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The aim of the research — to state how the voluntary milking principle implements
milking cows with automatic milking systems (AMS). The research was performed on a
farm where two groups of cows are milked by two company “DeLaval” milking robots
VMS and for driving the cows to the robots the selective system “feed first” is applied.
There were 76 cows in the research group with the average milk yield of the herd 7000
kg/year. The research results showed that milking in robots the programmed milking fre-
quencies and the intervals between milking did not materialize. The milking frequency
reduces but the intervals between milking increase. The intervals between milking vary in a
very wide range and their variations have irregular character. Milking delays in 50% of
cases do not exceed two hours, but there are cases that they last for eight hours and more.
Analyzing the research results it can be concluded that to ensure a successful milking pro-
cess an important role is played by the person who drives the cows that are not milked in
the planned time to the robot. The question what influence on the productivity of the ani-
mals is left by the variable intervals between milking that often considerably exceed the set
values remains open.

Automatic milking system (AMS), milking frequency, interval between milking.

Introduction

Applying the AMS the procedure of milking cows cardinally differs from milk-
ing with traditional milking equipment. The AMS are completely automated milking
equipment that can be visited by cows at any time during 24 hours. The milking pro-
cess itself takes place without direct participation of people. In order to stimulate the
cows to enter the AMS they are fed concentrated feed in the robot. Besides, an opinion
exists that with milk being accumulated in the udder the cows have a desire to be
milked; therefore they themselves go to the AMS. The milking frequency advisable
for every cow is programmed individually depending on the lactation phase and daily
milk yield. If the lactation phase and daily milk yield changes, the milking frequency
adjustment is also changed. The desirable milking frequency is adjusted setting the
minimal admissible interval between milking, i.e., the cows can enter the AMS during
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this time but they are not milked. To milk the cows that considerably hesitate to visit
the AMS they should be from time to time driven by people.

With the introduction of the AMS into practice several questions arise:

= if applying the voluntary AMS visiting principle the adjusted milking fre-
guency is implemented:;
= what is the milking frequency dynamics.

These questions have been partly considered in the research of Koning and
Ouweljts (2000); Bohlsen and Artmann (2000) and Artmann (2005), nevertheless, we
have not found any detailed research results.

Following the above mentioned the research aim was set — how milking cows in
the AMS the voluntary AMS visiting principle implements in practice.

According to the research aim two research tasks were set:

= to state how applying the AMS the milking frequency deviates from the set
values and what the character of these deviations is;

= to state how applying the AMS the intervals between milking change and
what the character of these changes is.

Materials and methods

The research was performed on the research and training farm ,,Vecauce” of the
Latvia University of Agriculture with 350 cows. On this farm 250 cows are milked
with the “parallel” type milking equipment, but one group of cows — with two compa-
ny “DeLaval” milking robots VMS. There for driving of cows to the robots the selec-
tively guided cow traffic feed first system is applied. An opinion exists that such sys-
tem of driving cows to the AMS is one of the most efficient (Hermans et al., 2003).

The milking procedure is supervised by the cattle-farm worker on duty. The du-
ties of the cattle-farm worker include encouraging of the “lazy” cows to go to milking
if their between milking interval according to the reading of the computer manage-
ment system considerably exceeds the milk permission starting time. Though, driving
of cows is not his basic job. At first he should carry out the duties of the cattle-farm
worker on duty as well as every day four hours in the morning and in the evening
serve another milking equipment. The cows are not driven also during the night time.

All the necessary data for the research are taken from the robot management
system. The data were summarized about a period of seven days. The researched
group of animals included 76 cows and the average milk yield of the herd was
7000 kg/year.

Results
The research was performed in two series. At first the milking frequency, af-
ter — the milking frequency variations.

The results of the first series research are summarized in Table 1 and in Figures
land 2.
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The distribution of cows according to the actual milking frequency for the
groups of cows with the adjustment 2 x, 3 x and 4 xdaily milking is shown in

Table 1.

