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Identification of main postharvest pathogenic fungi in Hongdeng cherry and the anti-
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Abstract: [Objective] Postharvest fungal disease is one of the important factors affecting storage of
sweet cherry [Cerasus avium (L.) Moench], and mycotoxins produced by pathogenic fungi can contami-
nate sweet cherry. In addition, chemical pesticides have been forbiddened to be used during postharvest
storage in many contries. On the other hand, some new pathogens have been founded from many crops
in recent years. Therefor, it is important to clarify whether there are new diseases in postharvest sweet
cherry fruits for the management of pre-harvest diseases and the technological innovation of post-har-
vest control. Our study aimed to explore the potential application of natural products from Bacillus
velezensis G-1 to postharvest fungal diseases of sweet cherry in order to provided a new source for the
development of broad-spectrum biocontrol agents for cherry postharvest diseases. [Methods]The fruits
of Hongdeng sweet cherry infested, with postharvest diseases were used as materials to isolate the
pathogenic fungi by the methods of tissue separation. The fruits were soaked in 75% ethanol for 30 s

and rinsed three times by sterile distilled water. Then the fruits were soaked in 3% ethanol for 3 min and
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rinsed three times by sterile distilled water. The fruits were cut to 3 mm X 3 mm in size and plated on
potato dextrose agar (PDA). All isolates were purified by single spore isolation method. All pure fungal
isolates were identified by morphology and ITS sequence analysis. The morphology of the colony,
spores size, mycelium and spore microscopy on PDA medium were used by morphology analysis. The
pathogenic ability of the pathogenic fungi was tested based on Robert Koch's rule. In addition, the TEF
(translation elongation factor-1a) was used to identify strain YT-2 and YT-4. NCBI’ s BLASTn tools
were used to obtain highly homologous DNA sequence in GenBank and molecular phylogenetic tree
was constructed by MEGA 5.0. The growth rate method and plate-to-plate method were used to evalu-
ate the antifungal spectrum of lipopeptide (500 pg- mL")and 2,4-Di-tert-butylphenol (10 pg- uL™") pro-
duced by B. velezensis G-1 against the pathogenic fungi obtained as mentioned above.[Results] There
were 8 types of pure fungi isolated from the disease symptomatic tissues, including YT-1 (Rhizopus ory-
zae), YT-2 (Fusarium dlaminii), YT-4 (Fusarium fujikuroi), YT-5 and YT-7 (Alternaria sp.), YT-6
(Botrytis pelargonii), YT-8 (Mucor hiemalis f. hiemalis) and YT-9 (Penicillium crustosum). YT-1, YT-6
and YT-8 were the main pathogenic strains among the 8 strains, and had much higher pathogenic ability
than other pathogenic fungi. TEF gene could be used to identify F. dlaminii and F. fujikuroi. The antifun-
gal rate of lipopeptide (500 pg - mL™"), produced by B. velezensis G-1, against M. hiemalis f. hiemalis
and P. crustosum were less than 60%. However, the antifungal rates of lipopeptide against other fungi
species were over 80%. In addition, the volatile compound 2, 4-di-tert-butylphenol (10 pg - uL™") had
much lower antifungal activity against P. crustosum, and the inhibition rate was only 0.41%. But the an-
tifungal rates of 2, 4-di-tert-butylphenol against other pathogenic fungi were all over 90%. [Conclu-
sion] In this study, F. dlaminii and F. fujikuroi were found in Hongdeng cherry for the first time, indicat-
ing that the postharvest diseases of Hongdeng cherry have changed in recent years. Toxin contamination
from F. dlaminii and F. fujikuroi should be paid attention to during cherry storage. The lipopeptide and
volatile 2,4-di-tert-butylphenol from B. velezensis G-1 could be potentially used to control postharvest
diseases. But the final control effect of lipopeptide and 2, 4-di-tert-butylphenol still needs to verify in
commercial storage conditions. This study would provide a theoretical basis for controling postharvest
fungal disease and for preventing pre-harvest fungal disease of Hongdeng sweet cherry in the future.

