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Abstract; In order to set up a fast and stable laboratory determining methods for the virulence of the pathogens

of mango anthracnose pathogen in China. As with mango anthracnose pathogen strains tested, the mango an-

thracnose pathogen strains was respectively inoculated on excised twigs, leaves and fruits, which were collected

from Guifei mango and wounded by different methods. The inoculated materials were cultured at 25 °C and the

pathogenic severity of all treatments was observed. The results showed that in inoculated twigs, the lesion

lengths of the twigs wounded by scald holing, holing treatments were significantly bigger than the other inocu-

lated twigs.and there were significant differences among them. In inoculated leaves, the lesion lengths of the

leaves upper and under side wounded by scalding and pricking ten times were significantly bigger than three

times,six times.and ahearing. In inoculated fruits. the lesion lengths of the fruits wounded by scald holing.

scalding , holing and ten times pricking treatments were significantly bigger than three times,six times pricking,

and around ahearing. And there were significant differences among them. Summing up all the factors of the

difficulty level of the material choice, the size of the lesion,the degree of difficulty,the test operations and the

other stability analysis. The lesion lengths of 5 mm diameter bacteria piece inoculated in ten times pricking in-

juries bronze opposite leaves, a relative humidity of 100% lesion diameter after 5 d,at 25 °C, could be used as

a basis for evaluation of pathogenic pathogens.

Keywords: mango anthracnose pathogen; pathogenicity; laboratory determination

54



8 RERE REFRAHY YB A ESRB RGO EAE N 2 R R A

AR

1 Mtk
1.1 ##

A TR AR M RS R 2R ST 1 (Bacillus subtilis)
YB5 FlJE i 86 AL ( Fusarium solani) » 2 35 50 21,

MBI % 75 5 o FE BO/E I 2 H PDA O AR 1
R H KB Bi 323k,

YLy S AR LS
1.2 A&
1.2.1 YBS kRARMZHehH & Ff YBS A
T KB AR KRG 55 2 235 15 5% 1 AR Bl
e 1o Fp R T KB AR R 77 3L 4 (300 mL
MW 100 mL),30 170 remin' 153548 h,
SRIG P AN R DE 25 L U8 5 25 H .
1.2.2 YBS RARMZHIERERFRELE
SR RIOH LA KRG K YBS Ak
Rl = 121 CAEHR 20 min FIAR A A YB5 %
AR =PI UE R 5 mL A E &1 PDA 5 5% 3t
IR IR AT R A AR P 1 24K A B 5 00 . £
A 15 mL TR B SR, 7535 72 R A 5 1
SEHr A e 42 A 0.7 om Y R Bl T AL LLR AR
] 3 IO 1 5% 75 B A B R 25 0 R AR AR B 3R
.25 CHEFR 72 h J5 I 2 J65 Bz 4k 0 11 V% 19 B
B IR A, SR 22 A KRR E YBS
WA AR 7= W X6F 8 Bz S AR TR 22 A K AR S )
1.2.3 YB5 R AR = ik ks B R kT H £
T HR MY n TR PDA B3R5 1R
F& 4 d, BIA] 7= AR K 43 A 16 FH G B K R B A
FEEW 10X A 50 A4S 1 ARG 55 28 0 AT T
YB5 AR W 5 W 5 MM N A 2 mL
JB5 Rz S 460 43 A= 48 - B TR s DUOINAS 8 Uk A ARG
T ) AH [R] K A% R s Uk IR S b B 3R
A, WA YBS T R U8 W A8 8 R RS L R
Xif HE A F 1 & RAE 60 %0, I A i & L .
1.2.4  YBS kR AKM =ik ks B kst
FF AN e  JEESEME PDA 53R i
F% A8 h {H AL AR J5 F TR R 42 Fh T PDA #5578 Jrp
P TR TR HARIA 4 om IR R BB RS SR AR L AR
Jei B 5 V0 AN RV B 1 B IR UE T 20 mL % LB BRI
P& AT 25 15 5 UE W, LA TG R K AL BE R X6 BR A Ak BE
SWHEE.ET 2 CREHSdEZRBFI4 . 5F
M 10 mL JTEw KKl F3E T, & 4 )28 1 it
U S TR T U BRI RO A OB R 3
B A

