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Reindeer grazing protects tundra plant diversity in a warming climate
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Umea University
Climate warming reduces the number of plant species in the tundra, but plant-eating ani‐
mals, such as reindeer and voles, can turn this negative eﬀect into something positive.
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Reindeer grazing in tundra climate.
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Climate warming reduces the number of plant species in the tundra, but plant-eating
animals, such as reindeer and voles, can turn this negative effect into something posi‐
tive. The results of a study coordinated from Umeå University in Sweden are now pub‐
lished in Nature Communications.
"By eating tall and wide-leaved plants, reindeer can increase light availability and thus allow more plant
species to co-exist and benefit from warmer conditions," says Elina Kaarlejärvi, post-doctoral researcher at
Umeå University, who led the study.
Earlier studies suggest that tundra plant diversity will decrease in response to a warmer climate. However,
it is important to know whether the response depends on the abundance of grazing animals, particularly
reindeer, voles and lemmings, which are very common in tundra ecosystems. Researchers at Umeå Uni‐
versity in Sweden, and Oulu University in Finland, tested this through experimental warming of vegetation
on tundra meadows with and without reindeer and voles.
"We found that the warming increased the number of species in plots that were grazed, because it enabled
small tundra plants to appear and grow there. But when we fenced reindeer, voles and lemmings out, veg‐
etation became denser and the light was limited. As a result, many small and slowly-growing plant species
were lost," says Elina Kaarlejärvi.

The researchers investigated what species appeared and disappeared from the study plots over the course
of five years. By doing so, they could test what kinds of species were most aﬀected by warming and graz‐
ing. The newly published results suggest that mammalian herbivores could generally help protect diversity
in warmer climates by preventing losses of small and slowly-growing species.
The study was performed in Kilpisjärvi in northwest Finland, where the research team tested the impor‐
tance of grazing animals, warming and nutrient availability by combining small greenhouses that increased
the summer temperature by 1-2 degrees Celsius, small fences that excluded reindeer, voles and lemmings,
as well as by use of fertilization.
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Climate Change Risk for Half of Plant and Animal Species in Biodiversity Hotspots

Mar. 13, 2018 — Up to half of plant and animal species in the world's most naturally rich areas, such as the
Amazon and the Galapagos, could face local extinction by the turn of the century due to climate ...
read more ∠
Global Warming Could Cause Key Culinary Crops to Release Seeds Prematurely

Feb. 12, 2018 — Climate change is threatening crop yields worldwide, yet little is known about how global
warming will confuse normal plant physiology. Researchers now show that higher temperatures accelerate
seed ... read more ∠
Importance of 'Self-DNA' for Maintaining Diversity Among Species
Apr. 20, 2015 — In natural plant communities, diversity is maintained by limits set on each plant by itself.
This involves a detrimental eﬀect of self-DNA -- DNA from the same species released during decomposi‐
tion ... read more ∠
Reindeer Grazing May Counteract Effects of Climate Warming on Tundra Carbon Sink

Mar. 16, 2014 — Local reindeer grazing history is an important determinant in the response of an ecosys‐
tem’s carbon sink to climate warming, say researchers. The significance of reindeer grazing history to tun‐
dra ... read more ∠

