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Field Resistance Evaluation of Cucumber Core Collection to Powdery
Mildew
CHENG Jia—qi, SHEN Di", LI Xi-xiang, SONG Jiang—ping, WANG Hai-ping, QIU Yang
( Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081, China )
Abstract: In the condition of natural powdery mildew, resistance evaluation experiments of 263 core
collections of cucumber ( Cucumis sativus L. ) germplasm resources to powdery mildew were conducted at
adult stage in spring and autumn, respectively. Results revealed that 52 germplasm resources, accounting
for 19.8% of all resources, expressed 3 resistant grade including I ( immunity ), HR (high resistance )
and R ( resistance ), and 183 germplasm representing 69.6% of all collections exhibited S ( susceptibility )
or HS ( high susceptibility ) in spring. The germplasm number of these 2 groups showed above in autumn
was 75 and 125, accounting for 28.5% and 47.5%, respectively. With comparison of evaluation results in
different seasons, it indicated that 83 germplasm were classified to same resistance level and the
percentage of resistance stability was 31.6%. 140 germplasm resources expressed higher resistance grade
in autumn than in spring, while 40 germplasm showed the opposite trend. Results of variance analysis
revealed that the resistance difference of both different germplasm and the same germplasm in 2 seasons
reached extremely significant level. Through repeat resistance evaluations in different seasons, 14
homozygous cucumber germplasm resources with high resistance to powdery mildew were screened
out. The above results could be useful for exploiting elite resistant genes to powdery mildew and applied in
cucumber resistance breeding.

Key words: Cucumber; Core collection; Powdery mildew; Disease resistance; Evaluation

WK B 2011-04-19; ¥SZHEA: 2011-05-09
E€WE: RVAFEEATHH (NB09-2130135-3)
EE® A P, BLAFRA, Bl SSEMBH IR, E-mail: chengjiaqi314@126.com
# SBIRFEE ( Corresponding author ): P&, BIBFFESL, Ll Jrm . BESEFBISE, E-mail: shendi@mail.caas.net.cn



16  [E # 3¢ CHINA VEGETABLES 20114108 (F)

I B 09 32 2295 5 B 22 5 AR | ( Sphaerotheca fuliginea ) Ml _flH K& ( Erysiphe
cichoracearum ), FRIE IR &AM FEZWRFEATTE (Xu et al., 1999; FHEE 4, 2003 ),
JNHBEA A K F T AT R A B, e 0 s Al s i a TICAE K S s 2 2 at T, JFAEI
R AT 3 BT R T R 30% ~ 50%, A= W e AT G SR B TR DA T KA AR AR IR 1Y i ot A ™ i
(% dhdn 4, 2010),

H 20 ttad 70 AEARLOCR, BHIG N R A i EE AR (M 4, 2001), H
FH T R 95 908 TR 3% T T 24 0 0 7 A DL SOR BRI SRS i 4, R B AR e 4 . R
R P R m DR IR i A A E TAE . ARIRTE H R AW AT, Xt 263 7
JEAZC AP B PR TR L BRI 2R R e 1Y FH RIT TR, O I R e e S A 1 2R R —
AR AFZ BT R e 0 S 5 IR 24 Al

1 #MR57EE

1.1 K HR

263 3 B TAZ O Fh BT 1 H o B RO B 2 BE 5 5% 46 P F 90 R B e R IR R 2 R 1k . o 232
MR BRI TR 29 4. . BIAX, 31 RIETEIR . P . EESE 1L AEK, 2E
MR DL 52 55 S b B9 IR b 301 8 TR AR AE AU 2 1 500 03 3 TR 509 I %4, 20 I 25 8043 1
OGS AE R LR GO R, R OLFI T, FAb i E AN BT, 420 A sc4ifh,
PR L R B e B AR A G R A RL, HOoRIE M2, Z2HEFEE
1.2 REHE
1.2.1 WX 5 50F 2000 45 3 H 18 HA 7 A 25 H X 263 (i et gkiri2fh . 25 C
ZELEMT 10 em x 10 em B EFRE A, 20l7E HOCREMBEE KM EE, T4H5SHMS
H 6 HEM FILETEF XA R85 5 8RR . BOMES 3 RERE, &
RS bk, MBI, FKGES RS, F . RN E N AR &40 i A
SR
122 A ARE S IR O R 5 Hbn e, 5T 6 H 1 HA10 A 14 H
PRI I 0 A [R5 45 SRR ) ORI R O o IR R P B A I R 4K

