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MEARELBENR
BE
HEK 2 BN R

CRIURNE R bl 25 B, AEPstte SR RHT [ X TS0 %, FIAT 2100955 2 T4 RV RL 2 B w5 T,
= 730070)

e = AN RRTHIE R

B OE: RAEEZRE WA THEME B, 8035 N—mR 5 TR W 2258 f5 B A T I
MGGt sesE . TEA NN 731 A5 4, FRTE HH B v 7 B 45 2k e 1) 3 JR— PR 38 JIHTA &R ILs-10-1.
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JCRA N R BRERA 2R AL TRIREIAN TREEZ ) SSR 3 Fhric s b4 &M,
M 302 XF SSR 59 ik i1 1 X5 514 SSR18648, fEfE7EHiIE & ILs-10-1 1 5E 2 Mgy 38 th B AR S A
MR TR 5 DNA FBE, AT F7K1 FAIFSE T #18 2& TLs-10-1 24 85 A2 5 I 4 38 IR AR 8 248 (19
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Screening and ldentification of Cucumber - Sour Cucumber Introgression
Lines Resistant to the Root-knot Nematode Meloidogyne incognita
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Abstract: With seedling inoculation in greenhouse, progenies from interspecific cross between
cultivated cucumber and sour cucumber were screened and an introgression line ILs-10-1 was identified
with resistance to the root-knot nematode Meloidogyne incognita following resistance evaluation,
morphological observation and molecular characterization. The results showed that the ILs-10-1 displayed
stable resistance to M. incognita. In morphology, ILs-10-1 was between its parents and characterized with
smaller leaf, short fruit, brown spine, multi-branching. One pair (SSR18648) out of 302 pairs of SSR
primers could repeatedly amplify special DNA fragment from its wild parent of sour cucumber, confirming
its nature of interspecific progenies from cross between cultivated cucumber and sour cucumber at

molecular level.
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F 7454 (Meloidogyne incognita) &/t 5%)IL (Cucumis sativus L., 2n=2x=14) 477 [f]
WEEYRIE, HArA R b S A R B S i . SEERIER, R B H RO B R A 2k
QU BRAR I 7735, AR BT AR b R R IR 7 iR 5 46 s p i ot i, ae A BN AR G 7 iR
gh 2 M AR Y T 477 (Walters & Wehner, 2002; 045 2%, 2007) o IrdfEsk, EidRTi
GAALH “WIB B FR” (introgression breeding) KM AR Fh A A0 R IE K #688 BAR B EY) F E4E & i
(Solanum lycopersicon). /N4 (Triticum aestivum). 7K 5% (Oryza sativa) 5 & /E4) & P SZBL (Eshed
& Zamir, 1995; £ 4, 2000; FEHE 55, 2004). fittIE h— ey AR GRIEM e 7 AR 45 4k ik
DL S FEPUIE, SRR ) AW BRI, v B AR B TON B AR 4 2 PR R B AR SR,
X RPURE ARG N E R B A

i ¥ N (Cucumis hystrix Chakr., 2n=2x =24) X J5 = [H = 5 (NS 2B ED R, 7EIR
TR AR 3 TR I A ] 2428 96T 1 (Chen & Kirkbride, 20000, ¥§AEMHEA S RIASH ML 4,
G T RAINB I E P EL, N S e ik 2 ML R W2 & (introgression lines, ILs),
AT INE RS CERW 45, 2005; BRAFHk &5, 2006). B8 L], MR IO B 7 45
S A EDUE, LUt ol M R 258 o e 2 el M mIAS R AR (RS 45, 20015 -4l
KA, 2009). AT DRSNS Rl R Abnk Mhinl 2258 G AR A B RE, ik A T4z
FPek MpTrk%e, A UL TRV S BOR, IRk dirg 7 iR 45 2 dU i s R— IR B NS &,
DU oA 2 SRR 45 B O DRI e A7 v e DL S Bt e L me I M 155 7 B0 B4l

