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HEEFRVUFRATEENEERERE. SREMRKEEHE
KINBERK 4t
WA, BXR, ke, FE, BRK

PHAE R A B S TRE2ABE, DI BMAEYEART SRR, P RA I ER s A Y E AR5 T,
i s#E 610039

WE: [ B ] 85 W 38 358 25 0K B (Bacillus  methylotrophicus) X # ¥ 5 I 18 & %) 78 FE 70 1
(Cercospora zeae-maydis Tehon et Daniels). #E#% % (Alternaria alternate) K% {18 (Botrytis cinerea)t)
FHUERIFEE BRI, R E BRI B RAERT . [ T30 1 SFAROeTIRg 2400 57 AR 50 i 8 F5 7t
Wk AEYIE S 16S rRNA BN M ERSHUIAMR; W2 (35 (TLC) F g i JE D 70 A 2 RE 0 TR W) I 5
EOK A AE BRI A S BT 3 R I ARG RCR . [ 4558 ] ks — e M Rkt £ B % B
VA LA DRI R A T A 1Y PR R SR B 2R FUAT IR B-1841, SR 51 31 65.95% . 71.04%71 46.69%, 4l
TR ) SO A B AR 2R IR IR . FOR B F] AR B IR 3R B0, TRTRR B-1841 X K %28 R IR . BEMS 1A FI K 1 2
RGBSR E A PHABCR , AXBIAI N 60.25% . 69.89%A1 45.21%. [ 45t ] HIAEE IR
ZFAUFTIR B-1841 Xt LB R AL . BEAS MU 2 FR BT 5 | GBS X A B A, ZEARA ) 1 3 B
1007 HA VR ALE R T E

Ka: WLEFRRAT R, AYPNG, IRk, EEREMRE, SRE, KERMmE

YR E R B = FE AR KR EZ AR R K R B S, 152 2
—o XY ENBTG, EE R, B R RN R E R WA LT 3
WA AL, BB SRS . BRURE. 4. EAAE . SR
o, FECOR AR AR DG AT RS, H AR hUR Y L E PG T e A
M EARE R, EEYEA LR, MmN A B L
FHEYIBGEX N BB et R, A UGE F B ZR AR (Cercospora zeae-maydis Tehon
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et Daniels) 25| & F K KB 0 I B, fE2ER
AR, R ECEORT R E N E RN E
Wz —P BRI (Alternaria alternate) 2 RNVEWIH)
FERIREZ—, BT ALTE F ORI AL 7E N /Y
LRI , AR P R BRI R
%%@(Botrytis cinerea) ] LA 200 ZFp e =4
IREENHR , 2 T S Bl A £ 5 e o ™ B Y L TR
PR 3 T T 5 | & B R 25 7 R T ARl
A, B TREM R . B, FoREEHFERE
TR . S 0L TR D A 4 0L TR T B A L AR
HIBIG T 2 AR H K

B 3% 8 ZF W M W (Bacillus
methylotrophicus)f&= Madhaiyan Z£7E 2010 45 & FLAY
ZERUFF R B RS, R —FEAR R AT, [
IR A A B A B i P A R B 1, 2R
TFFRRIVE N oA R A BT TR, B A S AP
FRfE ik (antifungal cyclic lipopeptides, ACLs)!'"*21,
H I, 475" ACLs Z i s riF o 3 28 b e
B 2EFRF 1 (Bacillus subtilis)"™ | ffER 2 FFF I
(Bacillus amyloliquefaciens)""™"* " | 4 /N 2F AT
(Bacillus brevis)' Fl 35 = 45 2 #0 #F B (Bacillus
thuringiensis)' 7, Xt H 8 3200 ZE AT 1 A A 5
BEAHRIE . PRI, AT LA B B2 AR | HEAK A
FUR AT LB 875 T, 07 e PP 8 9 B 27 AT T
U@, BEEAEPTAE ), s sy, I
ARG PR A= BRCR , LA B B8 37 B 25 AT 1
B VA AFL ) L T 3 I TR AR 5 AR P 8 A
Bl AR AR

