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The purpose of the article is to carry out an evaluation of genetic resources of breeding dairy
cattle Ukraine. The research was conducted on the observation materials of the State Statistics Ser-
vice of Ukraine, the International Committee for Animal Recording, the State Register of subjects of
breeding business in livestock breeding by using statistical methods. The breed of cows is an im-
portant factor in the economic efficiency of dairy cattle-breeding. Due to the long intensive selection
work on cattle breeds, the milk productivity of cows in developed livestock countries has reached
levels of 8.0—10.0 thousand kg and more for 305 days of lactation. The number of cows in breeding
farms in Ukraine for 20062019 has decreased by 38 thousand head or by 22%. In the breeding
structure of pedigree dairy cattle, animals of Ukrainian Black and White Dairy (49.9%,), Holstein
breeds (25.2%) and Ukrainian Red and White Dairy (14.4%) prevail.
Keywords: dairy cattle breeding, efficiency, breed, productivity, calves output, economies of
scale

PO3BUTOK I'EHETUYHUX PECYPCIB MOJIOYHOI'O CKOTAPCTBA YKPATHH
O. B. Kpyrasik, H. M. Yopnooctposeub, M. b. Kynakosa, I. C. MapTuHIOK
Incmumym pozeedenns i eenemuxu meaput imeni M.B.3yoys HAAH (Hybuncoke, Yxpaina)

Mema cmammi — nposecmu OYiHKYy 2eHeMUYHUX Pecypcie MOJIOYHO20 ckomapcmea Ykpainu.
Hocnioocenns nposedeno 3a mamepianax cnocmepedicens JlepicasHoi cuysxcou cmamucmuxku Ykpa-
inu, Misicnapoonozo komimemy 3 numatns 00Ky meapuH, Jlepicasrnozo peecmpy cyo’ €kmie niemin-
HOI' cnpasu y meapuHHUymesi 3a 00NOMO02010 CmamucmudHux memoodis. Ilopooa kopie — eaxcauguii
axkmop exoHOMIUHOI egheKMUBHOCMI MOIOYHO20 CKOMAPCMBA. 3a80AKU MPUBALIL ITHMEHCUBHIL Ce-
JeKYTUHIU pobomi 3 nNOpooamu 8e1UKoi poeamoi xy0oou, MOI0YHA NPOOYKMUBHICMb KOPI8 ) KpaiHax
3 PO36UHEHOI0 2aly3310 meapunHuymea docsena pieus 8,0—10,0 muc. ke i 6invue 3a 305 ouie 1axma-
yii. Iloconie’s kopie y nieminnux cocnodapcmeax Yxpainu 3a 2006-2019 poxku 3meHwunocy Ha
38 muc. eonieé abo na 22%. Y nopiouniu cmpykmypi MOIOYHO20 CKOMAPCMEAa HAUYUCTIeHHIUUMU €
VKPAiHCcbKa 40pHO-psdba monouna nopooa — 68,8 muc. nieminnux xopie (49,9%), eonumuncoka
(25,2%) ma ykpaincovka uepsono-psaoa monrouna (14,4%) nopoou.

Knrouogi cnoéa: M0JI0UHE CKOTapCTBO, e(PeKTHUBHICTH, MOPOAA, NPOAYKTHBHICTh, BUXiJ TEJT,
edexT Macmrady
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Llenv cmamvu — nposecmu OyeHKy 2eHEeMU4ecKux pecypcog MOJI04YHO20 ckoma YKpauHvl.
Uccnedosanue nposoounoco no mamepuaiam Habarodenuti 1 ocyoapcmeeHHol Cayicobl cmamuc-
muku Ykpaunsi, Mesxcoynapoonozo komumema no yyemy ixcugomuuix, I ocyoapcmeennozo peecmpa
CcYyOBeKmMos NiemMeHHo20 0eld 8 HCUBOMHOBOOCMBE C UCNONb308AHUEM CIAMUCIUYECKUX MEMO008.
Ilopooa xopos — adicHvlil hakmop IKOHOMUYECKOU IPPEeKMUBHOCMU MOJIOUYHO20 CKOMOB0OCMEA.
bnazooapsa onumenvHou unmeHncusHol cenekyuouHol pabome ¢ HOpPOOAMU KPYNHO20 PO2amozo
CKOMA, MOLOYHAS NPOOYKIMUBHOCMb KOPO8 8 CIPAHAX C PA3ZBUMBIM HCUBOMHOBOOCEOM 00CUSILA
ypoeus 8,0—10,0 muic. ke u bonee 3a 305 oneti nakmayuu. Ilo2ono6ve KOPoS 8 NIEMEHHBIX XO3AUCMBAX
Yrpaunwt 3a 2006-2019 20061 ymenvuwunrocsy na 38 moic. 20108 unu va 22%. B cmpykmype niemen-
HO20 MOJIOYHO20 cKOma npeobuadaiom KOposvl YKpaAuHcKou yepHo-necmpoti (49,9%), conwmunckou
(25,2%) u ykpaunckou kpacno-necmpoti (14,4%) nopoo.

