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Isolation and Identification of Strawberry Gray Mold Pathogen and

Screening of Antagonistic Microorganisms
YAN Hao, YU Jiale, ZHU Qiang, ZHANG Yue, LI Anni, LI Yuting, XIA Yanqiu

(School of Food Science and Engineering, Jiangsu Ocean University, Lianyungang 222005, China)

Abstract: Strawberry gray mold is one of the important diseases in strawberry production. By i-
solating and purifying the pathogen of strawberry gray mold from strawberry bases in Donghai
County, Lianyungang and Jiawang District, Xuzhou, a growth dominant pathogen A03 was ob-
tained. After the morphological observation and molecular biological identification, it was identi-
fied as Botryotinia fuckeliana. A strain of ZXY-1 which had antagonistic effect on A03 was
screened by plate confrontative growth method and identified as marine Bacillus amyloliquefa-
ciens by molecular biology. ZXY-1 had inhibition radius of 12. 67 mm on A03, and inhibition rate
of ZXY-1 fermentation liquid on spore germination of A03 was 58.92%. The experiment showed
that ZXY-1 fermentation liquid had obvious fresh-keeping effect on strawberry fruit. Therefore,
marine Bacillus amyloliquefaciens ZXY-1 has the potential to be used in strawberry production.
Key words: strawberry gray mold; antagonistic microorganisms; Bacillus amyloliquefaciens; an-

tibacterial activity

x WrFs HHI.2023-02-15; 81T B #§:2023-06-03
EEWB JL50E S SRR IR IR LI (LYG-SZ201806) 5 3% = #E T “521 THE” L (LYG52105-2018046)
EE B0 (1996, 55, TR g ik A BB 9E 4 L 098 5 Il R AE W B iGN 5 % 4%, (E-mail) 414651169@qq. com,
BASEE . HRK 1977 ) Lo TTIRARIN A PRI B 55 75 100 S 26 9 K W A 1B A 45+ (E-mail) xyq78412@163. com,



%13

FE U A < R R O SRR 0 S R SRS DU W O 17

RSyt A R A NN E NS INLN T E ]
Bh 30 10 1) B A A TR B AR e 5 R A L R
FHER A g e & M | A
AL S HOK R ZE R SR A2 R
FRE Y 7 R L T, VLR A R L T R R T X
Z— WIEERGEI R AL, 2018 AF VLA
SRR 28 AR 20 180 hm® . i 51 4 [ 45—,
FORF A K DL R R MR W B R IR R PR AR
i L AU Ty b XK 8599 R R AE 2026 ~40 %, 77 HE A
K 86 ~20 %1 9 T B 6 A7 AE TR ME L HEAE v R
MRFREE T 0 E 2 ik 60 %, BRI R S R
ik 89 %,

FLRE K H R T B IR R AR A R B X,
H HT K 55 & By 6 3 2RO L 2 A B R H A 2R i R
BTG e K 5% B £ L i A7 AE £ P25 ok 1) J
TR B 2 [l AR A AE T ™ AR B R Y Il i, HL 2
FER KA A S A0, Bt R R R e %
JE& S AR W o R0 DR AT e 2 A T B e RUCSE R T
B iz FH B 55 g A ) LAtk B . B AN A
F R PR B UK AL R HE R WA Y8, —
H R S5 17 5 2 S IF I B i 2R, TV B o B A gk
Hooox 0 BLR BS A- 4 8, WEIG 2R W R S R R R
g AT DA ROs /b i e . BT sk = B0 K
B A W ) T v B K S 1) R R g A B
Ko T H S e A8 A o R A TE T

AR SCIE R T 2 W T AR L RN T B VR X R A
I M R AT I A R A, DA AR L M K 0 R R DX AR
o B Al Ak K B T O TR L BT X I X 8 g
g AT RS PR W 0 O A TR R HAE Y B iR AR

1 ME5FE

1.1 SEewrdy

BLRR SR A L R AR BRI R R AR Lk A AR
FEF 2 W AR B RN BT VR R AR AL A M X
BEMLIEHL 3~5 e KM 3E 47 95 S R A L 2L A% 30 17
Fed o MRFEE T A B Ae b, R i R 1T R A B, 1
B — PR s R A AT AT .

