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and 
F. KERVINA 
BIOTECHNICAL FACULTY, 
UNIVERSITY  LJUBLJANA,  (YUGOSLAVIA) 

- production in Yugoslavia is ensured by 2.9 million  cows, 97% in privately  owned farm,  generally in small  herds 
less  than 5 cows, that do  not  have the means to  update  facilities. The big  government farms are  highly  mechanized Their evolution pemlits 
to  study the main problem of intensive  production,  stabling, feeding system,  disposal of excreta, and especially milking system. This last 
point is essential. the result the animal-man-machine  interaction. The milkirtg  machine  and parlour have  undergone  many 
technological  improvements,  but man plays always the most  important  role for milking qualig. This even  more so the cows  production 
arzd the importance of the herd  increase. 

words: production systems, stabling feeding system,  digestion, milking, cattle. 

- <<Systèmes intensi& de et La de lait en 2,9 millions 
de vaches, 97% étant dans des en petits de moins de 5 vaches qui ne  disposent pas 
de moyens exploitations. Les exploitations d'état sont évolution 

posés la intensive, stabulation, système d'alimentation, évacuation des  déjections et système 
de Ce point est fondamental. La est le de l'animal, l'homme et la machine.  La machine de 

la qualité de la Cela est d'autant plus que la de vaches et du augmentent. 
systèmes  intensifs de stabulation, système d'alimentation, bovins. 

l et la salle de ont bénéficié de technologiques, mais l'homme joue un 

l 

, 
Yugoslavia  has 23 mio  inhabitants and is 

and 
hot and 

to hot and mild 

in the in the stage  of  development 
of the in 

production in Yugoslavia 

has 2.9 mio cows of and 
in cow, 97% of all cows on 

and some 3% on 
to 

Private producers 

5). 
The on is to the size of the 
and is a of cowsheds, 

15 cows due to  limited land 
and less  specialized in milk 

The on milk. 
the of 

to milk which  leads to 
difficulties  mostly in milk to the law, 
since 1970 all milk to the 
below 10°C. This  could be in milk 
quality, if the 

the hygienic  conditions on the same level 
and applying  cooling as the 
of quality, leads to change  in 

but and expanding. 
of intensive  lipolitic  changes, 

is 

The conditions on and 
thousands of cows the 
small  ones and to due to 
housing  systems,  feeding,  milking, handling and 
especially in the quality of 
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without doubt, many  advantages  and 
in  size  in The 

conditions becoming and 
cows kept  in the same cowshed, cows looked 

and milk  is 
and should be 

economic8lly. such  intensive  systems of 
in  many ways 

man, cow and milk/new design of 

conditions,  etc., but at the same time 
With 

one is of  loss  of 
cows and man employed on the This  is the 
key the of 
of all What is the good of the 

we have 100 
man and 80 if the individual 

of cows  is  lost,  followed by 
mastitis and finaly  loss  of  milk. We the 

of animal the sociological 
with 

the 
efficiency  of man, limits  beyond  which cows 

do not -milk man and 
on can 

could be but the same 
mistakes on can be and only 

and not at all. 

Technological  solutions 

. Technological  solutions by no means 
the small ones. The 

50, 100 150 cows in many 
400 600 cows Too many 

and still made of such 
is done of all details  which 

on and 
of such  units  can  disable 

any,  even the best  possible  management, to 
efficiently. 

and 

to of 
of ideas,  technology and 

one to leads tp expensive  paid  mistakes. 

The the is intensive and specialized in milk 
the it  is susceptible and dependent upon 

of the and on 
situation. The the size  of the 
but is no 

40 with 400 
both 

unable to at all to 
kind of Loss of of milk 
and if that happens in the it could 
be as 

have  to  compete  with 
can only  get 

The tendency is now not only to 
but the 

automation of is 

and on all levels. too 

technology and high  yielding  cows, but in a  couple of 
ended The 
level was inadequate to given  technology. 

