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Abstract: In this study, field experiments were conducted in Xiangxi, Hunan Province, using
tobacco varieties ‘ Yunyan 87’ ‘HN2146” ‘K326’ and ‘GZ36” with different resistance to tobac-
co bacterial wilt as materials. 16S rDNA was used to analyze the characteristics of rhizosphere
soil bacterial community structure of four varieties by high-throughput sequencing method. The
results showed that there were significant differences in microbial community structure between
susceptible variety ‘ Yunyan 87’ and resistant varieties ‘GZ36” and ‘HN2146”. The rhizosphere
of susceptible variety ‘ Yunyan 87’ was mainly dominated by Proteobacteria , while resistant va-
rieties ‘K326” and ‘HN2146” were mainly dominated by Acidobacteriota and Gemmatimonado-
ta. In resistant varieties ‘K326” and ‘HN2146”, the relative abundances of disease resistant
bacterial groups such as Gemmatimonadota were 5.43% and 4.80% , respectively, which were
significantly higher than that of ‘Yunyan 87’ (4.16%). In addition, the relative abundance of
Ralstonia in resistant varieties ‘GZ36° ‘K3267 and ‘ HN2146’ was 0.002% . 0.009% and
0.005% » respectively, which was significantly lower than 0.12% of ‘ Yunyan 87’. It shows that
the roots of disease resistant varieties can enrich beneficial microbial populations, inhibit the
population abundance of Ralstonia » and improve their own disease resistance. This study ana-
lyzed the differences of rhizosphere soil bacterial community structure of different tobacco bac-
terial wilt resistant and susceptible varieties, and provided theoretical support for the microeco-
logical mechanism of tobacco plant resistance to bacterial wilt, and the prevention and control of
bacterial wilt in the future.
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4 28°15'38.8", AL 109°15'32.5", HuB-F-H, HI B s e P4, 38 pH {E N 6.27, A HLIE
TN 18.02 g/kg, R TN 1.33 g/kg, B E RN 1.16 g/kg, 2 &R 18.78 g/kg, AR
F N 12.62 mg/kg, TIEPR KA S B 328.20 mg/ kg, BUSHI & ECEE N 227.40 mg/kg .
1.3 RIWiEit

ISR R HLHES . AR SRR E 4 ADS/NX, BEAS/NIX ) 800 BRAR K B RN RE % B A AT R
120 cm, BEFE 55 cm, WERIPAT, NXBEPL A, $BREE 667 m® B4k 1 100 ARAE BT A RRAR, K
Z5 1 hm”.
1.4 KA =x
141 EEHRKE

ST E B P T A R BRSO I TEM\/\EJ_%;%/I* i A 4 B 4
B2 Bk, SRR, BBt BRI FARPE 0~5 mm 38, & 2 WRIRA 515 F R FEAS 2L
. BTUKE. —80 CIUKM AT & H.
1.4.2 #FREEA S DNA IR Fe L EH &

K A HE R ) DNA P 452 BUR 7] & (FastDNA Spin Kit, MP Biomedicals, United
States) % 1= HEAE i TR 0 5 DNA SEATHEEC, R 32 B0y e ) 8. DNA 547 PCR 3§73 & 37

WY SCPE. EEXTANTE 16S rRNA R 50 V3~ V4 i 28 K FEATP 1, 5140 515F(5-GTGCCAGC-

MGCCGCGGTAA-3) il 806R(5-GGACTACHVGGGTWTCTAAT-3)"), & B x| 51 46 251 1f
FEP Tk, BEAT PCR &1, § 3425005 . (T 2 20 St BR WE 88 I [nl Ui PCR 749 FIH AxyPrep
DNA Gel Extraction Kit (Axygen Biosciences, Union City, CA, USA)#E474ifk, Tris-HCI 3t
JBE» 2 96 B i e RG24k R i A A B PCR P29 2 36 1 I 95 7 15 24 A W A BR 8 ) i 47 3
JE A 3 K ML P TAE.
1.5 HBELEBESSRIt=00

