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Pathogen identification of Corynespora leaf spot on strawberry and

its sensitivity to nine fungicides

WEN Hao, ZHANG Guijun, BI Yang’, YAN Zhe
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College of Bioscience and Resource Environment, Beijing University of Agriculture, Beijing 102206, China)

Abstract: The pathogen of a new strawberry leaf spot disease collected from Zhucheng city, Shandong
Province was isolated and identified. Its pathogenicity was determined by indoor inoculation. Its
susceptibility to 9 fungicides such as SYP-14288 was determined by mycelial growth rate method. The
results showed that the pathogen was Corynespora cassiicola according to the morphological analysis
and ITS phylogenetic analysis. The results also showed that SYP-14288 had a strong inhibitory effect
on the mycelia growth of C. cassiicola, with an average ECs, value of (0.27 £+ 0.18) pg/mL, which could
be used as the first choice for the control of strawberry leaf spot disease. The mean of ECs, values were
(0.66 £0.21) pg/mL, (0.85 = 0.25) ug/mL, (1.4 = 1.2) pg/mL, (1.8 £0.3) ug/mL, (3.8 + 3.0) pg/mL and
(4.5 £ 2.6) pg/mL for epoxiconazole, myclobutanil, prochloraz, difenoconazole, azoxystrobin and
tebuconazole, respectively. Chlorothalonil and mancozeb had the lowest toxicity. The results have

provided a reference for the control of Corynespora leaf spot on strawberry.
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Z FHEHE Corynespora cassiicola & fl
AR AL IR FR,  H TR Hh AT R A A T
RINAZIP R S FLRE M A% RO W AR BRI
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£ 10 mm 7 KF 20 mm, TERGE R, {EEIE
IS, B () 3 T AT AR AR € (1) 43 A
i, A FEEAM R, R K
JRAFAEAR K o

CAHMARY, £ X% C cassiicola 7&—
Rt FVE 0 A LB D, BRfaFHHaEsh, ibn]
faFHZMAEY, A EVEHETZ, e ARG E R
Cucumis sativus™®. H® Nicotiana tabacum L.
YK Ixeris polycephala'. K 751¢ Kalanchoe
blossfeldiana®. .M & Vitex rotundifolia?. £
¢ var. ramosa Hort."™\, #§4€ Gossypium spp."¥. 4
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1.1 RIEMRE
L11 R E k2018 ML AR5 v 3 T SR A
RIFM, SEMAL B, B, SRR
WAL Y, R TIE R RSB Lm = .
1.1.2 #HERE SREWE MR
(PDA): 200 g 5. 20 g #i &bk 18 g Bk,
1 000 mL 7K.

KIEHE (WA) #5353 20 g BRI €A T
1000 mL /K, F 121 'C &EJEEHCKE 20 min.

1.1.3 %R 97% WKEENZ (prochloraz) JR 24,
BUNIRFERAAG TR AT ;s 98% ik H FAME (difenoco-
nazole) 25, BUMFHRMAIRAF: 98.5% X
FREEF (mancozeb) JR 7, WALBI KRN THIRA
H]; 98% AHH M (myclobutanil) J5i24, i) Eg 5
A5 98% H I F (chlorothalonil) J%4, {AE§
BERRUERAF; BUKE & (SYP-14288) i
2y, TRBHAL THFFCRE; 97.8% M IAME (epoxicona-
zole) Ji 24y, TR H P s 98.5% W& 15 i
(azoxystrobin) J5i 2y, VLIATA R EE R AH]; TR
IEEE (tebuconazole), VLI FERLGHRAF. —
LA, dEstb T s 99% K#fi5ER (SHAM),
Sigma-Aldrich (F — H JEWWHABCL AL 1.0 x 10* mg/L
MIREA, T Qols A% B 7l 2 P #5 77 I i A i 55
BEIELE) o
1.2 REHE
121 #HEARREEH®ROG I H S L
1.2.1.1 WHE  SFJaR ik, B
R B RO SAg RS S A AR, K R B
JIBI B4R 3~5 mm K/NIET TR, 5B 75%
FEIZi 30 s, FRETE T HON 1% KR EBRIE IR
HR I 1~2 min, &5 R KBER 3 k. B+,
R3] PDA PAR ET 28 C fHIE . SBIRE4&M T
Ft, 3 d JE PR A I B v g i S A KR
NI RS IR 22, B S PDA PR B k474l
b, RIS IEE AR 7Y . ¥ A7F & PDAIRE T,
T 4 °C Hih OrAE
1.2.1.2 BFREEMNE Ko 82 AR ki
T PDA PR L (9cem M, 15mL ¥57#%), F28°C
fHE . AR, SdEERFELSGAEKIR
SHFE A BT ER 5 mm [ #H . & M
1 NEPET PDA PR g, 28 °C R & F TS
7t 5~8d, MEILFKEE MR, Bite, AR
(B R B2 A S o HE T TR S
1.2.1.3  HUw e MRIERTH EN, K55S
B 005 Jo B 4 b B R AR AR s b, LSS UE
#omitk. B AR R RAE PDA I 25 'C HREE 9% 6 d,
WEESS R, FINIEIE-20 F 2K /K A ¥ 7 e
HRIR B N 100 N/mL BT, & H .
WO i v g i )y 5 2R S52, H B oROK bk fE
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HATHER AL B (75% Wik, 30 s; 1% IREREN,
1 min; FCHEKMPE 3 ). BT, FREAE 0,
AR, AWM S ANt AR DLk
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WA B 773 R, HOEET 28 C K#M
o, 12 h/12 h BREAS B R TR, B H AR o RO e i
TR E R 73 B 5 55 8 RV F MR