TSR AL LB R AL, H AR 5L . PDA 55
IR, TR PD WA SR,
1.2 FEZiXH

A A R ORI PR LR K
A ME R LT Tk VE M A R R R 38 O A3 i Al

[N SRESELE TN
1.3 FEEH

JY99-2D i 75 I8k 40 Jf B A AL 7 T 2 A W R
A A BR S 71 5 1S-RDS3 48 15 Ik 7% 4% » b 165 3] 1 {Y
AR SW-CJ-1F B TAE G M 2R R
HAABWRA T HH « BIL « 420-BS Hy #fE 5 175 57
i, LA R A A R A
1.4 XWHE
L4.1 ¥BRAEREGBELET FHEERIK
f B0 S FHAR FR AR 80 75 % B 3 IR BRIR 5
min, MBS . B 10 g A MA S 90 mL JCH# K
FBCEEER ) = A FE5r R . G A A 8, A6 B2 7
BERATES 100 pg/ml 8% E 1) PDA EA E 403
B HEAT R SR, 25 C W H R B 3 d. REEA I IE L
Ji » PREGH 2k A 22 35 P 2 8 PDA K5 357 36 btk —
A alifb 3% . e I TR A4k LR A R A W F
A7 Y0 WSS 10 53 TR A 19 TR 22 L 43 AR 487 DA S o B
6L F-BE T ASARAE . A 2l A0 5 10 K 2 TR A DR 1K
ik 2 B AE T AP H AR B R,
142 RRmEhyr s Farkr otk
Wy A TR R SR TR T S 6 = R A PR L TR AR A B i
25 W VR I Y R b B R RE K HIR AR 4
BT BORERES 10.0 g VR A T &4 S BR A
90 mL T K M HEIE P, S48 43 20 min, HU 1
ml HIEEIE RN ABEA 9 mL JCH K I
TG KRB ERBEZE 10 "5 010 7,10 °,
107 ke R 9 0. 2 mL T LB FERR; 55
WA, T 28 CHRMEE R F 3 d. BAMBEEEL 3
W, Pk HURR 75 = X K] 2 L 45 B YRR AR 8 o T A X
R 51 0 30 K B TR AR B AR

W42 M 13 mm 8“1, 4. 17 Fr 45 85 55 K 25 0% 1
#DF, BT PDA 5538 52F A (990 mm) Hr 4, AR
R4 53 X, 25 X343 ) SR I 3R BT A5 43 B Bk L R
XFURF G F5 3,25 CHE 3R 4~5 d, WA 1 P A/
A8 S I A R

W I T A5 B A 0 B I R S B AT LB $2
R, B 9% 4R .37 °C L 180 r/min 5 3% 24 h,
7E PDA “FA I 42 F 2l 1k J5 19 555 K 55 1R B BF,
B 5108 3 AN & . RS RS . R R
4 °C,8 500 r/min &> 15 min, fE iR PDA FEA 4
HAR A EW B 100 pL, LRI LB 85 95 3 ok =%
XTI, 25 CHEOLHE IR . R 4= H A Jal R B )tk 410
AT L 0 5 L SR FH 5 3 S I 400 B B s A B
0 TR IR S5 A 0 35 B0 3 A ) T vk AT S 2



18 VL5 I 1 R4 24 R SRR D

BH(H ILAME RG L2 T AT g (o,
WL QYA Jr A YL, S A T AW R K
i) .

1.4.3 RRABMAEAMAKXITAD RO TBRAR 1E
LB #5357 e P 2Rl 1 0 H5 50 R PP, 37 °C ,180 r/min
% 24 h,4 °C,8 500 r/min B5.L> 15 min, 35 HE i
VR TR B 75 B IR b VR AT T TSI L A E P
LS S R 3 L A TR R B LR
ik %o & I b TR VAR U HE AT AR I, T AR B
fiff s XoF 45 43 5 AH B TR £ TR A 4 A 43 S0l AT A0 B K
55, 45 A UM A ML 77 LA S R B 25 % BE

