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Identification, Biological Characteristics, and Effective Fungicide of Pathogen
Causing Leaf Spot Disease on Vicia faba in Jiangsu Province

BIAN Xiaochun'”, WANG Fan'?, LIU Chenwei'”, XU Renchao'”, LU Hongchen”, WU Chunfang"”
(1. Jiangsu Yanjiang Institute of Agricultural Sciences, Nantong, Jiangsu 226012, China; 2. Key Laboratory of Crop
Vernalization Technology of Nantong City, Nantong, Jiangsu 226012, China)

Abstract: [ Objective] Pathogen that caused the leaf spot disease on Vicia faba in Jiangsu Province was identified, its
biological characteristics studied, and effective germicide determined. [ Method] Suspected pathogens of the leaf spot
disease were collected by tissue isolation culture, and subsequently, identified by a pathogenicity test, morphological
observations, and a phylogenetic analysis based on ITS and GAPDH sequence. Biological characteristics and sensitivity to 10
fungicides of the identified pathogen were determined. [Results] Alternaria alternata was identified as the pathogen that
infected V. faba in Jiangsu. It grew optimally on a potato dextrose agar or an oatmeal agar medium containing maltose or
glucose for carbon source and yeast or beef extract for nitrogen at 25 C and pH 6.0—9.0 under continuous light exposure or 12
h alternating light and dark conditions. Among the 10 fungicides tested, sophocarpidine and fluazinam exhibited the greatest
inhibition on the growth of the isolate at ECs, of 0.0220 mgLfl and 0.6309 mg'Lfl, respectively. [ Conclusion]  The
pathogen of the leaf spot disease on V. faba in Nantong, Jiangsu was identified to be 4. alternata. Its biological characteristics
and high in vitro toxicity by sophocarpidine and fluazinam were determined.
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0 7l

(W52 XY &5 (Vicia faba L.) $I4A T . %
WG4, JETEFR (Leguminosae ) . BOIEAEWF} ( Papi-
lionoideae ) . Bf #x 5% (Viceae) . HKJE (T JE
Vicia L.) TE—RR A, REZMR . 5. @
FVEY, AR FERAE N, FE A b
FERE, FIE SR R EZ — . K E R G E
Lo KA ARG, Hh MR O FE MR
ML PR TR — T R AR R TR A e
R T A Z —, TERMRE L 254 i 5
HE = AR . B A A & N 26 B 45 5
Me), Ay 2 ML R AR 7, ERLE R . TE
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INE T B IRBN ( Botrytis fabae . B. cinerea 1 B. fabi-
opsis ) . i (Uromyces viciae ) . ¥a¥EW (Ascochyta
fabae ) . FE#EIR ( Peronospoora viciae ) W o
TR, TR WO L SEUH AR A
KA URPFFRDIA SLY AWK AT A 7 25 b Ay
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A R RE M, 3E )T B R A R 2 00 s i TR A
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B 1Y A B B SR, AR AR A B
TS
1 AH 5k
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FgRdk: SR NEE (potato dextrose agar,
PDA ) g3k, £2[% (czapek dox agar, CZ ) JigRdk. 7He
ZBilig (oat meal agar, OMA ) i35k . /KR (water

nu\a

agar, WA ) #533E

WA AL . E RN 4] DNA RBGRH &, dt
RN FEREA RN A H AR 3 oy [ 4 A
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Fl; 500 gL JRBEREETRER, AR AR T4 25 A BR A
Al 24% BE AR MRS, SEEP R RAF; 3% F
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JR2h, iR AR A R A E

12 &

1.2.1 &ErtsmmRE a9 H it

KB B 1 B R T, B R & T
BRI K MR E BT, RIS AR B I S mm DL 7
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TCHKIEVE 2~3 W, KEEA W T K5, ik & 7E
PDA Bigedik I, BABRFRILCE 5 o 25 C B4
PERREFRZ) S d, PREUSK I BRE D S i it i &
HWH0 PDA K33 b AT Alfk 6 ¢, FRAG AL R
122 BevtstmmBRRAG LT

AL . AR T 3% 0 4T HUE A2 9 mm
(TR DF, R T PDA KR SR AE b, 25 C B AR
5~15d, MEEFEMAERKMEE . Kb, Bi6a%5E
fiE o BREU™ 70 F B T 22 64710 B, b B
T WS T MR S AEAE, W ROEER . KN B
@, BT ie =",

Iy FLEW R %E . DA PDA B3R5k b PRI 3R 4
7dTE 22, BEBUR R R A9 DNAL FHIE 5 490 9 i
¥ DNA () rDNA-ITS. 3-8 e H i 5 i & i 5%
(GAPDH ) #F47 PCRY" 1, BIW WK 1. ¥ 4™
AT, 4 3RAF % )7 51 £ NCBI (https: //blast.ncbi.
nlm.nih.gov ) #£47 BLAST K R 430, T 20 L i s
N5 I G PR TR R A2 B R (W ITS . GAPDH )7
411, KH MEGA 11.0 #47tXF, FIH PhyloSuite v1.2.2
R Y 7 51 4% B8 ITS-GAPDH ¥ 347 4, i
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Table 1 Primers used for target gene amplification

