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Abstract

Process on the alpine grassland degradation has a great effect on soil ecosystem due to the climate
change and humans activities. At present, the physical, chemical and biological characteristics of
the soil in the alpine desertification grassland have been studied so far, and the attention to the
soil microbial characteristics is less, especially the understanding of the characteristics of the soil
microbial community and the distribution of the microbial diversity in the sandy grassland. In this
study, alpine sandy grassland on the eastern margin of Qinghai-Xizang Plateau was selected as the
research object; using I[llumina high throughput sequencing technique, the 16S rRNA V3-V4 area
was applied to sequence the sandy soil, and the characteristics of microbial diversity and commu-
nity structure in sandy soil were studied. The results showed that there were 25 phylums, 54
classes, 99 orders, 197 families, 340 genuses, 653 species, and 1331 OTUs in the tested soil of
study area. Among them, there were three dominant bacteria with more than 10% proportion,
among which Actinobacteria accounted for the highest (29.34%), and the Proteobateria accounted
for 26.75%; Acidobacteria represented 16.43% of the total. At the genus level, the dominant genus
is norank _c__Acidobacteria. All in all, the soil microbial diversity in sandy land was low and soil
desertification has an inhibitory effect on microorganisms in soil.
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KEZUESANAES G RAREE BN EM TIBESRG-A T EERYW. 25 EmEDLER L
B, (LEMAEY RS AR LS, X IR MAEDRERNRER D, FRRlRXT YRR 3R
MBEE GIIERM AN R A RHER T MR . R, RRARESTBREERZEREDILE
HONBFRX SR, KA Nlumina® @& F2HrEiR, #EFE16S rRNA V3-VAX 0T ¥b40 T+ 35347 54
tr, ARV LIBHRENZHEERNEEEWRHE. SRR FRRERIBAEAF 257, 544, 99
H, 1978}, 340/, 653, 13310TUs. HHHN 5L EEBIT10%HRBBEITLF3IANTIRK, H
TRZRHE [ JActinobacteria 5 tb B E, N29.34%. HIXANZIEE [ 1Proteobateria, 526.75%, &g NEE
FFH# [JAcidobacteria, 516.43%, TEJR/KF LK EE R NERITH Bnorank_c_Acidobacteria. SAKT
5, HERIEPUAEYZREESERNE, B RN LI AR REFE A T MEIER .
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PEFIAR 4 QAW 5 E SR 41.6%, POENE SRR “SREBERET, RBERRK
L TR BV VDA E B R RS T RE . R o T S SRS AR 30%, o T SR X Y 2 2
TR GEEER, U NSEE BRI M, e S5 X v FE D A a5 e, x Xk A=
DMLY . 2T, EANSME IR B a Y, N THEERE, Wit Re e
HIRAGET MR T KEFITT, JUHR TR LI SRR TR R EAENIHI W FiRkiE H i £ .
KERFFAGE Bor, AT A PR R AR bR I AR E 1], FLBREE . HISRR S Emfae k2], T
TR PEIA3] HIEEEETE[4] W E I BCRAEVE[S] S S A B A5 R ARV R PR A AN R E (520

SR, DR 0] e T S R BF 78 2 AR b T BE MDA DRI A . WAL AT YA B A i PR A
ANE R AE W T, ORI R G T+ 0 BR o DA 2 R DIOR I Bk, 2R
ARG R R R, 522 5 T R R 25 A & 74, B X0 1 8 3R A SR 1 S Yy o
TIEREYE N B R 2 BT R M F S 53, R RIEAMIR . SR Th RE A B
S AR TR o IR AU MR RE OR 57 A AR AR AR B B AN U O NAR s MRESRTT IR RS ThiRE
IR LRAES ARG R Pk, RSP HR IR b HIRFAE 2 AL, BT
RN T i B B0 3R VR RS I

HAT, Mlumina 77> 23 BRI AE ) 2 FEVER FCUSON. Y B ) 2 (PP R 22—« i i s
%, T DU SRR A b E R SRR ) DNA JFEEAT Bl SCPE b 5, AR I xt b A 4 s
Bl e, PRI P Ea o A LSRR A IR, AT B R T A RS I RO FE E AN AR L

N, AT U DA ol g R AR 5 e S VDAL R 3Dy e o B, S e T R T O YDA -

DOI: 10.12677/hjss.2019.74037 300 IR


https://doi.org/10.12677/hjss.2019.74037
http://creativecommons.org/licenses/by/4.0/

i, ARk

TWEEVIBEVE RHEREAT 2047, DR T A it L3O 2 REVERAE, D9 s b Ab L35 L35
AR R AL TR 1 3 S AL SR PR SRR

2. MR55%E
2.1 HamRE

A S AR AR YDA T3 ZE DY 1| 24 BT R IS R 1 VA N A5 R s B AR S, AR DU )1 IS, AR
ARV, VBRI S HON A, A REEINY 50 A RSP AL SR N33°30'18.03",
E102°27'563.30". B 9T X AMRFEIRELE 1°C~3°C, FHMEREL 650 mm. [FFE 80%5%E+ T 5~8 H,
PR RFETIA 50 cm BA R . fE 2018 4F 8 H 7EA 78 X B/ M I HL 3 3t 10 em x 10 cm SRAE AT, REVD
P ERE R, BRIR AT UL /N A RFIE AR S, B T UKW, £-20C MRAE, U HIErERiE S
I FE A = JE 38 DNA I 350 5 20 #r