AR

1.1 e
111 BEHRORIR: 205 815 /K P 20 B2 AT

ARSEH 20 °C R . EHFREME TI
(Cercospora zeae-maydis Tehon et Daniels T1), %#
¥ T2 (Alternaria alternata T2)F1 KA %G H T3
(Botrytis cinerea T3)¥4) h SIZ 15 % DR TR K o
1.1.2  3EFRE B RN GRRE R IR NBY)"Y,
Tl G B 2 76 W 3 55 2 (PDA/PDB)! V1 22 i 15 5%
H,
1.2 FFHAF RSP L
1.2.1 PARMFIRETRE « ZH/EAT R IERN T NBY 1)
R FEIE, 30 °C. 140 r/min 151k 48 hJ5, W%
PDA ¥4 b0 65 mm f1E )7 TE 1 %) 24 fh
RIS, 23 SRR B AR 5 mm B9 S5 2L 1 1 DF T 1F
FIEXFFLRAE &, 30 °C }55% 72 ho B3R 5
BRI P AR P 25 16 B, 2256 R L i o T it
AR TR AR (A 1),
A Xﬁﬂﬁ%ﬁ% - ﬁfiﬁ?@ﬁ%
XF RETRVR BAR
1.2.2 PRBRIEEI . PRk iR B i i R
¥ 70 mL NBY ¥ A 7756, 30 °C. 140 r/min
Y732 48h J5, 4°C. 10000 r/min Z.0> 5 min,
Wk HIEWR A . EEREME T1 MG T2
Ay SHERI T 50 mL PDB AR FE 54, 30 °C,
140 r/min #R3% 5555 48 h J5, WL 100 pL #ik %A
F PDA ¥4, 100 pL iR ¥ IMA PDA -4l
HUCCE AR AR, 30 °C, #rEEESR 720, T
A SR A T B AR
1.3 JRERRI T EE
1.3.1  JERRHHIRYIH A : 100 mL NBY W {4 R: 7 Ak
o, R 1% E TR, 30 °C. 140 r/min 35
72 48hJ5, 4°C, 10000 r/min .0 15 min, &
W H 6 mol/L HCI J# % pH i 2.0, 4000 r/min &
O Smin, BUEVEWR, 0.45 um TR JEMEIE, IE

x100% (1)
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WS o TR, g B R BT TE Fhohn A B
fli#E 4-8 h. fIRIKE e 22 RAL A W4 )
0.02 mol/L . pH 7.4 HYWEIREL T thile i i , 18 R T
HRASNR ICRLEZ W)

132 B X E: )2 A% (Thin-layer
chromatography, TLC)73 & 4L MG K, SR AR 7K
figt efi = i €7k A R K20 O HE AR
TLC w#it, mAEETE =5 H be: B /K =65:25:4
(V/V/VRIER BRI 40 min, FREFERE, H
H—~ TLC ML 0.3%E( =i N B 7 8 e .0 75—
M AN A 2 mL WRERFRIE EDI, 110 °C AR
KfF 2 h, WRHEWEERRR, i =M e,
1.3.3 JERKRIBEE L E : FastDNA® Spin Kit for
Soil (MP Biomedicals, 3 E)#EHF K DNA,
80 °C frff. MR 1 4 Hr{X (NanoDrop
Technologies Inc, 3%[E)ME DNA ¥ EMAEFE
PCR § 1 Surfactin, Fengycin I Iturin g ik f*) g i
B BRI 1.

14 WREERE

1.4.1 FERZEME. Pt R ERRIL T
NBY [EAN# b, MR ERIIES AEIEE .
ERIEAR . EHEE, e R asR.

1.4.2  16S rRNA Z3#7: BiPEE DNA Jyfiti, K
FHA8 F 51 ¥ (Eu27F: 5'-AGAGTTTGATCCTGGCT
CAG-3'; 1492R: 5-GGTTACCTTGTTACGACTT-3),
PCR ¥} 16S rRNA JEH 41 5544 : 95 °C 5 min;
95 °C 1 min, 50 °C 1 min, 72 °C 2 min, 30 Mg
5 72 °C 10 min, HLUKAG IR G A& Y PCR 7134 4%
#| pGEM-T #ifk I, wEABZEMM E coli
DH5a 7, FEHCEZFRIT . 16S rRNA FEH ¥
S HEAE % GenBank HH B Hr 43 M B MK 14 43 28 2 H
£ ,MEGA 5.0 21 16S rRNA K:H RS KB .
1.5 HEARRE

151 ERFFEEE. FED0R B IR S R o R
Pl £ . BEPRENE 11 5 EORFP T, Sk H2F,
PR ZF— BT 4 . S PP RE R AR
PR BRI FE 2 10" CFU/ML Zifq £ 1 % 3
R 5 mm B LB T D o SRR B 2R R AR
Ferfr, 30 °C¥55% 4 d, FFWZAELZR ERadK
5, #& .

