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Alban, L. and J. F. Agger. Welfare in Danish dairy herds 2. Housing systems and 
grazing procedures in 1983 and 1994. Acta vet. scand. 1996, 37, 65-77. This paper 
presents the second part of a quest10nnaire survey earned out m 2148 Damsh dairy 
herds durmg 1994, as well as results from a s1m1lar survey earned out m 1983 The wel
fare status and trends durmg the 11 year penod are discussed with respect to cattle hous
mg systems and grazmg procedures Generally speakmg, the results show that Damsh 
dairy farmers m 1994 followed the common recommendat10ns, 1 e 1) there are parti
tions between stalls m almost all tie stall houses, 2) feedmg cubicles are seldomly seen 
m cubicle houses, 3) beddmg 1s provided for most cows, 4) saw dust as beddmg for cows 
is not commonly used, and 5) the maJonty of cows and heifers are pastured dunng sum
mer However, adjustments m the followmg areas would be appropnate: I) tie systems 
which restrict the cow's natural nsmg and lymg should be phased out, and 2) loose 
housed heifers m boxes should have access to a bedded restmg area 

cattle; animal welfare; behaviour; health; questionnaires; surveys; descriptive epi
demiology. 

Introduction 
The economic and competitive developments 
characterizing intensive dairy mdustry inevita
bly have an impact on production, housing, and 
management. Examples thereof m Denmark are 
increased labour costs, increased milk produc
tion per cow, and increased herd size for herds 
remammg m business. And also due to milk 
quotas introduced in 1984, the number of dairy 
cows have declmed. The current discussion in 
Denmark focuses on the possible impact of this 
development on cow welfare (Anon. l 988a, 
Tinggaard 1994). Studies by Agger (1981, 
1983) and Agger & Willeberg (1991) indicate, 
under Damsh conditions, relationships between 
current developments m housing, management, 
and productivity, and increased mortality in 
dairy cows from 1960 to 1991. 

Simonsen (1993) defmed welfare to be the sum 
of positive and negative experiences that an an
imal has. As examples of substantial negative 
experiences Simonsen (1993) stated pain, fear, 
and frustration, and as substantial positive ex
periences joy, play, and satisfied expectat10ns. 
Under climatic condit10ns like the Danish, 
dairy cattle are housed generally 6 months a 
year. Therefore, the housing system and graz
ing procedures inevitably have a great impact 
on the experiences of the cows. 
The aim of the present paper is to discuss the 
welfare status in Danish dairy herds with re
spect to housing systems and grazing proce
dures. Information about housing systems, 
grazing procedures, and management routines 
in Danish dairy herds was last gathered m 1983 
from 156 dairy herds and m large scale in 1988 
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from 12,096 dairy herds (Anon. 1988b). Results 
from a 1994 survey carried out in 2148 Danish 
dairy herds selected in Ringlmbing County, Fu
nen County, and around the city of Brnrup, as 
well as results of the 1983 survey are presented. 
Disease management routines and welfare are 
dealt with in another paper (Alban & Agger 
1996), and health management and general pro
cedures are dealt with in a third paper (Agger & 
Alban 1996). 
The questionnaire survey was carried out as a 
part of the research project "Welfare in dairy 
cows" funded by the Danish Ministry of Agri
culture. 

Materials and methods 
Tlns publication and the publications by Alban 
& Agger (1996) and Agger & Alban (1996) are 
based on 2 data sets collected in 1983 and m 
1994. The results from the 1983-study in 152 
tie stall herds will be given in the text and from 
the 1994-study of 2148 dairy herds primarily in 
tables. The materials and methods for both sur
veys are described in detail in Alban & Agger 
(1996). The results of the 1994 survey will be 
compared to the 1983 survey and a large survey 
carried out in 1988 (Anon. 1988b), and trends 
durmg the 11 year period will be discussed. 
Furthermore, the results of the 1994 survey will 
be compared to the general recommendations 
for cattle keeping. In case there was a signifi
cant association betweel! a vanable and type of 
housing, this is stated. The statistical evaluation 
was done by use of Chi-square test and Pearson 
standardized residual analysis (Christensen 
1990). 

