 productive lines from the date of
birth to 7 months of age in the State Research Farm «Chernivetske» was studied. The
posterity of the ancestor bull-sire Forest 0899 line Achilles 369, American breeding,
had the live weight of 235 kg at weaning, which was by 24,9 kg (122%) more than in
the peers from the bull-sire Masquit 1822 line Signal 120, Austrian breeding, in the
foothills of Bukovyna.

It was determined that the control of genetic meat productivity was the main and
obligatory element within genealogical formations to create a new population of meat
polled Simmental cattle and define the genotypes and leading productive lines located
in basic and subsidiary farms in the region of Bukovyna.

The breeding work for this period in each specific controlled meat herd in basic
and subsidiary farms for the mother-stock of meat polled Simmental cattle has
identified the promising new lines using the method of linear breeding “in itself” for
different herds of this type animals of the Carpathian region.

The results of the breeding work in the State Research Farm «Chernivetske»
indicate that the new created genotypes and their linear genealogical combination of
three most outstanding productive lines of meat polled Simmental cattle have high
productivity, pass on their natural genes to their posterity and increase the growth
energy by 18-21% in the foothills of Bukovyna. The studies have determined the
biochemical blood parameters of repair heifers of meat polled Simmental cattle in two
lines of Achilles 369 and Apricot 58311.

As a result of studies, it was found that the total blood protein before feedingwas
increased in the heifers of line Apricot 58311, Canadian breeding, (89.0) compared to
their peers of line Achilles 369. The blood glucose level in the heifers ofline Apricot
58311 before feeding was increased and did not significantly differ from
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line Achilles 369, American breeding. The blood cholesterol in the heifers of line
Apricot 58311 was 3,8 mmol/l and tended to increase compared to line Achilles 369,
in which it was 3,2 mmol/l. The concentration of triglycerides in the heifers of line
Apricot 58311 was 0,09 mmo I/I; it was observed its decrease. The blood
creatinine level in two groups of animals was slightly increased (140,1-154,32 mmol/l).

Table 7 - Biochemical blood parameters of repair heifers

Parameter Line Achilles 369 Line Apricot 58311
Cholesterol mmol/I 3,2£0,4 3,8+0,2
Glucose mmol/I 3,5+0,5 3,9+0,005
Protein g/I 70+7,6 89,3+3.9
AST, IU/L 58,3+2,7 113,3+3,6
G-GTP, IU/L 20,0£0,6 29,6+1,4
CPK, IU/L 174,3+11,6 362,2+36,2
LDH, IU/L 1405+69,5 1085,0+467,6
Amylase Awminaza, [U/L 120,2+46,5 342,6+116,3
Triglycerides, mmol/I 0,13+0,06 0,09+0,07
Urea, mmol/l 15,3+11,3 57,3+2,0
Alkaline Phosphatase, 1U/L 129,0+39,4 -
ALT, IU/L 4,6£3,7 24,3£3,6
Creatinine, mmol/I 140,1+20,1 154,3+17,7
Bilirubin, mmol/Il 18,846,1 119,0+0,9

Thus, the concentration of bilirubin in the serum of repair heifers of line Apricot
58311 was 34,3 mmol/l, while that parameter was reduced to 18,8 and 11,9 mmol/I,
respectively, in line Achilles 369. An important factor in the liver is to determine the
activity of organ-specific enzymes in the heifers’ serum. Thus, the activity of Alanine
Aminotransferase (ALT) in the cattle of line Achilles 369 before feeding was 4,6 1U/L.

That parameter in the heifers of line Apricot 58311 was significantly increased
and amounted to 24,0 IU/L (P<0,05). The activity of Gamma-glutamate peptidases (G-
GTP) in line Achilles 369 before feeding was 20 IU/L. Its activity in line Apricot 58311
was increased and amounted to 29.6 IU/L. The activity of Alkaline Phosphatase in the
heifers of line Achilles 369 was 174,3 IU/L, which was by 187,9 IU/L (2,2%) less than
in their peers of line Apricot 58311. The main economic indicators of the meat industry
development demonstrate the stability and growth in the State Research Farm
«Chernivetske» as for the breeding the new type meat polledSimmental ruminants in
this region. Thus, the cost of production of cheap and high quality beef on the pastures
in 2019 was 1,100 UAH, which was by 350 UAH more than in 2011. This affected the
reduction in the cost of one feed unit. Since 2012, the State Research Farm
«Chernivetske» annually sells the breeding young cattle in the amount of over 300,000
UAH, which is 30% of profitability. An average monthly growth is 800-950 g for a full
cycle of rearing with low feed costs of 7,8-8,5 feed units per 1 kg of gain.

