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Annotation. The study presents the results of research on the influence of the lactation period and
calving season on the milk productivity and milk quality of first-calving Simmental cows of Czech selection
kept under the conditions of LLP “Aqtogai Milk” in the Pavlodar region. The aim of the study was to
identify patterns of changes in milk yield, fat, and protein content during different phases of lactation and in
various calving seasons, in order to ensure a stable supply of high-quality milk throughout the year. The
research was conducted on 15 first-calving cows kept under identical feeding and housing conditions.
Indicators such as milk yield, fat and protein content, as well as the total amount of milk fat and protein
produced during lactation, were determined. The chemical composition of milk was analyzed using standard
methods.It was found that the average milk yield per lactation was 4,995.4 kg, with an average fat content of
4.10% and protein content of 3.04 %, exceeding the breed standard by 2,845 kg. The highest milk
productivity was observed in the third month of lactation (25.4 kg per day), while the highest fat content was
recorded during the initial milking phase (4.24 %). The study of the influence of the calving season showed
that the highest productivity and economic efficiency were achieved in cows with winter and autumn calving
(milk yields of 4,943 and 4,683 kg, revenues of 593,160 and 561,960 tenge, respectively). The lowest results
were observed in cows calving in summer (4,501 kg).

Keywords: Simmental breed, lactation, calving season, milk productivity, milk fat content,
economic efficiency.

Introduction. In the leading countries of the world with developed dairy farming, breeding
programs are primarily focused on increasing the protein content in milk, and one of the main
trends in the industry is the production of high-tech and environmentally friendly food products [1].

Providing the population with high-quality dairy products is one of the most important and
socially significant tasks, the solution of which largely depends on milk producers.

Scientific concepts and practical experience, both in our country and abroad, demonstrate
that the efficient production of high-quality milk is possible only under certain conditions:
purposeful breeding work, an effective feed production system, and balanced, nutritionally adequate
feeding [2].

The genetic potential of dairy cattle productivity has now reached 10,000 kg or more. The
dairy industry in Kazakhstan aims to achieve positive results both in increasing milk production and
improving its quality [3]. The sustainable growth of livestock production, based on higher
productivity and improved economic and hereditary traits, requires a combination of external
management measures and systematic breeding work, provided that animal husbandry is conducted
at a high technological level.

In recent years, LLP “Aqtogai Milk” has been carrying out work to develop a desirable type
of dairy cattle characterized by a well-defined dairy conformation and high productivity. The
productive and exterior traits of these animals have been studied to some extent, whereas the quality
and technological properties of their milk remain less explored.
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Understanding the influence of paratypic (environmental) factors on the quantitative and
qualitative characteristics of milk production can significantly affect the profitability of dairy
farming. Therefore, studies devoted to the comprehensive analysis of milk productivity, particularly
the effects of lactation stage and calving season, are relevant both from a theoretical and practical
standpoint.

Materials and Methods. The research was conducted at LLP “Aqtogai Milk” in the
Pavlodar region. The object of the study was first-calving Simmental cows of Czech selection. The
purpose of the study was a comprehensive assessment of the influence of the lactation period and
calving season on the indicators of milk productivity and milk quality.

All experimental animals were kept under the same feeding, housing, and management
conditions. The feeding rations were developed in accordance with the “Norms and Rations for
Feeding Farm Animals” (Kalashnikov et al., 2018). The housing system was loose, using a
“herringbone” type milking parlor. The cows had free access to drinking water and mineral
supplements.

For the study, 15 first-calving cows were selected, with a live weight of 540-560 kg, in
satisfactory body condition, and without signs of udder or reproductive system diseases.

Milk productivity was studied throughout one full lactation, from calving to the end of the
lactation period. The following indicators were recorded:

e Milk yield (kg) — based on monthly control milking data;

e Milk composition — mass fraction of fat and protein (%);

e Amount of milk fat and protein (kg) — calculated values;

e Live weight of cows (kg) — measured at the beginning and end of lactation [4].

