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THE INFLUENCE OF TECHNOLOGICAL CHARACTERISTICS
OF THE UDDER OF COWS ON SUITABILITY FOR MACHINE
MILKING

Summary. The results of these studies allow to speak about the
possibility of obtaining significant technological and economic effects by
conducting breeding work aimed at developing a herd suitable for machine
milking on udder morphology. The use of modern systems of automation of
the process much easier and allows you to more efficiently perform the
selection of animals.

In the study, it was found that the number of animals having udder with
underdeveloped lobes, at the time of emptying is much larger than the
number of animals with visually unevenly developed mammary gland and is
recorded at 47.7%. While there are various combinations of immature shares.
Of the total number of unequally developed lobes of the udder right front
accounting for 27.2%; the left front — 34%; the left rear — 22,4%; right back
to 16.4%.

Key words: agriculture, livestock, cow, milking, suitability, functional
condition of the udder.

Formulation of the problem. The process of technical re-equipment of
animal husbandry today acquires a completely new meaning. In recent years,
there has been a fairly clear trend in the transition from the creation of
technology to ensure existing technologies to the creation of new
technological solutions based on fundamentally new machines and
equipment. Significant reserves lie in the formation of an integrated
approach that takes into account all the nuances and subtleties of mechanized
technology. It is extremely important here to provide technological methods
aimed at stimulating delicate natural biological processes, which are
permeated with thin threads of interconnections of the elements of the triune
system: «man-machine-animal». Any little thing here can become a factor
determining the final effect of a long and multifaceted process [1,2].
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Modern information technologies allow implementing production
management taking into account human psychology, ergonomics,
physiology and ethology of animals, features and capabilities of technology.
It is necessary to provide technological methods aimed at stimulating natural
biological processes, implemented by a peculiar catalytic mechanism, which
involves a subtle, signaling effect on a complex deterministic system [3].

At the present stage of development of animal husbandry, among a
large number of industries, dairy cattle breeding takes a leading place in
ensuring food security in Ukraine. Milk, as an exceptionally valuable food
product, is of key importance in human nutrition, as it contains the whole
spectrum of nutrients, including essential ones, necessary for a person to live
[1,4-6].

Despite the positive trends that have emerged in solving the problem of
obtaining milk in herds remains a significant number of cows on the
parameters of mammary gland development are not fully usable in a modern
technological environment. The unsuitability of cows to machine milking
results in low efficiency in the use of milking machines, leading to losses of
1,8-2,3 kg milk per cow per milking. The necessity of studying the problem
of adaptation of an organism in industrial dairy cattle is mainly associated
with new and largely unusual conditions of keeping and feeding animals.
Change and transformation of historically developed techniques and
practices of the livestock industry. Under the influence of a number of
factors, the physiological status of animals can change, diseases can occur,
since the body can not always adapt to certain environmental factors that can
arbitrarily change without taking into account the characteristics of their
body. And, first and foremost, this applies to machine milking of different
technical systems [7—11].

Analysis of recent research. The leading domestic scientists Adamchuk
V.V., Fenenko A.l.,, Zhukorsky A.N., Kostenko V.l., Kartashov L.P.,
Ushakov Yu.A., Kolpakov A.V., Korolev A.S., Vasilevsky G.P. are engaged
in the creation of specialized dairy complexes for the production of milk, for
the stable supply of dairy products to the population, where the technology
of its production, machinery and equipment would correspond to the modern
European level and ensure the production of high-quality milk. However, the
technological suitability of cows for machine milking remains insufficiently
studied and is relevant at the present stage of development of cattle breeding
in Ukraine [12-16].

Formulation of the goals of the article. To determine the influence of
technological features of udder development of cows on their suitability for
machine milking and on milking efficiency.

Main part. Researches on studying of influence of technological
parameters of development of the udder in cows when milking by hand and
using milking machines showed unevenness of its functional development.
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This is what caused the formation of different amounts of milk and the
intensity of milk excretion in its shares and the so-called «idle milkingy. It
often serves as a factor reducing the productivity of dairy cows, reducing
their lifetime, the occurrence of mastitis and premature culling, reduced
efficiency of selection-breeding work in herds and causes significant
economic damage to farmers [17,18].

