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THE MILK YIELD PRODUCTIVITY DEPENDING ON LACTATION NUMBER
Miciniski J. — Prof. dr hab. inz. University of Warmia and Mazury in Olsztyn.

The milk of cows from the first group is better In terms of quality, so in the research, the content of
somatic cells and urea in milk of cows from the first group was much less than of older lactation cows.
Thelactose content in the milk of cows of the second group was higher in comparison with the first by 1.51%,
in comparison with the third by 0.75%. It is known that the more free fatty acids in milk, the more intense the
oxidation of milk fat can occur, and as a result, peroxides are formed that cause unpleasant odors and
tastes, and thereby deteriorate the organoleptic characteristics of milk. In the research, the highest content of
free fatty acids in the milk was recorded in cows of older lactations. Thus, the milk of cows from the third
group was characterized by the content of free fatty acids withtin 1.17%, which is 0.58-0.84% higher than
that of cows of younger lactations.

Key words: milk yield, the content of quality indicators in milk, the mass fraction of fat.

MOJIOYHAS NPOAYKTUBHOCTb KOPOB B 3ABUCMMOCTU OT YMUCIIA NIAKTALIUA

MudguHckul AH — xabunumuposaHHsil dokmop, fpogheccop BapmuHcko-Ma3sypckoeo YHusepcu-
mema, OnbwmeiH, lNonbwa.

Mo kayecmeeHHOMy cocmasgy Jlyduwe MOJIOKO KOpoe nepeol epyrnbl, mak 8 rposoOuUMoOM Hamu
uccrnedosaHuu y KOpos nepeoll epynrbl co0epxaHUe coMamu4yecKux KIIemoK U MOYE8UHbI 8 MOJIOKe ObIio
HaMHO20 MEHble, YeM y Kopos cmapwux nakmauyuli. CodepxxaHue 1lakmo3bl 8 MOJIOKE Kopog emopoli
epynnbl 6110 8biwe 8 cpasHeHuUu ¢ nepeol Ha 1,561%, e cpasHeHuu ¢ mpemsel Ha 0,75%. NseecmHo ymo,
yem 6orsbuwie c80000HbIX XUPHBIX KUCIOM 8 MoJsioke, meMm boriee UHMeHCcUsHee MOoXem rpoucxooums
OKUCIIeHUe MOJI0YHO20 Xupa, U 8 pesynbmame obpasyromcsi nepoKcudbl, 6bi3biearouiue HernpusimHbie
3arnaxu u npuskKychbl, U mem cambIM MOPMsIMcsi op2aHoIenmuyeckKue rnokazamesiu mMosoka. B nposedeHHbIx
Hamu uccrnedogaHusix Haubornbuwee codepxaHue C8060OHbIX XKUPHbLIX KUCIIOM 8 MOJIOKe 3achuKcupo8aHo y
Kopoe cmapuwiux nakmauyud. Tak, MOJIOKO Kopog mpembel 2pyrrbl Xapakmepu3oeasnoch codepxxaHUem ceo-
6OO0HbIX UPHbIX Kucriom Ha yposHe 1,17%, ymo Ha 0,58-0,84% ebiwe, yem y Kopoe Mnadwux jakmayud.

Knrouessie criosa: ydoli Kopos, codepxxaHue Ka4ecmeeHHbIX rnokazamesieli 8 MO/IOKe, COMamuyecKue
Kriemku, maccoeasi 00151 Xupa.

NAKTALMA CAHbIHA BAUNAHBICTbI CUbIPNIAPAbIH CYT ©HIMALNIT

MuyuHckul SAH — xabunumauus dokmopsi, BapmuHck-Masypckul yHUsepcumemiHid npogheccopel,
OnbwmebiH, MNonbwa.

