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Abstract

The research uses 16SrDNA technology to compare and analyze the microbial diversity of deserti-
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fication soil in Horqin sandy land before and after restoration. This research evaluates the effect
of desertification soil restoration, establishes a basic data base, provides a basis for the populari-
zation of paddy rice in film-bottomed sandy land technique, explores new and reasonable criteria
for the evaluation of desertification soil quality, and promotes the perfection of soil ecological
evaluation system in desertification areas. The results show that although the microbial diversity
of desert sand soil is higher than that of the repaired by paddy rice in film-bottomed sandy land
technique, the original bacteria group will change after soil repairing, and the technology will
change the community structure of desertification sandy soil, increase the abundance of deserti-
fication sandy soil advantage bacteria population and increase the community richness of soil
bacteria.
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1. 5]

2020 4F 12 H, BREERERALZRA T ARE RS T2k LEEMZ R i, REHEH L
BB R 5 ARG . MR IR BT (R 25 B A ST 1], FREDR A IRtk e
REENERZ 2], EEATEA T 261.16 /5 F AR, HEEEAT 27.2%; Wit 172,12 75
PO AR, A E AT 17.9% [3]. PSR H IR KOV ETEERAL S KA X, B8 TRVE. DUKybih,
AX 172 1)l 2 ARk, R RHRIDTD R AR K [4],  ESCAERE LT T AR AR HE A
AL ™ HLIX [S]. BHRIOVDHL /K REE SRR B, AR B T AR N 50 /K B8 YR PR 55 (R AR A P
AT R, BEAR IR E AR Kb 6], 60 FEARKINA, 3 [ S v 4l Ao B R AT I B SR H
RIS TEFPAE[7]0 1962 4F, HARSH W B3 s DT H A BIR B Vb 74 BRoK fE 58 (8], W 7taR B xS
IO AT A TR 508 LA BKAE A 0 H 2 AT AT, HE T U MR R R, # R sos THREK,
FAT 7 MOZBAR A SR . [FER B8 = kT 7 /NHEAR B9 Mt 5K R Fb i 5 R AR S 7L
BAR T — & M AR9].

ARG T 2014 FFRSAERRIOTD H 50t B A B4R BEAT /K FEFIAE, 2016 EFHHE T ARIE E] 5000
o K ZHERELE SRR, ST L, 2t By KR H AR A EAS B VD HKFS
FRRE I AA AL B W PP RS BORE A IR [ 10], HIEIEAMRREIRE, TIEMIEEBERY
B R ER N AME, B8 T2 A MMAN R[] Hil, TSN TR AE S e[ 12].
DA bR 2 02 N BB RE ) 5 T AT A 9T, AW AU T AE D 2 R IX — VPN e b . LIEMAED 25
T AR RGN RE RIS RIFR IR 13], FEmE Y BRI, 2 PR R 4 TE vee +
BT RE M ThREM ] FRa e B E B [14]. AARIEMREY 2 FEVE M E, SR F Ao FE K RS Al 4
RAE T T ST T ACRAT VRN, @SR BAEFL A, Jode R RERAR 4 A B4
M2 328 T T A b X - 3 A BV R G 56 3

ik

DOI: 10.12677/ag.2021.114038 436 HOERAL R


https://doi.org/10.12677/ag.2021.114038
http://creativecommons.org/licenses/by/4.0/

2. MRS
2.1. IS

ZAREH AL FRURIC D, TEHXUMERTAZFHERXBELT RS0, ZTFRE
120°19'40"~121°31'44", Jb&h 42°14'40"~43°32'30", K2 360 m, M@ KEEVER A LT 54540, W E
Bt -8 H, WK E 335.9 mm, SR 6.8°C, Eiw KEKE 1104.6 mm, /D& KE 871.5

mmo.

2.2. MRS

2020 5 9 AT RIE. 9 T RIEEFSNRAE M REENE, fETE S S AR S RS A — B 5ty
B VA DXL T 2% 8 ORI IO Y0 PR H T AT A BB R R A AN SRS S AL YD e . DA T it
ATRHE, RRRERS Y, BOUKRERPR L, EREADY A8 70 5 1 kg BARMRAT, 1L SORPEIS [RIAR LR
FE, RISREE, SR TRZESR, BT RERRS.