Results 
The 1983 study 
A sample of 156 farms in East Denmark 
showed that 152 had tie stall houses (97.4%), 
only 3 herds (1.9%) had cubicle houses, and 1 
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had deep bed house (0.6% ). In the tie stall herds 
the 3 most commonly used tie systems were ash 
wood I double chain tie (22.5%), vertical cham 
tie with tight neck tie (23.0%) and vertical 
chain tie with loose neck tie (21.7%). 9.2% had 
yoke tie, 9.2% used neckbar tie, and 14.4% 
used other ties. Cow trainers were present in al
most all herds (79.9%). Half of the farmers 
(56.1%) turned the power on the cow trainers 
more than 21 days per month, and the other half 
(43.9%) less than 21 days per month. Ona daily 
basis 31.5% turned it on for less than 9 h, 
22.1% turned it on for 9-16 h, and 46.4% dur
ing more than 17 h. In the majority (53.0%) of 
the herds, partitions were only present between 
every 2 cows, between all cows in 33.4% of the 
herds, in 5.3% less frequent, and in the rest 
(8.3%) of the herds there were no partitions at 
all. The majority (87.3%) of the tie stall houses 
had a traditional open dung channel, while the 
rest (12.7%) either had the dung channel cov
ered with gratings or slats. Almost all (96.0%) 
farmers had the cows on concrete floor, and 
only 4.0% on bricks in very old stalls. Concrete 
floor with long straw bedding was commonly 
used (80.8%), and 7.6% used long straw upon 
rubber matts. Only 2. 7% used chopped straw on 
concrete, and 2.5% on rubber matts. Only 1.2% 
used saw dust on concrete, 3.8% used rubber 
matts without beddmg, and 1.4% did not use 
any bedding matenal at all. A total of 13.9% of 
all the herds used rubber matts for a few or all 
cows, and a total of 5.3% of the farmers used 
chopped straw. The average stall age was 13.7 
years (sd = 9.6, range 1-63 years). There was an 
almost significant (p = .09) negative correlation 
(r = -0.2) between age of stall and the general 
condition of the stall, evaluated on a scale with 
grade 0 = very bad condition, and grade 9 = 
very good condition with respect to holes and 
sharp edges. Summer grazing was practized in 
the majority of the herds (81.8%), and among 
these 43.3% pastured the cows every day and 
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night. The rest (18.2%) practiced zero-grazing. 
The average pasture time was 5 months ( sd = 1, 
range 2-7). 

The 1994 study 
Only a few herds ( 15) had mixed types of cattle 
houses. These herds were excluded from all 
other tables than Table 1. The neckbar tie was 
the most commonly used type of tie (Table 2). 
The majority of the tie stall herds used the cow 
trainer (89 .1 % ) and had partitions between all 
cows (70.4%) (Table 2). An open dung channel 
was the most common type of dung system in 
the tie stall herds (60.2%) (Table 2). The major
ity of the cubicle house herds had resting cubi
cles (94.3%) and slatted floor (89.1%) (Table 
3). Sigmficantly more cubicle house herds had 
the cows on concrete without bedding 
(p = 0.002) or with saw dust (p<0.001) than tie 
stall herds (Table 4). The average floor age in 
the tie stall houses was 20 years (sd = 12, range 
0-99), and m the cubicle house herds 15 years 
(sd = 7, range 0-93). There was a significant as
sociation between mcreasing floor age and the 
farmers' smaller score of being satisfied with 
the floor (r = --0.23, p<0.001). Heifers were de
fmed as animals between 12 and 24 months of 
age. Significantly more herds with cubicle 
houses for the cows had the heifers in boxes 
(p<0.001) and less in tie stall houses (p<0.001) 
(Table 5). Among the herds with deep bed 
houses, significantly more had the heifers in 
deep bed houses (p<0.001) and fewer in tie stall 
houses (p = 0.01). The maJonty of the tethered 
heifers were kept on concrete with straw or saw 
dust (84.2%), and the majority of box housed 
heifers were kept on slatted floor without bed
ding (96. 7%) (Table 6). Cow trainers were only 
used among heifers m very few herds (14.6%) 
(Table 7). Among the herds with cubicle 
houses, signif1cantly less summer grazed their 
cows (p=0.008) and more zero-grazed their 
cows (p<0.001) compared to the other housing 

