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Abstract: Responses of biodiversity and productivity at grassland to fencing have been a hotspot in grassland ecology for a
long period. In this study, long-term field investigation along inside and outside of the fence at Stipa purpurea alpine steppe
in northeastern of the Qinghai-Tibetan Plateau from 2013 to 2021 was used to elucidate ecological responses processes of
aboveground biomass of alpine steppe to long-term fencing from perspectives of species diversity and plant functional traits.

The main results showed as follows: (1) the negative effects of fencing treatment on species diversity presented strong time-
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dependence, and the aboveground biomass increased but both stability and asynchrony of biomass decreased after
experiencing long-term fencing, suggesting that potential of stable and sustainable provision of eco-services were eroded by
the fencing treatment; (2) Responses of plant functional traits to long period fencing were different. Specifically, the
sensitivity to the fencing was stronger in morphological trait than that in chlorophyll traits; (3) The significant relationships
between the biomass and species, functional traits diversity were also detected, and effects of species diversity regulated by
functional traits played indirect roles to aboveground biomass, specially community-weighted traits and functional divergence
index jointly played directly dominant effects on biomass. The study demonstrates that plant functional traits through
mediating species diversity drive jointly responses of aboveground biomass to long-term grazing exclusion at alpine steppe.
Therefore, evaluating the plant species and functional trait factors simultaneously would be all-important for revealing

comprehensively ecosystem responses to environmental perturbations at grassland managements in the future.

Key Words: long-term grazing exclusion; species diversity; plant functional diversity; biomass; Qinghai-Tibetan Plateau
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Fig.3 Species diversity index of alpine steppe plant community after long-term grazing and fencing
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