2.3. fiRGFE

RIS BT AW U 8 JHR A B K R0 FH AT SRAFE 0] Aol IS 7K R b e (R R 2030 R 218 1
TRV H AR 2 BEVEEAT LU A T

IR 5« I W P AR R A A A B R AN T BRI R [15] [16] [17], el & Wl 7 B 1) &
J&, AEIRATRETE RS [F] N K =R BRLIR T A1, WA B R, BATTRT DA b AR A B R R4
H, XEATRATHAT I T 2 FE NS B 7 AR @ 7 B008 | R UFIEAN[ 18] A ulI0 40 R 2 1R H
16StDNA s Sl 5 R AR AT . S256 B3R T

1. 2[5 DNA [f#2H

SERGKERIZH DNA S35, IR 1%Z5 A e 5 H bR e £2 (1) 2[RI 4 DNA.

2. PCR ¥ 1Y

Fada W 7 X 38, & U A barcode FIREF 514, BA B A H AL IRIE IRL & 514 .

NARIE 5 SREE AT R AERF PR S AT SE I, R R AN 2 A

1) RATRe ARG EY 1 2) (RIERANREARY 1 5 IR 8 — 2. BEALE LA R R AT
TSEE, B ORCE B ARIE PR s 4R 2 HORE AR B 3 1 HIRFE B & 1 =)

PCR WM F 1% R B E I H kA M4 14 B (19 2% 5 K/, I Agencourt AMPure XP #%BR4L AL 1207
&alifth.

3. Miseq SCJFE ) %

1) EE Y TRk

2) ¥ P RE R IR E 25 e sk B O B

3) HFH PCR ™ G HEAT ST PERSAR 1) B 4 s

4) DR EYE, FRE RS DNA B

4. Miseq _EHLI 7

1) DNA Jy Bt —uify 5 5| 0w e b, e 7 fr b

2) AH—u AL I A A — A B E AN, R (R, R “Hr(bridge)” ;

3) PCR ¥4, 77/f DNA fi%;

4) DNA 9 3 1 2 Ak il o 8%

5) IMABGEL ) DNA ARG 4 Mo ehric i) ANTP, SRRIEH R & A EE:
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6) FAMOF I R SR 0T, U SRR T 1 55— S S BT 3R & b 2% (AR W b 25«
7) B BT AN CRILEEF B, W 3R, ARALRA S AL TR
8) Giil AU BT 5 S 4, FABR DNA H B 571,

3. ERE5 9

XSGV Hh A AN KRS - 3P A AN A 3R B 6 A HSERE ST INE . REBRITHITEIR
IO IS 500 S1. 820 S3, ZATBUKFEMIEEAME E KRS 3% 58 W1 W2, W3,

3.1. OTUs BN 1T

TR B AT AR E AT DL T R AR I R A R R E A . BB SR EE R KBRS
HIAEALIE 2 YR /N, — NN — A OTU. ARVEAS R IARAE K, %A B 41iE4T OTU %Il
G, EE I 97T%MLKT R OTU #HAT7AEME B 44 8. 152100 OTU % H a0k 1.

Table 1. Statistics of OTU number of single samplet
1. BAHEAR OTU # B %1t

Sample ID Final tags OTUs
W1 28,624 2693
w2 28,624 2748
Ww_3 28,624 2626
S 1 28,624 2887
S 2 28,624 2926
S 3 28,624 2837

N T HEEN RN AREAR) OTU HH 4 & HAFAR B 412 A 2500, 2 1l 1 T 4ih 2
ANFEA R A AU 19 OTU #H 9 Venn [19]18], 40 1. #R4E OTU £t H H R W LLA Y, Pt 3%
Z I8 OTU H ZARK, Jelsfeibih IR OTU $H iz A+ Bk fg 3, PR L3R A R OTU ¢
HoN 1877, S Abib st e A 8] i 22 5 K T4 K A 4%

W1 w2 Sl S 2

[+ [
W -\ v/
& &

668

w3 S 3

Figure 1. The number of OTU Venn diagram
1.0TU # B+ 2 E
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3.2. Alpha MR
3.2.1. sk

wirE 2, PR RRZR 20U 2. #hLam FIERS, WA A, B2 IR N S
A/DESHIE OTU. K, ket th 28R BIAE O B AT 0000 /7 288 08 78 a A AR R I 4 0 W, WP IR BE
B, MF YRS
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Figure 2. Rarefaction curves

B 2. #FEihZcE

3.2.2. Shannon-Wiener BhZk
i€ 3, Shannon-Wiener HHZE# & MF4H, 0 B 7 508 & 2 05 K, nl DUSOBURE A iR 46 K 2 B i A
Y5 B . lLAh, B Shannon-Wiener B2k BT & H 7 4L 0 i 138 KE 51 ) Shannon 8 20K T4 R /K A 135
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Figure 3. Shannon-Wiener graph
3. Shannon-Wiener Bk &
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3.2.3. Rank-Abundance #h%%