In dairy cattle breeding one of the main technological parameters of
cows is suitable for machine milking, which is determined by the following
factors: the size and shape of the udder; the simultaneity of a share milking
udder; development of udder glandular tissue; the size and shape of the
nipples; the rate of excretion in milk [19].

Therefore, carrying out deep and comprehensive research on the
functioning of the mammary gland and its separate share of a cow takes on
a special scientific and practical importance in the improvement of their
technological parameters (duration of milking, the udder and capacity of the
particles, the intensity of excretion of milk, the duration of idle milking,
duration of milking machine full and his volumes, complete milking
machine, the index of symmetry) to created new and improving existing
high-yielding dairy herds and the understanding of the problems of the
theory of lactation. This will contribute to the development of theoretical
foundations and the improvement of automated milking installations and
practical approaches to milking cows, increasing the efficiency of milk
production and selection and breeding in dairy cattle breeding.

The classification for assessing the condition of the nipples of the udder
of highly productive cows when they are selected for machine milking is
carried out as follows: category | (not suitable) — nipple diameter less than
18 mm, their length less than 60 mm; Category Il (suitable) — the diameter
and length of the nipples of the udder are in the range of 18-36 mm and 60-
80 mm, respectively; Category Il (not suitable) — nipple diameter of more
than 36 mm, length — more than 80 mm. The interpretation of the data
obtained is carried out according to Table. 1.

Table 1

Assessment of the suitability of highly productive cows for milking by
the condition of the nipples of the udder.

Dimensions of the nipples of the Suitability of cows
Category | cow's udder, mm Ity
. . . for milking
nipple diameter | nipple length
I <18 <60 Not suitable
11 18-36 60-80 Suitable
111 >36 >80 Not suitable

The suitability of cows for milking is determined by the uniform
development of the shares of the udder and the amount of milk received from
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them. A quantitative indicator of the uniformity of development of the udder
shares is the udder index. This is an objective indicator of the development
and functional state of the udder lobes, which is important for reducing the
duration of idle milking and maintaining the health of the animal during
machine milking. The udder index is determined as a percentage and is equal
to the ratio of milk yield from the front lobes to the total milk yield multiplied
by 100 [20,21].

The optimal udder index corresponds to 45-50%. But animals that are
kept in dairy complexes have an index below or above this indicator. In Fig.
1 shows the results of a change in the udder index of 133 first-born cows of
the Ukrainian black-pocked dairy breed.

Distribution of cows by udder index
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Fig. 1 The distribution of the number of cows for udder index

From the above chart it is evident that the index of the udder varies
widely, with the greatest number of animals, the udder index corresponds to
40-45% and only 30 animals is in the range of 45-50%.

In cows with udder index is less than this range, sufficiently developed
posterior lobe of the udder, and the udder index is range - developed front
lobe. All cows with udders that are unsuitable for machine milking, because
they have a significant disparity in the shares of the udder.

To ensure effective selection of cattle to machine milking in modern
dairy complexes experimental the cow is sent to be milked to a milking robot
where, in the process of milking, total milk yield and milk yield of the front
lobes of the udder is fixed automatically. In the next step calculate the index
of the udder.

The interpretation of the obtained data is carried out according to Table.
2. The evaluation of cows whose index of the udder was <45% should be
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considered unsuitable for machine milking. Cows assigned to the index of
the udder in the range of 45 — 50% is referred to the suitable for machine
milking, and if the index of the udder of the cow> 50% — it is considered to
be unsuitable for machine milking.
Table 2
Determining the suitability of cows for industrial use

: The Suitability of cows for
)
'he udder index,% achine milking

<45 Not suitable
45-50 Suitable
>50 Not suitable

To assess compliance of cattle to machine milking conducting follow-
milking cows total herds using a four-channel float is a pneumatic device
that allows you to graphically record the dynamics of the excretion of milk
for each share of the udder of the cow and having automatic torque signal its
end. Then determine the average value of one-time milk yield, intensity of
excretion of milk, the duration of the latent period, the actual and idle
milking, with the calculation of the standard deviation. In the next stage, a
cow, which is estimated, subjected to the same control milking with the same
performance and compare them with the average value the herd. The
interpretation of the data obtained is carried out according to Table. 3.