3144 %K Primer name 514731 Primer sequence

ITS1 5-TCCGTAGGTGAACCTGCGG-3'
1TS4 5-TCCTCCGCTTATTGATATGC-3’
GAPDH-1 5-CAACGGCTTCGGTCGCATTG-3'

GAPDH-2 5-GCCAAGCAGTTGGTTGTGC-3'
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22 HEENEEFTSH
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VFL10 () #% W5 {4 % S 18] B X )5 51 (ITS ). GAPDH
S YEAT PCR Y38 38 b W 7y 45 2 B 93 P41
1% % GenBank 1 #EAT LL X, 5 FH] VFLIO 1Y
ITS. GAPDH 3£ P9 5564548 (A. alternata) Tk
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) 2 A2 e e 3 GRG0 SR 1) s It T Oy A £
(A. alternata ) .
23 FEENEYFEFH
231 TREEMmEBRH A KGR
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(EI3A). 7E5~35 CWIRETLEN, W2Z¥6E
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A: TWEHBEHFAER: B: 2ERTIRS: C: TG VFLI0 5 RWMUIR; D: Bifk VFL10 7 PDA ¥ 574 25 C 5597 5 d Ja IO V&
E: HFRTE PDA B5974E 25 °C 3597 10 d JR B & F: BEMRTE PDA B3 9756 25 C £59% 15 d R % .
A: symptoms of leaf spot disease on V. faba in the field; B: conidia of VFL10; C: symptoms on V. faba after VFL10 inoculation; D: colony of VFL10 on
PDA at 25 °C in 5 d; E: colony of VFL10 on PDA at 25 C in 10 d; F: colony of VFL10 on PDA at 25 C in 15 d.
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Fig. 1 Isolation and inoculation of pathogen

JE VR RS Alternaria nepalensis CBS 118700

b SR Alternaria hedjaroudei ABRII 10150

SEHRVEERCA Alternaria heterospora CBS 123376

BELEN T Alternaria indefessa CBS 536.83

FAAE5HEAS A Alternaria leucanthemi CBS 421.65

1) H 258 56471 Alternaria helianthiinficiens YZU 201210

L’i TR R Alternaria sonchi CNUH1001

326 T H LA Alternaria gomphrenae AC81

9% @ VFLIO
100! M Alternaria alternata AC67
Ji 75 5ENG T Alternaria tagetica CBS 117217
34 92 b KRBT Alternaria euphorbiicola CBS 119410
FELEENE Y Alternaria petroselini CBS 112.41

35 JHR iR 16 Aliernaria dennisii CBS 110533
100 [ B SEHEIE I Alternaria papavericola 10S_1G
B EAREENE A Alternaria penicillata CBS 116607
43 f AT E RS Alternaria argyranthemi YZU 171067
98 i U SERS D Alternaria botrytis CBS 197.67
37 100/ BV AU Alternaria capsici-annui CBS 504.74
‘ JEYH A RERS A Alternaria chlamydospora CBS 491.72
ST SRR 6 Alternaria junci-acuti FCCUU 1389
I E— FEIFERERS T Alternaria obclavata CBS 124120
74 TS AL EE & 0 Alternaria ventricosa WDK4
ZBER A Alternaria triglochinicola CBS 119676

92

65

FWRE 4G Bipolaris sorokiniana 18Bs004

0.01
E 2 #F rDNA-ITS. GAPDHZ FHIBABESH
Fig.2 Phylogenetic analysis based on rDNA-ITS and GAPDH
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Fig.3 Myecelial growth of pathogen under different condition
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B R ALY 75% [ AL A TR AR 22
50% 2 1 2 AT RRE A T L-F- oA 7 A

w210 MREFITEK VFLI0 BFIER
Table 2 Inhibition effects of ten fungicides against VFL10

257 EAlCEYsp s

" i ; . R ECs/(mgL")
Fungicide Toxicity regression equation

50%% 1 R
50% carbendazim

T2%6 IR

y=1.0052x +1.3108 0.9983 4678.5928

72% cymoxanil-mancozeb =0.9205x+3.7128  0.9906  25.0249
75%H B iE
750, Ch‘;om.m;on“ y=0.4681x+3.6632  0.9984  717.1909
0
10% A% ik H PR

10% phenylimidazole
500 g L JIENE
500 g-L-1 fluazinam

24%JI R
24% fenbuconazole

y=0.4828 x +4.7077

y=0.5784 x +5.1157

1=0.4432 x +4.4244

0.9861 4.0315

0.9790 0.6309

0.9607 19.8957

3% H FEIERE R

3% methyrime dioxin y=1.0747 x +2.8249  0.9966

105.6539

450 gL IR
450 gL' prochloraz
2% S
2% sophocarpidine

R R R A2
Methyrime dioxin

y=0.7327x+4.7134  0.9906 2.4616

y=0.1904 x +5.6277  0.9785 0.0220

y=0.9525x+3.0458 0.9939 112.6404
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