Rank-abundance [21]#1£& /2 7381 2 FF 14 1) —F 75 20 . Rank-abundance 2% ] F SR AR 2 FEIE OIS T
I, B AR S S FE[22]. AE7KFTT 18], WA E R Rk, A rE Rl B rya RO, SRS
by 398 10 T 20 5 P R T A R KRR 38, SRR EAL v s 3B A W R T B R TR R K R g . 2k
PITERCPIE TR R WL T FEAR PR 38 B, W22, PIFh A3 5 . S IEKFE I AH L, St
Ayl b -3 28 T~ 2%, R EATEEAL YD H A 3B I WA 1K 38 B K T4 R KR 3 (L 4) 6
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Figure 4. Rank-abundance graph
[ 4. Rank-abundance BhZk[&]
3.2.4. Alpha ZHEMHEE
W14 5 alpha Z FEIEFREL box &, FAREHE WA 2 alpha ZAEVERR GRS
Table 2. Alpha diversity index statistical table
Fz 2. Alpha ZHMIERSITE
Sample ID Chaol goods_coverage observed_species PD_whole tree Shannon Simpson
S1 3285.48 0.98 2887.00 200.15 9.82 1.00
S 2 3436.55 0.98 2925.90 188.53 9.84 1.00
S 3 3285.19 0.98 2837.00 189.05 9.87 1.00
w1 3405.50 0.97 2692.90 185.63 9.20 0.99
N 3420.57 0.97 2747.90 184.62 9.35 0.99
W3 3447.08 0.97 2625.90 177.06 9.16 0.99
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Figure 5. Alpha diversity index box map
5. Alpha ZHEMEIEH box

Chao 1: BIEEFhE% IS, HILMETHEETE T OTU 50 H o 4 /K A8 138 KE Sh 1 chao 1 850K T3
ALV 3%, R HH A I KRG L e B R ) = BE R T o A v b 058, Aol FBE /KRS L S A R R R 1 o
5] o

goods_coverage 1 observed_species FRERIE SAEA S EER B 2G5, HAEBR S, TIFEA T 5140
R R R, T B R RS R . AR U AR Y 5 SRR TR AR TR A P I FUSE AR L

PD_whole_tree [23]: i R ZFEME M S T W0F 2 DL R RS I 2 FEEFR 2. BB R, B
WPV . TRk Vb IR ) PD_whole tree FEEUR TR ARG HIERES, Bk, RUIFEEAL
Tt - 3BEREVR 2 1 T A B K R 43

Shannon: JSRAL AL P MAEY) 2 BEMEFE 4 —. Shannon fEBK, PEHIREIE 2 REMEGE . TREifL
Y 3B 1) Shannon B K T4 B KRS 1380 iy, R BRI AL Vb b SR VR 22 RE A v T A B ARG L3

Simpson [24]:  FISRAN AL B R EM Z R RS —, SR PAAN 1-D E.

Simpson FEHGHE I F: & EAIL S D HAE 0~1 0], 0 R LIREFE, 1 oA S Fril 1-D
EHK, BLEHREVE Z AR . S Ay D T 38RE W K Simpson B K T4 /KRS - 4980, REHTEEL
Tt - SEREVA 2 1 o T A TR K R 43

3.3. HIFLERR S 4T

fERgEit ARt ik, WIMP R LSRR AN 70 KT LR S . K 2 IMREAS IRV 454
I BTTBAE — AT LIRS, 3 AT AR LA 15 0 o ASHE TE FAE AR B P A AL UL AN [ R A (50 20 2H) B W 4
JEIELL25]. TS 44 By B RS AR,

3.3.1. AR EIE DR S AR
K 6 @R T WA A b KA RIS A, RITPORFAF R E R T T E R, mEAER
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— AT FEERIR N SRR, K SRR FP RS AR, H PP L BE 0 R 3= B A7 A 2
o PR KRG 3 AR FE 1R ] (Proteobacteria) . 4525 B | ](Chloroflexi) Al i 28 1 |1 (Actinobacteria) /& 18 34 b
B, MXTEREDRN 34%. 13%F 6.7%. Tk vb H 38 oh A8 2 B ] (Proteobacteria) « /il £k B [
(Actinobacteria) FIFR AT 14 | ] (Acidobateria) R R BRI HE, AHXS F= L5058 30%. 23%AH1 13%. KA /KA
FAREE LIRS ALY b T P b LI S AT B T T E REA ZE A K. T e R i 2R B T At
KRG =M%, HILX IR BIZ 2 TR — BON A, e i L3RR v+, @k,
el e B LR R AT R ) R b o M — 405, 6 e b o FEART IR KRG s i) o — 1k
FREBEAGEE], Nt REEMER A A G A A7 .
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Figure 6. Abundance of soil bacterial division level