Table 1. Types of cow housmg systems among 
2148 Darush dairy herds, which part1c1pated m a 
questionnare survey regardmg housmg system, man
agement, and welfare. The survey was earned out 
from February to September 1994 

Type ofhousmg No herds % 

Tie stall house 1875 87 3 
Cubicle house 193 9.0 
Deep bed house 65 30 
Combmations 15 0.7 

Total 2148 100 

Table 2 Type of tie system, use of cow tramer, 
presence of stall part1tions, and type of dung channel 
among 1875 tie stall herds 

Stall factor No herds % 

JYpeoft1e 
Neckbartie 1091 58 2 
Cham tie 250 13 3 
Yoke tie 165 8.8 
Other combmatmn 369 19.8 
Total 1875 100 

Use of cow trainer 
Constant use (more than 10 h a day) 871 46.5 
Penod1c use 799 42.6 
Not muse at all 203 10.8 
Did not answer 2 0 1 
Total 1875 100 

Presence of stall partitions 
Partmns between all cows 1320 704 
Partions between every 2 cows 427 22.8 
No part1ons between cows 36 1.9 
Other or combmations 91 4.9 
Did not answer 1 0 1 
Total 1875 100 

JYpe of dung channel 
Trad1tional open dung channel 1128 60.2 
Dung channel covered with gratmgs 638 34.0 
Dung channel with slats on top 80 4.3 
Combmation of types 28 1.5 
Did not answer 1 0 1 
Total 1875 100 
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Table 3. Types of cubicles and floors among 193 
herds with cubicle houses. 

Cubicle house factor No herds % 

Type of cubicle 
Restmg cubicle 182 94.3 
Feedmg cubicle 11 5.7 
Total 193 100 

Type of floor 
Slatted floors 172 89.1 
Concrete floors 19 9.8 
Both slatted floors and concrete floors 2 1 0 
Total 193 100 

systems (Table 8). More herds with deep bed 
houses had their cows outside during winter, ei
ther on pasture (p<0.001) or in an exercise area 
(p<0.001) than herds from the other housmg 
systems, where almost no cows were outside 
during wmter (Table 8). More farmers with box 
housed heifers (p<0.001) and fewer farmers 
with tethered heifers (p<O. 001) practized zero
grazing than farmers with deep bed houses (Ta
ble 9). More herds with deep bed houses had 
the heifers outside during winter, either on pas
ture (p<0.001) or man exercise area (p<0.001) 
compared to herds with the other housing 

Table 4. Types oflymg area for cows m 1875 tie stall herds and 193 cubicle house herds 

Type oflymg area Tie stall house Cubicle house 
No herds % No herds % 

Concrete with straw 1570 83 7 139 72.0 
Rubber mats without beddmg 88 4.7 12 62 
Concrete without beddmg 73 3,9 17* 8.8 
Rubber mats with straw 57 3.0 4 2 1 
Concrete with saw dust 47 25 18* 9.3 
Rubber mats with saw dust or other beddmg 6 03 2 1.0 
Did not answer 34 1.8 1 05 
Total 1875 100 193 100 

* p$;0 002 

Table 5. Housmg system for the heifers by the type ofhousmg for the cows. Heifers were defmed as ammals 
between 12-24 months of age 

Type of heifer house Tie stall house 
No herds % 

Boxes with slatts 781 41 7 
Tie stall house 750 40.0 
Deep bed house 139 7.4 
Combmatlons 192 10 2 
No answer or did not have heifers mdoor 13 0.7 

Total 1875 100 

*: p$;0 01 
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Type of cow house 
Cubicle house 