Knrouesvie cnosa: Mo104H0€ CKOTOBOACTBO, 3 (PeKTUBHOCTDb, IOPO/A, NPOAYKTHBHOCTH, BBIX0]
TeJAT, IPdeKT Macmrada

Introduction. Dairy cattle breeding is one of the most important and promising sectors of world
livestock breeding. According to FAO (the Food and Agriculture Organization of the United Nations)
statistics, the share of cow's milk production in the global milk production structure is 82.7% [1].
There are about 133 million farms in the world, where there are more than 264 million dairy cows
producing more than 650 million tons of milk each year [2, 3]. According to the International Dairy
Federation (IDF), the largest cow's milk is produced in the Asian region — 29% of the world's total,
28 European countries — 24, countries of North and Central America — 18, South America — 10%.
The share of dairy production in other countries of Europe, Africa and Oceania is 9; 5; 5% respec-
tively [3].

According to Dairy Campus scientists' researches at the University of Wageningen (the Neth-
erlands), the demand for milk and dairy products in the world by 2050 will increase 1.5 times — to
1077 billion kg. Additional volumes will be produced and consumed, mainly in developing countries.
So, there were countries on the market, milk production growth rates in which over the past 15 years
exceeded world figures. Among them — India and Pakistan (production leaders in the informal seg-
ment), Russia (plans to satisfy their own needs for milk in 5-10 years), China (invests not only in its
own production, but also in the dairy business of Russia, Australia, New Zealand), Belarus, Uzbeki-
stan (an increase in the production of raw milk by 2.5 times in 15 years), Tajikistan, Kyrgyzstan,
Armenia, Azerbaijan, Turkey, Iran [4, p. 2].

At the present stage, the development of dairy farming needs to focus on increasing the live-
stock population with high productive indicators in the large-scale sector. In the period from 2000 to
2020, the number of cows in Ukraine decreased by 2.8 times (from 4958.3 thousand heads on
01.01.2001 to 1788.5 thousand heads on 01.01.2020), and in agricultural enterprises — by 4.2 times
(from 1851.0 to 438.6 thousand heads respectively) [5]. An important factor in the growth of the
large-scale sector should be the revival of the national selection system. Therefore, the issue of sci-
entific substantiation of the organizational principles of effective management of breeding dairy cattle
breeding is now of particular urgency.

Materials and methods of research. The purpose of the article is to carry out an evaluation of
genetic resources of breeding dairy cattle Ukraine. The research was conducted on the observation
materials of the State Statistics Service of Ukraine, the International Committee for Animal Record-
ing, the State Register of subjects of breeding business in livestock breeding by using statistical meth-
ods.

Research results. Cattle breeds are differ according to economic indicators of useful traits of
animals, including the level of productivity, which significantly influences the economic efficiency
of production. According to ICAR (The International Committee for Animal Recording), cows of the
Holstein breed remain the leaders, whose productivity for the 305 days of lactation is at the level of
9-11 thousand kg of milk (Table 1). Such achievements are the result of a long intensive breeding
work aimed at increasing milk production.
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Among other breeds, which cow' productivity approachs the animals Holstein breed, Ayrshire
(up to 9.0 thousand kg), Braunvieh, Montbeliarde, Fleckvieh, Norwegian Red, Swedish Red, Jersey
(7.0-8.0 thousand kg) are next (Table 2). A number of breeds are distinguished by qualitative features
of dairy productivity. For example, the fat content in milk of cows of the Jersey breed of Canadian
breeding is 5.1% [6]. The milk productivity of these breeds is lower than Holstein dairy cows. But
they have significant benefits in functional traits such as high reproductive capacity, extended dura-
tion of economic use, high payment of feed by the resulting products, which increases their compet-
itiveness to the level of animals of the Holstein breed.

