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1.2 R ESEKEE

TEIR e PN DU 2 R 3 - AR D BT RS 4
SrJERE AN (Pinus sylvestris var. mongholica), AN
( Pinus tabulaeformis ) , YPHIl ( Salix psammophila )
F/NER XS L ( Caragana microphylla ) . ERFRAEHE
W 3AEE, IR AR T AR, o
MR, ARFARESE SRR . O 1 AT REHERR HoA R R Y 22
S, AR R PR AIE ST SRR AR — 3 H A a7
b2 80 AR P EARIX . HASEUILE 1.
1.3 TiEMEmRE

TEREHLPISRIT] “S” JEHL S #5, 43 0~10cm, 10~
20 cm A1 20 ~ 40 em KA, FFPEATPUIMERGE . [R]
SRy G AN TR SR AR I [ 1 Y R GE 1R 2%, TEREI S 5
HEE, JFF4H 8~90f, 12~ 131, 18~ 19 i

ELSZD RGP XA IR (R EES, 2017)

Location of Yulin and Mu Us sandland

O3 =BT BERAEIR A o HEBR K SRR X R 54 1Y
M, RFEEHFTIR G R UR, WA FHTHEE] 36
PR
1.4 TIERHEMEEE 16S rDNA SBENF

YR V3-V4 XIGE S )2 338F(5-ACTCCTA
CGGGAGGCAGCA-3") fil 806R (5 '-GGACTAC
HVGGGTWTCTAAT-3"), WK F & 10 x buffer
5ulL; Mg* (25 mmol/L) 4 uL; ##JE (5 mmol/L) 2 pL;
514 (10 pmol/L) 3 uL; #2HUAY DNA 10 ng; Taq i
1 uL 1 ddH,0 35 uL. A EEE Y ( Polymerase
Chain Reaction PCR ) /. 95 C F 3 min; 55 C
T 30s, 72°CF 45s; FJ57E 72 C F 10 min, It
AP TEEER: 1) RrTREAE ISR N AT
P 2) B —FEARTE R R ECT TP
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Table 1 Parameters of experimental plots
Mo FEHL 5 TR | WREEEC) MAOEENM?)  BHE%) FHEEEm) EREEem)
Vegetation type Plot No Area Aspect Slope Density Coverage Height Diameter
7781 20 x 20 m [tk ] 6 975 71 14.40 £3.36 16.33 +5.05
FEFAR 7782 20 x 20 m it 9 1050 70 13.94+1.71 10.80 +2.86
7782 20 x 20 m it 7 1025 76 14.28 +1.33 12.51+2.37
YSI 20 x 20 m b 3 850 82 6.60 + 0.81 12.32+3.11
i YS2 20 20 m Zrdb 4 950 69 6.20 +0.57 13.91+1.52
YS3 20 x 20 m it 3 1025 73 5.94+0.63 11.74 +£2.20
XJ1 10 x 10 m it 2 61 1.77+£0.21
IR RS L XJ2 10 x 10 m it 1 50 1.49+0.18
XJ3 10x 10 m b 2 55 1.91+£0.27
SL1 10 x 10 m it 1 88 2.55+0.45
bzl SL2 10x10m dt 1 73 2.71+0.39
SL3 10 x 10 m it 3 75 2.26+0.31

D AR AT T FSE G, BRI RS A
T EA B, RIEHE PR BRI (b B AE 2R
FHEAA]) o
1.5 BUESHh

LA W BE 75 45 22 @ o Nlumina F &
( MiSeq) #4785 JF ( Paired-end ) , AT
138 —F5) (read ) , FIH Trimmomatic ZX{FK %L
PR i O S BT, 38 W S SRS L PR AR v ik
Bt (st DA 50 M, SN E R
20 MHEEE ) , #RJ5 H Readfq ( vertion 6.0 ) 4L
% Q20 > 90% AFRAERHAR T i 1Y X reads id 845 o
FIFH Flash ( vertion 1.2.10 ) #4445 S i P B4 1
XY reads il it HAZ B PHER]— 5751, PHERER
VERC N 0.1, RA5 3 5 BT it (Y reads, 77 28 25 BR
DNA RE MM T 5 51907 50 Fi AR S
HIE A . o SIS A Mothur F00F L BRI B /N
F 200~ B FE B reads; A1) ] Usearch ( vertion

