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The profitability of dairy cattle breeding is determined not only by quantitative indicators of productivity 
but also by reproductive qualities. In the studied population, the average duration of the service period for the 
herd of Holstein cows is 156.03 days. The longest service period was recorded in cows of 4 lactations, so 
the cows of this group were fruitfully inseminated only on the 190th day after calving. The index of 
insemination of cows for 4 lactations was 2.35 with a service interval of 57.1 days. Cows on the 3rd lactation 
had more optimal indicators of reproductive ability, so it characterized them by a service period of 139.5 
days, with an insemination index of 1.51. Due to the extended service period, the average duration of 
lactation for the cows of «Saryagash» LLP is 371 days with average productivity of 6819.44 kg of milk per 
completed lactation. We recorded the level of productivity above the average value for the herd of cows in 
the 1st lactation and cows of the oldest lactations (9 heads in the 5-6th lactation). 

Key words: Holstein breed, reproductive ability, service interval, milk productivity, intercalving period, 
insemination index. 
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Introduction. Dairy farming is one of the leading branches of animal husbandry in many countries of 
the world because milk fat, protein and beef occupy an important place in the human diet. Therefore, the 
study of factors that lead to the highest productivity of cows is an urgent task [1, p. 7-8].  

Currently, livestock breeding in the Republic of Kazakhstan is developing dynamically due to the 
development of intensive technologies, especially a lot of innovative innovations in dairy cattle breeding. 

Achieving a dynamically developing industry is possible under the condition of stable receipt of litter 
and preservation of the health of dairy cows. And here the key role is played by activities aimed at 
maintaining the level of reproduction in the herd. Herd reproduction is incorrect to consider only receipt of the 
litter because herd reproduction is a whole set of measures to improve the health of cows, and change the 
conditions of feeding and housing of cows so that after calving the animals quickly came to a productive 
physiological state. 

And though the level of reproduction of dairy cows in Kazakhstan over the last 10 years considerably 
improved, there are still problems. So, it leaves much to be desired the duration of the service period of 
cows, in the analyzed company it reaches 200 and more days at 30% of animals of a herd, the reason is in 
repeated insemination of cows (5-6 inseminations on fertilization!), and also in early abortions. 

Studies aimed at revealing the problems of the reproduction of dairy cows are undoubtedly relevant.  
The relevance of the research is also confirmed by the work of V. Sirotinin, which says: "Herd 

reproduction is of fundamental importance for the development of dairy cattle breeding. Low indicators of 
cow reproduction hinder the increase in the number of cattle, inhibit the growth of milk and meat production, 
worsen the economic efficiency of production, and reduce the rate of the breeding process" [2, p. 4-5]. 

The drying period is the most important in the production chain. The length of the dry period largely 
determines the success of calving, animal productivity and health, reproductive functions, litter viability, and 
ultimately the economic efficiency of dairy farming [3,4, p.24-26]. 

The drying period should last from 45 to 60 days. With balanced feeding, it can be a minimum of 45 
days for animals that have finished growing with medium body conditions. For others, the drying period is 
increased to 60 days. At the same time, some scientists recommend a longer period for young and highly 
productive cows. Unreasonably shortening leads to the birth of the weak litter, and decreased quantity and 
quality of colostrum. If the dry period is too long, the increase in milk production does not compensate for the 
cost of feeding and maintaining the animal [5,6, p.182-189]. 

In supervised farms of the Kostanay region, there are no problems with the duration of the dry period 
from year to year this indicator is stable and amounts to 55-60 days. 



     

144 

As it is known, that also confirms Titova S.V. "inter-calving interval is a biological cycle of a cow from 
one calving to another. With normal feeding and timely insemination, the inter-calving period should be equal 
to one calendar year (365 days). Increasing the interval between calvings entails reducing milk productivity, 
calf yield, and profit. Therefore, an important part of herd reproduction is the economically justified duration 
of the calving interval" [7, p.589-596]. 