The leading breeding plant in the Western region of Ukraine, the State Research
Farm «Chernivetske», successfully sells more than 25 young cattle each year. In 2020,
59 heads of breeding heifers and the first-class and elite bulls were sold to the
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farms of different forms of ownership in the Carpathian region of Ukraine, which
indicated a high demand for breeding cattle of a new type.

Thus, ensuring the prerequisites for profitable beef cattle breeding is possible only
on the basis of a rational combination of efficient using the production potential and
the region’s existing natural and climatic zones under the conditions of using a
scientifically sound rational structure of sown areas, zonal specialization, introduction
of intensive technologies for breeding, rearing, feeding and keeping animals in order
to obtain a profitable meat industry in the Carpathian zone.

The studied economic evaluation of the efficiency of a new breeding achievement,
Bukovyna zonal type meat polled Simmental cattle, has showed that theincome from
the use of repair young animals at the expense of the breeding effect is 903,300 UAH.
The sales revenue per head is 1,358 UAH and it is 4,59 UAH per 1 kg of carcass weight.
This is confirmed by the actual results achieved in the farms engaged in the
introduction of resource-saving technology for keeping beef cattle in this region.

The results of breeding work presented in the article will allow to carry out an
effective selection in the herds of meat polled Simmentals, aimed at consolidation,
improvement and formation of the desired economic and useful characteristics of
Bukovyna zonal type meat polled Simmental cattle in the region of Bukovyna
Carpathians.

Conclusions

It has been found that the growth rate in this type of repair heifers from birth to
7 months of age with the genotype (*/sSimmental Canadian + /;sSimmental Austrian
+ 1gSimmental German + !/;sSimmental American) is higher; they reliably
predominate by 3,4% (P<0,001) their peers with the genotype (}/3.Simmental
Combined 27/3;Simmental Canadian /3;Simmental Austrian 3/3;Simmental German)
in the herd of the State Research Farm «Chernivetske».

It has been determined that a correlation in repair heifers with the final genotype
(®/,Simmental Canadian Y/;6Simmental Austrian /gSimmental German /;¢Simmental
American) between the live weight during the period of rearing was low and negative:
at birth r=-0,13 (P>0,095); at 7 months of age r=-0,02 and at 12 months of age r=-0,05
(P>0,095).

The studies have determined that the linear and mass dimensions in the cattle with
the genotype (3/,Simmental Canadian + !/,sSimmental Austrian + /gSimmental
German + Y/;6Simmental American) increase with the raise of their heredity. Their live
weight increased by 15,5 kg, the height at withers — by 3,1 cm, the chestcircumference
— by 4,8 cm, the oblique length of the torso and buttocks — by 1,7 and 2,1, respectively,
and the overall dimensions — by 13,5 cm.

It has been found that the growth rate in the repair heifers of meat polled
Simmental cattle from birth to 7 months of age with the genotype (3/,Simmental
Canadian + Y/36Simmental Austrian + !gSimmental German + Y/36Simmental
American) is 115.7%; they reliably predominate by 3.4% (P<0.001) their peers with
the genotype (®/3;Simmental Canadian + /;sSimmental Austrian + /gSimmental
German + Y/5;Simmental American) in the State Research Farm «Chernivetske».

The studies have proved that in terms of relative live weight gain, the repair
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heifers of the most productive genotype (3/4Simmental Canadian + /1¢Simmental
Austrian + Y/gSimmental German + /;sSimmental American) prevailed the heifers of
the genotype (®/32Simmental Canadian + Y/;sSimmental Austrian + /gSimmental
German + /5,Simmental American) for the period from birth to 3 months of age by
7.3% (P>0,99), from 9 to 12 months of age — by 1,2% (P<0,95), from 12 to 15
months of age — by 15,4% (P<0,95), from 15 to 18 months of age — by 17,4% (P
<0,95) and from birth to 18 months of age — by 29,9% (P>0,99). Only between 9 and
12 months of age the best average indicators were reduced to 1,2% (P>0,99) and 0,9%
(P<0,95).