DI=Y (s;xn;) /5N x 100

N s R RIREON, n AN IR GONRIRREL, i HRITER GO0, N oA TE A SR

2 MR B IR TR AR GT FOR3 96 IO BT 2SS b vt | T 58 45 F BT EL MR IO S R R 45,
2005 ),

BTSRRI o brdfE . 0 9, MR, WAWRERE; 1%, A E DR 2
G, JRBERA G A 1/3 IR, FMBIRIANT , e v B0 173 DU 3 9, BT
BUE ARG 173 ~ 2/3, FURBCIA R, SertE s ik R B0 1/3 ~ 2735 4 9, R BETE AL 5 iR
19 2/3 LA L, FIBERIE, WeHE0E R B 23 DL b S S, FRERIR . &R, WA ITIRS
BN, R R B 2/3 Db

B NFP TR X IR BT o b . 9% (1), FIETEE=0; m¥HL (HR), 0<J§TE+s
B <25; Bifs (R), 25<WflH8<45; FHL (MR), 45<HHEHE%<65; B (S), 65<
B <80; Ml (HS), JRIHIEE=80,

1.2.3 BS54 FIH SASS.1 FAXT 263 0y # IO T FE 2009 435 Bk 2= 1090 175 48 51
AT T 2538 o



2011 (20) AR F BLAE 8 TAZ U R R X FH R 1) ) e A 17

2 HERE59WH

21 EZHEAMBHELETEER

2009 475 25 (1) H [A] P00 Pk 8 18 45 R 07, 263 17 3 JIVRH 3 (1) 3 A9 93 5 15 48 207 0 ~ 100 2Z [
ZS5AEE IS, YRS E A ILIE 1. IE 1 ATLUE 1, 3 IRE E B3R BR &0 A i
R 8y PR 27 4 . B A 17 4, 4l

M YR 3.0% . 10.3% 81 6.5%, A f; N09EH W0 K 1

e AR BT 183 iy, R TRAEE RN T 69.6%, 120 |

R At 2B R B IR B A b T L IX R Z R £ 100 |

AR R A G B ke, HORIRIHE . ﬁ 80 | o
FEFR TR, XF MR B BT 20 2 81y fe 28 Al E 60

BIHO 35 MYEURAE R, 30 MONEARE, 5 4o

By R ESMF B EINF B, 20 o fedt BB 07

JR, FERBETILNE (6 ). LT (414). & 7 "HR R MR S mS

MRC2 ) SEH, 10w fER BB, FEORIE  m1 &, REELBORHEX AREERES %

Fo (343 ). T 4 (24y) &, 5 1 E AN I—%%, HR—E P, R—H0H, MR—HL,

J Ay A SEE (343 ). far 22 FIFREK SR, HS ik

22 BEHEMBELEETER

2009 4=k 2 (1) FH a1 47095 P 46 e &85 R i s, 263 3 B JINRH 5T A9 1R300 9 155 46 B7E 0 ~ 100 Z [1]
MBS AEEI T UG, 3 IREE PR R AR AE Rk 8 4 . PR T 26 . B
P 41 0y, 3t 75 6, A0 S8 B 3.0% . 9.9%F1 15.6%. HiG. 0. B A K 4
YD A R A E S AR, BRI £, AN 24.7%, FCh T
PR R R YRR Sy 5, I RS EE MY 46.8% (1),

FERK R AR G IR P R BN S MR BT i 34 e Fpsrh, L3S 6 Oy I ANFP T &
28 M ENFP L. fE 28 frENAN BT, 17 R fedb BN, FECRIETILAR (4 ). Wdk (2
). TEAR (2 4y ). REE (2 43) &FHb, 11 3k em B N EZoR AT &R (2 4y) Fnside (2
) . 6 My EAMNRR FERAEE (44). HA (140) i (14 ).
23 AEZETHRHFEELE

FIFH SAS B A5 263 17y # JIVRP B 7E 2009 4F

KR REIHERGE T 2000, ik N RIMRENOEE REEARE

N - e e e RIEBBNAESN
Lo Mééal ﬁuﬁm,%ﬁlﬁlﬁ)ﬂnﬂﬁléwﬂﬁh e P— i~ T ——
fvi‘@%#ﬁjﬁﬁmﬁ%ﬂ(?O b 262 792450.62 3024.62 5.15 <0.000 1
SEBUD ORI S = T IR e A T W A2 1 5397094 5397094 91.95 <0.000 1

K, HFZ69.6%0 RN R 2 R B FT 262 178 587.81 681.63 1.16  0.0630
PSR, TR 47.5%. JORRFMEM L D e

OB 2.5 17, AR AR g

TR, UG SR O BRI R . HE T — B 2R )2 P 0 e
I 83 BRI —HO A BOPERAE %0 31.6%. 140 0B Tde 4 2t 18RS 69 50 P 1
TR, 40 BRI RAG LRI . DL BT 7 e MO R, TR R F R 0 e
LI HERE K, %7 AR 5 R, ELR T i I W iy 4
EW, FEL I R, B R RIE . WA, WA RIF ORI % A R (G, %