8.0.1623 ) fFLBrit Ak
2 FZREDR

2.1 HIEMEVNFLER D

DU b bR 432 1 = M b B A 2 0 P R
Yy b % 2l o #:4E 2 25 550 ( Operational
Taxonomic Units, OTU ) {&RILAY . AbFE HYFRICER
Zh OTU My bn HE S AL > 097, SEBedky= A4
60,091 4~ OTU, H H F B H 11 OTU N & H
44,582, ILZE OTU AIfgM TP AR IE AL, HORH X
W4 OTU 2Bk, ANIMAJEHI AT, HR OTU 44K
N 15509, GEitaEFILE 20 IR R LIE
BT Asgh, Hoflbs A OTU it bifi 35 R (1
TR, H PUFRP AR () e 2 B B R R AEH
10~20cm 0~ 10 cm H3ERY OTU B/ 1.
FETHS 37%, JMFS 22.8%, VOAIN 23.8%, /INIERRG
L 11.4%, B[R ARs- 265, HAKT L1 OTU %%

®2 HMBESLBT(OTU) Git
Table 2 OTU statistics of sample

FEgS BAbRIC PRS2 TT
Samples No Sequence OTUs
7PHI 0 ~ 10 cm 35,638 5,663
VP40 10 ~ 20 cm 34,153 4315
VP4 20 ~ 40 cm 42241 3,928
JNHERRSJL 0 ~ 10 cm 26,986 4,888
JNITERRS )L 10 ~ 20 cm 31,517 4332
JNHERRS )L 20 ~ 40 cm 32,073 2,791
A 0~ 10 cm 40,802 5,557
WA 10 ~20 cm 31,606 4,290
TS 20 ~ 40 cm 29,581 3,269
FEFHL 0~ 10 cm 42,957 6,491
FEFHs 10 ~ 20 cm 32,182 4,056
B 20 ~ 40 cm 34,398 4,561
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Fig.2 Rarefaction and Shannon-Wiener curves of samples
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Table 3  Alpha-diversity of sample

+HE Chaol ZEEMFEEL ik 2 L) Fh e —AENFE AL
Sample Chaol diversity Good’s coverage Species Shannon-Wiener
YO 0 ~ 10 cm 8493.142 0.907 4971 10.297
FEFHS 0~ 10 cm 8265.922 0.905 5186 10.282
/NHERRE L 0 ~ 10 cm 7896.818 0.910 4888 10.190
JHAA 0~ 10 cm 7643.797 0.916 4596 10.215
FEFAHS 20 ~ 40 cm 7401.609 0.921 4008 9.294
JNIFERRS )L 10 ~ 20 cm 6912.480 0.925 4008 9.213
FEFAA 10 ~ 20 cm 6841.950 0.928 3704 9.067
WA 10 ~ 20 cm 6486.636 0.931 3979 9.696
VP 10 ~ 20 cm 5960.680 0.936 3902 9.718
Yl 20 ~ 40 cm 4616.289 0.951 3263 8.228
A 20 ~ 40 cm 4562.760 0.952 3142 8.763
JNHERRS )L 20 ~ 40 cm 3582.637 0.963 2612 7.666

FHES . BRIRCAWITRVIYIF = R REA SO
IR Z RN, (B RFSEUESE PR Z PR TR
SURBA W 22508 Syt — PRI R AR

Y) Alpha ZFEVE, A HEAS 193 R Z AR R 2K
( phylogenetic diversity, PD) . 455 /R[] %
RZAEEREES Chaol #8545 R—2 (K 4) .

R4 TERTRE Alpha ZHMEIEE
Table 4 Sample Alpha-diversity of different vegetations

Moy Chaol ZAE P %L HaR FAUE NIRRT PRS2 TT
Vegetation type Chaol diversity Good’s coverage Shannon-Wiener OTUs

FEFHL P. sylvestris 7503.160 + 414.189 a 0.918+0.007 a 9.48+0.37a 5036+ 742 a
INHERIS L C. microphylla 6130.645 + 1305.308 a 0.933+0.016 a 8.68+0.73 a 4004 £ 627 a
YPHIL S. cheilophila. 6356.704 + 1136.533 a 0.931+0.013a 9.12+0.61 a 4635+526a
WA P. tabulaeformis, 6231.064 + 898.552 a 0.933+0.010a 9.25+0.42a 4372 £ 662 a

