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i B I#F] FERERAFELEIESTFANRE, LES2Z. [B0] FNEFTIRATARA
#& FIAT-17214 #= FIAT-10657 ¢ @ F M, FHAEREE. [ RAMH B A A L4 Kk £
HEATE AR FIAT-17214 F2 FIAT-10657 #9425 niE Mt ATm 2, KRB & E R L @HEE N2 X 2 R » &
BERERARBBRAGILE TN, ARIFBEF FIAT-17214 F= FIAT-10657 647 SR, 47K 7 Hfa
16S rRNA B 57| #4740 B %57 . [4 R ] 4k FIAT-17214 4= FIAT-10657 & &% L i st & # %A
FRBRE B LA KB EVER, WE B L2 5153)] 1530 mm A 15.35 mm. & 5 ARIE IR0 8]
#93E K, BMR FIAT-17214 #= FIAT-10657 X B LA RITEH AR ZHIER, ZAT2hE, WHEAL
A K E 17.37 mm F2 20.96 mm. R i g LB EHRS A ERBRRREERYHYER —Z
GIPHEIVE R, B3R PRI 50 mL F Ak FIAT-17214 #= FIAT-10657 ¢4 & B L& it, Hipig &
AL 3] 83.90%A= 85.84%. HEAFEAARE 4d /5, BiEBRNA A 67.88%A 54.55%, A
B ERE B-13-F RAEBZ 3 R 3 T8, AT E 4k FIAT-17214 F= FIAT-10657 #t47H & F VLA
HFMHAETA 16S IRNA AR BATHEREY, X 2 MEA A RETHEETRHE
(Brevibacillus brevis)Fa A S X35 43 3F JoAF ) (Brevibacillus panacihumi). (451 E 4k FIAT-17214 F=
FIAT-10657 - & & K Ja RIA Jm B A B0 i 3R, TTAE A KB 3 T 56 A ey Ak,
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Control of banana postharvest anthracnose by Brevibacillus sp.
strains
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Abstract: [Background] Banana anthracnose caused by Colletotrichum musae is the main postharvest
disease and causes significant economic losses. [Objective] Antifungal activities of Brevibacillus sp.
strains FJAT-17214 and FJAT-10657 were evaluated. The strains were identified in further. [Methods] The
antifungal activities of Brevibacillus sp. strains FJAT-17214 and FJAT-10657 were evaluated using the
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methods of the inhibitory zone test and mycelium growth rate. Strains FJAT-17214 and FJAT-10657 were
identified based on morphology, specific PCR detection and 16S rRNA gene sequence. [Results] Strains
FJAT-17214 and FJAT-10657 had antagonistic activities against C. musae. The antagonistic activities of
fermentation broth of these two strains increased with the extending of incubation time. The inhibition
rates of C. musae by strains FJAT-17214 and FJAT-10657 reached to 83.90% and 85.84%, respectively,
when 50 mL of fermentation supernatant was added to the medium. The inoculating experiments on
banana showed that strains FJAT-17214 and FJAT-10657 could effectively inhibit the spread of C. musae,
with the inhibition rates of 67.88% and 54.55%, respectively. In addition, the B-1,3-glucanase activities in
the strains FJAT-17214 and FJAT-10657 treated banana fruits were significantly higher than that of the
control. On the basis of the morphological features, specific detect and 16S rRNA gene sequence analysis,
strains FJAT-17214 and FJAT-10657 were separately identified as Brevibacillus brevis and Brevibacillus
panacihumi. [Conclusion] Strains FJAT-17214 and FJAT-10657 have strong control effects on banana

postharvest anthracnose. It could be used as the biocontrol agents for banana postharvest storage.

Keywords: Brevibacillus brevis, Brevibacillus panacihumi, Banana, Anthracnose

FHEIIETEREN SN F R EZ —,
FH 15 i IH TR (Colletotrichum musae)5 e, “H 5%
Mo AL SR S AN S T, 46 TR il
IR PENRIG I i AN B B R & T
KWL G, BRGNS A R A B AR I
W AEVIIHA BRI, R HERE s 1)
HETZ—,

