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Abstract

Compost barns for dairy cows are showing increased popularity also in Central Europe. A compost
barn is used mainly as a two-area system with a bedded lying area and a solid feeding alley. Saw-
dust or dry fine wood shavings or wood chips are mostly used as bedding material, which has to be
stirred twice a day. Stirring aerates and mixes faeces and urine into the bedding material, the
mixture decomposes by means of aerobic microorganisms. A joint research project between the
Agricultural Research and Education Centre Raumberg-Gumpenstein (HBLFA) and the Institute
for Sustainability Sciences Téanikon (ISS) analyzed amongst other things, the cleanliness of the
animals, integument alterations, lying behaviour and the current lameness situation of animals. A
total of 138 cows were examined on five Austrian dairy farms. All cows were visually scored and
animal behaviour was observed by data loggers as well as by direct observation. The mean value
concerning cleanliness of animals was 0.44, while the udder was the cleanest and the lower leg the
dirtiest area. Only a few lesions in carpal and tarsal joints could be found. Cows showed no differ-
ences in lying behaviour between times of day and temperatures. Large differences in lying beha-
viour were evident among farms. While on the compost barn farms only around 25% of all cows
were scored to be lame, on cubicle-housing system farms 31% - 46% of the cows fell into that cat-
egory (p < 0.001). From the present results, the compost barn can be seen as an animal-friendly
system. In further investigations other factors affecting animal health and to resolve any outstand-
ing issues concerning economy and alternative litter materials should be analyzed.
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1. Introduction

Compost barns for dairy cows are also becoming more and more popular in Central Europe. They have already
been successfully built and operated for quite some time in Israel and America. A lot of the scientific findings
currently available on this kind of housing system come from America, especially Minnesota [1]-[5].

A compost barn is used mainly as a two-area system with a bedded lying area and a feeding alley, which can
have either a solid or a slatted floor. Regarding bedding, good experience has been gained in Austria with saw-
dust and wood shavings. Starting with a bed approximately 20 to 25 cm high (1.8 - 2.5 m*/animal), about 0.4 to
1.3 m*/animal is added every 2 to 7 weeks (10 - 15 m*/animal and year). The bedding material is loosened once
or twice a day with a grubber or rotary hoe to a depth of 20 to 25 cm, working in any faeces and urine. This lets
air into the bedding so that the mixture can decompose with the help of aerobic micro-organisms [6]. The result
is a loose, friable bedding material. Its temperature should be between 30°C and 45°C in order to quickly convert
the organic substance and kill off undesirable germs while supporting beneficial germs [7]. As far as possible,
new bedding should not be started during the winter months because it is difficult for the rotting process to begin
in the cold. The lying area may be separated from the feeding alley by walls or it may be placed about 30 to 50
cm lower. Compost removal (mucking out) is performed twice a year (in spring and autumn) when the compost
bedding has reached a thickness of 50 to 60 cm. The size of the lying area is of crucial importance not only for
the cleanliness and wellbeing of the animals but also for the efficiency of the housing system. While in Israel
there is an area of between 13 and 20 m* for each animal, in the USA the lying areas are 7.5 to 9.2 m? per cow
[8]. With regard to the size of lying area, the division of space and the management (bedding, and dung remov-
al), the systems commonly used in Austria are more similar to the American system. Positive effects on effi-
ciency are seen with simple structures with low construction costs and a relatively small amount of working
hours needed to care for the lying areas. However, the availability of cheap bedding materials is of great impor-
tance with regard to the efficiency of the compost housing system. Economical sources of supply have to be
found on individual farms, and further research work has to be performed on alternative bedding materials. In
any case, the compost barn can be considered as an interesting system for grassland farms without a great deal
of straw available.

2. Materials and Methods

A joint research project between the Agricultural Research and Education Centre Raumberg-Gumpenstein
(HBLFA) and the Institute for Sustainability Sciences Ténikon (ISS) analyzed the overall conditions involved in
the construction and running of compost barns for dairy farming. Amongst other things, the integument altera-
tions, cleanliness of the animals, lying behaviour and the current lameness situation of animals were examined.