Key words: Hongdeng cherry; Postharvest fungal disease; Morphological identification; ITS sequence

identification; Koch postulates; Antifungal spectrum
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51 ) EF1 (5’ - ATGGGTAAGGAGGACAAGAC-3")
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Table 1 Morphological characteristic of colonies, mycelium and spores of nine fungi on PDA plate
Bl

Strain number

JEAHFIE Morphological characteristic

YT-1

YT-2

YT-3

YT-4

YT-5

YT-6

SERORZS B 22 B KOH 2 2.83 em - d ' AL B L, BRI 22 W S AR R I A R B 22 TR A2 B AR A (0 B
B 22 R i AR KB R A T

OGRS 2 TRE et A R AT, B B A i, A TR R BB G EOY . T2 2AEDE, S A AU,
RIH KILEE , KN (10.73~23.53)umx (10.25~18.97) um.

PDA plate morphology: Growth rate of mycelial was 2.83 ¢cm-d"'. Strain YT-1 could produce intrabasal myceliummycelium and
aerial mycelium, and the color of mycelium changed from white to gray-brown with growing. In addition, a large number of
black spores were produced from mycelium in the late stage mycelium.

Microscopic morphology: The mycelium was brown and no septum. Obvious sporangia could be produced in the top of myceli-
um and the sporangiophore was upright or slightly curved. Besides, the sporangia was spherical or nearly spherical. The spores
shape were oval similar to almonds, and had striped lines on the surface. The size of the spores were (10.73-23.53) umx(10.25—
18.97) pm.

SERREAS W2 EKHEZR0.90 em- & A KINAE BRI N 2, ML A @, 5T R R R e R, HIEmEEA L, B
Wl RO, BT,

WWOBE - WL IO, B A U85 3 4 2L AT RV TTE 0K 75 g, PSR  0~3 AN 2B L K/ ] (9.02~13.97) pmx
(3.69~7.21 dpume
PDA plate morphology: Growth rate of mycelial was 0.90 cm-d". In the early stage of growth strain YT-2 could produce white in-
trabasal mycelium, and lavender pigments were produced in the later stage. In addition, the purple on plate front was not obvious,
but the back was obviously lavender.
Microscopic morphology: The mycelium was no septum, transparent, but had obvious bifurcations. The spores were sickle-
shaped, slightly curved, and gradually pointed at both ends. Conidias had 0-3 separations. The size of the spores were (9.02-
13.97) umx(3.69-7.21) um.

SRS - T 2242 Kl 0.33 eme d s B TR AN I A AR A WL 5 B e ) A0, e (0, AR TR, [RIRE BB S 284U
BB A 0 RO AT S, B AL A R 2, oo B0, [F B SR

TR W L TR 73 AT 9, K/ TE R (9.94~14.72) pmx(4.08~5.69) pum.

PDA plate morphology: Growth rate of mycelial was 0.33 cm-d". The initial colony characters of stain YT-3 includ viscous, gray-
ish white, with a moist surface and similar to the shape of yeast. In the later stage, the colony color had a tendency to change to
black, and milky white mycelium with a black center had been produced, which similar to the shape of fungi.

Microscopic morphology: The mycelium was no septum. The spores morphology was ovoid, and with a size range of (9.94-
14.72) umx(4.08-5.69) um.

SRR : B2 AR K 0.85 em- d s R THA M ZURECBBOIR A G 22 AE KB 22 A 6, IR N B 22, R 99728
HEOER,

SOV B TCRE B, A 5 X A AR AL T IR A L TE R L R/NE T (8.04~16.20) pmx(4.12~5.73) pm.

PDA plate morphology: Growth rate of mycelial was 0.85 ¢cm-d"'. Cotton wool-like or felt-like white mycelium on the surface of
the colony. In early growth, the strain YT-4 had obvious intrabasal and the mycelium colorwas white, but mycelium produced pur-
ple pigments in the later stage. The back of the medium was purple-black, and the medium was brown.

Microscopic morphology: The mycelium was transparent, bifurcated, and no septum. The spores were ovoid or oblong and with-
out septum. In addition, the size range of spores were (8.04-16.20) pmx(4.12-5.73) pum.

SEHOBRS B LA KEZ0.83 em-d" AEKAIR 2 06, F BN 2 A KJE I, Gy Sa e, EREAT.
SIS T A BRI 2 AR 1 T B 1, K/NVE [ (46.47~64.28) umx (14.68~17.46) um, A 1~3 MR, 0~1 MG, T
W B AR

PDA plate morphology: Growth rate of mycelial was 0.83 cm-d"'. In the early growth, strain YT-5 had obvious intrabasal myceli-
um, and the mycelium colorwas white. In the later stage, the color of the mycelium turns to dark green, producing a large number
of spores, and the back of the plate was turned to dark black.

