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Abstract: In order to clarify the control effect of different soil disinfection methods on tobacco
bacterial wilt, explore the application technology and value of different disinfection methods in
production, and analyze the microecological effect of different disinfection methods on soil, in
this paper, the effects of different soil disinfection methods on the occurrence of flue-cured to-
bacco bacterial wilt and rhizosphere microorganisms were investigated through field plot experi-
ments. The results showed that the disease index and incidence of DMTT and TA treatments
were significantly lower than that of control during the whole adjustment period. The results al-
so showed that the relative prevention effectiveness was 47.76 % and 37.06 %. At the same time,
CC, DMTT and TA treatments significantly reduced the content of solanacardia in tobacco rhi-
zosphere soil. DMTT, CCA and TA all reduced the diversity and richness of bacterial and fungal
communities to a certain extent., Compared with the control group, the relative proportion of
Proteobacteria in each treatment decreased, with the most decreasing in DMTT, which reached
28.14%. Secondly, the relative proportion of Firmicutes in rhizosphere soil increased after soil
disinfection. In the rhizosphere soil of tobacco, the relative abundance of solanacearia showed a
very significant positive correlation with Solicoccozya, and the correlation coefficient was 0.85
(p<<0.001). All the four soil disinfectants reduced the relative abundance of Solicoccozya , a-
mong which, DMTT reduced the most (98.00%) and TA reduced 52.82%. In summary, the
soil disinfection treatment with dazomet and trichloroisocyanuric acid can effectively reduce the
number of pathogenic bacteria related microorganisms, optimize the soil micro-ecological envi-
ronment, and curb the occurrence of tobacco bacterial wilt, which can be applied in production
in some areas.
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IRITEAMLE , A2 B R BA 5w, O A O R0 0o A% T 5 2 1 2 24 300 B 3 L A% 200
PR B ROE | R R BT R B IR T B R AR 2GR T AR B i R R A
WA RS BRI R B A (K 2 Sy b A T R BORT L T e AT A A A
LA BT A A A O e AR T B R R B AR R e e A R 4 i Oy A
B - erh, SRR AR % B 28 10~15 d. iEZAR AR MEARRE L2, X8R

M. HIEEFNKRZ /N TFAEY, PR, FEEYMRIh R A RA
A A S 2R 7 TP B UL 2 R TR ZE R L R AT 5 K R A I PR 5T DA I A K
R S A, EL R A TR B A TR [, IR K RO R AR U R R D A B TE
+ 8 v i K 2 7 A B RURR TP R (Methylisorhodanate, MITC) 288 8K ), XSS IR GETE
8 PR [R) TGP, S KR A RO R B L BRI RE R L Al R R AR R A T
L3 b P R 2 T R 0 T R DLk B0 KT H Y, SR SR R R AR T R UL T B
T Z 2GR RE AR B CLA Br, B B &R (HOCD AR R (HOBr) » B i H A 58 Z1 A 5%
AER . =S AURER 8 DL T 2 000 R R 7 R R A I A A
s ATRE OGRS o WA B RO 20 DA b 4 B2 50035 R ) 1 - T R
LA A OG0 5 A T # R i 5 T B, B, AR SRR 5 T AN TR
B 7 2R A B R B 09 = BEAR Ak . 43 BT 0 5 S R R R AR 0 R A R S A A A A Ak
255 RZ MR, LA VA 42 1 v A 3 AR R A i 1) A 2 24 500 K TR B R B AR BRI A

