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Characteristics of microbial communities in rhizosphere
soils of native and introduced Camellia oleifera in
Guangdong Province

LU Jiayan, MAO Jianhui, HUO Chunyu, HUANG Yongfang, LUO Lianhe, LIANG Jiajun,
CHEN Zujing

Guangdong Key Laboratory for Innovative Development and Utilization of Forest Plant Germplasm, College of
Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, Guangdong, China

Abstract: [Background] In view of the large area of Camellia oleifera with low efficiency,
revealing the rhizosphere soil microorganisms affecting plant resistance and growth is essential
for the sustainable development of forestry. [Objective] To understand the microbial community
characteristics in the rhizosphere soils of native and introduced varieties of C. oleifera in
Guangdong Province. [Methods] High-throughput sequencing was employed to analyze the
microbial composition in the rhizosphere soil of C. oleifera. [Results] There were 676 species
of bacteria belonging to 593 genera, 377 families, 201 orders, 77 classes, 26 phyla and 631 species
of fungi belonging to 502 genera, 266 families, 121 orders, 50 classes, 14 phyla in the
rhizosphere soil of C. oleifera. Acidobacteriota and Proteobacteria were the dominant bacteria
and Ascomycota and Basidiomycota the dominant fungi. The rhizosphere soil microbial
composition was significantly different between the native and induced varieties of C. oleifera.
The bacterial diversity was significantly higher in the rhizosphere soil of the native variety than
that of the introduced variety. At the phylum level, Desulfobacterota, Rozellomycota, and
Mortierellomycota showed significantly different relative abundance between the two varieties.
Amorphotheca was specifically enriched in the rhizosphere soil of the native variety. The
relative abundance of carbon metabolism was significantly different between the rhizosphere
soils of two varieties. Saprophytic fungi were dominant in the rhizosphere soil of C. oleifera,
followed by pathotrophic and symbiotrophic fungi. Saprophytic fungi were significantly
enriched in the rhizosphere soil of the native variety, while symbiotrophic fungi (especially
arbuscular mycorrhizal fungi) had significantly lower relative abundance in the rhizosphere soil
of the native variety than that of the introduced variety (6.43% vs. 21.83%). In addition, the
organic matter and nutrients were key factors affecting the rhizosphere soil microbial
community of C. oleifera. [Conclusion] The microbial community composition and structure in
the rhizosphere soils of native and introduced C. oleifera were significantly different.
Amorphotheca and arbuscular mycorrhizal fungi were significantly enriched in native and
introduced C. oleifera, respectively. Nutrients may be the key factors affecting microbial
communities in the rhizosphere soil of C. oleifera.

Keywords: Camellia oleifera; rhizosphere soil; microorganism; diversity

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



4940 (YIS Gk

Microbiol. China

M5 (Camellia oleifera) e 3k [ U K A A I
BHAFR R Z —, FL TR EWIR . 1L .
JUUESEM, Ay LG TR SRR
ZM . REARAME, TR, 42
IBORS e A S A= DB RS, A s Y 2 55 A0
a2, FRE G R AR BT BT T 400 A4S, LI
MERY . B RS TR A KRN
TR T AR S R IR AT A R 3 A
A5 (C. oleifera) . /MRyl %5 (C. oleifera var.
monosperma) . 45 (C. gauchowensis), &
B3l 2% (C. yuhsienensis) 1 # VT 21 ¢ W 25
(C. chekiangoleosa)™, Hir, -3y 45 DL H A4
AT ER ] AR SR R R Rk 5% TR AR B K A
WACH, BRI RIE , 3R A BB | BOE
IE AT, e, Heamgaly, &5
2R AR W I A il s A, 3 B A e
AR DU R AR AP R, AR B
AR A T g T S I A 5 T
K, HEREOE, REOQ, 2B OHAEEREOS,
Hodh 7% 28 Jyom, B AR R BGIGH , HAF R
ERlE SERIT=I IR S OP A S s SRS
K, REBE@EMAE, AMuFiglim e a5
SGIRTH PSS TN (SR G OEE S o S R 1Pyl NN
AHOGERITTER & b 2% 7l & g =417 3)
J5%8(2023-2025 4F) ) B 1 3 2025 45
B M S R AR 85.06 J7 hm?, THIZSEARN
R TH FRATE %38 K (https://www.gov.cn/zhengce/
zhengceku/2023-01/10/content_5736075.htm) It
Hb, MZR AR R AR ARG SRR EAIG
ARAHBRI . 2878 3 I, AR B 25 55 (0] U i)
WA T Lk e JR T, T il A% b - g
it BREAE B Tl 28 7 M A R 1 B A A