Microscopic morphology: The mycelium had septums. The spore characters were include yellow-brown, with 1-3 diaphragms
and 0- 1 mediastinum, and no beak or short columnar false beak. In adition, the size range of spore was (46.47-64.28) pmx
(14.68-17.46) um.

SRR A - T 2242 Kl R 1.38 ome d s T L2 ERA 0 A R P T 2, TRV RDIR T 2 A B ORI s S UV 42 0 e g et
KRBT,

SRS < T L B AR A €15 23 AR 18T 2 AMEIRE (BB T KNG R (22.14~27.85) pmx(12.81~16.88) um.

PDA plate morphology: Growth rate of mycelial was 1.38 ¢cm - d'. The initial mycelium characters incloud loose, white color,
with basal mycelium, the center mycelium was dense, growing as a radial shape, and creeping to cover the whole petri dish. In
the later stage, the mycelium color turned to earthy gray and produced many earthy yellow spores.

Microscopic morphology: The mycelium had septum and with yellowish brown color. The spores shapes were oval or obovate,
and the size range was (22.14-27.85) pmx(12.81-16.88) um.
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Table 1(Continued)

LS

Strain number

JEAHFAE Morphological characteristic

YT-7

YT-8

YT-9

SEROEAS « T 22 A2 KGH 32 0.85 em - d s AR KA IR 22 (5 10, IO 5% B 77 A R (3K, R 1T 22 900 Ay LR 66 T -
Ji&, UK ke, W TH R

IR A B LA R S O A 0B R SO B, R/NE R (48.13~53.16) umx (18.07~19.39) pm, 4 1~4 MR,
ol B R FER B

PDA plate morphology: Growth rate of mycelial was 0.85 cm-d". In the early growth, the mycelium color was white and had neat
edges. In the later stage, earth-colored pigments were produced, and the color of mycelium turned to earthy gray. Besides, the col-
onies were flat, flocculent, loose, and the backside was black.

Microscopic morphology: The mycelium had the characters of yellowish-brown, with septum and branched. The spores were yel-
lowish-brown color, with a size range of (48.13-53.16) umx(18.07-19.39) um, with 1-4 diaphragms, and no beak or short co-
lumnar pseudobeak.

SERROBRS : B LA K 1.40 em- d AR KR 22 96, J5 R G, APV m PR A K BRI <A R R 2.
B AS  BLLTE RN B ; 7 BF R BERIE Tt 3R T T R/ (26.14~30.23) umx(10.61~12.48) um.

PDA plate morphology: Growth rate of mycelial was 1.40 cm-d"'. The mycelium color was white in the early stage of growth, but
turned to gray in later stage, and with obvious cotton texture. Strain YT-8 had aerial creeping mycelium, and the creeping myceli-
um produced gray-brown pseudo-roots.

Microscopic morphology: The mycelium was transparent and no septum. The spores were ovoid or spherical, colorless, and had a
smooth surface. The size range of spore was (26.14-30.23) umx(10.61-12.48) um.

SRR A - ST PR AR MR A PR, AR KA B VR e A B RO R IS SR I AR R R
H .

WROBES E IR LR TE O AR D6 2 AR AT 2 N ERIE O, K/MIEH (6.80~8.25) pmx(5.95~7.69) pum.

PDA plate morphology: It is difficult for a single colony of strain YT-9 to cover the entire plate on PDA plate. In the early growth,
the colony was surrounded by short white hairs and had neat edges. In the later stage, a large number of gray-green spores were
produced, and the back of the mediumwas yellowish brown.

Microscopic morphology: The vegetative mycelium was colorless, and with septum. The sopres were spherical, smooth, and with
a size range of (6.80-8.25) umx(5.95-7.69) pm.

Oy, S

AR Gy 2 e 3 BRI S AR YT
1~9 ) ITS [ 51 K & 73 J3) 4 = 269 534 554, 530,
244.526.543.624 1562 bp. Bk YT-1~9 NCBI /77
% 55 45 I MT477703 . MT477704 . MT477705
MT477706. MT477707. MT477708. MT477709.
MT477710 FIMT477711.

