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Status on Pathogenic and Resistance Gene of Cucumber Target Leaf Spot
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Abstract; Cucumber target leaf spot is a new epidemic disease of cucumber in china. Experiencing long-term scientific research,

many breakthroughs had been achieved in the fields of pathogen and resistance genes. The research progress on the occurrence
y g p: 2 8 prog: s

characteristics, pathogenic and resistance gene of cucumber target leaf spot were summarized in this paper. The problems in

present studies were pointed out. Moreover, the corresponding suggestion and research direction for future were discussed, in

order to provide reference for the identification, control and resistance breeding of cucumber target leaf spot.

Key words : cucumber target leaf spot; Corynespora cassticola; pathogenic; resistance gene

T JINFE 18 1 BEFS ( cucumber target leaf spot)
SRR B B, J2 T 3R UK ( Cucumis
sativus L. ) A2 7= BT 4508905 3 | 75 55 MR 1% Filis
TR K 25 P R A, s e, L A T Ik 100% , 3
JSE BB AR S IR A - R
ﬁiﬁﬂﬂ RIFRE L IR S A B T L P i F
GEHEAT T 253 LAIHI b B TR F6 I 559 1) F 9 4
@té}%’é

1 REBRMERES

1.1 RE#HR
LTI A0 P BRE o i — o b S0P I 3 A

s B #9:2016-03-28 ; 3 HHA:2016-04-21

el FEE T i HE s 7 e A Y
A K MHE (http://nt. ars-grin. gov/fungaldata-
bases/) . H 2005 4 LIg , A TRAZH 7 FR [ 42 L |
Herh AERE ARZR PEAL PG e AN AR G A Y FH )
A 38 % A BT F6L I B 1 & A, P JE LR
A AAC AR AR S5 SR e b & A= ™ R, F )
KRR A 10% ~ 25% , 7 F I 7] 18 70% , # =
100% ,AF- 8 K it 2 42 7e " F BA & AR i &
B, T Z R EEETZ R R E R S
AR R MES S B IR Z | RS B
RO T B S 4 R YU b R 5 A, H
DR S 25ty B TR AR B B 1 i i 322847 LR L
F. Butchers (7]

Disease Resister''’ | Intimidator

HEEWMB . BX8KA L 4T EH (31401888) ; kA F 3t £ = W B AK £ E (CARS-25) % 8

EZE BN

PiIKE AR, EEAF M AR £ E ALK, E-mail:973735442@ qq.com,

* WEEHE AR BT L LS

Ji, FENEHYEFFH R, E-mail:Fujunfan@ 163.com; ZF R X R, H+EFH, EENFREREL A EHE, E-mail;

libaoju@ caas.cn



170 ‘ 4 4 # A gt & Current Biotechnology

(XP3501217)  Moctezuma ( PS102095) "*  Market-
more97%) Hybrid 725021100 Royal Sluis Wautoma
1 USDA 6623E"" i [ Py 41 38 A B i Pl i 38
W FEAEE S5 A S 5 B 3 5 EE 38
SR K MR H X S Pk i Fh 2% o i
FHTE AR 385 FH A 1 28 X s 4 7 0E— 25 5%

1.2 EfRiEs

BTV 76 B 76 2 TR A AR I3 e i
RN, EESEE N A6 # AR R 2E ]
FEAR N K TG B, i R 2K S i e AR
Z R EA SRR T, SR R T
ZIRAYTRAT A EEFE T ge A, R i s K] o
W38 AS B TET 45 R | O B A 3 AT AR
K. IR IR LR 224k o A AT AR A
FREF IR R 1 e A AEIE SR R
DAFRFH7 1 7 SR AT i B AR %0 AR
PR 29 D P T 2 A A 2 AR 3 A 4Tl R
FF K RIRAL 36, FEAT R Gs . WA= Y4 I i B e
Az LI 43 A A6 AU 1) S L S R R AT AR
Yo IR — A K F T T 2R R Y, e
H 25 e, Iz s & ARt h &t |, J5 2 i 1)
YR, FEm L R R AR R R,
1) TSN TR T N - s 1 = S TS o 11T
ST BE K B €, R T
WEAG, 2EE G5 REIESOREBINIE . BN
ZEFARK, 43 R KAVEE /INBUEE R AR BE 3 R
R MR 0 B A KRR TR
B, 9 BREAE 38 AT 2 B 2R AL 5 s ™ S A o B 3
F R BRAGT

