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Annotation. The results of many years of breeding work with black-and-white Hol-
stein cattle are summarized. The influence of ecogenetic origin and linear affiliation of
Holstein cows on the value of their lifetime milk yield, fat and protein content in milk,
as well as terms of economic use has been established. High phenotypic and genotypic
correlation coefficients between indicators of lifetime productivity (r=+0.92—-0.98)
indicate that the selection of any feature will have a positive effect on others. The
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feasibility of using manufacturers of outstanding lines, which combine a high breeding
value on the productivity of daughters with an improving effect on the duration of their
economic use, is shown. The coefficients of heredity of the productive qualities of cows
(h2=0.18-0.23), give reason to believe that the selection based on the features of life-
time productivity will positively affect the progress in dairy cattle breeding. However,
shortening the period of productive use of animals in industrial technology should
serve as an incentive for in-depth study and finding ways to solve this problem.

Keywords: cows, Holstein breed, breeding background, lifetime milk yield,
milk fat and protein, correlation, heritability.

Introduction

In contrast to Western Europe and North America, where small family-cooper-
ative farms traditionally dominate, Ukraine’s dairy cattle breeding relies on the de-
velopment of livestock industry [3, 5, 10]. Preference is given to the construction of
high-tech dairy complexes, which provide for the loose keeping of a sufficiently large
population of dairy cows. At the same time, there is a problem of completing such
farms with highly productive animals, which, as a rule, is solved by importing the
black-and-white Holstein breed from EU countries. However, in the new conditions,
the adaptation of introduced animals is not always successful and is characterized by
short periods of economic use [2, 4]. The premature retirement of dairy cows not only
reduces the breeding resources of the breeds, but also causes economic damage to the
industry as a whole. This leads to large economic losses in foreign currency, which
do not always pay off due to the high productivity of animals [8]. It is important to
search for effective breeding methods to increase the duration of economic use due to
the selection of animals for important economically useful characteristics [6, 7, 9, 11].

The aim of the study was to analyze the productivity of Holstein cows of Eu-
ropean breeding and their progeny of the first generation in the conditions of the
Steppe of Ukraine. We have summarized the results of many years of breeding
work with black-and-white Holstein cattle on a large industrial dairy complex.

Material and methods

We studied the productive longevity of Holstein cattle of Danish, German and
Hungarian ecogenetic origin (import - IG) and the progeny obtained from it (first
generation - FG) in the temperate continental climate of the center of Ukraine at
the industrial dairy complex of PrJSC Agro-Soyuz. The data of the Orsek dairy
cattle breeding management system was taken into account, which included life-
time milk yield, content (%) and yield (kg) of milk fat and protein, productive
longevity (number of completed lactations). Groups of animals were formed ac-
cording to the principles adopted in zootechnology [1], followed by mathematical
processing in STATISTICA 10 (StatSoft, Inc., USA).
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Results

Productive longevity of cows is a rather complex integral feature, which is
determined by both genetic factors and environmental factors. The complexity of
breeding on the basis of longevity is that the evaluation of the actual characteris-
tics of these features is possible only after the departure of the cows from the herd,
and, consequently, from the selection process. It was established that the average
lifetime duration of the lactation period in FG compared with IG was reduced
by 394 days - from 1441 to 1047 (P <0.001). At the same time, the lifetime yield
was lower by 7167 kg (having decreased from 34245 to 27078 kg) or by 20.9%
(P <0.01). In FG, the yield of milk fat and protein decreased by 758 and 229 kg
or 23.0 and 24.1% (P <0.001) and its content in milk was 0.1%. The duration of
economic use of FG decreased by 1.0 lactation (P <0.001), averaging 2.6 lacta-
tions (Table 1).

