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Inhibitory Effect of Lipopeptide Secreted by Bacillus Strain FJAT-2349
Against Anthracnose Pathogen
CHEN Meichun', DENG Yinglie’, CHEN Yanping', XIAO Rongfeng', ZHENG Xuefang',
ZHU Yujing', WANG Jieping' , LIU Bo'
(1. Agricultural Bioresources Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou, Fujian 350003, China,

2. College of Life Science and Technology, Huazhong Agricultural University, Wuhan, Hubei 430000, China)
Abstract: [Objective] Inhibitory effect of lipopeptides secreted by Bacillus FIAT-2349 on the pathogen of anthracnose was
investigated. [Method] Agar plate diffusion and pin-prick inoculation were used to determine the inhibition effect of the
lipopeptides on the pathogen. The fungal morphology was observed under a scanning and a transmission electron
microscope. [ Result] The lipopeptide-producing B. amyloliquefaciens FIAT-2349 could effectively inhibit the growth of
Colletotrichum acutatum with an inhibition rate of 87.8%. The lipopeptides were composed of mainly fengycin, but also iturin
and surfactin. The diameter of inhibition zone on the agar plate by the lipopeptide against C. acutatum was up to 22 mm. The
effect was dose-dependent. Under the electron microscopes, the fungal hyphae appeared deformed and cell walls damaged by
the lipopeptides. Inoculation of FJAT-2349 on harvested loquats could delay the onset of anthracnose by one day. The in vivo
tests showed that on the 4" day after inoculation the relative biocontrol efficacy on a curative-treatment group was 29.2% and

72.7% on a preventive-treatment group; and the average lesion diameter on the treatment groups was 4.67-5.00 mm, as opposed
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to the larger 6.89-7.25 mm of control. [ Conclusion] The lipopeptides secreted by B. amyloliquefaciens FIAT-2349 could

effectively inhibit the growth of Colletotrichum acutatum.

Key words: Bacillus lipopeptide; loquat anthracnose; antifungal effect; disease incidence
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Fig. 1 Inhibition of FJAT-2349 against C. acutatum FJAT-30256
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Table 1 Antifungal effect of lipopeptides
T B4R
e fik 2 The inhibition zone diameter/mm
Lipopeptide content/ HER S FHEAR T R e T AN FR T
(mg'mL ) . . ) § -
Colletotrichum acutatum Fusarium oxysporum F. oxysporum Neofusicoccum parvum
FJAT-30256 FJAT-370 FJAT-9230 FJAT-3531
30 22.75+£031a 2235+048a 2546+042a 21.73£0.66 a
20 21.33+£0.18b 22.34+0.63 a 20.01+£0.54 b 19.73£1.75 ab
10 20.95+0.99 b 21.48+0.39a 17.43+£0.83 ¢ 17.61£0.11b

E: RIS E AR TR ZERRE (P<0.05) .

Note: The difference letter in the same column indicated that the difference between the grades is significantly (P< 0.05).

2.3 FRIENTF BOAT & RS BA 3T A AR R R R B VR AR ) BEJELIR BTG AR A, SE Ao S TR i 4 A K/
1EF U B 96 A A 2 0 Sl B Ao 3 7K /R O 4 Ao s D A Y
i 3 AT 43 4 A Y O VA IR I IR R AAE SR e PR PELH B4 A R AR RE AR IR 2 3 iR
F2 BERIMIEREREGEMHINELER