122 HtkER

1.2.2.1 A:[AI4 DNA $#2H0 RAHAG R 1E A4
BHEEBR A AR SE R 4 DNA P ol &
(EBH) AT s L (R 41 DNA (P32 HL .

1.2.2.2 PCR ¥ HFIMF LLAE BRI 2 DNA K
Btk , KM ITS 514 ITS4 Al ITS5 #47 PCR 3
U9, PCR MAR RN 50 uL: 1EH 51404 1 ul,

DNA #4% 1 uL, ddH,0 22 pL, 2 x PCR Master
Mix (7 2 x Taq DNA Polymerase, 2 x PCR Buffer,
2 x dNTP) 25 uL. PCR # 34 MFEF: 95 C TiiAs
% 30s, 95 °C AP 30s, 52 CiEk45s, 72°C
FEAH 90 s, 35 AMEIA, 72 C IEAH 10 min®”, PCR
TG 1% SRS vk il s, 2k
ANEHEREER B A R A R AT .

1223 RGKE ST F% GenBank MWuli, X
Fi BLAST A% P 45 FCA K 3% 1 )7 51k AT
FEVEPE LS, DL Mega6.0 BEAT Z 8 HLXT R, DA
[ J@ IR A C. smithii (HE584869.1) 1E N4, %
B HKY #7, F Mrbayes [ DU ik i 248 %
B DL SRS B TR S CARIE R R
R, i & RRIISESC R

% 1 Corynespora cassiicola 5% 8 P ERNEKES

Table 1 Strains information of Corynespora cassiicola that used for phylogenetic analysis

FE ES
Host Source

Bt TS
Isolation GenBank No. ITS
Coryneivglo)rlagf’g;siicola MK294544. 1
C'(gf")sfg_‘g’)l” MK294545.1
C. cassiicola KX638445.1
C. cassiicola AY238605.1
C. cassiicola JQ595296.1
C. cassiicola KU593529.1
C. cassiicola KY 082696
C. cassiicola MG132183
C. smithii HE584869.1
C. cassiicola MG132184

Fragaria * ananassa In this study

Fragaria % ananassa In this study

Vitex rotundifolia China
cucumber Korea
Cucumis sativus China

avocado trees South Florida

Fragaria x ananassa China

Fragaria x ananassa China
rainforest trees Germany

Fragaria % ananassa China

1.2.3 A EE R E A g E
THZETEAK (DMSO) B HEE 9 Fh o B 7 B 1k
R 2 R BRI E I RER, 4k T MR A R R 5
JREWERZGM, . B4 KR ke
WM 5E 9 Fh 2% B 70T By 0 85 45 2 1) 2 A 4l 1 pk
SD18-5 1 SD18-8 1 224 K kil /EH « #ftik
W MR IR T PDA AR L, T 25 C. BEEAMHT
ik 3 5 d, FTHCEAR 5 mm RS, H8T B2
9 cm. 7 RYIBTEWKEE R E A PDA TR F, B
TSR, FOEER 3R KTFRET
25 °C B 8 d, RT3 Xkl & % kb 2
(TR 6 ELAR, T B o2 B R A [ A B Ak BT 5 Ji
B B 22 AR K A R DA 2R 1) LA D Ak
W (v), 2700 o SR B BB AR bR (x), SR HEE
JIENEATTHE y = ax + by MK REL () FIZFHITIA 2K
N IR (ECsp» pg/mL).

