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INTRODUCTION

It has been demonstrated that management of dairy 
cows in relation to the variation of environmental 

factors is a complex physiological process. The devel-
opment of the milk yield and quality during chang-
ing the process of milking technology is reflected 
in a degree of physiological adaptability to the new 
milking system (Sandrucci et al., 2007 and Tancin et 

al., 2006). Such a practice is of great importance for 
the welfare of cows and thus for a good adaptability 
to the milking parlour, so that daily milking will be 
done fast, gently as possible and a complete removal 
of milk from the udder is guaranteed. Kanswohl et al. 
(2012) showed that milk removal is optimal during 
the milking process, whenever the cow has been well 
prepared and the milking system meets the adapt-
ability requirements of the cow. Fahr and Lengerken 
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(2003) reported that the modern design of milking 
machines ensures certain requirements in order to 
maintain the performance in a healthy udder, exclud-
ing health impairments and obtain the milk and milk 
content largely unaffected. 

Now a days the goal of milking is to gain the total 
quantity of milk as quick as possible, complete and 
with maximal protection to the udder (Schallenberg-
er, 2002; Tröger, 2004; Bruckmaier, 2008; Kaskous 
and Bruckmaier, 2011 and Kanswohl et al., 2012). 
However, both human and animals require a high 
degree of adaptability due to change of housing. It 
was found that the ability to adapt a cow to an auto-
matic milking system (AMS) after the change from 
conventional milking parlor is varied, and the milk 
yield in first automatic milking day varied between 8 
and 96% less than the expected before the changeo-
ver (Weiss, 2004). These results clearly demonstrat-
ed that a significant disturbance of milk ejection can 
occur due to the negative reaction of the animal to 
the change. Recently, many milking machines are on 
the market to provide modern technology at a high 
standard level, but not always fit to all herds, as an-
imals respond individually, since the physiological 
control mechanisms in animals cannot be modified. 
Milking equipment and routine need to be adjusted 
according to the animal physiological mechanism to 
achieve optimal milk removal (Bruckmaier, 2013) 
and must not be uncomfortable or even painful to 
the cow (Kaskous, 2014a). MultiLactor was devel-
oped and practically used in the field. A conclusion 
was drawn out, that MultiLactor in comparison with 
the conventional milking systems is more convenient 
in term of positive stimulation effect (Müller et al., 
2011). Moreover, it was noticed that MultiLactor has 
improved the daily milk yield and quality compared 
to the conventional milking system as protein con-
tent was increased and the somatic cell number was 
significantly reduced (Kaskous, 2014a and Kaskous, 
2014b). It has been found that on comparing in the 
same conditions, milking with MultiLactor milking 
system to the milking with the conventional milking 
system, no change was observed with regard to fat and 
protein contents, value of electric resistance and SCC 
(Müller, et al., 2013). Fahr and Lengerken (2003) re-
ported that milking machine type highly influencing 
milk yield and quality. Spolders et al. (2004) indicated 
that fat content of cow milk was significantly lower in 
automatic milking system compared to conventional 
milking system. Therefore, the changing period from 

the tying housing with conventional milking system 
to loose housing with separate milking parlor at the 
same place is of paramount importance to be investi-
gated. The aim of the present study is to examine the 
adaptability of dairy cows in a MultiLactor milking 
system after changing from tying to loose housing 
systems with respect to milk yield and quality.

MATERIALS AND METHODS

Experimental Farm and Animals
The study was carried out in a practice dairy farm in 
Türkheim (Bavaria) from June to September 2013. 30 
dairy cows of the Brown cattle breed were used dur-
ing the changing period from conventional pipeline 
milking machine to quarter individual milking system 
(MultiLactor).

At the beginning of the experiment, cows were 
housed in a conventional tying stall (with pipeline 
milking system), lying surface is covered with rubber 
mat, bedding is used and manure is manually removed 
twice a day. After the changing, the same animals were 
kept in a lying boxes loose housing, where the milking 
place (tandem milking parlour) is isolated separately 
and equipped with MultiLactor milking system. The 
lying surface was divided in lying boxes for each ani-
mal. A slatted walk floor space was left outside the ly-
ing surface where feeding utensil were found. Laying 
surface was covered with natural materials.

Before changing, cows were at the following stages of 
lactation: 

•	 7 cows in the first stage of lactation (< 100 days, 
average 57.83 ± 8.11days).

•	 6 cows in the second stage of lactation (101-200 
days, average 148.83 ± 10.96 days).

