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Effects of Land-use Patterns on Arbuscular Mycorrhizal Fungi Community in Acidic Red Soil
XUE Zhuangzhuang'?, FENG Tongyu'?, WANG Chao'?*, SHEN Renfang'>

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to investigate the effect of land-use pattern on arbuscular mycorrhizal fungi (AMF) community in acidic red
soil, the diversity and composition of AMF communities in the bulk and rhizosphere soils under four land-use patterns (natural
vegetation, maize, peanut and soybean) were investigated. The results show that Glomus and Paraglomus are the two genera with
the highest relative abundances in the AMF community in acidic soil. Land-use pattern significantly affects their relative
abundances, but the effect of rhizosphere is not significant. The Shannon index and species richness of AMF community are
significantly affected by land-use pattern rather than rhizosphere effect. Among the four land-use patterns, soybean field shows
the lowest Shannon index and species richness. Non-metric multi-dimensional scale (NMDS) and permutation multivariate
variance analysis (PERMANOVA) show that both land-use pattern and rhizosphere effect significantly affect AMF community
composition, and the effect intensity of land-use pattern is significantly higher than that of rhizosphere effect. Similarity
percentage (SIMPER) shows that the genus Glomus mainly explains the differences in AMF community compositions among
different land-use patterns. Soil pH is the most important factor affecting soil AMF community structure. Therefore, land-use
pattern has a greater effect on AMF community than rhizosphere effect in acidic red soil, demonstrating the important role of
land-use change in influencing soil AMF community.

Key words: Acidic soil; Land-use patterns; Arbuscular mycorrhizal fungi; Rhizosphere effect; Community composition
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Fig. 2 Community diversity indexes of AMFs under different land-use patterns
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Fig. 3 NMDS analysis of AMF community compositions under
different land-use patterns
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Table 1 PERMANOVA analysis (global test and pairwise comparison) of AMF community compositions under different land-use patterns

ARG Iy HE
A= F R’ P e F R? P

FI 7= 14.164 0.532 0.001 i vs E K 15.343 0.460 0.001
Hidh vs fE4 14.158 0.440 0.001

B vs K 30.407 0.628 0.001

Tk vs fEE 1.814 0.092 0.022

Tk vs KE 16.037 0.471 0.001

1 vs KE 14.104 0.439 0.001

K RUL 2339 0.029 0.044 T AEAR PR vs B HBAR PR 1.460 0.154 0.211
FRARARPR vs TR PR 1.057 0.117 0.368

AEEARMR R vs TEAE AR BR 1.762 0.180 0.053

KA vs KEARPR 3.387 0.297 0.021

http://soils.issas.ac.cn



% 4 1 BEHOHAE R SO0 T £ 498 MRS TR AR B P BV 1 2 i 737
£2 TRLHAAARE AMF B%EREFHREERIKE%)
Table 2 Contributions of dominant species to AMF community compositions under different land-use patterns
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Table 3  Correlation between soil physicochemical characteristics
and AMF diversity and community structure
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