1. Main economic traits of recorded Holstein Black and White cows in some countries of the world in 2019

Country Milk per cow in Percent fat Percent protein . Calving
305 days (kg) content (%) content (%) interval (days)
USA 11629 3.82 3.31
Canada 10909 3.98 3.27
Finland 10590 4.22 3.52 409
South Korea 10352 3.92 3.21 460
Czech Rep. 10253 3.86 3.39 400
Estonia 10193 3.79 3.35 409
Slovak Republic * 9762 3.78 3.26 412
Belgium 9681 4.11 3.46 406
Germany 9393 4.05 3.44 409
Norway 9381 4.2 3.42 397
Denmark 9294 4.09 3.51 ...
France 9048 3.94 3.31 421
Austria 8972 4.06 3.32
Ukraine 8965 3.91 3.40
Switzerland 8960 3.99 3.25 412
New Zealand 3846 4.45 3.76

* 2018 y.... No information. Source: The International Committee for Animal Recording [6].

2. Main economic traits of recorded dairy cows in some countries of the world in 2019

Breed Country Milk per cow in Percent fat Percent protein . Calving
305 days (kg) content (%) content (%) interval (days)
Canada 8982 4.22 3.55
UKraine 8877 3.83 3.60 407
Braunvieh Germany 7565 4.25 3.62 416
Austria 7527 4.15 3.51
Switzerland 7235 4.09 3.30 392
Finland 9529 4.49 3.57 406
Ayrshire Canada 8159 4.15 341
USA 6974 4.00 3.37
Ukraine 6369 3.95 3.10 428
USA 8701 4.17 3.63
Austria 7734 4.15 3.43
. Germany 7725 4.19 3.54 393
Fleckvich France 6654 3.99 3.52 398
Ukraine 6211 4.00 3.22
Switzerland 6080 3.97 3.35 383
Normande Switzerland 7025 4.08 342 393
France 6669 4.19 3.61 407
Czech Rep. 8361 4.05 3.55 384
Montbeliarde Switzerland 7607 3.78 3.37 395
France 7286 3.85 3.45 401
Norwegian Red Norway 7705 4.32 3.47 379
Swedish Red Sweden 7648 4.36 3.62 392
Pinzgauer Austria 5069 3.92 3.34
Canada 7106 5.13 3.87

... No information. Source: The International Committee for Animal Recording [6].
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In Ukraine, the highest milk productivity is Holstein (8965 kg), Fleckvieh (8877 kg), Ukrainian
Black and White Dairy (7486 kg) and Ukrainian Red and White Dairy (6997 kg). Currently, in 344
breeding herds, 137.8 thousand cows are kept, which is one third less than 10 years ago (Table 3).
The most numerous is the Ukrainian Black and White Dairy — 68.829 purebred cows, or 49.9% in the
structure of dairy cattle breeding herds. The share of Holstein — 25.2%, Ukrainian Red and White
Dairy is 14.4%.

3. The structure of the dairy cattle breeding stock in Ukraine, at the beginning of the year

d Number of recorded herds Number of recorded cows

Bree 2007 | 2012 [ 2017 | 2020 | 2007 2012 2017 2020
Ukrainian Black and White Dairy 358 206 177 169 91546 75535 68181 68829
Ukrainian Red and White Dairy 161 98 68 59 37905 31920 25340 19825
Ukrainian Red Dairy 42 29 17 16 13348 9309 6489 5127
Holstein 35 34 44 64 10504 14211 18467 34752
Fleckvieh 56 28 18 15 9372 5181 4916 4322
Red Steppe 40 15 6 6 8832 4135 1642 1436
Lebedynska 8 6 3 3 1433 1122 713 648
Ukrainian Brown Dairy 7 4 2 2 1008 479 170 170
Brown Carpathian 10 1 - - 863 146 — -
Polish Red 5 3 1 1 662 509 136 116
Angler 3 3 3 3 352 333 251 266
Ayrshire 2 2 2 2 322 513 523 533
Ukrainian Whiteheaded 1 1 1 1 160 320 300 300
Braunvieh 1 1 2 3 128 100 1101 1457
Pinzgauer 2 — — — 60 — — —
Total 731 431 344 344 176495 | 143813 | 128229 | 137781

— There were no phenomena. Source: The State Register of pedigree animal husbandry [7].