No herds % 

132* 68 4 
30* 15.5 
12 6.2 
19 9.8 
0 0.0 

193 100 

Deep bed house 
No herds % 

25 38.5 
13* 20.0 
22* 33.8 

5 77 
0 00 

65 100 

Total 
No herds % 

938 44.0 
793 37 2 
173 8 1 
216 10 1 

13 06 

2133 100 
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systems, where almost no heifers were outside 
during winter (Table 9). On the farms where the 
cows were pastured during summer, the average 
pasture time was 5.8 months (sd = 1.0, range 1-
12). Stone bruises occurred seldom, and there 
was no difference between the housing systems 
(Table 10). The average walking distance for a 
cow on pasture was 119 m (sd = 173, range 1-
1500 m). 

Discussion 
Housing systems for the cows 
Cattle houses. In the 1988 survey (Anon. 
1988b ), 92% of the herds had tie stall houses. 
Cubicle houses accounted for 6.4%, deep bed 
houses for 1.4%, and the remainmg (0.2%) had 
mixed types of housing. The difference be
tween the 3 surveys mdicates a slight change 
from tie stall houses to the larger loose houses 
(Table 1 ). This 1s in agreement with the fact that 
the average herd size is mcreasing (Anon. 
1994a). And loose housed herds are usually 
larger than tied herds. Fmally, deep bed houses 
were twice as common in 1994 as in 1988, 
while there were only 1 deep bed house among 
the 156 farms m the 1983 survey. 
There are both advantages and disadvantages 
associated with each type of cattle houses. 
Broom ( 1992) mentioned that the good housing 
system gives the cow control over its environ
ment, is predictable and diverse. This is to some 
extent favoured m the loose house. The loose 
house also allows social contact with other 
cows and the possibility of exploring the envi
ronment. A disadvantage for the loose house is 
a high degree of fecal contamination which 
may be associated with an increase in the inci
dences of claw disorders (Baggott & Russell 
1981, Peterse, 1992). And there may be a high 
level of social tension compared to grazing 
(Miller & Wood-Gush 1991), especially ifthere 
is a high stocking density (Wierenga 1983). 

Figure 1. Cham tie (Mortensen 1971, w1thpenms
s10n) 

Figure 2 Yoke tie (Rom 1995, with penmss10n) 

Figure 3. Neckbar tie (Rom 1995, with penms
s10n). 
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Table 6. Type oflymg area for the heifers among 793 dairy herds with tethered heifers and 938 herds with box 
housed heifers. 

Type oflymg area 

Concrete with straw or sawdust 
Concrete without beddmg 
Slatted floors without beddmg 
Rubber mats with or without beddmg 
Slatted floors with bedding 
Did not answer 

Total 

Table 7. Use of cow tramer among tethered heifers 
m 793 dairy herds. 

Use of cow tramer for the heifers No herds % 

Not muse at all 677 85.4 
Constant use (more than !Oh a day) 57 7.2 
Penod1c use 59 7.4 

Total 793 100 

Tied heifers Box housed heifers 
No herds % No herds % 

668 84 2 14 1.5 
83 10.5 8 09 
29 3.7 907 96 7 

9 1.1 1 0.1 
3 0.4 5 05 
1 0.1 3 03 

793 100 938 100 

The farmer and his cows are generally in closer 
contact in the tie stall house. This provides a 
better opportunity to observe disease. But the 
tie stall house is a restrictive environment com
pared to the loose house. Krohn & Munksgaard 
(1993) found that lying down took significant 
longer time for tethered cows than for loose 
housed cows. And tethered cows may have re-

Table 8 Grazmg procedures for the cows dunng summer and wmter by the type of housmg system for the 
cows. 