T RIS E R 22 5 B

MRYESCIRZE R, A L 55 33385 90% LA
b, BRI RS S A GRS T T S M P - s
MIAHTRFN S . PR ARG 3R 2 - SR b 4 5 2R
SRR, 0~ 10 cm OTU o3l 53 3 )2
TR R 4020% (fRTRA) L 39.22% (ThAL)
42.47% (/NMFHRAGIL ) F140.95% (VPHI) o AR
Y OTU SRS > VPHI > JihAn > /N EEXY
JL, HH TR bA 5 A J2 (B 20 B 28 53 A1 A G A AR
SRS, L HAMT A Y 2R
B iH o

Beta ZH£ME (Beta diversity ) 23T 4250l L BCHE
[ TER R e T THAFAE R 25 5% . AT LA UniFrac
R BT kX T T R T LA AT
FRENME LA A UniFrac BEESHERE . HatBmih: &
SeRIHIR AR S A RS OTU R P51 kb
BEIRIE , UniFrac BE S bm AR 3 #4) E A A AR AR A 1)
KETFEMA R AANRIAZ BIFEARN 2R, 2578
i 0~ 1 HEEEFRN, IR LR b R 1)
MIBEES A 1, BI2ESd K, ok BARRIFREE A S FE i

e S ECR R TR AR RN SR, BElZ
] AR R BE B, AR R . IR AE [0,1] IXTH]
W, TR BB R RN AR ) 9 25 SRR, S (AT
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PTRZ T2 A, 5 R AR 2B B IR )2 1 1
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JEIREENSNN, FEAR R A 22 St/
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Frn RETE—, BRIFEARRIMEREHRE (E5) ,
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PD_whole_tree: SampleID
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Fig4 Chaol index and phylogenetic diversity of samples and different vegetations
5 MMAUSHEAIE UniFrac 355556
Table 5 Weighted unifrac distance matrix
XJ1 7781 YS2 YS3 SL3 X3 YS1 SL1 7782 7783 SL2 X2
XJ1 0.000
7781 0.381 0.000
YS2 0.272 0.282 0.000
YS3 0.317 0.339 0.140 0.000
SL3 0.349 0.368 0.195 0.126 0.000
X3 0.352 0.404 0.229 0.153 0.086 0.000
YSl1 0.139 0.412 0.281 0.333 0.371 0.370 0.000
SL1 0.239 0.233 0.205 0.273 0.297 0.339 0.283 0.000
7782 0.380 0.282 0.248 0.275 0.319 0.354 0.408 0.233 0.000
7783 0.272 0313 0.133 0.142 0.206 0.230 0.298 0.236 0.224 0.000
SL2 0.366 0.238 0.221 0.257 0.279 0.325 0.403 0.186 0.166 0.238 0.000
XJ2 0.284 0.293 0.122 0.123 0.164 0.193 0.316 0.209 0.251 0.115 0.221 0.000

. SL: YoM, XJ: /NHERXSIL, ZZS: BETAY, YS: Jhfs; 1.

S, JEm i HEBUE Y 2R SR AR R I
ORI WA AT AT RE A AE A R A9 L R B o (AR
[l A M) 2 e 22 e A 2, DRV IR LS Bl
Yy Z2 VLT Z2 gt th SRR PE (Y, AR
225 A R A RAE AL .
2.3 HIRFEYMIRER DT

FIRBUEY) Z FEPERENS T — B L S WA it

0~10cm, 2: 10~20cm, 3: 20~40cm;

WPFP R E R R, (X TR sfess, JUHE
SR A R AU AL T BEE, TR IX A
TR MR B AL O TS A R B4R 3R 0y
fORE 1 ik A R A B A BE 5T B S I R A
RGP R AT AL, W] AR 3 L W e 4%
YA R R S B DL, B S AR [R]
IR LRI A
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Fig.5 Weighted UniFrac distance heatmap
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Fig.6 Bacterial distribution based on phylum-level taxonomy
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Table 6 Metastats analysis of soil bacterial abundance based on Phylum-level

