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Wilt Based on Rhizosphere Biological Barrier

BI Kaitao's, HAN Wei', CHEN Foyuan', QIN Feng',
Y1 Man', LI Jixiu*s REN Tiantian’, DU Xia®, LI Shili’

1. Sichuan Tobacco Company Yibin Company , Yibin Sichuan 644600, China ;
2. College of Plant Protection , Southwest University , Chongqing 400715, China ;
3. Chonggqing Xinong Plant Protection Technology Development, Chongqing 400700, China

Abstract: Control of bacterial wilt has always been a pressing issue in the development of tobac-
co agriculture. Exploring and establishing a green, sustainable, and efficient technical system
for control of tobacco bacterial wilt holds immense production value. In this study, Yaoba
Town, Junlian County, Yibin City, Sichuan Province, a region which tobacco bacterial wilt oc-
curred frequently for many years, was selected for experiment. The green control technology
system of tobacco bacterial wilt was constructed based on the rhizosphere biological barrier, soil
conservation, mixing antagonistic agents with organic fertilizers, and induction of resistance
with nutrient. The effects of this technology on tobacco growth, soil elements, microbial flora,
and economic benefits were systematically evaluated. The results showed that the application of
this technology significantly promoted the growth and development of tobacco plants. Compared
to the control area, plant height, leaf number, stem circumference, maximum leaf length, and
maximum leaf width increased by 9.80%, 19.53%, 16.56%, 14.86% ., 29.65% . respectively,
during the topping period. The utilization of soil elements by tobacco plants was also significant-
ly improved. Compared to the soil of control area, alkali-hydrolyzed nitrogen, available phos-
phorus. available potassium decreased by 76.58 mg/kg, 80.89 mg/kg and 506.25 mg/kg, re-
spectively. Exchangeable calcium and magnesium content, as well as pH values, increased re-
spectively by 1 600 mg/kg, 176.50 mg/kg, and 0.4 units after applying this technology. After
the implementation of technology. the soil microbial flora was optimized by compared to the
control area. The abundance of beneficial bacteria Bacillus, Sphingomonas, Bryobacter s Bra-
dyrhizobium ,» Flavobacterium, Arthrobacter and Sphingobium increased by 462. 75%,
69.77% ., 664.10%, 131.34%, 101.97%, 123.74% and 490.00% , respectively, whereas Rella
soliculosa decreased by 63.14%. During the period of tobacco harvesting in the demonstration
area, the relative control efficiency for bacterial wilt still reached to approximately 86% . and
the comprehensive economic benefit was ¥ 1 337.62/667 m” higher than that in non-demonstra-
tion areas. Demonstrative application proved that this technology can optimize soil properties.,
reduce occurrences of bacterial wilt and increase tobacco yield, demonstrating significant poten-
tial for future applications in management of tobacco bacterial wilt.

Key words: biological barrier; tobacco bacterial wilt; green prevention and control; substrate

mixing; soil conservation
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100 BRAR. e BECH B A PRI A 53 ) (YC/T142—2010) , MEFT TS 7 d BugR 2k, 1%
FLFERE R . 2R R KK 5 5
1.4.2 X3EHRRE, AERAFL 7%

J5 M SR WIS 0T X 7 3 DX 5 0 B DX AT R AR B R SR R AR SRTT 5 IR, AR
KA 15 BR G AR B 1 AR S TR R — R AL R X 0 BRI SRR 5 R, Horh —ER 0 A
an HEAT KT R DU 2 18 pH fH . 2%, 2. A, AR, 2. s, . &2
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2.3 RERMITEBRX T IEMEYEESE LS
2.3.1 THERESSBERAARRMAED o 5 HFMESH

JHEC AR PR TR o Z2FEPEWNER 2 R, 7R 0 DO BAR PR W iE I8 5 0 BRIX B AR ) 24
PEFE 2% 5 % . Chaol #8811k I We 40 18 B 7% 19 4= & £, Shannon 5 %M >k VA0 40 18 1 75 (19
ZFEPE . Shannoneven $§ £H e ) B #F 7% ¥ 51 . ANOVA K30 25 5 7R, 7 3 X0 AR B 41
RE T Y F R AR S A A R X IR DX IR X T R 3 25