1.5.2  HEIAER R : B8 SN0 IR B 1 g4k
i ge s, AN 36 m*, B 50 cm, 478 50 cm.
PR 15 g 4r W 3 R IR B 22 R ST AR Y
KIZ 6 cm LIEJE, B RERD 2 RIAESSHUAETE R P

x1. s519F5
Table 1. Sequences of primers
Lipopeptides Target gene Sequences (5'—3")
Surfactin sfp ATGAAGATTTACGGAATTTA
TTATAAAAGCTCTTCGTACG
Fengycia fenB CCTGGAGAAAGAATATACCGTACCY
GCTGGTTCAGTTKGATCACAT
Iturin A ituD TTGAAYGTCAGYGCSCCTTT
TGCCCTTCATAACCTTCT
Bacillomycin D bamC AGTAAATGAACGCGCCAATC
CCCTCTCCTGCCACATAGAG
bamD TTGAAYGTCAGYGCSCCTTT
TGCGMAAATAATGGSGTCGT

actamicro@im.ac.cn
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BEPE 1S HRN T, DU HE ORI AR5 S %
HRZH e RS 4 30T RO HIT 0 LA
WU, 0 5 RS K 5470 T T T S I Tt AR
F

153 JRIERE: SHERDXE 3 R
FEJE N PR B TR A gt . IR FE LI 5
M, RS PRIAA AR T, MR R R
JETHEE I R B BA R (A5 2).

W2 e Z(%g&ﬁﬁ_ﬁx*HXﬂ‘ﬁﬁ{E)
N P T

x100%  (2)

2 ERAAMN

21 SO S

RN, 20 BREZFIEATE, Htk B-1841
F1 B-1560 X} C. zeae-maydis T1 . A. alternata T2 Fl
B. cinerea T3 =l A AR HA B B #5 b0 4E H
(F 1), BRI, PIRRE X 4. alternata T2 $531
YE RS, MR IB 2] 70% 45 %) C. zeae-maydis
T1 #HifERRZ, H 60%/5 4 ; X B. cinerea T3 45
PUERIARNESS, N 40% 4Gk 2, 1B 2). 24

T

& 1. E ¥k B-1841 1 B-1560 X C. zeae-maydis T1 (A). A. alternata T2 (B)F1 B. cinerea T3 (C)RVIEINIERA

Figure 1.
cinerea T3 (C).

Antagonistic effects of B-1841 and B-1560 on C. zeae-maydis T1 (A), A. alternata T2 (B) and B.

http://journals.im.ac.cn/actamicrocn
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2. EFk B-1841 F B-1560 X% /R E VIS H{E R

Table 2.

Antagonistic effects of B-1841 and B-1560 on pathogenic fungi

C. zeae-maydis T1

A. alternata T2

B. cinerea T3

Strains Colony diameter/mm Inhibition rate/% Colony diameter/mm Inhibition rate/% Colony diameter/mm Inhibition rate/%
CK 72.56+0.46 - 30.25+0.85 - 41.2740.50 -

B-1841 24.71+0.28 65.95"" 8.76+0.01 71.04* 22.00+1.35 46.69™

B-1560  28.30+0.12 60.99"*A" 8.82+0.37 70.84 25.1041.02 39.18"

Superscript lower case letters indicate extremely significant differences (P<0.05); superscript upper case letters indicate extremely

significant differences (P<0.01).

80 r o sB-1841 @B-1560

*k %

C. zeae-maydis A. alternate B. cinerea

2. BEI¥k B-1841 #1 B-1560 X BURE B RHEIER
Figure 2. Antagonistic effects of strain B-1841 and
B-1560 on pathogenic fungi. ***: indicate extremely
significant differences (P<0.01).

