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Introduction

The quality of animal products depends on 
farming systems:

housing system
grazing or not grazing
animal health
quality of feed and water
etc. 

Housing and grazing are important welfare 
factors for dairy cows 



Grazing/housing – animal welfare

Because of public demand: 
• grazing is stimulated in some countries
• grazing is obligatory for organic farming
• movement of animals is recommended by 

cross compliance conditions (EU Reg. 
1782/2003 – exct. measure)

• farmers in Slovenia are afraid for a ban on tie 
stalls 



Objective

To compare different housing systems 
To compare grazing or not grazing 
Measure of performance: milk yield and quality, udder  
health



Present situation – housing system
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Survey: Data from 5.038 farms with 75.268 dairy cows in Slovenia; 15 cows/farm



Present situation – animal health
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Material and methods

Data
Dairy farms in Gorenjska
Milk recording data (2000 – 2007)

580.299 measurement / 27.000 cows
Milk yield, fat & protein content, SCC, urea

Housing system for 410 farms, questionnaire:
268 farms with tie housing system (in-door system)
55 farms with loose (cubicle) housing system (in-door system)
58 farms with tie housing system + grazing (out-door system)
29 farms with loose housing system + grazing (out-door system)

Breeds and crosses: 
Simmental, Holstein-Friesian, 
Simmental x HF cross



Material and methods
Methods

SAS GLM & Mixed procedure

Yijklmno = µ + Bi + Pj + Ljk + Kl + PKjl + Hm + Pn + So + PSno
+ HSmo + HPmn + Fmnp + YS + eijklmnpo

Bi = breed (Simmental, Holstein-Friesian, Crosses)
Pj = Parity group (1= first lactation cows, 2 = other lactation cows)
Ljk = Lactation (1, 2, 3, 4, 5 and more)
Kl = Stage of lactation (milk recording: 1, 2 … 12)
Hm = Housing system (1= tied, 2 = loose)
Pn = Grazing or not grazing (0 = no grazing, 1 = grazing)
So = Season of milk recording (Months: Jan, Feb….)
Fp = Farm (random)
YS = Year by season (random)
e = residual



Breed effects for milk traits
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Effect of housing 
system
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Fat content (%)
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Effect of grazing
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Results – Probabilities for Ho
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Conclusions

Sample: Gorenjska region 
≈ 80% tie barns
20 % of farms grazing

Farms with loose housing system reach higher milk 
production
Housing system and grazing have statistically significant 
influence on: 

milk yield, 
milk content (fat, protein, urea) 
udder health (SCC)

No significant interaction between housing and grazing 
system



Take home message

Loose housing system and grazing reach higher milk 
production
Improvement of udder health is possible with grazing



Perspective

Farmers with tie system may have a future, if 
they will bring cows on pasture



Further analysis
This study is based on only a few animal welfare and 
health traits
We will extend this study with longevity and fertility 
traits
This will result in more clear picture with regard to 
quality and animal welfare effects.
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