MM BRI, A R AT
W (Brevibacillus brevis). + 3% 2F A H
(Brevibacillus agri), 0% ZFHIATF I (Brevibacillus
centrosporus)% 20 ZF(http://www.bacterio.cict.fr/b/
Brevibacillus.html). %5 2§ AT B e B i T T e i
PERRINZEAL, $&05 1 %8 PRI PREE A W R ) i
T EMAERTES T, XSS LN R B T
(A 2R AT TR TR FVE R T2, &
FALFEAEIBIAR T | ik ANE R (9 TE £
AR B A D Tl A e
S R MUAF AT LITER SRR AP
W IR A o Ak R T 0 A e 2 AT T
AMCC100017 X T 4% 9 Jii i 19 By &% AT ik
70.51%7; W% 25 MO IR ZQ2 X3 5L S EL T
AR J] T (Fusarium oxysporum) . SIAK 2250
(Rhizoctonia solani), SEA4EBUR A (Botryosphaeria
dothidea) % FAT B A VR AU s e Jel 25 MOAT B4
FIAT-0809-GLX XA [F ¢4 A1 3l Hpis J5E e LA AR 7

(PR A, SRR | AR S SRS AT T 1 A
BRI BRI, R P 2 AT 7R e X
ARSI A TR RGBT A 2 W

ABIFFES B IRE T 2 BN A IR BAT B
PRI REZF MU TR PR , JTIRIX 2 BRERDW B AR
DI B BT A BORMIFTE LA B SR i B PR RS20
VUSRI SR ) 22 4= B R SR AR

1 #R5 i
1.1 ##

.11 HilE
Pk FIAT-17214 F1 FJAT-10657 Y A S 3%

IYEIRAE, Hb FIAT-17214 4385 AR LR
B EAGERL ZR +3E, FIAT-10657 42385 H T4 L
HRERK BT 0 SOR A K FUKRE o i AR IR
R FIAT-31129 ARSI %5 B HORAT
112 #HiERE

MAEFR N LB ARG IR 5L BRI
PDA FiF7 B (D B A MR 7R )
1.1.3  EZRXFIFLEE

RN 2 DNA $EBULF 6, BioTek 24l ;
dNTPs , db 5t KR 4 ¥ A R 2 w5 3000 bp
Marker, Ferments A=¥)A MR Al . BER ALY,
Gel Doc-It™ UVP BERAE R4, PCR ., LK
{%, Bio-Rad A¥],
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1.2 A&
121 HEMEEAMNABEEENEERERE
e 30

PREUE bR FIAT-17214 1 FJAT-10657 A 75T
20 mL LB 5532 %EH, 30 °C., 170 r/min 535 12 h 5,
B 1 mL #4T 100 mL LB ¥354d, 30 °C.
170 r/min 55E 48 h, 13 000 r/min &[> 2 min, W
i . RALEKBREIAZR 1x10° 4~/mL
YERMTFRIFI . IR FIAT-31129
2N PDA 55758 FEFR 7 d, A S mL JREK,
BRI, WO B RIS IR B 9 T, RATE
BK MR T EE R 1x10° A~/mL. ¥ 5 S
FJAT-31129 # 7 5 PDA REFIHRAE, I
AR EE AR, SR 6 mm FTFLARIEATHTAL,
FEFLHIA 50 pL FEPTR R AR I iR, DG
HACHXTIR, 30 °C K53 48 h ), RA+538 3
M AR AR I EE 3 K,
122 AREEFMEAEELEFERNEERERR
e 3: A

PREUE bR FIAT-17214 1 FJAT-10657 75T
20 mL LB 5337 5E1, 30 °C ., 170 r/min ¥53% 12 h J5,
1 mL #3T 100 mL LB }53:3EH4, 30 °C,
170 r/min #5535, #3552, 8. 16, 24, 32, 48 F172h
BB FIAT-17214 KEER ODgoo 53514 0.09 .,
0.73. 2.32, 2.07. 1.74. 1.57 1 1.60, ¥352. 8.
16, 24, 32, 48 1 72 h B E R FIAT-10657 & %
W& ODgoo 23514 0.08., 044, 2.12. 1.95. 1.67. 1.61
1 1.58, FEAEREFRES AR BER 13 000 r/min &0
3min, BRI, MIREEERNER 1.2.1,
123 FREABLEFARNEFERBEREEKHY
A1)