•	 17 cows in the third stage of lactation (> 200 days, 
average 246.06 ± 26.07 days).

Mixed concentrate ration and raw diet was fed ac-
cording to the performance of each cow. Cows were 
proved to be healthy throughout the course of the ex-
periment, except for hoof problems that were observed 
for over a week after changing to loose housing. 

Milking Systems
A conventional pipeline milking system, with a high 
level milk line was installed in the first stable. Milk 
withdrawn by the force of the system vacuum from 
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Table 1: Characteristics and properties of conventional and MultiLactor Milking Systems
Characteristics Conventional milking System MultiLactor Milking system
Milking parlor type pipeline milking parlor tandem milking parlor (2x5)
Milking vacuum (kPa) 45 32-34
Pulsation rate  (cycles/min) 60 60
Pulsation ratios 60/40 60/40
Pulsation type changing pulsation sequential pulsation
Air inlet continuously in the claw periodic air inlet
Cleaning (C) and disinfection (D) 
of the milk machine

after milking, only (C). after each cow milked and after 
milking (C+D)

the four quarters just behind the udder via a milking 
cluster and then pumped into the milk tank.

The milking parlour type, in which the MultiLactor 
milking system is built, is a tandem milking parlour 
with 10 bays (2x5). The quarter individual milking 
system derives milk from the udder quarters in four 
individual tubes. Cows were kept and milked in indi-
vidual boxes parallel to milking corridor. The charac-
teristics and properties of the used milking in the two 
systems are compiled in Table 1.

Milking Routine
Using both systems; cows were milked twice a day at 
6:30 and 16:30. Milking with pipeline milking sys-
tem began with fore-milking, cleaning the udder and 
teats and manual stimulation of the udder, after that 
attaching the milking unit. At the end of milking, 
the milking unit was manually removed and the teats 
were dipped. 

With MultiLactor milking system was performed 
another milking routine. After the fore milking and 
cleaning the udder and teats are done, swing the milk-
ing unit directly in front of the cow’s udder. The teats 
cups were individually manually attached to teats. 
Subsequent to this step, the system is started on the 
control display and the pre-stimulation began. The 
pre-stimulation is structured to be intensively activat-
ed for 50s with aid of a mechanical actuator stimulat-
ing that vibrate the teats. This step takes place before 
the beginning of the milking process. After the end 
of milking the teats cups were automatically retracted 
and fully automatically cleaned and disinfected and 
the teats dipped.

Milk Yield and Composition
Recording of milk yield and collection of 50 ml of 

milk sample were carried out from each cow in in-
volved in the experiment. This procedure took place 
after milking in the conventional milking system, 10 
days before changing from tying to loose housing. Ty-
ing housing has a continuous electronic milk flow me-
ter (LactoCorder, WMB. Balgach, Switzerland). And 
after the changing, recording of daily milk yield was 
started from day 1-day 16, then weekly until day 58 of 
lactation. Data extracted from the MultiLactor pro-
gram for each cow in each milking. In the meantime; 
milk samples were collected (50 ml) per week from 
the 9th to the 58th day after the changeover for each 
cow in each milking. Analysis of milk components 
(fat%, protein%, Lactose%, number of somatic cell 
counts (SCC)/ml and urea mg/100 ml) was carried 
out in the laboratory of Milchprüfring Bayern (Ba-
varia). Table 2 summarized these procedures.

Table 2: Experiment Procedures and Days
Procedure Days
Milking with pipe-
line milking system 
(tying housing) 

0*

Milking in tandem 
milking parlor 
(loose housing)

1.2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 
12. 13. 14. 15. 16. 23. 30. 37. 
44. 51. 58

Milk sampling 9. 16. 23. 30. 37. 44. 51. 58
*Day 0=milking with pipeline milking system 10 days before the 
changeover to MultiLactor milking system

Statistical Analysis
Data was subjected to statistical analysis with the aid 
of SAS statistical package (SAS, 1999). Least square 
means and standard error for the effect of milking sys-
tem on milk yield and composition were computed. 
The results were presented in form of line graphs.
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RESULTS AND DISCUSSION

Figure 1, 2, 3, and 4 show the results of the develop-
ment of milk yield and composition of the studied 
cows during the changing period from convention-
al pipeline to the quarter individual milking system 
(MultiLactor). Figure 1 clearly showed a significant 
decrease (P<0.05) in daily milk yield on the first day 
of milking with MultiLactor milking system com-
pared to pipeline milking system before the change-
over. The values were afterwards at 16.99 ± 0.87 and 
previously at 21.17 ± 0.87 kg milk/day. This corre-
sponds to a production rate of 77.38 ± 2.40% of the 
first output value as shown in Figure 2. This indicates 
the variation of cows in the reaction to MultiLactor 
in the first day, consequently milk yield ranged be-
tween 47-106% of the expected milk yield before the 
changeover. 