1

2 mEFHRER

\

21 ZEEHEBRENESEEMNEESHFERR
o RS B T 6 P B 1) i D 7T A 22 2 1
[ Corynespora cassiicola (Berk & M A Curtis) C T
Wei], 3 J& T 22 1 40 ( Hyphomycetes ) , 22 71 H
( Hyphomycetales ) , 1% {2, 1# £} ( Dematiaceae ) , & {fd
J& ( Corynespora) , W TCPERI H 1 . £ F M 2
Nl W R I G SN R E NN e s &
FOHERT . £ R SR AT SR S
fiE 2y - 237 W 2 R (L AR AL sl R | BAy
4~20 MMEFERE, i+ K/ R (40.0 ~220.0) wm x
(9.0~22.0) pm, FEfiff 58 B2 (4.0 ~8.0) pm, 7304

flF R B AT 0~9 AN BIAEIE 2 AR, )2 A 58
(110.0~850.0) pmx(4.0~11.0) pm"** |

TG TEAS F R4 R T A6 254 By HE A
TR JAREE  H 22 5o e DU TR i bk 0 43
FRAISY, BT Y 32 5k 2 A R 4 A
WP 364 T 2R 58 & B WF 98RBT 23 B ic B AR X
W IR R BB L Z RV . A 2 AR Y a5t
TR 5T F LA P IE 2 AR A 5 1P
3 BRI FR BRI OC, S AT E R IR AN
[FWEA . I RFLP F1 RAPD FRic % [ Hr B >
RARHN M X 2425 EAEY) 0 2 ERRHLTE
X153 R T AV AL IR BB S REACR A M 3L
G 1 R G A K R 2 ) EL AT B AR e
Smith 25 FI T 5 A48 A7 % GA4 38T T 4 A
XK 58 A Bt 2 ERERR, K& I 5
WEA R EN AL 2, HstE 260 580K )
NP5 R IFAA O ;52 ISSR 43 FARicH AN T [
DA A T T L DX 87 ke TR it it B T K1) 43K
P2, S A MR IR H M, 258 B
PR B MR | LR L T Al IR Y R
22 AL 2 2K mT e Bk JRAR O
W E N 2 0 5% 261 5 SO A0 | 3 5l
A FERIEAAELER T B MR
L (EF-To FEPUFN Actin FER) X7 3% [ 85 Se M 10
M BE R R HEAT T R Gk B T, K R R
G35 AR R FRER 4 5 A ok IR A EOR
FRAEYIFADC B G MR IR TG, SRk, bt
FEEEHN 2 EAR A AL AR 7 KA IR IR A G
— A DA S AN R P 3 A R IR 2
BRALTE 9 OO BB A R A i 47
RGN 9T,

22 ZFEHEBMEBRSENHAR

H 2 FEA £ 8 R B Cassiicolin, it 5
MRBER & —FRr FREN R, B5 2k
HWVFZar PR R A, IR AR /N9
JiE i R G A BRIE R, & - Pro-Cassiicolin JE A%
WA A5k, H S5 3 E LR MEeiE m
FUARTER, BEAMIF 28 F B Cassiicolin 1] g5 H:
T BE R BURHLIEA ], ¥ 3 5 9% 1 = 6] 7] REAFAE
B EAEDY ) R R A E RN TR
Sy e AN, BEIS A AR b3 8 1 2 3 A A TR
TEA MU FRAE AR A B 3R R B R R



5K A0, 4 IR BRI S I ERE R TR | 171

ABAR e 7 il SRR B i A, O 7 A i B R g
ROV BRI, TR R AE AR AT 1~2 d
N, TR FTUER i b mp 247 ] 600 8] Cassiicolin )
T R, iX ] Cassiicolin 7E 5 J5 14 12 4 411 18
FIRERSE CHEVE T A, R 35 3R 28 1 A) G A
WA L 452 G Ao i AT S SUTAG DN AT Sk B TR
T BB DX 20 52 e 45 AR ) RE A8 TEAE W) PP 5t 1%
R A S 45 R R T R S A T )
B 2 R I BEAEAE Y 22 A T 28 AR ] 5 e g
RURY K RE R, 33 He b i) BE A7 78 J5 28 1% R & B
o R S A ER A AR, BERENENS 2
FRERBHL T SO A G BV R TEL £
SN 7/ R o i i e N R R Sl v S )
TR,

