YT 2024,46(4 ) :378~389
Biotic Resources

DOI: 10. 14188/j. ajsh. 20240126001

5 1 TL5F SL05 S i 3% XY BB ol 2k D 1 9% R AIE S B
B3 A0S

I L EAM L FHE R AL B KA AW R T

(1. PRI R A fn i i B, 8 IR 246133;
2. KA YRS K AR S AE S E R W AR A TR R BT oL R 22 IR 2461335
3. T2 R Pt VAL SRR R AR AU 4 ] [ BRI 5 5T TR, B PR 246133)

W R BRCE W AE W VE XA PR A S R G RS BEAEM AT L AR Hok s L3 8 TR CGEF L) s
TR AR R GRS o R 16S rRNA PRI 5 3 AR X 51 VL UF 58 TR U 26 4 4 A [ X3 9 A2 40 AR B A 4 S FE3R 358 A 7 I
JE T RGVAA AR PR A DA SR8 75 TT Y AN EE 301 VANEE 721 ) AR bRk 2B 9, o ] 2517, e 8 W oh B IR
I"J(Proteobacteria) 4L FF 1 '] (Bacteroidetes ) Fl R #T 1 | ] ( Acidobacteria) o 4 A IX 38 2 [6] R BR o4 25 4 B s 4 Wi B A IR i 25 5%
P ETELIATEE T AT ] R AT 1] 8 8 B 1] (Actinobacteria) 45 08 &£ . BRI E J5 22 00 Wr & R0, 44 X IR B i 2
Y Chaol $8 84 . A H5 80 Goods coverage 8B A7 1E W3 22 5, Horh LI AN B3 40 K3 X3 Chaol $8 B M A F5 80 e iR . I
WA HT B, BE T pH A HLTE T & 43 B0 5% 0 5 1L U S R AR PR A W BEIE S5 M 0 BRI 1. AR B R T RIL
U S T RS AT A AR PR W R 5 5 Al S LS (R AR Ak AR G 45 0T Sk JR SR04l 51 VPR SE TR IS AT 0 T 2 Al AR BR R
7 %) 5 e 2 AR A TR B

KR MR SIVLTT SR 2R HE 454

HESES: Q939.96 SCRRBR SRS - A SCEE S :2096-3491(2024)04-0378-12

Characteristics and main influencing factors of plant rhizospheric microbial
communities in riparian zone along the project of water diversion from Yangtze
River to the Chaohu Lake

GUO Wenxuan', CHANG Jielun', LI Bowen', YANG Lehui', SHEN Junjie', WANG Xinyue',

WANG Huili'"?", ZHANG Xiaoke'**
(1. College of Life Sciences, Anqging Normal University, Anqing 246133, Anhui, China;
2. Engineering Technology Research Center for Aquatic Organism Conservation and Water Ecosystem Restoration in University
of Anhui Province, Anqing 246133, Anhui, China;
3. International Joint Research Center of Simulation and Control for Population Ecology of Yangtze River in Anhui, Anging

246133, Anhui, China)

Abstract: Rhizospheric microbes of plants play an important role in the rhizosphere ecosystem in the riparian zone.

In order to understand the characteristics and main influencing factors of plant rhizospheric microbial communities before
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the operation of the project of water diversion from Yangtze River to the Chaohu Lake (Caizihu line), a systematic survey
of plant rhizospheric microbial communities and environmental factors in four different regions along this project was con-
ducted. The results showed that a total of 75 phyla (3 phyla of archaea and 72 phyla of bacteria) of rhizospheric microbes
were detected in the whole survey area, of which 25 phyla were dominant, and the Proteobacteria, Bacteroidetes, and
Acidobacteria were the most abundant. Although there were significant differences in the composition of rhizospheric mi-
crobial communities among the four regions, they were still mainly composed of Proteobacteria, Bacteroidetes, Acidobac-
teria, or Actinobacteria. The results of one-way ANOV A showed that there were significant differences in Chaol, Shan-
non, and Goods coverage index of rhizospheric microbes in the four regions, among which Chaol and Shannon index
were the lowest in the Chaohu Lake and Baishitianhe River regions. Redundancy analysis showed that substrate pH and
organic matter mass fraction were the main environmental factors affecting the rhizospheric microbial community structure
along the project. This study revealed the community structure and spatial variation of plant rhizospheric microbial com-
munity structure before the operation of the project of water diversion from Yangtze River to the Chaohu Lake for the first
time. The relevant results can provide background data for the subsequent evaluation of the impact of the operation of this
project on the rhizospheric microbial communities.
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Fig.1 Distribution of sampling points along the project of

water diversion from Yangtze River to the Chaohu Lake
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Table 1 Physical and chemical parameters of four regions along the project of water transfer from Yangtze River to

Chaohu Lake (average value)
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Fig. 2 Relative abundance of dominant phyla of rhizospheric microbiota in investigated samples
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Table 2 « diversity of rhizospheric microbiota in four regions along the project of water diversion from Yangtze River to
the Chaohu Lake (average value = SE)
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sl C 13 203.874+403.61 1.0040.00 10.40+0.19 0.84+0.01
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KK L

N 13 394.994320.71 0.9940.00 9.66+0.17 0.8640.00
O 14 107.3541 393.41 0.9940.00 10.12+0.36 0.8440.02
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Fig. 3 Heatmap of dominant genura of rhizospheric microbiota in the investigated samples
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Table 3 Correlation between rhizospheric microbiota and
thirteen environmental factors along the project of water

diversion from Yangtze River to the Chaohu Lake

W R/ % thEA PE
JEJ pH 34.8 6.9 0.002
A LT 5 43 %K 11.3 2.5 0.006
K A H 8.1 1.9 0.054
) A ) 6.9 1.8 0.068
H ) % 2 6.0 1.6 0.102
KA A 5.8 1.7 0.096
TP i 2 4.4 1.3 0.232
K 4.0 1.3 0.280
K& pH 3.8 1.3 0.298
+ e 4 3.1 1.0 0.402
FE R 3.2 1.1 0.422
4 b 2 B 2.3 0.7 0.534
AR 1.4 0.3 0.734
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Fig. 5 Redundancy analysis of sampling sites of rhizo-

spheric microbiota with significant environmental factors
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Table 4 Spearman’s correlation between significant envi-

ronmental factors and dominant OTUs

OTUs i pH EERIN I
OTU 194414 0.412%* —0.474%*
OTU 40470 —0.036 —0.409%*
OTU 136733 0.489%* —0.444%*
OTU 141577 0.037 —0.391%+*
OTU 525244 0.296** —0.126
OTU 431443 0.267** —0.057
OTU 337875 —0.363%* 0.218*
OTU 199579 0.084 0.103
OTU 51694 0.053 —0.183*
OTU 470261 0.205* —0.391%*
OTU 477830 0.184* —0.053

TE %, 78 0. 05 K W3 A0 5+, 78 0. 01 /K 3 A1 ¢
Note: *, significant correlation at the 0. 05 level; **, signifi-

cant correlation at the 0. 01 level
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