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Table 1 Site conditions and stand characteristics of the four planted forests
i Vaesit] R W Ii[a) K W MR (Bk-hm™)

Stand type Altitude/m Slope gradient/ (°) Slope aspect DBH/cm Tree height/m Stand density
L PMP 540 31 Southwest 27.5 18.5 435

“ieEmens e e B 123.'27 <( |I|)> 18?58(”)) 2142 << |I|)>
KEHeH MLP 550 30 Northeast 19.2 19.7 1208
K 1tk MMP 550 35 Northeast 17.4 18 1225

A (D ERE AD: JKE

Notes: (I): Main forest layer; (Il): Secondary forest layer
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LG FEIRE, SRR pH 835 Tk J1HE
A, T NOS™=N i 3 & 21 # ARORIK & HE AR
( P<0.05), 11 SOC. NH,~N. TP. AP
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HER

TSR, EHPERE, DREMKN
Chao1. PD 45 %5 b & ik T oK & HEAR R K T Al Ak
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5 9434k W 7 JC B 3 AH ¢ M . Shannon #
Simpson 7 £ 2 5 NO;-N & B F ik, H
Simpson it 5 C/N & IEA X ; FEHZ a0
C/IN 2 EMAC; FIKZE, Simpson 5 pH 3%
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231 mE A% S RN EHIEERE, FA8E

g3 #r ( PCoA) 4l i B ¥ 73 JS 25 4 B filk e 5 A
54.4% ( ¥l 3), PERMANOVA 73 #7 &7~ & B #A
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x2 AMHRMHOSBTEBEUER (HE £ FRAER, n=3)

Table 2 Physical and chemical properties of soil in four plantations (mean * SE, n=3)

Jn)_% ot TKE E=LilRi 3 MA ﬁﬁ%%?k %ﬂ%‘%& B A B
Soil  Stand SWc/ pH soc/ ™/ NOz -N/ NH, "N/ TP/ AP/ oN
layer  type % (kg™ (gkg™) (mg-kg™) (mg-kg™) (gkg™) (mg-kg™)
PMP 19.74+054c 4.15+0.04a20.06+037a 145+028a 598+144a 1252+0.13a 2.16+0.22a 35.85+8.62a 1507 £3.37 a
0~ CHP 2073:018c 391£0.10a21.92+111a153+034a 266+009a 1248+005a097+0.03a3281+3.14a 1575+331a
20em  \MLp  2774:10a 4.03+0.07a2564+2422197+0.10a 4.10+066a 12.20+021a 1.38+0.52a 31.03+4.56a 13.22+1.90a
MMP 2397 +0.16b 3.88+0.01a20.83+1.34a236+0.19a 352+1.20a 12.52+0.13a 1.65+0.08a 41.41+465a 8.96+1.03a
PMP 19.62+0.20b 4.26+0.01a 13.98+1.142 098+0.13b 3.65+046a 12.67+0.05a 1.72+0.46a 28.58 +2.75a 1450 + 0.73 a
,p. CHP 19.14083b 408+005b 1615 1072080£0454b 14120.11b 126420152 11540282 19.61£3.99a 20,50+ 258
40cm  MLP 2500+062a 4.08+0.03b 16.88+3.06a 1.03+0.12ab 2.02+0.32b 12.39+0.12a 0.96 +0.03a 22.75+3.91a 16.63+3.10a
MMP 23.15+0.06a 3.93+0.04b 1664+1.97a 1.45+0.08a 2.87+0.40ab 12.35+0.33a 1.07+0.09a 24.97 +2.35a 11.59+ 1.71 a
PMP 19.82+0.14ab 4.35+0.00a 10.37 £+0.96a 0.76 £ 0.16a 2.71+0.56a 12.60+0.08a 1.12+0.28a 21.65 +4.56 a 14.69 £ 2.58 a
4 CHP 1889£086b 4190022 11321232 053+0.13a 103+0.13b 126540202 1700492 1479+ 2252 2362527 a
60cm MLP 23.02+148a 4.20+0.07a 13.94+2522a 065+0.08a 1.27+007b 12.82+0.13a 0.96+0.25a 10.85+0.94a 21.28+1.40a
MMP 2259+0.19ab 3.97 +0.05b 13.13+2.29a 0.80£0.14a 1.70+0.13ab 12.49+0.19a 1.54+0.63a 19.27 + 1.43a 17.79£5.00 a
VE: AE/NEFRERIRFE— L JZAFEA S f 2R R E (P<0.05). THE