181 I NCBL X % Bk ITS J3° 41 347 blast ELx /=
X9 Fii iR L B B S A A AR LTS P31, JF
MEGA 5.0 A NI R G0 R B M. RILEE R YT-
1 ITS J¥ % [6) #5 58 #F Rhizopus oryzae CBS 11207
(IN206323.1) AL Al — 32 s Wbk YT-2 1Y T-4 £ [F] i
R A Fusarium fujikuroi CBS 221.76" (NR 111889.1)
1 Fusarium dlaminii CBS 738.97" (MH862668.1) &
FEIR—32, YA 2 N RRLE ITS J7 51 E R AR s A
LA, HL [ 2 A Qs vk FL A A v R TR YT=3
[F) 45 XA Aureobasidium pullulans CBS 584.75" (NR
144909. 1) JEAE [F] — 325 WK YT-5. Y T-7 2[RI A b
Alternaria cerealis CBS 119544 (NR 136117.1) . Al-
ternaria angustiovoidea CBS 195.86"(MH861939.1) .

doliconidium HKAS 100840 (NR
\ Alternaria alstroemeriae CBS 118809"

Alternaria
158361.1)

(NR 163686.1) \ Alternaria doliconidium KUMCC
17-0263" (MG828864.1) « Alternaria betae- kenyensis
CBS 118810"(NR 136118.1) « Alternaria arborescens
CBS 102605" (NR 135927.1) . Alternaria destruens
ATCC 204363" (NR 137143.1) 1 Alternaria iridiaus-
tralis CBS 118486" (NR 136120.1) R £ [ — 3 ;
Pk YT-6 [F] #5 20 F Botrytis pelargonii CBS 497. 50T
(NR 159600.1) & 7E [7] — 3¢ 5 B £k YT-8 [F] 45 2 Fil
Mucor hiemalis f. hiemalis CBS 201.65" (NR
152948.1) AL [A] — 3 s B Pk YT-9 [ 2 1H Bk Peni-
cillium crustosum CBS 115503" (MH862985.1) A
Penicillium crustosum FRR 1669" (NR 077153.1) %
FEIF]—3C.

it — 5 WA R D B Y T2 R T4 1) 43 2R HLAT
TGN 5B TEF % 2 AN AR HEAT 7 U008 E . X
Bk YT-2 1 YT-4 [¥) TEF 2[5 PCR =4 8E4730 5 &

SRAF ) TEF J: A 7 41K & 43 931 79 382 bp 1340 bp,
NCBI J7 %l & x 5 7 #l N MWwW408701 #il

MW408702, {5 F 2 A~ B Ak 2 i Fl ] TEF 22 K] #4)
BN ARG R EW G R, B YT-2 F1 YT-4 7558 2K
FAFE IR R, WK YT-4 [F B H Fusarium fuji-
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5384

kuroi B14" (FMSL01000004.1:1353628~1355389) %
TE R —A, H B EAE R 99, 1 # ik YT-2 M [ Fu-
sarium dlaminii NRRL 13164" (KU171721.1) B £ —
i, BN 96, X 2 AT Pk R i 2 Fil 2 [a] (1) 38t 4%
PEBSHEAT 0 7 5 [RIRE A I B AR YT-4 F0 Y T-2 43 531l [+

Fusarium fujikuroi B14" (FMSL01000004.1:1353628-
1355389) A1 Fusarium dlaminii NRRL 13164"
(KU171721.1) H 38 A% B5 8 30 5 73 3 79 0.000 A1
0.007, H. 2 Bk 2 18] F) 388 % R 1 0 1,528, B 2
NP AR R 2 R (R 2).

2 HERRYT2 A YT4 S5RI%IESETNZ B RYIEEES

Table 2 The genetic distance between strains YT-2 and YT-4 and their close relative species

Btk Strain YT-4 Fusarium fujikuroi B14 ~ YT-2  Fusarium dlaminii NRRL 13164  Fusarium acutatum NRRL 13308
YT4 0.000 0.624  0.660 0.879

Fusarium fujikuroi B14 0.000 0.624  0.660 0.879

YT2 1.528 1.528 0.007 0.045

Fusarium dlaminii NRRL 13164 1.565 1.565 0.007 0.047

Fusarium acutatum NRRL 13308 2.157 2.157 0211  0.221

VE 5T O BE S A B A I bRAE R 2

Note: Distance in lower left, standard error in upper right.