1 #MRERZE
1.1 RS 5/hX A E
1356 1l o 320 b 22 HE 7 H BT VY P LA U B IR M RS AR BT, YR 1 040~1 200 m,
P B B A5 0481 28°99 N, 108°60"E. 3 56 i F X0 15 >R FHISVE 5 1 o 100 X 14 e A DG 2 AR A v 2t £ 7
G — R HAEH, uOAETF T, A 12,5 YR e EC # M 2F. 0 55 F s 25 2 8 AT 5115 em,
PRIE 55~60 cm, B 667 m” iy 1 100 BRZAT. 50 fh AP 85 = M 877, H 1 PR 40 20 W] 4 2L
2 /N AR HE, X S 5 AR B, 3 IRE A, dE 15 AKX, NXTEARZ) 66.67 m”, R
TRy AT, b ALY 1 333.33 m*. AL 1 4 667 m® T 75641 KA (CC)I10 kg » ALFH 2
Ak 667 m® f# ] 95 % MRBE(DMTT) 10 kg, AbH 3 N4 667 m” i f 42 %0 &M FH IR ER (CCA)
180 g» A3 4 Ny%F 667 m® i H] 9820 =5 FURMR (TA)200 g, ALFE 5 =5 X HR(CKD.
DML k. ARA . MBEERIZIRT 3 ~7 d K, P A XHR R , 4 K i ok B H
(] R7 7K B 160 Y6 LA b CH =77 e 45 RO AR JC IR IR » A 2B Wi e it 24, i 28 J5 o7 B[ FH 4 1 990 )
TP 25 P L, FH 2B TRDRT o R Y e S, PR BTN A 20 d A2y, RS R R
FURE, TR A ALE S 10 d J5 MO R & 2R, nJesgm R el B i . — S sk ™ . SR 5=
FURBR T AAT 10 d B 667 m® XF7/K 100 kg 7 + 4b .
1.2 WERERTIERENERGE
F IR R 50 d RAEMFARPR 58, ARG HE 4 MEFERNXNESR , BTN
BEMLIE I 5 AR AH KRR 5~20 cm MFHZ B A, REMN LBRERZE 5 cm 15,
FIH L5 B R AR R B R SR R LR ANE Y R . AP S5 e A TC T H
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B, MET -4 CUKE, ShEIMEAEN, BREGERA LMEM L%, RATLTHE, U
T —80 CUKFaIRAF, I T L4 DNA $2 5.
1.3 WHERKRTESHFESERN

IR DNA $280. B0FE AR AR 0.5 g B fif + 3%, %218 MP A ] ) Fast DNAg
Spin Kit for Soil 4 DNA s 42 BUR 70 & U001 5 52 B 118 A8 DNA, S B R AT 100 BEAs b e
J5E L PR . PCR 4748 . DAAL RS A4 £ 38 RE 5 DNA S # AR . #E47 % B PCR §73% . PCR 724 H
L5 % MB AR v vk . B RE AL R K. 38 A B RT-PCR K0 . DAAL HH S A9 4
BESFE 4 DNA AR, #17 RT-gPCR §"#%. RT-qPCR ¥ 1A R WLE 1. KW FEJF . 95 C
FASPE 1 ming 95 CA8PE 15 s, 59 ‘CIB Kk 15 s 1 72 “CHEAH 20 s, 40 DEH; H&J5 72 °C LEfi
10 min, 4 CARAE. JH T H M EE & I PR R WL 2. 3 5 1 55 A 3 W B2 1Y X 20
RT-qPCRAGIAECL TS B vy = —2.024 12 +35.952 H8 4 3 v 75 45 5 1 4 25 122

£1 HHREBPCREREEKZR e

SN R G 44 R R
Pro Tap HS SYBR Green 10
FlicF(10pM)
FlicR(10pM)
DNA
ddH, O

N = =

X2 ATEHECEMNSIWEER
519 % FR F31(5” to 37) P = F BN
FlicF GAACGCCAACGGTGCGAACT fllic 400
FlicR GGCGGCCTTCAGGGAGGTC

1.4 AETEESHFKLEERERRTERED SHESHT

K A HE B A W) DNA P B B0IR 7] & (FastDNA Spin Kit, MP Biomedicals, United
States) ¥ +EFE FiAE W 8 DNA $EATEEHL, RS2 B0 A ) 5 DNA #£ 47 PCR ¥ 34 & 37
WP SCE, T 138 DNA § 385 K R UL 3. 404 16S rRNA 45539k V3~ V4 Al 45 X
HEATH 4.

Z W8 2SRRI R A . AT PCR 73, §" 38 8550 . (i 2 %0 Bt e e Il i
PCR 7= #), #|H AxyPrep DNA Gel Extraction Kit ( Axygen Biosciences, Union City, CA,
USA) i#EAr4ifk, Tris-HCL BEML . 2 Y0 B A o vk ks I o 24k T & 5 4% 19 PCR 7= & 46 16
B 25 A YA IR B AT SCRE A K B LI TAE.