PRI R FIAT-17214 F1 FIAT-10657 H# 7% T
20 mL LB 5337 5EH1, 30 °C ., 170 r/min 555 48 h Ji5,
B 1.5.10,20.,50 mL A9 & B% 3 T 200 mL PDA
BRdEh  IRA TR RSP A, B 6 mm
HRIFIR R B FIAT-31129 P T1ZFH |, 28 °C
it 120 hg, RAITFEEME R ER, 1T
BIRR IR E R 3 K, ISR A AKX IR,

o T V% AR — AL PR VK B4R
SHREE A - HFER

124 HEREANEEREROGEANR

BRAN AL T 00 U ()R B A A+,
T5%PPRG A TR B TERSCHRENHI 3x3%3 mm
i 3 A4, BEAAEEE 10 NEAE, BEA 10 uL 1Y
1x10°AN/mL R JELp £l TR 1790, 28 °C 5535 24 h &,
B AR AERS IR 48 h (WE R FIAT-17214 #
FJAT-10657 &% EIHFWEFE 10 ) 2 min J5
T, BT 28°C 53 4d, i HAKT 3 mm %5
BEECR, TEAWRR, WIRER 3k, LAIEKL
M XA

(%) = %100 ,

ML — A FRALR R
X REZH A 2

1.2.5 HEREMEE p-1,3-BBEIFEAMEMm

M 1.2.4 AEFRIRSIA R, SRAKETTFLER
WEAZ 6 mm BUREZHLL 1 g, A 10 mL A9
0.05 mol/L BEFRZE Mk, WFEE )5 T 3 000 r/min 5.0
10 min, B3, F 5 mL BERRZ2 R ERBGTEE 2 1K,
EIF EIERERE 25 mL MEHERG, 4 °C (R17%
Flo B-1,3- SRR B M0 12 )y 9 5 M AR 75 45 0
AT IRIEAT o AR B A T 1 pg H AR IE
TR T A 1 SR 7 5 (U), BTG 1 3R
>4 U/min,
1.2.6 HMENERE

S IR SER 2] DNA $RBGAH S k4=
U R FIAT-17214 1 FIAT-10657 [5EK 20 DNA,
K 28 B A 1R B A S 519 Brevl174F (5'-AG
ACCGGGATAACATAGGGAAACTTAT-3")H1 1377R
(5'-GGCATGCTGATCCGCGATTACTAGC-3"" 3 17
PCR #/"##4 . PCR WA Z (25 pL): 1kl DNA (20 ng/uL)
1 uL, Brev174F F1 1377R 5[4#J(10 umol/L)£% 1 pL,
dNTP B4 (10 mmol/L) 0.5 puL, Tag F§Q2.5 U)
0.3 uL, 10xBuffer 2.5 pL, ddH,O 18.7 uL., PCR JZ
W& 94 °C 5 min; 94 °C 1 min, 55 °C 1.5 min,
72 °C 1.5 min, 25 ME¥F; 72 °C 5 min, HIHHIY
R BER/INA 1200 bp Z2 47, 46 PCR =L bk 2577

B V6 30 (%) = x100
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MIATC, B E AR 75 8 T ZF AT TR -

PITPE FIAT-17214 F1 FJAT-10657 R H 41
DNA MR, RA40E 16S rRNA K E 514
27F (5-GAGTTTGATCCTGGCTCAG-3")F1 1492R
(5'-ACGGCTACCTTGTTACGACTT-3")i}k4 5 PCR §~
4. PCR JZJWKZ (25 uL): bk DNA (20 ng/uL)
1 uL, 27F F1 1492R 5|#(10 umol/L)4% 1 uL, dNTP
IRA (10 mmol/L) 0.5 uL, Tag B#(2.5 U) 0.3 uL,
10xBuffer 2.5 pL, ddH,0 18.7 pL. PCR S &1
94 °C 5 min; 94 °C 30s, 55°C45s, 72 °C 1 min
30's, 35 PMEH; 72 °C 10 min, ¥ PCR =¥k &
G A A B W) AT I, DAh R AL
GenBank ZKHUESRS, HR1GHUFHI7E NCBI 1
GenBank HiEf 7[R M LT, R MEGA 7.0 i1 7
RERK BRI
1.2.7 HiiEabE

X Microsoft Excel 2010 F1 SPSS 17.0 474k
PaSE T #H7, Duncan ik s 2 E A, 458
PIHEbREZE R IR, Pl P<0.05 1 25 5 0 25 e
Frif