Grazmg procedures Tie stall house Cubicle house Deep bed house Total 
for the cows No herds % No. herds % No herds % No herds % 

Summer 
Grazmg 1440 76.8 117* 60.6 57 87 7 1614 75.7 
Zero-grazing 343 18.3 60* 31 1 6 92 409 19.2 
Only dry cows 77 4.1 7 36 0 0.0 84 3.9 
Exercise area 8 04 8 4.1 2 3 1 18 0.8 
Other 7 0.4 1 0.5 0 0.0 8 04 

Total 1875 100 193 100 65 100 2133 100 

Winter 
Zero-grazmg 1850 98.7 190 98.4 54 83 1 2094 98 2 
Grazmg 11 0.6 0 0.0 8* 12.3 19 09 
Exercise area 9 0.5 3 1.6 3* 46 15 07 
Other 5 0.3 0 0.0 0 0.0 5 0.2 

Total 1875 100 193 100 65 100 2133 100 

*: 
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Table 9. Grazmg procedures for the heifers durmg summer and wmter by the type of housmg system for the 
heifers 

Grazing procedures Tie stall house Cubicle house Deep bed house Total 
for the heifers No herds 

Summer 
Grazmg 761 
Zero-grazmg 30* 
Exercise area or other 2 
Total 793 

Winter 
Zero-grazmg 780 
Grazmg 8 
Exercise area or other 4 
Did not answer I 
Total 793 

* p<O 001. 

duced possibility of grooming their back part -
depending on the tie system (Munksgaard & 
Krohn l 990). Hock lesions are also common in 
inadequately designed tie stalls (Thysen 1987, 
Krohn &Munksgaard 1993,Alban eta/. 1995). 
Regarding construction of new cattle houses, 
The National Committee on Danish Cattle Hus
bandry recommends loose houses for large 
herds, because they comply better with the 
cows' need for social behaviour and freedom of 
movement than the tie stall houses (Thogersen 
1995). 

Tie systems in the tie stall house. In 
the 1988 survey, 43% of the herds had neckbar 
tie, while 14% had chain tie, and 12% yoke tie. 
The difference between the 3 surveys indicates 
that many farmers install neckbar ties when 
they change tie system (Table 2). From a wel
fare point of view, this is a positive trend, since 
the other ties are considered to be less suitable. 
E.g. Mortensen (1971) found that the cham tie 
and the yoke tie restricted the cow's natural ris
ing and lying. Blom (1981) found that the yoke 

% No herds % No herds % No herds % 

96 0 805 85.8 160 92.5 1726 90.6 
3.8 121* 12 9 IO 5.8 161 8.5 
0.3 12 I 3 3 I 7 17 0.9 
100 938 100 173 100 1904 100 

984 927 98.8 154 89 0 1861 97.7 
I 0 5 05 12* 69 25 I 3 
05 I 0 I 7* 40 12 06 
0.1 5 05 0 0.0 6 03 
100 938 100 173 100 1904 100 

Table I 0 Occurrence of stone bruismg of the 
claws based on the farmers' memory Only herds 
which practiced summer grazmg were mcluded 

Occurrence No herds % 

Never happened 589 36 5 
Seldom 972 60.2 
Frequent 50 3 l 
Did not answer 3 0 I 
Total 1614 100 

tie was associated with lameness. And Munks
gaard & Krohn (1990) found that the yoke tie 
restncted the cow's movement, hindered the 
cow in nsing and lying, and reduced the pos
sibility of grooming. 

Cow trainer. In the 1988 survey, 29% of the 
herds used the cow trainer constantly, 48% in 
periods, and 23% did not use it. The results of 
the 3 surveys may indicate that more farmers 
use the cow trainer today compared to 1983 and 
1988 (Table 2). The function of the cow trainer 
is to force the cow back when it defecates, and, 
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hence, improve the cleanliness of the stall and 
the claw health (Bergsten & Pettersson 1992). 
Some authors found that the cow trainer had a 
negative impact on the cows behaviour (Le/
court et al. 1986, Kohli 1987), while others 
found no effect (Metzner & Groth 1992, Simen
sen & Boe 1988). Regarding health, diverging 
results exists as well. Some authors found im
proved health (Bergsten & Petterson 1992, 
Matzke et al. 1992), while others found no or 
even a negative effect on the health (Bakken 
1982, Alban et al. 1995). Since 1988 in Swe
den, it has been prohibited to install or use a 
cow tramer in new tie stalls, and the use of cow 
trainers in already existing tie stalls was phased 
out by the end of 1993 (Anon. 1994b). If a 
farmer wants to use the cow trainer, the Danish 
recommendations should be followed to mmi
mize the possible negative impact of the cow 
trainer: correctly placed cm above the cow's 
back), daily checked, switched off in longer pe
riods, and not used for ill animals, cows in heat, 
cows in late pregnancy, or steers in boxes 
(Anon. 1991 ). 