3 HATIEDNAFHENSIYER

51 ¥ 2 FR FH)(5” to 3”)
515F GTGCCAGCMGCCGCGGTAA
806R GGACTACHVGGGTWTCTAA

1.5 mERAESHE
TR G O A I i R R B L A g R A T ) (GB/T 23222—2008) Tl A, 454 24 b
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95 3 AR R N B AR AT R G A A A D XY R e R B R R RO T R e R
ERRPIIF G R E, RIEFEMR LB, M7 dEE—K, ELEE 4 ). FIH
Excel 2016 #4780 4 3 ; {#i F§ Graphpad Prism 9.0 %

R AL
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P A BRI e R R AE
1.6 HBEBRESZHITZSH

% H Tllumina MiSeq PE300 -5 #4700 )57 73 #7 . il id Fastp(v0.19.6), FLASH(v1.2.7) #l
Qiime 2(v2022.2) X FEAS J5 16 DN e 8040« BF 42 ot 42 X 9 e R 2 0 1 B A B HE AT e — 4 L
DB UG I FE B s R AR RE AR B SE 515 B ASVs(Amplicon Sequence Variant), 3£ ASVs {3
FPoE B REE R AT RS Fh 53 2525 50 0 . BETE Z R 4007 . W) 2 B 43 AT

FIH Excel 2016 #4754 % 2 ; (i F] Mothur-1.30 38 Alpha ZFEMEFE 50, BEVE 1 5 18
B (Ace 840, Chao 8% Sobs 18 H0O FHE ¥% £ £ PE 48 % Shannon 5 %0, & T Kruskal-Wallis
FRANK 56 17 2 20 LU, B2 T Kruskal-Wallis Bk FUR: 35 2E 17 2 20 I8, 52T Bray-Curtis F 25 3
7 F 1L 43 M (Principalco-Ordinate Sanalysis, PCoA). Ji ] IBM SPSS 17.0 % £ & o # i h
SFEAR ¢ K5 s VENN 43 B % FH 7E 26 N 3l il /E Chttps: //ehbio.com/test/venn/ # /), X H R
studio “corrplot”™f 2 il [ AH 54 40 4.
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F 0 25 SR T, i A ) S B 0 S A — o R AR T O A 0 R A, JLh
DMTT X 7 i 19 B 16 2% SR e b Hivk 8 TAL 7 A 29 H, DMTT, TA kb2 955 15 45 £ o0 51~
4.06, 4.63, B BAK T2 AXT IR 7.36, DMTT., TA A A &KW FRIRHEM TS AXIHE, 257
YHRA G2 E L. DMTT, TA ALBEF; R 5o 44.76 %6, 37.06 %, CC, CCA AbBRTE T A &
AT AT — R R B IR AR . (LR 5 B R4S Bl A BOR R s s . TR FR A S s A IR A 22 S
TGt L D.
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-o- CC
- - DMIT

miEEY

7-1 7-8 715 722 729 7-1 7-8 715 722 729
WERAXM/A-H WERX/A-A

a N HE D A K R, b O R ARG T R BG . CC o 75 YA KA. DMTT i 95 % Hi bk
CCA K 42U E IR T HIRER, TA N 98U AT HIRER, CK M5 X .
Bl FARALEHEENBETREBLBER
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22 AETEHESARNBERRS HE E BRI

FHAHEHE BN flic PCR ¥ 3045 e th 28 WLIE 24, h AT 0, F5 AN B flic 2 DR 1 28 1k AR o6
ZHCH 0,991, A HIER, K 2b JBR T 50 d AR R 7 304k BE AT AR B 4 8T A A R
CCA Kb PHIF R F B fe i 881 3.25X10° CFU/g, HWOMa I IR, HRE & k3] 2.31X
10° CFU/g; DMTT. TA. CC b FHJ5 4 5 AR b 1 398 75 A 7 & 5 3.77 X 10° CFU/g. 6.79 X 10°
CFU/g. 6.67X10° CFU/g, ¥W BAL T2 FIX I, KU DMTT, TA, CC ZBEFEAT T 40 FAR PR
- T R

