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Figure 1. Rarefaction curve of 16S rRNA V4 and ITS1.
*1 o-ZHMEE
Table 1. The a-diversity index of alpha
Microbe Sample Shannon Simpson Species accumulation Pielou
Bacteria NRS 5.83+0.146** 0.992+0.001* 2094+71 0.763+0.016**
NRP 4.46+0.484* 0.892+0.041* 2129+145 0.582+0.060*
NES 3.93+0.200* 0.838+0.028* 1913491 0.521+0.027*
Fungi NRS 3.08+0.379 0.795%0.125 677+35 0.430+0.060
NRP 3.45+0.404 0.846+0.051 835+130 0.503+0.049
NES 3.21+0.140 0.815+0.025 766+53 0.484+0.016

NRS: Rhizosphere; NRP: Rhizoplane; NES: Endosphere; *: P<0.05, **: P<0.01.

8% . Simpson 8%k . Pielou 5] B 5 U{E 4 B
i TR AR N A, 20 DRV A I e e S 2
5T MR BR-HE 2R -M PN A0 T B AR B - 4
HLIH 7% 1 Shannon #5%k . Simpson 8 %% . #)Fh
ST K Pielou 349757 B F5 5515 AR 2 FIAR P[]
TEEES . Wik, DA AN ESMZ
(1) 240 TR A % =F M S X Sy VA A 2 25 e T L
TR E V& 22 5 A 035 FRATT A I 5 28t RS A 3% 4
VR HLA PR R T VRS, S s TR 2
FEPE N, X LR 2R B
S

N T IR - MR DL AR N
S 25, AAFFELL Bray-Curtis BE & 617

BR P 32 AR AR 40T (CPCOA) . 45 RA (K 2), A~
[Fi) A5 ST A D R U 25 S I A RS 30.5%, L
WAHEK IS 24.4%, ARASHAUE T RIS HME
PIGARE S5 I 22 5 o FLAR BRAUAE e v 4 A S5 AR
R 3R TR] 2% S R 5 — Ak bR TR 3R (83.13%
84.01%), HZFERGARBR 11 5 AR SR N Z )i
ARV A R 25 S T o I

HE— 25 b BT B AR R 4N P S A A 1Y
Bray-Curtis fH 2 (& 3), 458 A, 78 D8 AOH
FIE VIR R PR-AR R ) =38 2 0], 2 R
SR RENT ARSI ES, WITED
2R AR 2R [ AR A 22 ] B P AR 5 4 A A R
JER T AR 451

http://journals.im.ac.cn/actamicrocn



1526

Min Fang et al. | Acta Microbiologica Sinica, 2019, 59(8)

niche

@ NRS e NRP ®NES

(B) Fungi 24.4% of variance; P=0.22
0.6 ¢
. [ ]
S 0.3
0. [ ]
Ue)
= 0.0 :
o ° [ ]
S
4
) -0.3
—04 -0.2 0.0 0.2
CPCoA 1 (84.01%)

1R (B EER

The constrained principal co-ordinates analysis of bacteria (A) and fungi (B) between three ecological

7o HZERERG MARPR- SRR N e, & 2RS4
A WA R AR T s B,
HARNMA RS —F 2R w0 . 2k
ASAL R AN 20 A1 T 4140 1) 589 s, Horb 8 M)
T w NI ET]
39.64%+0.08 , 69.47%+0.12 ,
77.34%+0.07) . MR ¥ W [] (Acidobacteria ,
34.10%+0.11, 11.03%+0.04, 9.18%=+0.04) X Az jik

(R A X

(Proteobacteria ,

>1% .

(A) Bacteria 30.5% of variance: P=0.02
0.5 ‘
]
s .
®
S 0.0fe o4
Nt
<
(@]
Q0.5
O
20,50 025 0.00 0.25
CPCoA 1 (83.13%)
2. PREIMEERIRSITDEMHESRIRLIE. RELIRAEEMEA)FIE
Figure 2.
niches. NRS: Rhizosphere; NRP: Rhizoplane; NES: Endosphere.
0.55 | BB
8 0.50
8
5 045 | —
5 0.40 | i
& :
A 035} -
0.30 | : 0

Bacteria Fungi

& 3. Bray-Curtis JE B fE%E
Figure 3. The boxplots of Bray-Curtis distance. *:
P<0.05.