Tab.1. Distribution of cows according to the actual milking frequency
1 lentelé. Karviy pasiskirstymas priklausomai nuo melzimo daznumo

Group with Group with Group with
milking milking milking
adjustment 2 x adjustment 3 x adjustment 4
per day per day x per day
Number of cows in the group 7 7 62
pAe"reézg/e milking frequency per cow | ¢, ¢ 13 2.55+0,15 2.77+0.05
Distribution of cows, 1x 8.2+43 0.0 0.9+0,0
% =+ ¢, according to 2 X 91.8+12.1 449+ 153 39.6+5.0
the actual milking 3 X 0.0 55.1+10.6 415+74
frequency 4 x 0.0 0.0 18.0+3.6

The research results show that milking in robots does not go according to the
plan, that is, the cows are not milked so many times a day as it has been adjusted.
As it can be seen in Table 1 the cows that were planned to be milked four times a
day have been milked only 2.77 times, but the cows with the adjustment 3xdaily
milking — 2.55 times. The situation is better in the group of two times adjustment
where the cows were milked in the average 1.80 times. If the adjustment is 4xdaily
milking, actually in 0.9% of cases the cows have been milked only once per day,
39.6% of cows — twice a day, 41.5% of cows — three times a day and only 18% of

cows four times a day.

Figure 1 shows the actual average milking frequency per cow per day for the
groups of cows with different milking frequency adjustment.
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Fig.1. The actual milking frequency for the cow groups with the adjustment 2 x, 3 x

and 4 x daily milking

1 pav. Faktinis karviy grupés melzimo daznis, melZiant 2, 3 ir 4 kartus per dieng
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Figure 2 shows the distribution of the cows according to the actual milking
frequency for the group with the adjustment 4xdaily milking.
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Fig. 2. Distribution of the cows according to the actual milking frequency for the
group with the adjustment 4xdaily milking

2 pav. Karviy pasiskirstymas atsizvelgiant i grupés melzimo daznj, melziant 4
kartus per dieng

Figure 1 shows that the average milking frequency variations are small. It
proves the stability of the technological process during the period of the experiment
in total but does not characterise the stability of the process within every adjust-
ment group. It can be seen in Figure 2 that in the largest group of cows (62 ani-
mals) with the adjustment 4xdaily most of the cows are milked 3 x (31-52%) and
2x daily (33-48%), but only a small part 4x (8%).

Nevertheless, more than the number of milking per day, the intervals be-
tween milking characterize the quality of the milking process. The research results
on the variability of the between milking intervals are summarized in Table 2 and
shown in Figure 3.

Table 2 shows the distribution of the number of milking on every experi-
mental day every hour after starting the milking permission adjustment. So, for
instance, if the milking permission after the last milking is adjusted for 6 hours,
then in the interval 0-1 the cows with the between milking interval 6-7 hours will
be included, but if the permission is given after 8 hours - the cows with the be-
tween milking interval 8-9 hours. This distribution characterizes the variability of
the between milking intervals in the experimental group of cows.
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Table 2. Distribution of the number of milking every hour after starting the

milking permission

1 lentelé. Melzimy skaiciaus pasiskirstymas kas valandg nuo melzimo

pradzios
Time after Number of milkings
starting the Average
milking Dayl| Day2 | Day3 | Day4 | Day5 | Day6 | Day7 in7 dag s
permission, h y
0-1 77 73 75 85 79 92 88 81,3
1-2 42 39 27 37 50 43 37 39,3
2-3 20 19 28 27 15 18 23 21,4
3-4 23 15 12 25 22 11 13 17,3
4-5 26 37 26 21 23 28 35 28,0
5-6 17 22 31 22 25 25 18 22,9
6-7 13 10 13 13 10 13 16 12,6
7-8 4 10 7 6 5 3 4 5,6
8-9 3 1 2 3 4 5 2 2,9
9-10 3 1 2 0,9
10-11 1 1 0,3
11-12 1 0,1
>12 3 1 1 0,7
Total 233,0

Figure 3 shows the distribution of the average milking times every hour after
starting the milking permission during the whole time of the experiment.
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Fig. 3. Distribution of the average milking times every hour after starting the milk-
ing permission during the period of the experiment
3 pav. Melzimo karty vidurkio pasiskirstymas kas valandg po melzimo pradzios

As it can be seen in Table 2 and Figure 3 milking with the AMS the between
milking intervals change in a wide range, still in the average in 52% cases they fall
within the borders “milking restriction time + 2h”, but in 80% cases - “milking
restriction time + Sh”. In separate cases they are even larger but not often.