Stall partitions in the tie stall houses. 
Unfortunately, no information was available on 
this subject in the 1988 survey. A comparison 
ofresults from the 1994 and the 1983 survey m
dicates that many more herds have partitions 
between all cows in 1994 (Table 2). From a wel
fare point of view this is a positive trend, since 
the partitions may reduce the incidence of teat 
injuries (Nasi & Saloniemi 1981, Bakken 1982, 
Matzke et al. 1992). 

Type of dung channel system in the tie 
stall houses. Since 1983 it has become more 
common to have gratings over the dung chan
nel. It was observed that the open dung channel 
system may provide less draught and urine 
splash in the stall than the other types with grat
ings or slats over the dung channel. Therefore, 
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the open dung channel may provide a better en
vironment for the cow. But further work is 
needed on this subject. 

The cubicle and the floor type in the 
walking area in the cubicle house. 
There was no information on these subjects in 
the 1983 or the 1988 surveys. Therefore, no in
ference can be made about a trend in the devel
opment. Regardmg type of cubicle, the only 
conclusion which can be drawn is, that only a 
few herds had feeding cubicles in 1994 (Table 
3). From a welfare point of view this is positive, 
since the feeding cubicle is known for poor hy
giene (Rddum et al. 1982). Regardmg floor 
type, slatted floor was by far the most common 
kmd offloor m 1994 (Table 3). The welfare im
pact of the different kmds of floor types is dif
ficult to judge, since detailed information is 
needed on e.g. the maintenance level of the 
floor, and for slatted floor, the width of the slats 
and the opening between the slats. But as a gen
eral judgment, Blom (1982), Buchwald et al. 
(1982) and Thysen (1987) found that a solid 
concrete floor may lead to more incidences,of 
lameness compared to slatted floor. Hence, it is 
positive that there were only few cubicle houses 
with solid floor m 1994. 

Type of lying area. In the 1988 survey, 
84% of the farmers used straw as bedding, 6% 
used saw dust, while 10% did not give bedding 
at all. It appears that the proportion of farmers 
giving bedding to the cows was unchanged in 
1994 (Table 4) compared to 1988, but it was 
less than in 1983. Saw dust was almost not in 
use in 1983, in 1988 it was more common, and 
in 1994 it was less common again (Table 4). 
From a welfare point of view, the low use of saw 
dust is positive, since use of saw dust is sup
posed to have a negative impact on the udder 
health (Schmidt et al. 1985). A well-bedded 
resting area provides the best opportunities to 
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mamtain a good health (Schmidt et al. 1985, 
Ekesbo 1966), and as an example, Krohn & 
Munksgaard (1993) found that tramped teats 
may be a result of too little or no bedding. Fur
thermore, Szngh et al. (1993) found, that cows 
lay down for longer periods in deep bed houses 
compared to cubicle houses probably because 
they preferred the comfortable lying surface. 
The use of chopped straw was much more com
mon in 1994 compared to 1983. Chopped straw 
is used by some farmers because it is able to 
pass through the opemngs between grates or 
slates. Schmidt et al. ( 1985) found that chopped 
straw had the same absorption capacity as not
chopped straw, and therefore, there should be 
no welfare implications for the use of chopped 
straw. 
In both the 1983 study and the 1994 study there 
was a negative correlation between floor age 
and the general condition of the floor. The low 
correlation (r2""0.05) indicates that quality and 
maintenance are more important than the age of 
the floor. 

