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T A= Wy O AR R AP AT 7 DT A A LA T R A BB AR DX R 4 BIOREUTS R A A ™ R ) R i A b R B
FEL PR B AR PR L 308, 0 XT 40 16S rDNA 9 iy 3 B0 7 BR L 20 Bir g 1 R AR AR B - 38 v 240 787 70 % 45
FA L I 22 SRR AIE 6 7S AR B e S 05 A ) A 7 A A A R ) A R v BT R B R AR L AR RS A R T IR A
fift BRABU AW 2B B AR B 2B S AL 1) A B ik e FL 238 4 B 52 B BAT J B2

1 ME5RFZ®
1.1 #HRkE

SR AV PR T AR L S, 2 X A T e L. SRR M A R O S, BORUR R
RAE 667 m*2 000~2 200 & ; BBGEME 10 4E DL L, HAMTE ARG &L, B SR v 8 3 Puth, e A
SRR T R B 070 R FME B AR A 1 BRIAR B 3, A BNRA Y SIEN 1 AFES. KSR 0 2 4, 1 4y FIAE
- HERE W RETE REAE BT 1 O FHAE AR B 0 20k 1 SO0 S . o R g AR AR B A 3 1 SR 4R T R A
MRAE . TR 5 BN E AR i R A A B, BT 4 CCRE R R G R R E, W
2 mmifi 5 . RPR L HARAE T — 80 “CHBARIR KA B 7. H e fb vk R il an & 1 Fim.

R1 FHERRRFNVEREYWRELENELER

HHLE/ A/ W/ a4/ = 1R/ HERLR/
g+ kg g kg g+ kg g kg mg * kg mg * kg ! mg * kg

THEHEA pHA

fdEfe 3% 5.834+0.15 13.71+3.13 1.1740.16 0.42+0.04 17.740.67  137.79£5.85 47.82+8.94 297.334120.13

K LIE 4934038 14.39+2.44 1.18+0.13 0.461-0.05 20.6+0.74 142.26+10.73 66.5410.68 228.83+58.19

1.2 BRHUIRBR T ERI4EY DNA 2B

4% FastDNA SPIK Kit +HEiK5 & (MP Biomedicals, Solon, OH, USA) BiHI 45317 & DNA 2,
DNA ¥ 2 F1 2 &2 F ] NanoDrop 2000 #EATREIN . I 1 % B AR B BE K i KA I DNA $2 MU &5 4 3 4 3
51418 515F(5-GTGCCAGCMGCCGCGGTAA-3") fil 806R(5-GGACTACHVGGGTWTCTAAT-3"),
P51 P v A8 X BEAT PCR 3. §7 34 FEF 2. 95 °C TZEPE 3 min, 27 DMEFR (95 °C 2B 30 s, 55 C B K
30 s, 72 °C #EMH 30 s), FJ5 72 ‘CHEM 10 min (PCR 1YL : ABI GeneAmp® 9700 %), §" 4 {Kk & K 20 pl,
4 L 5 % FastPfu Z ik, 2 pL 2.5 mmol/L dNTPs, 0.8 pL 51# (5 pmol/L), 0.4 uL FastPlu B4 ;
10 ng DNA Bt fff H 2 %6 B BE &€ g Ml ile PCR 7749, FIH AxyPrep DNA Gel Extraction Kit (Axygen
Biosciencess Union Citys CA, USA) #Ef74lifk, Tris-HCL BEBL, 2 % BUIS A e vk 46 0. 5 4l 1k i =2 & 4% 10
PCR =¥ T DNA SCEEM #E, 246 b33 B2 25 A= A B wl A7 e Sl e T AE.
1.3 BUBRAEMSE T

Ji 4 Mlumina fastq SCPF2R ] QIIME v1.7.0 (A ) A2 248 2 5 1 0 ) 3R 47 22 86 o0 A%« Joa 2t 2o B R0 43 7.
BAE PR IC(OTUS) BB {E R 97 26 WO U @ AT EBE OTUs B SRUIIARME S « ATl REA B 1A F B R
T 20 MO Be. 4% B /DR NS BGHAT R A, R T taxa 19 OTUs 55 240 18 FEL T8 4 1] 09 AH 6
FRE L PRAE R s At AR AR AR B b b U W ) BR Ar A SEAY OTU B8 547 Alpha Z £ Al Beta 24
PEAHT. A REE o ZHREPERA Ace #5881, Chaol $8%4#1 Shannon X E 7R, Ace FEEUF Chaol 5%
Kb mAEEANMAEY R FE B, Shannon FEHUR M YR £ & B RS R S G S BE 2 4T T ) 2
Febr, X 3 DB, RRFEAR N YA 5 M SR8 AR YRR B 2 FEMR ] PCoA Zr Bt 2 T
Bray_curtis JEFESEATE L DL B4 A 78 i 36 AW BE G FHECA R A W) I-Sanger 17 = M F &
(http: //www.isanger.com/project/index.html) 52 i¥.
1.4 Biolog-Eco & #f