A B
T, 14
. *
® 7T * !
S E(% %
: EH1o | —
3 @
: pucl
: i 2 * 8
- 5 6 ¥ 2 5
RIRESHE s 6k
O #A& g

= 0, A= — int=
SYBR E=105.7%,R"2=0.991 Slope=3.193 y-int=39.359 CC DMTT CCATA CK

a Jy R flic P 7 B PCR BRIEMIZE . b 7 ) S0 25 00 b B 50 o KR 0 AR B 75 A 1 o
B2 FREALEHEFFXLESGHERGFTFEE FE

23 AEATEESAAMAERFEIFEFRMAR Alpha SHMENT I

AN TR B 07 AL B S A0 AR B+ GO W BT, Alpha ZFEME AT A0SR 1 R, DMTT,
CCA. TA bR TE— @ R L REAR T 20 8 B v 00 ZHE A E & B2 Horh DMTT AR BRI Ace 48
#7, Chao #8 (M Shannon 8 £ M A% 55 B 2, 4L A H 22 57 RS 12 . R BEV% Alpha
ZFMEEIERY], DMTT., CCA, TA AP 7E — & B R L RRAR T B TR BV 1 2R R 3 B
H DMTT &b B e 48 5 A8 bR 3 B BE Y& AE Simpson $8480 E A 8 T Hfab ¥, X %0 DMTT
A 3R G AR T AR PR - SR RS B R, M CC AR BRAE — s R R T R R Y
ZREVE ;s DL S5 BRI OR ) 50 5 Jy sRAL RS, 6 K AR B - A ) 2 B ) B R T
Horpr DMTT &b 38 6F 20 B R 7 114 5% 1) 58 B &g

F1 AEALEESFAXNLEMAET. EEEHE Alpha SHEMIEH ul
B Qb PR 5 Ace F5 L Chao 5%k Shannon 5 %% Simpson 8
A cC 457.78a 450.66a 2.90a 0.150a
DMTT 282.75a 280.33a 2.21a 0.319a
CCA 330.05a 329.67a 2.76a 0.172a
TA 298.92a 293.72a 2.97a 0.099a
CK 394.86a 390.33a 3.09a 0.162a
HW CcC 457.78a 450.66a 2.90a 0.150b
DMTT 282.75a 280.33a 2.21a 0.319a
CCA 330.05a 329.67a 2.76a 0.172b
TA 298.92a 293.72a 2.97a 0.099b
CK 394.86a 390.33a 3.09a 0.162b

W NG PR R R 21 T B b 22 S B G L (p<<0.05).
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24 AETEESAANTIERED R SHEERMW

H & 3a Al WL, 78 OTU KV EXAN RN R D7 XA B 50 d JH AR PR 3% 7517 PCoA 4347
P REIE I PCoA T8 R F W . B — . Z F bR oIk 35 51k 27.09 %6 F116.60 %0, 45 Ab L7
PC2 i v e, Horp CC, TA AbFAYFEA S5 CK BEE AL, 1fif DMTT. CCA 4b# 5 CK fEA4
FEEBET, R CC. TA ZLHARFR A0 R B V5 4510 5 25 LU0 B2 S 80K, 1 DMTT. CCA
Ab BRI - 98 240 DR VR 25 4 5 S Tkt R O

H I 3b Al UL, X BB BE TR B9 PCoA Wi 45 R WL, 55 — . — = AR AR A BT ek R 4 ik
26.44 %1 18.40% . ANOSIM 4 [a] 22 F K560 /9 R {54 0.478 5. p {H R 0.001. [AIFF, 4% 4b #EA7E
PC1 % E4r e, Hoh DMTT, TA QeFEAEA R 52 HA BRSO, £U DMTT, TA & #AR
B - 498 TR E V5 25 K 4 A 1R IROR L 22 SRR

3 oL P b A TR A AT e TS [T 2 0 A B S R AR B R 5 I R R R Tk s
. ERWE 3c. B 3d iR, ASFALBE A WA E IR 421 4>, EEJE 100 4, CC. DMTT,
CCA., TA b FN 2 (4 4 B A B 4038 4 51. 51, 22, 28 A1 53 43 CC, DMTT, CCA. TA &b
PRANZS (0 IR A B E R N 49, 29, 36, 29 A1 38 4>, FBH 4 Bl - MW FFIAL B . #RE R
A B B o A DR TE I A, OB S A AR I A R

a R=0.1637 p=0.112 00 b R=0.478 5 p=0.001 00

@ : o

04} — @ @ovTT | : - @y
/“:’. @cca 04 PR [ T
| p H ) 378 ey 1 @14
o 4 : x 031 P o

021

PC2(16.60%)
PC2(18.40%)

