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Status and Prospects in Molecular Breeding of
Powdery Mildew Resistance in Cucumber

YUE Huan'*, WU Xing-bo'> ,HAO Jun-jie’ ,CUI Jian® ,ZHANG Shou-cai’ ,ZHANG Xiao-yan®, BAI Zhi-chuan'
(' College of Horticulture and Landscape Architecture , Southwest University , Chongqing 400716 ;
*Qingdao Academy of Agricultural Sciences , Qingdao 266100)

Abstract; The research progress on the species and race of pathogenic bacteria, molecular markers, and QTL
mapping in cucumber ( Cucumis sativus L. ) powdery mildew were reviewed. The inheritance of resistance was em-

phatically compared and analyzed. The problems existing in the present research were pointed out. Moreover, the

corresponding suggestions and future prospects were discussed.
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P A BT 0 R JR E A E —
M ( Erysiphe cichoracearum DC ex Mecat, ¥ 44
N Golovinamyces cichracearum ) | Tl E ( Erys-
iphe communis ( Wallr. ) Link ) . 2 1 ¥} & ( Erysiphe
polygoni ( DC) St.-Am. ) . 2 F H B & ( Erysiphe
polyphaga Hammarlund ) #A$H P 22 K3 54 ( Leveillula
taurica( Lev. ) Arnaud) \ B9 5¢ 1 ( Sphaerotheca fulig-
inea( Schlecht. exFr. ) Poll. , 3844 & Podosphaera xan-
thii) SYET 3 A& 6 A YR T TR
[CECNSE IS SN S E RS E A YIS B b ]
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A T %50, MIERAHIE fE P DR &
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ALY BL, 2RI E R SEM DT h S E
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FHEEGEG M SR], MR 3 A e
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AT A 13 A FUB 3 AR BN o S fu-
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TR AN [ 22 DR Y ] DX M0 368 7 4% A BN AR B
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IR 2 TA R A i e i o A 3 VR ) 27 2 4
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W5 5 1 NI 4 bR o W] D M. Morishita %77
TR E Y Y. Sakata %' Al S. Shanmugasunda-
ram 25 GLER S SR 5 A .6 410 A
34 WWIE T BARES T S AR B iy N iR 22
SR AT B A RS R S R 22—

2010 4 FEI AN AT b A HE- 38 TRBT 183 9 45 7
FARFFE (NY/T1857.2-2010) K&, i Hi it
T ATHES T By VR R, RE ISP 45 T TH Y
GB35 ] B AT L A R T R I
PLA bR R

DA Ry L3 7 VR A 15 0 A «

(1) TE A FHMIG 10 ~ 15 d #E47, MR
PRI 70 b e :0 gliaa{f{ﬂflﬁﬁ,l 2% . 5 BRE 1]
BUEMAIFRE 173 DUR, FOBREBORIAN I 52 94 . i Bt
T AR P TR 173 ~ 273, FURPIRES I 253 0
BEEA & T AR 273 DL, FERGE B R R
HE 4 G VB R MR, Sk ) BLURHE S
ARG FERE AR (5 AR 273 DUE 2 14

(2) JRTEFEEL( D) 6. DL = X (B TE
FIREREUE x 2 TE PR HRE) 7 (T8 A SPREL x
B R TEPOIMERIE) x 100

(3) HHE % AR KRR BE (B HE 25 1
*x2 S5ENRAMFEERZESNS FiRiS

HXT BRI BT BHT(HR) (0 <R TE 4R
B<15; P00 (R) ;15 < IEFEEC<35; PP (MR) :
35 < R THFEEL<55; UK (S) : 55 < I TH TR EL <75,
FIER(HS) R RS > 75

3 HEMBEMEEERMNS FiRIZH
QTL E L
3.1 5EMRAMREERENNS FHRC
FHATA I, LB 3 A~ AFLP FRic |1 4> ISSR
Frig .3 4~ SSR #ric .3 1~ SCAR #ric il 2 4~ SRAP
Fric (£ 2) , H:p SCAR #ric SCPM197 /195 S2F +
S2R 439l i AFLP #7ic P18M47-238 bp/236 bp Al
ISSR #Ricl UBC809 #% 4 ifii k' *! . E25/M63-103 &
558N AR I 56 % B AR, BN
FOTSE A A FHREDFH SRAP fric 7
AR T 1A SEIN AR ST AG 2 R 35¢M
1) SRAP brict i Bt , PR Ay it A% I 1 D2 T 65 A7 2R I
IR TFARICHT, AFLP SRAP 25310 455 45 3
2% 5T o F A ic i B & Al P AR e b
%4 SSR \SCAR #ric il LAFH T 80 Ry 9 19 4 1 48
FE AHE I B AN K% TE S oM DAL RSB
AN ARMER T H AL B, B, X FER
PR IE BN 7 FARIC R 1 T AR A R BESE

Table 2 Molecular markers linked with powdery mildew resistance genes in cucumber

