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Fungicide sensitivity of Corynespora cassiicola strains with different

phenotypes isolated from cucumber in Baiyin of Gansu

BAIBin'"" HE Su-Qin®" JING Zhuo-Qiong® SHEN Pei-Zeng’
ZHANG Guang-Rong' WEN Zhao-Hui’

(1. Institute of Agricultural Quality Standards and Testing Technology, Gansu Academy of Agricultural Sciences,
Lanzhou, Gansu 730070, China)
(2. Institute of Plant Protection, Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)
(3. Baiyin Agricultural Technology Service Center, Baiyin, Gansu 730900, China)
(4. Baiyin Station of Plant Protection and Quarantine, Baiyin, Gansu 730900, China)
(5. Gansu Entry-Exit Inspection and Quarantine Bureau, Lanzhou, Gansu 730020, China)

Abstract: [Objective] Via researches on phenotypic features (optimal growth temperatures,
sporulation quantity, etc.) and fungicide sensibility of five strains of Corynespora cassiicola with
different phenotypes isolated from cucumber in Gansu Province, to provide technical support for
control of cucumber Corynespora leaf spot and stem blight. [Methods] The optimal growth
temperatures were evaluated by temperature gradient method; The sporulation quantity was assessed by
conidia yields per unit area on PDA plate; Fungicide sensitivity of Corynespora cassiicola strains was
assessed by amendment plate method, autoclaved PDA media were amended prior to pouring with 8
different fungicides. [Results] The optimal growth temperatures of all the five strains were among
25-30 °C; Conidia amounts of the strains with scanty aerial hyphae were significantly more than the
strains with luxuriant aerial hyphae on PDA plate (cultured 5 d at 25 °C); Under test concentrations, the
sensitivity of the five tested strains of Corynespora cassiicola to eight fungicides successively were:
mancozeb>flusilazole>tebuconazole>difenoconazole>procymidone>chlorothaloni>azoxystrobin>
carbendazim. [Conclusion] Different phenotypic strains of Corynespora cassiicola isolated from
cucumber were different in optimal colonial growth temperatures, growth speeds, sporulation quantity
and fungicide sensitivity. At the tested concentrations, the strains showed very low sensitivity to
carbendazim and azoxystrobin (inhibition rates<40%), which implied that the two kinds of fungicides
had lost its effect on control of cucumber Corynespora leaf spot and stem blight in the region.

Keywords: Corynespora cassiicola, Phenotypic features, Fungicides, Cucumber, Brown leaf spot,
Stem blight
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N FHEHIEE Corynespora cassiicola, WAERTR I %M 20.0, EAERY 12.0),
HFEESIE 1, B 1, 1.1.3 WRIEAREN: RTINS KAl H kB L
1.1.2 RIS E(g/L): PDA (545 2000, # % 2.

#z1 BTFAEMRE EHERE Corynespora cassiicola K

Table 1 Corynespora cassiicola strains used in this research

WSS GenBank ARAGAT[R] I3 B HRAL TS A(TE PDA AR L 25 °C 1537 7 d)

Strain No.  accession No.  Obtained time ~ Host tissue Colony morphology (7 d on PDA at 25 °C)
cu-1 KT002182 2014.06 ES AUERZIRA R G, 5% BRI, HgsT; TORMH
cu-2 - 2014.06 E REWZKAGCEREG, F5%; WERE, B%E5T; TERWH
cu-3 KT002180 2014.06 £ AERZAGERAM, T WKRETE, N5 AlLaRb
cu-4 KT002181 2014.11 i JLERUERZ; WK RE, REBR; BRASAEST; ORI
cu-5 - 2014.11 U JLRRUERZ; WKL RE, REBR; BRASAEST; TOERBH

A D N . M.~

1 HBEENNE EHASTRREBREELS

Figure 1 The colony morphology of Corynespora cassiicola strains with different phenotypes isolated from cucumber