% H Tllumina MiSeq PE300 V- & #47Ml J¥ 43 #7 » 8 5 Fastp(v0.19.6) , FLASH (v1.2.7) Fl
Qiime2 (v2022.2) X FE A 1Y J5 45 7 08 . DF 42 BT 45 DL R 3 90 o W 2 s I 8 45 BT 48— 1Y
. G T s AR A5 FEAS b B S P 81045 )8 ASVs (Amplicon Sequence Variant), % F
ASVs REFIIE B FBEAE B . AT RS R o0 2822 500 . BETE ZRE0E 0 b . R 2 1 53
Br. FIH Excel 2016 #E4780HR 8 B85 ffi 1] Mothur-1.30 1% Alpha ZREPETE 50, BEVE £ 5 45
B (ACE 458 Chao 88U A Sobs & 80O FI#¥ V% 2 HE M 45 8 Shannon #5840, T Kruskal-Wallis
FRANKE 30 3647 Z2 20 L8, B2 T Bray-Curtis BE 8§ #5147 3218053 43 B (Principalco-Ordinatesanalysis
PCoA). IBM SPSS 17.0 F1 R i & % Tt A 2 & R MM ST A ¢ £ 5; H Graphpad
Prism 9.0 Al Python-2.7 #4174 K.
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LA 16S rDNA i & ¥ . X6 i i DU 580 1 A7 F 42 o 4% 22 5 9 00 b B i kAT 40
Fro 4 A ah AP 3L 12 Oy B3 RE 5 DU AR A A0 B 3 615 032 A5 LALF 4 I BE A B Sy 256 bp,
FEAHT 5 O B 188 344 D ELEHE T 43 Hr, Kl i 20 302 4~ ASVs, IHZEH] 2 609 4~Ff, 1 200 4
J&, 590 DFE, 358 AN H . 148 14, 50 M.
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N WV B R A4 AN AR B A A ) 2 FEME 4R 2 ACE 484U Chao 48 2R
Sobs F&EIEAT /M K B . 4 AR BRAAE Y ACE $5%8L. Chao 8 5UH1 Sobs $i& 5 v 2K K
HUK32674GZ367“HN21467“ = 4l 877 (3% 1. Hrpr, “K3267 i B AR Bx 1 38 240 18 #f 7% 19 ACE 1§
#. Chao 85U Sobs 8 %t Bl &z . UL 4h, 7E Shannon #5007 1, M = 2K K A “GZ36”
“HN21467“K326”“ =/ 877. 4 A~ Flt ACE #54. Chao 8% Sobs #5 %! Shannon 5% V4L,
ZRTGI#E L (p=>0.05).

1 TREERMREFTEARHESHEEREY

[P R 1 GZ36 HN2146 K326 = 87
ACE 5 139+401.3a 4 829+295.5a 5960+1 222a 4 712+782.6a
Chao 5131+401.3a 4 826+292.2a 5953+1 217a 4 704=+780.6a
Sobs 5 1064378.2a 4 820+284a 5810+1 0l4a 4 687+780.7a

Shannon 7.28140.01a 7.25540.12a 7.25240.24a 7.05340.43a

o RPN G TR F SRR 2 5 BA G2 3 X (p<<0.05).
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XA [] it o AR B - 9 40 B A Vi 11K B 2 BCRRAE R AT 43 BT . R IR TR 1] (Actinobacte-
riota) . ZFJE B '] (Proteobacteria) . 8% B [ ] (Chloroflexi) Fl & #F B4 [ ] (Acidobacteriota) J& AH X
FREEBGSI AT, 5 R A0 T KPR 7020, HIRCAZF B 1] (Gemmatimonado-
ta) . V¥ B W | ] (Planctomycetota) . &1 B[] (Crenarchaeote) . JEBE [ ] (Firmicutes) #H X} 3 &
20 1.52% ~6.44 % (& 2).
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Samples
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W Proteobacteria [l Acidobacteriota [l Planctomycetota  IMFirmicutes I Verrucomicrobiota [l Methylomirabilota M Patescibacteria ~ Mlothers

B2 REVEESAARR L A BT R P Ly A

UM 8T AR TR AH X Bl 26.75% , W E T K326 F1“HN2146 7 (9 AH X 4 B
(17.35 %M1 16.79 %), “ = M8 877 FRAT T 11 R0 2 54 M T 1] 9 AH X =5 B2 43 51 2 5.55 20 Fl 4.16 %,
FAR T K326 (11.72% 1 5.43 %) FI“HN2146”(10.49 % F1 4.80 %) By A X = BE (&l 3)

EIEIKFE L 4 SRR R I B HIE 676 4>, “m Ml 877°K3267“HN2146"“GZ36” 4
SIFFATEIE 60 . 57 AL 67 A, 49 A, AL, TEAN R REVE . AR 35 B RN R R A 44 4,
TE B i A 2 40 877 MR B 3 norank _f __norank _o__Vicinamibacterales J& . norank _f __
norank _o__norank _c__MB-A2-108 J& . norank_f__norank _o__11-24 J& . Roseisolibacter J&
AN EAR T PR MR 1 norank _f JG30-KF-AS9 J& . Acidothermus J& . Novosphingobi-
um J& . unclassified _f__Ozalobacteraceae J& . unclassified _o__Bacillales J& . Methylobacte-
rium-Methylorubrum J& Fl Ralstonia J& WA XS =F BE 8400 b Bl . 4l T8 RE 9% v, AEGT R
F1%WEFA 24, & norank _f__norank _o__Vicinamibacterales J& Ml norank _f__JG30-
KF-AS9 J&. {HAFE BN IE, 76 M 877 MR Fr A 1 v AR X =F B & 3% 5 T B 5 Fh (1 25 T8 51 11
WL TR B0 B T TE B T A 8 (Ralstonia) FIAEST E BN 0.12%, & T “GZ36”#9 0.002% .
“K326”f9 0.009 % M“HN2146” 1) 0.005% , 2 5 ¥ HA G it 0. dhobh, — 28K 2510 40 1
{8 R GT T (8 R X = B A A T U R D A A K 22 5 0 norank _ f __norank o __Vicinami-
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bacterales s, FAE“ M0 877 g AE X FE B M 1.209% , K T “GZ36”7 “K326” 1 “HN2146” 1A
2.674% , 3.305% #1 3.805%.