¥ Frid 26! Fric £k TALHE B (M) RFRE Sk
Code Markers type Markers name Genetic distances Year Reference
1 AFLP P18M47-238 bp/236 bp 5.56 2004 R0
2 SCAR SCPM197/195 — 2005 o A e (44
3 AFLP E25M63 - 103 — 2007 S. Q. Zhang %5145
4 SRAP — 35 2007 AR S
5 SSR SSR97-200 5 2008 T aEles]
6 SSR SSR273-300 13 2008 St e A 48
7 AFLP P63M51-384 7 2008 ez Ak
8 SCAR PMSCAR-300 7 2008 kg4
9 ISSR UBC809 — 2009 Ve 38
10 SCAR S2F + 2R 29.6 2009 A [T e
11 SRAP Mel/Em9-284 bp 9.8 2011 B0
12 SSR SSR15592 7.62 2011 i)

3.2 EXaMmFEIEEREMN QTL EfL
Y. Sakata 2520 phmnSEES X e i 4 00 Fk
SOPAEHRIT R T B IRYL MR QTL E A7 BF5T

(23) . SR 20 A~ QTL B, 2R A AEA A
WAV PR A
BETORRHERE A A AR 145 5,5 4130 bR
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MK P1197088-5/Santou (1) F, RIL #EA (97 #k) |
S06 x S94 1 F, ;¢ % (130 #£) , 894 x S06 Y F, , K
Z 1Y RIL BEA (224 #k) , D8 /& x JINS H 4L F,
(188 k) , [ BT 2 8 v i 0 H3 09 8 Bt 1k s
aliE 322 (REAS ) K8 x J8 8y 9 1) 4l 45 3 28 %

HIER KIS (9 F, K F (140 Bk) . X Je > 1y
WFFEHRTE F, , R I 2 A, 7 TR 1 Fn 2 i
QTL(pml. 2,pm2. 1), 7€ Fy , T o 4 o5 &2 46 ) 51
(rpml. 1,rpm2. 1) ABZH AR TTRAR Pk QTL
PR 7 I 2 AR B A e 22 57

*3 ENEBRNREEEMN QTL EfL

Table 3 QTL mapping of resistance genes to powdery mildew in cucumber

e oTL Qe IREN Fric X [H] LoD TR (%) B % Sk
Code Chromosome location Interval mapping E2(%)* Tested time Reference
I 26 C LGl EAACMCTAI100 4.18 2.8 1 Y. Sakata %E120)
26 C LG2* EAACMCAC391-395STS 12.9 49.6 1
20 C LG2* EAACMCAC391-395STS 5.22 23.2 1
20 C LG3 EAAGMCTG171-1798TS 3.42 15.6 1
20 C LG4 EAACMCTG116STS 3.88 18.1 1
28 Pml. 1 LG1 ME7EM5c-E26M18b 5.8 13 3 Xl g Y] 4 (39,501
Pml. 2 LG1 MEI11EMS8-c162 4.6 9.6 1
Pm2. 1 LG2 S94A1-0PD18 16.5 45 3
Pm2. 2 LG2 ME22GA2a-e¢7ml18b 3 3.4 1
3" Pms. 1 LGS ME9EM18a-BC736 3.6 17 3
rpml. 1 LG1 ME2EM4a-c162 2.5 7 2
rpm2. 1 LG2 F-CSEPGN11 3.5 15.8 2
rpm4. 1 LG4 e23ml18f{-ME11EM9c¢ 7.2 21 2
rpm6. 1 LG6 S_BC526_2-ME11EM4f 2.6 9.2 1
4 QDIPM3_1 LG3 me7em7_l1 4.5 7.6 1 AR AR
QDIPM3_2 LG3 me7em7_2 5.7 13.5 1
5B Pm5. 1 Chr. 5 SSR24278—SSR16110 3.22 7.3 2 g %At
Pm5. 2 Chr. 5" SSR00772 17.88 41.6 2
Pm5. 3 Chr. 5 SSR26904—SSR14564 3.97 16.7 2
Pmé. 1 Chr. 6 SSR21936 2.92 5.2 1

A QTL AT
* :Major QTLs,
highest E?

H T 8 TGt A S Al pke 7 | 76 6] B 2 IS R 4 1
X ( CUGI, cucumber genome initiative ) S Jifs LA 1,
ZVERFER AT I B, 280 QTL v s pl
D F4% H A B DR T, i =2 4 T BT 6 43— F A
ﬁ%ﬂﬂﬂﬁl’ﬂﬁ% SRSk /A (TR = g e
W QTL (5 B IR A X WA 4 Fhric
5 EUKE Y. Sakata 25 [ SSR ARiC 1627 Fl STS #x
IC“EAAGMCAT280-282STS” 5 {3 78 H: A4 F (1) 1% 4
KIS 1 BB RE b, % 1 B8R MK QIL
(pml. 1) 5 c162 $ric AR 0. 1 M, Ik Ry o]
RERSENMIIE R OC R, TR MBI gT 45 1 I

TEHRAR ;B U R B9 QTL (L%, Fe v U4 M AL a8 B B i TR f AR S Rl

A Percentage explained variability by the particular QTL,® ; When a QTL was tested more than once, we choose the information of the
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