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Abstract 
The probability of raising milk discharge for cows during early hours after milking under affection of 
the milking problems exceeding threshold limits of nervous impulses sensitivity that can motivate 
more emission in blood of the hormones intensifying metabolism and milk discharging procedure in 
an animal organism is made. Finding this order enables to offer a scientific description to different 
efficiency of milking cows by hand and by milking machines. It offers a new scientific way in enhancing 
and improving milking equipment which milking has to be done by doing severe massage of nipples 
and an udder. This will enable scientists to explain the major ways of better controlling lactation 
function of an animal, so milk increase yield, we find out milking motives are important, explanation 
of ways and frequency of milking, improving of the automatic milking systems of animals with 
deteriorating milking problems. 
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INTRODUCTION 
Machine milking of cows worldwide is carried out now 

by milking machines of the sucking-away type under the 
influence of the vacuum exceeding almost twice its 
natural sizes in the act of sucking by a calf. It is known 
that milking of cows them everywhere causes decrease 
in efficiency and rather considerable reduction of term of 
use of cows (Grachev 1964, Sachs 1964, Velitok 1975). 
It is so far established and standard that single milk yield 
of milk from a cow at manual milking is nearly 30% 
higher, than received when milking by her sucking-away 
milking machine. It is explained by fuller extraction of 
milk from an udder of a cow and reduction of residual 
milk in it after manual milking. And still the obtained 
skilled data on extent of increase in milk yield to one 
these do not speak as the difference in number of 
residual milk at manual and machine milking makes only 
about 0.6 kg or on average no more than 10% of the 
general milk yield. 

Almost standard opinion that milk secretion at a cow 
at machine milking represents rather uniform on time 
between the next milkings the process of education and 
accumulation in a milk udder increasing only during 
milking under the influence of milking irritations, 
generally in the form of the mechanical pressure of 
mamillar rubber upon receptors of a nipple and an udder 
(Cowie 1971, Sachs 1964, Uittlstoun 1964, Velitok 1975, 
Wolsten Holme and Knight 1972) was established. At 
the same time the greatest part of milking irritations was 
assigned only to creation of a reflex of milk yield when 

under the influence of oxytocin there occurs alveoluses 
compression. However when milking in blood of an 
animal concentration not only oxytocin, but also 
Prolactinum (lactogene hormone) increases that 
explains also more intensive milk secretion in the course 
of milking of a cow (Uittlstoun 1964, Velitok 1975, 
Wolsten Holme and Knight 1972). Having convinced of 
insufficient firmness of these hormones in blood and 
their swift destruction, researchers came to a conclusion 
about comparative uniformity of the subsequent after 
milk secretion milking. 

Therefore, a certain role of mechanical irritation of 
receptors of nipples and an udder when milking in 
increase in milk secretion was taken away only for the 
period of milking, and the mechanism of intensity of milk 
secretion during the period between milkings and 
dependence degree from milking irritants was not 
discovered. 

Therefore, it is natural to assume increase in 
efficiency of cows’ features of milk secretion in an 
interval between various ways of their milking. 

RESEARCH METHODS 
Considering that all this is connected generally with 

the level of incentives of milking, in experiences we used 
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methods of strain-gauging of forces operating on sites of 
a nipple of an udder from the basis (I) to its top (IV) at 
various ways of extraction of milk, representing them the 
main irritants of mechanoreceptors of a nipple (Krasnov 
1974, Krasnov et al. 2009).  

The amount of the formed milk for a certain period 
after milking when studying dynamics of milk secretion 
was defined after introduction by 18-20 ME hormones of 
oxytocin. Experiments are made under the leadership of 
the Dr. Sci. Biol. G. M. Marchenko on two groups of cows 
analogs (on 5 cows in each group). One of them was 
milked manually, and another - by means of the serial 
sucking-away three-stroke Volga milking machine with 
gradual change every 8 days a period between milkings 
for 1 hour according to the scheme 10 - 2 - 9 - 3; 8 - 4 - 
8 - 4; 8 - 4 - 7 - 5; 8 - 4 - 6 - 6 and so on. At the same 
time five days took away for adaptation and three - for 
experiences. 

RESEARCH RESULTS 
Sizes of pressure forces on sites of a nipple of an 

udder from the basis (I) to its top (IV) at various ways of 
extraction of milk are presented in Table 1. 

According to the obtained data the serial sucking-
away Volga milking machines (three-stroke) and DA-2M 
(duple) have a weak milking irritant in the form of 
mechanical compression of a nipple. With the largest 
force mamillar rubber of these devices squeezes a tip 
(top) of a nipple at a compression step, the basis its (site 
IV) is massed slightly. Manual milking and sucking by a 
calf is followed by the increased pressure forces on the 
basis and average parts of a nipple where its most 
important reflexogenic zone is located. It increases the 
stimulating impact on an animal and provides fuller 
squeezing, as well as the known test milking machine of 
the Milkmaid brand (Russia) with the lowered vacuum 
under a nipple and excessive pressure of air in interwall 
cameras milking glasses in a milk squeezing step. 