FF TR S 00 2B B T 00 0 77 2B T PR R IR IR T A 8% B
RN S B R 7 A R
BK, ¥E¥E A. alternata T2 F1 C. zeae-maydis T1 YER
WIEAE R, X EbE B-1841 FI B-1560 K 13§
WA RE )1 AT 30T o

ST IRRW], Bk B-1841 Fl B-1560 f)%
1% FIEWT C. zeae-maydis T1 Fl A. alternata T2 ¥4
ARPERI(E 3), Hrhwtk B-1841 AL ME B
BN/ 2.k 3), RUIEPRAE ™ L Al 1
AR TR P )5
22 WEYIRR SIS E

[A K B-1841 Fl B-1560 (1K H; FIFRAHERRIT
VE. HIEENSE . Eas TS R BT RALER Y 0y
5% 386 mg/mL 1 243 mg/mL. FHERW) 53 Vi
550 WS ARG T R KR R, MR R R R

actamicro@im.ac.cn

& 3. &k B-1841 FIEME B-1560 &E2 EiE&XT C
zeae-maydis T1 (A)FN A. alternata T2 (B)RINHI1EF
Inhibition effects of fermentation
supernatants of B-1841 and B-1560 on C. zeae-maydis
T1 (A) and A4. alternata T2 (B).

Figure 3.

£ 3. HEHk B-1841 1 B-1560 % B2 b 3&%N%11E A
Table 3. Inhibition effects of fermentation
supernatants of strain B-1841 and B-1560

Colony diameter/mm

Strains

C. zeae-maydis T1 A. alternata T2
B-1841 27.7140.25%B 30.3620.04%
B-1560  23.45+0.03" 26.82+0.13%*B

Superscript lower case letters indicate extremely significant
differences (P<0.05); superscript upper case letters indicate
extremely significant differences (P<0.01).
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WEERRRUIVES 1 FJE TR . FL5E Y P B Rk 52
YIKEEHXT A alternata T2 BTG, 45500
Kl 4 PR, PIRRBE I ERIRITIE g . K5 HH
WL KR A. alternata T2 YFRILH N
PERT, HerPEhPRUTTE IR A A SO 585 TR 52
BRI M0 /K T, 3R B AN T ) o RE A Bk
ERRRUTTE ; MY B A A RCR AL T /K

W O35 (TLC) & 70 B FlE P S E IR B i)
WETEZ—, RO En = 5 a7 R 50
PRARIK A 7 i 22— U120 Tk B-1841 UL
28 TLC 7reifa, (i hry o sy 5 el =i 2.
SRS, TR B-1560 AR AT (R 5), £

[El4. ¥k B-1841 (A)F1 B-1560 (B)>F il #T I AR XA 12
YI3F A. alternata T2 INFEI1ER

Figure 4. Inhibition effect of crude extract of two
strains of Bacillus lipopeptide on A. alternata T2. 1:
methanol control solution; 2: supernatant after
hydrochloric acid precipitation; 3: methanol extract
from lower layer precipitation; 4: distilled water; 5:
solid after vacuum drying dissolved in distilled water.
A: Antagonistic effect of crude extract of strain B-1841
lipopeptide on A. alternata T2; B: Antagonistic effect
of crude extract of strain B-1560 lipopeptide on A.

alternata T2.

W P PR B 2 RE P LR BMIR IR TU R oL . IR RS
J o INRIEERY, AN IR S, BRI S PR A
PATIT, W E Stz ok S =k LR 6
JORE, PRTAE TLC AR B G B, R 8
SR RE 5 R SR A OGP U, TRk B-1841
PR RS BT R P S RE T T Rk B-1560.

PR IR I AR RE S SR AV R AR B-1841, Z0#T
PARAAFIZE . PCR §73836 1 ARAKAY SR AL,
ZRE 6 Uron. Sfp HEF Y Surfactin, FenB
L[N %t Fengycia, ItuD. BamC F1 BamD FE K 9
B DY A 5T R (Tturin A) 138 L4 4T 18 55 &
(Bacillomycin D)%, ZEZIEHHEE L f vk Hh AU
MET ItuD. BamC M BamD 3L[H, FEIH B-1841
PR T R TR R AT R R

E 5. MEHERYHEREIETLC) ) B RERKRE
CHREE

Figure 5. Thin layer chromatography (TLC)
separation of crude antibacterial extract and color
development of acid hydrolyzed ninhydrin. A: plates are
unacidified samples; B: plates are acid treated samples.
1: crude peptide crude extract of strains B-1841; 2:

crude peptide crude extract of strains B-1560.
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bp M Sfp ItuD FenB BamD BamC M
1000
750
500
7. BE¥k B-1841 BIFSISFHHE
Figure 7. Morphological characteristics of strain
B-1841. A: colony morphology; B: gram staining.
rRNA B K(NCBLE 5852 PCCUGE0001R) 5 FT
6. FERK4EFSEE M PCR & B IER LEAT I (Bacillus methylotrophicus)iY 16S
Figure 6. PCR detection of lipopeptide encoding  rRNA FE[H(NCBI & 5%5 & KC790265. 1) ¥ 51 4H
gene.