Fz2 HARENFERRIRERE
Table 2 Initial concentration and series dilution

concentrations of the fungicides

- R R ROV
Fungicide Initial concentration/ Series Adllutlon
(ng/mL) concentration/(pg/mL)
azjﬁf}%?fbm 100 0.001, 0.01, 0.1, 0.5, 2.5, 10
Chliﬁinﬂ 100 0.001,0.01, 0.1, 0.5, 2.5, 10
diﬁfigz%le 100 0.001, 0.01, 0.1, 0.5, 2.5,10
epoif?rfiézole 100 0.001, 0.01, 0.1, 0.5, 2.5, 10
mycélllﬁlinil 100 0.001, 0.01, 0.1, 0.5, 2.5,10
Qﬁi“;ﬁ 200 0.001,0.01,0.1, 1,10, 50
prﬁﬁoﬁ?ﬂ 10 0.001,0.01, 0.1, 0.5,1 , 2
ngl%%g 2 0.001, 0.01, 0.02, 0.04, 0.1,0.2
PR 100 0.001, 0.01,0.1, 1, 10

tebuconazole
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2.1 FREEEHKESAEZSHRES

MR RF . 7F PDA R %k E 7% IE 1
B IR B 2 K B, FRZRAR (B 1a), B HIZE
DK EHE (B 1b), /AEBTER, BHK, —
SN, EARN (22.3~29.7) um % (6.5~8.4) um (& 1c).
Wz R R M B R 5, 3d A AR
wm, HEERKOEE, Wege (B 1d);
RERSL)G, 3~4 d A WABEREE, FRIHEZ G2
WK (B 1e). MRIETEA - MERYIE % 8 9 J5
NEEALZ EFHIEE Corynespora cassiicola (Berk. &
M.A. Curtis) C.T. Weil'l,
22 RGERESH

RH 1222 iRk, LIRJE R SD18-5 Al
SD18-8 LK ZH DNA JNHfR, PCR ¥ 4% rDNA-
ITS BT, 2 AR BEA 569 bp 1 567 bp
FIFH). 53K 7513258 GeneBank (NCBI), 3kf5
FER B 55 (MK294544.1) 1 (MK294545.1).
FIF ITS K, T HKY B8, DL C. smithii
(HE584869.1) AyAME R I AN ] il & (BL4E A 55
RN B AR AT 7 Uk E A . AR RME N

a: BVEESIEMAE; b: WEBSHEIE; o 2EAT;
d: HeRhRE T e HERh AR,
a: frontal view of colony morphology; b: back view of colony morphology;
c: the conidia of C. cassiicola; d: the pathogenicity of C. cassiicola on
strawberry leaves; e: the pathogenicity of C. cassiicola on strawberry fruits.

1 C. cassiicola BEFS . BURMEURSERTFE

Fig. 1 The symptoms of colony morphology, pathogenicity,

and conidia of C. cassiicola

0.6, WEHEY C. cassiicola BT+ —3 1,
e, FTULNRGK B 5 LA i 5 B SD18-5
SD18-8 N C. cassiicola (& 2).

| »
| C. cassiicola, cucumber, Korea

5.5749

4.1863

3.0626

la, Vitex

c difolia, China |

1.965

0.6
2

C. cassiicola, avocado trees, South Florida
1.4902
C. cassiicola, China MG132183
2.983
C. iicola, China KY082696
1.7963
C. iicola, China MG132183

T rDNA-ITS FHIHE C. cassiicola RH A B

Fig. 2 Construction of C. cassiicola phylogenetic tree based on rDNA-ITS sequences of C. cassiicola strains SD18-5,
SD18-8 and their related species

23 HIXREFIXNZEERENEH

5 (3R 3) R 7R 9 BRI
U B e X6 B vk SD18-5 A1 SD18-8 HI 7 /1 e ik »
S35 ECs BN (0.27 + 0.18) pg/mL;  HUCHRIE
e, JEBAME, REEEANREE IR, P35 BCs, [HAE
0.66~1.8 pg/mL 2 [A]; 1 B Fg RN I M2 19 2 ) —

fie, TS SRR R 10 R B
ZiL5Tie

2016 SEALET] FG A A M T RO 2 F
% C. cassiicola | FAEFEAIMDER, H/2H [EH
Hi%f Fragaria % ananassa bR I —FhHrm 0,

3
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®3MREFIXNZERBFER SD18-5 ¥ SDI8-8 HF ]
Table 3  Toxicities of nine fungicides to C. cassiicola strains SD18-5 and SD18-8

