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Fig.2 Characteristics of trace elements in different soil depths
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Fig.4 Correlation between environmental factors, enzyme activity and trace elements in different types of alpine grassland
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Table 5 Redundant Analysis of Explanatory Variables of

Soil Enzyme Activity and Trace Elements
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Fig. 3 Redundant analysis of the effects of soil enzyme activi-
ties and trace elements on vegetation community
characteristics in different alpine grasslands
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Effects of soil enzyme activities and trace elements
on vegetation characteristics in different alpine
grasslands

YANG Dong-yang, LIU Xiao-ni', LI Qiang, HE Guo-xing, QIAO Huan-huan, GUAN

Wen-hao, LIU Zhig-ang, YANG Jun-yin,JI Tong, WEN Tong

(College of Grassland Science , Gansu Agricultural University, Key Laboratory for Grassland Ecosystem ,Ministry
of Education, Grassland Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazing Land Ecosys-
tem Sustainability , Lanzhou 730070, China)

Abstract: [ Objective] The study is performed to explore the interrelationship between soil enzyme activity and
trace elements and vegetation characteristics in different alpine meadows in Qilian Mountains, and to find out the main
factors affecting vegetation characteristics, so as to provide some scientific basis for the conservation of Qilian Moun-
tain ecosystem. [Method] In this paper, we analyzed the vegetation characteristics of alpine meadows, alpine grass-
lands and alpine deserts, and the change patterns of their soil enzyme activities and trace elements, explored the rela-
tionship between enzyme activities and trace elements and vegetation characteristics, and used redundancy analysis
and Monte Carlo test to determine the main factors affecting vegetation characteristics. [Result] The results of the
study showed that: 1) The total vegetation cover of different types of alpine grassland, the grass layer height was in
the order of alpine meadow > alpine grassland > alpine desert. Aboveground biomass, Shannon— Weiner index and
richness were in the order of alpine grassland > alpine meadow = alpine desert. The order of uniformity was alpine
desert > alpine meadow = alpine grassland, and the order of dominance was alpine desert = alpine grassland > al-
pine meadow. In terms of mean values, urease activity was in the order of alpine grassland > alpine meadow > al-
pine desert. Peroxidase, alkaline phosphatase and sucrase activities were in the order of alpine desert = alpine grass-
land > alpine meadow. Mg, Mn and Zn contents were in the order of alpine desert > alpine meadow > alpine grass-

land, Fe and Cu contents were in the order of alpine desert = alpine grassland > alpine meadow. Mo contents were
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in the order of alpine meadow => alpine desert => alpine grassland. 2) With the increase of soil depth, the activities of
urease, alkaline phosphatase and alkaline phosphatase in alpine grassland increased first and then decreased, while in
other meadow types the activities of urease, alkaline phosphatase and sucrase showed a decreasing trend. In different
types of alpine meadow, peroxidase activities showed an increasing trend with the increase of soil depth, but the in-
crease was small. The contents of Mg, Mn, Fe and Cu in different alpine grasslands did not change greatly with the in-
crease of soil depth. The content of Mo and Zn decreased with the increase of soil depth in alpine meadows, and the
trend of Mo content in alpine deserts was the opposite. In the alpine grassland, Mo content decreased with the in-
crease of soil layer, while Zn content increased first and then decreased. 3) Alkaline phosphatase, sucrase, Cu and Fe
content were closely related to vegetation characteristics. The order of importance affecting vegetation characteristics
of grassland was Cu content >>sucrase activity™> Fe content™> alkaline phosphatase activiey. [ Conclusion] In conclu-
sion, soil enzyme activities and trace element contents of different types of alpine grasslands varied according to grass-
land types, and vegetation characteristics were influenced by some trace elements and soil enzyme activities to some
extent, so the alpine grasslands in Qilian Mountains should be used reasonably in combination with the evolution of
the two.

Key words: alpine grassland ; vegetation characteristics; soil; enzyme activity ;trace elements;redundancy analysis