. A-C: Bifkcu-1(A: 7d, IFH; B: 7d, &M; C: 30d, 1EM); D-F: #ifkcu-2(D: 7d, iFf; E: 7d, &M; F: 30d,
1EM); G-1: @i#k cu-3(G: 7d, 1EW; H: 7d, #Fm; 1. 30d, 1EM); J-L: Wkkcu4 J: 7d, IEm; K. 7d, #m; L: 30d,
ET); M—0: itk cu-5(M: 7d, IEfi; N: 7d, #f; O: 30d, IEM). $53R50F: PDA MR 25 °C 153%, H53RILA4E 72 mm.
Note: A—C: Strain cu-1 (A: 7 d, front; B: 7 d, back; C: 30 d, front); D—F: Strain cu-2 (D: 7 d, front; E: 7 d, back; F: 30 d, front); G—I: Strain
cu-3 (G: 7 d, front; H: 7 d, back; I: 30 d, front); J-L: Strain cu-4 (J: 7 d, front; K: 7 d, back; L: 30 d, front); M—O: Strain cu-5 (M: 7 d, front;
N: 7 d, back; O: 30 d, front). Culture conditions: Cultured on PDA at 25 °C, Petri dish inner diameter 72 mm.
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1.2 REH*E
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20, 25,30, 35 140 °C 5 MR IR HFRTE PDA
bl | 25 °C #5535 7d i, HEELSZIER 5 mm
WYE, R PDA SFAR e, EASERE T ER
MRS, ACPREE 3L, B 4 dEHTER
SO PR VA AR 5 IS PR ARAE 40 °C W kL (FE %
BET, ARKEESAER) TR 4d )5, 7
JiE 25 °C K537 7d, WMERIS IR AL K AR DL
1.22 W= (HAFERIE PDA AR L 25 °C B
Kige 5d M 21 d, FEEIER 12 PAEAEUERE 5 mm
E22H 3 A, B 15 mmx150 mm 3, A 3 mL
H KK IMA AR 80), H 4R 2 min,
WA 20 L, AR A 174, JF9r
N TR em’, AT 3 K,

1.2.3 % 8 FhREFIROGLREME: RS 25 Akt
F7 AR R 1, (A2 74 IR O P vk
(U BEAREGT), T A 100 mL K5 3230 in 25 i
(#2), BIMLFT, MIEFRILEEREE 5SS °CHF, 1

PDA 153250 BN A 8 FhEEHRZY ], Bl A H
VR 12 25574, T A B ER 52 3 1L, LAAS N2 () PDA
BRI R IS TR RAE PDA “FAR I 25 °C B55%
7d, TEREENGINEAR 5 mm EYE, M35 257
Py, B 25 °C fHiRE R, 7d ARk
DI TR P5 AR, THRMIARCR . R85 % 30 d,
WAL 45 b HH R 22 A K TN T T S AR AR

B 7 2B A ] 3R (Y0)=[ (X MR TRV B AR Ak B
T AR )W RV ELA]% 100,

2 ZR545M0
21 REEKREEEKEE

BIAK cu-1 Fll cu-2 35 F A KRBl 25-30 °C,
Pk cu-3 .cu-4 Fl cu-5 HE HA K IEE K 30 °C (B
2)o 40 °CHiff 4 d RAEKMEMHREIZE 25°C7d
J& . PR cu-1 A 173 R 2SR K, Witk cu-2
A 23 R PR AR, Btk cu-3 FITA TH 2 PR
KA K, FRE cu-4 Al cu-5 AR 22 He 2 RiK
HAEK A 3A), VIR cu-4 Fl cu-5 Xt 40 °C

F2 FREFMERERRE

Table 2 Varieties and testing concentrations of fungicide

AT A7)
Variety of fungicide Manufacturer

R fe TR B (R R 50
Recommended dose
(dilution ratios)

100 mL 355 FEAN 25 5 (i)
fungicide added/100 mL
medium (commodity dose)

75% F BETA AR 5 TLEA 7RI A A R A 500x 200.0 mg
Chlorothalonil 75% WP

50%2 B R AR PR 5 WL A A R A 7] 500% 200.0 mg
Carbendazim 50% WP

T0%A CARGR BT IR A5 REETTAR T AR A BRA 500% 200.0 mg
Mancozeb 70% WP

50%:2H 5 R FTRBPER 5 HENZRPRAARTHEA T 1000 100.0 mg
Procymidone 50% WP

10%6A ik A ERmE 7K 43 HCK7) KA BLEA R A 1 000 100.0 mg
Difenoconazole 10% WDG

430 g/L J3 MR ) HERAZG LA R T 5 000x 20.0 mg
Tebuconazole 430 g/L SC

400 /L FRAEMEFL A (YA 7 5 000 20.0 uL
Flusilazole 400 g/L EC

250 g/L W T Pk = v 5 FEIER R INER ARG A BR A 1 000 100.0 uL
Azoxystrobin 250 g/L SC
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Figure 2 Effects of culture temperature on colonial growth of five strains of Corynespora cassiicola
Note: Cultured 4 d on PDA.

