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Identification and screening of antifungal agents for the pathogen causing
broad bean chocolate spot in Nantong City

WANG Fan, BIAN Xiaochun, LIU Chenwei, XU Renchao, LU Hongchen, WU Chunfang
(Jiangsu Yanjiang Institute of Agricultural Sciences, Nantong 226012, China)

Abstract: To clarify the pathogen causing broad bean chocolate spot in Nantong City, Jiangsu province, the patho-
gen was isolated and purified, and the suspected pathogen was identified through pathogenicity testing, morphological ob-
servation, and multi-gene base sequence analysis. The results indicated that the pathogen of broad bean chocolate spot in
Nantong City was Botrytis fabiopsis. The results of biological characteristics analysis showed that the optimal growth tempera-
ture for the pathogen was 25 °C, and the optimal light condition was 12 h light + 12 h dark. The pathogen was insensitive
to pH. The optimal carbon source for the pathogen was glucose, the optimal nitrogen sources were yeast extract, beef ex-
tract, and ammonium sulfate, and the optimal culture medium was potato dextrose agar (PDA) medium. The screening re-
sults of antifungal agents indicated that 2. 0% sophocarpidine aqueous solution and 10. 0% difenoconazole water dispersible
granules had the best inhibitory effect on the pathogen, with median effective concentration ( ECs,) of 0.005 4 mg/L and
0.755 4 mg/L, respectively. However, 10. 0% polyoxin wettable powder and 80. 0% Bordeaux liquid wettable powder had

almost no inhibitory effect on the pathogen. The research results can provide a theoretical basis for the scientific prevention

and control of broad bean chocolate spot in Nantong City,

4% B 81 :2024-01-15 Jiangsu province.
ESWE LA ML H [ JBGS(2021) 058 ] ; TLABALA Key words: Vicia faba L.; chocolate spot; patho-

ME =L ARAR R BB H [ JATS(2023) 158 ] 5 VL7515 11 1b
XA B A0 5 T i AR R 3 410 H [ Y)(2022) 009 ]
EFRN. T JL(1989-) L& VA M A, i+, By B s 5y, 2

MNF & GHRE T, (E-mail)2320951333@ qq.com o . i "
BIMEE : RET7, (E-mail) jsyias@ 163.com EE( Vicia faba L. ) EE% E,:J *Eﬁ N ﬁzﬁ% N /EE‘I *’L

gen identification; biological characteristics; antifungal

agents

)



LA - 3 T 7 AR BRI I I 2 0 e FCA T 2455 O ik 1811

AR NEHH SRHEY, & M), A Bk 1Y [ A RE
I BOEFRME S, AR RN FEE,
TR B R AR A AR B, FES Bk
e N e SR N bk A R R (U
BHE, AR, & 0 E WA SRR A N
JRBERG ARG A 250 A8 B AN B AR L
H IR B 2 T A A T X —Fh R ORI
RATER GAERKE &AW, I+ B
LI TR TEIE B SR IE T R BE L A K 1 53
A AEF A B KRR P15 1R 1R G i ©2 TR S BRI R
RBERGEY R, fe 2 nt A2 BRI v, ™ I
BREEET

e R B 1) D TR A A 4 161 ( Botry-
tis) BLA O ERTHAY B ORI 24 3 B0, 435Ik
FHHEH (B, fabae) K %18 (B. cinerea) F1{
G ( B. fabiopsis) T, % A A AN N 2
| A AR B 1Y T e S T, LU P S F R
TR A A6, e F A E A A AR,
S IR A I AR Y 200 ZF
R o TR A R e, LRk B B Y
AR A R, P T A A 2010 4R
FEMIALAE R BRI 45 1 1 S RD, O e L fe
FRIE 5 A A A FRURR 3T, 387 L I 4 18 5 | S 1 s
FREE Y 7E S A A BUIE (PDA) BE R Ik
b U S A A R A R S A R A LA L
JRA AL P A Y A R [l O FRAR B 2 T K
WA, > TR EME A, Tk, RS LRI
Fefns4 15 B de 2 2R BEN 190 D T, 2031 A R
KW (B. euroamericana) 1% ( B. paeon-
iae) T RYFEINEE 0 (B. caroliniana) FEW K 5 H
( B. eucalypii) FIA% 4518 ( Sclerotinia sclerotiorum) '