2.3 FHAEBESR AR R 2 0

NRE—GHE O A TR 5 R R 0
R FURHBRZ X L EOm PR HEAT 1 B IRAIE , 25 2R
FHL,YT-1.YT-2.YT-4. YT-5. YT-6. YT- 7. YT-8 fl
YT-9 AERRE R SE EIGRBUH JOAEIR , Fe A BLY T-1,

YT-6 F1YT-8 LSRR AR, 20 C R EEFR 7 A=
TR T RSz 12 R, B0 R R o A IR
ITS J7 41 45 45 R R 2w — 3. 9 P Ji B Hh DA B A
YT-1 FIYT-6 fEFH O™, 5557 7 d Ja i R B B 22 )L
A ARSI, T RPR Y T-3 WIAREIUH AR (B D,

E1 AILEMKEEREE7dRHRFBER

Fig. 1 Symptom after 7 days of cherry inoculated by pathogenic fungi

2.4  Bacillus velezensis G-1 3= ¥ 3 2 BE S 5 %
BREFEMNENR

K FHAE A T R R AP ARG 411326 B. velezensis
G- 1 i ORI A B0 1 W 52 2,4- 0T ik 4 Iy X 1
B 5 8 Al T L B 0 40 1 ROR BEAT I SE - I B.
velezensis G-1 g K4 5 0 8 Pk K Jig 3 Jid B ) .
A R BB, o YT-2. Y T-4. YT-5 FI YT-

7 (P AR B H TR 2R 35 5 T 80% s X YT-1 Al
YT-6 $1 B % Al R 3k 70% , 10 6 YT-8 F1 Y T-9 #111 B 24
TN 22, 3B 22 AL 53 9 2 58.91% A1 58.59% (&
3. [FEIKY ARG, ¥R BT E Y 2,4- 80T
L 28 Wy B 0T Y'T-9 T Ak A 1R 0 PR B 2R A (IR R
0.41%) , X F 4% % BRI R 35 B A 0 0 00 o 0 12, 0
RYJEIL 95%(£ 3.



510 H7

R, 25 AT PR R S 28 B0 IR A 1 %8 5 M Bacillus velezensis G-1 FARFEHII | 10 2R

1785

%3 B.velezensis G-1 BERAFIE R 1EMR 2,4- T EE I 3ZHER B EBUR B R ITE SR
Table 3 Antifungal effect of lipopeptide and 2, 4-Di-tert-butylphenol of B. velezensis G-1 on postharvest fungal disease of

sweet cherry

JHR JERA0 S T 2R

2,4-RUT RERE I HCR

Wi Antifungal activity of lipopeptide Antifungal activity of 2,4-Di-tert-butylphenol

Pathogenic 5 fi J5 1 74 BL 1% SRR B AR SRS R R VA LR A ERE R EA EUIEES

fungi Pathogenic colony Pathogenic colony Inhibition Pathogenic colony Pathogenic colony Inhibition
diameter of control/mm  diameter of treatment/mm rate/% diameter of control/mm diameter of treatment/mm  rate/%

YT-1 85.33+0.58 26.17+0.76 73.65+1.10 ¢ 85.33+0.58 5.33+0.58 99.59+0.71 a

YT-2 81.00+1.00 16.50+0.50 84.87£0.46b  81.00+1.00 5.67+0.58 99.12+0.76 a

YT-4 81.17+0.76 13.00+1.32 89.51+1.64a  81.83+0.76 6.00+1.00 98.71+1.29 a

YT-5 85.33+0.58 14.17+£1.04 88.59+1.24 a 85.33+0.58 5.00+0.00 100.00+0.00 a

YT-6 85.67+0.58 25.17+1.04 75.00+1.35¢  85.67+0.58 5.67+0.58 99.18+0.71 a

YT-7 85.67+0.58 13.17+0.29 89.88+0.33a  85.67+0.58 8.33+0.58 95.87+1.88 b

YT-8 85.33+0.58 38.00+1.32 58.91+1.93d  85.33+0.58 5.67+0.58 99.17+0.72 a

YT-9 23.174+0.76 12.50+0.50 58.59+4.44d  85.67+0.58 85.33+0.58 0.41+0.71 ¢

VE:FSIAFNG 7R p < 0.05 KT LEREE.