I T T R SN N T S T T T T
06 05 04 03 02 01 0 01 02 03 04 05 03 02 01 0 01 02 03 04 05 06 07
PC1(27.09%) PC1(26.44%)

BABERBGIR FABARBGITR

&0

CC  DMTT CCA TA CK cC DMIT  CCA TA CK

BEIABNREYRGE TR BHEAANREYRGE TR
‘ I SR w1 |

[ N s |

4 3

as b AR 7 AL B ASV KT R FARPRANTA . H 5 #FE7% 19 PCoA 43 M1 . FEAR 55 09 B0 AR R AS [R) () A 3 5
e, d MANTH . FLEBEEAE B KT A VENN 24745 00, 45 B0 HE N 3 A X 3R A B 2 0] 3o i A= 9 )
B3 RE LN AES XA LEME D Beta $ AR 8 Y b K
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25 ARABESAFALETEREDEHZAK

AT 75 20 AL BEAR BR A0 A R ] 1 AN (Domain) « 1 A # (Kingdom) . 44 4] (Phy-
lum) | 127 M40 (Class) . 293 4 H (Order) | 465 4 FF(Family) . 950 )& (Genus) , KZHF ¥
J& T L H# 1] (Proteobacteria) . B2 #T 1 ] (Acidobacteria) . JEBE B '] (Firmicutes) Fl &% 5K B ]
(Chloroflexi) %, [ 4a fi7x AN [A] 40 BT K S5 00 40 7 A v HE B AT AR 181, AN [m] B 0980 2 O =LAk
RIS 525 PO R A0 TR T T AL A TR, E R, 4 Ff 4 380 25 790 b 38 5 40 R AR By 1 38 A8 I 14 1]
(Proteobacteria) X} 5 & F e, H DMTT TR L, M TXBEMT 28.14%; 4 F +
93 7 0 Ak B S AR PR - e R R RE B 1] (Firmicutes) MXF (5 b EFF, Hop CCA EFH &%, MT
Z XM BT T 1.73 .

AN TR) T 7 790 AL B AR B 1 B R B F 1 A 4R (Domain) . 1 A4~ A (Kingdom) . 13 4~ 1] (Phy-
lum) | 46 44 (Class) . 101 4> H (Order) . 243 4B} (Family) | 500 & (Genus) » KZHF 5 )&
FHH T H ] (Basidionycoan) . T3 ] (Ascomyeota) Ml #{ # 5% ] (Mortierellomycota) 48, 1A
da iR s ARAEIRTTKET B BB RS HORE . Br TA ZHLLLISN, HAR AP FEAL 74+
W 1] (Basidionycoan) #iXF £, H DMTT FRERZ, MHETFXBTRET 37.5%; FEf, 7%
] (Ascomyeota) FEJEY ' F+, DMTT 463 FFH £, MHEFXHR EFT 80.0%.

a ! [l Proteobacteria
0.9 [ Actinobacteriota
[ Firmicutes
08 M Chloroflexi
[ Cyanobacteria
o7 [l Acidobacteriota
[l Planctomycetota
M ° M Patescibacteria
{g 0.5 M Bacteroidota
s M Gemmatimonadota

0.4 1 Myxococcota

[ Verrucomicrobiota
03 [ Crenarchaeota

0.2 1 others

0.1

b T .Basidiomycota
[ As ta
0.9+ comycof
I Mortierellomycota
08t M unclassified_k__ Fungi
[ others
0.7+
0.6
i
E 0.5+
Z
0.4
03
02+
0.1