2 GRS
2.1 FEREAFELAERNEEREREEKH
Ejm"—]

2.1.1 EARNAE BRI
I ERE SR 48 h IR HAR LB, 2 AR

RN & I 15O B B I R s FIAT-31129
FIMERBCRAT (R 1), Btk FIAT-17214 Fl
FIAT-10657 B EAETER (1x10° 4>/mL)[F) JC K

®1 ENEREMAE LERNERERERONERR

Table 1 Inhibitory effects of cells and fermentation
supernatant of antibacterial on banana anthracnose (mm)
sl [E[ZS R T

Treatment Cells Fermentation supernatant
FJAT-17214 0 15.30+0.74a

FJAT-10657 0 15.35+0.66a

XJHE CK 0 0b

X RE—FE XA AL O e S TR TC I AR, Tk
P 1 3 O L ELAT B B A B TR AR (P<0.05), P
P B9 15.30 mm F1 15.35 mm.
2.1.2 A[EEFRIE LR LERES 0

K537 2 h L4 h BOFSPURE R TR b3 R R0 B Ak
PR, X A e A FIAT-31129 Tl 2L
R BEE SR EIMER, Wik FIAT-17214 F
FIAT-10657 B 35 W A0 R RCR B i (% 2
FE 1) 5557 16 h IR #E FIAT-17214 Fl FIAT-10657
K ISR IR 251 13.30 mm 1 12.13 mm;
B3R 72 h BE, MEEERS N AZE 1737 mm
1 20.96 mm,
213 ARI=EXRELEREIFN

AN TR 540 TR A& I b 37 V00T A 4 e S s i
FJAT-31129 AR HA —@ raHlfEH .1 mL
bk FIAT-17214 F1 FIAT-10657 & 35 % i
W FJAT-31129 MHITRZ53050 0 12.17%F1 10.99%;
Bl NI 3N, 2 RRAEHOIR A R R D
(P<0.05), 5 mL rzﬁ;k FJAT-17214 #1 FJAT-10657 &
I L R A B R R = 2 80.02% A1 80.71%:
W g R 50 mL B Ak FIAT-17214
FIAT-10657 {94 8 i, 0 i Zan] 251k 5
83.90%711 85.84% (& 2).
22 HEMENEEREREER

2 3 ATLAA Y, $E 0 A 25 e I 95 v it T4
FIAT-31129 J&, Hifk FJAT-17214 F1 FIAT-10657 %

% 2 FMEARERAELEFRNEEREROIE
MR

Table 2 Inhibitory effects of different fermentation time
supernatant of antibacterial on banana anthracnose (mm)

Time (h) FIAT-17214 FJAT-10657
2 0.00d 0.00c

8 0.00d 0.00c

16 13.30+0.76¢ 12.13+1.25¢
32 14.53+0.31b 14.57+1.60bc
48 15.21+0.85b 15.37+0.73b
72 17.37+0.46a 20.96+2.66a

e RIS R ING B3R A B2 [R] 22 5+ i 35 (P<0.05).
Note: Different small letters in the same column meant significant
difference at 0.05 level among treatments.

T A=A NG PR AL PR 7] 22 57 .25 (P<0.05).
Note: Different small letters in the same column meant significant
difference at 0.05 level among treatments.
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B1 HEREAEEFRAE LEFRNEEREROIEE
Figure 1 Inhibition zones of different fermentation time supernatant of antibacterial on banana anthracnose

H: A, B: Bk FIAT-17217; C. D: Btk FIAT-10657.
Note: A, B: The strain of FJAT-17217; C, D: The strain of FJAT-10657.

100.00 - OFJAT-17214
0000 |  WFIAT-10657

80.00 f

70.00 |

60.00 |

50.00 |

40.00 |

30.00 |

2000} b

C

10.00 | ’—[—.

000 1 1 1 1
1 5 10 20 50

Difterent volumes (mL)

Inhibitory rates (%)

2 EREAEELERNEERERINERR
Figure 2 Inhibitory effects of different volume fermentation supernatant of antibacterial on banana anthracnose

W AR/NEFRELIRZ Duncan TR 2EEKR:, 1€ P<0.05 K227 85,

Note: Different lowercase letters show the significantly different at P<0.05 level by Duncan’s new multiple range test, respectively.
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R3 LHRERENEERERFRIR

Table 3 Control efficiency of two antibacterial against
banana anthracnose

AbER YUES UIREEYE

Treatment Disease incidence (%)  Control efficiency (%)
FJAT-17214 27.78+4.82b 67.88+4.69a
FJAT-10657 38.89+2.69b 54.55+3.70a

Xt R CK 86.11+2.51a =

TE: [FFIAIR/ING R b PR (] 22 5+ 1. 25 (P<0.05).
Note: Different small letters in the same column meant significant
difference at 0.05 level among treatments.