144 HuRpAHvmyER 875 %
BH A B OR B R R b B A A AR (b B
B) .PD K5 3= W (CK) Ab H 4 F B . 25 CH5 3% 7 d
(KB PDA FA EInA 5 mL PD W A& K 7= 3k,
AR FH DU )2 20 A 3k i O 22 i A BRI
F PD W AR 3% 3 08 22 4 7 Wk & 40 £5 B
M 20 T A4 . FETR AR B 10 pL
TEIFW AN 0. 22 pm JEBEAIKAE 10 pL, 18
W JCTA T R R e AR R, TR SR L, T
b JE T K AR BT 25 °C1E R E R SR A vh R
I, B 4 h WS — R TR 1 & R R il

e e IREK
W & = Y X100 %
SRk
?ﬂ]?ﬁﬂ%=ﬁT§Wﬂoo%o

PR 22 4 K R R B 7R 45 5 3 vk L T 22 E K
EEZARE .

SR I R 7 9 P S G < BOHT SR AR 1 R/ — 2
5 A5 2R S, 7506 T KT T T R fE R A R T2 K
0.1 cm’ , FEM A AR LAFE 1 J5 24 30 B2 Al sl A L o g
C BEWUCH T 50 L FEPUH & BE LIS IR LB
FrgR X B W 2 h SRR 50 pl K H R LT
TR AR i R A T TR U R R B IR A B R U
SRR RSB A5 AR R DL

x1 EERIEFRBRABRRERERARIE
Table 1 Strawberry fruit infection test and antagonism verifi-

cation of fermentation fluid

R HEEA HEDB HEC
7 BT + — +
LB i 4k - + —
B R E TR — — +
L RN 50 pL R U RAARRINZER . A,

B, C 73l 2 # 76 FR 2 %) BEAH 4 0 A A VR AL BE A

2024 4 3 H
2 HRE55MHh
2.1 EEXRERENIBERERE
2.1.1 ¥FARERBYSE MIdIRAALE

9 2 — R 5 R W R A KA I L i 440 AO3
PR SRIE S WA 1. WA K E N AE PDA SF MR
TR V5 N O 3 R S AR T 2 iR Rk LG
FEIU] 5 0952 A2 S K A, 7 d IS TR IR T A [
BOR,

1 EERBRE A3 ER~EBRBEZK
Fig.1 Black sclerotia produced by strawberry gray mold

A03 plate
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Fig. 2 Microscopic examination results of strawberry gray

mold pathogen after 6 days of cultivation

FRE R T 28 L AR T DNACI R L 81 4
ROy 519 bp, #5455 . 78 NCBI [ 3 {4 1]
BLAST F2 5% FAE KA B 1TS 2 7515 A
FLR LN R 9 ) R IR PE R G OC R AT R KT



1 TR AR ORI RS IR B 40 S AR R P AR W O 19
Mrowy s R g ge b & 3 fron, 45 R R0, Bk P A= W 2R AR LA K 7 3 B o 465 SR 5 0 B A K 5
CMHM A03 5 Botrytis cinerea FK-S53 (O KA % 08 (Botrytis cinerea) W I & L7 %5 10 &%

Q259533. 1) 3R %k K R ikt , P S ARUE I8 66 %0, R

20
—
B B

66

—
7] S

—1
—L

45

H
W (Botryotinia fuckeliana) ,

KRO080286.1_Botrytis cinerea_ SCB2-2
MT801137.1_Botrytis cinerea F2-1
JX981485.1_Botryotinia_fuckeliana_W A0000019044
O N758687.1_Botrytis cinerea__YASER-S7

0 Q259533.1_Botrytis _cinerea_ FK-S53
CMHM_AO03
MF405181.1_Botrytis_cinerea_ BOT_01
KJ744343.1_Botrytis cinerea_ PM14

O P794013.1_Botrytis cinerea_ BF70

M N589851.1_Botrytis_fabae_strain_DH-6

M F925713.1_Botrytis_cinerea_ IPBCC.16.1358
M T012057.1_Botrytis cinerea_ BC PS5

O NS533366.1_Botrytis cinerea_ 7S 045

B3 EERERERZXESN
Fig.3 Phylogenetic analysis of strawberry gray mold pathogen
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