®2 TEREWBREFRMFIEME Alpha ZHEFMHEH

R Bl Xif 1R X TR X
Chaol 5%k 2 193.22+490.58 2 172.93+386.73
Shannon #5 41 6.7040.24 6.65+0.31
Shannoneven 38 %1 0.880.014 0.8740.022
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0 00 e 5 v (181 3). PCL e 1 /AN [m) 5t o AR 0 240 181 RV 45 1) 22 5 149 18,3200, i PC2 T i e T
13.90%. ADONIS £5 5 (R=0.756 0, p =0.004) [FFEUEB] T 7% 5 [X 5 XF JE DX A8 55 AL R 40 7 22 5%

HA G558 .
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ae) . Vicinamibacterales . Gaiellales MR F MR 8 iR . Hob, B E (Sphin-
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AR F2 B2 2R 0,07, FEXT R DXCHH REAR BR A= JEAH XT 42 B 2 0.04. oAb, R AT T TR 40 T 72 7 10 DX Ak
HRBR A 4 5 it Ry 0,045, 85 T B8 DA R AR Br + 3 5 4 0.036.
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XoF 738 30 DX 5 X6 B D A B 200 AR i 2 A 0 o 2 S R0 00 A B s SRR REAS ] 43 7 R
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(Ktedonobacter) . Acidibacter F£7R8 i XA FARBRARIR B 4R, ZF AT BB (Bacillus) . i [T (Bry-
obacter) \ 1A MIE T (Brad yrhizobium) . TR (Nitros pira ) 76 %F I8 DX FAR B & 4E.

Wilcoxon rank-sum test bar plot on genus level
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e i AR 32 B 0.06 %0 5 AE 7 3 DX FAR BR A 48 i i AR X S RS 0.02. 5 IRIXA L, R GE
X 35 M B IR (R J8 (Ralstonia) XT3 B8 T 63.14 %, b BB XM B AR B 20 18 B A 25 8 Bacillus
Sphingomonas » Bryobacter , Bradyrhizobium , Flavobacterium s Arthrobacter s Sphingobium
Gemmatimonas » Flavisolibacter WIAHXSF 5351 0.21%, 2.14% . 0.01%, 0.35%, 0.28%,
0.04%, 0.12% , 0.003% , 0.64%.
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XoF 73R 0 DX 55 X6 BR D A i & 2 5 0 AT R LG 43 A 4 SR AR, R U A R 1 DX 5 0 R IXC I S
Ab T RMR I 7% 3 DX PN R ARG A A R 8.8 0, i TE 8 Bk 3.02, T X R X A 1) A
k1 80.35% , FTEFEEL 25.36, AHIXTEHRL N 86 Y0 4247 (&l 6).
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XoF 7R 3 DX 5 0] B IX ™ a5 DL R 2 A a8 AT et e b . S5 R, JRIEIX 667 m® BT, 1Y
. FAEN 149.56 kg, 29.52 J6/kg, 4 564.57 J6, 55X REAH A #2551 31 ke, 3.25 J6/kg 5
1 337.62 JL(F 3).
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SR K4 A ) o e A 4P 0 A R A O B L U A IR b A I AR e b AR W B BN Y Ok
SRR Wy LA B PR 5 DX 1 AR . AR ST e B, SR T M O BRI N S B % R I AL
e, RHJER R AL, S pH (A TE 0.4 A FA . AR AL SRR ST K B AR AR R it FH 4
Wi Ay RS S 4R R L pH (B, FEARTE RN A A RO SR IR AR T 43.33 %611 [a] e A 0 Ay
{2 J5 AR T 384 M40 0.3 mmol/kg, S5 B FHUM T 2.3 mmol/kg""*. ABF 5 &
SR FH DU 5455 S A2 B4 98 B 0 0 RE 8 2 R e S B M A L BRI L e A R AL B R
Wi ¥ A= 4 B B b B I AR W TR R AT ST AR, SRR AR IS - P v R A TR ) TR ol e
AR A G B, [R) B 3 43 A 4 B A W i A ) o R S AR (R T A e R ) B
A=W TR R AR AS B 25 . Shen A8 F 5 & BE 4L W5 B AE 0% & & 48 & L€ D Saccharibacteria
Aeromicrobium s Pseudoxanthomonas F & . AR A & AE0 . A, i 3 it A0 K + S8 i
FH Ak P 0 35 4 1 AT 25 PR TR R 0B A D R (Sphingomonas) AR XS B, BEAR T Al 5 K [ TR
J& (Ralstonia) W AR XS 32 BE IR I 75 Al 14 26 95 38 T AREAIR 46.01 26 22 47