Material and research methodology 
A comparative study of productive qualities of cows of Holstein breed was carried out in LLP 

"Saryagash" of Denisovsky district of Kostanay region. 
Lactating cows of Holstein breed from 1 to 6 lactation were chosen as an object of research, for which 

optimal conditions of feeding and the maintenance corresponding to zootechnical and zoohygienic 
requirements were created. 555 heads were analyzed, from them 332 heads for 1 lactation, 151 heads for 2 
lactations, 49 heads for 3 lactations, 14 heads for 4 lactations, and 9 heads for 5-6 lactation. 

The subject of the study was the reproductive functions of cows: days between calving and 
conception, i.e. duration of the service period, service interval (number of days between inseminations), 
inter-oval interval (days), number of inseminations per fertilization, and also indicators of milk productivity: 
milk yield per complete (finished) lactation, milk yield per 305 days of lactation, the physical and chemical 
composition of milk. 

The research objectives were to study indices of reproductive ability and milk productivity of cows 
depending on the age of cows in lactation. 

The cows were kept in loose housing. Cows were milked 2 times a day in the milking parlor at the 
milking facility of "Carousel" type; the facility provided machine milking and automatic removal of 
apparatuses from the udder after the end of milking. Cows' feeding rations include feed mixtures of domestic 
production that consist of juicy, rough, and concentrated feed with the addition of various protein-vitamin-
mineral additives. The indicators of reproductive ability (days between calving and conception, service 
interval, inter-breeding interval (days), number of inseminations) were taken into account according to 
zootechnical and breeding records using generally accepted methods. Daily data on milk productivity of 
cows, activity, and movement of animals from group to the group were obtained automatically using 
DairyPlan software. In parallel, zootechnical records are kept in the national livestock system IAS. The data 
for the analysis were selected from the period January 2021 to August 2022. 

The obtained digital material was processed by the method of variation statistics using 
Statistica13.3Ultimate Academic program.  

These studies were carried out under the program-target funding of the project BR10764965 
"Development of technologies for keeping, feeding, growing and reproduction in dairy cattle breeding based 
on the use of adapted resource-energy-saving and digital technologies for various natural and climatic zones 
of Kazakhstan". 

Research results. 
The reproductive capacity of cows is an integral component of dairy cattle breeding technology. 

According to L.D. Samusenko. "Annual calvings contribute to profitable milk production, and regular obtaining 
of calves in sufficient quantity allows carrying out selection and breeding work at a high level and serves as a 
basis for expanded herd reproduction, and, therefore, economic efficiency of the industry" [8, .7-11]. 

As is known, to find the cause of the phenomenon, it is necessary to analyze all the components. So, 
at the analyzed enterprise in the last 5-6 years, the duration of the service period in some cows exceeds 200 
days. 

To confirm or exclude the influence of a factor: the age of cows, on indices of reproductive ability of 
cows, we divided the cows into 5 groups (table 1). 
 

Table 1 - Indicators of reproductive ability of cows depending on age in lactations 
 

Age of 
cows in 

lactations 
Indicators 

Days between calving 
and conception - 

service period, days. 

Service interval 
(days between 
inseminations), 

days 

Number of 
inseminations 
(insemination 

index) 

Intercalving 
interval, days 

5-6 

 112,4±34,51 226,5±134,5 1,125±0,13 469,33±49,11 

v 68,65 83,97 31,42 31,39 
 77,16 190,21 0,35 147,33 

lim 36-242 92-361 1-2 322-698 

4 

 190,4±25,22 57,1±10,86 2,35±0,35 440,92±24,97 

v 49,56 50,28 56,69 21,19 
 94,39 28,73 1,33 93,44 

lim 66-373 25-99 1-6 337-593 
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3 