22. EEENF

AL A ERE S M R T R A R s B e RIH MP bio AR ) 121 DNA $2HUR 5 & FastDNA®
Spin Kit for Soil X - 3EFE A (1) DNA ZEATHEEL, FERI T 1% 195 i b e i oA 4 32 DN 28 )5 T V3-V4
T X sk 36 48 %6t 92 51 4 338F(5°-ACTCCTACGGGAGGCAGCAG-3") 1
806R(5-GGACTCHVGGGTWTCTAAT-3"), M7y 4 5/ Wraifk, hEZ e ke &4 R, K PCR
FEVI R B O E B R G E BRI S I RN P 2 ESR, 5 4 uL 5 x FastPfu 2. 2 uL 2.5
mm dNTPs. 0.8 uL 5|#(5 uM). 0.4 uL FastPfu ZE-& A1 10 ng itk DNA B =43 20 pL IR &Y H k4T AH
RLECGIR & o B S M ARX N 1) PE SCEEFFEATAH R INumina WU 43 AT [6] o A 0N e 3 6 0t e
silva128/16s-bacteria (Release128 http://www.arb-silva.de) ¥ 2, PAFRTS -3 Wi Is (O 420 15 Ui

2.3. TR E

FIA FLASH A1 Trimmomatic #02E ] 5 4G I 7 BE A BEAT $08 Se 1 H 5 Bl AT B s Afle ik . 5T
OTU 43Hrkint, AT MRAE A [ AR /KT, 35 AR B 3R A1 6 5 BT e e 4131 T OTU R4 ilH LR,
X} 97%AHALK T R ) OTU BEAT A0S B gt r[7] [8] [9]. Alpha £ A£4%: UF]H Mothur 5+ 5 AN
BEMLIMEE N Alpha ZFEMEFEEL, FARIAH R 1B S SHIF B 2R IE[10] [11]. XF 4R BEvA 45 /44 5 i
PRI, FT5F LB B E R B R, FIH RS TR TER.
3. BZREHh
3.1 MFBEEREST

X ELANE 16S rRNA V3-V4 X204, 3 A~ 3 RE 3RS 5 G e 5 5 R 1A 324,352, H 74
IRy 438.4 bpo H AT FIEUES] 162,176 2%, KT 34,000 2%, R BIIEIUIRE AN 5 BOR B
REE PR AL L AN A R B . DA 2 5 SR Z AR S B D Re i, S5 R LR 1.

Table 1. High throughput sequencing data
= 1 SBENFHE
FEAR LR JR UG5 LRt A2l JiR G4 L[RRS4
YOk R 324,352 162,176 97,630,152 71,101,661

iR 2 E S R A I e i ah B A A B, B ER 97%AH MR EE ) OTU /K-F, HIH Mothur 5%t
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Figure 1. Rarefaction curve
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3.2. HEAHEEMR T

oAb - HERE A AR BT 40 25 1], 54 44, 99 H, 197 #}, 340 J&, 653 fil, 13310TUs. K[ T7K
V-8 KM DX 23 15 it v B 0 1 R 9 2020 20 A P DA 6 T K EAT 0 Mo E1 IR 2 117K B 9% 20 00 o0 A
PRI, FEAC 2 73 B KT 10% AR S B T 3 B o AR 2 73 v o B B KK TR TR 1] Actinobacteria,
HA & B ES 29.34%, HUCHAS L] Proteobacteria FIERFT 1] Acidobacteria, 44 5 H & &4
AN 26.75%F1 16.43%. X 3 AR [T 5 EL R EL 72.52%, FEVAG LSRRG R A £ S L. £
[RITE 1724 7H Bk Chloroflexi (9.65%)F1 Firmicutes (9.6%) LAAN A2 0 & &34/ 5%, A 5 Ll Rk, Ha
B 1% A S m M RBVMECN: MR ] Gemmatimonadetes (4.57%), HHALEZSE R ] Nitrospirae
(1.25%), HUFF# ] Bacteroidetes (1.19%), others (1.22%).