Proteobacteria CEHZH 1)

ENGZ36
95% confidence intervals EEK326
| ENHN2146
Gz36: K326 [— —e— 201 Evys7
GZ36 : HN2146 [— ——— >0.1
6736 : Yysy [ e >01 E
I
K326: Yy [ —e—1 * <005 8
HN2146: K326 [ —e—H 201
HN2146 : Yys7 [ —e—i * <005
S T N N N N N N O S 0 L 1 1 1 | 1 1 |
2 6 10 14 18 22 26 20 5 10 -5 0 S5 10 15
Proportions /% Difference between proportions /%
Acidobacteriota (FRATT 1)
95% confidence intervals E=GZ36
1 K326
G236 : 12146 [ —e-— 201 =
GZ36: Yys7 [H——— —e— 201 El
I
K326: Yys7 [ — . —e— ** <001 8
HN2146 K326 [y H—e— 201
HN2146 : Yys7 [ — I—e— * <005
| S I N N N N I N I N L 1 1 1 1 | 1 1 1 1 1 1 |
1 3 5 7 9 11 1086420 246 8101214
Proportions /%, Difference between proportions /%,
Gemmatimonadota (ZF SRS 1)
95% confidence intervals
| ENIGZ36
6736: K326 [ —oc— >01 EEK326
6Z36: HN2146 [ —e— * <005 WESHN2146
I EvYs?
Gz36: Yys [EE— I —e—  ** <00l H
|
K326: Yys7 [ H—e— 201 8
HN2146 : K326 [ —e-— 201
HN2146 : Yys7 [ —— —e— 201
| S T TN Y N N N I N I lll[lilllll
05 15 25 3.5 45 55 5 432101 2 3 45
Proportions /%, Difference between proportions /%,
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3 gt

AN [ L0 it R B Bl 0 A 7 2 S LS o R BT B DDA O . 2 R A b AR I 1 R 2R
LT AR — P B IR A AL AR 3R POW RO PR R 2 TR A O ik RS L
LA M AT LRI B IR R AT 2 AR O 2 — R R S AT e R ROR . DU
R TG i 2 M 877 HUAG i K326 7 HIN21467 R GZ36” R BF FEXT 5+ I3 Mt T HLI i Ff AR
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B - S 20 DR 5 25 R R I s AU DA R o 2 S B2 0 v R B A D A R R e A 0 B
Sk M T AR 0 B VA B R . SE SRR, 4 TR AR PR AN B BEYE Alpha ZEEMEIEEL ACE 45
%0, Chao 8% . Sobs 484l Shannon % 1 3 22 57 48 i1 2% & L, {2 PCoA 43 #1 3% W b
e 2 0 877 M B - 98 440 PRI A= W AE V% RN BT S A GZ367“ HN2146 7 Fl“ K326 4R B - 1 24 14 #f
7 U S AN ). R A2 A - b ST ) RN A - A W R A R A AR ) S AR AR T
A DAFEAR SRR b 40 4 95 DAL B 1) A R O IS AE W i BT B VO L I AR SR A R R B, — ST
o3 /0 it T ZE AR B B TR ) A A I A S AR R R AR R R IR R B K R R
0 DA M SR B i R AR PR ] B SR A TR B IR S A E AR KIS PUR S P A R B A E R £
A BT 5 TR BB AE T R BT IER SRR S R AL B KO b T BEAEAE R[], PO AR R A ) B S
FTTRE S HptHEA MR E e H BB MM AR KRG E H. AU A& I, U 75 R
B S 20 B B VR S5 AN TR, U AR K 3267 FT“ HIN2146” 0] fE -5 40 AH 56 B9 27 20 0 5 1 69 A XF
F R TR AR S AR ST AR B AN, FEJE KT b 4 AN SRR R [
IR AT 44 A SR Rl 87TV PR 3 M TR (Ralstonia) B35 THOW A, HHET, A
T 5 38 ok Bl 2 W AL 2 5 A S 1 P 40 o i K A A AR B AR . A0 Kaistobacter JEY . i —
i 30 B 45 BTG A W0V 0y B A AR R 0 T B, A0 R ZE AT B B A R R AR, KRB R
A0 PR RO G0 R S SR T B L A R ZE TR A B A R RO AR AR RS AE
0 T T 07 2 AR R AN TR 44 A, o, B AR = ) 877 R B b A v X T e
st PR B - S 1 L 0% 40 TR )R AT BT B BEAT R B (Nowvos phingobium ) FVH B FT T J& (Methyl-
obacterium-Methylorubrum) M A % )& (Ralstonia) , X 3 M@ S F M H IRk FRE
WONE s T norank f_ norank o Vicinamibacterales J& M norank f _JG30-KF-AS9 J@ ¥
VB Ay H8 5555 Al 0 455 e AT 1% T B X 2.
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