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Structure and TFunctional Dlver51ty of ‘Bacterial Coml}lumty in Rhlzosphere Sm.l of

Typical Vegetahon in the Rlpai’lan Zone Along the Downstream of Songhua River/

WANQ Lu- ylng, SUN Hui- zhen ; , YANG Xue! -

(Key Ldbordtory of Ststainable Forest Ecosystem Managemeént Mlnlstry of-Educat-n')n Center for Ecological Research, School of Forestry, Northeast Forestry University,
Harbin 150040, China)

Abstract; The aim of this study was to provide a reference for the riparian zone with protection and ecological restoration by analyzing the differences in typical vegetation
( Phragmites communis, Populus tomentosa, Salix sungkianica, and Carex schmidii) thizosphere bacterial communities and their functions and identifying the potential of
different types of vegetation to restore the damaged riparian zone in Songhua River. The 16S rRNA of rhizosphere soil bacteria in the four typical vegetation types of the riparian
zone along the downstream of the Songhua River was sequenced using the Illumina MiSeq PE300 high-throughput sequencing platform. The community diversity, functional
differences, and influencing factors of rhizosphere soil bacteria for different vegetation types were analyzed. The results showed that the Ace index, Chaol index, and Shannon
index of soil bacterial diversity in P. communis were significantly higher than those of P. tomentosa (P <0.05), and there was no significant difference hetween the above two
types of vegetation and S. sungkianica and C. schmidtii. There were significant differences between the soil hacterial community structure of P. tomentosa and that of the three
other vegetation types (P <0.05). The soil bacterial community structures of S. sungkianica, C. schmidiii, and P. communis were similar. Bacteria in the rhizosphere soil of
the four typical vegetation types could be divided into 38 phyla. Acidobacteria, Actinobacteria, Chloroflexi, Verrucomicrobia, and Proteobacteria were the dominant phyla
(relative abundance >5% ) , and the Nitrospirae, Gemmatimonadetes, Bacteroidetes, Firmicutes, and Rokubacteria of hacteria had a relative abundance greater than 1%.
The bacterial community in the rhizosphere soil of the four typical vegetation types had 6 primary metabolic pathways and 43 secondary metabolic pathways, including 14 types
of main secondary metabolic pathways ( relative abundance > 1% ). Diversity in rhizosphere soil bacterial communities of different vegetation types was significantly influenced
by the C/N ratio, soil pH, and moisture content. Hence, the effects of different vegetation types in repairing the degraded riparian zone were different, and wetland vegetation
(S. sunghianica and C. schmidiii) was conducive to the improvement in soil bacterial diversity and soil ecosystem functions.

Key words: Songhua River; vegetation types; soil bacteria; community diversity; function prediction
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Fig. 1 Comparison of bacteria OTU in rhizosphere soil

of different vegetation in riparian zone
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Table 3 Soil bacterial a-diversity indexes in rhizosphere of different vegetation
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Fig. 2 Principal coordinate analysis of bacterial communities

in rhizosphere soil of different vegetation
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Table 4  Variations in composition of soil bacterial functional communities in rhizosphere soil of different vegetation

sk A HEifE BALTHR SRS

QOELH

2 ARG NP

BY 0.6270 +0.011 la
SJL 0.6113 +0.0009a
XS 0.6215 £0.002 4a
LW 0.6122 +0.005 4a

0.1821 +0.003 4a
0.1845 +£0.004 5a
0.1821 £0. 008 2a
0.1856 +0.006 la

0.121 1 £0.002 2a
0.1222 £0.002 5a
0.1249 +£0.003 1a
0.121 1 £0.001 2a

0.041 6 +0.004 4b
0.047 7 +0.001 2a
0.048 3 +£0. 001 2a
0.0454 +0.003 4ab

0.010 3 0. 000 2b
0.0112 £0.000 4a
0.011 1 £0.000 7a
0.010 6 0. 000 Sab

0.016 7 £0.000 Sa
0.016 8 £0.000 Sa
0.0162 +0.000 3a
0.016 6 +0.000 3a

1) AF/NE F R R A R SR 0] 22 53 35 (P<<0. 05) Kl P39 MH + RiEZE (n=3)

ANl R B S AR B S 40 1 T BB A 4G 43 28—
AR e, Ho 32 B AR i i (T RE LA
FEHIARNTEE > 1% ) fU4F 14 25( K 5) . IATTHIAR PR
IR AR KA S I RE S T B E
(P <0.05) . PATTHIR R 4 358 240 B i g 105 AR5 T e
AN A IR A5 A T BE AN AR W A S AR
EREMTH B (P <0.05). PEEMER 54