2.3 Btk B-1841 XE

16 NBY “E |, Hkk B-1841 510 T4,
Tk, LA AR - LSRR (B 7-A).
A AR [(0.63-0.64) pmx(1.8-2.7)um], #i % [%
PR, ZEAOMGBDE(E 7-B).

16S rRNA 73 #4532, Itk B-1841 1 16S

3
91

51

52

i

N

IEEF] 100%. Stackebrandt ZEFHA N4 16S
rRNA J7 41 [a] 1 = 98% It AT LITA & —ANFil . &%
BIEFMEE, VI INE R B-1841 Jy L E 57
RIZERIFT TR . 5T Neighbor-joining 24122 16S
rRNA R4k B W E— DR TEE B-1841 J& T3¢
MOFFU TR, R JRE SR 2R AT D, AN 2R A
FFRRG R R BUR (A 8),

B-1841 (PCCU6E0001R)

Bacillus methylotrophicus PY'1
Bacillus amyloliquefaciens CTSP3
Bacillus methylotrophicus Y37

Bacillus amyloliquefaciens BCRC 11601
Bacillus subtilis CA 105

- Bacillus subtilis BCRC 10255

Bacillus subtilis subsp. 168

17 Bacillus atrophaeus NBRC 15539
40 Bacillus licheniformis NCDO 1772
86 Bacillus sonorensis NRRL B-23154
Bacillus pumilus ATCC 7061
,ﬁr Bacillus coagulans JCM 2257
Bacillus circulans ATCC 4513

L_,{ Bacillus cereus CM 2152

Bacillus sphaericus IFO 3255
0.005
[ 8. Eitk B-1841 A9 16S rRNA FHIR G4 B

Figure 8.

Phylogenetic tree of the 16S rRNA sequence of strain B-1841. Numbers in parentheses represent

accession number in RPD. Number at each branch point represent the bootstrap values on Neighbor-joining

analysis of 1000 replication data sets. Bar: 0.5% sequence divergence.
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2.4 HEABRHER

HOEEH f B ZF M W B-1841 XF C
zeae-maydis T1., A. alternata T2 LA B. cinerea T3
75 1 B K T A —E R BTIRRCR (R 4) . Horp,
Xt A. alternata T2 J5F P PIRAE, AHXFBRCH
69.89% , Xt C. zeae-maydis T1 B XF B 50N
60.25%, X B. cinerea T3 BHiARARIRZE, FHXTBA
BN 45.21%:

3 it

P ) LT A T BUR MR8 1 3 2 I ]
Z—. Hh, EEFRME(C. zeae-maydis).
¥R (A, alternata) MK 2 HL R (B. cinerea)ls )i
W5 | K B ARAE iR 3 = kA A 77 i R
a7 T B R R (Cercospora zeae-maydis
Tehon Daniels) /& B K KB 9 B, B £ oK
SREOR, TRERE R, W K
b K HERE T (Alternaria alternata)BE r=4: Z Rk
6 EREF TR, Y 100 ZFRIEY, WikEie
I SRR PO L R R R Y O A 0 T
(Botrytis cinerea) & T KANEWIR IR Z —, I
YeRAVEVIE T, XEYI A KR R B ity
oy T E A . I, SHHREAERIBIIG T,
Pl AL EE, TR,

PAE W BT F 1 AW B iR © BN A 5T A
Ko BRI A A= B T 3 SR 4 5 ' Ml B i T

(Pseudomonas  flurescens) . % % J&
(Streptomyces) . K% W J& (Trichoderma), 1H'E A1 TxF
5 TR A R 2R, i 7E 30%-50%% . 24t
PR e 2 — R AR BT I B IR, BEG DAY 5
Z (iturin) . 2% 10T 36 PE & (surfactin) F1 = 5L &
(fengycin) 3 FRNRIK . PR IR BT AR ROBAR 2 Ik 5
fif(non-ribosomal peptide synthetases, NRPSs)iH |
FiE B SR BRI HTIE L, WA SR AT
ARSR B, BAPURTE . R AR
ARE AL, TEARAEY) LR 5 9 A P B 6 G B A
SN 0/ A 1 (= A U A 3 - 3 B
Cryptosporiopsis ericae Cc-HG-7 %} C. zeae-maydis
MR R 36.11%°; Bacillus subtilis 330-2 %f
A. alternata M1 B. cinerea WP R 45351 0 47.96%
o 4457%8% o BB B 3R OB OZE f K
(B. methylotrophicus) & it 4k i 18 1Y — gy B 2R
BT, B AERRARIK, XA I R Y
MHIVERT, 40 B. methylotrophicus 39b REFN i HR9
AT B (Agrobacterium  tumefaciens)5| 2 i) 25 i 76
ARABEDS; B, methylotrophicus H8 REIN I Rg 4 #
A (Xanthomonas oryzae pv. oryzae)5|H#LH)/K
A M AR PY S BB Kk B methylotrophicus
B-1841 X C. zeae-maydis .A. alternata # B. cinerea
AR08 65.95% . 71.04%7F1 46.69%, LT
Cryptosporiopsis ericae Cc-HG-7 Hl  Bacillus
subtilis 330-2,