ARAAR B 358 25 U 3% He i W) AR 22 5 AR 2R
55, SMRRRBR P 55 R e i T SRR

PR+ AR R R IR OA G, TEMPAERK R T H
AEAEE EEEN . E AR AR PR
WAV EEH BTy, 25 IR IR
RER UL S, MORA K 52 m PP RE AR
BT . R4 AR R 75 200 B 8 DAASE T AR L T A48
ST ST G 0 T BRI W) S AR B IR TR )
DA L RO AR B - S AT 25
AWy, AT AR IERE R, AT
FRNE L BGsRARARPTIE, D ITTHE S AR i J5T A
Framt BRI R, AT REAA MR B - 4 v i ik
RV B3 TR 1 S P R TR T BT A R T AN
PEE T ARBRIOREE , AT A i Al e A T
R - S GUUAE W %o ol P 4 2 £ B e R A o
SR, (BMRPRHIEHAEMR R E S, 1ERINL
Wl A%, WEBEAER . UAMER . 3% A M
VERIFNGS v, AT s s i PR 139 i A=
P RAESE Y B I A% S A AR S
FELE T HARPR -5 b AR bR T3
ARG SR D, FEAE P E SN A
TLPE R AT, 2023 AR ARA ISR
AL 18.8 J1 hm®, [ ARAE A LiMAARPR 1
BEEDIRETE R AN E R A — RT3
51 il 25 Mk £ 18 1 4 B (https://www.gd.gov.
cn/gdywdt/bmdt/content/post 4088858.html), £
WFSE 4 H Ak R B2 52 Wi AR s 1 3 Gl AR W e % 1Y)
WA R, X 5Pt . AR E F R
P SN A VR .t 5 i AR B ek A 0 A
TEEER LAY, X 5 AR SR EE AN L g HA b BT A
22 AR AR A Tlumina MiSeq 5 1 il
FPOEE T 2R A8 AS il 2% 5 5 R 2% A B - 3
WEEIREVE RRAIE , I 20 B2 ) L3R G E YR VR
B 2 SEPRAPE ST, SR )T AR A TS AR
IR SR Pl g o R SR — e 2
Hodh

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



Erim WEE: TR A 2R A 5 R 2R AR B L S AR R T R AL 4941

AR

1.1 Hih R IRFRTIERE
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AR PR T A W 1y 5L DNA, 3 5 B AR Bl
8 J5E L UK FN AR {CR M DNA 2 B Flk E
A BILLANE 16S rRNA JE[H V3-V4 XI5 4
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2 HERE4M
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MZE(4.36) (R 1) S IMASAHEL, ASHb S M
MR T TSI . A A
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F1 HFRFELIREZB U REE

Table 1 Main physical and chemical properties in
the rhizosphere soil of Camellia oleifera

AR [T RIIEAY EL B CRHPS
Physical and chemical  C. gauchowensis C. oleifera
properties

pH 4.56+0.02* 4.360.02
HHLIE OM (g/kg) 25.68+0.52% 17.30+0.10
2% TN (g/kg) 1.07£0.06* 0.80+0.03
AR AN (mg/kg) 110.88+5.04* 84.67+3.63
B AP (mg/kg) 20.83+0.99* 4.68+0.34
B AK (mg/kg) 43.841.75* 30.61£1.36
&K WC (%) 34.29+0.35* 31.49+0.32

*: P<0.05.
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Rarefaction curves and ASVs Venn diagrams of microorganisms in the rhizosphere soil of

Camellia oleifera. A: Rarefaction curve of bacteria. B: Rarefaction curve of fungi. C: Venn diagram of

bacteria. D: Venn diagram of fungi.
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Figure 2 The alpha diversity indices of microbial communities in the rhizosphere soil of Camellia oleifera.
A: ACE index. B: Chaol index. C: Shannon index. D: Simpson index. *: P<0.05. ns: No significance.

B3 AFRETIEARQAQFIEREB)EEERS ST
Figure 3 Principal component analysis of bacteria (A) and fungi (B) in the rhizosphere soil of Camellia oleifera.
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Figure 4 Distribution of bacteria (A—C) and fungi (D—F) in the rhizosphere soil of Camellia oleifera at
taxonomic level of phylum, order and genus. *: P<0.05; **: P<0.01; ***: P<0.001.
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Figure 5 Functional composition and relative abundance of rhizosphere soil microbial communities in

Camellia oleifera. A: The relative abundance of the top ten functional pathways of bacterial communities at
the third level. B: Fungal functional trophic groups in the rhizosphere soil of C. oleifera. *: P<0.05.

z2 BT 10 MEREYER SHFRRLIRR TR Enviit &GI8
Table 2 Envfit permutation function test of top ten dominant microorganisms groups and rhizosphere soil
factors of Camellia oleifera

1 5EHF Soil factor 4§ Bacteria HL#H Fungi

RDAI RDA2 r? P value RDAI RDA2 r? P value
EHLE OM 0.99 -0.11 0.99  0.01 0.74 0.67 040  0.48
N 0.96 -0.29 098  0.01 0.81 0.58 0.31 0.66
BRfR A AN 0.97 —0.24 0.97  0.02 0.84 0.55 032  0.65
A AP 1.00 -0.02 098  0.09 0.79 0.61 047 025
B AK 0.98 -0.18 0.97  0.06 0.89 0.46 039 047
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Figure 6 RDA analysis of rhizosphere soil nutrients and dominant microorganisms communities of
Camellia oleifera. A: Bacterial community. B: Fungal community.
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Figure 7 Co-occurring networks in rhizosphere soil microorganism of Camellia oleifera. A, B: Bacterial
co-occurring networks in the rhizosphere soil of C. gauchowensis and C. oleifera. C, D: Fungal co-occurring
networks in the rhizosphere soil of C. gauchowensis and C. oleifera. Sphere nodes in the figure represent
ASVs; The size of sphere is proportion of connection numbers, the larger number of all associated edges of
node, the larger sphere; The sphere color represents ASVs at the phylum level; The line represents the
correlation between two nodes; The line thickness indicates the correlation strength.
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