Housing system for the heifers 
Housing and type of lying area. In the 
1988 survey, loose houses - including deep bed 
houses - accounted for half of the herds, while 
the tie stall houses were used in the other half of 
the herds. It is not possible to make a closer 
comparison between the surveys, since the re
sults of the 1988 survey were not presented in 
detail, and no information on this subject was 
available from the 1983 survey. Regarding type 
oflying area for heifers, the 1983 survey did not 
cover this subject. In the 1988 survey, the per
centage of farmers which used bedding for the 
loose housed heifers was not mentioned, while 
it was stated that 86% of the herds with tethered 
heifers used bedding. Hence, no change has 
probably taken place among the tie stall farm
ers (Table 6). Among the loose housed heifers, 
the majority were kept in boxes on slatted floors 

without bedding. Boxes provide young cattle 
with an opportunity for social contact with 
other animals of the same species - which they 
have a strong need for (Broom 1982). But a high 
stocking density should be avmded, smce it is 
associated with high risk of tramped tails which 
may need amputation (Madsen et al. 1987). 
Both from a welfare point of view and to im
prove production, boxes with a bedded resting 
area and a not-bedded walking area are recom
mended for heifers. (Anon. 1991, Thogersen 
1995). 
Cow trainer for heifers. No information 
on this subject was available in the 1983 survey. 
In the 1988 survey, 11 % of the herds used the 
cow trainer for the heifers. Compared to the 
1988 survey, there may have been a slight in
crease m the use of cow trainers for heifers (Ta
ble 7). It is our belief, that the cow trainer is less 
suitable for the heifers than for the cows, because 
young animals in general are more nervous than 
older ones. 

Grazing 
Cows on pasture - during summer. In 
the 1988 survey, 72% used summer grazing, 
23% zero-grazing, 3% exercise area, and the 
rest (2%) used other procedures. Hence, from 
1988 to 1994, there has been a trend towards m
creased use of summer grazing (Table 8). But 
compared to 1983, fewer herds practiced sum
mer grazing in 1994. From a welfare point of 
view, the increased tendency to let the cows 
graze is positive, smce grazing, generally 
speaking, is associated with better health and 
reproduction (Ekesbo 1966, Kristensen et al. 
1986, Krohn 1986, Krohn & Rasmussen 1992, 
Gustafson 1993). The positive effect is prob
ably due to both grazing, sunshine, and fresh 
air. Freedom of movement is important too, 
since it allows the animals to perform a wide 
range of species-specific behaviours. Further
more, the negative effects of a less suitable 
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housing system are mimmized by daily exer
cise. It should be mentioned, that summer graz
ing is compulsory in organic Danish cattle 
keeping (Anon. 1994c). As well, The National 
Committee on Danish Cattle Husbandry rec
ommends that tie stall cows should have the 
possibility for exercise either by use of summer 
grazing or in an exercise area (Thogersen 
1995). 
Cows on pasture - during winter. No 
information on this subject was available in the 
1988 survey. In the 1983 survey the cows were 
pastured for a maximum of 7 months. This in
dicates that winter grazing was not in use at all 
in 1983. In 1994, winter grazing was almost 
only used in deep bed herds (Table 8). The Dan
ish Veterinary Health Board has, in the light of 
the Danish law for protection of animals, spec
ified that animals which are kept outside during 
winter should have access to shelter, a dry bed
ded lymg area, and be provided with supple
mental food and fresh water (Nielsen, personal 
comm. 1994). The deep bed houses are often 
constructed in such a way that the cows may 
walk in and out freely. In this way, the Health 
Board's recommendations can be followed eas
ily. This may explain why it was almost only the 
deep bed farms which practiced winter grazing. 
It can be expected that, in particular the tied 
cows, may benefit from exercise during winter, 
and this can be provided by use of an exercise 
area. It should be mentioned that in the organic 
Danish cattle farming, all animals should have 
the possibility for regular exercise during win
ter (Anon. l 994c ). 
Heifers on pasture - during summer. 
There was no information on this subject in the 
1983 survey. In 1988, 91% of the farmers had 
the heifers on pasture and 6% practiced zero
grazing during summer. This is almost the same 
as the 1994 survey (Table 9). Under the as
sumption that grazing has the same effect on 
heifers as on cows, the common use of summer 
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grazing is positive, and the relative high use of 
zero-grazing among box housed heifers is un
fortunate. Foldager et al. (1993) found that 
summer grazing had a positive impact on the 
development of the heifers' motorical system, 
the ease of handling, and later on the ease of 
milking. Furthermore, the National Committee 
on Danish Cattle Husbandry states that heifers 
should be grazed at least one season during the 
rearing period (Thogersen 1995). 
Heifers on pasture - during winter. 
Winter grazing was not mentioned either in the 
1983 survey or in the 1988 survey. Among the 
1994 herds, winter grazing of heifers was al
most only seen in deep bed herds (Table 9). 
Again, this may be related to the ease at pract
ize grazmg in deep bed houses. The recommen
dation for cows on pasture during winter is also 
valid for the heifers. 
Walking distance and problems with 
stone bruising of the claws. No informa
tion was available on these subjects in the sur
veys from 1983 og 1988. Danish dairy cows do 
not have to walk very far to reach the field, 
compared to how long they walk on the field, 
and only a few herds had frequent problems 
with stone brmsmg (Table 10). Cows walk 
longer on the field, e.g. Krohn et al. (1992) 
found that cows with free access to grazing ar
eas would walk 2.0-3.4 km per day during sum
mer time. Furthermore, Gustafson (1993) con
cluded that "exercise for 0.5-3 km per day had 
a significantly positive effect on the health of 
the cows around calving". Chesterton et al. 
(1989) found that the track maintenance level 
was associated with lameness in dairy cows. 
Therefore, the conclusion may be, that exercise 
has a positive effect on the cows' health and 
reproduction - given the path is maintained. If 
it is difficult to maintain the path, an exer
cise area, e.g. made of concrete, may be an al
ternative way of providing exercise for the 
cows. 
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General pomts with questionnaire 
data. The possibility ofbias in a questionnaire 
survey is discussed m an adjacent paper (Alban 
& Agger 1996). 