Table 3

The values of the main indicators in determining the conformity of

cattle to machine milking

Cow productivity indices Deviation
Latent milking period, min 0,2
The intensity of milk yield, kg / min 0,4
The size of a single milk yield, kg 0,9
Milking time, min 0,7
Single milking, min 0,2

If the productivity indices of the cow, which is estimated by the latent
period of milking, deviate by more than 0.2 min, the intensity of milk yield
is more than 0.4 kg / min, the value of a single milk yield is more than 0.9
kg, the duration of milking is longe than 0.7 min, idle milking - 0.2 min from
similar average herd cow is considered unsuitable for the applied technology
of machine milking.

The construction of new and the modernization of existing dairy farms
and complexes is aimed at increasing the productivity of animals and
improving the quality of milk produced. Under the current conditions, the
most important factor is machine milking of cows, which is of great
importance for maintaining the health of animals throughout the entire period
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of economic use. At the same time, milking machine parameters significantly
affect milk productivity, milk flow rate and milk quality.

At milking installations located in special milking parlors, automatic
control systems with programmable settings for milking process parameters
are used. In the absence of automated milking control, the parameters are
regulated by the vacuum level, nipple rubber and the pulsator operating
mode. At the dairy complex, the cow immediately after calving is milked at
the milking unit in the maternity ward, which, as a rule, does not have
automatic control, and after being transferred to the production group and
continues to be milked at the automated installation. The problem of
mismatch of the milking parameters at the milking unit in the maternity ward
and at the main milking unit in the milking parlor is very common in the
livestock farms of Ukraine and is one of the main causes of mastitis in cows
in the first weeks of lactation.

Consequently, the high efficiency of the use of highly productive cows,
an increase in their productivity and milk quality can be achieved only if the
animals are clearly aligned with machine milking, which provides for the
introduction of innovative technological solutions based on the latest animal
care technologies and the rational organization of production processes.

On the domestic farms and complexes used quite a large percentage of
cows with udder unevenly developed. The main problem of milking cows
that quickly vydelenie share for a long time subjected to the "dry milking"
which is the main reason for "kroutoi", irritation of udder, mastitis and
atrophy nipples. "Dry milking" causes pain, which leads to the formation of
conditioned reflexes, inadequate process and hinder the normal hormonal
stimulation of galactopoiesis. Cows are for milking reluctantly, in the
audience were restive, and sometimes react aggressively to operator action.
In practice the uneven development of the lobes is one of the main reasons
for the retirement of the most productive cows and the formation of
thodologie herd, unsuitable for machine milking.

The aim of this study was to study the suitability of cows for machine
milking, using the capabilities of the automated control system of milking
equipment and herd management, to determine the effectiveness of using the
milking system udder quarters, providing preservation of health of cows with
asymmetrically developed udder.

In the study, 281 cows was conducted visual assessment of the
morphology of the mammary gland, which found that about 15% of the herd
has unevenly developed udder. In most cases, animals with unevenly
developed udder togadiya, with negative reflexes to machine milking, it is
not only genetically determined characteristics, but also the reflexes resulting
from pain from "dry milking" and treatment of mastitis [23-25].

It should be noted that visually it is impossible to establish the amount
of milk contained in each of the lobes, and from the point of view of machine
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milking, the importance is not so much the shape of the udder and the amount
of milk in fractions, how much time difference the end of their milking
milking machine. Therefore, the uniformity of development of the udder in
the herd of animals was estimated by milking the udder quarters Milpro P4C
[26,27]. This system has indicator lights at each milking post that light up
the early disconnection of any shares. The essence of this system is that the
process is managed separately for each share of udder and disable one or
more teat cups in case of cessation of milk flow. All remaining shares
continue to be milked. Technically the problem is solved by fixing the glass
in the compression stroke, when the annular space is supplied atmospheric
pressure. And the walls of the liner are compressed and close access of the
vacuum to the sphincter of the nipple from the manifold, which in turn
prevents "dry milking" on milked nipple. The glass is held on the nipple by
periodically (every 10 seconds) short-time transition in time to the sucking
by the vacuum supply in listennow the camera. Table. 4 presents data on the
number of cows with unequally developed lobes of the udder.