The influence of the lactation phase was analyzed by dividing the lactation period into three
stages:

e Early lactation (1st—3rd month),

e Peak lactation (4th—6th month),

e Late lactation (7th—10th month) [5].

The influence of the calving season was determined by dividing the cows into four groups
according to calving time: winter, spring, summer, and autumn.

Control milkings were carried out once a month according to the standard method (GOST
13264-88 “Milk. Rules for Sampling”). The mass fraction of fat was determined by the Gerber
method, and protein content — by the Kjeldahl method (GOST 23327-98).

Milk density, acidity, and organoleptic properties were evaluated using standard
zootechnical methods.

All obtained data were processed biometrically, with determination of the arithmetic mean
(M), its standard error (m), and the reliability of differences (td), according to the method of
Plohinsky (1970). The results are presented in tables and graphs [6].

The economic efficiency of milk production was calculated based on the revenue from milk
sales at an average price of 220 tenge per 1 kg of milk. Feed and maintenance costs per cow were
taken into account.

Results of the Study. According to numerous researchers, milk productivity, as well as the
composition and properties of milk, are significantly influenced by changes occurring throughout
the lactation period [6,7]. It has been established that milk undergoes both quantitative and
qualitative variations during this time. The nature of these changes depends not only on the
physiological condition of the animal but also on the expression of its genetic potential under the
influence of paratypic (environmental) factors.

The primary objective of studying the effect of the lactation period on milk productivity and
quality indicators is to ensure a consistent supply of high-quality milk and to prevent the decline in
milk quality associated with the progression of lactation. Investigating this factor allows for the
more efficient utilization of the productive potential of Simmental cattle, taking into account the
specific characteristics of the lactation process to assess the influence of lactation, such indicators as
milk yield, milk composition, and milk properties were analyzed. The study was conducted on first-
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calving Simmental cows of Czech selection. The chemical composition of milk was examined
monthly throughout the entire lactation period.

Table 1 — Main indicators of milk productivity of first-calving Simmental cows of Czech selection,
average per lactation

Indicator M+m
Milk yield, kg 4995,40+13,62
Fat content, % 4,10+0,05
Milk fat yield per lactation, kg 204,8+1,3
Mass fraction of protein, % 3,04+0,001
Milk protein yield per lactation, kg 151,804

Analysis of the obtained data showed that the milk yield of first-calving cows was at a
sufficiently high level. Compared to the breed standard requirements, the milk yield of the studied
first-calving cows exceeded the standard by 2,845 kg, and by 1,995 kg on average compared to the
productivity indicators of Simmental cows in the Pavlodar region. The study of milk composition
revealed that this farm is characterized by high milk yield and fat production, but relatively low
protein content in milk.

Table2 — Dynamics of lactation by months according to average daily milk yield data during control
milkings (n = 15)

Indicator Lactation period, months
1 2 3 4 5 6 7 8 9 10

Average 229+ | 239+ | 254+ 22,9 19,4 | 189+0 | 17,3 20,2 | 15,0 | 11,6
daily milk 0,66 0,63 0,31 +0,77 | +£0,49 ,86 +0,68 | £1,7 | £1,2 | £1,5
yield, kg

Mass 4,54 | 459+ | 449+ | 3,77 4,12 4,16+ 4,34 3,92 | 428 | 4,52
fraction of +0,09 0,07 0,09 +0,14 | £0,11 0,09 +0,09 | 0,1 | 0,1 | £0,2
fat, %

The indicators characterizing the lactation performance of Simmental cows are presented in
Figure 1.

According to the obtained data, the highest milk productivity was observed during the first
four months of lactation. The maximum milk yield in first-calving cows occurred in the third month
of lactation, amounting to 25.4 kg of milk per day. In the following months, milk productivity
gradually decreased to 17.3 kg, but in the eighth month of lactation, it increased again to 20.2 kg of
milk.

Thus, it can be concluded that the lactation curve of the cows is moderate, without sharp
declines or fluctuations in productivity. A noticeable decrease in milk yield was observed between
the fifth and seventh months of lactation, while the peaks in milk production occurred in the third
and eighth months (December and June, respectively).