P B3RP AT DR S A s S e ) R .
JEFGIE 4 d 5, RHEALFEARGR N 86.11%, Htk
FIAT-17214 F1 FIAT-10657 Ab¥RJ5 &850 51 0
27.78%71 38.89% , BIHARCR /3511 67.88% 1 54.55%.
PRIRK FIAT-17214 (B IR SCRME = T K FIAT-10657,
A B MPHAROR 2 A B 24 (P<0.05).
23 HEENEE p-1,3-EBEEEESN
HRk FIAT-17214 F1 FIAT-10657 &b BRI 46 SR 5
4d 5, HHERRE B-1,3-H RSN B2 & T
Xof BE(P<0.05)(/& 3),

B 4 Ekk FIAT-17214 F1 FJAT-10657 BT 7S434E

~
(==
S O

D
(=
(=]

500 ¢
400 t
300
200
100 +

Activities of enzymes (U/min)

(=]

FIAT-17214 FIAT-10657 CK
Different treatments

B3 FELEMEE p-1,3-BREETFERZNG
Figure 3 Effect of different treatments on the activities of
p-1,3-glucanase

1 AN FHERIRZ Duncan FOBTE M ZEREE, 7€ P<0.05
KAEEFTE.

Note: Different lowercase letters show the significantly different at
P<0.05 level by Duncan’s new multiple range test, respectively.

565.09 U/min, [fif FLE#k FIAT-17214 KbB 5 g6 1

2 T HRR FIAT-10657 ZbH

2.4 Btk FIAT-17214 1 FJAT-10657 B9 & F
FEVE FIAT-17214 1E LB 55353 F8i9: 48 h )i,

W FRERE, FLO6, B, g (&

4A), FEFTHBESR], Rtk FIAT-17214 4

3
o 1 Loy 3 ‘.

Figure 4 Morphology of Brevibacillus strains FJAT-17214 and FJAT-10657
: AL B: WPk FIAT-17214 WA IR C. D: bk FIAT-10657 f P 7% FTER 4.
Note: A, B: The colony and cell of the strain FJAT-17217; C, D: The colony and cell of the strain FJAT-10657.
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JEFPIR, AR KN 9(0.6-1.0) pmx(2.8-3.0) pm,
HAWE, 2AS8XT(E 4B). Fkk FIAT-10657
76 LB }iF53E B35 48 h ), THIR MG T4k, F
F, e, ZHN(E 40). B 5T BT IME R,
AR FIAT-10657 MRk, BRI/ N
(0.8-1.0) umx(2.0-2.8) um, HAMIE, AN
XF(&l 4D).

KR ZE AT R R R e | TR FIAT-17214
1 FIAT-10657 HEATHESAEAI, EEAcrHIKSS SRR
B, X 2 ANERRIITE 1200 bp &b BB 09 5440 AL
o B—, BIPEXTRETCAHT,  PHME X IR J e 2 AT
FJAT-0809-GLX 7 AH [z & H BLFRAE S (K 5),
UEHIX 2 ASTRR Y Ry 6 25 AT v s T ik

HE— K 16S rRNA JEIK 1 51 9% Hikk
FJAT-17214 F1 FIAT-10657 #47 PCR 38, #A5H:
16S rRNA JEH ¥4, Wk FIAT-17214 H
FIAT-10657 1) 16S rRNA F£[FJ¥%1] GenBank % 53 5
S35 MF977723.1 A1 MF977733.1, @i NCBI 4%

5 B FIAT-17214 §1 FJAT-10657 B945 R4
Figure 5  Specific detection of Brevibacillus strains
FJAT-17214 and FJAT-10657

P EF XS R RN, Fk FIAT-17214 &5
Brevibacillus brevis FIFHIFHUMEISE] 100%, PR
FJAT-10657 Y Brevibacillus panacihumi {5
FHLPEIRE] 99%, RJGHET 16S rRNA HE[H ¥ 51lHy
HERAGRKEME 6), 458REH], HIK FIAT-17214

Brevibacillus brevis DSM30 (NR112204.1)