Figure 3 attracts attention to the peak of increase of the milking times in
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the intervals 4-5h and 5-6h. It can be explained by the participation of the cow
driver in the technological process only in separate periods of the day.

Discussion

Previous research has showed that milking highly productive cows with tra-
ditional milking equipment three times a day the milk yield increases by 10-15%
compared to milking twice a day, but transferring to milking four times a day —
even up to 22% (Poole, 1982; Hogeven et al., 2000; Osterman and Bertilsson,
2003; Sorensen et al., 2008 u.c.). Unfortunately, applying the traditional milking
technologies it is problematic to milk cows three or four times a day as it would
make the situation, caused by the continuous rise in the price of the labour force
and dissatisfaction of the milkers with hard working conditions and inconvenient
working time, even worse. These problems were tried to be solved with the intro-
duction of the AMS.

If applying the AMS the decrease of the labour force is obvious, the issue of
the increase of the productivity is not unambiguous. According to the calculations
done tracing the farms after introduction of the AMS, the increase in the milk yield
there can be less than 2% (Wade et al., 2004), vai liclakais 7 vai 8% (Svennersten-
Sjaunja et al., 2000; Speroni et al., 2006).

May be the results of our research can give the answer to this question.

It has been proved by many investigations that milk secretion and accumula-
tion of milk in the udder are related processes. For continuous ensuring of milk
secretion regular emptying of the udder is necessary as reaching a definite stage of
milk accumulation in the udder the intensity of milk secretion considerably de-
creases. It is considered in practice determining the milking daily routine. As it was
mentioned above in the article, in order to completely use the productivity potential
of highly productive cows they have to be milked three and four times per day, but
with the condition that the intervals between milking are equal.

From the results of our first series research it can be concluded that milking
cows with the AMS does not implement according to the plan, i.e., the cows are
not milked so many time s per day as it has been adjusted. The nonconformity is
larger if the adjusted frequency is higher.

Table 1 shows that in the group of cows with the adjustment 3xdaily only
55,1% of cows have been milked 3xdaily, but with the adjustment 4x daily only
18% of cows have been milked four times.

Still, not the number of milking per day is the most essential factor, but be-
tween milking intervals. The second series research results show that the adjusted,
i.e., the desired between milking intervals can be exceeded even up to 8 hours if
separate cases are not considered where the milking intervals are still longer. Be-
sides, in our research there are traces (not published) that for every individual cow
the between milking intervals change from one milking time to another.

It means that the milking process milking with the AMS with the milking ad-
justment 3 x or 4xdaily does not correspond to the milking process what it is milk-
ing as many times per day with the traditional milking equipment. It can be a rea-
son why the increase in productivity milking with the AMS is not as expected.
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Apmunc Jlaype, FOpuc [Ipuexymnuc

NCCIIEAOBAHUME MHTEPBAJIOB IOEHUA T1PU ITPUMEHEHNN
ABTOMATU3NPOBAHHBIX JJOUJIBHBIX YCTAHOBOK

AHHOTaALUA

Llenb wcciienoBaHust — yCTAHOBUTD, KaK Ha MPAKTHUKE PEaTU3yeTCsl MPUHIIAIT
JOOPOBOJIGHOTO TTOCEHICHUSI KOPOBAMH aBTOMATH3MPOBAaHHBIX JIOMJIBHBIX yCTaHO-
BOoK (AMC).
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HccnenoBanus IpOBOIUINCH B XO3SHCTBE, B KOTOPOM KOPOBBI JIOSATCS JIBY-
Ms aBTOMAaTH3UPOBAaHHBIMU JIOWJILHBIMU ycTaHOBKamu ¢upmbl «/leJlaBam». Bce
HeOoOXOUMbIE JaHHbIE OBLIM MOJyYeHBI M3 CUCTeMbl MeHemkMeHTa AMC. B
TPYIIY UCCIeIOBaHUs ObLTH BKIIOYCHBI 76 KOPOBBI.

