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Abstract: [Objective] This study, with an investigation into the temporal and spatial changes of soil microbial
diversity in the habitat of the rare plant Emmenopterys henryi and the main controlling factors of these changes,
is aimed to provide reference for the protection and breeding of the rare species. [Method] High throughput
sequencing technology was used to detect OTUs of bacteria and fungi in soil from 34 E. henryi dominated

stands before an analysis was conducted of the effects of altitude, slope direction, soil nutrition, and
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characteristics of the tree communities on the diversities of soil bacteria and fungi. [Result] o diversity
analysis indicated that: the mean of Shannon-Wiener index of bacterial communities was 5.87, and that of
fungal communities was 0.98; the numbers equivalent of Shannon-Wiener index (H') decreased significantly
with the increase of altitude (P<<0.05) and increased significantly with the increased soil pH (4.62 — 5.83) (P<<
0.05); meanwhile, the numbers equivalent of Simpson index (D') was significantly and negatively correlated
with the content of available potassium in soil (P<<0.05); H' and D' of soil fungi firstly decreased and then
increased with the increased altitude, and significantly decreased with the increased alkali-hydrolyzed nitrogen
content in soil (P<<0.05); meanwhile, there was a significant and positive correlation between D' and the basal
area of the central E. henryi tree (P<<0.05). B diversity analysis indicated that: the mean Sorenson index of
bacterial communities was 0.39, with 70.2% contributions of species turnover component, and that of fungal
communities was 0.72, with 85.1% contributions of species turnover component; the Sorenson indices of soil
bacterial and fungal communities were both significantly spatial auto-correlated (P<<0.05), and correlated with
differences in soil nutrient content and tree species composition. The partial Mantel test results indicated that:
the species turnover components of bacteria were significantly correlated with differences in soil nutrient
content and tree species composition (P<< 0.05), while the species richness difference of soil bacteria was
significantly correlated with the difference in sampling year (P<< 0.05); the species turnover components of
fungi were significantly spatially auto correlated (P<<0.05), and correlated with differences in soil nutrient content,
while the species richness difference of fungi was significantly correlated with the differences in sampling year
and the altitude (P<<0.05). [Conclusion] Compared with other forests in China, the habitat of E. henryi in
Jiulongshan boasts more diverse soil fungal, less diverse soil bacterial and higher spatiotemporal heterogeneity
in soil microbial diversity. Altitude, soil alkaline nitrogen content, and the size of E. henryi tree are the main
factors affecting a diversity of soil microbes, while soil physicochemical properties and the composition of tree
communities are the main factors that influence B diversity of soil microbes. [Ch, 4 fig. 2 tab. 32 ref.]
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Figure 1  Alpha diversity differences of soil microbes in different sampling years
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Figure 2 Changes of a diversity indices of microbes in soil of E. henryi stand along with altitude
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Table 1 Influence of biotic and abiotic factors on a diversity of soil microbes in habitat of E. henryi

HH' D’ HIEH' HIED'
AN
AVEES P EIEES e P HIEES e P MIEEY s P
YemiEK 0.00 1.00 0.01 0.95 0.18 0.38 0.12 0.10
Bemanx 0.01 0.97 0.18 0.33 -0.25 0.29 -0.11 0.99
T -0.06 0.88 -0.10 0.65 -0.05 0.86 -0.07 0.90
SALBREE 0.11 0.42 0.10 0.46 0.12 0.36 0.14 0.38
HHLE —0.43 0.56 0.10 0.90 -0.78 0.40 -0.14 0.86
g 1.21 0.17 0.61 0.54 1.41 0.20 0.40 0.71
BT 0.88 0.11 -0.65 0.05 0.93 0.17 1.00 0.11
A 1.28 0.19 1.36 0.18 -0.60 0.61 -0.55 0.60
A -0.87 0.12 -1.00 0.09 -0.37 0.03 -0.73 0.02
pH 0.82 0.00 0.09 0.67 -0.06 0.83 -0.10 0.69
rPC A RS B s T TR A 0.09 0.64 -0.11 0.60 0.15 0.56 0.42 0.05
RIFh A 0.25 0.24 0.26 0.18 0.14 0.60 0.19 0.37
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Figure 3  Triangular plot of microbes communities in soil of E. henryi stands in Jiulongshan
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Table 2 Partial spearman correlations between soil microbes 3 diversity and various environmental factors in E. henryi stands in Jiulongshan

EiiNes) ELH

A IS BEHEME Lypuikag YIFh = R 2 BEHEME Y YR R R
MXRE p MHXREH p HXHERE P MXRE p HXREH p MHXHER¥E P

23[R 032 0.00 027  0.01 0.01 0.42 0.30  0.01 029 0.00 —0.04 0.64
Gy 0.06 021 —038 1.00 0.65 0.00 002 042 -037 1.00 0.50 0.00
TR -0.06 073 —020 0.99 0.10 0.08 009 020 -027 1.00 0.33 0.00
I 1] 0.02 028 —0.00 0.50 0.02 0.24 0.02 023 0.05 0.08  —0.02 0.65
T A 0.46  0.00 0.39  0.00 0.01 0.25 043 0.00 026  0.02 0.12 0.13
Ji 0.05 053 —0.06 0.77 0.05 0.43 0.02 044 0.06 029 0.06 0.38
LB 034 0.01 0.34 0.01 0.02 0.57 025  0.05 022 003 —0.04 0.87
AL 0.45  0.00 041 0.00  -0.03 0.62 029 0.1 027  0.01 0.01 0.40
£ 034  0.00 028  0.01 0.06 0.24 026  0.02 021 0.03 0.04 0.27
AU 031 0.0l 031 0.00 —0.03 0.63 024  0.03 021 002 -0.03 0.61
UK 0.33  0.01 027  0.01 0.06 0.25 025  0.04 022 002 —0.01 0.49
TR 2R 024 0.01 0.18  0.04 0.01 0.43 035 0.00 0.14  0.09 0.15 0.06
pHE 0.47  0.00 042  0.00 0.01 0.43 033 0.00 027 000  —0.02 0.53
rC A SRLART s T R 0.08 021 -0.03 058 0.08 0.13 001 044 —021 0.99 0.18 0.03
W FhZH B 020 0.02 0.19 003  —0.06 0.76 023 0.02 0.13  0.09 0.01 0.45

- HEE A R P F 2 i

RN

Ay 7% () 45 1)
Bk 7 = 0.58 b7 =0.32 FRZ =0.48
A, ANEPIR 2 B. HRWAEEEE S C. 4 B ZFEME:
o A G W R AL
IR AL 1 PR R Ak 1 P A 2H K,

RN

[R5 14
Bk 7% =0.56 b7 = 0.66 5k 7% =0.85

D. iR A E. FUH B 2 HFE F. FUBYIH
B4 AL ERA AR T LRMAY B SR LAy BN T 25 MER

Figure 4 Variance partitioning results of p diversity and its components of soil bacteria or fungi in E. henryi stands in Jiulongshan interpreted by
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