Table 4
Structure of the herd on the uniformity of development of the udder
Indicator Number, | Structure,
Goals %
Total animals 281 100
With an uneven udder 134 47,7
With one unevenly developed share 57 20,3
including with: right front 16 57
left front 15 5,3
left rear 13 4,6
right rear 13 4,6
With two unevenly developed shares 56 19,9
including with: front lobes 22 7,8
right front and rear left lobes 11 3,9
right lobes 10 3,6
left lobes 3 1,1
left front and right rear lobes 8 2,8
back lobes 2 0,7
With three underdeveloped stakes 21 7,5
including with: front and rear right 12 4,3
front and rear left lobes 2 0,7
rear and left front lobes 1 0,4
rear and right front lobes 6 2,1
With an evenly developed udder 147 52,3
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From the data presented in the table shows that almost half of the herd
Is to some extent unevenly developed udder. Cows often with outwardly
evenly developed udder had no interest leaving milked before the others.
This is due to the fact that outwardly it is difficult to establish the structure
of the udder, and the speed of emptying depends not only on the amount of
milk, but also on the speed of the milk output of a particular share.

Most often found hypoplasia of one or two lobes at the same time a part
of the herd has completely unevenly developed udder. The uneven
development of the udder does not have certain regularities and, although a
significant part of the animals share the front stop milked before,
underdevelopment occurs in all segments in all combinations. Consequently,
uneven development of the udder — the problem is much more extensive than
the known hypoplasia of the anterior lobes of the udder [28]. It was found
that the more pronounced the uneven development of the udder in the herd,
the more animals suffer from mastitis.

For a more general idea of the problem in Fig. 2 shows the structure of
underdeveloped shares in the animals of the herd.

The location structure of unevenly developed shares of the
udder in animals in the herd

250
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Total unevenly right front left front left rear right rear
developed shares

0

B The number of shares, pieces B Part,%

Fig. 2 The location structure of unevenly developed shares of the udder
in animals in the herd

This is due to the multifactorial nature of the formation of a uniform
development of the mammary gland, which is both genetic and paratypical
quality. More clearly, the data on the structure of unevenly developed udder
shares in animals in the herd are presented in Fig. 3.
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The structure of unevenly developed shares of the udder in
animals in the herd

17%

34%

m Left front m Rightfront = Left hind m Rightrear

Fig. 3 The structure of unevenly developed shares of the udder in
animals in the herd

From the presented data it is seen that a significant number of unevenly
developed shares (almost 40%) are in the posterior lobes. In general, the
location of the underdeveloped shares is evenly distributed, despite the
greater number of front ones, this indicates the need for a broader
understanding of the problem than the presence of a “goat udder” in part of
the herd. The above data indicate that almost half of the herd is at risk of
«dry milking» and therefore all its negative consequences [29,30].

The results of these studies allow to speak about the possibility of
obtaining significant technological and economic effects by conducting
breeding work aimed at developing a herd suitable for machine milking on
udder morphology. The use of modern systems of automation of the process
much easier and allows you to more efficiently perform the selection of
animals.

Conclusions. In the study, it was found that the number of animals
having udder with underdeveloped lobes, at the time of emptying is much
larger than the number of animals with visually unevenly developed
mammary gland and is recorded at 47.7%. While there are various
combinations of immature shares. Of the total number of unequally
developed lobes of the udder right front accounting for 27.2%; the left front
— 34%; the left rear — 22,4%; right back to 16.4%.

Uniform development of the udder is one of the most important
indicators of suitability for machine milking. However, the finish time of the
milking of the lobes is more important than the amount of milk contained in
them, as evenly developed udder is a quality that ensures the absence of «dry
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milking». These data indicate that almost half of the herd is at risk of «dry
milking», and therefore all its negative consequences.