The peak observed in the third month of lactation corresponds to the natural increase in
productivity during the early lactation phase, whereas the secondary rise in the eighth month can be
explained by the inclusion of fresh green forage in the cows’ diets during that period (June) [8].

As noted by many researchers, not only the changes in milk productivity during the entire
lactation period are of significant economic and production interest, but also the data characterizing
the individual phases of lactation [9,10].

According to Tikhomirov T. V. and Butina V. S., when analyzing the influence of the
lactation phase on milk composition and properties, a decrease in milk fat content during the
winter—spring period is mainly the result of the early months of lactation, as well as unbalanced or
inadequate feeding and seasonal molting of animals [11].
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Figure 1 — Lactation curve of first-calving Simmental cows of Czech selection

The first-calving cows of LLP “Aqtogai Milk” are characterized by high milk yield,
exceeding the Simmental breed standard by 2,845 kg, and by very high milk fat content (4.10%),
with a protein content of 3.04%.

Table 3 — Influence of the lactation phase on the main indicators of milk productivity of first-calving
Simmental cows of Czech selection

Indicator

Lactation stage

Early lactation

Peak lactation

Late lactation

Milk yield, kg

1817,1£10,35

1503,36+£19,47

1675,95+17,54

Mass fraction of fat,

4,2440,05

4,02+0,07

4,19+0,07

Milk fat yield, kg

77,0+0,20

60,42+0,30

70,18+0,20

The highest milk yield of 1,817.1 kg from first-calving cows was obtained during the early
lactation (initiation) period, which exceeded the yield during the peak and late lactation periods by
314 kg and 141.1 kg, respectively. This early lactation period also corresponded to the highest fat
content in milk (4.24 %) and the greatest amount of milk fat produced — 77.0 kg for the period.

During the peak lactation phase, the lowest milk yield was observed — 1,503.36 kg, with a
fat content of 4.02 %, and the smallest amounts of pure milk fat and protein for the period (60.42
kg, respectively). In general, during the early lactation stage, first-calving cows produced more milk
with the highest fat concentration, which indicates good physiological adaptation and efficient use
of the feed ration [12].

Thus, the first-calving Simmental cows of LLP “Aqtogai Milk” demonstrated high
productivity overall. However, the course of lactation in these cows was not constant throughout the
lactation period. Changes in average daily milk yield and milk fat content showed a wave-like
pattern.

Milk is one of the most valuable food products, serving as a complete source of essential
nutrients necessary for vital activity [13].

Currently, much attention is paid to the qualitative composition of milk, particularly to the
content of fat and protein [14]. The quality of milk is influenced by both genotypic and paratypic
(environmental) factors, one of which is the season of calving.

The objective of the next stage of our study was to determine the influence of calving season
on milk productivity in order to assess the possibility of ensuring a stable supply of high-quality
milk throughout the year.
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Table 4 — Milk productivity of cows depending on the calving season (n = 15), M+ m

Indicator
(;:Lvsglf hf;ilt‘a-‘tylfrlld 112; Fat content of milk, % | Milk fat yield, kg | Body weight, kg
Winter 4943220 4,4120,02 217,816 560+8.,46
Spring 46594219 3,08%0,03 185,442, 13 556+8,63
Summer 4501222,6 3,94+0,02 177,3+1,46 560+6,64
Autumn 4683+23,0 3,88+0,01 181,7+1,60 5624691

As a result of studying the course of lactation depending on the calving season, it was found
that the highest milk-yielding cows were those calving in winter and autumn, with milk yields of
4,943 kg and 4,683 kg, respectively.

Figure 2 presents the milk productivity data of the experimental cows depending on the
calving season. The highest productivity was observed in cows calving in winter compared to all
other seasons, and in cows calving in autumn compared only to the summer calving group.

2 O Winter

@ Spring

OSummer

O Autumn

Calving season
Figure 2 — Milk yields of cows depending on the calving season

The differences in milk yield among cows calving in different seasons are explained by the
fact that, after reaching the maximum monthly yield, cows calving in the spring-summer period
enter the hot summer months, during which the use of pasture grass is significantly reduced due to
its drying out. The lack of sufficient green feed negatively affects the normal course of lactation,
resulting in a reduced total milk yield over the entire lactation [15].