IRBER PG T2 3 B, 2 (il F 25 5]
AR U EY) RS SR U S R, B AT AR
A7 B B AR B B IR T2 A SR R 24 ) A B Oy
K 2RI G A B IR AR 22 BT I 76 e
AT, A IR X - Al R 2 AT AT AR W B
18 AERCRA I 27 24550 B | DR O 55 S0 12 1 %) ol
B I T A B R B RCR L 2550, AR
DAVLI3AE R 30 T A0 55 17 09 R 4 SR A 42, D
PR b o B Al A e RS HOE S 2 R e RN 2 B D
G RGeS | BT I B ) IS [ B %9 D
AT AW AR P o i B 28 N 2450 1 BTG T a2 , DA

oA AR BER A A SR S S
1 MRSk

1.1 RIE

HERE S R 2022 FFAER T R EAAEDS
FBEL SR A A MRV IR BENR A e s i 42 2t
R TS I SEI0 =, T 4 CIRER .

FrFHk  PDA JEFR 0k SRR (CZ) Hi et M7 I
JE (OMA) Ki 53 KB (WA ) 35575,

T S {45 : Simgen Plant DNA #2 B 5 6 11
H AT T s AE P 0 T kA R R HAR 48
7= rali, TL3200B Dt i (i i A /e 5t e e AR
YR A BRZA B s RTOP-310Y A T 546 W [ 7 7T
o3 R BHE R A IR A A

BERLA 255 . 10. 0% Z BB AR PE# 7 R
BV 22 n] B A W R A BR A R, 75. 0% H TS
AR R A A A TR A8 BRA /7=, 70. 0%
FH LA B 2 1] SR 350 A LU AR AR ST-AR 245 PR 7D
it , 80. 0% W% IR 22 W vl i 1 93 30 hy 2 IR e A PR
AP, 10. 0% 7 ik B BRI 7K 43 50K 57 o4 2 1E 15 7
WAEPI R A BRAS w77 i, 12.5% i T v 3L 3 A T
It (5 A A A A B B 77 i, 24, 0% i AR sk
TF A 26 [ B LG 25 4 28 B 774, 3. 0% H R il 5K
R AR IR G AR IR A R 6 2. 0% 5 208
KN R At Fify 5 A A Ak 2E A IR R =
1.2 KEAH*
1.2.1 HEFHERKBRAG B RAHLH
BRI R AR B 7R G AR
FRE K o eI 0 T, ZE R {28 SR BT HLS mmx5 mm
MZHZ, SeH 75% BRI B 45 s, 285 H 3% 1)
NaClO #WIHEE 35 s, FRAHCRUK I VE2 ~ 3 Ik, #75
ZKEIRAU TK 3 J5 A T PDA 55758 |, &
AREFRILHCE 5 NS, 25 CHEIR B AT R
FRA 5 d, FrA SR B v IS PR VR I %
H AT PDA 53R 5L i T4lifk
122 ®EFsRABAAGEL TBERFEEE. N4
RIS B4R 9 mm (ST FLASFT IR DE , $2 7D
T PDA K57 1,25 CHaiRmE R R, RS I e %
VR IR N BESFRHIE, R, TG
TSR LI 224 | BRI 757 26 2B b R
HE FARRC SRS S L A TS e )

ST E N PDA 5393 F RS 54



1812 AR N S o 14

2024 4E 55 40 & 10 M
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Fig.1 Field symptoms of broad bean chocolate spot and symp-

toms of leaves after pathogen inoculation
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Fig.2 Morphological characteristics of pathogen VFL39 cau-

sing broad bean chocolate spot
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A R b 55 95 5 d, TS B2 ) 63. 00 mm
(FE4A) S IRPEMRT 25 °C, B 2248 Kok o 3 A1
20 CHEFE 5 d, HAEH 28.33 mm; IREE T 25 C,
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A Botrytis cinerea E62 (MW798777.1)

Botryotinia ranunculi CBS 178.63 (NR 164278.1)

63

Botrytis sinoallii OnionBC-23 (EU519203.1)

Botrytis fabiopsis BroadbeanBC-2 (EU519204.1)

VFL39

Uncultured fungus S327 (FJ820814.1)
Botryotinia fuckeliana Bot. 1284 (EF207413.1)
Botrytis fabae CBS 120.29 (MH855020.1)

