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community structure of rhizosphere soil microorganisms and its influence factors for the sustainable devel-
opment of agroforestry ecosystem. High-throughput sequencing technology and physiochemical peoperties
detection of soil were combined in this study,aiming to analyze the variation of soil physiochemical proper-
ties and differences of rhizosphere microorganisms community structure as the change of Zanthoxylum
bungeanum age. The results showed that the rhizosphere soil of Z. bungeanum showed weak acidification
and the soil nutrients,as a whole,increased first and then decreased as the increase of planting years. The
nutrients in the rhizosphere soil of the 8-year-old Z. bungeanum were the highest. Totally,1 229 fungal op-
erational taxonomic units (OTUs) were identified in Z. bungenum rhizosphere soil, belonging to 12 phyla,
35 classes, 78 orders, 149 families,321 genera and 466 species,while 1 298 bacterial OTUs were obtained,
belonging to 22 phyla,49 classes, 71 orders, 163 families and 277 genera. By analyzing Alpha diversity,it
was found that the ages of Z. bungenum showed significant effects on the species richness and diversity of
rhizosphere fungi,of which the 8-year-old Z. bungenum exhibited the highest richness and diverisity, fol-
lowed by the 15-year-old, and the 3-year-old displayed the lowest. However, the ages of Z. bungenum
showed no significant effects on the bacterial richness and diversity. In the rhizosphere soil of all the three
different ages of Z. bungenum ,the dominant fungal phyla and genera were respectively Ascomycota and
Rozellomycota,and Cheilymenia and Fusarium , while the dominant bacterial phyla and genera were re-
spectively Proteobacteria and Acidobacteria, and Sphingomonas . Acidobacteria GP4, Acidobacteria GP6,
and Gemmatimonas. Moreover,it was found that the community structures of rhizosphere microorganisms
were obviously separated by the age of Z. bungenum ,which indicated that the age was the dominant influ-
ence factor on microorganisms community structures. The physiochemical factors of soil, which showed the
obvious relationship with the Alpha diversity of rhizosphere microorganisms of Z. bungeanum , were pH,
organic matter,available phosphorus and available potassium. Whereas, the important influence factors on
the microorganisms community structures were organic matter,total nitrogen and pH. This study not only
demonstrates the effects of Z. bunbgeanum ages on the soil physiochemical properties and microorganism
community structure,but also reveals the relationship between the soil physiochemical properties and vari-
ation of microorganism community structure,which can not only provide the basis for dynamic monitoring
of the soil physiochemical properties in the Z. bunbgeanum plantation, but also lay the foundation for the
function exploitation of rhizosphere microorganism of Z. bunbgeanum.

Key words: Zanthoxylum bungeanum ; forest age; rhizosphere microorganism; soil physiochemical proper-

ty; community structure
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Table 1 Basic physiochemical properties of rhizosphere soli of Z. bungeanum at different ages
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Table 2 Sequencing of rhizosphere microbe of Z. bungeanum at different ages
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Alpha diversity index of microorganisms in the rhizosphere soil of Z. bungeanum
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Fig. 1 Venn diagrams of fungi and bacteria in rhizosphere soil of Z. bungeanum
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Fig. 2 The relative abundance of fungi and bacteria in rhizosphere soil of Z. bungeanum

2.5 TEHWIRBRTEMEYHEEENERSW
NMDS 731 J& — Fiefs 2 4 25 (8] 9 b 52 % 5 (FF
A E AR 1) ] A B 4 25 6] 2R 47 5 AL 2 A FTE 26
[e] ) S f B OXE G2 18] 46 O &R I B o B O
NMDS 7t 45 R A 25 P Stress #4746 55, 38 #
NN stress<<0. 2 i NMDS FE B — & 00 it Bt =
X5 stress<<0. 1 B, AT DI & — 4R 5 24
stress<<0. 05 B, W HAG R4 AR M. 45 R BIR,
RS3,RS8 Hl RS15 H1 iy EL 1 A ¥ B .43 5, Stress
B4 0. 089, Uk BH AN [R] AR % 46 BUAR B - 48 1% T2 1)
Vi 22 SRR T2 R 9 NMIDS HEFP 1Y Stress iy

0. 103, BLHIZ B 9 NMDS # & |- e il B¢ 3 AR
TR A RE TR 22 5 . RS3.RS8 Ml RS15 H Al 40
FEVE At BT B8 0, P Il AT AN TR A £ g
) 40 TR R VR 22 PR R A ) 22 SR K (8 3D,
2.6 TEEHNMEREMEDEHEZSHEEM
XS

AEHEURR e - 12 2L 5 T R0 TR 1) 22
oy 3 B LR A [] A BE ) A DGR (3R 4D o {HLJR: 1 3 AR OC
A pH A HLE VAP il AK, EH ) Chaol $5%k
HHEA LT AP Al AK B2 IE A &, Ace 8305
AL BT A AP B 2 IE A OG5 AK 2 3 IE AH G,

e il



162 PR 2 B 2 38 %
TL1A Stress:0.089 N Stress:0.103
0.025 L
0.01 .
& i e RS3 2 0.000 = RS3
8 a ® RS8
S 0.00 oRS8 = - .
Z . Z A RS15
ARSI15 -0.025
001 \ -0.050 .
-0.03 -0.02 -0.01 0.00 0.01 0.02 -0.15 -0.10 -0.05 0.00 0.05 0.10
NMDS1 NMDS1
3 MRBRETBEBAEMBEEE OTU KFH NMDS HFF
Fig. 3 NMDS ordination of communities at OTU level of the microorganisms in rhizosphere soil of Z. bungeanum
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