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Effects of Warming and Nitrogen Addition on the Ecosystem
Multifunctionality of Alpine Grassland in the
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Abstract : In order to research the mechanisms underlying the effects of warming and nitrogen addition on
the ecosystem multifunctionality of the alpine grassland ecosystem, field experiments with warming and nitrogen
addition were conducted in the Bayinbuluke alpine grassland, which is located in the southern Tianshan Mountains.
The response patterns of single ecosystem function and ecosystem multifunctionality to warming and nitrogen
addition were analyzed, and their relationship with species diversity and functional diversity in plant communities
were explored, by examining community species composition and measuring common species functional traits. The
results showed that warming decreased ecosystem multifunctionality but nitrogen addition increased ecosystem
multifunctionality. While nitrogen addition impacted ecosystem multifunctionality by changing primary product-
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ivity, soil fertility, and climate regulation, warming influenced ecosystem multifunctionality by affecting plant
nutrient supply. The shift in ecological multifunctionality can be well explained by species diversity and functional
diversity, Shannon-Wiener’s diversity index provides the best explaining ability in all of the indexes. Our study
demonstrates that the two climate change processes “warming and nitrogen addition” have distinct mechanisms for
the alpine grassland ecosystem’s multifunctionality, which might serve as a guide for maintaining alpine grassland
ecosystem functions in the face of climate change.
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