 139,54±17,88 223±29,66 1,51±0,09 402,02±14,56 

v 83,06 54,84 43,76 25,09 
 115,91 122,30 0,66 100,90 

lim 30-552 28-406 1-3 267-727 

2 

 149,89±9,27 210,76±23,57 1,63±0,07 434,67±9,98 

v 67,75 79,10 51,01 27,75 
 101,56 166,72 0,83 120,64 

lim 32-542 21-598 1-6 285-827 

1 

 187,93±9,13 168,61±12,17 1,95±0,06 406,33±13,86 

v 80,47 85,43 60,09 30,72 
 151,24 144,05 1,17 124,82 

lim 30-1083 1-570 1-9 221-962 
 

Analyzing the data in Table 1, we note that in all five groups there were cows with a duration the 
service period of more than 200 days. At the same time, there was 1 head or 11,1% in the group of cows in 
the age of 5-6 lactations, 6 cows in 4 lactations or 42,9%, 8 cows in 3 lactations or 16,3%, 33 cows in 2 
lactations or 21,9%, 95 head or 28,6% in the group of first-calf cows respectively. 

It is noted that in the group of cows in 4 lactations, the longest duration of service period is observed � 
190,4 days, also only in this group the minimum duration of service period is 66 days, in contrast to other 
groups, in which the minimum value is about 1 month. It is in the group of cows with 4 lactations that the 
number of animals having a duration of service-period of more than 200 days is the highest � 42,9%. Of 
these 6 cows with 4 lactations, 4 cows in previous lactations also had an excessive duration of service-
period. Thus the cow with number KZP157554212 � after the 1st lactation had service-period of 229 days, 
after the 2nd lactation - 278 days, and after the 3rd lactation � 326 days, and at the current moment in the 
4th lactation � the duration of service-period again increased and was 371 days. 

Thus, specialists on the farm should identify animals characterized by increased service-period, 
starting from the 1st lactation. Thus, 8 of the analyzed 332 cows in the first lactation had a service period of 
more than 600 days. Of these 8 suckler cows, 6 cows were inseminated only in June of the current year, i.e. 
it is still possible that re-insemination has taken place. Although these animals are still lactating, the average 
daily milk yield of the selected population of dry cows was 4.55 kg (as of July 6, 2022), but there is a cow 
with the number KZP158369232, which in July 2022 had a daily milk yield of 11.74 kg, at 625 days of 
lactation. At the same time, the highest milk yield (40.3 kg/day on average) for the allocated group of cows 
had 268 days of lactation. 

Based on the above, it can be noted that Holstein cows of "Saryagash" LLP are characterized by 
prolonged lactation activity, which allows the company to get a sufficient amount of milk without repeated 
calvings. But on the other hand, the situation with prolonged lactation requires additional attention from 
zootechnician and pedigree accountants in order not to miss the moment when with a reduction of lactation 
activity milk production becomes unprofitable (an increase in feed consumption per kg of milk).  

It is characteristic that in the group of cows with 4 lactations, with the longest service period, the service 
interval is shorter than in other groups, apparently in this group the manifestation of sex drive is pronounced. 
Thus, cows in 4 lactations had a service interval of 57,1 days which was 169,4 days shorter (P<0,01) than in 
the group of cows in 5-6 lactations characterized by the maximum value of the analyzed parameter � 226,5 
days. At the lowest threshold of reliability, our studies should be considered objective, because the variability 
of the trait in the group of cows of 4 lactations is the lowest and was: on the trait, duration of service period - 
49,56%, on service interval - 50,28%, which indicates the consolidation of the group. 

Also, the group of cows in 4 lactations has the highest number of insemination per insemination, and 
as can be seen from the data in Table 1, frequent multiple inseminations of cows after 4 lactations do not 
lead to the desired result.  

