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Table 1 Theplant community composition under different grazing intensities
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Fig. 2 Changes in soil physicochemical characteristics under different grazing degree in alpine shrubs
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Fig. 4 Principal component analysis of soil physical and chemical factors
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Table 2 The loadings and explained variance of soil variables

in the first three axes in principal component analysis (PCA)
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Effects of long-term grazing with different intensities
on soil physicochemical characteristics of alpine
shrub in the eastern Qilian Mountains

LI Wen, LI Xiao-long, LIU Yu-zhen, WANG Wein-hu, QIAO Huan-huan,
SHI Shang-li, WANG Shi-lin, WANG Xiao-jun, WANG Jin-lan,
YIN Guo-li,CAO Wen-xia

(College of Grassland Science ,Gansu Agricultural University/Key Laboratory for Grassland Ecosystem
of Ministry of Education/Pratacultural Engineering Laboratory of Gansu Province/Sino- U. S.
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Abstract: In order to clarify the response of soil physical and chemical properties to long-term grazing with
different intensities,alpine shrub grassland with different grazing intensities (light grazing (LLG) ,moderate graz-
ing (MG) and heavy grazing (HG)) for 30 consecutive years in the eastern Qilian Mountains was selected as the
research object to study the changes of soil physical and chemical characteristics. The results showed that : (1)
With the increase of grazing intensity,the soil moisture content and soil total nitrogen content in all soil layers
of 0~30 cm showed a decreasing trend, while the soil bulk density and compactness showed an increasing trend.
(2) The soil organic carbon content,available nitrogen and total potassium in 0~10,10~20 and 20~30 cm soil
layer exhibited a hump-shaped pattern of increasing first and then decreasing in response to the increase of graz-
ing intensity. (3) With the increase of grazing intensity, the content of available phosphorus in 0~10 and 10~20
cm soil layer showed a hump-shaped pattern of increasing first and then decreasing,and there were significant
differences among different plots. (4) Correlation analysis of soil physical and chemical factors showed that soil
total nitrogen,available potassium and available phosphorus were positively significantly correlated in plots with
different grazing intensities. In conclusion,long-term heavy grazing resulted in low soil fertility in alpine shrub
grassland, while long-term moderate intensity grazing could effectively increase the nutrient content in alpine
shrub grassland, which was an ideal grazing choice for this area or even similar ecological areas.

Key words: eastern Qilian Mountains;alpine shrub;grazing intensity;soil physical properties;soil chemistry
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