T AR AR AT TACE AR W2, Py DAk — 22 () SR 2R 2K e iy, e FRAE J@ 7K bk
7M. Wl 3 s, &35HE B h 2 3K norank_c_Acidobacteria (8.14%). Bacillus (6.08%). RB41
(5.04%). norank_c__KD4-96 (4.05%). unclassified_f__Micrococcaceae (3.97%). norank_f_Gemmatimonadaceae
(3.88%). Bradyrhizobium (3.06%). norank_o_Acidimicrobiales (2.50%). Sphingomonas (2.43%). Streptomyces
(1.98%). norank_f_Elev-16S-1332 (1.67%). Solirubrobacter (1.62%). Roseiflexus (1.34%). Sporosarcina
(1.33%). norank_f Xanthobacteraceae (1.25%). Nitrospira (1.25%). norank_f Nitrosomonadaceae (1.24%).
norank_c_Actinobacteria (1.23%). Variibacter (1.23%), LA At Ay 44 FI4n B2 5> b L 42.29%., Horr, 4
KL RATY &5 EEH N T 5%, BRAT I & Ji T REA T I3 g o X BT 1P R 3 Fi i 1], LA
B m BT T IR 1 o
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Figure 2. Bacterial community components at phylum level
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Figure 3. Bacterial community components at class level

B 3. Bk LR MEREE S

3.3. HEEENSEM S
TEVIREE Z REVE T RGP 508, FUH 2RI Eok &R, R i Bimm £ . 28

MRS, i, FEARREYERE S &SR B Sobs. Chaol. Ace $8¥iR N, BEEZFEMHE R/
1 Shannon. Simpson 8% 75, BEVE o5 % =K H Coverage fa 88 /R. SIMZ REMEFR B P 45 B L% 2.

Table 2. Analysis results of microbial community diversity index

2. MEYESE SRR HLE
2RSS
FEATR » » » » » »
Sobs F5 HARIEH EH AR Ace 1831 Chaol 164 VoL
fEik 448 1131.3 5.7 0.01 1256.2 1275.3 0.991
303 e RS

DOI: 10.12677/hjss.2019.74037


https://doi.org/10.12677/hjss.2019.74037

ey O I=lVA

7 2 AW BE T WL, 7EE bk 3, Sobs. Ace. Chaol FE¥E N HEER FEE, HoOME
42 1131.3, 1256.2, 1275.3. TRV 10 F & BRI Fe Sc8UE s im0, H & e %00
Mrat Ba8/8 T 1300, FUFEA PRV £ T ERAK. thoh, B35 2 AT 0L, Simpson #fE 4 0.01, ifE%EE
EERAG, IR 22 REPEBRAG, Shannon i ;22 [12] [13] [14] [15]. Simpson $E%fE v 0.010, 5 B4R
TRERI A REE AR . EAh, BERTE RN 99.1%, AF T 99%LL b, FEAMAEMKIYIRE B A
(CE N 0L Y TE P IR R =

4. V5L

EE RN TG NIA R TR T — AN mEf . SACRIIEE, ARIRATAT LUE S e g
DNA B F, MR T 3 b e VIR VE IS5 A R . AR SC LAY AL 33 R R FE X 5, d2 F ey di il
FF 53 FHEF RN GE T o3 r J7i0 L IRAE ) 2 R AT SR G i . ARWF TR 45 SRR 09T X LI
A oA 2T 10%AEPIBE T 1A 3 B, 23 5l i 26 ] Actinobacteria. 22/ ] Proteobateria AR
B 1] Acidobacteria. 78 )& 2/KF b, A B IR A 1H 8 norank_c_Acidobacteria. ftia 135 i A= Wi
WA G SRR, HHEEESFE SRR, R8T 51 B2 7 AR x4 398 (1 7 &= FIAR
PREgRss, ) 7 IR R A KRS, PRI 2 R, T & R AR A R AR A

AW TR B FE VDAL B IR TR Z R VEREAT TR b, BRI 7 AR 2 ARy
ik, X TR AR IR A A V) D B RRAE v R T IR AT 9T & I BB 78 AR L G LA JLAN J5 T 1)
W TF: 1) XF EAF T A R AR 1) v € R b L 3 A MBI 5 M 2 A, TRORAN [F)D AR B 56 - 498 3
AW 22 REVERFAE R 52 ) DA B - 3300 A DR AE o S b 0 A b AR (R i SEATL I [16] 0 2) In s A AR B - 45
WA AR VE BT AT, B AR bR B BV SE MU RAE , R BE PR LR B A AE T T T 7S, 0K
A BT IO 2 TR V0 A B R e B2 BB A= P ML o 3) VDA i3 A R S 0 AR s - 3 Tk 2B ) 2
FEPE K BEVE S5 PR AE 25 77 THT RS MR RO AR R 78 AR N o B, ZEVDAL R AR 4 VK2 AN [RI B B, AR B 1=
R A RIS MR AR AT (AN TE 28, VD AL M IE AR R AR 2R 20 A9 o) AR s - SRR 5 0 1A s et
b, B INGRIZ T TR T 4) WIS M TR SRR Je 6 AR 3 AR A5 5507 TH AR LR AE
AT RANIRGEASFI IR AN RSS2 V0 4 5 b ik 52 AR 40 (90 A SRR X AR s - BB A P v 4 R AE e L
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