Canarnbi Kypambi 6olibiHwa BipiHwi monmarbl cubiprapObiH cymi XaKkcbl, COHObIKmMaH bi3 xypaiseeH
3epmmeyde bipiHwWi mornmarbl cubipnapda cymmeai coMamukarsblK Xacywarnap MeH MoyeguHa Mersnwepi
flaKkmauyusiHbiH YIKeH cubiprapbiHa KaparaHOa ondekatida a3 60n0bl. EkiHwi monmarbl cubipriapobiH
cymiHOeai nakmo3a mernwepi bipiHwicimeH canbicmbipraHda 1,51%-ra, ywiHwicimeH carnbicmbipraHOa
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0,75%-ra xorapbi 60510b1. Cymmeai 60c mal KbilKblidapbl HEFYPIbIM Kern bosica, cym malblHbiH MOMbIfybl
COFYpIbIM KapKbiHObI 60s1adbl, HOMUXECIHOE XXarFbIMCbI3 uicmep MeH O0am myObipambiH nepokcudmep
natida 6onadbl, ockinaliwua cymmiH opeaaHonernmukasblK KepcemkiwmepiH awapnaldbl. bi3 xypeizzeH
3epmmeyrnepde cymmeai 60c Mal KblWKbIIOapbIHbIH €H KO MeJIueEpi 1akmayusiHbiH YIIKEH CubipriapbiHOa
mipkenzeH. COHbIMEH, YWiHWi mornmarbi cublpriapdbiH cymi 60¢ mal KblWwKbindapbiHbiH KypambiveH 1,17%
OeHeeliiHOe cunammandsi, byn Kiwi nakmayus cubipriapbiHa KaparaHOa 0,58-0,84% xorapbl.

TytiHdi ce30ep: cubipnapObiH cayblybl, CYymmiH canasblK KepcemkiumepiHiy mMmasmyHbl, comamu-
KarbiK Xacywarnap, MaldblH MaccasbiK Yeci.

Introduction. The livestock productivity is directly related to the improvement of the dairy
characteristics of animals.

Milk yield is the most important breeding trait of cows. The importance of the abundant milk production
of cows in modern conditions is beyond doubt, since now milk is not only the most important food product: its
production actually determines the economy of farms that breed dairy cattle.

When evaluating cows, it is necessary to take into account such valuable individual qualities as the
ability to keep milk yield at a high level for a long time during lactation, the ratio of milk yield for different
periods of time along with overall productivity.

The most valuable animals are those that have an even type of lactation and milk yields are kept at a
fairly constant level for most of the lactation period.

Among the factors affecting the level of milk productivity, an important place is occupied by the
uniformity of lactation activity, which is not used enough in breeding work [1, p.12-17].

The fact that the milk of cows of different ages has a different chemical composition was proved by
PraseedaMol et al. [2, p. 223-235].

In the studies of A. Jozwik et al., a negative correlation was observed between the level of vitamin C,
the number of somatic cells and milk yield, which may indicate an increase in oxidative processes in highly
productive dairy cows [3, p. 353-360].

The studies conducted by Papusha N.V. made it possible to identify a general trend towards an
increase in the level of milk productivity of black-and-white cows in the Kostanay region. Thus, the average
milk yield per cow for 305 days of lactation was 4470.2 kg in 2019, which is 1157.4 kg or 34.9% more than in
2007. The average level of milk productivity of cows in terms of lactations is: 1 lactation 4279.5 kg of milk; 2
lactations 4366.1 kg of milk; for 3 and older lactations 4544.5 kg of milk for farms in the Kostanay region [4,
p.125-132].

Material and methods of research. The purpose of the research: to evaluate the indicators of milk
productivity of cows depending on the number of lactations. In accordance with the purpose of the research,
the tasks were to assess the level of milk production and assess the qualitative composition of cows' milk
depending on the number of lactations.

Our studies were carried out on Holstein cows. According to the purpose of the research, all livestock
were divided into three groups depending on the number of lactations. The first group included cows of 1
lactation, the second — cows of 2 and 3 lactations, and the third group — cows of 4 and 5 lactations.

The studied number of cows received the same diet and were in similar conditions. Milk sampling was
carried out on an automated milking machine.

Physical and chemical analysis of milk was carried out on the analyzer MilkoScan (FOSS).

Research results. In the course of the study, it was found that depending on the number of lactations,
the level of milk productivity of cows increases in the third group (Table 1).

Table 1 — Average dairy productivity of cows.