1.2.5 YBS s EaLlFrktsdm ¥
FGMFHLA 55 CRYIRAK ORI R = 25 C,
ZHP 10 min, BT 1% B9 ¥k &R 80 7 W 2 1 T
# 10 min, 2R J5 F JC T /K b 2% Fh - 3 T 5% B8 A IR
AR ARG T/ES LT REK %

¥ YBS AR B WA R 5% 48 h SR E ¥
FhF R AE YBS 8532 20 min, B BCAE B A
XA AT R 35 332 MLrb BR L AN 20 mL JC A K B
AbFER 10 A7, 3 WK E A, XF R KB 2K B 1% 1k 55
FRILBRFF 20 min, SR 5 HCE E 26 C L5355 d.
HEFRAMREK,
1.2.6 YB5 2tk 28 & 4k T0ARJH % 69 2 R B 2
a2 ALK R MR AE PDA PR B3R 4 d.9T
BCEAE 7 mm YDA R R B i Sk B SR D, B
A= R 5 AR, 26 CREFRFE TR,
1R B R 7235 — A 1R TR 22 A0 0 B — A SRR
KM FHEM, RAFTE 6 d £4 . HME
KM AR 8 em B Fpbhb . 4 B8 191/3.
BRERZ) 10 MM R SRR B L B W B L 4
o0 2 55 K2 A R B ER 10 KRR 2 em )
TWRBR T EEEMN T RE, AN ENE . R
J5 P 24 h 510 YBS AL 2. D HER Y
U AAR = 4, 43590 FH G B8 K B B R 5 00 e T
PARERE 2 mL (9 2 52 Fh AR 2] B 32 5k b, LR 2
A= 7 TR AE R AE X L R b3 3 IRE L I
B 2W., WREKFMAEREFME TSR, EWE
.12 d /FiEEs

22 5 W A5 (2013) K EAR JE 9 09 4 S bR
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P FARAS T AR AR K IE R 55 P EARAR R
PR, M R AE RN K 7 g MRS R, R RR
FETS.
2 RS nbr
2.1 YBS5 #IE A& Bl E
2.1.1 YBS RARMZHIERZERR B ELALRE
BRI H LA K Hh hELREL,
FH A0 TR 08 7 2o 08 K B b 2 s T AR B YBS kAR
AR ™ W %) 5 B S A8 TR 22 A K R A o 8 R AT
PR 2E S X U0 I T T R 0T AZ v R A
2.1.2 YBS RAERKRM = WHiERTE K kIS E
T HAMHw HE2ATLUEN.& YBS kA4
AR 40 A 38200 T RS A0 o 0 A L R R
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Table 1 Effect of secondary metabolite

production by YB5 on mycelium growth of

Fusarium solani with different temperature

treatment
st TR /m S o R/
Colony diameter Means = standard Inhibitory
Treatments
1 ) 3 error rate
CK 6.08 6.72 6.56 6.45+0.19 ¢
BHMKRE YBS 4.82 5.26 5.19 5.094+0.14 b 21.09
HIEKE YBS 2.52 2,19 3.02  2.58%0.24a 60. 00

AN T AR BRI R S 1 GO0 42 M 28 16 38R 25 53 0 3k (P<<0. 05)

TH.

Different letters of each column mean significantly difference at P <C

0. 05 according to Duncan’s tests. The same below.
2.1.3 YB5 R AT Wik TR R kIS A
FaF AWM R 3T, &5 YBS AR
7 P Ak 3R TR 6L B R AT 3 0 A A
AR 79. 2%,
2.2 BEMRMNEEMNEAFMERKNZ I

f & 4 A YBS B O SR SR R R
R, 5% BEAH 2, 80t YBS B AL PR AT AR
KA EA B E LR, HXRGEKHA
e 1EH .