The duration of the inter-ovine period in the analyzed herd averages 430,6 days, while cows from the 
1st and 3rd lactations are characterized by a shorter duration of the inter-ovine period. So, the inter-lactation 
period for the cows of the 1st and 3rd lactation was 402-406,3 days, which is 24,3 days less than the 
average for the herd, and 63 days less than the maximum for the cows of the 5th-6th lactation. 
Characteristically, our data on the duration of the inter-lactation period of cows in the first lactation agree with 
the data of Titova S.V., in whose studies the first-calf cows of the Holsteinized black-motley breed had an 
inter-lactation period of 403.6 days. [7, p.589-596] 

Thus, we can conclude that with the increasing age of cows in lactation, the reproductive qualities of 
animals naturally decrease. The more lactations a cow has, the longer her service period and, hence, the 
inter-earnings period. Cows of older lactations are characterized by multiple inseminations without results - 
2.35 times per insemination, in contrast to the cows of the 2-3rd lactation whose insemination index was 
1.51-1.63. 
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The data obtained by us are confirmed by the research of Khachkaeva E.I. who states that "At 
present, much attention is paid to the duration or period of economic use of animals to increase the 
profitability of production. The mentioned problem is actual for Holstein breed animals, which are 
characterized by high productivity indicators, but the short period of economic use" [9, p. 20-25.].Which also 
confirms the scientific and practical interest in the topic under consideration. 

The second task of our study was to analyze the indicators of milk productivity of cows depending on 
age in lactations (Table 2). 
 

Table 2 - Quantitative indicators of milk productivity of cows depending on age in lactations 
 

Age of cows 
in lactations 

Indicator
s 

Number of milking 
days 

Milk yield for full 
lactation, kg 

Milk yield for 305 
days of lactation, 

kg 

Average daily 
milk yield, kg 

5-6 

 387,62±48,69 7571,62±935,5 5847,25± 318,9 15,64± 2,68 
v 35,52 34,94 15,42 38,39 
 137,71 2645,88 901,88 6,00 

lim 258-640 4252-12602 4252-7133 8,6- 25,05 

4 

 370,71± 26,06 6586,5± 685,20 4974,92± 344,8 13,83± 3,25 
v 26,30 38,92 25,93 78,14 
 97,51 2563,79 1290,25 10,81 

lim 263-538 3510-10158 3510-7606 0,95-34,02 

3 

 336,04± 13,07 6152,64± 287,77 5257± 158,10 20,63± 1,74 
v 26,94 32,40 20,83 55,41 
 90,55 1993,79 1095,34 11,43 

lim 247-677 3196-12390 3196-7832 0,53-43,1 

2 

 368,32± 10,67 6586,84± 184,88 5314,17± 76,10 22,09± 0,98 
v 35,24 34,14 17,30 51,07 
 129,82 2249,23 919,63 11,28 

lim 117-1069 2522-14102 2522-7866 0,45-50,44 

1 

 392,35± 7,64 7199,69± 162,77 5427,95± 62,25 23,98± 0,61 
v 33,28 38,7 19,42 44,95 
 130,61 2786,33 1054,6 10,78 

lim 120-977 1000-19956 1000-8158 0,45- 49,8 
 

The average age of Holstein cows in the herd of "Saryagash" LLP makes up 1,88 lactations, thus 
proportion of cows in the first lactation is 59,8 %, in the second lactation � 27,2 %, in the third lactation � 8,8 
%, in the fourth lactation � 2,5 % and in the fifth � 6 lactations � 1,6 %. Only highly productive animals are 
purposely left on the farm, and as can be seen from the data in Table 2, cows of older lactations are 
represented by individuals with record indicators in the herd. Thus, the average milk yield per full lactation for 
the herd of Holstein cows of 5-6 lactations is 7571,62 kg, which is 371,93 kg more than in the cows of the 1st 
lactation. Also, this group of cows has the highest value for milk yield in 305 days of lactation. It should be 
noted an increase in the indicators of milk productivity of cows over time. In 2019, the level of productivity of 
cows of LLP "Saryagash" was 5162.79 kg of milk for 305 days of lactation, and in the current year 5364.26 
kg, thus, the increase in milk productivity was 201.47 kg, which confirms the purposeful work with the dairy 
herd of cows [10, p. 91-97]. 

Thus, even with multiple inseminations of older cows (insemination index � 2.45 in cows of the 4th 
lactation), the increased indicators of milk productivity of these animals (milk yield for 305 days of lactation in 
cows of the 5th lactation - 5847.25 kg) fully pay back the funds spent on reproduction. 

