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Abstract: In order to understand seasonal dynamics in soil microorganism community of evergreen broad-leaved
forest in Wuyi Mountains, Fujian, the microbial diversity in soil was analyzed using the Illumina Miseq
high-throughput sequencing technique. The results showed that the soil in evergreen broad-leaved forest in Wuyi
Mountains was the typical southern acidic soil. The soil physic-chemical properties had no significant difference
among four seasons except for the available potassium, soil temperature and pH. The diversity of soil
microorganisms is very rich, and 206 bacterial genera belonging 23 phyla and 17 archaea genera belonging the
phyla Thaumarchaeota and Euryarchaeota were identified. The Chao index reflecting the number of bacterial was
the highest in the summer, while the Shannon index reflecting bacterial diversity in the summer was lower than

that in the spring by 21%. Moreover, the Chao index and Shannon index for archaea in the summer were higher
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than those in the winter by 21.7% and 0.27%, respectively. There were 83.1% bacteria and 70.0% archaea shared

in four reasons, suggesting a good stability of the core microbiome in different reasons in evergreen broad-leaved

forest in the Wuyi Mountains. Clustering tree analysis at both of phylum and genus levels indicated that bacterial

and archaea community of spring was very close to that of winter, while that of summer exhibited the most

different to those of the other three seasons. Heatmap and redundancy analysis indicated that the soil pH was the

main environmental factors affected the diversities of bacteria and archaea. The effective potassium, effective

carbon and total nitrogen have a great influence on microbial community composition. Therefore, the diversity of

soil microorganisms in evergreen broad-leaved forest in Wuyi Mountain had regular changes with the seasons.
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Table 1 Seasonal variation of physico-chemical properties of evergreen broad-leaved forest soils in Wuyi Mountain

%2 Spring ¥ Z% Summer = Autumn 42 Winter
ST BBk Total organic carbon (g kg™") 146.78+3.23a 128.56+4.06a 137.21+4.89a 120.58+3.21a
M Total nitrogen (g kg™) 0.86+0.05a 0.65+0.06a 0.83+0.08a 0.59+0.03a
pH 3.74+0.06b 3.68+0.08b 3.98+0.04a 3.74+0.05b
TR Available phosphorus (mg kg™ 8.04+0.46a 7.63+0.33a 11.95+£0.29a 9.43+0.31a
45380 Available potassium (mg kg™) 477.34+12.56a 98.51+8.32b 290.45+10.56a 221.29+8.07a
+ 3585 Z Soil temperature (‘C) 21.24+0.14ab 23.48+0.09a 18.65+0.13b 13.28+0.12¢
£ /K& Moisture content (%) 36.15+0.86a 35.32+0.83a 30.58+0.91a 35.98+0.75a

IFAT B 5 R ) B R 2 5 3 (P<0.05). R

Data followed different letters within line indicate significant difference at 0.05 level. The same is following Tables.

FAIH B 16S rDNA V3~V4 X JFH| e, K
IR Z REE . 4 Chao TEECERINE
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feib, fHR [ 245 16 22 5 N SB35 (P>0.05); BARE
Z[] Chao f84(#% =, {1 Shannon 5% LLHEZIL

R 2 G Ra- AR

Table 2 Data statistics and a-diversity of 16S rRNA gene sequences

0.21, R W YN (1) 2 FF MR B B 4540 5 n ==
o T Shannon IEHRIAFE>KE>E FE>
K7 H P EH ] Chao 1§50 Shannon 15 ¥ 7 5
&2 21.7%F0 0.27, RIH B EMHEZRFP<
0.05).

# 2 Spring B Z% Summer 7 Autumn %-Z% Winter
4 Bacterial #E Number 35220 38951 40267 36596
K Length (bp) 43353 43327 433.44 432,91
Chao 5% 806+ 12a 817+18a 812+23a 809=11a
Shannon 84§ 5.56+0.02a 5.35+0.03d 5.4+0.01c 5.48:+0.02b
i B Archaea & Number 14513 17221 17775 24142
K Length (bp) 266.30 269.46 267.51 265.84
Chao 5% 146+3a 128+4c 137+4b 120+3d
Shannon %1 0.86+0.05a 0.65+0.06b 0.83+0.08a 0.59+0.03¢

2.3 WAEMBHEEHHNETIS
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AT S B+, SR F5(58632)
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REFME E@ (TR FE TR 13.16%), 11—
SRR T AT T T R R A Y, X R
SR 1L S AR 8 ST — i R S e v
SIS,

RIS 2 H 159 B, Hrb Acetobacteraceae
Acidothermaceae. Anaerolineaceae. Bradyrhizobiaceae.
Burkholderiaceae. Caulobacteraceae. Chitinophagaceae.

Gemmatimonadaceae. Haliangiaceae. Hyphomicrobiaceae
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Fig. 1 Venn analysis of bacteria and archaea community in four seasons
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Nitrosotalea . Deep_ Sea Hydrothermal Vent Gp
6DHVEG-6 norank. Euryarchaeota unclassified.
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