Conversely, cows calving in the autumn-winter period, being in climatically favorable
conditions (with winter characterized by a moderate climate), utilize spring and early summer
pastures during mid-lactation, which are rich in good-quality forage, thereby promoting a normal
lactation process [16].

Based on the above, it can be concluded that cows kept under the same feeding conditions
demonstrate higher milk yields and produce more milk fat (185.4-217.8 kg) when calving occurs in
autumn and winter. For spring-summer calving, the peak milk production in the first months of
lactation coincides with the hot summer period, which directly reduces milk yields.

In contrast, for cows calving in autumn-winter, the first months of lactation occur under
moderate temperatures, which positively affects milk productivity throughout lactation. The higher
milk fat yield in autumn-winter calving cows compared to spring-summer cows is associated with
their overall higher milk productivity.

The higher yields of cows calving in winter and autumn during the first months of lactation
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are supported by natural postpartum intensive activity of the mammary gland, which is maintained
at a high level due to spring-summer pasture feeding [17,18].

Therefore, at LLP “Aqtogai Milk,” to achieve high productivity, it is advisable to schedule
calving of Simmental cows of Czech selection during the autumn-winter period.

Creating herds with stable and uniform productivity, adapted to the requirements of modern
advanced technology, as well as the most complete and cost-effective use of technical resources,
forms the basis for further progress in dairy farming [19].

The economic evaluation of milk production efficiency from first-calving cows, calving in
different seasons, was determined based on the research results, taking into account the selling price
of milk and the total production costs [20].

Table 5 — Economic efficiency of milk production depending on cow calving season (average per cow)

Calving season
Winter Spring Summer Autumn

Indicator

Raw milk yield, kg 4943 4659 4501 4683

Revenue from milk sales at a price of 220 1087460 1024980 990220 1030260
tenge/kg, tenge

According to our calculations, the highest revenue from milk sales was obtained from cows
calving in the winter period, amounting to 1,087,460 tenge. Therefore, from an economic
standpoint, winter calving is the most profitable under the conditions of LLP “Aqtogai Milk.” In
this case, maximum cow productivity is achieved with lower feed costs per unit of milk produced.

Conclusion. A comprehensive analysis of the milk productivity of first-calving Simmental
cows demonstrated a high level of performance. Compared to the breed standard, the milk yield of
the studied cows exceeded it by 2,845 kg, and was 1,995 kg higher than the average productivity of
Simmental cows in the Pavlodar region. The highest milk productivity was recorded during the first
four months of lactation, with the peak yield occurring in the third month, reaching 25.4 kg of milk
per day. The lactation curve of the cows was moderate and stable, without abrupt fluctuations in
productivity.

First-calving Simmental cows at LLP “Aqtogai Milk” exhibited consistently high overall
productivity. The course of lactation, however, was not uniform, showing variations in average
daily milk yield and fat content throughout the lactation period.

An analysis of lactation dynamics by calving season revealed that the most productive cows
were those calving in winter and autumn, with milk yields of 4,943 kg and 4,683 kg, respectively.
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KOMILIEKCHOE U3YUYEHUE MOJIOYHOM IMTPOJIYKTUBHOCTH KOPOB-
KOMIVIEKCHOE U3YYEHHUE MOJIO‘IHOP'I“HPOI[YKTI/IBHOCTI/I KOPOB-IIEPBOTEJIOK
CUMMEHTAJIBCKOH IMOPOAbI YEIIICKOU CEJIEKIITUHA B YCJIOBUAX TOO "AQTOGAI

MILK"

xan3zaxoBa A.C., maructpant 2-kKypca odpasoBarenbHoi nporpamMmmsl 7M08201 — « Texnomnorus
MIPOU3BOACTBA MPOJYKTOB )KHUBOTHOBOACTBA»
Temup:kanoBa A.A., KaHIUIAT CEIbCKOXO3SHUCTBEHHBIX HAYK, MPodeccop
AbenbauHoB P.B., kKaHIUIAT CEILCKOXO3AUCTBEHHBIX HAYK, podeccop
Areiixan B.*, PhD, acconmupoBanHslii ipodeccop