18  [E # 3¢ CHINA VEGETABLES 20114108 (F)

5 A AE B IR AR 2 (R 45, 2008 ).
24 SIMBMFEEERMR

LR LB 263 1y s A% DM R AER - BRPZXS A DL O PN S5 2R, JLIfi e 34T 14 i
PUE R AL, FOMP AR . HAROR U . PivEgon] e B 2R ZMIRE T FER &R 2. Hf 2
O3 B AR P A A R Z= T B D OB AE , T ) SR B B A e itk o AR 25 2830 2 J31) Ol A g TR A
fedb iy, RAEWMERZEER . fEmPtEARR R, 7 G s IR E AL B BN, EEORIE T AL
TR MERHE, HEPURERN 2 4 e BN EZORE TR (2400, L7 (1) &
WAL C1 ), 3 Gy EAMP BRI T SEE . B W Hias B ARG Dt — D IR ASZ 8 5T 8 o 2
SE7 Ty SR 2 i

x2 SREMFEERMERHMRER, kiFtl, IEXBERFERZERK

o s ) HE e R N JRAE JHE JINTT} ZIR ZIR
kR FHRA T Btk itk JNIE W fh, JEAR TR gy Al e
43 TR HEH I I KEH S BERE ok wh piy L
59 ITER EJIN I I K p S¥od MY % # ¥
69 X H EOMA400 I HR R AL BRI R h lisa KHPH
243 Kt Bt 55 I HR Ko p ot M Eh h # ¥
284 NEan FreH# R I HR K sl JiTT5 | G 17 % # ¥
10 FH WI1983G Cgl, 701-1 HR I MR ALk iR ek % gy X
9 FH WISSS1 Cg2, 402-1 HR HR MR kst WRY Tk % A y
41 IR TR HR HR K TRek WRE Rk i H# ¥
88 IR il Sk K # R HR HR KERfF & WHEE % i x
116 SIS = HR HR Ko p ot WHE Bk h # ¥
163 WA Jo SR 75 #R HR HR KRfFE & WHIE b # J
177 L HRHER HR HR Ko S WA % iy J
178 Kt 54465 HR HR K B4 MBE Wk A iy Je
231 S I HR HR NGRS BRI ke h i Jc

W %%, HR—&PL, R—PiR, MR—¥hi, S—EYR, HS—RE,

3 it

PR R — Rl R (Y 23 SRR, AR b T sR R A LR s S e . BT, PUs
PR E T2 B BN A S R SR S T (B S8 TE VAN PR DT i WA S b, TR
OGRS AR R, IR SR T RE B, HH A) AR AN R R A 1
5], TERIFER) 95 | AU SRR 5 A8 B AR AR T I A A [ 8 TR B 1) A& T 00, T 5L S e e 4%
Tl BT R A B 22 7 (SEalAe 45, 2006 ), FHBCFIFRAT (2000 ) XF 34 43 &M B} 9 A
AR XS R R A BT AT 1RO R, R B A R R I RN R S 3R B A BT O AN AR TR
Morishita 5% (2003 ) A AT LE B IR FOBIIG RO BTIE IS E , B i B2 A 728 16 T A AH
PR . Sakata 55 (2006 ) 75 RIL B SAG I 2 5 4~ 58N Sk bt A G R QTL 88, 1E
20 CAHI26 C, RAT 1A QTL [RIRHAGIN 2 o ARG, KR Ff e A [A] 215 R B AN [R] 1Y
UK, PUHERRE RAUH 31.6% . RAFHT 14 B3 S PiMh BTA 75 FEAT BN THERN S5, LLTAR
H Wi

ZH0CFFH RN R R BUPE A e Bt 2 B 0 B vk, B BE R Y S e A A )
(Barnes & Epps, 1956; Fugieba & Akiya, 1962; Kooistra, 1968; HiE 4%, 1990; 5k £ 5 4,
2005 ); WA ZEH NN BN EHEPUIEZH 1 X RIS (el 55, 2008 ) B 1 &



2011 (20) AR F BLAE 8 TAZ U R R X FH R 1) ) e A 19

P EHGER R (BEE &, 2005; FHRE, 2007 ), iR R 02750580 H A R

U R R A G, 7R N L T BB A ZE R W] B9 BT Ry B D . PR il, PR N2 5L K w44 25 DL

ZERX A4 TR A 39 DML 55 D EBIRBUREEE (PmI ~ Pm39), 547 85 DT o 2 5

IR AZ AR B INE R BT RT B PmHNK (2288 45, 2009 ). AR5 DA T 5 5 F o 9% 6 22

TRAEGEIRA Y 263 13 8 A% O A B AR sE X 4, FIHAE . B2 3 R0, PRI T HEA

PR HLPE, e RS R A 22 ik . BRI A SR A A 14 s BT R A BT, AU

A EER T YR E M, T H R A [R50 S PR rb 42 8 0k e s B R R AL 1 R 5 A A LA

5 3% 30Tk

SR, WAL, R, BRELE, RIBER. 2006, FTA [EIF0RL OB ]2 G IR 2 AT TR AR, (6): 152-155.