Figure 1: Daily milk yield after changing from the 
conventional pipeline milking system to tandem 
milking system with MultiLactor. (Day 0=10 days 
before the start of new milking system MultiLactor)
Means with different letters (a, b) are significantly 
different (P<0.05).

After that the daily milk yield increased continuous-
ly and reached on day 4 a production rate of 90.49 
± 2.40% (Figure 2), and thereafter the milk yield 
remained almost the same until 16 days after the 
changeover with approx 19.15 ± 0.83 kg milk/day 
and then the daily milk yield increased slightly and 
reached at the end of the experiment (day 58), the 
higher values of about 21.85 ± 0.86 kg milk/day. This 
corresponds to a production rate of 103.21 ± 2.43% 
in relation to the milk yield before the changeover. 
However, the development of daily milk yield was 
found to have the same tendency in both the morning 
and evening milking. That is, the values were lower 

in the first three days, and then increased again and 
reached the initial values on day 16 of the experiment. 

Figure 3 explained the effect of stage of lactation 
on daily milk yield after application of MultiLactor 
milking system which was found to be insignificantly 
different during the first stage of lactation, whereas 
in the second and third stage of lactation the effect 
was significant. Daily milk yield decreased in the first 
three days after changeover and then increased to the 
level before the application of the new milking sys-
tem. This could be attributed to the effect of change-
over of housing and milking system which cause se-
rious disturbance in milk ejection reflex. Moreover, 
it was noticed that the application of MultiLactor 
milking system when changing from tying housing 
with pipeline milking system to loose housing with 
tandem milking parlor was found to be advantageous 
to overcome the decline of the yield during the ad-
aptation period. Similar conclusion was attained by 
Weiss et al. (2004).

Figure 2: Daily milk yield rate % after changing from 
the conventional pipeline milking system to tandem 
milking system with MultiLactor. (Day 0 = 10 days 
before the start of new milking system MultiLactor).
Means with different letters (a, b) are significantly 
different (P<0.05).

Kaskous (2014a) noticed an increase in milk yield 
when changing from conventional milking system 
to MultiLactor milking system at similar conditions 
(loose housing). Danner (1989) found a significantly 
higher milk yield in loose housing compared to ty-
ing housing. Added to that the practical experience 
of scientists and farmers agreed that the changeover 
from tying to loose housing can lead to some man-
agement problems, among which decrease milk yield, 
hoof problem and lameness which may reach up to 
30% of the herd (Wolkerstorfer, 2006). Earlier An-
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dreae (1973), Schubert et al. (1982), Bakken et al. 
(1988) and Köll (2004) concluded that cows in loose 
housing had a significantly less clinical disease, fer-
tility problems and shorter calving interval, but the 
average amount of milk was significantly lower than 
the amount produced by cows in tying housing. 

Figure 3: Development of milk production after 
changing from the conventional pipeline milking sys-
tem to tandem milking system with MultiLactor in 
relation to the stage of lactation. (Day 0=10 days be-
fore the start of new milking system MultiLactor)
Means with different letters (a, b) are significantly 
different (P<0.05).

Klug et al. (2006) argued that the higher milk pro-
duction in tying housing system could be due inten-
sive individual cow care and individual feeding; at the 
same time in loose housing system, growing horns 
could negatively affect the metabolic rate of the cow 
on expenses of milk yield. 

Results of statistical analysis of milk quality showed 

that fat content after the application of MultiLactor 
milking system was insignificantly different compared 
to value before the changeover. The values ranged be-
tween 4.15 ± 0.11 and 4.68 ± 0.12% during the period 
of the experiment. The same findings were observed 
for protein content after application of MultiLactor 
milking system and the values varied between 3.39 ± 
0.07 and 3.66 ± 0.07% (Figure 4).
  

Figure 4: Development of milk components after 
changing from the conventional pipeline milking 
system to tandem milking system with MultiLactor. 
(Day 0=10 days before the start of new milking system 
MultiLactor)
Means with different letters (a, b) are significantly 
different (P<0.05).