W i A s - A g R Ty R G AR, IR BIARIL S g BT EE B AR, AR 45 mL 0.85%
NaCl JCHR WA = b B OB E & S5 #EFE K (170 v+ min ') EEH 30 min, fli £4#£5 0.85% NaCl J&
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BV W ST AR AT s FRBCE F T E 30 min, SRS T Biolog-Eeo ffLik . &AL A 150 pL. Fifi /5 fH R
28 ‘CHAWEEE3% 7 d, &M 24 h #17 Biolog-Eco f/E W/ BT RGEELHL 590 nm K 19 6% B, % 26
168 h. R HHEFR 96 h A ECIE AT S8 5CAE Wi R 40 B R0 32 1553 43 AT
1.5 WEYBEEDRESHEENITE

ST e A AU 04 R A BE T T F SO (AWCD) o, HHEA ‘tjb AWCD = 2 (Ci—R)/n.
A G PTE R 31 ABIEFLINIREME s R Xt IRFLAWOGAE s n M35 3R S IR B CARIF5E R 3D).
1.6 HiE4hE

FH Excel 2016 %k F e Bl W 82 403, 5 SPSS 19.0 #EFTAH SR 10 B bl Ak 21 15 55 3143 47

2 HRESH

2.1 HWRERTEREDNFREIEMS
Wit 16S rDNA Ed = F 481, 6 RES L3RBT 635 151 A BUF BRI 8 093 4 OTUs.
SRR N 256 bp Fi Bt R (B 1), 2 BRI B0 FEAS A B, HOWR B 2 DL RS R B A AT
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2.2 TERAEW Alpha SHEMESHT

it R AL AR 1 5 AL R AR o - 90 S 1% 440 TR 2 R 4 0 SR 99.17 Yo i 99.06 04, R WIZEHE E LIR R AR BR
- AN R A 2 R E L O B W MY B SRR b A W B TRV A AL . X SEORURT A e R (i B R G AR PR 1
WERUEW B IEIEAT o Z R E T (ILER 2) £ B, KPR Shannon F840. Ace 840, Chaol &Iy m Tk
B, AR o R A B A BT 1Y - 2 PR MR (R R W R O e B (R B B K
T FH BRORT A 95 22 95 5 (B 110 AR B B 2 B % 22 P 0 3 B R AR 0L (LB ) A V5 =2 ) 1) A B AR R A
FRAF5E.

R2 BHRAFMEREERRIE IS o SHEEER

ZHEPEFR AL index KR AE R T 0 it BREAH Wk 1 4
OTU #5% 4 566.31425.98 4 166.71386.56
Shannon 1§ %t 6.962 60.214 44 6.917 1£0.230 93
Ace 153k 5 164.44-432.32 4 702.64292.63
Chao 1 % 5105.14421.32 4 632+288.52
7 3 R coverage( ) 99.06 99.17

. FhEE I XESE, N=3.
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2.3 TEMEVBEARSH

N FHRURE R AR s 8 rh RS 00 P 40 SRR T 39 AT, 111 AL 282 A H L 473 AFE, 912 AR R BR
e e A, FL BN A T CRH X =F B =5 Y0) 45 . X 18 '] (Proteobacteria) » (5 30.92%; B W]
(Actinobacteria) , 7 20.46 % ; BRAT ] (Acidobacteria), 5 12.4%; £ & '] (Chloroflexi), 5 13.47%.
FEAR A 1) - AR A, A TR 1] ORE X 32 B8 =520 46« ZBJETE ] (Proteobacteria) , 15 33.26 %05 i
Z8 1411 (Actinobacteria) , (5 20.62% ; BRFF B 1] (Acidobacteria), fi 12.03%; Z¢Z &[] (Chloroflexi),
10.21%; ¥ [ ] (Planctomycetes). XJ BT Al A Jo ARk 14 AR Bk AL B - 398 20 T R 47 11 K1 19 L
(F 2) &3, fREAARMRER P ZE A E ] (Gemmatimonadetes) B AH X £ BF Lb KGR A0 & T 4.37
¥, falt R AR AR B £ e B BT (Armatimonadetes) BRI 3 BE L & R RR A9 5 T 3,87 %L M A& A
PRAR PR A 338 th SR BE TR ] (Firmicutes) A AR = B Lo f BRAE AR 09 1= 13 T 3.87 1.
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2.4 TIERAEY Beta ZHMEST
BRABUT A 9o o ok A A AR AL s 328 v 200 T R B R 5 1Y T2 A AR 23 BT (PCo AD B 181 3 i 7. H: v 41 T 7%
51,2 FARSRITTRR AR 73 50 57.43 001 22.41 0. MERRARBR 130 2 RAE AL F A TE 1,3 IR, BN
T, M RRAR PR L A 4 R BB AE 2,4 R, BOME . X U & R FE S EMRAR bR + 58 S
BEV& . FLEE R AR L, 105 AR AR R S W U 5 A 25 SR AR Ot 150 B R 0 AR R 5 R AR R 9 AR B
I R I A5 A N [