A, VPO, TARES, BABK, KA, SKERR, SEMEE. 2009. /NEEMETUREEE PmHNK RBAL AT R TARMEE . T E
flr b2, 42 (8): 2771-2777.

A, R, FOKE, T, T, TAri. 2005, FNFNT R AR RAGE bR, JLat. hELO AL 85-86.

XU, #EiE, RREH, 0GR, WERM. 2008, BIRGLAKIG QTL 4 FAricaEfl. hERE C#: AaF#, 38 (9): 851-856.

B, AR, BREELE. 2010 JRZEFEM IR R B IRAS LG . W EFR, 8 (3): 556-562.

B, Bk, BRIEX, DM 1990 BTN . FUBRPIEBHE DI R . RERME:, (2): 22-24.

EEF, K, KB, JKIFE, Tokfd. 2005. BIAFURGFOS CORR OIS 0T, ThEMRSE R, 21 (6): 302-305.

FAd, BRbe. 2000, FURGTABESE . AR, 15 (1): 125-128.

T, REBHE, TEE, BRSUMK. 2003. BEASERE RIS OB BT AL 0. SEdbk S, 18 (2): 63-65.

EHRME. 2007, B FUBRRHUMESE RS BRI OC A AR IS MR oY (BT830 ). IRJREE : ARdbgill KA.

TRFEBE, DT, KT, GBS, 2005, FRFURRHUMESRAEHLE ST, A%, 32 (5): 899-901.

JAgs Ak, BrEZHN, BEFER. 2001. FHY VRS IIALER A R . REGFSER, 3 (2): 12-18.

Barnes W C, Epps W M. 1956. Powdery mildew resistance in South Carolina cucumbers. Plant Disease Report, 40: 10-93.

Fugieda K, Akiya Y. 1962. Genetic study of powdery mildew resistance and spine color on fruit in cucumber. Journal of the Japanese Society for
Horticultural Science, 31: 30-32.

Kooistra E. 1968. Powdery mildew resistance in cucumber. Euphytica, 17: 236-244.

Morishita M, Sugiyam A K, Saito T, Sakata Y. 2003. Powdery mildew resistance in cucumber. Japan Agricultural Research Quarterly, 37 (1):
7-14.

Sakata Y, Kubo N, Morishita M, Kitadani E, Suigiyama M, Hirai M. 2006. QTL analysis of powdery mildew resistance in cucumber ( Cucumis
sativus L.). Theor Appl Genet, 112: 243-250.

Xu Zhihao, Shou Weilin, Huang Kaimei, Zhou Shengjun. 1999. Determination of physiological race of powdery mildew and its virulence to different

melon genotypes. Acta Agriculturae Zhejiangensis, 11 (5): 245-248.

-ER

B SRAR LR AU A RS SR S KM E, WXERTIG, R R BT SRR BRE”, MEM B
A PERIPE AR A AL iR Z | ALt RN R R A B H SRR EOG, bt AR s L bR R
BRARA M B2 AR IR 55 H 0 AN b 5 B 38 A A SCAR A I AT BRN B AW AR DG B R BB FAER R e, st %
WA IEH R, RS KiEH

CEZEM e — MWL R kAL . BFESERE) B RENGHEL . YR EERE, &
GiR I R o RS OUARIE . KA. BRRRS . SEBWRNRING, R ENERIE, 7
LS B R FAR T MR R SR 45 4R b & 2B FE LA AN b R, DA K “HABE M, LA TiAT MIBIA
BRIA ) : 35T,

CEZEM e — WL RRPIRLHER) REMAATHET LR . M= HHEE . dikd
TR AR L BRI . ZERIBA . FRIA A B IR A S L A B AR R . T O TR R R S, 4
BHEAR N BRI L FZ YR, B IR S S0 AR R 22 48 15 55 5 45 1 55 S5 MR 45 4t s 1l 22 33 R R it
BRIA ) : 35T,
B R AL . LAV X PR R 125 CPEBRZE) wiEE #B4: 100081 EiE: 010-8210955