Streit and Ernst (1989) and Köll (2004), (14) found 
that the value of fat in milk of cows in loose hous-
ing was significantly higher compared to those in 
tying housing depending on the breed. In contrast 
to that was the result of Kaskous (2014a), he found 
that the protein content in individual quarter milk 
after changeover from conventional milking system 
to MultiLactor milking system was significantly in-
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creased (from 3.26 to 3.34%), but the fat content after 
changeover unchanged (3.95 to 3.94%). Gustafson 
et al. (1993) observed a significantly higher protein 
content in milk of cows in tying housing without free 
walk compared to those with free walk. Weber et al. 
(1993) and Olesen et al. (1999) conducted a study on 
changeover of dairy cows from conventional to organ-
ic milk production farm, they found that the protein 
content of organic milk was significantly lower than 
that of conventional milk, but fat content in the study 
of the former was not differ significantly. 

It could be noticed from the results (Figure 4) that 
lactose content of the milk showed a significant con-
tinuous increase after the application of MultiLactor 
milking system. The values reached on day 58 of the 
experiment a maximum level of about 4.90 ± 0.03%. 
This could be attributed to the fact that the udder was 
healthy, milk synthesis has gone well and the meta-
bolic energy was sufficient for the anabolism of lac-
tose in the udder. 

Figure 4 demonstrated that the SCC in milk de-
creased gradually during the course of the experiment 
and reached the lowest values at day 58 with 114.05 ± 
105.49 x103 cells / ml without significant differences. 
This finding could be explained in the context that, 
not only the housing system (tying or loose housing) 
but also the milking system affects the SCC in the 
milk. Accordingly, Valde et al. (1997) found no signif-
icant difference in SCC in cow milk in tying and loose 
housing. But in loose housing farms significantly less 
mastitis cases were encountered than in tying hous-
ing farms. Gustafson (1993) in his study of the health 
status of two groups with and without free walking 
in the same tying housing; found that during the first 
stage of lactation the SCC were significantly higher in 
milk of cows in tying system without free walk than 
the other group. However, during the remaining of 
lactation no difference in SCC was observed. Weber 
et al. (1993) and Weller and Cooper (1996) found a 
higher cell count in milk of some organic dairy farms 
compared to conventional farms. 

Since SCC in this study tends to decrease in milk; 
the reasons could be due to good hygienic conditions 
no detection of stress factors during the changeover. 
It is known that the level of SCC greatly vary with 
the cleanliness of the milking system due to bacte-
rial contamination. The MultiLactor milking system 

used in this experiment seem to protect the udder. The 
transfer of pathogens between cows and within the 
milking unit between the teats cups is not possible, 
since the MultiLactor consisted of four single milk 
tubes without a milking claw and is automatically 
cleaned after each milking from outside and inside, 
disinfected and rinsed. Moreover, the system worked 
with low milking vacuum of 32-34 kPa, which play 
a good role in the health of the udder. Consequently, 
SCC decreased significantly in the milk during the 
course of the experiment. Similar conclusion was re-
ported by Kaskous (2014a) in his field study; as the 
SCC decrease from 289.09±45 to 211.05±47 x103 
cell/ml when changing from conventional to Multi-
Lactor milking system. 

The milk urea content in this study showed a signifi-
cantly decreasing trend below the normal level during 
the first 3 weeks after the changeover to MultiLac-
tor milking system. Thereafter the values increased to 
reach the normal level of between 20 and 30 mg/100 
ml of milk (Figure 4). Milk urea content is primarily 
a measure of the evaluation of feed raw protein. The 
low concentration of urea content in milk (10 - 15 
mg/100 ml milk) detected during the 3 weeks after the 
changeover is probably could be connected with the 
feed intake. Richardt (2004) claimed that the amount 
of fed protein, SCC and days in lactation could direct-
ly influence the limit values of urea in milk. 

CONCLUSIONS 

The study concluded that the system (MultiLactor) is 
more suitable for the changeover from tying to loose 
housing. The suitability can be observed in form of 
physiological correction of milk, creating optimal 
working conditions, good stimulation of milk reflex, 
allow optimal automatic finishing of milking with 
smooth detachment of the milking unit and auto-
matic disinfection of teats cups between milking and 
dipping of teats. The decrease in performance due to 
changeover can be avoided by training cows for a pe-
riod of a week for easy adaptation to the new barns 
and milking parlour. This can be done by practicing 
intermittent housing and milking of animals in the 
new barns and parlour. An intensive and keen claw 
care is recommended before changing from tying to 
loose housing to avoid hoof problems that may appear 
later in the loose house.