Investigations into animal behaviour, cleanliness of the animals, integument alterations and lameness assess-
ments were performed on five Austrian farms with compost barns in Upper Austria and Styria. A total of 138
cows were examined. The herd size on the farms varied between 18 and 35 cows. Another two farms in Upper
Austria were included in a questionnaire survey, so a total of seven farms with compost barns.

2.1. Animal Behaviour

The place selected by the animals for lying and standing was investigated by direct observation. On each farm,
on two days, the behaviour of 10 focus animals was recorded during the periods from 10:30 to 12:30 hrs and
from 14:00 to 16:00 hrs, in S-minute intervals. It was noted whether and where the animals were lying—on the
edge (near the outside wall, near the inside wall), in the centre or outside of the lying area. The places found for
standing at the particular time was also documented.

2.2. Cleanliness of the Animals

The cleanliness of the animals was assessed using the model devised by Faye and Barnouin [9] on all of the an-
imals in the herd. With this model, the animals are assessed on five areas of the body (zones) with five scores (0
= no dirt to 2 = totally dirty or covered with thick plaques of dirt):

Zone 1: Area between the base of the tail, the ischial tuberosity and the area of the suspensory apparatus of
udder;

Zone 2: Udder viewed from behind;

(=)



E. Ofner-Schrock et al.

Zone 3: Lower hind leg (area of the tarsus to the dewclaw);
Zone 4: Udder viewed from the side;
Zone 5: Upper hind leg (excluding the tarsus).

2.3. Integument Alterations (Hairless Patches, Lesions, Swellings)

The integument alterations were also assessed with all of the animals in the herd, using the system devised by
Ekesbo [10]. The assessment was limited to the carpus, tarsus and the tarsal joint. The examination included
hairless patches, dry scabs and open wounds (according to size) and swellings.

2.4. Lameness

In this project the animals were assessed according to a model developed by Winckler and Willen [11], in which
the degree of lameness was classified according to five scores (values):

Score 1: Normal gait;

Score 2: Uneven gait;

Score 3: Short striding gait with one limb;

Score 4: Short striding gait with more than one limb or strong reluctance to bear weight on one limb;

Score 5: Does not support on one limb or strong reluctance to put weight on limb in two or more limbs.

Before being assessed, the cows were locked in the feeding rack and then released individually and assessed
while walking in the feeding alley.

2.5. Statistical Analysis

The data were analyzed with Microsoft Excel and the statistics software packages R and Statgraphics Centurion.

3. Results and Discussion

This article gives selected results from the research project entitled “Overall conditions for the use of compost
barns in dairy farming” (“Rahmenbedingungenfiir den Einsatz von Kompoststéllen in der Milchviehhaltung”). A
full indication of all of the results is given in the final report on that project [12].

3.1. Animal Behaviour

The proportions of cows standing and lying show that, in addition to the differences between morning and af-
ternoon, the great differences are mainly between farms (Table 1). Within the present temperature range it was
not possible to observe any connection between the temperature and the proportion of cows lying. Even at high-
er temperatures no avoidance of the lying areas could be discerned. Furthermore, the lying area was very seldom
used for standing and only by a few animals. Regarding the location selected for lying, there were no differences
between morning and afternoon (Figure 1). Here the differences between farms were much greater, too. The
choice of lying locations and the overall lying behaviour were greatly influenced by the structural arrangement
and the shape of the lying area (long and narrow to short and wide). The open construction with good ventilation
in all farms allowed for a good stable climate even in high temperatures. Zahner [ 13] was able to show in inves-
tigations that cows prefer open lying areas in summer and more protected areas in winter.

3.2. Cleanliness of the Animals

Table 2 summarizes the results on cleanliness of the animal. The mean value across all zones was 0.44. The
most dirty area of the body was zone 3 (lower hind leg) with an average score of 0.80; the least dirtiness was in
zone 4 (udder seen from the side) with an average score of 0.19. As shown in Figure 2, the cleanliness of the
animals in compost barns is comparable with other housing systems [14] [15]. Horning [16] found an average
dirtiness of 0.40 (54 farms) in cubicle housing systems, 0.59 (30 farms) in deep-litter systems and 0.77 (29 farms)
in sloped-floor systems, but stressed the high levels of variation within one system.