%14 XA, R FRARRR SRR LIEMANER SHERAR 45

PCoA on OTU level
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2.5 TEMAEMTIEE S MR

S 2B 40 AR AL R (AW CD) H2 Fz e 4 SR A 3 v, BRI B —BR IR RE 1 19— A BB A, 15— &L
T A E A R W b B OB RS R AR AR, AWCD (R, TS PERGE s 2, TE PR, B 4 AT,
BRMUTT A0 22 95 15 1t BRE - 819 AW CD {8 B B [7) 428 4 17386 i, 3 3% B 32 6l 26 0 A % R FE Ak DL o 3% 987 396
RIS PR GR. AWCD £ 24 h ZJ5 28 EFF, 120 h 2 )5 AWCD {HA8 L 2 . (A5 F i s, Bk
KF . P AR KR 5 R R 0 et A X B R A A I AN T T SR R AR 1 - R A W B
T8 R Rl AR A M v TR R R AR PR L A T A MR T

PR E AL ZE (AWCD)

0.0

1 1 1 1 1 1 1
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HFRE(E/h

B4 R E R R X H A S AWCD A 357k o ) a9 & Ao

ST RO 5950 o VTR D € 2 = o e e 1 e O = MW A M E D s N i o X QA R 7 B ) i
Z VAR, RAIEEFR 96 h (19 AWCD (B 0 BURSUR Al v i B 0 & s - 138 %) - S i A6 W ) o — o U AR e
7 FERS o Hr, Hh e 1 Eor (PCO M 2 5TRRR N 39.77%, 5 2 s (PC2) K 24.35%. HIEL 5 AT LA
B, AL BRE A RIS A AR 22 R, TR RS OEMAES 1.2 BB EZESEKR, Ui
FRBEUTT Al 5 £kt BRE 0 2 96 1 48 IR E W A I D REBF S A A TE R K 2 7

XoF BRABUT A 995 2 5 (g B - SR A A s R e DR R AN TR 6 BT . f R - M B A A A N A IR K
e 2 L B AR A W 0 R FH (AR & 1 &R R M B VE . EOG  2RAR A R B R . R R
A IR T R TR 2 A0 6 W 0 R 340 1 S 2 v A B A R, X At 3 2R R Y R S B R S
5.
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Diversity Analysis of Soil Microbial Community in the Rhizosphere
Soil of Bacterial Wilt-Diseased and Healthy Pepper Plants

LIU Lie-hua's, DONG Peng®’, KUANG Mi?,
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1. School of Plant Protection , Southwest University , Chongqing 400715, China ;
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Abstract: In order to provide a theoretical basis for the green control of pepper bacterial wilt, a study was
made in which the characteristics of soil microbial community structure of pepper bacterial wilt-affected
and healthy pepper plants in the areas where this disease frequently occurs were systematically analyzed.
Based on the 16S rDNA gene high-throughput sequencing technology, the structure and composition of the
soil microbial community in the rhizosphere of pepper bacterial wilt-diseased and healthy plants were com-
pared, and the biology eco plate culture technology was used to study the characteristics of metabolic di-
versity and function diversityof the soil microbial community. A significant difference was detected be-
tween diseased plants and healthy plants in the composition of rhizosphere soil microbial community, the
OTU (operational taxonomic unit)of the soil affected by pepper bacterial wilt being 4 566, and that of the
healthy soil being 4 167. According to the bacterial species information of OTU, the soil bacterial commu-
nity structure was analyzed. Proteobacteria were found to be the dominant bacterial groups in diseased and
healthy soil, followed by Actinomycetes. Among them, the relative abundance of Gemmatimonadetes and
Armatimonadetes in the rhizosphere soil of healthy plants was 4.37 and 3.87 times higher than that of dis-
eased plants, respectively, while the relative abundance of Firmicutes was 3.87 times higher in the rhizo-
sphere soil of diseased plants than that of healthy plants. Significant differences also existed in the diversity
of soil microbial metabolism between pepper bacterial wilt-affected soil and healthy soil. At the same time,
the metabolism of the microbial community in healthy soil was found to be significantly enhanced, espe-
cially the use of phenolic compounds increased significantly, which hada significant impact on disease re-
sistance of pepper plants.

Key words: pepper bacterial wilt; high-throughput sequencing; microbial community; rhizosphere soil