T PR AN AR 2 2R AR R D e B = T HE
HIBE(P <0.05). FIAZ AR B 538 40 1 B il 2 0 2R
ea PSR RE B A D RE B3 = T B (P
<0.05). & [ RAR B e 40 w1 A4 52 ) Fig 52 2
e TH BB (P <0.05) . B IR E B A
R -3 240 TR ) 28 5 R 1 QI 2 B I 3% R T FL A Ak
Hb, H AR AR B - S 240 BT 1) 2 B 1R A 2 g
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Table 5 Relative abundance information of secondary function of rhizosphere soil bacterial community in different plots

Y

R IRe BY SIL XS LW
kA A A 0.127 7 £0. 002 9ab 0.1303 +0.001 9a 0.1253 +0.003 1b 0.126 8 £0. 001 8ab
Hiiggwti] 0.039 9 +0. 002 5a 0.034 4 +0. 000 4b 0.039 1 +0. 000 5a 0.038 6 0. 001 la
TR 2 A AR 0.0713 +0.001 1a 0.072 8 +0. 002 0a 0.0720 0. 000 6a 0.067 4 0. 001 5b
[HEE W] 0.0815 +0.003 la 0.074 1 0. 004 5b 0.069 7 +0. 000 5b 0.070 0 +0. 001 6b
AT IR AR 0.049 5 +0. 000 2¢ 0.052 3 +0. 000 2a 0.0517 +0. 000 3b 0.047 6 +0. 000 6d
AL 0. 1213 +0.003 7b 0.1136 +0.001 5¢ 0. 1289 +0.002 2a 0.127 8 £0.002 1a
i ZE AR B A A 0.0412 +0.001 8a 0.0339 +0.010b 0.035 8 +0. 002 6b 0.0351 +0. 001 4b
HMIE AW KA 5 AR 0. 046 6 0. 004 3a 0.038 8 +0. 000 7b 0.044 7 +0. 001 3a 0.046 5 £0. 002 4a
A S A 0.022 1 +0. 001 5b 0.024 5 +0. 000 9a 0.022 8 +0. 000 6b 0.021 6 +0. 001 2b
ik 0.044 4 +0.001 1c 0. 049 3 +0. 006a 0. 046 1 +0. 000 8b 0.043 4 0. 001 3¢
R AL 0.106 6 +0. 005 6b 0.098 5 +0. 004 5b 0.104 1 +0. 006 6b 0.126 5 £0. 007 2a
fF5 ik 0.078 9 +0.010 5a 0.087 6 +0. 001 la 0.077 7 0. 002 8a 0.079 1 £0. 003 7a
W& AR 0.024 4 +0. 000 9b 0. 026 4 +0. 000 6a 0.024 4 +0. 002b 0.0229 +0. 000 6¢
HEFEE 0.0423 +0.001 1b 0.044 2 +0. 001 Ob 0.044 4 +0. 001 5a 0.040 1 0. 001 5b

D) AF/NG FEFRR A R PR 225 B3 (P <0. 05) Bl P I9MH + biE2E (n=3)

R
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T (P <0.05). 4 FIAE AR bR 39840 P A A% 1T
PRI e 2 B (P <0.05), #H M. SIL >
XS >BY > LW.

2.6 TIEAMERFE 2RSS RGO R

A PR BRI AR B - A0 o ZFEPEZ
[ RAHOCHERT WL (3R 6) , 4 N2t fe 8 S LA
WA & 2 I A0 ¢, Horp Shannon . Ace il Chaol 3§
BSAMIR S R B IEME (P <0.05) , Simpson
FEEANH 2 B Z A& (P <0. 05) . Shannon 5 AN
38 pH 2GR OC  FURT B 3 K R I IR A G
B4R B Simpson DAAM ) HA 3 A48 KR Al 1+ 3 i
AL ARG,

F®6 TEEH o SHEEERS TEBAERNBXS T

Table 6  Correlation coefficients between soil bacterial a-diversity indices and soil physicochemical properties

pH SM TC socC TN TP C/N
Ace T8 -0.366 0.354 0.132 0.543 " 0. 453 0.376 -0.546 "
Chaol ¥5% -0.421 0.377 0. 145 0.556* 0.411 0. 481 -0.551*
Shannon FH%X -0.556* 0. 566 * 0. 166 0.571* 0.399 0.367 -0.624"
Simpson 44 0.271 -0.421 -0.258 -0.552" -0.255 -0.232 0,473
1) * F5 0. 05 KA 2% i,
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Fig. 6 RDA of soil bacterial community and environmental factors
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