Notes: Different capital letters mean significant difference at 0.05 level between different stands in the same soil layer. The same below
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Fig.1 Taxonomic and phylogenetic diversity of soil bacterial communities in four plantations (mean * SE, n=3)
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Fig. 2 Correlation heatmap of the soil physicochemical properties and bacterial community diversity
(taxonomic and phylogenetic) in all plantations
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Fig. 3 Principal Coordinate Analysis (PCoA) of soil bacterial community taxonomic structure between Pinus

massoniana plantation and three broadleaved plantations
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Fig. 4 Redundancy analysis (RDA) on effects of soil physical and chemical properties on bacterial community
taxonomic structure of four plantations
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Fig. 5 Phylogenetic structure index of bacterial communities in the four plantations at
different soil depths (mean * SE, n=3)
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Fig. 6 Taxonomic and phylogenetic turnover rates of soil bacterial communities from
PMP to three broadleaved plantations
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Diversity and Structure of Soil Bacterial Communities in Native
Broadleaved Plantations and Pinus massoniana Plantation in
Southern Subtropical China

TENG Jin-gian', XIAO Zhi-rou', MING An-gang®*®, ZHU Hao', XI Shou-hong',
HE Jiang', ZHU Mao-feng*®, TAO Y73, QIN Lin'
(1. Guangxi Key Laboratory of Forest Ecology and Conservation, College of Forestry, Guangxi University, Nanning 530004,

Guangxi, China; 2. Experiment Center of Tropical Forestry, Chinese Academy of Forestry, Pingxiang 532600, Guangxi,
China; 3. Guangxi Youyiguan Forest Ecosystem Research Station, Pingxiang 532600, Guangxi, China)

Abstract: [Objective] To explore the characteristics of soil bacterial community diversity and structure with
the treatment of conversion of coniferous into broadleaved plantations. [Method] The bacterial 16S rRNA
gene high-throughput sequencing was performed on samples of the coniferous Pinus massoniana Lamb
plantation (PMP) as well as native broadleaved Castanopsis hystrix Miq. plantation (CHP), Mytilaria lao-
sensis Lec. plantation (MLP) and Michelia macclurei Dandy plantation (MMP) in the southern subtropical
China collected from the topsoil (0-20 cm), middle layer(20-40 cm) and subsoil (40-60 cm) under each
stand in February 2017. The diversity and structure of soil bacterial community taxonomy and phylogeny
after conversion from PMP to native broadleaved plantations were studied. [Results] The results showed
that: (1) The taxonomic and phylogenetic diversity of bacterial communities in topsoil increased signific-
antly after conversion from PMP to MLP and MMP, which mainly caused by the soil water content (SWC).
(2) After CHP, MLP and MMP replaced PMP, the taxonomic structure of topsoil bacterial community
changed markedly, and only CHP changed significantly in the middle layer, which were limited by soil
SWC, total phosphorus (TP), total nitrogen (TN) and carbon-nitrogen ratio (C/N). (3) After the transforma-
tion from PMP to native broadleaved plantations, the phylogenetic structure of bacterial community re-
mains clustered in vas soil layers, and environmental filtration was still the main factor regulating com-
munity assembly. (4) In the topsoil and middle layer, the taxonomic and phylogenetic turnover rates from
PMP to CHP were higher than that from PMP to MLP or MMP, indicating that stability of the soil bacterial
community in the CHP stand was poor. [Conclusion] Overall, considering the diversity and turnover rates
of soil bacterial community taxonomy and phylogeny, the stability of the soil bacterial community after con-
verting PMP into MLP or MMP is higher than that after converting to CHP.

Keywords: coniferous plantation; native broadleaved plantation; soil bacterial community diversity;
phylogenetic structure; community assembly
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