Note: Different small letters in the same column represent significant differences at p << 0.05.

3 %

RS I FAE AR R GR J5 7l Eg ER REI
IR 3 2 — , A7 20 1) G R A o) ER e SR B v o L B
IRE B FEER T G AU  RE R38R B 4N T i [A] A
A B R R BRI B 8 SR (s B R
B SRE VMR RN A A SO R E IR R L E
KETP G 4b S A B 5T I, B 56 R o BR A 24
BEAR AR 2 H BRI T 002, DR kb Dy B A T 47 >R 1L 7 s
FFELIT R 5 A7 0K e 08 5 AN i il LR
A BB AR AR 78 AR B Sl X 0 T Mk SR o L
AT Ty 5%, JRE LAl R TT 1 AT A
H B. velezensis G-1 Hg FK FUHZE K 1370 6 W0 5 2,4- AL
TTEEIR W HR S B T S ROR B AT
SR 7 LIRS s IR LR Rl 1
KILT B. velezensis G-1 g BEAHE K MW7 2,4- —HL
TR EAE R S g B e SR T,
PEMER 50 H A6 B B AR EE R R T E B 3 R
15 G R il AR T K BE5E T IR A

K A 25y B A B AR Al A AR 25 5 1R 712 DA
I3 SR g S8 T A 3L o B A A4k HY 9 Fh B B Al
YT AYT-1~9) . FHRYT-1ESRIE S CiiE
T A PR ER 2 B0 J5 K AR 2% yexy-yb (Rhizo-
pus oryzae) " Z K JE Wi 9% )5 KR % TY.GF1 (Rhi-
zopus oryzae) " "WONFEIT s PR YT-2 TR A& FHIES Fu-
sarium dlaminii ZH-H2 (CGMCC No0.9316) #l Mara-
sas % & Chehri 5“3 18 1] Fusarium dlaminii T2 75

RRAE AN ARARL , T -5 5 B PR R it 4H 2% S5 I R (1)
JBE 6 Bk ) W (F. Fujikuroi) 2 35 RFIE 22 A K 5 B A%
YT-3 & & RHE S CARIE ) Aureobasidium pullulans
AS BONFIA; B AR YT-4 S 4R IE 5 &8 J)
GF1™ B AL s B Bk YT-5 R Y'T-7 A8 11 15 8%
5 1) 22 P A AL SR B AR I s TR PR YT-6 T
BRHIES 5 /NEEY IR (1) Botrytis pelargonii N HH
1T s AR YT-8 JTE S HFIE 5 Magray 55 CL i 18 1 Mu-
cor hiemalis S5NFHIT s WAR YT-9 JEAFHIES CHkiE
H Penicillium crustosum QHI11"4 NI . K
A% 58 JITS J¥ 51 Fl R 57 5 R TEF (Translation elon-
gation factor 1 alpha) nJ % YT-2 % & M %t JJ
(F. dlaminii) , YT-4 % 52 NG T (F fujikuroi)
Ut B TEF B R fE SR ) /NP 508 B R A —E R
081

AHIG R 5 58 45 R R AR R A f g (A1
ternaria sp.) ~ #l % 1 J& (Botrytis sp.) ~ T 5% J& (Peni-
cillium sp.) \H3 5% J& (Rhizopus sp.) F1E 5 J& (Mucor
sp.) A PEBK R I 32 2205 I, AR AE P K B R Al Bt
FAFAE— B £ 57, W BRAE RILELR 5 %5 (Penicil-
lium oxalicum) 111 VG 2L SRR R Jo 0 8 00 i < X
TCAE SR DL FE RS A1 (Alternaria alternata) 9 RKIE K
PERRR 5 3 5L 3L B 5 AT A5 30k S50 I A R AR 5 (Ri-
zopus stolonifer) JIPEME K & 6 I B TR 5 SR IIBEEC K
075 %] 70 18 (Botrytis cinerea Pers. ex Fr.) N Ki&E T
JERSEUAES T B AR SR I E R A= 1 SO g o
JR BB 5 AN EED R IR & (Mucor sp.) N7 52 )
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PERRR 578 SR LB o Ut BH AN [t ol o AN [] 7 1 P
SRR A —E M 7. A, BARE AT C
H W I K I R. oryzae F. dlaminii~ F. fujikuroi 1 M.
hiemalis f. hiemalis 73 ) & 16 28 B & 5 50 R0
B Jge) B =2 5 e =2 2 JRT o 1R £ 21U i
B, (A R OCLE 20 AT Bk o e 4 0 LR, i W)
TR LAT PRk B T — B85 55, AH ORI T 46
TR SR AT R 5 R A M R
o