F4 OYB ERXR

R 2 OYBS RERG YT E K RA
SEMFHERNIN
Table 2 Effect of secondary metabolite
production by YB5 on conidia germination of

Fusarium solani

117 %1/ Number of conidia

i &R/ %
e R Inhibi
[ epeats (== nhibitor;
Treatments = P B y
1 2 3 Total rate
YB5 &%k 100 100 100 300
16.0 a
BEE 17 14 17 48
CK &% 100 100 100 300
78.7 b

Wikk 89 71 76 236
F 3 YBS RAERBE YR E K RE
SERFERNRM
Table 3 Effect of secondary metabolite

production by YB5 on conidia production of

Fusarium solani

s SAERTTEE AR /%
Treatments Mean of conidia=standard error Inhibitory rate
CK 1.2E+06+1. 7TE-+05 a
YB5 2.5E+054+4. 1E+04 b 79.2
2.3 YBEERRELHAEBERNREELFEARE
975 72 4% By 3 B i RE

HiZe 5 WTLUA . YBS 18 W Sk AR AR )
X 3 TGS B Bk AL AR s 1 4 AR B B B
R0 YBS B B AT 35 94,604,

BERFMIRKH T

Table 4 Effect of green bean seeds germination and root length treated with YB5 bacterial suspension

KEEF /Y Germination rate

K /em Root length

b 7 — —
Treatments B Repeats B 2 A Repeats 8 22
1 2 3 Mean = standard error 1 2 3 Meant standard error
YB5 83 78 85 82.0x2.1a 9.8 10. 3 10. 6 10.2£0.2 b
CK 83 74 79 78.7£2.6a 9.2 9.0 7.3 8.540.6 a

£S5 YBEEREEHEERMKERZRBRVEREZRH

Table 5 Control effect of YB5 secondary metabolite and bacterial suspension on green bean

root rot caused by Fusarium solani

i T 48 8L Disease index

b3 Wi R % — B B/ 6
Treatments Repeats Incidence LR P L bRifE 22 Control effect
Repeats Mean =+ standard error
CK 1 100. 0 93.3 83.4%+6.1c
2 100. 0 84. 4
3 100. 0 72.4
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£E 3R 5 Continuing Table 5

W5 17 36 8 Disease index

poE:i HIZ RIH/ % K%/ %%
Treatments Repeats Incidence L P H E bRifE 22 Control effect
Repeats Mean =+ standard error

YB5 Jt B 8 W 1 20.5 22.9 23.9£0.8 b 71.3
2 9.9 23.3
3 15.7 25.95

YB5 K 1 3.0 4.5 4.5+0.3 a 94. 6
2 1.3 5.1
3 6.7 3.9
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BHEYUE R BRES . RIS BT B 1A A
TG R 5 U 2 —, IF B R R
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Application and Antagonistic Mechanism of Bacillus subtilis YB5

Gainst Fusarium solani Causing Green Bean Root Rot

ZHAO Chang-long' ,ZHAO Hui-yan®
(1. Yi'an Agricultural Technology Promotion Center in Heilongjiang Province, Yi'an, Hei-
longjiang 161500;2. College of Food Science, Northeast Agricultureal Univicity, Harbin, Hei-
longjiang 150030)

Abstract; Fusarium root rot of bean caused by Fusarium solani {. sp. phaseoli is an important disease of this
crop worldwide and has economic impact in green bean producing areas. In order to biological control, Bacillus
subtilis YB5 was a potential bacterial biocontrol agent against F. solani causing green bean root rot. And appli-
cation and antagonistic mechanism of YB5 against F. solani was tested. The results showed that secondary me-
tabolite production by YB5 could effectively inhibit mycelial growth, spores bearing and germination of F. sola-
ni and was sensitive to high-temperature. And YB5 bacterial suspension had no effect on green bean seeds ger-
mination and could encourage root development. YB5 secondary metabolite and bacterial suspension could ef-
fectively protect green bean against root rot caused by F. solani. And its control effect was up to 94. 6% by
potted plant experiments.

Keywords: green bean; Fusarium solani; Bacillus subtilis ; antagonistic mechanism; control effect
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