23 SEBEBERAMEAR

2 A TR A ) Bt P 358 oA i & A AR S, X6
B2 2 2h ) Vada o 1P i O 2 W) = Oy Rz
{14 15 3 R X o 0 I e oA o o TR - BE
WYL T R GRS, PR L, H AN £ 3+
BEIPL2G MERF I f MR A A B KT
XPRAE A 3 E AN [F b X RN 27 1Y 165 PR T4
AT T 208 R B BRI | & B e R 2 T
0% 22 B R B s, U R S S 100%, H
A HRIEFRIZIG BN AR TR | R T e S |
N-RAEFBRERZE Qo [ KAWL APk,
Hasama ™ | 2 T 419 #k %K £ T M H R £
PR R AR TR R (A ORI, & BEL 78. 8% 1 T Ak X &2
W R RSP, I 2 68 RAUR TR R B
HEL, Miura %5 383 BF5T 137 k2 350 100 1R Bk
XTI TE R PTG, K B T9% 11 B ik o 2 B R L
Bk, Miyamoto[%’m F Ushio* %f K #
JINZ 3 60 TR R S 17 WE Tk A B T 24 R R U, R
BRI 43 A A X W T P e ¢ B 4 24 1 3 43 L
2RI,

AR A TR AR FHAL B AN TR 7= A B e pE AL
AR, 3TN 2 324 160 P X W oA R e 25 1 1
A SRR TG b 3EHE DNA P4 1, g5
143 (L FERR WL & A R I S B IR
FIRCAS T S M (L R b 254 K AR A Ak, S0l mg
WRIFR S HOAR SRR TR P b i £ &
R T X W T P 1 B M ML 8 B 2, B TR
i SAhB ,SdhC F1 SdhD MV Jit 2 it 114 2 5L 1R 15 28
A R A B SR FAE DG, T SdhB I 5 4

fith 278 L A B R K A AR AL UL T R R
CAC 275K TAC, T8 &R 58 735 0y i & R T ™
A BTN TE (EC5,>30 mg/L) ; 25 F2 48 6 I 4 e
Pk T e 7= A 4 (EC, . 2.0~ 5.9 mg/L) & F
H: SdhC WK 73 o7 22 B TR 5378 M il 22 .SdhD F.
3 89 1 109 {7 H & PR 24 A Wi A iR T80, |
P IR T £ B B 22 1R R PUERLE A P A
EHT B-MEEA 198 A AREALNNA
FiR , % 22 B R N B ) U PR AIL R 5 2 198 13
(AT 2R 58 A8 A M 2 I8 , B 200 7 1 4R TN 22 R 28
78R s 2 R, DT 3 35 24 30 5 B AR 10 45 G VR TR
= A du 2t . E) ] R R R AL A A4
PRI, 0T O TR % RIS DR i P g 2 R e
IS5 TC A 128 B B 2R 1R 25 T S e TR ARG
R e 2]

3 ERXERZEANTERFOREEEH
IR

3.1 EBRENENTR

A DG BT A6 - 5 B0 M 35t A% 0 A i 18 4R
A e N Ay e T A BRE A Y B M 2 e B
TR IE R, Abul-Hayja %' L) Royal Sluis
72502 ( #1) xSouth Carolina GY3 (&) N3 H G,
5248 H Royal Sluis 72502 X 8 IR 98 - 5555 )
HUPE 1 OXF i PE R A R, B T
S BRI EHUEAR Q5 RIEGEAR P57-1 Bl & 4
G F, F, R [ B2 AR B TR A it B s B 8t
TR IEAT T HIFST, 45 3 3R W v IO 1200 1 4
JEHT 1R R P DR A T A R AR S AN
SEA M . A OUIE S R e B R A B 4E o
JVAZ R P1183967 ( C. sativus var. hardwickii) JE&JR
EARF BRI R 931, o H F, F, BC, P, Hl
BC, P, #EAT T 14 35t 1% 73 M, 3 B v I BB 2 A8
P1183967 X B JIHE £t i B g ) 01 o S B 1k A%
FERFE ], Wen 51 IFLR BT 22 & D31 M
BIRENR DS HEAR, P R, H F, KR
SrESHUAR G WIS B 1:2:1, W D31 X nt:
BRI BT b Bk B R R 2 B R Ah e
AR BTG BT FL I SRES (A O plr 1 0T f 1 B
BELAR A 5 17 ] PN 2 3 A R e e vl 1 % B
PAFLIRIEE 3 DAL AN [R) 235 SR A Jir PR T R 2
AT BT A R s T o A BN RN TA]



