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Abstract

In cast Germany, the number of heat days (> 30°C) will be three to four times higher by the end of this
century compared with 1961-1990. Such high temperatures are far above the temperamire optimom for
cattle and can cause depressions of health, fertility and performance. In a grazing experiment sackler
cows were equipped with collars and rominal transmitters, measuring the GPS position and different
physiological data of the animals over the grazing season. Characteristics of animal behaviour were
described and compared to the weather conditions. During hor days, the heart rate of the grazing cows
increased. They decreased moving over the pasture and changed their activity rhythm. The cows wene
able to limit & temperature increase of the body surface and reduced the ramen temperature presumably
bry increasing their water consumption.
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Introduction

Gomann e al. (2015) prognosticate a eriplication or a quadruplication of the number of heat days
(»30°C) For cast Germany by the end of this century compared with 1961-1990. Cattle have a rather low
temperature optimum and heat can lead to depressions of health, fertility and performance. For a better
understanding of the interactions of weather, site conditions and animal performance on pastures we
carried ont a grazing experiment. The objective of this experiment was to measure and analyse behavioural
and physiological data of grazingcows. This will be the basis for the optimization of pasture systems that
ensure high animal husbandry efficiency and animal welfare with reference to climate change. The paper
provides results of the initial experimental season.

Materials and methods

The grazing experiment was conducted at Paulinenane, northeast Germany (52°68'N, 12°72°E; 28.5-
29.5 m asl; mean annnal temperature 9.2 °C; mean annual precipitation 534 mm, Futric Histosol )
from June to September 2016, Two suckler cows of the herd were equipped with a GPS Plus Collar
I:Vtc:mnic-a.:mspm:c. Berlin). Each device consists of a collar and a ruminal transmiteer, measuring the
positions by GPS to describe moving distances (MD) and velocity, locomotion activity on the X and Y
axis accumulated over a sampling interval (LA), temperature in the reticulum [ Tr), eemperature of che
body surface at the collar (Tc) as well as the heart rate (HR) and HE counting (HRc). HR data were
filtered and only recorded when the animal rested and had very low LA (Signer ef.all 2010). The activity
and physiological data, G5 and the weather data were recorded in 3, 5 and 15 min intervals, respectively.
The (PS5 and weather data were transformed by interpolation into 3-min incervals of the animal data. The
data were evaluated for each cow during periods of each three cold and three hot daysin June, Augost and
September. A “cold day’ was characterized by maximum air cemperatures ( Tmax) of about 15 to 20 °C
(mean air temperature Tmean=17.6C Jand a hot day’ by Tmax of about 25 o 35 °C ( Tmean=29.3*C).
The daily comparison of the animal and weather data covered the time from 10:00 to 18:00 p.m.
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Results and discussion

Animal data in the course of a cold day (22 Sept 2016) and ahot day (12 Sept 201&) are shown in Figure
1 as examples for cow Mo, 10, The cows adapted their behaviour. They rednced moving over the pasture
and changed theiractivity thythm on hot days.

The distribution of periods with high and low LA has completely changed on a hot day and is characrerized
by longer continuous rest periods compared with a cold day. But there was no significant difference in
theaverage daily LA. In contrast to a cold day, very low velocities of the cow’s movement were reported
on a hot day, where the MDD values significanty decreased ( Table 1). Compared with the cold days, Tc
increased significantly by about 10 *C, but did not exceed a difference of about 3 “C to Tmean.

In contrast to a cold day, perinds of very slow rebound of Tt eg between 14:20 and 15:20 h, were
reported as well as asignificant decrease of Tr on a hot day. The remadeably slow rebound of Tr was anly
found when the position of the cows was very close to the watering point.

When the cows grazed during hot days, their heart rate increased significantly { Table 2). In comparison
with the cold days, less HE.c were registered during the hot days, indicating greater difficulries for the

COWS DO Come Do rest

Table 1. Average animal termperatures and behavioural data on cold and hot days (significant differences cokd v hot days are indicated by
different letters; P<O0E).
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Figure 1. Course of varicus parameters of cow ne. 10 en a cold and ahot day
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Table . Heart rate (HR) numbers and HR counting during cold vs hot days (Sgnificant dfferences cold vs hot days are indicated by different
letters; P0.05).

Cow ok days Hot days

HR (i) HRc ] HR {min”) HR: [}
7 BN 08 saAth 1278
o f2.4%5a M1 4T 16006
hemE 6 1500 a5 78S 14006
Conclusions

By changing their behaviour during grazing, our suckler cows were able to adapt to high temperatures.
Although we did not measure it directy, we assume that particularly high water consumption was the
precondition for that result. This underlines the importance of an adequate water management on
pastures in our region. The summer months of 2016 were comparatively cool and each of the heat periods
lasted for only three days and was preceded and followed by cooler periods. If such heat periods last
longer, as is not uncommon for our region, a larger heat stress conld be expected. The reported data on
the hot and cold days showed a similar reaction of the two cows to the different temperature situations.
But particularly in terms of HR and HRc, there are some differences between cows. Therefore, the study
should be extended over longer heat periods, involving larger samples of cows.
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