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Characterization of vegetation communities and soil

nutrient changes in degraded alpine meadows on the
Qinghai-Tibetan Plateau

LIN Wei-shan',DE Ke-jia"*", XIANG Xue-mei', FENG Ting-xu',LI Fei',

WEI Xi-jie?

(1. Qinghai Academy of Animal Husbandry and Veterinary Science , Qinghai University, Xining 810016, China; 2.

Qinghai Academy of Animal Husbandry and Veterinary Science , Xining,810016, China)

Abstract: [ Objective] Taking the moderately degraded alpine meadows in Sanjiangyuan area as the research ob-

ject, we analyzed the dynamic changes of plant community characteristics, soil nutrients, and their variability in de-

graded alpine meadows. This investigation aims to explore the relationship between the two, and to identify the key

factors affecting plant community characteristics. The findings provide the basic data for the scientific management

and sustainable utilization of degraded alpine meadows in Qinghai-Tibetan Plateau. [ Method] Field measurements

were conducted in Yushu Prefecture, Qinghai Province, in the months of July, August, and September from 2020 to

2022. Plant height, cover, Patrick index, Pielou’s evenness index, Shannon-Wiener index, and total biomass of plants

were recorded. Soil samples were analyzed for total nitrogen,ammonium nitrogen, nitrate nitrogen, quick nitrogen, or-

ganic carbon, total phosphorus, and total potassium. The one—way analysis of plant and soil indicators was used to

analyze the correlation between plant community characteristics and soil nutrients. The RDA analysis of vegetation
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characteristics and soil physicochemical properties was performed using Canoco 5. 0 software to evaluate the relation-
ship between vegetation traits and soil physiochemical properties. [ Result] The Patrick index, Pielou’s index, and to-
tal biomass displayed significant monthly variation but no consistent seasonal trend. In contrast, the biomass of plant
functional groups generally increased over time, with consistent patterns across years (except for miscellaneous
grasses in 2022). Soil total nitrogen, ammonium nitrogen, nitrate nitrogen, quick nitrogen and organic carbon peaked
in August. Soil total phosphorus and total potassium showed strong positive correlations with total plant biomass,
height, and Pielou’s index, and significant negative correlations with the Patrick index. Plant cover was positively cor-
related with soil total nitrogen and organic carbon, while the Shannon-Wiener index and total biomass were positively
correlated with soil nitrate nitrogen. [ Conclusion] Plant community characteristics and functional group biomass in de-
graded alpine meadows exhibited variable seasonal patterns, with most indicators peaking in August. There was a sig-
nificant positive correlation between soil nutrients and plant communities, with soil organic carbon and total nitrogen
being the most influential factor.

Key words: Qinghai-Tibetan Plateau; alpine meadows; vegetation diversity; soil nutrients; dynamic changes
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