172 ‘ 4 4 # A gt & Current Biotechnology

32 mEEEE#MR

V4R 1k, A 5 B TR F6L I 56 g 4 i TR 1Y)
WFFEFEANZ UL, EL 4 1 o TR A6 P B B 1 5
AT 44>, BRI I B0 I PR 2 ] Cea T
ARIE T 1978 4R Bifi s [ P o JICA 00 B 95
B e -1 ™ R A O IO A - 5
WEPTERE A St 2 3 2 ERE A 3 R
PEBAFREA . cca .cca-2 Flcea-344 . BR3INHEHR
B AV FE BIAR 1E A I ST B ARAT T S8 it it e
Wang 2“3 T 5 cca BB EBIK EST-SSR A1
iC CAFR33 i E BN 2.9 oM, Fric IEH 0] ik
91.5%, BB  HHIERA cca-2 07T 5
JRER 6 Yo i, i FHric SSR10954 F1 SSR16890
Z 8] PN B AR IC TE A 2R 85.7% , Fo#iiiE
B4 PR TR AR T BER P JE ) cea-3 B A2 2 T
Y3 B 79 kb A Indel 16 874 230 F1 Indel
16 953 8462 [A] , B 1T B % IX B, i ik i1 CC-NB-
ARC BIHUHE HE K Csa6M375730 g B JIHE £ 1 B
FRPUPEIE R G e JE O DL R AT 38 R R
P BB 55 N A s B R Aoy A e
Wk PEEMEBEE 1A,

4 RE

UTAEN B IR 6 I B 9 22 96 v LS T 7
K, FRREEARWINEE , C A s A ™ iy ™
HEM . I 2 E R I e A e S i At
B BTG it ) S ZE RS (H B R e B
TR 22 AR AL BIT 5% BE Al TS, X T2 T A Y
o A A L5 i AR A5 BB 2 1 434, AT e TR AE
g2 BEE ST AT LR DNA S pr
A1 RAPD RFLP ISSR 254> T-Aric 7 ik 2 4 i
T2 FRAL 532 I A R 2 EEfsL
PR o3 SO 5 B0 AU | 3 el A 3 ok R ] Y
AHOCHE AEFRS b 2 ERE R 1 Cassiicolin
NG RN | 2 B b 25 1k SR 9T H s 2]
KIEMBIGE, A, AR REA RS
Z AL SR VA OC FUH B R R
X FRAEHS KRG BEAERKE
SR e 22 R A B G R S AR 4518
A2 AT KBS 9 25 32 8 U501l 34!
R TLEA TR 5T, W 22 5 MR 70 T Fh B 4 26

Ve R T b Bl B IR R AR
AT, (HERRA , I H AT
b m B TR A I B3 B8 it ofoAl 2> [l P TR
R B B BT R R 280 AR SR X
IR AL BRER T 1 3 14 LA O IF 5 520 1 P ol
Tl B LR S MRS B 2 a2
FEALBIBTIRIE DU & R R SEA, T BLA SR HTE
R B X U — | A e BN 5 BT P A O 42
P FNHUPE M HUAR AR, 3 15 3 B i
BUE 1A, AN B NIEE SN BR A A
WRF BT A e BT DR e e 2852 | el B2 ST vk
G B it 2, DT 5 fife g ot T 2 P AR A 01 5 1)L
B4 N E NG I v 3l VA A B eI O N 9 N )
SO AL, 058 5 B TR 6 I SR A 5% 19 73
AW EE AT S UM D B B AR IC ,
I FARICHT B A& Ah B AEOR SORE TR = B
HARCR I R

Z % x #t

(1] ZER, BEAR, THBM, 55 2008 FERFRILHE L EK
B BERE R A A [ T]. P EIESE, 2008, (11): 51-52.

(2] Wh/NIE, & 35, RV, S5, BTV FL M B 1912 W 5 B
RLI]. PEIBESE, 2011,9: 20-21.

[3] 5 . FREBESME A BER I 2 R SE[ D] . JEat.
TR R, B2, 2013.