Table 1 - Indicators of lifetime productivity of Holstein cows
of different ecogenetic origin

Indicators of lifetime productivity
. milk average content for
Group " yield, tone fmlk fat protein all lgctations,%

vield, tone yield, tone fat | protein
Danish origin

Import 52 | 35.6+2.62 | 1.2+0.08 | 1.0+0.07 | 3.4+0.07 | 2.9+0.06

1 generation 23 | 24.0£2.77 | 0.94+0.11 | 0.7+0.09 | 3.6+0.09 | 3.1+0.08
German origin

Import 47 | 31.3£2.07 | 1.0£0.07 | 0.8+0.06 | 3.3+0.07 | 3.3+0.13

1 generation 29 | 23.6+£2.50 | 0.7+0.07 | 0.6+0.06 | 2.7+0.06 | 2.7+0.08

Hungarian origin

Import 49 | 35.7£2.16 | 1.1+0.08 | 1.0+0.06 | 3.2+0.07 | 2.8+0.06

[ generation 28 | 33.2+3.43 | 1.0£0.11 | 0.8+0.09 | 2.9+0.09 | 2.5+0.08
herd average

Import 148 | 34.2+1.33 | 1.1+£0.04 | 0.9+0.03 | 3.3+0.04 | 2.8+0.03

1 generation 80 | 27.142.41 | 0.9+0.07 | 0.7+0.05 | 3.2+0.05 | 2.7+0.05

The differences in the value of the lifetime productivity depending on the ori-
gin and linearity of animals are revealed. Lifetime milk yield, IG of Danish origin
exceeded the average herd by 1336 kg or 3.9%. By the amount of milk fat and
protein by 73.4 and 60.7 kg or 6.5 and 9.5%, and by its content - by 0.1%.

However, in terms of industrial technology in FGs of Danish breeding, the
lactation period was shortened by 514 days or by 34.7% (P <0.001), and the dura-
tion of productive use by 0.9 lactations (P <0.01). For lifetime milk production,
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FG cows conceded the IGs by 11,556 kg or 32.5% (P <0.001). The yield of fat - by
321 kg (P <0.05) and protein by 268 kg (P <0.05) or 26.8 and 26.5%. Although
the average content of these components in milk has slightly increased (by 0.2%).

The cows of the IG of the German selection for lifetime milk yield were lower
than the average for the herd by 2969 kg (8.7%), the yield of milk fat by 85 kg
(7.6%) and protein by 81 kg (11.3%). The lactation period was shorter by 47 days
(3.3%), and the number of lactations was 0.2%. The FG of the German selection
also showed a significant reduction in the lactation period by 436 days or 31.3%
(P <0.01). Lifetime milk yield was lower by 7725 kg or 24.7% (P <0.05), fat yield
by 295 kg or 28.4% (P <0.01) and protein - by 229 kg or 27.2% ( P <0.01). Its
content in milk has not changed. The period of productive use was reduced by 1
lactation (P <0.001).

The cows of the Hungarian selection for lifetime milk yield exceeded the aver-
age figure for the herd of IG by 1,429 kg (4.2%). They produced a little more milk
fat (by 4.1 kg or 0.4%) and protein (by 39.4 kg or 4.1%). However, the fat content
was lower - by 0.1%. The maintenance period of the IG cows exceeded the aver-
age value of the herd by 0.2 lactation. For lifetime milk yield, they conceded to IG
by 2,435 kg (6.2%), to the amount of fat by 145 kg (12.9%) and protein by 174 kg
(17.6%). The average fat and protein content in milk decreased by 0.3 (P <0.05).
The lactation period of FG decreased by 246 days (17.1%), and the maintenance
period - by 0.9 lactation (23.7%) (P <0.01).

However, among the cows of the Holstein breed, it was FGs of Hungarian ori-
gin that turned out to be more adapted to the conditions of the industrial complex,
differing in relatively high productive longevity. Their lactation period was 228
and 238 days longer than in animals of Danish and German selection. For lifetime
milk yield, they surpassed the cows of Danish and German selection by 9213 and
9688 kg or 38.3 and 41.1% (P <0.95). On the yield of milk fat - by 106 and 239
kg (12.2 and 32.1%) and milk protein - by 72 and 202 kg (9.7 and 32.9%). For
productive longevity, advantage was 0.4 and 0.5 lactation.