A B Tt ECs/ R %R 44 ECy fH
Fungicide Isolate (ng/mL) Virulent regression equation Correlation coefficient, »  Average ECs, value/(ng/mL)
W B g azoxystrobin SD18-5 6.6 y=0.36x+4.9 0.98 3.8
SD18-8 1.0 y=0.67x+5.0 0.96
T 1E chlorothalonil SD18-5 6.7 y=0.82x+43 0.97 27
SD18-8 47 y=0.54x +4.1 0.96
2Kk B 2R difenoconazole SDI18-5 1.5 y=0.77x+4.9 0.95 1.8
SD18-8 2.1 y=057x+4.38 0.97
FI M epoxiconazole SD18-5 0.85 y=0.63x+5.0 0.97 0.66
SD18-8 0.47 y=1.6x+55 0.99
[ B myclobutanil SD18-5 0.62 y=0.81x+52 0.96 0.85
SD18-8 1.8 y=0.99x+5.0 0.96
R ARHEE mancozeb SD18-5 89 y=23x+0.64 0.98 86
SD18-8 85 y=17x+17 0.97
WK% prochloraz SDI18-5 2.5 y=0.70x + 4.7 0.99 1.4
SD18-8 0.29 y=097x+5.5 0.97
MK B E SYP-14288 SD18-5 0.43 y=0.47x+52 0.98 0.27
SD18-8 0.10 y=0.69x +5.7 0.97
T B tebuconazole SD18-5 6.9 y=0.57x+4.5 0.96 4.5
SD18-8 2.1 y=0.99%x +4.7 0.99

Lz CLARCTE (1) B A e T BRI 5 0 D7 VAN,
KR TR RG KBTI, 4G5 B0R LN
SEMTERSF 00T, W€ 1R B LR v 30T 1) T
Pk SD18-5 #1 SD18-8 H% £ H#I% C. cassiicola.
PR IRE T T2, @aPia ok M. 6 I H
(i) ¢ 9 i IR 5 5 2 4 8 T B0 5 A0 O JEL o A A
L, IR, 453G B AN R RE TR R B iR
MNTIT BT 6 R A AR . b Ak, o B A ) F
T AR = B AR R E AL, TR E AT
Mak, e R 5 IMAEY BT EE. B
i RECAE, RS RREAE, S5, bR
HEAEMNER, HKAE. TREKRRERAE
&, DB E 2 E TR T ) B AP R - B
TRAEAO A P o A B S .

AT A B 280 T A A B A 2
7 T Sy g PR ST A 0 TR T SIS P T 1 A 5 T
P o = A 28 R A A e R A TR A M DL % B3 B T At
S H0 RS (SDHIs) [ FnL B it e 55, {5 G
F T B 6 B A B (R 24550, R A 5 11
B L, AW 7 LA 2R A
2% T 7 LA SR 2 2% B R UK TR i N R 2 77, ok
Bb A5 FL NS B A i AR DR () 25 0 . AR U E
GERERM, TERTIREL 9 FRAL R A, BOR
BRI JF2 oF 22 3 W 0 5 1 BT 22 A K B A AR 5 R 41 ) 4R
F > AT Oy 5 2 A 1 I DR Ak 2 7 06 1) Ik 2

o RUA B A2 bR L B AL I 58 B 6] 1) 140 0 B %
WA, BEAMEE. @ TRERR Y, HAEA
BUH 32 ORI E I, VR 7 U2 R
EH, ARAHEREITIERN, U ER,
HWAER HRAEZRRATEE . BAr, XMURE
XPAS TRV B VR L A o, anH X AR
i BETCBIELIA «  VH1 S B A% Jod ARk 8 5 3 B ¥
RO e, BoR BT Rl 5. R T Hbt
PR T, MRS R = 2557904k B 7 15 3RS
T PR B 6 U B i R v AR AR, (H AR K I
FH JB) 701 B AR 2T 25 R B — R 2 KK B i
M, S fEm R w e v ditt, Wk NiZS
Z P AE FIBLHIAS 5] () 245 750 e Hi it FH
REFFLERRY, =R E R M. HOE
M L Tk R A s DL R IR s 24 22 351) K B i o) 22 3=
% C. cassiicola BRI FIHIHEME, HAEH
B f i 22 A 6 B A G i, e B AR AR T
PERES, i e 5 RCR B g B A A E 7R H L
HFIVE 7 20, WS AT AR D e A v AR I DR B 7
R IL A7), I SICRE AR . EHAEE
M2, HTABFAET T ENTINE, i
S5 R I A R AR 24 70 5 F [A) 1) SE R B R, T
25500 IR B D7 20 A IR A 30 P 25 R 3R 1 2 RS i)
FLAE H R SEBr L ROCR, B, ABE 7T 45 R ik
it — Pl ARG b0 DGR, DA A 4
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