The animals in the compost barn display a good level of cleanliness. The greater degree of dirtiness in the
area of the lower leg is probably incurred mostly in the feeding alleys. The very low level of dirtiness on the
udder is a positive observation with regard to udder health, because a dirty udder is in particular connected with
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Table 1. Proportion of standing and lying cows and temperature in the two-day period on the five farms with compost barns
examined.

Proportion of standing animals [%] Proportion of lying animals [%)] Temperature [°C]
Period Farm

Average Min. Max. Average Min. Max. Average Min. Max.
1 76.4 46.4 100.0 23.6 0.0 53.6 16.5 16.1 16.9
2 453 13.0 100.0 54.7 0.0 87.0 15.4 12.9 18.5
Morning 3 51.8 31.3 78.8 48.2 21.2 68.8 19.8 17.0 22.4
4 42.8 10.0 90.0 57.2 10.0 90.0 20.9 19.6 25.0
5 59.8 10.0 100.0 40.2 0.0 90.0 20.4 19.1 26.0
1 36.5 10.7 64.3 63.5 35.7 89.3 19.0 17.5 21.3
2 22.6 0.0 100.0 77.4 0.0 100.0 17.6 13.9 22.2
Afternoon 3 69.6 333 100.0 30.4 0.0 66.7 21.1 18.8 23.9
4 55.5 30.0 80.0 445 20.0 70.0 225 21.2 24.0
5 71.5 40.0 100.0 28.5 0.0 60.0 21.7 20.7 22.6

Table 2. Dirtiness of the animals broken down according to farms and zones (areas of the body).

Dirtiness (mean values)

Farm Number of Zone Total for
animals Mean value  zones (index)

Base of tail Rear of udder Lowerleg Side ofudder  Upper leg for all zones

1 27 0.70 0.26 126 0.26 0.81 0.66 3.29
2 23 0.72 0.41 1.04 0.30 0.37 0.57 2.84
3 32 0.50 0.25 0.56 0.14 0.14 0.32 1.59
4 18 0.21 0.16 0.26 0.08 0.21 0.18 0.92
5 35 0.51 0.29 0.79 0.19 0.41 0.44 2.19
If\gf‘;ﬁ‘éil\;z n=135 0.54 0.28 0.80 0.19 039 0.4 2.17
100
g+ — — — — — — — — — —
0o+ — — — — — — — — — —
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Farm, time of day
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Figure 1. Proportion of cows lying in different areas of the lying area—
edge, centre, and others.
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Figure 2. Dirtiness of the animals in different housing systems (comparative values on compost
barns from [14] [15]).

a high risk of infection with pathogens [17]. Influences specific to individual farms, such as stocking density, as
well as the management of the compost barn for instance the frequency of providing fresh bedding and dung
removal (compost removal), bedding material and amount of bedding as well as the “consistency” of the animals’
faeces should be taken into account when interpreting the dirtiness of the animals.

3.3. Integument Alterations

In the farms with compost barns investigated, there were only slight integument alterations in the animals (n =
135). Hairless patches < 2 cm appear on average in 9.6% of all cows (Max.: 25.9%; Min.: 2.2%). Hairless
patches > 2 cm could be seen on average in 2.2% of all cows (Max.: 12.6%; Min.: 0%). Dry scabs < 2 cm appear
on average in 0.7% of all cows (Max.: 4.4%; Min.: 0%). There was swelling on only one cow and no open
wounds could be detected. Comparing the proportion of animals with an intact hair coat (no integument altera-
tion) on the joints with values from other housing systems gives the image shown in Table 3. The extent of var-
ious integument alterations in different housing systems (p < 0.001) is shown in Figure 3.