The general power influence at the same time even 
during preparation of an udder for milking surpasses 
boundary mechanical impact on a nipple for allocation of 
the necessary portion of oxytocin providing sufficient 
completeness of milk yield: 

 Робщ = �(𝑝𝑝𝑖𝑖𝑓𝑓𝑖𝑖𝑛𝑛𝑛𝑛)𝑡𝑡
𝑖𝑖

1

≥ Ргр  

where i - the number of the sites allocated on a nipple 
for measurement of pressure upon it;  

pi - the specific pressure upon the site of a nipple, 
kPa; 

fi - the surface area of the site of a nipple, m2; 
n - frequency of the manual milking or massing 

movements, Hz;  
k - the coefficient considering saturation of zones of 

a nipple baroreceptor;  
t - the general duration of milking or massage of 

nipples, with; 
Rgr - boundary total mechanical influence, kN.  
However it can be insufficient (including at machine 

milking by the sucking-away milking machines) for 
turning on of the mechanism of the strengthened milk 
secretion right after milking. Obviously long (within 
several minutes) mechanical impact on nipples and an 
udder of hands of the milkmaid or the device of the 
squeezing-out type gives the total mechanical loading of 

PII exceeding a threshold of excitability of nervous system 
of an animal that provides inclusion further to a stage of 
the increased milk secretion. A condition of it is PII> Rgr, 
and Rsum> PII. 

Considering that after sqeezing in a mammary gland 
a significant amount of residual milk of the increased fat 
content is late, in our experiments on studying of 
dynamics of milk secretion in periods between the next 
milkings its definition in an udder of an animal was made 
only after introduction 18-20 ME hormones of oxytocin. 
As higher than one of groups of cows was noted milked 
manually, and another - by means of the serial sucking-
away three-stroke Volga milking machine. At the same 
time gradually the period between milkings was changed 
every 8 days for 1 hour according to the scheme 
submitted in a methodical part. Results of experiences 
are reduced in Table 2. 

The analysis of these data shows that in the first 
three hours after milking milk secretion at a cow happens 
to the largest speed at manual milking as milking 
incentives are more powerful here, than when milking by 
the device “Volga” even with good massage of an udder 
before (40 s) and in the end (20 s) than milking.  

Table 1. Pressure forces on an udder nipple of a cow at 
various ways of milk extraction 

Way of 
milk extraction 

Vacuum 
value under 
a nipple, kPa 

Maximum forces 
pressure upon nipple, 

kPa 

Residual 
milk in an 
udder of a 

cow, kg I II III IV 
Device “Volga” 48 4 10 20 25 1.20 
Device DA-2M 46 3 8 18 20 1.24 

Device “Milkmaid” 25 40 75 50 15 0.65 
Manual milking 0 28 80 62 55 0.62 

Extraction by a calf 17 14 30 46 26 0.70 
 

Table 2. Dynamics of milk secretion depending on a way 
milkings of cows 

Period 
between 

milkings, h 

Cow milking way 
manually device “Volga” 

single 
yield of 
milk, kg 

Milk formed 
for 

the last 
hour, kg 

single 
yield of 
milk, kg 

Milk formed 
for 

the last 
hour, kg 

2 2,4 1,2 2,0 1,0 
3 3,5 1,1 2,9 0,9 
4 4,2 0,7 3,5 0,6 
5 4,8 0,6 4,1 0,5 
6 5,3 0,5 4,6 0,6 
7 5,9 0,6 5,1 0,6 
8 6,4 0,5 5,6 0,5 
9 7,1 0,7 6,1 0,6 
10 7,6 0,5 6,8 0,5 
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For specification of this regularity two more series of 
experiments on extraction of milk from a cow udder with 
switching off and inclusion of incentives of milking were 
made. 

On five cows measured single milk yield for a ten-
hour period after the next milking in the first series of 
experiences by usual manual milking and determined 
residual milk after intravenous administration of oxytocin 
by also manual squeezing. Determined by the same way 
the size of single milk yield and residual milk in the 
subsequent three-hour period between milkings. Then 
again in a nine-hour period milk was brought out of an 
udder without milking incentives by means of catheters 
and intravenous administration of oxytocin. Therefore in 
the subsequent final three-hour period received milk, 
secretion only without influence on process of milk 
secretion of milking incentives. It was milked dry 
manually after introduction of hormone of milk yield. 

According to these experiences single milk yield of a 
three-hour interval between milkings made 2.46 kg. After 
switching off of incentives of milking in the subsequent 
nine-hour period single milk yield behind the following 
behind it the three-hour interval between milkings 
decreased to 1.75 kg or for 28%. At the subsequent 
inclusion of incentives of milking single milk yield in three 
hours of milk secretion rose to 2.4 kg or by 27.2% again. 