“eu-4-mutant strain

B3 TESEMSEAERNS TERSHENEREFIMNSERLE L EKNSTIER
Figure 3 The effect of sub-high temperature on Corynespora cassiicola isolates collected from cucumber and fungicides
mutagenesis to the strain with scanty aerial hyphae

e A PHARERAE 40 °C 3R 4 d R, IR 25 °C Hi9R 7d, bk cu-1 A 13 INERZIURE A, Bk cu-2 A 2/3 MR 225
WEARK, Wtk cu-3 T R ARRERE AR, Wtk cu-d Bl cu-5 MR ZRSFWE £ B-C: Wbk cu-4 MFREREAAS bR,
£ PDA VA I 25 °C 5537 7 d M130 d fIEvEIEAS, AW UERZABINZ®B: 7d; C: 30 d); D: Wik cu-4 SILHREME AL RiIbR,
TERREMR S 254 |- 25 °C 3557 7 d, 7R B8 AR 175 A8 YRR R0 A ORI IR T AR b s BT TR cu-4 FEUS IS [R5 Y 5 24
AR E 25 °C 15FR 30 d EVEIEAS, /R R MEmE | CREE T PR SRR AR T R cu-4 MIEZEFERT, BIVETE S5 TR T Ak Yk
AR, JEFRMIANAZE 72 mm.

Note: A: Tested strains cultured 4 d at 40 °C, did not grow, then conversion to 25 °C and cultured 7 d, one-third of hypha block to restore
growth in strain cu-1, two-thirds of hypha block to restore growth in strain cu-2, all hypha blocks failed to restore growth in strain cu-3, all
hypha blocks restore growth in strain cu-4 and cu-5; B, C: Colony morphology of mutant strain induced by flusilazole, cultured on PDA
at 25 °C, show that aerial hyphae obviously increased (B: 7 d; C: 30 d); D: Strain cu-4 and its flusilazole induced strain, cultured 7 d at 25 °C
on flusilazole amendment medium, show that the sensitivity of mutant strain is lower than wild strain to mutagenic source fungicide; E—I:
Colony morphology of cu-4 cultured 30 d at 25 °C on media medicated by different fungicides, show that fungicides mutagenesis of

procymidone, tebuconazole, difenoconazole and flusilazole, colonial morphotypes were differ with original strain. Petri dish inner diameter
72 mm.
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TR TR TR A2 P Fee i, A BRI R cu-2 Al cu-1, BEPE
cu-3 MY A2 P 55
22 FHE

PR RTE PDA VAl I 25 °C SRR 5 d Ml
21 d, AFERBEREM T AR 225 0,
TS A 2 E R (cu-4 Al cu-5)553% 5 d W=l
RIATSA 1.08x10°-1.49x10° MEF/em’, BEL TS
AT 22 PRI TR (R 3)
2.3 ¥t 8 FAREFIAT BRI

53 A BTN 22 3208 10 R A (] 98 2B T PR ) 7%
BRI U AEE 22 57, BRI cu-3 X 8 R AT Y
FRBURME AR . RS, 5 NIRRT
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s ARERG > TR > 1 s >R ik FH P e >k o,
R T T > R > 22 T R (3R 4) TEIE ik g
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A TR 22 B 3G 2 (] 3E-),
3 i

SPINE vz o P L) N sl Pam GRS E!
TARMEAE 7 o T R A B ) A v T R — B A%
2 RTE o A2EA 208 S TR IS e 22 5 TN, R
T RN Ak A AR 2 R P R AL, AR TR
A ARKEER . PP BURTE SRR AR

7,);5,1,{:[14—16] .

