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Effects of Plowing and Nutrient Addition on Plant Community Diversity
and Biomass in Alpine Meadows

DONG Wen-wen, CHEN Li-juan, ZHANG Rui-xuan, WANG Yi-ming, YUE Lei, YANG Jian,
SUN Hao, ZHOU lJie, XUE Ling-yu, MENG Tian-le, WEN Ai-fang, CHEN Guang-jun, MA Jing,
ZHANG Xiao-juan, CHEN Xian-min, BAI Yu-jie, YANG Jie, TANG Zhuang-sheng”

(College of Grassland Science, Gansu Agricultural University, Lanzhou, Gansu Province 730070, China)

Abstract: Plowing and fertilization are common management practices in alpine meadows, which directly influ-
ence plant productivity and species diversity. This study established experimental plots with plowing (Dis) ,
nutrient addition (NPK) , and their interactive treatment (DisNPK) at the Tianzhu Alpine Grassland Ecosys-
tem Experimental Station of Gansu Agricultural University, with natural grassland as a control (CK). The
objectives were to investigate the effects of plowing and nutrient addition on plant community structure and bio-
mass in alpine meadows and to identify the key driving factors. By measuring soil physicochemical properties,
plant biomass, and species diversity, we analyzed the relationships between soil physicochemical properties and
vegetation biomass/species diversity. The results showed that all treatments significantly increased the contents
of total and available soil nutrients compared to control. The NPK treatment significantly increased aboveg-
round biomass, and the combined effect of plowing and fertilization (DisNPK) had the most significant enhance-
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ment on productivity (particularly for grasses and above-ground biomass). The Dis and DisNPK treatments sig-
nificantly reduced community diversity. Correlation analysis revealed that soil available nutrients and organic
matter were positively correlated with above-ground biomass but negatively correlated with diversity indices
(P<C0.05). This study demonstrates that plowing and nutrient addition can alter the community structure and
productivity of the ecosystem, providing a theoretical basis for the ecological restoration of alpine meadows.

Key words: Alpine meadow ; Plowing ; Nutrient Addition; Plant diversity ; Soil physicochemical properties
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