(4] = 5. FRIE BT f6 M- BRE 1455 J5L 27 S 12 W SR i F 52
[D]. dtxt: P ERARERE, 22 Arig 53,2011,

[5] Z=EX, & ¥, AEE, % 235 AET SR
FEHEREL)]. MR S4R, 2012,39(2) : 171-176.

(6] Tk, EWEE, M 35, 4. BT RO 19 B A Xt
HERSTIEIR ], 2, 2014,53(1) . 7-11.

[7] Green D E. Cercospora leaf spot on cucumbers| J]. Gardeners
Chronicle, 1929, 86(2) . 241-449.

[8] Wehner T C. Vegetable cultivar descriptions for North America
list 26 J]. HortSci., 2002,37(1) :15-78.

[9] Cavatorta J, Moriarty G, Henning M, et al.. ‘ Marketmore

97’ . A monoecious slicing cucumber inbred with multiple
disease and insect resistances [ J]. HortSci., 2007, 42 (3):
707-709.

[10] Wehner T C. Gene list 2010 for cucumber[ J]. Cucurbit Genet.
Cooper. Rep., 2010, 28-29. 105-141.

[11] Staub J E, Crubaugh L K. Cucumber inbred line USDA 6632E
[J]. Cucurbit Genet. Cooper. Rep., 2001, 24. 6-7.

[12] BT, B, wdmii, 46 3 )TAE B I ™ 5 1 37 4 10
MBFELT]. ZRUR LRI ,2006,34(11) : 2444-2445.

(13] &P, s, & M. BT BER HUR T4 8 1R 1
FHURTESET]. PEESE, 2008,10; 26-27.

[14] WEEZ, AW, PHI7, 5. 7R B RER (155
) B KA T R ORI ESE [ T]. TP EIBESE, 2012, (12)
30-31.



5K A0, 4 TR AT BER S5 F I SRR | 173

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Pernezny K, Simone G W. Target spot of several vegetable
crops[ RZ/OL]. University of Florida IFAS Extention, http://
edis.ifas.ufl.edu/vh052,1993.

KEG, W5, TER, % B2 ERAE RN E LR
RIS SBR[ T]. P EFSR, 2015,1(10) : 82-84.
ARPRIE, HARE. TR B ST 2 5 B AR ) A R PR T
FELI]. TEBHARL R 24240, 2002,33(4) : 258-261.
Pernezny K, Stoffella P, Collins J, et al.. Control of target spot
acquired resistance

of tomato with fungicides, systemic

activators, and a biocontrol agent [ J]. Plant Protect. Sci.,
2003, 38(3):81-88.

Komaraiah M, Reddy S M. Production of cellulases by
Corynespora-cassiicola a seed-borne fungus of methi trigonella-
foenum-graecum[ J]. Acta Bot. Ind., 1986, 14 (1) :133-138.
Hasama W, Morita S, Kato T. Seed transmission of Corynespoa
melonis, causal fungus of target leaf spot, on cucumber[]J].
Ann. Phytopathol. Soc. Jpn., 1993, 59 (2). 175-179.
WEEE, & W, BEROt, 55, 8T BER & A I b 2F 9
BT 1], AL AR, 2001,5:42-43.

MR, XINGHE, IR, £ ERAES A THERER
MBS ], F AR, 2006, 31 (5) : 39-41.

Wei C T. Notes on Corynespora[ J]. Mycol. Papers, 1950, 30
(34):1-10.

Ellis M B. Dematiaceous hyphomycetes[ R]. CABI, 1971,372
-373.

Silva W P K, Multani D S, Deverall B J, et al.. RFLP and
RAPD analysis in the identification and differentiation of
isolates of the leaf spot fungus Corynespora cassiicola[J].Aust.
J. Bot., 1995, 43 609-618.

Smith L J,
pathogenic characterization of Corynespora cassticola isolates
[J]. Acta Horticul., 2009, 808 51-56.

Romruensukharom P, Tragoonrung S, Vanavichit A, et al..

Datnoff L E. Pernezny K. Phylogenetic and

Genetic variability of Corynespora cassiicola populations in
Thailand[ J]. Malays. J. Rubber Res., 2005, 8(1) ;3.

Dixon L. J, Schlub R L,
specialization and phylogenetic
cassiicola[ J|. Phytopathology, 2009, 99 1015-1027.