FAh, BT BT 2 E AR AN E K
I A9 i AH ELAE A 4 R, DR e AE B 40 AT
PERRR 5 3 20 IR L 5, 2B I N IS T A
XoF 7 3 R LA DL AN B B. velezensis G-1 B ig Bk ¥
RN R AP 2,4- 80 T FE 2Ky PR Bk K I 0 5
JURE B R AT TR . FARES R B Gao
EEON (D A- — LU H IRy X5F & TG Alternaria solani
Botrytis cinerea F. A BUF AN H R )  Zhang %52,
4-RUT FE 2K Wy XS W 2 Botrytis cinerea BT #L UK
YA RCR) | Saoussen 5 IR IR B0 B 44 % F. oxys-
porum, F. solani, F. gramineaurum R F. sambucinum
S5 B B U TR RURD A1 Zhang S5 O KW 52 6 /s
% Gaeumannomyces graminis var. tritici. B B0
] 25D FRABL, ARLAHIE 2 45 SN 8 TR G k4 o
Xt M. hiemalis . hiemalis\R. oryzaeF. dlaminii F. 5
R AR T 5 OO A P T 2,4- 0T Jk
Ky Xt M. hiemalis f. hiemalisF. dlaminii 2.6 B if
PIANBE R . b, BAR 2,4- T BRIk A
RN P, crustosum T8 22 AR E A (BT R HA
T A, ULEH 2 PP ot CE AR PR CR S BRI T 1EB
1RJT T BA RIF IS 7.

55 BARTEAHI T OO0 £0AT Rk R I 0 T
B EIAT TRARF S E AR H TS 7515
BT FITE 25 % 52 A AT K0 J Y T-5 F1 Y T-7 %5 58 kS
)& , Ja W1d 75 K M 73 7 #5id - MOLDI-TOF-MS/
MS.DNA 7§ 3 R S B AR — P i€ YT-5 F YT
TR . T A, BRI IN B. velezensis G-1 JIg
JUR 42 Jofi RNV 1 0 o 2,4 T 3 R gy o) 41 KT R
MR S 99 T AE AR B B B B T IS ROR
A 0% 2 PR B W 5 I AR ) 22 A v A R 5D
A TR FH 2850 SRR B FH 45 AR R 55 [ e s S i
sk — BRI, DUHA PR R 5 03 5 A B 1A Bl
R

4 4 ik

CLITHERER Jo s B L A KR YT-1 (R
oryzae) Vi JI W YT-2(F dlaminii) &% )] B YT-4
(E fujikuroi) - 5 #% #1 J& YT-5 F1 YT-7 (Alternaria
sp.) ~ K25 KA %) 1 YT-6 (B. pelargonii) i + &5
YT-8 (M. hiemalis f. hiemalis) F1 YT-9 } 5% 1 % (P
crustosum) , 3 Wk T T & i )5 L (F dlaminii 1
F. fujikuroi) T L £1 KT B SR SE v 48 70 18 %5 5
SR, 0 i JHAH L T H 1A) 7 v AR 5 3R B R R TS
gl il A B BB AE R o B. velezensis G-1 JIg
JK X B YT-8 (M. hiemalis f. hiemalis) 1 YT-9 (P,
crustosum) A1 ) F AT B A B 22w I 70% 5 45 K
PEPUBE VI 2, 4- U T 2R X BR YT-9 (P, crus-
tosum) H R HAIS BRI T L 95%. 34k, 2
P BT YT-9(P. crustosum) $1# FUR 5 7  (HAT ]
A A ) 12 TR R 7 A, i BH 2 b B A R PR SR
JE R R LB B R BRI, S 7 R
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