Problems of intensive  milk  production 
systems 

we 
beef,  sheep and analysing  them 

the point of view of chosen 
housing  system,  feeding,  milking, handling, cow and 
man and 

Housing system 

is to 
conditions in question. 

of 
to  be and is 

as it is  tying-up and milking  in the milking 
To loosen the cows and to 

and causes  confusion and in 
the This is why in such cases pipe  line  milking  system 
in the shed  was  applied and mechanized 

bedding  was  used/, one of the systems of liquid 
handling in the cases without  bedding. 
in spite of the 

but this  system  has  many, 

cowsheds  with  cubicles, 
and 

with is 
done in  any  kind of milking of 

sizes, on 
we of 200-300, 
400-600 and 1,000-1,200  cows and into 

be influential. 

Feeding system 

to is the feeding  system. 
the size  should not 

exceed 250-300 cows. The walking  distances becoming 
too both, cows and madwomen, having  side 
effects  as  well,  which influencing management of 
the of in one cowshed, 
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devided  into 4 of 60-75 cows  each. The of 
that as 

this  is  on the high  side. The 
difficulties  in cow to efficient 
and of cows.  Loosing  individual 

of  cows, the 

the 250-300 
COWS, the feed  is to cows  in the shed.  Nowadays the 

is  moved out of  the to 
mounted in 

The about the of the cows in 
the same. The of the 
size  of the but the is  in the same. 
Special  attention is  payed to to and 

the milking The solution is and well 
functioning on 

Manure 

became the is 
the size  of the kind 

of the 
the to On 

one hand it is on the it 
on the it 

and costs 
can be 

quantities of 
of liquide is  expensive and still 

does not the the liquide  phase. 
The attention 

with dense  population. 

Milking systems 

the main of the 
special attention. all and all 
kind of inputs on and is  of the same 
as feeding. is too often  neglected  with  all 

can 
choice of milking  machine, not a 

even the best  ones 
the most on the 

' and should be given top on 
to light on milking 

and less  mistakes on the 
management  side. 

man and 
machine by many  changes, 
especially  in the on intensive 

on animal  as  well as  on the milking  machine 
side. 

the milk 
is  close  to 5,000 1. and in  some  exceeding 6,000 1. and 
Yet even  in the 
milk is  less than 2,000 1. 

have  to be taken  into  account,  when  any  decision about 
milking and milking  systems taken. has to 

is of 2,000 1.  of  milk 
of 6,000 8,000 l. 

milk cow. 

high  technical  level, 
aiming at and 

machines  have  been  developed to systems, with high 
efficiency  of 200 and even 80-90 

The same  applies  to  sheep  milking; 
systems and to 600 

and up  to 300 
systems becoming and on one 
hand on hand 
maintenance and hopelessly  complicated  in case of 

the skill of the 
man using them and on the quality of the two 
elements and decision 
about the is 
often  difficult to maintain, 
Often in do not this 

and if they not the latest  solution and 
most  sophisticated  equipment,  they  feel that they 

the cow  and the milking  machine the 
is the milking to 

and the 
cows, the machines and the milk. Although we know the 

of  his less  is known of  his actual 
milk 

When mentioning the it is 
to look at the the point of  view  of the 
cow,  .the  machine the milk. When 
with  stimulation,  who is thinking of and 

load of the of how the 
be done the point of the cows  phisiology 

and milk  hygiene. The same 
of the When the milking  unit  falls  off, the 

to be the milk  hygiene and 
to the to the 
many  additional  movements how much 
is the in this and 

is  given to 
and and to 

but not to people  engaged in 
especially  not to 

When  dealing  with the load of two kind 
be distinguished 

- he 
of his cows/, 

- is involved  in 
of 

cases be hand milking, 
but man is and 

No if  we know that 1. 
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of milk up to 200 squeezes of teats/and 
needed. 