Conclusion 
It is the farmer who is in daily contact with the 
cows - not the veterinary practitioner or the ag
ricultural advisor. Hence, to improve welfare, 
means should be taken to inform farmers about 
welfare aspects of housing systems and grazing 
procedures. The results show that generally 
speakmg the Danish dairy farmers in 1994 fol
low the common recommendations: 1) there are 
partitions between stalls m almost all tte stall 
houses, 2) feeding cubicles are seldomly seen 
in cubicle houses, 3) bedding is provided for 
most cows, 4) saw dust as bedding for cows is 
not commonly used, and 5) the majority of cows 
and heifers are pastured durmg summer. How
ever, adjustments in the following areas would 
be appropriate: 1) tie systems which restnct the 
cow's rising and lying should be phased out, 
and 2) bedding should be provided for the loose 
housed heifers in boxes. 
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Sammendrag 
Velfrerd i danske malkekvregbesretnznger 2 Staldsy
stemer og grresnzngsrutzner z 1983 og 1994 

Denne art1kel prresenterer anden de! af et rundsporge 
udfort 1 2148 danske malkekvregbesretnmger 1 1994 
samt resultater af en lignende undersogelse fra 1983. 
Staldsystemet og grresnmgsrutmens betydnmg for 
velfrerden d1skutteres, ligesom status og udv1klmg 
gennem de 11 iir kommenteres Resultateme v1ser, at 
generelt set folger danske mrelkeproducenter anno 
1994 de greldende anbefalmger 1) Der er biisead
sk1llelse mellem hver biis 1 nresten samtlige bmde
stalde, 2) fodersengebiise er 1kke srerligt udbredte, 3) 
de fleste koer har stroet leje, 4) savsmuld som stro
else bruges kun af fii, og 5) de fleste mrelkepro
ducenter har bade koer og kv1er pa grres om som
meren. lEndnnger pa folgende omrader vii dog vrere 
hens1gtsmress1ge· 1) Bmdsler, som hmdrer koen 1 at 
reJSe og lregge s1g naturligt, bor udfases, og 2) boks
opstaldede kv1er bor have adgang ti! stroet leje 
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