In the compost barn an average of 82.6% of all of the animals displayed an intact hair coat (no integument al-
teration) on the joints. According to the aforementioned authors, this is a value that is comparable with a cubicle
housing system with straw-manure mattress (86.2%). The investigation performed by Barberg et al. [1] on ani-
mal welfare in compost barns in Minnesota (USA) there were alterations to the tarsus in 25% of the animals (n =
796). In that case, 24% of the animals had hairless patches and the remaining 1% of the animals had swellings.
No alterations were found in seven out of twelve herds.

3.4. Lameness

If we consider all of the cows observed (n = 138), 42.0% display a score of 1; 31.9% a score of 2; 16.7% a score
of 3; 6.5% a score of 4 and 2.2% a score of 5 (Figure 4). In further analysis, to have a better overview and be
able to compare the values with the data in the literature, scores 3 + 4 + 5 were classed together as “lame” and 1
+ 2 as “not lame” (Table 4). In all of the cows observed (n = 138), 73.9% could be classified as “not lame” and
25.4% as “lame”. These are compared with values from lameness assessments that were performed using exact-
ly the same methodology in ten cubicle housing systems in Styria [20]. In all of the cows observed in that case
(n=175), 54.3% could be classified as “not lame” and 45.7% as “lame”. Figure 4 shows the degree of lameness
found on farms with cubicle housing systems.

If we compare the results of the assessment on the five compost barn farms and the ten farms with cubicle
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Table 3. Proportion of animals with an intact hair coat (no integument alteration) on the joints in different housing systems
[%] (comparative values on compost barn from [15] [18] [19]).

Mean value Standard deviation Maximum Minimum
Compost barn 82.6 18.6 97.1 52.2
Cubicles with compost 59.3 10.4 66.7 52.0
Cubicles with solid matter 59.3 13.1 72.3 462
Cubicles with sand 52.3 11.4 65.0 375
Cubicles with lime-straw mattress 78.2 9.8 82.0 58.0
Cubicles with straw-manure mattress 86.2 10.6 95.0 68.2
Cubicles with loose straw 32.1 33.9 76.5 0.0
Cubicles with comfort mat 14.6 14.3 44 4 0.0
Cubicles with rubber mat 9.8 6.2 18.8 4.8
200 ~
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Figure 3. Animals with alterations to the joints in different housing systems
(comparative values on compost barn from [15] [18] [19]).
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Figure 4. Degree of lameness in all of the cows (n = 138) on the farms with
compost barns investigated compared to the degree of lameness in all of the
cows (n = 175) in the farms with cubicle housing systems investigated ac-
cording to Ofner-Schrock et al. [20].
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Table 4. Consolidated degree of lameness of cows kept in the compost barns (score 1 + 2 =
“not lame”; score 3 + 4 + 5 = “lame”).

Farm No. Number of cows % of “not lame” cows % of “lame” cows
(score 1 +2) (score 3 +4 +5)
1 34 67.6 324
2 21 57.1 429
3 30 70.0 30.0
4 18 77.8 16.7
5 35 91.4 8.6
Total 138 73.9 25.4

housing systems, significant differences appear in the number of lame cows (p < 0.001). While on the compost
barn farms only around 25% of all cows were classed as “lame”, on the cubicle-housing system farms around 46%
fell into that category. Continuing investigations to analyze other influencing factors (e.g. feeding, claw trim-
ming) and to increase the sample should be sought. Investigations by other authors on Austrian farms with cu-
bicle housing systems showed a proportion of 31% lame animals (sample size = 30 farms [21]) and 36% lame
animals (sample size = 80 farms [22]). In the investigation performed by Barberg ef al. [1] in compost barns in
Minnesota (USA), 7.8% of the animals (n = 793) displayed clinical lameness using the five-stage system estab-
lished by Sprecher et al. [23]. There were no lame cows to be found in two out of twelve herds.

4. Conclusion

From the present results, the compost barn can be seen as an animal-friendly system. Further investigations are
desirable to analyze other factors affecting animal health and to resolve any outstanding issues concerning
economy and alternative litter materials.
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