OOY“ <X o‘l‘

a MY, b A EA.
B4 EEBMAEYEZAT I EKT T A Bray-Curtis 35 & 09 8 3% 20 %,
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H &L 5 AT ULET 14 ADOCHE . Hob 8 2EORHHE. 70 b & 0 2 28 b 2 1Y 4 e & B 5 A 0k
M. CC 4b # 5 2K ZE AT 3 J8 (Paenibacillus) . 2 KT B J& (Bacillus) FXF 3 B REAG
DMTT kb # 5 ZEH0FF 3 & (Bacillus) « 4 AT B & (Chryseobacterium) AL ; CCA 4b 5 28 7
R B (Bacillus) » 2 WA F @ (Paenibacillus) A% ; TA 43 5 04T 5 & (Bacillus) . 2%
UM R (Paenibacillus) FAX 32 B2 B 5 (H AR K B W 27K P, A [m) 0 49608 25 Oy U4k 215 H [
KT P B AT W B (Rhodanobacte) . Methylovirgula  norank _f __Chitinophagaceae  unclassi-
fied _f__Bacillaceae 575 R ME JE W FE.

BB T 28 PO BRACS T E2 = AL 3 T R 9 BN R (Solicoccozyma) » HAHXE 32 B
0 16.15% » DMTT Ab 3 & 3 FEAK T R I8 (Solicoccozyma) AR X BE . BEAR T 98.00% ,
CC. CCA Fl TA A FE 43 HIREAR T 12.88% . 57.70% M1 52.82%. XF R Ab B v 585 1 K A 34 7 U
Tausonia J&(7.12%), CCA., TA AP/ BIEML T Tausonia J&.

M unclassified f_Erwiniaceae
unclassified f _Micrococcaceae
M Leuconostoc

W rorank £ norank o _Chloroplast
W norank £ _norank o _Gaiellales
B unclassified _Enterobacteriaceac
. Bacillus

M unclassified o _Bacillales

W Exiguobacterium

B Pacnibacillus

W norank__JG30-KF-AS9

W norank_f _Mitochondria

|| Chryseobacterium

0 Acinetobacter

I others

M Rhodotorula
Aspergillus

W Solicoccozyma

M Didymelia

W Tausonia

W Filobasidium

W Mortierella

W unclassified k _Fungi

M Papitiotrema

B Fusarium

W Penicillium

W Sampaiozyma

W Leptosphaeria

W Basipetospora

" Thielavia

Curvibasidium

Talaromyces

[ others

a WATH . b W,
B 5 I3EMAEMBERZLATENY>ENKT T L Bray-Curtis ¥ & 09 B 3% 20 %,

26 BEHESREEZEREENHEXESH
FIH H AR PERE FERE B0 Ralstonia 525 5 @ B9 A M. S5 R WA 6 T s . A FAR Br £ 1
' Ralstonia BFIXTFJE 522 3 EH I JE Solicoccozya . Mucor F& 3 H I B 1IEAH ¢, FAH G R AL
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5 p fHH 0.85(p<C0.001), 0.60(p=0.018); Ralstonia 54 & & Rhodanobacter . Methylovir-
gula . Unclassified _Streptomycetaceae I IEM K, KRBT p HHN 0.57(p =0.027),
0.55(p=0.035), 0.54(p=0.037); DL 45K, ANETEE T XI5 . X 22 5 604 Y 1052
W AE— & B2 BE RS2 T B A T R COAT B 78 0 R AR B - 398 A AR X 3 B

: : = 1.0
127% N Mitochondria G € o o
0.64% Modmobac/efc e ° 0.6
0.20% U Sﬂeptomycetaceae° ° ° ° @ 0.4
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F B (DMTT) X 35 A9 19 Bl i R e HR oy = & S 5URIR (TA) . HOE 405 & %
W AR T2 F R, SR WIRIH DMTT. TA 4bBEXT 4 HE 1775 8 . vl LA R0k il 40 5 5 A
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WERE . AR T Z MR AR PR AZ E 0. CC AR TA AbBEF A B8 32 B AR T . (H A H 7] ¢ Ay
ANT), 3XATRE R i TR ) 7 O 2O 8 v R A 5 e 22 S . 7R RSN R B Y
L SN AR S FURRR I ERE EC, N 273.99 mg/L, 5 HAMA +HHHEFI AL, CCA
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B, Ui SRR T AR W B 22 e A0 R norank-Mitochondria s 3 J& T 22 5 H 1 J& 1 1
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