Indicator 1st group 2nd group 3rd group
Dailymilkyield, kg 13,41 10,87 15,20 (11,16 16,10 1 0,88
Milk yield in one month, kg 401,98 01 26,27 456,20 1 34,89 483,29 11 26,32
Milk yield for 305 days of lactation, kg 2415&’33:;5* ‘;42;57,26** ‘%9;7;15;2***
Massfractionoffat, % 2,92 +£0,18 3,85+£0,05 3,81 10,02
The amount of milk fat, kg 100,93 11 5,35 172,66 [ 8,62 188,59 1 8,38
Massfractionofprotein, % 2,75+0,18 2,89+ 0,05 2,67 £0,01
The amount of milk protein, kg 95,05 [0 4,19 129,61 1 6,29 132,36 [0 6,76
Lactationduration, days 297,89 1 6,37 328,89 112,13 346,13 1 12,34
Milkratio, kg 833,94 (1 26,73 936,33 (145,98 892,10 71 35,61

NB: *-P (10,05 **-P = 0,01, ** - P = 0,001
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It is significant that the milk yield for 305 days of lactation in cows from the third group is more than
from the first by 1501.15 kg (30.28%, P 0.05) and compared to the second by 472.82 kg (9.54%, P < 0.001).
The difference between the first and second groups is also significant and is 1028.33 kg (22.93%, P 0.01).

Differences in the average daily milk yield between the second and third groups is 0.90 kg (5.59%),
and between the third and first groups — 2.69 kg (16.71%), between the first and second groups the
difference is maintained by 1.79 kg (11.78%).

The milk yield of cows from the second and third groups per month is almost the same, but the cows
from the third group exceed by 27.09 kg (5.61%) in terms of milk yield. And in relation to the first and third
groups, it exceeds the third by 81.31 kg (16.82%), the difference between the first and second groups is
54.22 kg (11.89%).

The average content of milk fat decreases with age: the second group has the highest rate in
comparison with the first group by 0.93% and with the third group by 0.04%. The average amount of fat
increases with age: the third group has the largest amount compared to the second by 15.93 kg (8.45%) and
to the first by 87.66 kg (46.48%), the difference between the first and the second group is 71.73 kg (41.54%).

The second group’s content of milk protein exceeds the first by 0,14 %, the third by 0,22 %, the first
group exceeds the third by 0,08 %. The third group possesses the highest amount of protein against the
second by 2.75 kg (2.08%), against the first group by 37.31 kg (28.19%), the second exceeds the first group
by 34.56 kg (26,66 %).

So, according to the main quality and quantitative indicators of milk, cows from the first group are in
the lead. Cows of 2-3 lactations have a high content of fat and protein in milk. The percentage of cows" fat
and protein decreases with age, but the amount increases due to the greater milk yield of adult cows.

The average duration of lactation was longer in the third group by 17.24 days (4.98%) than in the
second, and by 48.24 days (13.94%) than in the first group. In relation to the first and second groups, the
second group increased by 31 days (9.43%). The more the number of lactations has passed, the longer its
duration.

The second group has a high average rate of milk production among the groups: 102.39 kg (11%)
against the first and 44.23 kg (4.72%) against the third group. A slight discrepancy between the first and third
group,the third group of cows exceeds 58.16 kg (6.5%). The coefficient of milk production is indispensable to
establish the amount of milk, based on each kilogram of live weight, in order to find out the efficiency and
productivity of the dairy breed, normally for one cow of the Holstein breed, the coefficient is 1000-1100 kg.
But almost all experienced cows are slightly below the norm, but there are also cows with an increased rate.
These cows give the possibility to increase the future generations™ milk productivity.

A chemical research of milk was carried out in order to accomplish a complete assessment and
identify the interlinkages between fat content and the age of cows, (Table 2).