SEIAANT R
Ay A abundance Pl
Vegetation type Bacterial H1 H2 P value
Group 1 Group 2
INHERRS L (ZH1) —f TS (412) AIRHEI] 0.259 + 0.045 0.202 £ 0.033 0.346
TR 0.229 + 0.063 0.174 +0.028 0.459
FRFTPAT] 0.147 £ 0.019 0.229 + 0.046 0.141
JEEEER ] 0.185 +0.091 0.140 + 0.086 0.760
ST 0.065 + 0.026 0.121 +0.021 0.132
VoM (411) —fETFA (412) AL 0.275 + 0.049 0.202 +0.033 0.259
TR 0.242 + 0.056 0.174 +0.028 0.331
FERFT AT 0.140 £ 0.025 0.229 + 0.046 0.121
JEEEER ] 0.117 +0.063 0.140 £ 0.086 0.848
ST 0.083 + 0.029 0.121 +0.021 0.335
VOHI (411) —/NHRRg L (412) AL 0.275 + 0.049 0.259 + 0.045 0.779
TR 0.242 + 0.056 0.229 + 0.063 0.849
FERFT AT 0.140 £ 0.025 0.147 £0.019 0.796
JEEEER ] 0.117 +0.063 0.185 +0.091 0.550
ST 0.083 + 0.029 0.065 + 0.026 0.673
A (411) —RETFA (412) AL 0.143 +0.020 0.202 +0.033 0.209
TR 0.225 + 0.048 0.174 +0.028 0.398
FERFT AT 0.276 + 0.084 0.229 + 0.046 0.657
JEEEER ] 0.066 + 0.043 0.140 £ 0.086 0.502
ST 0.152 +0.036 0.121 +0.021 0.517
JRA (4H1) —/NHRRg L (412) AL 0.143 +0.020 0.259 + 0.045 0.059
TR 0.225 + 0.048 0.229 + 0.063 0.952
FERFT AT 0.276 + 0.084 0.147 £0.019 0.186
JEERERA ] 0.066 + 0.043 0.185 + 0.091 0.267
ST 0.152 +0.036 0.065 + 0.026 0.100
TRA (411) —UhH0 (412) AL 0.143 +0.020 0.275 + 0.049 0.050
TR 0.225 + 0.048 0.242 +0.056 0.853
FRFT AT 0.276 + 0.084 0.140 £ 0.025 0.187
JEERERA ] 0.066 + 0.043 0.117 £ 0.063 0.563
S 0.152 + 0.036 0.083 + 0.029 0.204
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Fig.7 Pie of soil bacterial abundance based on Phylum-level
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Influence of Different Vegetation Types on Soil Microbial Characteristics
of Typical Forest Land in Yulin Sandy Area

WANG Yue'?, DING Guo-dong*, LIU Meng-jie*, GAO Guang-lei’, YU Ming-han®, LI Xu?

(1. School of Resources and Environmental Economics, Inner Mongolia University of Finance and Economics, Hohhot 010070, China;
2. Resource utilization and environmental protection coordinated development academician expert workstation in the north of
China, Inner Mongolia University of Finance and Economics, Inner Mongolia, Hohhot 010070, China; 3. School of Economics and
Management. Beijing Forestry University, Beijing 100083, China; 4. School of Soil and Water Conservation,

Beijing Forestry University, Beijing 100083, China)

Abstract: [Objective] Soil microorganisms play a very important role in reflecting the influence of above-ground
vegetation on soil, so the community structure of microorganism is needed to be clarified in soil. [Method] the
microbial community structures were analyzed in soils of 4 stands in Yulin Sand Area. [Result] The results showed
that Sequencing yielded a total of 15,509 effective operational taxonomic units (OTU) and apparent differences were
not observed from the OTUs among stands or the diversity indicators of each unit. Dominant strain species presented
large fluctuations in different soil layers, while converged among different stands. Their abundances varied
considerably in different soil layers and the top-five dominant species included Proteobacteria, Actinobacteria,
Acidobacteria, Firmicutes, and Chloroflexi. In the forest soils of P.sylvestris and P.tabulaeformis, Acidobacteria’s
proportion maximized at 22.32% and 29.02% separately. In the forest soils of S.psammophila and C.microphylia,
Proteobacteria became dominant and accounted for 27.64% and 28.51%, respectively. Proteobacteria and
Actinobacteria owned higher proportions in shrub forest soils than that in arboreal forest soils. [Conclusion] Despite
of the slight abundance differences of dominant species among different stands, the differences were not significant (P <
0.05).The insignificant difference between forest stands showed that the microbial community structure in a certain
area was more affected by the soil background. The influence of different seasons or changes in soil temperature and
humidity on the microbial community structure will be eliminated after a period of time, and the community structure
will be stable.

Key words: Yulin Sand Area; Soil microorganisms; Community structure
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