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Elevational Distribution of Soil Diazotrophic Community in Root Zone of Ginkgo biloba in

Tianmu Mountain

WU Di'?, YANG Teng', LIN Chenfeng®, FU Xiao'?, ZHAO Yunpeng®, CHU Haiyan'?"

(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; 3 Laboratory of Systematics and
Evolutionary Botany and Biodiversity, College of Life Sciences, Zhejiang University, Hangzhou 310058, China)

Abstract: The elevational distribution of soil microbial diversity has been extensively studied, however, the distribution pattern
of soil diazotrophic community along elevational gradient in root zone of a single woody plant is still unclear. Based on the
Illumina high-throughput sequencing, soil diazotrophic diversity, community composition and spatial distribution in root zone of
161 Ginkgo biloba trees with elevation from 308 m to 1 236 m in the Tianmu Mountain, Zhejiang Province were investigated. The
results show that diazotrophic diversity (Shannon and Richness indexes) significantly decreases along elevation. Diazotrophic
community dissimilarity increases with the increase in elevation distance, and relative abundances of dominant genera such as
Bradyrhizobium, Rhizobium and Verrucomicrobium are significantly and positively correlated with elevation, while relative
abundances of the genera such as Geobacter, Azotobacter and Burkholderia are significantly and negatively correlated with
elevation. Besides, both diazotrophic diversity and community composition are mostly correlated with soil N : P ratio. In addition,
relative abundances of dominant diazotrophic genera are significantly correlated with soil N : P ratio. Structural equation
modelling analyses show that elevation can directly or indirectly affect diazotrophic diversity and community composition by
affecting soil N : P ratio. Random forest model analysis identifies species clusters are closely related to elevation and N : P ratio,
respectively, and these two clusters have a large proportion (45%) of overlap. In summary, soil N : P ratio is the key factor in

determining elevational distribution of soil diazotrophs in root zone of G biloba in the Tianmu Mountain, and the change in soil
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N : P ratio can directly affect diazotrophic community of G. biloba. Our findings provide scientific basis in the conservation of

wild G biloba in the Tianmu Mountain from the view point of soil microbiology.

Key words: Soil diazotrophs; Elevation; Tianmu Mountain; Ginkgo biloba
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Fig. 1 Linear regression analysis between Shannon index(A) and
Richness index(B) of diazotrophs and elevation, and Mantel test
based on diazotrophic community dissimilarity (Bray-Curtis distance)
and elevation distance (euclidean distance) (C)
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Fig. 2 Correlation between relative abundances of dominant genera of diazotrophs and elevation
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Table 1 Effects of variables on soil diazotrophic diversity in root
zone of Ginkgo biloba
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Fig. 3 Linear regression analysis between diazotrophic diversity
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Fig. 4  Contributions of neutral processes based on NCM in diazotrophic community assembly(A), and relative contributions of different
ecological processes based on null model in governing diazotrophic community assembly(B)
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