As for the qualitative composition of milk (Table 3), it practically does not change in cows of different 
ages. It is not possible to identify any significant regularities. 
 

Table 3 - Qualitative indicators of milk productivity of cows depending on age in lactations 
 

Age of cows in 
lactations 

Indicator
s 

Fat, % Protein, % Urea, mg/% Lactose, % 
Somaticcells, 
thousand/ml 

5-6 

 3,8±0,14 3,7±0,03 50,9±1,58 4,64±0,23 109,4± 13,10 
v 7,9 2,21 6,93 10,84 26,78 
 0,3 0,085 3,53 0,50 29,30 

lim 3,32-4,18 3,18-4,09 46,18-54,39 3,74-4,88 90-156 
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4 

 3,8± 0,04 3,78 ±0,002 51,01 ±0,95 4,82 ±0,02 104,81±8,24 
v 3,68 0,22 6,2 1,52 26,09 
 0,14 0,008 3,16 0,07 27,34 

lim 3,61-3,93 3,28- 3,9 47,23- 5,89 4,73-4,89 90-176 

3 

 3,8± 0,02 3,1± 1,2 51,08± 1,19 4,83±0,01 101,97± 3,72 
v 4,6 155,27 15,32 1,25 23,93 
 0,17 7,92 7,82 0,06 24,40 

lim 3,5-4,09 2,38-3,89 24,85-55,9 4,73-4,89 90-178 

2 

 3,8± 0,01 3,65± 0,53 52,52± 0,59 4,85± 0,01 109,33± 2,88 
v 5,81 131 12,94 2,4 30,08 
 0,22 6,09 6,79 0,11 32,89 

lim 3,2-4,17 2,48-3,99 14,86-55,9 3,83-5,28 90-247 

1 

 3,82± 0,01 3,19± 0,22 52,59± 0,32 4,84±0,01 103,85± 1,56 
v 6,63 93,7 10,85 1,81 26,37 
 0,25 3,93 5,7 0,08 27,39 

lim 2,1-4,15 2,1-4,08 11,3- 60,47 3,74-5,19 90-188 
 

The only thing to pay attention to is elevated levels of urea in cow's milk � over 50 mg%, this indicator 
signals an increased level of concentrated feed in the diet. Excessive elevation of urea in milk without 
controlling the health of the cows can further lead to ketosis. 

Similar results were obtained by other authors. Thus, the results of the research of Titova S.V. testify 
to age-related changes in milk productivity and reproductive ability of black-and-white Holstein cows. With 
the age of cows the milk yield increases, but the duration of service-period and inter-breeding period 
increases. 

The prolonged service period positively influences the level of milk productivity of lactating cows, but it 
negatively influences the reproduction of cows � the duration of the inter-early period increases, and the calf 
yield per 100 cows decreases [7, p.589-596]. 

Conclusions: 
The analyzed herd of Holstein cows is represented by animals consolidated both by reproductive and 

productive qualities. The greatest differences in the duration of the service period between the groups were 
78 days. The groups of cows in the 1st and 3rd lactations were the most variable in the duration of the 
service period, in which the coefficient of variation was 80.47 and 83.06%, respectively.  

With the increasing age of cows in lactation, the reproductive qualities of animals naturally decrease. 
The more lactations a cow had, the longer her service period and, consequently, her inter-earnings period. 
The cows of older lactations are characterized by multiple inseminations without results � 2,35 times per 
insemination, in contrast to the cows of the 2-3rd lactations whose insemination index was 1,51-1,63. Cows 
of the 3rd lactation had more optimal parameters of reproductive ability so they were characterized by the 
service period within 139,5 days, with the insemination index of 1,51.  

Because of the lengthened service period, the average duration of lactation in cows of "Saryagash" 
LLP makes 371 days with the average level of productivity of 6819,44 kg of milk for the finished lactation. 
The level of productivity above the average value in the herd is fixed in cows on the 1st lactation and in cows 
of the oldest lactations (9 cows on the 5th-6th lactation).   
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