TR W 2 A ) e B Ak 2 L S B A D) R AR A% o A 0 B R0 B 2 D s — o AR B b AT LA i
JECTR A A BB, B AR T ARG B & A . BT A K 1 A B T R R DL B T B YA T A
SR T 30K 26 Gl A5 W) T RV 7R 07 DU o i o B B R I 25 . A R AR L 35 0 1 S 5 A BE ) 58 4 Bk
Mo FECT AR ROR AN TRE AR A I 4 B AR B T AR O N A R R T,
PE LN . Wei 55 B 58 S 905 300 AR om0 26 0 B 9% 45 0 R R RE D E TS B0 A AR A Ak R AR
JEYL AR RN T R S R R E PN A G B . R] DUE R AR (A S A 8
HAE, MR ER SR N AP B s R, A USRS IR, R A S TR
FREAR, BBk AT LS 0 AT DU R A A A G, SR Ak T AR 2R W B B AR . AT R
B, it FH A= 0 v 0 IS AR B 2R W BR R AS A RRAE R T R AR A R X A TR 2K IR B (Ralsto-
nia) FXFF BT B 63.14% . HARPR 400 A 25 W@ Bacillus, Sphingomonas s Bryobacter ,
Bradyrhizobium » Flavobacterium » Arthrobacter 55 11 WA 15 08 J& 32 B 8 35 W8I0, 0 % 5 b
4 B 16 RCRTE R WOR 0T LATE 2] 8006 LA L. [RIREHE . SRR A5 A L, 70 M0 o v b 47 2k B 7
T LA 2 R T AR M RRNS T A A B A, JEHR T 100 g/667 m® Y i I SSCR B B
BEAELT 5 hg 2 AR R T TRD R, R SWANL B B Y T A A T AR A BT R A 40 26 LA
ERBIRROR. TEFRAAEY L R SRS S B R BT R A A S O R A SR R
FETS 25 A0, 14 e R T R R R R A IR RUE Y IX AR, BRI, SR AR
L AN, A AUIE S R RE A S A U SRR, IR SR PR . it
FER IR A5 R EEIR . A2 WL 2 I A8 25 48 T b S 4R v R Gy R B g
PR T 7 AR 0 B e S S I Y R B AR 0 MUAE S B i T AR B R e L OO I L B
AT R A R G I P H IR RE R 95 d BB 31.43 005,

) A BRE S W 2 R 5 56 RN 2 B 7 B i H bR B OCBE X N SR B L AR R R R A A Ak fR
R B oy AR T JEAE Y @R, e R AR N R B, U HAE 1A%
o 5 B IR . TR ALY TR 2 R L (R RIS PR Y 2 R T R SR A A A
SR AE TS A s 1 & A SRR R b — E R R B O R AR R G, R T A e A
& TR YRS . A REAUIUR BRAEAE Y S50 I A AR ST b 2 A PR S0 KA R
BAHCMHEY) . B, IS 7, HER F W OCH £ 5 W, A RE9E R GRS fE IR 50 K
A AN s AN AR DG R A AR S B S e, G R A X A ) R A LA R A
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