Botrytis sinoviticola GBC-5 (JN692386.1)

Botrytis californica X655 (KJ937039.1)

}_{
0.001

B 95| VFL39
99 | Botrytis fabiopsis BroadbeanBC-2 (EU519211.1)
24

Botrytis galanthina MUCL3204 (AJ705017.1)
Botrytis allit MUCL403 (AJ704996.1)
7 Botrytis tulipae BT9001 (AJ705040.1)
22— Botrytis sinoallii LeekBC-18 (FJ169651.1)
Botrytis squamosa MUCL1107 (AJ705037.1)
0L Botryotinia ficariarum MUCL376 (AJ705016.1)
16 Botryotinia ranunculi CBS178.63 (AJ705034.1)
Botrytis sp. MK-2013 CBS 134649 (HG799521.1)
531 Botrytis elliptica BE0022 (AJ705010.1)
Botrytis cinerea R1V5513G (KY930946.1)
Nr— Botrytis euroamericana 19B053-3 (OP623574.1)
8 Botryotinia convoluta MUCL11595 (AJ705008.1)
Botrytis porri LBS1 (LC511172.1)
Botrytis mali BP1411770 (EF367121.1)
Botrytis fabae 17B28 (OP623579.1)

2

1t

5

0.010

A HE T TR BT DX (ITS) BlAE T FUR 1 VFL39 MR GEE (LI B 2 T G3PDH AL B EE Y VFL39 [ RGTHEALM
3 ETRHBMERERE (ITS) #1 G3PDH BEEFEF 5 4B EEMEMN VFL39 B RS L H
Fig.3 Phylogenetic tree of VFL39 based on internal transcribed spacer (ITS) and G3PDH gene sequences using neighbor-joining method
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7% AR R 43. 50 mm; £F CZ il WA $537 58 I 1R 22
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ol PDA B33t
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25 R R R A5 SRR B, 9 Bk F 2RI A 2
Tt 2 BE 95 9 B B JL ST JC 1 4 2SR, 4 il e
10. 0% Z 4185 7 TR PE K3 570 F1 80. 0% i1 /R 22 Wi T
R, 5340 7 P fk 2550, 2. 0% v S 08K
FIFT 10. 0% A ik B PR 7K 43 FBOREL 7710 % 9 J52 1 7 o0
T R I EC 4y <1. 000 0 mg/L;24. 0% i 7 &
TR 12, 5% Jit T W Lt AL 75. 0% F TR E AT TR
3 300 X8 T TR A A AR I Z L 1,000 0 mg/L<
EC4,<5.000 0 mg/L; H¥K K 70. 0% H K& i 18 R Al
Y AE 7], 5. 000 0 mg/L<EC4,< 10.000 0 mg/L;
3.0% R A 2 KR ] ROR i 2 ECy, >
10.000 0 mg/L(# 1),
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Fig.4 Mycelial growth of the pathogens causing broad bean chocolate spot under different conditions
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Table 1 Toxic effects of seven chemical fungicides on the pathogen causing broad bean chocolate spot
257 Ll Epiy AHIC R B ECs(mg/L)
75.0% E T E AT Y=0.864 2x+4.648 4 0.965 3 2.5517
70.0% F B TR R ATV MR Y=0.822 8x+4.345 5 0.905 7 6.244 8
10.0% =k 7 FRme 7K 4380k 551 Y=1.052 3x+5.128 2 0.991 9 0.755 4
12.5% & R e FL T Y=0.765 3x+4.735 9 0.959 2 22137
24.0% 5 EME B IF 7 Y=1.145 Tx+4.654 0 0.990 7 2.004 4
3.0% H R R kH Y=1.100 5x+3.078 2 0.987 1 55.771 3
2.0%75 08K ) Y=0.241 7x+5.548 2 0.964 4 0.005 4

ECsy : FRURN L

LA 7 At R B R e B RY BO T, OO K A A
2 AR S A 1 A R 7 T I AL A ik B
R AE e A A B A R R R T 4
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ok H R A ARE A 1A G AR R R
O3 B R R NI R
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i 7 2 0 1 A A TR S PR pHL ¥ L LR A
1, HEow S feam ) Hout i KA e nT e ik
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