With yields and sizes, 
to 

especially the of 
15 cows 

twice  a  day and of them  as  well.  This 
may be low efficiency, but hand  milking  is 

that we know cases, 
being  in the job 100% invalides, not 
being able to The of 

to and to 
to 25 cows. 

milking is the solution and it is the 
opinion that machine  milking  facilitates the 

makes it not but 
in the case 

of the of the 
same and all benefits 
which mentioned  above. 

the case of the situation is completely 
is today of the only 

but it has to 
i.e. cows and of man. to 

the and the to 
milk  40-60, in than 100 cows in 
tied-up  system and 60-90 cows in  a  milking 

is an question if the 
milking  machine  in  such  cases  facilitates the and how 
the of man the 

and the of the 

the to the 
fact, that the of and that 
in  spite of a  high  unemployment it 
is  still  difficult to can 
this  only be to not 

inadequate payment  as  mentioned 
so many  times? 

the 
load of in machine milking  plants, one of the 

made by & (1942). 
made on of 

of  cows, 
with the of study (1972). 
did and 
The of these  studies  is .that machine 

the load, is not 
and can be estimated  as  lightly to 

and lea Flets. is 
these  statements and the situation of in 

To get an of the actual load of 
and motions  studies of on 
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- 3 the 

- 1 
17 units, 300 cows/, 

- with 
X 10120 units, 400 cows and 300 cows, 

- 1 with loose  housing  system/polygone 
4 X 5/20 units, 180 cows/. 

39 
movements & timehncluding the steps 
taken. 

The the 
in the not  only  existing, but 
newly made on 

man of cows  /usually 
40-60/ and as  they tied-up, he is to them. 

managements point of view  this  system is in 
conditions  justified, but it  is a  question if it is 

of view. 

A  statement  has to be made about the <<man,, 
and 

90% of investigated  cases the 
and they often 
and man. 

The 
and bucket 

of 5 cows (8 

milking of 40 made 
356.56 squats and bends,  which  means in 

day. The bending than  squatting,  as 
to be 

and 
can affect spine. Even 

and making 
sometimes odd movements.  They spent 58% of total 
milking  time  in  squats and bends 187.13 min./ out of  which 
the 

that this  system of milking  is 
of them complained about 

heavy  pains in legs and 
who and had 

and 
have difficulties to fall  asleep, in spite of 
due to and hands, legs and back. 

the on the 
the  housing  was not 
and 
in  cleaning the and the 

and hands  and, of 
time. 

What is paying attention to is that all 
that hand  milking  was  less 

300-400 cows  on  each 
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hand  they  milked  in 
16 cows, now they had to milk 40 of  them. 

of 
compensated what  the  milking  machine is 
supposed to give. 

The 

the 
investigations  in  tied-up  system /pipe line/, but some of 

the pains in and hands,  especially 
on the 
the  management was inadequatehot sufficient  bedding 
etc/. All the in the system management of 

in the 
the load on 

and exposing  them to 

less  pains  in  backs  and  legs,  which  could  be 
expected, although inadequate of the 
especially of the effect on 
hands,  neck and due to 

and the so he has to 
hands and at in the same time  hold his head  back 
as  he  comes  in the may 

too many 

in  difficult attachment the 

of the of any kind 
etc/. 

up to 11,740 the 
in 

and the The 
on wet,  often 

an 

The bad 
of as well  as 

milking  cows.  They the physical and 

psychological load of the and one of the  main 
of milk 

up 
a.m.-3.30  a.m. and at the  lowest  point of the 

The 

at the  second low point of physiological 
When they had finished both the and the 

of them 
exhausted. 

The deman'ds  on  efficiency  in 
that milking  machines  and 

systems of the 

and in some 
job 

investigations 
and in 

and social  conditions, to find the optimal 
load efficiency 

is and installations and may 
to what  was 

expected. 

hand- 
ling/and  many  activities.  They in and if 
is not taken,  collisions 365 

to late evening,  any 

as  they will make 

is an 
to is not 

one day to gets day by day 
and at the begin  unvisible but 

and be taken 
signs 

Good planning and good  management 
a 
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