NE  US
Academic                                      Publishers

Advances in Animal and Veterinary Sciences

April 2015 | Volume 3 | Issue 4 | Page 231

CONFLICT OF INTEREST

Authors declared that they have no conflict of inter-
est.

REFERENCES

•	 Andreae U (1973). Reaktionen von Milchkühen auf 
die Haltung im Boxenlaufstall. Der Tierzüchter. 7: 
303-306.

•	 Bakken G, Ron I, Osteras O, Ekesbo I (1998). Clinical 
disease in dairy cows in relation to housing systems. 
Environment and animal health, Proceedings of 
the 6th International Congress of Animal Hygiene, 
Skara, Sweden. 1: 18-22.

•	 Bruckmaier R (2008). Physiologische Grundlagen 
der Milchejektion. 9. Jahrestagung, Futterkamp, 
Germany.

•	 Bruckmaier R (2013). The udder of the modern 
dairy cow between evolution and performance-
oriented breeding. Workshop on physiology 
and biotechnology of milk removal, Veterinary-
Physiology, Vetsuisse Faculty, University of Bern, 
Posieux, Switzerland.

•	 Danner C (1989). Zusammenhang zwischen 
Haltungssystemen und der Fruchtbarkeit 
von niederösterreichischen Fleckviehkühen. 
Diplomarbeit, Univ. Für Bodenkultur, Wien. 

•	 Fahr R-D, Lengerken G (2003). Milcherzeugung-
Grundlagen, Prozesse, Qualitässicherung. Deutscher 
Fachverlag Frankfurt am Main.

•	 Gustafson GM (1993). Effects of daily exercise on 
the health of tied dairy cows. Prevent. Vet. Med. 
17: 209-233. http://dx.doi.org/10.1016/0167-
5877(93)90030-W

•	 Gustafson GM, Luthmann J, Burstedt E (1993). 
Effect of daily exercise on performance, feed 
efficiency and energy balance of tied dairy cows. 
Acta Agric. Scan. 43: 219-227. http://dx.doi.
org/10.1080/09064709309410170

•	 Kanswohl N, Schlegel M, Burgstaler J, Wiedow D 
(2012). Zügig und schonend melken. Bauernblatt. 
40: 39-41.

•	 Kaskous S (2014a). Weniger Zellen mit dem 
MultiLactor. Elite Magazin für Milcherzeuger. 1: 
41.

•	 Kaskous S (2014b). Melken ohne Sammelstück, 
Umstellung vom konventionellen auf 
viertelindividuelles Melken. Agrarmanager. 2: 80-
82.

•	 Kaskous S, Bruckmaier R (2011). Best combination of 
pre-stimulation and latency period duration before 
cluster attachment for efficient Oxytocin release 
and milk ejection in cows with low to high udder-

filling levels. J. Dairy Res. 78: 97-104. http://dx.doi.
org/10.1017/S0022029910000816

•	 Klug F, Rehbock F, Kaiser R (2006). Entwicklung 
und Erfahrungen zur Grossgruppenhaltung für 
Milchkühe. 4. Mitteilung Grosstierpraxis. 7 (4): 
148-51. 

•	 Köll S (2004). Auswirkung von Haltungssystem und 
Wirtschaftsweise auf Milchleistung und funktionale 
Merkmale bei Fleckvieh und Braunvieh in Tirol. 
Diplomarbeit, Institut für Nutztierwissenschaften, 
Uinversität für Bodenkultur Wien, Österreich.

•	 Müller AB, Rose-Meierhöfer S, Ammon C, Brunsch 
R (2013). The effects of quarter-individual milking 
in conventional milking parlors on the somatic 
cell count and udder health of dairy cows. J. 
Dairy Res. 80: 36-44. http://dx.doi.org/10.1017/
S0022029912000611

•	 Müller AB, Rose-Meierhöfer S, Ammon C, Brunsch 
R (2011). Comparison of the effects of quarter-
individual and conventional milking systems on 
milkability traits. Archiv Tierzucht. 54(4): 360-373. 

•	 Olesen I, Lindhardt E, Ebbesvik M (1999). Effects 
of calving season and sires breeding value in a 
dairy herd during conversion to ecological milk 
production. Lives. Prod. Sci. 61: 201-211. http://
dx.doi.org/10.1016/S0301-6226(99)00069-X

•	 Richardt W (2004). Milchinhaltstoffe als Indikatoren 
für die Fütterung und Gesundheit von Milchkühen. 
Fachtagung, Themen zur Tierernährung, Deutsche 
Vilomix Tierernährung. 1-13.