Of great importance in the breeding of imported animals is the study of the
heritability of economically useful traits in the progeny obtained from them. We
have evaluated the productive qualities and heritability of individual economically
useful traits in IG and FG in mother-daughter pairs. It was established that the
productivity of the cow-daughter of FG in the industrial complex conditions was
significantly inferior to the imported mothers. The value of lifetime milk yield - by
9711 kg or 26.4% (P <0.001); lifetime milk fat yield — by 351 kg or 28.8% (P
<0.001); lifetime milk protein yield- by 294 kg or 28.9% (P>0.001). At the same
time, there was also a tendency to a decrease in the average content of fat and
protein in milk - by 0.1%.

Despite the general trend in the reduction of indicators of lifetime productivity
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of Holstein cattle, we identified significant intrabreed (ecogenetic) differences in
individual traits. In particular, among cow daughters, FGs of Danish and German
origin, the magnitude of lifetime milk yield compared with imported mothers was
lower by 14405 and 11075 kg or 37.5 (P <0.01) and 32.0% (P <0.01), respectively
. The lifetime yield of milk fat decreased by 434 and 420 kg or 33.1 (P <0.05) and
36.1% (P <0.001). On the yield of milk protein, they were inferior to their mothers
by 343 and 325 kg or by 31.5 (P <0.05) and 34.6% (P <0.01), respectively. At the
same time, in cows-daughters of Danish origin the content in fat and protein in
milk increased by 0.1 and 0.2%.

In animals of the first generation of Hungarian origin, there was only a ten-
dency to decrease in the indicators of lifetime productivity - milk yield by 4442
kg or 11.8%, and milk fat yield by 210 kg (17.6%) and protein - 222 kg (21.4%).
The fat content in milk fell (0.2%). Hungarian FG exceeded Danish and German
life expectancy by 38.3 (P <0.05) and 41.1% (P <0.05), milk fat yield by 12.2 and
32.1%, milk yield protein - by 9.7 and 32.9%. However, progeny of Danish selec-
tion turned out to have more fat and protein-milk yields. In terms of the average
fat content for all lactations, they exceeded animals of the German and Hungarian
selection by 0.3 (P <0.05) and 0.7% (P <0.05) and milk protein - by 0.4 (P <0, 05)
and 0.6% (P <0.05), respectively.

Given the fact that heritability always appear in specific environmental condi-
tions, it is very important to determine this very important parameter of population
genetics directly in the economy. One-factor analysis of variation (ANOVA) showed
that the heritability of economically useful traits in daughters of imported cows was
rather low. The average index of heritability coefficient for cows has been as fol-
lows: in terms of lifetime milk yield - 0.09; lifetime yield of milk fat and protein
- 0.11; the average fat and protein content for all lactations is only 0.005.

At the same time, we identified differences in the inheritance of these indicators
depending on the origin of the cow mothers. So, cows-daughters of German and Dan-
ish-born FGs had a relatively highest heritability coefficient (h?) for lifetime milk yield
(0.17 and 0.18); the lifetime yield of milk fat (0.23 and 0.15) and the lifetime yield of
milk protein are 0.19 and 0.15, respectively. At the same time, the average fat and pro-
tein content in milk was characterized by a very low index (h*=0.05-0,0001). It should
be noted that cow daughters of Hungarian origin had a very low rate of heritability of
all economically useful traits (h= 0.02-0.05) except the average protein content for all
lactations, whose heritability on this basis was 0, 11 (P <0.05).

