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Green Roofing against Dairy Cow Summer

Heat Stress

Heat stress for cows already starts
at 21 °C temperature in the stable
and affects milk yield negatively
above 25 °C. An improvement in
house climate can be attained
through various measures: reduc-
ing the radiation energy from sur-
rounding constructional parts, im-
proved heat dissipation through
higher wind speeds or by latent
heat with air humidifiers. To test
radiation energy reduction, a green
roof with marsh plants was put on
a steep sloped roof on a dairy cow
house. The inside temperature
could be lowered 5 °C through this,
compared to fibre cement roofing.
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he reduction of summer heat stress for

dairy cows is an important question for
the design of dairy buildings [1, 2, 4]. Paral-
lel to an increasing milk yield metabolic
energy production of cows is rising as well
[5], inducing the necessity for addition ener-
gy transfer. Heat stress for dairy cows starts
with 20 to 21 °C ambient temperature and
has negative effects on milk yield when ex-
ceeding 25 °C. Changes regarding the lying
behaviour indicate heat stress at 21 °C [6].
Lying time for cows at a thermoneutral cli-
mate is significantly longer, this may be an-
other reason for a reduced milk yield as well.
A technical parameter to measure heat stress
is the temperature-humidity-index THI. Ac-
cording to [3], the THI should be used
weighted regarding the climate zone.

[9] used a system sprinklers, shading and
ventilation and gained 1.4 kg/milk/cow and
day, compared to exclusively utilized sprink-
lers. Evaluation of economic losses by heat
stress in animal housing in general were cal-
culated to be 897 Mio $ per year in the US.

Material and methods

The solution of the cooling green roof pre-
sented here was developed by the Textile Re-
search Institute of Saxony (STFI) at Chem-
nitz (Germany). At the Federal Agricultural
Research Centre (FAL) at Braunschweig
(Germany) one of two identical dairy build-
ings was equipped with the marsh plant
green roof (Fig. ). Both dairy buildings had
measuring devices for ambient temperature
and humidity. A meteorological station was
placed close to the buildings to record out-
door climate parameters. Within a second
configuration level it is planned to collect
the water for irrigating the roof in a storage
basin beside to reuse it. The water may be
elevated to the roof by a solar powered pump.

The marsh plants consist almost of sedge
varieties (Carex), Mimulus lutus, Lythrium
salicaria, Iris pseudacorus etc. The plants
were pre-cultivated on mats beside the build-
ing and fixed on the roof three months later.
A foil was placed between roof (fibre ce-
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Fig. 1: Profile of daily temperature measures inside the stable of the green roof and roof without
plants in May 2006

ment) and the mats carrying the plants to
prevent roots from growing between the
roof tiles. The watering of the plants is con-
trolled by an irrigation microcomputer, the
water overflow is collected using the eaves
gutter.

Results

Analysis of ambient temperature in both
dairy barns demonstrates that a reduction of
ambient temperature by 5° C could be real-
ized using marsh plant green roof. The am-
bient temperature in the green roof barn did
not exceed 25°, whereas the control building
temperature came up to 30 °C during after-
noon. Figure 2 describes the run of tempera-
ture curves during May 2006 for the two
equal buildings. The difference of -5 °C
could be achieved from June to September,

Literature

Books are marked by ¢

[1] Armstrong, D. V: Heat Stress Interaction with
Shade and Cooling. J. Dairy Sci., 77 (1994), no. 7,
pp. 2044-2050

[2] ® Bockisch, F.J.: Quantifizierung von Interaktionen
zwischen Milchkiihen und deren Haltungsum-
welt als Grundlage zur Verbesserung von
Stallsystemen und ihrer 6konomischen Bewer-
tung. Ferber'sche Universitdtsbhuchhandlung,
1991, 270 S.

[3] Bohmanova, J., I. Misztal and J. B. Cole : Temperatu-
re-Humidity Indices as Indicators of Milk
Production Losses due to Heat Stress. J. Dairy
Sci., 90 (2007), no.4, pp. 1947-1956

[4] Brandes, C.: Wie Sie Hitzestress im Kuhstall
vermeiden kénnen. Top agrar spezial. Landwirt-
schaft aktuell fiir Mecklenburg-Vorpommern,
Brandenburg, Sachsen-Anhalt, Sachsen,
Thiiringen Germany, 2001, H. 6, S. 9-11

[5] Collier, R. J., G. E. Dahl and M. J. Van Baale : Major
Advances Associated with Environmental Effects
on Dairy Cattle. J. Dairy Sci., 89 (2006), no. 4,
pp. 1244-1253

[6] Caok, N. B., R. L. Mentink, T. B. Bennett and K. Burgi:
The Effect of Heat Stress and Lameness on Time
Budgets of Lactating Dairy Cows. J. Dairy Sci., 90
(2007), no. 4, pp. 1674-1682

[7] Jordan, E. R.: Effects of Heat Stress on Reproduc-
tion. J. Dairy Sci., 86 (2003), no.13_suppl, pp.
E104-E114

[8] St-Pierre, N. R., B. Cobanov and G. Schnitkey :
Economic Losses from Heat Stress by US
Livestock Industries. J. Dairy Sci., 86 (2003),
no.13_suppl, pp. E52-E77

[9] Urdaz, J. H., M. W. Overton, D. A. Moore and J. E. P
Santos : Technical Note: Effects of Adding Shade
and Fans to a Feedbunk Sprinkler System for
Preparturient Cows on Health and Performance.
J. Dairy Sci., 89 (2006), no. 6, pp. 2000-2006

too. A comparison of the temperature under
the roof of both, green roof and fibre cement,
gave us a difference in mean temperature (on sl
the surface) of 25 to 30 °C (Fig. 3). The 3
green roof acted as a shield to protect from
solar radiation. The marsh plants were sti-
mulated by the solar radiation to evaporate
more intensively, which may lead to an addi-
tional cooling effect.
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The presented alternative way of cooling
down a dairy building by green roofing
could reduce ambient temperature by 5 °C,
compared to a fibre cement roof. Further in-
vestigation will be done to measure thermal
comfort and THI, to evaluate the cooling ef- 0
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