6. DIRMWEMEFERE

3.3.2. AFTIRPREERER

K7 R T R IR KPR 450 . G5 IRRI, FEQUKT B A IR AR AR B A M AR AR AR
KES, BT EEEDEERFIERR, WBRKRE TSN RS 2 T4 KRS 558, 053 A7
2. AR KR L8 g AT B 49 (Betaproteobacteria) il 28 B 44 (Actinobacteria) Al - 4% J B 24X
(Deltaproteobacteria) & LA B RE, X EE D HIN 13%. 10.7%F1 9.8%. HeiEibybih+iEh g AR
(Betaproteobacteria). a-4% J& i 44 (Alphaproteobacteria) Fll i £& 1% 4X (Actinobacteria )& 004 B e, AHXS =1
7N 10.7%- 10.5%A0 9.7%. Aot AR - 3 AN SR ALY Hh - 38 b (R D10 55 T R IS 4 Fh AR IR T T AN AR T
W, SXT PR L AT BB ] oA I — Bk .

3.3.3. AAERPREYE B AR

Kl 8 a7 A LBt B P AN BRI it . A5 IR R, 1E HKSP BRI A A S M AR E R
KZESR, HTEHEREERPIERAR, KR S0 H AR 2 T KRS L%, A dfr
EZ S . At B KRS 3 b JR 4 48 B H (Anaerolineales) < 1 BR 1 H (Micrococcales) F11H 7 X B H
(Burkholderiales) /& {5 % B, HIXFEE BN 8.9%. 8.5%A1 6.7%. Fisibybith+ 15 vp4f 72 KB H
(Burkholderiales)~ Blastocatellales F# H F1#5J5#T & H (Sphingobacteriales) &t 3 B B, #H5XF =E 435N 7.2%-
5.2%%1 4.9%.
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Figure 7. Abundance of soil bacterial class level
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Figure 8. Abundance of soil bacterial order level

8. TENMEVEBEFERE

3.3.4. AFIRPREEMER

K9 R 7 M IR R KPR VR 254 . S5 R, ERKF B PR S A A A A A AR
KZER, HTEHEREERPIERR, KRS TS0 R PR 2 T KRG L%, A+ hr
TE 25 A KRS 38 Fh B 18 R £l (Anaerolineaceae) . 73 EK B £} (Micromonosporaceae) Fl M\ & 5. iy B £}
(Comamonadaceae) #& 1t # B B, AH X F B 20 5 8 8.9% . 7.2% Fl 4.0% o i I Ak ¥b Hh £ 3% h
Blastocatellaceae_Subgroup 4. % Fi.Jfl % £l (Gemmatimonadaceae) F1Wi: JL T Jii 1# £H(Chitinophagaceae) & 1 %

BERE, XL DN 5.3%. 3.8%F1 3.8%.
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Figure 9. Abundance of soil bacterial family level
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3.3.5. AFERPNEDEIRER

K10 JBor 1 A s b Jg K-F A RER A . &5 RR W, (EJE/KF B R LI A AR A M AR R
KZES, HTEERDAERTIELRR, KRS 500w P eE 2 T4 EKRE 158, M FEer
EER. A IEKFRE 133 sp 15 #F 1% J& (Pseudarthrobacter).  Anaerolinea F15 3% B J& (Massilia) & {0 3 B ¥
FAXSFBE 3 7.2% 3.4%F1 2.6%. FTielbifb ittt RB41. {515 FF 14 J& (Pseudarthrobacter) Fil T 2
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Figure 10. Abundance of soil bacterial genus level

10. BRWEVERFERE

3.4. Beta ZHM S

3.4.1. &EF Unifrac #J Heatmap
N BT REREZANMERZ R E R R, KRN S AU unifrac [26] [27] [28FEAS FE B 46 5 H
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Figure 12. PCA analysis of OTU level
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Figure 13. PCoA analysis of bray-curtis
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Figure 14. NMDS analysis of OTU level
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