EN I L R E b 9N DB A S0k ¥ N ESi
PMRAEE AR IR . PR/ K | o Joxd
AR UM S 7 AR 22 5 AR
HAE 22 F 0 H kR cu-3 % 8 Fh AR T 77 1 P44 45k
JEMERRAR, (EXF 40 °C AV R iR AU (40 °C K597 4 d,
W EIZET); AR K, £5%, TR U
cu-1 fil cu-2 FRRE 224 Ko Bt , B 2R E00
() U Fo s (e ) s AR TR LD B TR R
XF 40 °C i T A i 57 = g B 5 i AR
2R BERE, X 2 0 R N RUEERS = TR R 2
FRAEMR ., MR ARE, Ak 2 H R
TR R T ) BRI IR (T 7 38 <40%)), 3 2 IR TR
I RNz X AR B BV E R, iR
SRR RIS R B A B TS E , AT TERR E DA
WS RUREE | SRR | R PRI S e R A
PEREFACEHH, DAESR APy M=z | it
KRl A, P Pascr.

FEREMIRIR T R I, TRIRR cu-4 19 FRURE S5 AR TR
BRXTZ PR | Hva R AR B PR s R SRR
WA PR R R A B A TR RRRAEATR, ELXST FE T  R  T T
P URPERCET A TR RIS 5, AR SR TRARAE PDA T4l
P TR 22 A R R S A T R TG 25 R (]
3B-D). AR5 PR AR B0 1 55 1 B AR B A TG
Z5%, ARET SRR .

=3 HINEFRTE PDA 4R L 25°C BREIEF Sd A 21d pEBFEH=

Table 3 The spore amounts produced by different strains of Corynespora cassiicola (cultured on PDA for 5 d and

21 d at 25 °C under dark)

Witk 'S Strain No.

5 d Conidia amount (number/cm®)

21 d Conidia amount (number/cm®)

cu-1 1.70x10%+1.47x10% C 9.68x10°£1.78x10° B
cu-2 5.94x10*+1.47x10° C 9.17x10%£6.74x10* B
cu-3 8.49x10'+1.47x10* C 5.10x10%£6.74x10* B
cu-4 1.49x10°£1.20x10° A 1.28x10%+1.84x10° A
cu-5 1.08x10°+7.10x10° B 1.46x10°+2.75x10° A
HRAEAH 2554

Times between the maximum and the minimum

1.75x10° 2.87x10°

T RSB R R T EFRoR 2R e, .

Note: Different letters in the same column indicate highly significantly different according to the LSD test (P<0.01). The same below.
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Table 4 Sensitivity of Corynespora cassiicola strains to various fungicides

Kb ##1*8 Inhibition rate (%)
[Leenest cu-1 cu-2 cu-3 cu-4 cu-5 Average

0, e T la vy CASS|
7 Aﬁlﬁ{%ﬁnﬁ ﬁ*ﬁ“J(SOOX) 49.68 E 51.06 E 1541 E 65.53 D 64.18 C 49.17
Chlorothalonil 75% WP (500%)

o Pt e
>0 A;%Ti[“iﬁfﬁk FERIRI(500) 272G 443G 3.84E 19.90 E 2430D 11.04
Carbendazim 50% WP (500x%)

0 > A YA ‘\ = kz|
70% AR ¥ RTIRAERRI(500%) 100.00 A 100.00 A 80.60 AB 93.73 A 87.26 A 92.32
Mancozeb 70% WP (500%)

0/ ; ‘\ J B *I
SOA)JEEEEHE ﬁ*ﬁnj(l 1) 79.04 D 77.38 D 67.10 C 74.10 C 75.52 B 74.63
Procymidone 50% WP (1 000x)

0/ i S SN\
1076 RA S bk BURTR(11000) 7820 D 78.52D 7483BC  84.61 B 86.29 A 80.49
Difenoconazole 10% WDG (1 000x)

> B LI X
430 g/L M 57 (S5 000) 84.49 C 83.94 C 81.64 AB 85.85 B 85.67 A 84.32
Tebuconazole 430 g/L SC (5 000x)
= w2 Y
400 g/L FREMEZLYI(S 000%) 88.68 B 88.16 B 87.53 A 87.05 B 86.92 A 87.67
Flusilazole 400 g/L EC (5 000x)
2 EELyw

250 g/L. EEARRER(1 000) 3753 F 37.00 F 32.86 D 2331E 26.18 D 3137
Azoxystrobin 250 g/L SC (1 000x)
Average 65.04 65.06 55.48 66.76 67.04 63.88

1. LIPDACHFERISESRIE, 25 °CHE5RT d.
Note: PDA as basal medium, cultured 7 d at 25 °C.
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