92{

69| 'FIAT-17214 (MF977723.1)

Brevibacillus formosus NRRL NRS-863 (NR 115591.1)
Brevibacillus parabrevis IFO 12334" (AB112714.1)

Brevibacillus agri DSM 6348" (AB112716.1)
96 100 Brevibacillus reuszeri NBRC 15719 (NR113802.1)
| Brevibacillus reuszeri DSM 9887" (AB112715.1)
52 83 i Brevibacillus nitrificans DA2 (NR112926.1)
Brevibacillus choshinensis DSM 8552 (NR040980.1)

Brevibacillus centrosporus NRRL NRS-664 (NR043414.1)

Brevibacillus fluminis CJ71 (EU375457.1)

100| FJAT-10657 (MF977733.1)
l Brevibacillus panacihumi DCY35 (NR044485.1)

72

100 Brevibacillus borstelensis LMG 15536 (AF378230.1)

P
0.002

! Brevibacillus borstelensis DSM 6347 (NR040984.1)

Bl6 #5#E FIAT-17214 F1 FJAT-10657 £F 16S rRNA & F 51 #if (L i
Figure 6 Phylogenetic tree based on 16S rRNA gene sequence of antagonistic bacteria FJAT-17214 and FJAT-10657

TE: 233 ERECF IR R GEMI 1000 YO RRITEBGZ T R E 20 s 555 EUE Y GenBank #5355 $RR 0.002 £ 0.2%H

168 rRNA F[H 751 1 E Ak 22 5.

Note: The bootstrap values (%) presented at the branches were calculated from 1 000 replications; Numbers in parentheses are GenBank
accession numbers; The scale bar 0.002 represents 2 nucleotide substitutions per 1 000 nucleotides.
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SRR Brvibacillus brevis DSM30 7£ [ —43 57
b, EZXFRMT; Wk FIAT-10657 SRR
Brevibacillus panacihumi DCY35 7E[Rl—/ 37 I, &
R FmIE ., WL, ¥ @tk FIAT-17214 F1
FJAT-10657 43 %] % %€ &y Brevibacillus brevis 1
Brevibacillus panacihumi,
3 WihE4gR

AR PGS R . SR, LRk
Z MR AR E W EPIBA . ARSI a0
ARAT B BRI B BT B R A 7 T
¥k FIAT-17214 FI FIAT-10657, ZAHFTE % E 505
R AE R MATE(B. brevis) I NS 3858 2R AT I (B.
panacihumi), F358 25 AT B TEAE P B 16 US04
%, MHERKERD . HEFBIEED . FKE
R PR BER S AT R R, (RAEA R
JEIR G T TSR 4/, R A0 2R MAF I Bb7802.
Bb7304. Bb7202, Bb7108. Bb7004 Fl Bb5911 %I
FRE SRR IIBRTE 50.06%—65.74%), A5z 3
i A 3 1) 2 4 ZE AT B FAJT-17214 X A5 S Ji
WIIBTRGE T LA b 6 MRAERLZE AT IR, 15 67.88%.
N2 2NV R R i o e 20T, ok
D AR A RE AR B 16 7 TR G o AR 5206 %= i 6
REI NS 3 ZE AT R FIAT-10657, HXFF#%
S5 SRAEIR BT 35 54.55% , M E—4 58 T &
FEBIEIR A= BT TR B R

KA SEMAFTE FIAT-17214 RIS 440 20 Y
FFAT FIAT-10657 & ¥ IR  BRR N B B
J B FIAT-31129 BB RICRAN R, Ak i W] e
PRI KON BE ST S5 R TC M R AACR, T A I8 1-1
WO HHA WY AR ROR , TR B AR S A
15.30 mm 1 15.35 mm, X 5FEE P 05T s
ZEMFF B AD CGMCC11640 & B2 IR0 L
BT (B. dothidea) FLAT ARG Tl ROR 45
SAHIA . MU 2F BAT I BPM3 & E b3 R0
5 W B (Magnaporthe grisea) . 43 7 % J) & (F.
oxysporum) F R Al BE 22 ¥ i (Rhizoctonia oryzae) B

AT AR A HOR ) AR AT B e phy T 4 2R AT
W FJAT-17214 FIAZ: 1350 2F MUFF I FIAT-10657
Al AR b R SR W e SRR E ) IR A i Vi
Yo B R B, B BRI A RE, TaRR
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