Table 2 Effect of lipopeptides in curing anthracnose on postharvest loquats

VE R AN R A
Curative water-treated group

Ep S el S
Curative lipopeptide-treated group

i} [1] Date
VRS T B PE EAT R TR EAT
Incidence/% Average lesion diameter/mm Incidence/% Average lesion diameter/mm
P 253K On the third day after inoculation 60.0 4.00£0.51 0 —
M 4K On the forth day after inoculation 100.0 725+137a 70.8 5.53+1.33b
PR S5 K On the fifth day after inoculation 100.0 13.15+2.94 a 100.0 10.08+3.80 b
R H6K On the sixth day after inoculation 100.0 18.75+3.23 a 100.0 1533+261b
Ve ATHAR R AR TR R E R E (P<0.05), #3[.
Note: The difference letter in the same row indicated that the difference between the grades is significantly (P < 0.05), the same
as table 3.
F3 BRIMIEREREMAEREER
Table 3 Effect of lipopeptides in preventing anthracnose on postharvest loquats
THRT P KR 2 TRy 1 g Pk Ak 2R £
Preventive water-treated group Preventive lipopeptide-treated group
fif 1] Date
RS TR EAT R TR BT EAT
Incidence/% Average lesion diameter/mm Incidence/% Average lesion diameter/mm
$FP 253K On the third day after inoculation 278 5.001+0.25 0 —
254K On the forth day after inoculation 100.0 6.89+291a 273 467t121a
P 255K On the fifth day after inoculation 100.0 11.29+4.60 a 59.1 8.00+5.10 a
BEMZE6K On the sixth day after inoculation 100.0 16.29+3.70 a 72.7 16.13+3.82a
BRI 27K On the seventh day after inoculation 100.0 23.28+4.88a 90.9 19.75+5.69 a
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9 5.00 mm, H & 5 FF 240 B B KT IR
A, HEMATBIRHN 29.2%; Bl A7 s 1E] A9 SE K
6 M B BR AL B SF- e 3E AR T X A .
AR 235 LU W B B i 68 1 IR AR AT i E 0 A R s B T

5.00 mm, 1fi 7B P A R AL BEZH R R B . 24 R P
KR IELH AR FIK 100.0% I, SEAAGHE 4L 6.89 mm;
TRy PR kA BRZH I ALK 27.3%, PR BE EAR
h 4.67 mm, R F T X BE AR AR T X IR
W, FXTBRCH 72.7%; W& AAAREHRIY S, Tl
PERE B AL B2 & e g8 T, P B BE ELAR /DN
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PRALAH LG, 0P R R AL 20 % 8 R R 18, R R R
%, 3x Ud W G Ik Ak FRATEAE , B B A A0 A AR AL
HEIRAFLIA R A A2 28, W SR 19 A i R
24 RRIEMFRFEBERSHIERERERSEH
ST

T F L8 T 5 MU SRR BRI BRI T 22 (X 1R
) R A S A R R 22 I A (Ab B ) .
PR BEA R MK 2 fros, 45258 BRI & AL R
J5 SRR T R 22 R TG A5 M S8 B A . R ANy
515 MRV G O MU AR B 22 R AR R, B
AN R DU e DR AN G A, B SR RE 3 SR WA R i K
DB 2R LT WY, S0 SR T B IR AR K

HWeoa, XA b, ARAKAEFEAL.
Note: a, control group; b,lipopeptide-treated group.
2 MIEREREELESITEBERENE
Fig. 2 Scanning electron micrograph of C. acutatum hyphae
PSR AE RANIE] 3 T, S5 R IEE AL
L 5% 0L T TR 222 40 JH B JRE 38 24—, 4 N A
L), AEESHSELF e IRIRAL BRI, T 22 40 O BE
AR G, MR R , AN A,
PR ZE AL, DT 2 B 2 A AR SE T X
(b)

(d)

VE: av b XML ol de RIKACIEAL.

Note: a, b: Control group; ¢, d: Lipopeptide-treated group.
B3 #MitREREELESEFERENE
Fig. 3 Transmission electron micrograph of

C. acutatum hyphae
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R R 200 i J5E A 40 PN 40 R 40 2 32 Y R R
ZENE, SRS EORE LT AHFSE b
375 5 HL R W56 B, W TE B 2 M AT T FIAT-
2349 ik JIAI o] Fr) AL RS A 9L T 22 K AR TE L 4 i
AEE R, AN, MR ETL, X
F W TE Bk FIAT-2349 7 A5 19 300 T8 i JIK 2 (o AL AR A 98
a2 A I L 5 e A AR e DR T Y O R AR
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