Pesynbrarer nccnenoBanmii mokasanu, uyTo nmpu npumenennn AMC He pea-
JIU3YIOTCSI paHee 3alporpaMMHUPOBAHHBIC YaCTOThI JIOCHHUS W WHTEPBAIBI MEXKITY
notikamu. YacToTa JOSHUH YMEHBIIACTCS, a HHTEPBAIBI MEXKYy JOWKAMHU Y UTHHS-
torcsi. K ToMy ke MHTepBaibl MEXIY JOHKaMHU MEHSIOTCS B IIUPOKUX Mpeenax, ’
ATH U3MEHEHUS MUMEIOT HE perysspHbIi xapaktep. B 50% ciyuaeB 3aiepikku goe-
HUS HE TPEeBHIIAT 2 yaca. OJTHAKO B OT/IENBHBIX CITydasX dTH 3aJEPiKKH JJIATCS
Oosee 8 yacos.

AHanmM3upys pe3yNbTaThl HCCIEJIOBAHMS, MOXHO CZeTaTh BBIBOJ, YTO JJIS
YCIICUTHOW pealiu3alii JOCHUs KOpoB ¢ momoibio AMC 0onbiioe 3HavYeHUe
HMEIOT ISHCTBHS YeI0BeKa, KOTOPhIH 3aHUMAETCs MIOATOHOM BOBPEMS HE BBIIOCH-
HbIX KOpoB K AMC. OgHako 0cTaéTcsi OTKPBITBIM BOIPOC, KAKOE BIMSHUEC HA MIPO-
JYKTHBHOCTh KOPOB OKAa3bIBAIOT HEIOCTOSIHHBIC HHTEPBAIbI JTOCHHS, KOTOPHIC
YacTO MPEBBIMIAIOT PaHES YCTAHOBJICHHBIC MTPEIEIIbI.

Asmomamusupoganuasn cucmema ooerus (AMC), wacmoma O0oenus, unmep-
8aJIbI MeAHCOY OOUKAMU.

Armins Laurs, Juris Priekulis

INTERVALU TARP MELZIMU TYRIMAI AUTOMATIZUOTAI
MELZIANT KARVES

Santrauka

Tyrimy tikslas — nustatyti kaip savanoriskas melzimo principas jgyvendina-
mas automatizuotoje melzimo sistemoje (AMS). Tyrimai atlikti dikyje, kuriame
karvés melziamos dviem firmos “Delaval” robotais ir taikomas laisvasis karviy
bandos valdymas. Tyrimy grupéje buvo 76 karvés, kuriy vidutinis produktyvumas
apie 7000 kg pieno per metus. Tyrimy duomenys parod¢, kad karves melziant ro-
botais nebuvo realizuotas uzprogramuotas melzimo daznumas ir intervalas tarp
melzimy. Melzimo daznumas sumazéjo ir pailgéjo intervalas tarp melzimy. Inter-
valas tarp melzimy kito labai placiose ribose ir turéjo nereguliary pabudj. Melzimo
vélavimas 50 % atvejy nevirSijo dvi valandas, taCiau buvo atvejy kai virSijo
aStuonias ir daugiau valandy. Galima daryti iSvada, kad uztikrinti sékmingg karviy
melzimg robotais svarbus vaidmuo tenka darbuotojams tvarte, kurie nepamelztas
karves suvaro j melzimo robotg. Klausimas koks didelése ribose kintanciy intervaly
tarp melzimy poveikis karviy produktyvumui, lieka atviras.

Automatinée melzimo sistema (AMS), melzimo daznumas, intervalas tarp
melZimy.
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