Given the fact that in the herd there is a fairly large number of cows
with the irregular shape of the udder and asymmetric breast development, it
Is advisable to use the milking system udder quarters, protecting the gland
from the negative factors of the «dry milking».
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H. 1. boaraucska, A.C. Komap, L.FO. Manira
TaBpilicbKui AepKaBHUI arpOTEXHOJIOTTYHUI YHiBepCHTET
imeni JImurpa MoTtopHoro

BIIMB TEXHOJIOI'TYHUX O3HAK BUMEHI KOPIB HA NPUIATHICTD
10 MAIIMHHOT'O JOIHHA

Anomauin

PesynbraTi mpoBeAEHUX JOCTIIKEHb JO3BOJSIOTH T'OBOPUTH IPO MOMKIJIUBICTh
OTPUMAaHHS 3HAYHOT'O TEXHOJIOTTYHOT'O Ta EKOHOMIYHOTO €EeKTY 3a paXyHOK IIPOBEJCHHS
ceNeKuiifHoi poboTH, cripsiMOBaHOi Ha (POpMyBaHHS CTaja MPHUIATHOTO JI0 MAIIMHHOTO
IOTHHS 1o Mopdosorii BuMeHi. [Ipu 1pOMY BHUKOPUCTaHHS CYYacCHHX CHCTEM
aBTOMAaTH3allii MpoIeCy ICTOTHO MOJIETHUIYE 1 103BOJIsI€ OUIBII SIKICHO MPOBOJIUTH Bi0Ip
TBapHH.

[Haexc BUMEHI € KUIbKICHUM ITOKa3HUKOM PIBHOMIPHOCTI PO3BHUTKY J10JIEii BUMEHI.
Ile oO0'eKTMBHMI MOKa3HMK PO3BUTKY 1 (YHKLIOHAIBHOTO CTaHy JOJeil BUMEHI,
BOXJIUBUI /51 CKOPOYEHHS TPHUBAJIOCTI XOJOCTOTO JOTHHS 1 30epeXeHHs 370pOB's
TBapWHHU MPU MAIIMHHOMY JO0THHI. B X011 mocmimkeHHst 0y10 BCTAHOBJICHO, M0 KUTBKICTh
TBapHUH, 110 MalOTh BUM's 3 HEJJOPO3BUHEHUMH YaCTKaMH, MO 4acy BUIOIOBAHHS 3HAYHO
NEepEeBUIIYyEe KUIbKICTh TBAapHH 3 BI3yaJIbHO HEPIBHOMIPHO PO3BHHEHOIO MOJIOYHOIO
3aJ103010 1 cCTaHOBUTH 47,7%. [1pu 1boMy 3yCTpi4atOThCS HAMpI3HOMAaHITHIII KOMO1HAIi{
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HEIOPO3BMHEHUX YACTKOI0. [3 3arajmbHOi KiTBKOCTI HEPIBHOMIPHO PO3BUHEHUX YACTKOIO
BHMEHI MpaBi nepeaHi ckiaaaarTb 27,2%; niBi nepeani — 34%; miBi 3aaH1 — 22,4%; nipasi
3anHi — 16,4%.

PiBHOMIpHICTP PO3BUTKY BHMEHI - OJMH 3 HaWBAXJIMBIINIMX IOKA3HUKIB
MPHUIATHOCTI O MAIIMHHOTO JMOiHHS Pa3om 3 TuM, yac 3akiHUEHHS JOIHHS YacTKOIO
BOKJIMBINIE, HIK KUIBKICTh MOJIOKA, IO MICTHTBCS B HHUX, TOMY IO PIBHOMIPHO
PO3BHHEHE BUM'Sl — L€ AKICTb, 110 3a0e3neuye BiACYTHICTh «CyXoro noinHs». HaBeneni
JaHl CBIOYaTh MPO Te, IO MPAKTUYHO IOJIOBUHA CTa/la 3HAXOAMUTHCA B 30HI PU3HKY
«CyXOro JIOTHHS», a 3HAYUTH 1 BCIX HOro HEraTUBHHUX HACHiAKIB. HaBeneHo cTpykTypy
HEJOPO3BUHEHHUX JIOJIEW Yy TBapuH, sSKa CBIIYUTH MPO Te, IO 3HAYHA KUIbKICTh
HEPIBHOMIPHO PO3BUHEHUX A0Jei (Maiixke 40 %) 3HAXOMUTHCS Y 3aHIX TOJIIX

3 ypaxyBaHHSM TOTO, 110 B CTa/li € TOCUTD BEJIMKA KUTbKICTh KOPIB 3 HEIIPABUIBHOIO
dbopMOI0O BUMEHI 1 ACHMETPUYHHM PO3BUTKOM MOJIOYHOI 3aJ03H, JOILIBHO
BUKOPHCTOBYBATH CHCTEMY JOTHHsS BUMEHI [0 UBEPTSX, IO 3a0e3Meuye 3aXUCT 3a103U
BiJl HSTATUBHUX YNHHUKIB «CYXOTO JOTHHSI.