Qi Y X, Zhang X, Pu ] J, et al.. Morphological and molecular
analysis of genetic variability within isolates of Corynespora
cassticola from different hosts[ J]. Eur. J. Plant Pathol., 2011,
130 83-95.

Pernezny K, et al.. Host

diversity of Corynespora

Barthe P, Pujade R V, Breton I, et al.. Structural analysis of
cassiicolin, a host-selective protein toxin from Corynespora
cassiicola[ J]. J. Mol. Biol., 2007, (367): 89-101.
Onesirosan P T, Arny D C, Durbin R D. Host specificity of
nigerian and north American isolates of Corynespora cassiicola
[J]. Phytopathology, 1974, 64. 1364—1367.

Breton F', Sanier C, d“Auzac J. Scopoletin production and
degradation in relation to resistance of Hevea brasiliensis to

Corynespora cassiicola[ J]. J. Plant Physiol., 1997, 151, 595

[33]

[34]

[35]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

-602.

Lamotte F, Duviau M P, Sanier C, et al.. Purification and
characterization of cassiicolin, the toxin produced by
Corynespora cassiicola, causal agent of the leaf fall disease of
rubber tree[ J]. J. Chromatography, 2007, 849.357-362.
Marine D, Yanice B, Stephanie G, et al.. Characterization of a
cassiicolin-encoding gene from Corynespora cassiicola, pathogen
of rubber tree ( Hevea brasiliensis) [ J]. Plant Sci., 2012 227
-237.

Marine D, Boris F, Stephanie G, et al.. Diversity of the
cassiicolin gene in Corynespora cassticola and relation with the
pathogenicity in Hevea brasiliensis [ J]. Fungual Biol., 2014,
118(1) . 32-47.

Ishii H, Seko T Occurrence  of
Corynespora cassticola isolates resistant to boscalid on cucumber
in ibaraki prefecture[ J]. Jpn. Plant Pathol., 2009, 58, 1144
-1151.

BORHT. BT 8 B bR Y LA R 3 32 20 s FL TR it 24
PESPMEHLEBISE [D]. L. YAk RY:, Wt
AR, 2012.

Hasama W. Occurrence and characteristics of resistant strains of

Miyamoto T, s , etal.

Corynespora melonis against benzimidazole compounds [ J ].
Ann. Phytopathol. Soc. Jpn., 1991, 57 312-318.

Miura Y, Kusunoki M, Sogou K. Occurrence of benomyl-
resistant strains of cucumber anthracnose and Corynespora leaf
spot fungi and control of the both diseases by diethofencarb[ J].
Bull. Kagawa Agric. Exp. Station, 1994, 45, 59-62.
Miyamoto T, Ishii H, Stammlerc G, et al.. Distribution and
molecular characterization of Corynespora cassiicola isolates
resistant to boscalid [ J ]. Plant Pathol., 2010, 59 (5) . 873
-881.
Ushio S,
Corynespora target leaf spot of cucumber in chiba prefecture to
boscalid[ J]. Ann. Res. Bull. Chiba Prefect. Agric. Forest.
Res. Center, 2009, 1. 47-50.

Ishii H, Yano K, Date H, et al.. Molecular characterization

Takeuchi T. Sensitivity of the pathogen for

and diagnosis of qoi resistance in cucumber and eggplant fungal
pathogens[ J |. Phytopathology, 2007, 97(11) ; 1458—-1466.
Abul-Hayja Z, Williams P H, Peterson C E. Inheritance of
resistance to anthracnose and target leaf spot in cucumbers|[ J].
Plant Dis. Rep., 1978, 62(1) . 43-45.

EIAT, ZE, . BT BER IR S E Sk L
Sppr[J]. HEURE, 2010, 1:24-25.

WA, BN BERT P T cca-2 ML S 1T 5 5E
AELD]ALS R EAOL AR, 826830, 2012.

Wen C, Mao A, Dong C, et al.. Fine genetic mapping of target
leaf spot resistance gene cca-3 in cucumber, Cucumis sativus L.
[J]. Theor. Appl. Genet., 2015,128 (12): 2495-2506.
Wang H, Li S, Yang R, et al.. EST-SSR marker linked to
cucumber target leaf spot resistance-related gene [ J]. Acta

Horticul., 2010, 871 49-56.