Topaiievipos ynueepcumem, 2. llasnooap, Kazaxcman

AHHoTauusi. B pabore mnpenacraBieHbl pe3ynbTaTbl HCCIEAOBAHUN 110 W3YYEHHIO BIMSHUS
JIAKTAI[MOHHOTO TIEpHOZla M CE30Ha OTeJa Ha MOJIOUYHYIO MPOAYKTUBHOCTh W KadecTBO MOJIOKA KOPOB-
MEPBOTEJIOK CHUMMEHTAIBCKOM TMOPOJABI YEHICKOHN cenekuuu, conepxamuxcs B ycnoBuax TOO «Aqtogai
Milk» IlaBnomapckoit obmactu. Llenbo ncciieJOBaHN SBISIIOCH BBISIBJICHUE 3aKOHOMEPHOCTEH M3MEHEHUS
yJI0€B, MAcCOBOM JIOJIH JKUpa U Oellka B MOJIOKE B pa3IM4HbIe ()a3bl JIaKTAI[MH U [TPH Pa3HbIX CE30HAX OTella
C LeNbl0 O0ecrieueHus] PaBHOMEPHOTO MOCTYIUIEHHS MOJIOKa BBICOKOTO KadecTBa Ha MPOTHKEHHUH BCETO
roja. Mccaenosanusi mpoBOAWINCE Ha 15 KOpOBax-MepBOTENKAX, HAXOAUBIINXCS B OJMHAKOBBIX YCIOBHUSIX
KOpMJICHUSI W cojiepkanusi. Onpenensuiuch IMoKa3areind yAos, COACpKaHHs JXUpa U Oellka B MOJIOKE,
KOJIMYECTBO MOJIOYHOTO JKHMpa M OelKa 3a JaKTanuio. XWMHYECKHH COCTaB MOJIOKA OMpPENeNsiId TI0
CTaHJApPTHBIM METOAMKAM. Y CTaHOBJIEHO, YTO YJOW KOPOB-IIEPBOTENIOK 3a JIAKTAIL[UIO COCTABUJI B CPEIHEM
4995,4 xr npu maccoBoit goise xupa 4,10 % u 6enxa 3,04 %, 4To MpeBbILIACT MOPOJHBIN cTaHAapT Ha 2845
kr. HanOomnbIrast Mo109Has MpOyKTHBHOCTH HAOMIOAIach Ha TPETbEM MecsIe JaKTauu (25,4 KT B CyTKH),
a HauOoJIbIIIee coieprkanue xupa B hazy pasnos (4,24 %). MccnenoBanue BIMSHUSA CE30HA OTEIIa MMOKA3alo,
9T0 HauboJiee BHICOKUE MTOKA3aTeIH NPOLYKTHBHOCTH U IKOHOMUYECKOH 3(PPEKTUBHOCTH OTMEUEHBI Y KOPOB
3UMHETO W OCEHHETo OTeNoB (ymon 4943 m 4683 kxr cooTBeTcTBeHHO, BRIpyuka 593160 u 561960 tenre).
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HanmMenpmme mokaszarenu ObUTH Y KOPOB JieTHETO oTena (yaoiu 4501 kr).
KawueBrble ciioBa: CHMMEHTANbCKasi IOPOJIA, JIAKTAIUS, CE30H OTela, MOJIOYHAs TIPOJyKTHBHOCTS,
KUPHOCTh MOJIOKA, SKOHOMUYecKast 3Q()EKTHBHOCTD.