Knrouoei cnosa. TBapUHHMIITBO, KOPOBa, MAIIMHHE [OTHHS, €(EKTHUBHICTb,
MPHUIATHICTH JI0 JIOTHHS, PYHKIIIOHATHHUA CTaH YaCTOK BUMEHI.

H. U. bBoarsinckas, A.C. Komap, L.LFO. Manira
TaBpuueckuii rocy1apcTBeHHbIN ArPOTEXHOJIOTHYECCKUH YHUBEPCUTET MMEHHU
JAmutpus MoTopHOro

BJIMAHUE TEXHOJIOI'MYECKHUX ITPU3HAKOB BBIMEHHU KOPOB HA
MNPUT'OJHOCTHb K MAIIMHHOMY JOEHUIO

Annomauus

Pe3ynbTarhl mpoBEACHHBIX HCCIEAOBAHUIN MO3BOJIIOT TOBOPUTH O BO3MOXKHOCTHU
MOJIYYCHUS] 3HAYUTEIHHOTO TEXHOJIOTHYECKOTO U AKOHOMHUYECKOTO 3(deKTa 3a cyeT
MPOBEJCHUS CEJIeKIIMOHHONW paboThl, HampaBleHHOW Ha QopmupoBaHHe CTajaa
MIPUTOTHOTO K MAIITMHHOMY JIO€HHUIO 110 MOpQosiorun BeiMeHU. [Ipu 3TOM ucnosbp3oBanue
COBPEMEHHBIX CHCTEM aBTOMAaTH3allMH MPOIlecca CYIIECTBEHHO O0JIEryaeT U Mo3BOJsSET
0oJiee KaueCTBEHHO MPOBOJIUTH OTOOP KUBOTHBIX.

WHaekc BBIMEHHM SIBISIETCS KOJMYECTBEHHBIM TIOKa3aTelieM paBHOMEPHOCTHU
pa3BUTHSA A0JeH BEBIMEHU. DTO 00BEKTUBHBIN IMOKa3aTeIb Pa3BUTHS U (PYHKITMOHATHHOTO
COCTOSTHUS J10JIel BBIMEHM, BaXKHBIN JJISI COKPAIICHHS MTPOJOIIKUTEILHOCTA XOJIOCTOTO
JIOCHUSI U COXPaHEHHWsS 3J0pPOBbSl >KUBOTHOTO TMPW MAIIMHHOM JoeHuu. B xome
UCCIIEIOBaHMs OBbLIO YCTaHOBIIEHO, YTO KOJMYECTBO XUBOTHBIX, WMEIOIIUX BBIMS C
HEJIOPa3BUTHIMU JIOJISIMH, 110 BPEMEHU BHUIOIOBAHHS 3HAYUTEIHHO IPEBBIIIACT
KOJIMYECTBO XKUBOTHBIX C BU3YaJIbHO HEPABHOMEPHO PA3BUTON MOJOYHOW KeNe30i u
cocraBnsier 47,7%. Ilpm sTOoM BCTpewaroTcsi caMble pa3HOOOpa3Hble KOMOWHAIMH
HEJOPa3BUTHIX A0Jei. M3 001iero konmdecTBa HEPaBHOMEPHO Pa3BUTHIX J0JE€H BHIMEHU
mpaBasi ePeIHsIs COCTaBIAIOT 27,2%; neBble nepenane - 34%; nepwle 3aaaue - 22,4%;
npaBas 3aaHs1s1 - 16,4%.

Knroueewle cnosa’ )XuBOTHOBOJICTBO, KOPOBA, MAIIMHHOE TOEHUE, Y (HEKTUBHOCTH,
MPUTOIHOCTH K JIOCHHIO, (PYHKIIMOHAIIEHOE COCTOSIHUE JI0JIEH BRIMEHHU.
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