It should be noted that in FG animals of German origin, the negative relation-
ship between the value of life-long milk yield and the fat and protein content in
milk increased compared to IG - to r=-0.30 ... -0.31. The FG of Hungarian origin
was very low (r=-0.05 ... + 0.07), while the FG of Danish origin between the value
of life-time milk yield and fat content correlation was positive r=+ 0.30.
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The herd, formed from the IG imported from Europe by heifers, was repre-
sented by such lines of seed bulls: Ivanhoe 1189870.50; Bell 1667366.74; Valiant
1650414.73; Elevation 1491007.65; Chevalier 1620273.72; Starbuck 352790.79;
Hanover 1629391.72 and Chifa 1427381.62. We have identified significant differ-
ences in productivity between the individual lines. The highest lifetime profit was
at the Starbuck line, which exceeded its imported peers of other lines: Cavalier
- by 2,818.7 kg or 8.2%; Bell - by 3404.5 kg or 10.1%,; Valiant - by 5553.8 kg or
17.5%; Elevation - by 7368.9 kg or 24.6%; Chifa - by 5,500.5 kg or 17.3%.

Starbuck cows differed in their relatively high fat content in milk. They ex-
ceeded the Cavalier - by 0.5% (P <0.05); Bell - 0.2%; Valiant - by 0.6% (P <0.05);
Elevation - 0.4% (P <0.01); Chifa - by 0.2%. Bell's line of milk in protein content
exceeded cows of the Cavalier line - by 0.2%; Starbuck - by 0.1%; Valiant - by
0.5%; Elevation - by 0.2% and Chifa - by 0.1%.

The productive longevity of cows (Table 2) averaged 3.1-3.9 lactations. Starbuck's
daughters conceded Cavalier's daughters - by 0.1 or 2.6%; Bell - by 0.5 or 14.7%; Val-
iant - by 0.8 or 25.8%; Elevation - by 0.8 or 25.8%; Chifa - by 0.5 or 14.7%.

Table 2 - Productive longevity of Holstein cows of European
breeding, lactation

Group

Line IG, |cv,| FG, Reliability of

Cv, % difference

n=119 % n=69

Ttest P

Cavalier 1620273.72 3.8+0.52 | 45.7 - - - -
Bell 1667366.74 3.4+0.40 | 42.2 | 3.24+0.50 51.9 0.36 >0.05
Valiant 1650414.73 3.1£0.36 | 41.1 | 2.7+0.26 36.6 1.07 >0.05
Elevation 1491007.65 3.1+£0.21 | 39.3 | 2.3+0.56 67.8 1.31 >0.05
Starbuck 352790.79 3.9+0.36 | 42.8 | 2.4+0.36 52.9 2.94 <0.01
Chifa 1427381.62 3.4+0.24 | 40.6 | 2.4+0.29 49.1 243 <0.05

Only in cows of FG of the Valiant and Elevation lines there was a positive rela-
tion between life time milk yield and fat and protein content in milk (r=+ 0.17 ...
+ 0.40), which may indicate the possibility of carrying out selection work in the
direction of improving these characteristics.

The influence of linear affiliation on the average content of milk fat and protein
for all lactation was: in IG - 13.2 (P <0.01) and 9.9% (P <0.05), in FG animals -
slightly higher - 23, 1 and 32.6% (P <0.01), respectively. At the same time, it is ap-
propriate to say about the influence of linear affiliation on lifetime milk yield only
for animals of the first generation, the impact force of which was reliably 19.5% (P
<0.05). This indicates a weakening of the environmental factors in the conditions
of year-round loose keeping and similar feeding.
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Summary

1. In the studied herd, the coefficient of variation of productive indicators of
purebred Holstein cows has a sufficient level for effective breeding work.

2. The obtained coefficients of heredity (h?) features of lifetime productivity in
Holstein cattle, give reason to believe that the selection on these grounds will have
a positive impact on the progress in dairy cattle breeding.

3. High phenotypic and genotypic correlation coefficients between the dura-
tion of productive life show that selection of any of these features will have a
positive effect on other features.

4. It is advisable to use manufacturers of outstanding lines that combine high
breeding value for the productivity of daughters with an improving effect on the
duration of their economic use.

5. In order to increase the genetic potential of the productivity of animals of
the Holstein breed of domestic generation, producers and imported breeding stock
should continue to be used in the selection work of Ukraine.
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