Table 2 — A chemical content of experienced cows™ milk

Indicators 1st group 2nd group 3rd group
The average content of somatic cells, | 206,25 + 52,6 247,0 + 43,65 250,63 + 36,2
thousand/cm3
Massfractionoffat, % 292+0,18 3,85+ 0,05 3,81 +0,25
Massfractionofprotein, %, % 2,75+0,18 2,89 0,03 2,67 £ 0,01
Fattoproteinratio 1:1 1,3:1 1,41
Massfractionof MSNF, % 7,08 £ 0,44 9,93 £ 0,26 10,12+ 0,1
Mass fraction of free fatty acids, % 0,33+£0,03 0,59 £ 0,02 1,17 £ 0,02
Massfractionoflactose, % 3,61+£0,22 512+0,16 4,37 £ 0,23
Mass fraction of citric acid, % 0,13 £ 0,08 0,26 £ 0,04 0,35+ 0,01
Massfractionofglucose, % 0,06 + 0,03 0,11+ 0,02 0,01+ 0,03
Urea, mg/ 100ml 31,43 £ 2,27 39,7 £ 0,98 38,9+1,45

Based on the data in Table 2, the fat content is higher in the second group compared to the first by
0.93%, and compared to the third by 0.04%. In first-calf heifers, the mass fraction of fat is below the standard
by 0.88%, which may indicate a lack of energy in the diet. But , there may be ketosis in the third group due to
intensive metabolism and conversion to acetic acid, because some cows possess more than 5% fat.

37



AYBIJILWWAPYALUBIIbLIK FbJIbIMAOAPDI CENbCKOXO3ANUCTBEHHBLIE HAYKU

The proportion of protein is high in the second group than in the third by 0.63%, and in the first by
1.53%, and in all three groups the protein is normal. In the first and second groups, the ratio of fat to protein
approaches 1:1, which indicates a balanced diet and basic feed.

The proportion of protein is higher in the second group than in the third by 0.63%, and in the first by
1.53%, and the protein is normal in all three groups. The ratio of fat to protein is close to 1:1 in the first and
second groups, which indicates a balanced diet and basic feed.

SOMO is higher in cows of the third group, in contrast to the second by 0.19%, from the first by 3.04%.
The mass fraction of SOMO is normal only in the third group, in the first group it is reduced by 3.42%, in the
second group by 0.57%. Low values may indicate a metabolic disorder, and indicate problems with feeding.

The cows from the third group have the higher level of MSNF in comparison with the second by
0,19%, and with the first by 3,04%. Only the third group keep MSNF in norme, MSNF is lower in the first
group by 3,42%, in the second by 0,57%. Low scores may indicate a metabolic disorder, and signify that
there are problems with feeding.

The content of somatic cells is higher in the third group compared to the second group by 3.63
thousand/cm3 (1.45%), and the first by 44.38 thousand/cm3 (17.71%). 5 out of 27 cows had more than 500
thousand/cm3 of somatic cells, and that may indicate the presence of mastitis in these cows, but not
necessarily, if the cows were at the initial stage of lactation, the content of immunoglobulins and leukocytes
was increased in transitional milk.

The proportion of free fatty acids is greater in the third group than in the second by 0.58%, in the first
by 0.84%. Free fatty acids include palmitic, oleic, linolenic, butyric, caproic, myristic and others. But the more
free fatty acids, the more milk fat can be oxidized and, as a result, peroxides can be formed so that it may
cause unpleasant odors and tastes, and thereby spoil the organoleptic characteristics of milk.

The level of lactose was normal within all three groups, but it was higher in the second group against
the first by 1.51%, against the third by 0.75%. Despite the presence of lactose, the content of glucose was
also observed, but in a smaller amount in the third group, and more in the second group. But there may have
been some hydrolysis of the lactose, which produced glucose.

The citric acid in the third group overpassed the norm by 0.15%. The higher its content, the more it
contributes to the fermentation of milk, the less starter cultures it is necessary to add.

The norm of urea content in milk is exceeded by cows from the third group by 3.9 mg/100 ml (10.02%)
and by 4.7 mg/100 ml (11.84%) in the second group. It gives evidence of disbalance of the level of urea
content and, consequently, of the level of protein feeding, only the cows from the first group are within the
physiological norm.