It should be noted the extremely insufficient number of cows of the active part of the livestock
(breeding stock-rearing farms that are certified as subjects of the tribal affairs and conduct breeding
records) — 29.5% of the number of cows kept in agricultural enterprises, and 7.7% — at farms all
categories. For example, in Israel (the world leader in the cows’ milk productivity in level about 12
thousand kg per cow) it is more than 90%. In other countries with a developed dairy industry, this
figure is at 90% — in Denmark [8], 86% in Sweden [9], and 70% in Canada [10]. The low proportion
of the recorded dairy livestock in Ukraine greatly complicates the process of improving high-yielding
herds.

Over the past ten years, the number of breeding stock-rearing farms in Ukraine has doubled.
Among them there was a tendency for livestock consolidation. Average number of cows in herds the
breeding stock-rearing farms was: in 2007 — 241 heads, in 2012 — 334, in 2017 — 373, in 2019 — 401
(Table 2). In 2007-2019, as a result of ongoing concentrations of livestock, the average size of a
purebred dairy herd increased almost one and a half times, which, due to the scale effect, made it
possible for enterprises to reduce production costs per unit.

The average milk yield of purebred cows in industrial enterprises increased from 4606 kg in
2007 to 7653 kg in 2019, or almost one and a half times (Table 4). Due to the effect of the factor of
natural biological antagonism on the milk productivity and reproductive capacity of cows, the raising
of productivity with an increase in the heredity of the Holstein breed has led to a decrease in the
calving output of 100 cows, and a decrease in the length of the commercial use of cows. This trend is
also characteristic of all newly created dairy breeds. In particular, from Ukrainian Black and White
Dairy cows the calving output per 100 cows decreased from 82.8 heads in 2006 to 77.4 in 2019;
Ukrainian Red and White Dairy respectively from 82.2 to 69.5 calves; Ukrainian Red Dairy, where
the proportion of the heredity of the Holstein breed is slightly lower than the first two, the calving
rate dropped at lower pace.

According to the results of dairy cattle recording, among the domestic breeds the highest milk
productivity is in the Ukrainian Black and White Dairy cows — 7364 kg with a fat content of 3.74%,
protein 3.22%; Ukrainian Red and White Dairy — respectively 6989; 3.78; 3.27; Ukrainian Red Dairy
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—6549;3.90; 3.26 (Table 5). Domestic breeds on genetic potential are at the level of the best European
analogues, and according to indicators of reproduction and health they prevail them.

4. Economically important traits recorded purebred cows in Ukraine

Milk per cow in Exit calves per 100 cows
Breed 305 days (kg) (heads)

2006 | 2011 | 2016 | 2019 2006 2011 2016 2019
Ukrainian Black and White Dairy 4708 | 5413 | 6732 | 7486 | 82.78 | 80.35 | 76.81 77.44
Ukrainian Red and White Dairy 4654 | 5601 6627 | 6997 | 82.22 | 80.90 | 79.22 | 69.55
Ukrainian Red Dairy 4277 | 4883 | 5834 | 6284 | 82.86 | 79.42 | 80.61 80.05
Holstein 6006 | 7223 | 8071 8965 | 68.15 | 70.18 | 73.90 | 76.92
Fleckvieh 3850 | 5030 | 6095 | 6211 87.06 | 82.36 | 91.81 79.40
Red Steppe 3526 | 3607 | 4052 | 3910 | 83.58 | 77.95 | 78.64 | 71.92
Lebedynska 4018 | 3783 | 5236 | 4671 76.36 | 86.53 | 93.03 | 95.69
Ukrainian Brown Dairy 4347 | 5579 | 3892 | 4743 44.8 86.22 | 73.68 | 81.18
Brown Carpathian 2591 2991 - — 70.18 40.32 — -
Polish Red 3099 | 3398 1842 - 71.16 | 6738 | 89.09 | 30.94
Angler 4112 | 3965 | 4461 | 4345 | 85.07 | 75.08 | 82.43 | 75.81
Ayrshire 4353 | 5922 | 6269 | 6369 | 84.40 | 69.92 | 67.30 | 63.07
Ukrainian Whiteheaded 3344 | 3838 | 4988 | 4850 | 88.34 | 88.12 | 86.00 | 91.67
Braunvich 3789 | 2356 | 8380 | 8877 | 87.50 | 88.00 | 57.76 | 85.35
Pinzgauer 2379 - - — 80.36 - - -
Average 4606 | 5506 | 6785 | 7653 | 8193 | 79.55 | 78.62 | 77.93