2.3 HBT DA BYIR R M YRR 41

231 LR ESIR RIAA WIREIE G5 4
FEBSHE 2149 16S rRNA V4 IZ‘(JF!IJJ?/H%@%)?,

AR A AR R AL 6381 4 OTUs, HHR AR
3AERN I 3768 4, HA 523 4~ OTUs 2
FETEFRIR L, 723 4> OTUs {UAF7E AR,
387 1~ OTUs HTEMR N (Kl 4-A). DEFAGHER R
MU AR ARG I £ . 528 > OTUs
24.75%J8 T/ 2L Hil1; 723 4~ OTUs H 33.69%/%

FAEE]; 387 4~ OTUs H 41.07%J8 T #

actamicro@im.ac.cn

ZE T8 '] (Actinobacteria, 10.19%=0.03, 8.70%0.02,
7.08%+0.01), BT E BRGNS S F Y 80%
Ph ks

B ZR0kE B AR PR A 3158 55 AR R R N AR R RV 2
] AT 225 25 57, 8 /I BRT 1A [ ARG 2 3 4 2 22
Kl 4-B, H.28 50 18 [ TS 3 B8 5 AR AR Al e v 321
) 75%LA 1o A AR R A S AR TR R 1A
ZFLRSRN AR R P BE E A MR R 1A
Xﬁéﬁffﬂi%Tﬁk A} Armatimonadetes . T4k

TR ] (Nitrospirae) 25 A% = Bt i & T & .

THZE AR R R AL IR 27881~ OTUs.
Hep 3 AMAERMIEA OTUs 1406 4~; 265 4
OTUs H AL THlbr L ogerp, Ho F3RE ]
(Ascomycota) 5 53.21%, 15 ](Basidiomycota)



T | WEYEEAR, 2019, 59(8) 1527

(A) B) L0
@ Proteobacteria
L m Acidobacteriaq
NRS 08 - o Armatimonadetes

3 = WCHBI-
g o Lirmicutes
T 06} m Nitrospirae
g Y o Chlorobi
gS & Euryarchaeota
5 @ Others
2
ki 0.4+
o
o

0.2+

NES
0.0t
NRS NRP NES

B4 MEBHEBFLEMEFSNA) OTUs FREBEMEEEEERTN S NMIERIIN A
Figure 4. The difference of bacterial community. A: Venn analysis of OTUs; B: The distribution of 8 differential
bacterial phyla in the root of Rhododendron delavayi.
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Figure 5. The difference of fungal community. A: The venn analysis of OTUs; B: The distribution of the phyla of
fungal community.
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Figure 6. Venn analysis of root-microbiota of Rhododendron delavayi based on genus level. A: Bacteria; B:

Fungi.
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Figure 7. The heatmap of differential root-microbiota of Rhododendron delavayi. A: Bacteria; B: Fungi.
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The co-occurrence network of differential root-microbiota of Rhododendron delavayi. Degree: the

number of microbial genus associated with other genus; Bacteria: black font; Fungi: blue font.
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Structure and composition variation of the root-microbiota of
Rhododendron delavayi

Min Fang, Xiaorong Xu, Ming Tang, Jing Tang

Key Laboratory of State Forestry Administration on Biodiversity Conservation in Karst Mountainous Areas of Southwestern
China, College of Life Sciences, Guizhou Normal University, Guiyang 550001, Guizhou Province, China

Abstract: [Objective] The aim of this study was to understand the structure variation and assembly of root-
microbiota of wild Rhododendron delavay. The spatial resolution of the study distinguished three niches of
Rhododendron delavayi root, the endosphere, rhizoplane, and rhizosphere. Here we compared the microbial
community structure and composition variation between the three niches. [Methods] A detailed characterization of
the root-microbiota of the Rhododendron delavayi by deep sequencing, using 16S rRNA V4 and ITS1 regions of
microorganisms. The diversity and composition of microbial community from three niches were compared. In
addition, we discussed the relationship between differential microbial genera based on co-occurrence network.
[Results] In the constrained unconstrained principal coordinate analyses of Bray-Curtis distances between samples,
microbial communities vary significantly between three niches. Moreover, the separation of root-microbiota from
rhizosphere to rhizoplane is larger. The bacterial a-diversity between three niches is considered as statistically
significant difference. 41 bacterial phyla and 6 fungal phyla abundance in the root-microbiota. The dominant
bacterial phyla included Proteobacteria, Acidobacteria and Actinobacteria, which occupied more than 80% of the
total abundance of bacterial communities. The dominant fungal phyla included Zygomycota, Basidiomycota and
Ascomycota, which account for more than 99% of the total abundance of fungal communities. 589 bacterial genera
and 390 fungal genera abundance in the root-microbiota. Moreover, the abundance of 25 bacterial and 10 fungal
genera varied between three niches. Furthermore, analyzing the co-occurrence network of the differential genera
showed the interaction between fungi and bacteria in the root-microbiota. Eight differential fungi was significantly
correlated to differential bacteria, except Waitea. As the core genera in the co-occurrence network, Bryobacter,
Nocardia, Rhizomicrobium and Telmatobacter played a very important regulation. [Conclusion] Dynamic changes
observed during root-microbiota, as well as compositions of three niches, support a hypothesis for root microbiome
assembly correlated with the root. At the same time, co-occurrence network analysis revealed bacteria and fungi
interacted with each other among the three niches.

Keywords: root-microbiota, Rhododendron delavayi, niches, differential microbial genera, co-occurrence network
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