Conclusion. Thus, the milk of cows from the first group is better in terms of quality, so in our study,
the content of somatic cells and urea in milk was much lower in cows from the first group, than in cows of
older lactations. The content of lactose in the milk of cows of the second group was higher in comparison
with the first by 1.51%, in comparison with the third by 0.75%. It is known that the more free fatty acids in
milk, the more intense the oxidation of milk fat can occur, and as a result, peroxides are formed so that it
may cause unpleasant odors and tastes, and thereby deteriorate the organoleptic characteristics of milk. In
our studies, the highest content of free fatty acids in milk was noted in cows of older lactations. Thus, the
milk of cows from the third group was characterized by the content of free fatty acids at the level of 1.17%,
which is 0.58-0.84% higher than that of cows of younger lactations.
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Makanada >Kambbin 0b6nbiCbIHbIH XYKa Kabammbl cyp moribipakmapbiHOa Xac KapKblHObI anma
barbIH mamMwbifiambin CyFapy MexXHOJI02USICbIH Xacayda anmMa arawmapbiH apmyprii macindepmeH cyrapy
Ke3iHOe arslbiHFaH fbIIbIMU-3EePMIMEY XYMbICMapbiHbIH HOMUXXesnepi Hyckanapobl canbiCmblpyapKblibl MuUiM-
Oinik Kepcemkiuimepi KkenmipinzeH. Beezemauusi ke3iHOe xac KapKbIHObI arniMa barbiHbIH Kesecidel kepcem-
Kiwumepi aHbikmandbl: anMa aralmapbiHbIH Xarmnbl cy natdanaHybl, anma arauimapbiHbIH Mayrlikmik
opmauwa cy natdanaHybl XoHe XylueKkmer cyrapy macifiiMeH calrbicmbipraHOarbl mamubliiamabin Cyrapy
maciniHi4 muimoinik kepcemkiwmepi. Kasipai maHOa xep uzepyde wenelimmi xepnepdi natidanaHy eH
Kypdeni maceneHiq 6ipi 6onbin mabbinadbl. KasakcmaH Xemkifikci3 cynaHObipbliiraH aliMakka xamaobl.
CoHOblkmaH, maburu xardalinapra KapamacmaH OakbindapOaH XXOfapbl 6HIM afy YWiH, CyFapbliambiH
altimakmapOb! yriralimyfa KeHin 6enir, onapobl OypbIC ugepemiH oHmadiibl mexHonoausinap Kapacmsimsipy
Kaxemminiai mysiHOan omeip. TuimOi cyrapy maciniH maHoay, bonawakma Mos eHiM any MyMKiHOIk 6epedi.
Makanada eki cyrapbl Hyckachl bolibiHWa KemkeH cy Kenemi ecebiHe Kapal bararnbik mypfblOasbl muimMOini-
2iH XXeHe ecenmerieeH KepcemkiwmepliH e32epy MyMKiHOieiH Mamemamukarbik Modesnbdey apKbisibl 6011-
xamOay kepceminizeH. CoHOal-aK kepcemkiwumepdi canbicmbipa Kene eki 6omkam Hamuxeci bipdel xoHe
bomkam Oendiei aHbIK KepiHyOe. HomuxxeciHOe mamuwibinambin cyrFapy XyudeciH ymbiMObI natidasiaHy apKbi-
bl 1 eekmapra KememiH Cy akbiCbiHa KememiH WbiFbiIHOapObl XbiiOaH Xbifira YHEMOeY MyMKiHwWiriai
JKOFapbl eKeHiH Kepyae 60s1adbl.

TytiHdi ce30ep: mamuwbiiamelrn cyrapy, Xydekmen cyrapy, 6ommkay a0ici, pakmopsibiK macin, xarsbl
cy natidanaHy XUbIHMbIFbI.
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B cmambe nipusedeHbi pes3yribmamabl Haquo-uccneaoeameanKux pabom, roJ1y4eHHbIX rnpu opowe-

Huu 516510Hb pasuYHbIMU criocobamu rpu pa3pabomke MexHO02UU KareslbHO20 OPOWEHUsT MO100020
UHMeHCUBHO20 s1I6/10HEB020 cada Ha MOHKOCIOUHbLIX cepbix rnoysax XKambbirickol obrnacmu. 3a nepuod
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