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Table 2 Soil physical and chemical properties of alpine meadows with different degrees of degradation

ND LD MD SD

Bk Lityiy A R Litgn I AR B PR IR A B it I AR B

o + 4 14 o + 4 14 + 4
SOC/(g/kg) 9.5740.13* 8.90+0.11" 8.2140.09" 7.4140.12> 7.4140.15* 6.5740.08" 6.154+0.14* 5.1040.09"
TN/(g/kg)  4.8470.05* 4.20+0.11" 4.0940.08" 3.5520.17" 3.1740.14* 2.8940.28" 2.5740.18" 1.7740.08"
TP/(g/kg) 1.14+0.07" 0.8240.05" 0.8340.02" 0.7040.01"> 0.5340.08" 0.4340.05" 0.3840.06* 0.25+0.07"
AP/(mg/kg) 28.7-£0.85" 22.841.74> 24.841.42" 22.4+0.97° 14.241.12* 9.81+1.89" 19.14+1.17* 14.244+1.50"
pH 7.6240.09" 8.00£0.08* 7.5840.05" 7.6940.06" 7.4240.03" 7.5740.04* 7.3140.11" 7.5340.02"
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Table 3 Plant diversity of different degrees of degradation in alpine meadows

IR AR iR e EZCRiE EiTR EiER e
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Fig. 1 Rhizosphere and non-rhizosphere soil enzyme activities in different degraded alpine meadows
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Table 4 Soil micro-organism number at different degraded degree alpine meadow
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Fig. 2 Rhizosphere and non-rhizosphere soil enzyme
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Effects of alpine meadow degradation on microbial
biomass and enzyme activities in rhizosphere
soil of dominant species

Ma Yuan,Zhang De-gang,Zhou-Heng,Zhou Hui-cheng,Chen Jian-gang

(College of Pratacultural Science ,Gansu Agricultural University/Key Laboratory of Grassland Ecosystem /
Ministry of Education Sion-U. S. Centers for Grazing Land Ecosystem Sustainability)

Abstract: To explore the effects of changes in dominant species on soil enzymes and soil microbial character-
istics during the degradation of alpine meadows. In this study, we used four different degrees of degradation
(Non-degraded, Light-degraded, Moderate-degraded and severely-degraded grasslands) alpine meadows in the
Qilian Mountains of the northeastern were chosen as the research area. Characteristic changes of the physico-
chemical properties of dominant species and soils, the number of three major types of microorganisms in rhizo-
sphere soil and non-rhizosphere soils of dominant species with different degrees of degradation, microbial organ-
isms the amount of carbon (nitrogen, phosphorus) and the effect of enzyme activity were determined and ana-
lyzed in alpine meadows under different degrees of degradation. The results showed that: (1) With the increase
of the degradation degree of alpine meadow, the diversity of plant community showed a downward trend accom-
panied by the change of dominant species, while the content of organic carbon, total nitrogen, total phosphorus
and available phosphorus in soil gradually decreased. (2) With the increase of degradation degree,the number of
three types of microorganisms in rhizosphere and non-rhizosphere soils gradually decreased,and the number of
microorganisms in rhizosphere and non-rhizosphere soils under different degrees of degradation showed that bac-
teria_>actinomycetes > fungi. (3) With the increase of degradation degree, the contents of microbial biomass
(MBC,MBN,MNP) and the activities of soil enzymes (sucrose, protease, urease, catalase) in rhizosphere and
non-rhizosphere soil gradually decreased, and the content of microbial biomass and soil enzyme activity in the
soil were recognized as rhizosphere soil was higher than non-rhizosphere soil. The results of this study provide
new ideas for the interaction between plants and soil microbes,and provide a scientific basis for vegetation resto-
ration in ecologically fragile areas.

Key words: alpine meadow;degree of degradation;soil microbes;soil enzymes