4. B B-1841 31 3 #R R E A BB
Table 4. Field control effect of strain B-1841 on three pathogens

C. zeae-maydis T1

A. alternata T2

B. cinerea T3

Diseas index Relative control effect/% Diseas index Relative control effect/% Diseas index Relative control effect/%

Strains
CK 75.62 - 70.69
B-1841 30.06 60.25%B 21.28

69.89% 33.88

61.84 -
45218

Superscript lower case letters indicate extremely significant differences (P<0.05); superscript upper case letters indicate extremely

significant differences (P<0.01).
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WK, B. methylotrophicus B-1841 591K
it L TR P 4110 T 00 S Ay P R T 2R RIS ) A R
2, BT Iturin PRI, RELEN It i 40 M 5 1T
AL, SR AL B, A
HMNBIERSAE , TR IEESE T2 A
R R Tturin S0 P i R RCR B8 2 —,
FEMH A alternate®”, {HX} C. zeae-maydis
B. cinerea W IVE AR DLHGE o T 58125 22 % s it
L T 0 R AT 222 170 230 L 2 0 4 347 25 3k i)™ B
WeIR, Halifb 5 X618 A A i 3 i 68 1 B
TAEECY B, methylotrophicus B-1841 7= A4 A
R AU EER, AMUEFORE xS
A. alternata , C. zeae-maydis F B. cinerea FI\H K
GERIIRIVERT, 7E oK A BT igedr, WHA BT
HIBHIARICR . HAKFEEREEE T B. methylotrophicus
Vi A= 7 T Y I8 R, SRy B T ARV ) EL T
FIMF ST AR R TSR E s, RIS R TRAE
W TR T 4 A 7 R BT

2 % L M
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Antagonism of Bacillus methylotrophicus against Cercospora
zeae-maydis Tehon et Daniels, Alternaria alternate and Botrytis
cinerea

Lin Zhu, Wenliang Xiang*, Nandi Zhang, Qin Xu, Qiuhuan Zhao

Key Laboratory of Food Biotechnology of Sichuan, College of Food and Bioengineering, Institute of Traditional Brewing
Technology, Xihua University, Chengdu 610039, Sichuan Province, China

Abstract: [Objective] To provide biocontrol bacteria to control various plant fungal diseases, this study aimed to
explore the antagonistic compounds from Bacillus methylotrophicus against Cercospora zeae-maydis Tehon et
Daniels, Alternaria alternate and Botrytis cinerea. [Methods] Plate method was used for prescreening, and the cup
and saucer method was applied for rescreening. The antagonistic strains were identified by cell morphology and
16S rRNA gene. Antagonistic compounds were analyzed by thin-layer chromatography and their coding genes were
amplified by the polymerase chain reaction. Corn field trial of biocontrol was used to assess the control effect of
antagonistic strain on three pathogenic microorganisms. [Results] Bacillus methylotrophic B-1841 inhibited A.
alternata, C. zeae-maydis and B. cinerea with 65.95%, 71.04% and 46.69% , respectively. The antagonistic
compounds were identified as iturin-like lipopeptide. The corn field trial showed that strain B-1841 had significant
control effects on diseases infected by C. zeae-maydis, A. alternate and B. cinerea, with relative control effects of
69.89%, 60.25% and 45.21%, respectively. [Conclusion] B. methylotrophic B-1841 has a potential application
prospect in the prevention and treatment of fungal diseases of crops.

Keywords: Bacillus methylotrophicu, biological control, lipopeptide, Cercospora zeae-maydis Tehon et Daniels,

Alternaria alternate, Botrytis cinerea
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