— There were no phenomena. Source: The State Register of pedigree animal husbandry [7].

5. The characteristic of dairy herds Ukraine in 2011-2019, according to the results of the dairy cattle recording

Productivity (for 305 days last completed lactation)

Year Nu}rln ber of N}lmber of milk per percent content (kg) percent content (%)

erds bonitized cows - -

cow (kg) fat | protein fat | protein
Ukrainian Black and White Dairy
2019 169 53623 7364 275.14 237.51 3.74 3.22
2018 171 52579 7236 268.07 238.97 3.71 3.30
2017 177 52173 6912 257.11 226.21 3.72 3.27
2016 180 52606 6613 245.41 216.47 3.71 3.27
2015 183 55640 6376 235.34 208.71 3.69 3.27
2014 194 54722 6223 231.21 203.26 3.72 3.27
2013 184 49814 6008 223.18 197.01 3.71 3.28
2012 206 54122 5805 214.85 188.56 3.70 3.25
2011 221 60292 5493 204.71 178.32 3.73 3.25
2010 255 63516 5259 195.16 169.79 3.71 3.23
Ukrainian Red and White Dairy
2019 59 14901 6989 264.49 228.75 3.78 3.27
2018 70 17589 6791 257.24 223.41 3.79 3.29
2017 68 18465 6640 250.70 218.52 3.78 3.29
2016 75 18814 6357 238.78 206.39 3.76 3.25
2015 77 20285 6368 242.22 207.83 3.80 3.26
2014 84 21494 6236 234.90 202.53 3.77 3.25
2013 89 21195 6091 232.19 200.26 3.81 3.29
2012 98 23964 6093 231.07 197.78 3.79 3.25
2011 107 25751 5588 210.55 182.17 3.77 3.26
2010 120 27173 5430 203.05 177.51 3.74 3.27
Ukrainian Red and White Dairy

2019 16 3963 6549 255.05 213.90 3.90 3.26
2018 17 4194 6436 250.08 209.15 3.89 3.25
2017 17 4517 6295 243.50 201.32 3.87 3.20
2016 19 5117 5963 230.99 196.17 3.87 3.29
2015 19 4924 5778 225.27 188.65 3.90 3.26
2014 19 4688 5981 232.36 193.88 3.88 3.24
2013 22 4902 5837 225.15 189.21 3.86 3.24
2012 29 6641 5381 207.17 172.50 3.85 3.21
2011 29 7199 5073 194.04 161.49 3.82 3.18
2010 35 8362 4811 186.09 157.02 3.87 3.26

Source: author calculations on the basis of data from the The State Register of pedigree animal husbandry [7].
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Conclusions. Consequently, the breed of cows is an important factor in the economic efficiency
of dairy cattle-breeding. Due to the long intensive selection work on cattle breeds, the milk produc-
tivity of cows in developed livestock countries has reached levels of 8.0—10.0 thousand kg and more
for 305 days of lactation.

The number of cows in breeding farms in Ukraine for 20062019 has decreased by 38 thousand
head, or by 22%. The average milk yield of purebred cows in industrial enterprises increased from
4606 kg in 2007 to 7653 kg in 2019, or almost one and a half times. But the extremely insufficient
number of cows of the active part of the livestock greatly complicates the process of improving high-
yielding herds.

In the breeding structure of pedigree dairy cattle, animals of Ukrainian Black and White Dairy
(49.9%), Holstein breeds (25.2%) and Ukrainian Red and White Dairy (14.4%) prevail.
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