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Effects of heat stress in cattle, resources‐saving breeding and
improvement of animal welfare
FBN has been cooperating with Brazilian scientists for almost a decade
Scientists at the Leibniz Institute for Farm Animal Biology Dummerstorf have been cooperating
with Brazilian biologists and veterinarians since 2011 to develop sustainable strategies for
improving the metabolic stability and productive life of cattle and their husbandry conditions
against the background of climate change. The influence of heat stress on fertility, oocyte and
embryonic development and energy metabolism in early embryos is being researched in various
projects.
"The close cooperation and networking with the Brazilian colleagues has not only led to a number of
important findings, but also promoted a lively exchange with students and junior scientists,"
emphasized Dr. Ralf Pöhland of the FBN Institute of Reproductive Biology. Since July 2019, Professor
Dr. Fabiana de Andrade Melo Sterza from the State University of Mato Grosso do Sul in Aquidauana
(UEMS/Brazil) has been working as a visiting scientist at FBN. Since 2011, the veterinary surgeon has
been in charge of research cooperation and exchange of scientists for Brazil.
"Agriculture is an important sector for the Brazilian economy, especially in the state of Mato Grosso
do Sul in the midwest of Brazil. The region of Mato Grosso do Sul is as large as Germany, but with a
population of 2.67 million it has far fewer inhabitants and, with 21.4 million animals, far more cattle,"
Professor Fabiana de Andrade Melo Sterza made clear. "The use of innovative biotechnologies and
biomarkers in breeding can promote the production of milk and meat while reducing the
consumption of land and resources, avoiding environmental damage and improving animal welfare.
Despite intensive research on fertility and productive life, results in this field have been stagnating
for several years. With the modern research equipment and the know‐how of the FBN, we would like
to achieve further successes in this field"
A hot climate affects cattle farming
For many years, scientists have been researching the consequences of increasing heat periods on the
metabolism and fertility of dairy cows. Similar to humans, cows breathe and sweat more at high
temperatures and absorb more water than at their comfort temperature. In German dairy cattle, this
temperature is around four to 15 degrees Celsius. From around 20 degrees Celsius, the animals have
to spend additional energy to regulate their body temperature. Tropical breeds are more adapted to
higher temperatures.

Within the framework of German‐Brazilian cooperation, several research projects are investigating
how heat affects tropical cattle breeds established in Brazil under different husbandry conditions and
what natural adaptation mechanisms these breeds have developed.
The focus is on the white beef cattle Nelore, which originally derives from the Indian zebu and is well
adapted to the hot climate, and the Girolandos, which are kept as dairy cattle throughout Brazil. The
third breed are the nearly wild Pantaneiros, which are threatened with extinction and are used to
high temperatures and humidity.
Research results receive great attention in Brazil
"Among other things, we were able to prove that the Pantaneiros, unlike the Girolandos, hardly react
to heat stress caused by very high temperatures and humidity. Respiration frequency remained
unchanged, while the Girolandos react to heat stress in a similarly negative way as the German
cattle," says Professor Dr. Fabiana de Andrade Melo Sterza. "What was new for us was that the
Pantaneira cows showed comparable symptoms to other cattle under heat stress in some
parameters under low temperatures. We want to investigate this further."
Another important finding was the positive effects on the husbandry system. "Shady animal
husbandry in forest areas resulted in improved fertility and early embryonic development after
artificial insemination, even in the heat‐resistant Nelore cattle."
Brazil is currently the largest meat producer and exporter as well as the second largest embryo
producer in the world. Animal welfare and environmental protection play an increasingly important
role. Last year the climate neutral meat seal (Brazilian beef ‐ carbon neutral) was established in
Brazil. Farmers who use integrated and low‐emission husbandry systems in forests for their cattle
can use the seal in their marketing. EMBRAPA Campo Grande, another joint Brazilian partner, is
particularly active in this area.
To improve the conditions under which cattle are kept, more and more cattle breeders are also
focusing on stress‐free handling, which livestock farmers call "Manejo Nada na mãos". This stands for
"nothing in the hands" and a new practice of herd management using speech and body control.

Joint research will continue
The cooperation with the experts from Brazil will be continued in several projects. "First of all, the
focus is on the strategies of adaptation to the environment and climate that have emerged during
the domestication and breeding of the breeds studied under the correspondingly different
conditions. Breeding strategies and husbandry recommendations are to be derived from this. In the
future, the researchers hope to identify reliable markers, i.e. concrete, easily measurable genetic
traits, which will provide solutions for improving animal welfare and health even under heat stress,"
said Dr. Ralf Pöhland. "Here we are pursuing several promising approaches that have emerged from
almost ten years of research cooperation."
Heat stress in farm animals is a research focus at the Leibniz Institute for Farm Animal Biology
Dummerstorf (FBN). The Dummerstorf Institute has climate and respiration chambers in which
research can be carried out under state‐of‐the‐art conditions and with almost any desired
temperature and humidity. On the one hand, this is of importance for the high‐yielding dairy cows,

which often suffer from heat stress during the German summer, and on the other hand, it is also
important for the improvement of livestock farming in southern countries, particularly in view of
climate change.
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Photo1
Partner in Brazil ‐ farmer Cláudio Zotesso (left) with Prof. Dr. Fabiana de Andrade Melo Sterza and Dr.
Ralf Pöhland on a cattle farm.
Photo2
Prof. Dr. Fabiana de Andrade Melo Sterza in the Dummersdorf cytometry laboratory working at the
laser scanning microscope.
Photo3
Dr. Ralf Pöhland and Prof. Fabiana de Andrade Melo Sterza (front row middle) with the Brazilian
students and PhD students who are working on the project at the institute in Aquidauana.
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Photo4
The German‐Brazilian research project focuses, among other things, on the light‐skinned Nelore
cattle, the predominant beef cattle breed in Central Brazil. The project is investigating the
advantages of keeping animals in shady forests.

The Leibniz Association
The Leibniz Association connects 93 independent research institutions that range in focus from the
natural, engineering and environmental sciences via economics, spatial and social sciences to the
humanities. Leibniz Institutes address issues of social, economic and ecological relevance. They
conduct knowledge‐driven and applied basic research, maintain scientific infrastructure and provide
research‐based services.
The Leibniz Association identifies focus areas for knowledge transfer to policy‐makers, academia,
business and the public. Leibniz institutions collaborate intensively with universities – in the form of
“Leibniz ScienceCampi” (thematic partnerships between university and non‐university research
institutes), for example – as well as with industry and other partners at home and abroad.

They are subject to an independent evaluation procedure that is unparalleled in its transparency. Due
to the importance of the institutions for the country as a whole, they are funded jointly by the
Federation and the Länder, employing some 19,100 individuals, including 9,900 researchers. The
entire budget of all the institutes is approximately 1.9 billion Euros.
www.leibniz‐association.eu
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