According to the results of work, it has been determined the average daily gains
in the heifers with the genotype (*/3Simmental Canadian + /;¢Simmental Austrian +
JgSimmental German + /3;Simmental American) and in those with the genotype
(/sSimmental Canadian + ?!/1¢Simmental Austrian + /gSimmental German +
1/,6Simmental American), which were respectively 612.1 kg and 638,2 kg from birth
to 3 months of age, 1052,7 kg and 1143,9 kg from 3 to 6 months of age, 653,6 kg and
0,640 kg from 6 to 12 months of age, 985,8 kg and 960,0 kg from 9 to 12 months of
age, 835,5 kg and 808,1 kg from 12 to 15 months of age, 708,9 kg and 744,4 kg from
15 to 18 months of age, as well as 795,8 kg and 850,0 kg from birth to 18 months of
age in the region of Bukovyna.
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Anomauin. Y cmami énepuie uceimieHo NUMAHHs WOOO0 epexmusHoCcmi po3gedeHHs Xyooou
HOB0I NONYIAYIT CMBOPEHO20 OYKOBUHCLKO20 30HALHO20 MUNY M SICHO20 KOMON020 CUMEHMATY
JACYUHUX, WO € akmyanvhum 8 Kapnamcokomy pecioni Yxpainu.

Pezynomamamu 0ocniosicenv 6cmanogneno, wo 3a iHMeHCUBHICMIO POCHY PEMOHMHI meauyi
3 cenomunom (lscumenman xanaocokuii + 1rscumenman ascmpiticoxuii + *gcumenman nimeyoxuii
+ Yrgcumenman amepuxancoxuil) 6i0 napoocenns 0o 7-micaunozo 6iky nepesasicaromv na 3,4%
(P<0,001) ceoix noninuienux poeechuys 3 2enomunom (sacumenman xombinoeanuii >’ lsocumenman
kanaocvrutl *zacumenman aecmpiticokuil 3lscumenman niveywvxuii) y cmaoi nieminnozo 3a6o0y JAI1
I «Yepniseyvren bykosuncoxoi /[CIJ[C IICI" KP HAAH.

Haseoeno piznuyro, wo 3 niosuweHuaAM cnadkogocmi y xy0obu HO80i NOnyiayii 3 2eHOmunom
(lscumenman kanaocoruii + recumenman ascmpiticokuii + scumenman nimeywvxuii + ecumenman
aMepuKancoKuil) 30i1bulyIomocs ix Ninitni i Macosi 2abapumu, max Jcuea maca spocaa na 15,5 ke,
sucoma 6 xonyi — 3, 1cm, obxeam epyoetl — 4,8 cm, koca 0osxcuna mynyoa i 3ady 8ionogiono Ha 1,7 i
2,1, cabapummui po3mipu — 13,5 cm.

Hocnidocennuamu 008e0eHo, Wo 3a GU3HAUEHHAM 8I0HOCHO20 NPUPOCHLY HCUBOT MACUPEMOHMHI
menuyi 3 natibinow npooykmuenum eromunom (3lacumenman xanadcoxuii +
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Yigcumenman aecmpiiicoxuii + ‘lscumenman wimeyvkusi + ‘hecumenman amepuxancoxuil),
nepesagicanu menuys 3 2enomunom (>ls2 cumenman xanaocoxuii + Yhecumenman aécmpiiicoxuii +
Yscumenman nimeyoxuii + Yspcumenman amepuxancoxuii) 6 nepioo 6io napoocens 0o 3- micaunozo
gixy nHa 7,3% (P>0,99), 6i0 9- 00 12-micaunoeco na 1,2% (P<0,95), 6io 12- 0o 15- micsunozo —15,4%
(P<0,95), 6i0 15- 0o 18-mic. — 17,4% (P<0,95) ma 6i0 napoddicenus 0o 18- micsunoeo gixy — 29,9%
(P>0,99), muwe 6 npomisxckax 6i0 9- 0o 12-mic. 6iKy Kpawyi cepeOHi NOKA3ZHUKU OYau 3MeHuleHl i
cmanosunu 1,2% (P>0,99) ma 0,9% (P<0,95).

Knwuosi cnosa: cxomapcmeo, mun, M’SiCHA Xyo0oda, NPOOYKMUBHICMb, MeEXHON02IA,
NPOOYKMUBHI O3HAKU.
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