•	 Sandrucci A, Tamburini A, Bava L, Zucali M. 
(2007). Factors Affecting Milk Flow traits in dairy 
cows: Results of a Field study. J. Dairy Sci. 90: 
1159-1167. http://dx.doi.org/10.3168/jds.S0022-
0302(07)71602-8

•	 SAS Institute, version 8, Cary NC, USA, 1999.
•	 Schallenberger E (2002). Eutergesundheit und 

Milchflusskurven-Praxisstudie zur Milchqualität 
und zum Milchentzug in Schleswig- Holstein. 3. 
Jahrestagung, Dresden-Pillnitz, Germany.

•	 Schubert U, Claus J, Ernst E (1982). Konstitution, 
Fruchtbarkeit und Leistung bei Milchkühen in 
modernen Haltungssystemen. Züchtungskunde. 54 
(1):16-24.

•	 Spolders M, Meyer U, Flachowsky G, Coenen M 
(2004). Differences between primiparous and 
multiparous cows in voluntary milking frequency in 
an automatic milking system. Ital. J. Anim. Sci. 3: 
167-175. http://dx.doi.org/10.4081/ijas.2004.167

•	 Streit P, Ernst E (1989). Haltungsbedingte 
Einflüsse auf die Leistung von Milchkühen des 
Landeskontrollverbandes Schleswig-Holstein. 
Züchtungskunde. 61(6): 457-468.    

•	 Tancin V, Ipema B, Hogewerf P, Macuhova J (2006). 
Sources of variation in milk flow characteristics 

http://dx.doi.org/10.1016/0167-5877(93)90030-W
http://dx.doi.org/10.1016/0167-5877(93)90030-W
http://dx.doi.org/10.1080/09064709309410170
http://dx.doi.org/10.1080/09064709309410170
http://dx.doi.org/10.1017/S0022029910000816
http://dx.doi.org/10.1017/S0022029910000816
http://dx.doi.org/10.1017/S0022029912000611
http://dx.doi.org/10.1017/S0022029912000611
http://dx.doi.org/10.1016/S0301-6226(99)00069-X
http://dx.doi.org/10.1016/S0301-6226(99)00069-X
http://dx.doi.org/10.3168/jds.S0022-0302(07)71602-8
http://dx.doi.org/10.3168/jds.S0022-0302(07)71602-8
http://dx.doi.org/10.4081/ijas.2004.167


NE  US
Academic                                      Publishers

Advances in Animal and Veterinary Sciences

April 2015 | Volume 3 | Issue 4 | Page 232

at udder and quarter levels. J. Dairy Sci. 89: 
978-988. http://dx.doi.org/10.3168/jds.S0022-
0302(06)72163-4

•	 Tröger F (2004). Die richtige Einstellung - auch beim 
Melken wichtig. 5. Jahrestagung, Bad Sassendorf, 
Germany.

•	 Valde JP, Hird DW, Thurmond MC, Osteras O 
(1997). Comparison of ketosis, clinical mastitis, 
somatic cell count, and reproductive performance 
between free stall and tie stall barns in Norwegian 
dairy herds with automatic feeding. Acta Veterinaria 
Scandinavica. 38(2): 181-192.

•	 Weber S, Papst K, Ordolff D, Gravert HO (1993). 
Fünfjährige Untersuchung zur Umstellung auf 

ökologische Milcherzeugung. 2. Mitteilung: 
Milchqualität und Tiergesundheit. Züchtungskunde. 
65: 338-347.

•	 Weiss D, Helmreich S, Möstl E, Dzidic A, Bruckmaier 
R (2004). Coping capacity of dairy cows during the 
change from conventional to automatic milking. J. 
Anim. Sci. 82: 563-570.

•	 Weller RF, Cooper A (1996). Health status of dairy 
herds converting from conventional to organic dairy 
farming. Prevent. Vet. Record. 139: 141-142. http://
dx.doi.org/10.1136/vr.139.6.141

•	 Wolkerstorfer F (2006). Die Ketten weg-vom 
Anbinde-in den Laufstall. Der fortschrittliche 
Landwirt, Heft. 41(1): 10-13.

http://dx.doi.org/10.3168/jds.S0022-0302(06)72163-4
http://dx.doi.org/10.3168/jds.S0022-0302(06)72163-4
http://dx.doi.org/10.1136/vr.139.6.141
http://dx.doi.org/10.1136/vr.139.6.141