The second series of experiences is carried out on 
three groups of first calf heifers up to 5 heads in 
everyone. In the first (control) group milking for three 
months was carried out manually, in the second - 
incentives of milking switched off from the first day after 
calving and within 30 days removed milk by means of 
catheters at intravenous administration of oxytocin, and 
in the next 30 days extracted milk manually also after 
introduction of oxytocin. In the third group of animals in 
the first month milk was removed manually, in the 
second month - without milking incentives through 

catheters, and in the third - again manually, and in all 90 
days after introduction of oxytocin. 

These experiences showed that at control group 
average daily milk yield of milk practically did not change 
all three months, varying in insignificant limits. In the 
second group of firstcalf heifers during inclusion of 
incentives of milking (pressure of hands of the milkmaid 
upon nipples) average daily milk yield was 22,4% lower 
in comparison with the subsequent period with manual 
milking. In the third group of firstcalf heifers at switching 
off of incentives of milking for the second month of 
milking milk secretion was below its secretion in the first 
month at manual milking for 31,6%. 

Thus, under the influence of milking incentives milk 
secretion at animals during the first hours (3-4 hours) 
after milking naturally increases. If incentives of milking 
are switched off or they are insufficient as at machine 
milking by devices of the sucking-away type, then the 
period of the increased milk secretion is not shown or it 
is short and weak. Milk secretion in the latter case is 
carried out rather evenly at the lowered level during all 
period between milkings. 

Measurements of concentration of lactogene 
hormone - Prolactinum (β) in blood of a cow showed 
increase it during the first hours after milking with 
increase in the dose of incentives of five-minute milking 
expressed in sizes of total mechanical pressure (Rsum) 
upon nipples and an udder (Fig. 1). It reaches the 
maximum value at the massing impacts on a nipple 
close to pressure forces at manual milking. 

Therefore, in milk secretion at a cow between the 
next milkings two phases (Fig. 2) take place. The first 
phase - a phase of continuous, rather uniform milk 
secretion speed (under a dashed line). It provides 
formation of 70-80% of single milk yield at rather 
powerful incentives of milking. It is regulated by the 

 
Fig. 1. Dependence of concentration of Prolactinum in cow blood from a dose of the massing impacts of five-minute 
milking 
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humoral and hormonal mechanism of an animal by the 
principle of the return internal communication. This 
mechanism is so far well studied and lit in literature 
(Krasnov et al. 1967, Uittlstoun 1964). 

The second phase – is a phase of the increased milk 
secretion speed in the first 3-4 hours after milking. It is 
imposed on the first phase of continuous uniform 
secretion, joins after each milking and is regulated reflex 
under the influence of milking incentives. Its efficiency 
completely depends on intensity of milking irritations. In 
that case when they surpass a threshold of sensitivity of 
nervous impulses, there is an allocation from a 
hypophysis of releasing-hormone of the liberin 
stimulating additional emission of lactogene hormones 
(mainly Prolactinum) in blood. At the expense of it 
metabolism in an organism of an animal amplifies and 
intensity of milk secretion process in a mammary gland 
increases. 

Along with the known rather uniform milk secretion 
speed during the period between milkings, thus, there is 
in addition a milk secretion strengthening source an 
animal during the first hours after the next milking 
caused by an intensification of milking irritations. At the 
same time the mechanism of strengthening of milk 
secretion proceeds against the background of the first 
and supplements it within the first 3-4 hours after milking. 

Discovery of this regularity allows offering a scientific 
explanation of various efficiency of milking of cows 
manually and the sucking-away milking machines. 
Existence of weak milking incentives at machine milking 
by the serial sucking-away milking machines, insufficient 
massage of an udder and nipples in the course of 
machine milking do not provide inclusion of a phase of 
the strengthened milk secretion and almost always lead 

to gradual fading of secretion, premature start of cows 
and reduction of term of their use on a farm. 

CONCLUSIONS 
The determined consistent pattern of milk secretion 

during the period between milkings opens the new 
scientific direction in improvement and development of 
the milking equipment which extraction of milk has to be 
carried out on the principle of its expression from nipples 
with intensive massage of nipples and an udder. At the 
same time under a nipple the size of vacuum has to be 
minimum and not exceed vacuum in a mouth of a calf 
when sucking milk to them from a cow udder.  

All this allows to define also the main ways of 
purposeful management of lactation function of an 
animal, since increasing the milk yield them, increase in 
intensity of incentives of milking, justification of ways and 
frequency rate of milking, development of the automatic 
milking system of animals with an intensification of 
milking irritations. Also justification of expediency of 
production of the synthesized lactogene hormones and 
an injection their animal is of a certain interest to 
strengthening of milk secretion processes (Krasnov et 
al. 1967). 
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