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Preliminary study on the biocontrol mechanism of Paenibacillus poly-

myxa YF against tomato gray mold

ZHANG lJiangiang, WEI Tao, LAI Xin, WANG Lihua, LIANG Jian, TANG Gong
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Abstract: Tomato gray mold is a devastating fungal disease caused by Botrytis cinerea, which is one of the important fac-
tors restricting tomato yield and quality. This study focused on Botrytis cinerea and its biocontrol bacteria were used as
the research object, and explored the control effect and mechanism of the biocontrol bacteria. Plate confrontation assays
showed that Paenibacillus polymyxa YF exhibited an inhibition rate of 41.04% against B. cinerea. Microscope observation
revealed significant morphological abnormalities in the hyphae at the conony edges, characterized by thickened hyphae, in-
creased branching, shortened internoded, and the presence of vesicle-like structures. Enzyme activity plate detection fur-
ther showed that P. polymyxa YF could produce chitinase, f-1,3-glucanase and protease. When the fermentation broth was
extracted with n-butanol and the extract was dissolved in methanol to 1 mg-mL"' solution for plant confrontation assyas,
the inhibition rate increased to 67.86%. In addtion, strain YF exhibited broad-spectrum inhibitory activity against eight
common plant pathogens, with the lowest inhibition rate was 57.69% against Sclerotinia sclerotiorum and the highest of
68.57% against Rhizoctonia solani. In summary, P. polymyxa YF has significant antagonistic activity and antibacterial sub-
stance secretion ability, providing a highly promising biocontrol strain for the biological control of tomato gray mold.
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nia solani) « % it BE ¥ 4 (Alternaria solani) 40 1 5%
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JIEE (E oxysporum) , 56 H B 9 Ji 5L S 0R A7 T
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TR EE 0.5 g, 2% A& JL T i 250 mL, B fig 20 g,

« 62 -

BEREE 1 g, pH 7, 81K ERZE 1 L. B A BRI
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Note: a. Confrontation culture; b. CK.
B 1 JUFEF R ES YF X EE A
Fig. 1 Inhibition of strain YF on B. cinerea in
confrontation culture
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Note : a. Normal mycelia; b. Mycelia branch increased while internode shortened; c. Vesicle-like deformity, vesicle breakdown.

B2 XFHERDEK YF NEMRASEELE KT

Fig. 2 Effects of strain YF on mycelium growth of B. cinerea in confrontation culture
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Note: a. Chitinase assay; b. Glucanase assay; c. Protease assay.
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Fig. 3 Determination of extracellular enzyme activity of strain YF
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Table 1 Statistics of extracellular enzyme secretion activity levels of strain YF

AW BT BYEER B EAR D1 PR
Biological control factor Diameter of transparent ring/cm  Colony diameter/cm D value/cm Activity level
ZE [l Protease 2.43+0.15 0.960.2 1.47 ++

I Z N Glucanase 2.30+0.10 0.500.1 1.80 ++

JUT J5ifi§ Chitinase 2.2620.15 0.80+0.1 2.18 FH+

iR D=1~2 cm; ++# 7/~ D=0.5~1 cm.

Note: +++ indicates D=1-2 cm; ++indicates D=0.5-1 cm.

23 AERE YF R EEREER BB HIEUR

N — S AR TN T i R 5 R B IE SRR, SR
T TR R IR BEAT R, IR P AT S
VRS, BE R 5 d e S5 RN 4 B, 5 H

2.4 H[5E YF X 8 M R E RN E{E A

3 3 SRR IR G VR BGAIE T R AR YF SR LA
8 ke s i el T A AR L (B 5D B bR YF 5K
BRI T A RN DR AL A% B T B

of R ZEAH L, A5 ) Ak 22 2E 40 o B, 2 1 R
R vE 2 RIE A, 1] RN 67.86% ; H XS I 41
ARGFEEAN AT R 2R .

A% 78 20 A B 80 L 7 0 R AT A A TR R A R
TG R Uy B IR 45 R BT 5 LA B LR J5 B 1R 7E
BROYF [B52 00 R A #1300 R Ay

VE o ZEHUPIAREE ;b HEEX IR 0. 2% 0 IR
Note: a. Extract treatment; b. Methanol control; ¢. Blank control.
4 ¥ YF ZBRZERINESRNE
Fig. 4 The bacteriostatic effects of YF fermentation broth extraction

TE ra~h XN AR R TG 25 i SR S B S SRR L2 AL T A 1 L AR AR A £ 0 M T A ST IS A R T T AL s al~h
I 8 A Ji I AR UG R4

Note: a-h were Fusarium graminearum, Stemphylium lycopersici, Rhizoctonia solani, Alternaria solani, Alternaria tenuissima, Phytophthora in-

festans, Sclerotinia sclerotiorum and Fusarium oxysporum respectively as control group; al-h1 were the confrontation culture group of 8 pathogens.
5 B YF HIEIEANE
Fig. 5 Determination of antimicrobial spectrum of strain YF
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Table 2 Antagonistic effects of biocontrol strain YF
against 8 pathogenic species

WFREETE ORIV
. 12 1 SUIEES
i A - - o
. Treatment  Control Inhibition
Pathogen strain
colony colony rate/%
radius/cm  radius/cm
REWRITE 27402  7.5£02  64.00
Fusarium graminearum
e A 2.2+0.2 6.3+0.3  65.07
Stemphylium lycopersici
LE NALEA A | 22402 7.0£03  68.57
Rhizoctonia solani
FA RS A 25402 7.3+03  65.75
Alternaria solani
AR RS 1 25402  6.5£03  61.53
Alternaria tenuissima
e GG T T 2.5+0.1 6.7£0.2  62.68
Phytophthora infestans
AL 33x0.1  7.8£03  57.69
Sclerotinia sclerotiorum
ER G 2602  6.2+£03  58.06

Fusarium oxysporum

3 e

e K FE TR AN A R BCR MR F K
TR T 5 8 RO AN 7 i M R R R 3 B
KM o N IaRR 1 LA 2 A% 245 B 36 35 Al K
FIWLLAN, BETERZR M 7 2 M Ba 7, 40, CuZn
A ZnO G9K AR} 58 RBEAE 1 E AL 40K 2541
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