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Impact of forest succession on soil microbial diversity after fire in
Greater Khingan Mountains

NIU Xiao-Yan' LIU Zhi-Qiang® ZHAO Jing-Jing' WANG Yu-Qing'
CHENG Yu-Qi' DU Hao' ZHANG Cheng-Fu'"

(1. Desert Science and Engineering College, Inner Mongolia Agricultural University, Hohhot,
Inner Mongolia 010010, China)
(2. Forest Management Department, Inner Mongolia Greater Khingan Forestry Management Group,
Hulunbuir, Inner Mongolia 021000, China)

Abstract: [Objective] Greater Khingan forest is one of the largest forest areas in China. There are
many studies on plant diversity along forest succession in this area, but few studies on microbes. This
research studied the impact of forest succession on soil microorganism diversity in Greater Khingan
Mountains, which could provide a more comprehensive understanding of the impact of the natural
forest protection project on biodiversity. [Methods] Effects of forest succession on soil bacterial
diversity were analyzed by a space-trade-for-time experiment. The typical natural successional
sequence after fire in Greater Khingan forest is fire-burned land (LG-BA), shrub (SHR), birch forest
(BP), mixed forest of larch and birch (BP-LG), and larch forest (LG-OM). 0—10 cm top mineral soil
samples were collected on forest plots and the bacterial community structure and diversity were
determined with Illumina MiSeq high-throughput sequencing technique. [Results] The number of
bacterial species from low to high was in the sequence of the larch and birch mixed forest, shrub forest,
larch forest, and birch forest. Following forest succession, the Simpson diversity index firstly increased
and then decreased. The Shannon index followed the dynamic trend of increase, decrease and increase
pattern. The change of OTU (Operational taxonomic unit) abundance was relatively gentle in the
succession processes, indicating that the species change was small. The phyla of soil bacteria were
mainly Proteobacteria, Acidobacteria, Actinobacteria and Planctomycetes in all of the successional
stages, all of them followed the change trend of increase in the first succession stage and decrease in
the later stage. PCA analysis showed that bacterial communities were different in the varied
successional stages. RDA analysis showed that organic matter, total nitrogen, total phosphorus and pH
impacted soil bacterial community. [Conclusion] Following forest succession, the species of soil
bacteria was changed in Greater Khingan forest. The most common soil bacteria communities differed
across natural succession, varying as a function of soil SOM, total potassium, total phosphorus, and pH.
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Table 1 Vegetation species in study sites

R 44 P %' TR FEAHY T

Sample name Number Vegetation type The main vegetation species
KT H LG-BA  ygitFa N T4k FIME . DRk KR B %At
Fire-burned land
LN SHR  JEAM SeHE . IME. DLEALRS . KRR BUE . DA, /R
Shrub ]
FIHER BP R AR FIfe, ks, /N
Birch forest
FIMEE AR AR BP-LG g fimiRschk FIME, AL, g, DeEHtRS . M. B4
Mixed forest of larch and birch
I RAPR LG-OM  yxittk IR L IR ZIAERERR . A .

Larch forest
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B 1 N E 2o R, KRBT RE S A
OTU MESIEN . KBRIIHL(LG-BA) LIRS h
OTU ¥ H 2/ 1 003 4>, % M\ (SHR) +3EFE 5 OTU
BHHR 10594, FHHEMARBP) RS H OTU %
F 12354, SR FIMERASHR(BP-LG) T 3EkE S
OTU £H W 1 116 4>, J&MAABETI BWHR(LG-OM) 145
FediH OTU %0H -~ 1216 4>, LG-BA 5 SHR. BP,
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769, 8554, SHR 5 BP, BP-LG. LG-OM Z[a]#H
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F2 TEHSDOTUKERSHFIEEE

Table 2 OTU number and alpha diversity of different
groups of soil

FERLARR Kot SRR BRI AR R AR

Sample OTUs  Ace Chao Shannon  Simpson
LG-BA 1003 1185 1181 5.70 0.009 0
SHR 1059 1347 1370 5.69 0.009 1
BP 1235 1485 1548 5.90 0.012 8
BP-LG 1116 1395 1383 5.75 0.009 6
LG-OM 1216 1489 1502 5.90 0.009 1
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Figure1 Venn diagram of operational taxonomic unit
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Figure 2 Rank-abundance curve of soil samples
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Figure 3 Analysis of community composition of soil samples
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Figure 4  Principal coordinates analysis at different
succession stages
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Figure 5 Redundancy analysis of microbial community
structure and chemical property of soil at different
succession stages
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