“AQTOGAI MILK” KIIIC KAFTAUBIH]IA YEX CEJEKIIASACBIHBIH CHMMEHTAJI
TYKBIM/IbI BIPTHIII BY¥3AYJIAFAH CUBIPJIAPBIHBIH CYT OHIM/UJIIT'TH KEINEH/I
3EPTTEY

JxanzakoBa A.C., 7TM08201 — «Mai mapyarisuIbIFbl OHIMAEPIH OHAIPY TEXHOIOTHACHD) O1iM Oepy
OaraapiaMachiHbIH 2-KypC MarucTpaHThI
Temup:xkanoBa A.A., aybUl MIAPyalIbUIBIFEl FRUIBIMIAAPBIHBIH KAaHIUAATEI, Tpodeccop
AbeabaunoB P.b., ayput mapyamsuibiFs! FRUTBIMAAPBIHBIH KaHIUIATHL, TTIPodeccop
Areiixan B.*, PhD, kaysiMaacTeipburas npodeccop

Topaiicvipog ynusepcumem, k. Ilasnooap, Kazaxcman

AHHoOTanus. 3epTTey KYMBICHIHAA [MaBmomap obabiceiHAarsl  «Aqtogai  Milk» KIIC
KaFJaibBIHAAFBl 9eX CENEeKIUSACBIHBIH CHMMEHTANl TYKBIMIBI OipiHmi Oy3aynaraH CHBIPIAPBIHBIH CYT
OHIMIIUIITT MEH CYT CamachlHbIH JIAKTAlMSUTBIK — Ke3€HI MEH TeJley MAayChIMBIHBIH OCEpiH 3epTTey
HOTHKeJepl KeNTipiareH. 3epTTeyIiH MaKkcaTbl — JKbII OOWBI JKOFaphl canaibl CYTTiH TYPaKTHI api OipKemki
OHJIIPICIH KaMTaMachl3 €Ty MaKCaThIHAa JIAKTAlUIHBIH TYPJi KE3CHICPIHAC >KOHE OpTYpNIi Teiaey
MayChIMJIapBIHAA CayblH MOIIIEPiHiH, CYTTEri Mail MeH aKybI3[bIH MAacCallblK YJIECiHIH e3repy
3aHABUIBIKTAPBIH aHBIKTay. 3epTTeynep Oipaeil a3pIKTaHIbIpy KOHE KYTim-0ary armainapbiHaarel 15 Gac
OipiHmi Oy3aynara cubipaa xyprizingi. CayslH Medmepi, CyTTeri Maii MeH aKybI3[bIH MOJIIIepi, COHAaNR-aK
JAKTaIMsl KEe3CHIHIET1 XKaJIbl CYT Maibl MEH aKybI3BIHBIH CaHBl aHBIKTAIBL. CYTTIH XUMHSJIBIK KypaMbl
CTaHIAPTTHI dmicTemMenep OoitbiHIIa 3epTTeni. Opra ecenmen Oip TaKTanusAgarsl cayblH Memmepi 4995,4 kr
Kypar, MaiabiH Maccansik yieci 4,10 %, akybi3 3,04 % Ooyiapl, OyJ1 KOPCETKIIITED TYKbIM CTaHAApThIHAH
2845 kr-ra xofapbl. EH >KOFapbl CYT OHIMILUIIr JIAKTAlMSAHBIH YIIHIIN adblHAa (ToyiiriHe 25,4 kr), ai
MaiIblH €H >KOFapbl MeJlepi — JakTauusHblH Oactankel keseHinae (4,24 %) Oaiikangel. Tenmey
MayCBIMBIHBIH 9CEPIH 3ePTTEY HOTHIXKECIHIE KBICKBI JKOHE KY3rl TeJjeysieplie €H JKOFaphl OHIMIALIIK NeH
SKOHOMHMKAJIBIK THIMJIUTIK TIpKe/i (cayblH Memepi Tuicinime 4943 sxone 4683 kr, Tadbic 593 160 xonHe 561
960 tenre). EH ToMeH kepceTKimTep xa3Fbl TeNey Kesinae 0aikanapl (caysiH Memmepi 4501 kr).

Tipek co3aep: CHMMEHTAJI TYKbIMBI, JTAKTAIHs, TOJIJIEY MAYCBIMBI, CYT OHIMLIIT, CYT MaliIbUTBIFbL,
SKOHOMMKAJIBIK THIMILIIK.
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