1 ARSI

11 ##

BRI S B AR R BN R RS ), ks dbndck” Cangmd i
REsLede), W AR A Z4Ff (C. hytivus, 2n=4x =38) (Chen & Kirkbride, 2000), LK R
5 b ntck” 29585 IAEERAFI 46 4y M) 2 A8 J ARHEAR . EIRAPRLES Hh s RN R AR 15 A
ol o0 1) ] K L S 0 A 0 s 4t

12 BEARGLBEMSREREE

7 R &5 2 HEh e AR R 2 R B 2 OSSR 2 AR SUB A A LR Il 4L
M—VEEG (MDH - EST) [w) T REX Jidb AT 55 Ji - (HHBAC, 2011), BERPIE & Tk 2 57
b, TR EA G & IRIF I H 4 S ] Nicola Al Hava (2005) [7J5E, HREUR IR & iR R
LR GE L RN, E 1% NaClO ¥R HH 75 4 min, 252 F/Kphok 4 Wk, B 26 CIEEA T iEL
HWcsE 2 W4, THEUE . BERh S IR A0 25 (2009) 7V, AE 8 IR & R T B 41V (6F
3D, KRR 2 B HUE N, FERh SRR 2 000 N4, SR)EE T 1 em A B
PORMEEERN 15 bR, 0 OB SO N AT P K AR e L, 3 IR, EaBibldeth. #emha
ATIEH /K 5

el 8 J& Ja PR A e v AR AR R AR E5 BRI IR Ee gl . AR 45 BRI EE 1) 73 G4 0 ~ 5 RFRAR VTN
TOAREE S IRER A 0 2%, 1 ~2 MREERIIR A 1 2, 3~10 N2 4%, 11~304K83 2%, 31~100 7
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H 49, KT 100 A0 5 9% (A 45, 2009) . FRZ53R4L (GD FIBREIREL (ED (715 2 Powell
25 (1971) I AEs, G (BE) 1=3 (s;-n) /N Csi: MRGEE RO, np: AN
FIRRER, 1 HREEEROP B R & H S, N: WERMED. WiETE% (DD AR h: DI=
V(GE+EDP) (Kouame et al., 1997), 5 /o WA i 17 5 20K & AR AR 45 4 35 = e Wiy by 7 41

% (IM), 0<DI<1; &Pl (HR), 1<DI<2; i (R), 2<DI<3; 1 (MR), 3<DI <4;
& (MS), 4<DI<5; & (S), 5<DI< 6; mi& (HS), DI> 6.

1.3 REMRN

FER FBEAT PO S AN, 0 SRS AORHR AR SR . 5 EA R A kK
WA i R RO BRI LA PR A S PRSI AR AR i TR RE - B2
PRI S EEHIE 15 em (IR, TF 070 Bt R 28 rb il 5 R KR/, BP9 5f
UM ORI, RN SRS IR (. SR R DL R AR A Fh

1.4 SSR 9#F

H I F L R4 DNA 32 BCR T CTAB 5, SSR 51415k [ #5410 P K3 (Ren et al.,
2009), ™1 B4 TACHEA K. SSR 43HTZ I Mace 25 (2006) 1) 575 /E S5, SSR AR W AK &
20 L, A% ddH,0 12.1 pL, 10 x buffer 2.0 uL, 2.0 mmol - L™ MgCl, 1.2 uL, 2.5 mmol - L™ f¥] INTP
1.5uL, 5% 1 uL, 1 U TagDNA 0.2 uL, 1 pL #4 DNA. SSR " 34F2/7 4 94 C 1AM 5 min,
94 ‘CAxPE 30s, 56 ‘CiEk30s, 72 CHEAH 80 s, I35 AMFIF, 72 CHEM 5 min, f)i 4 CLRAT.
PCR 3877 6% L VR AR I e bk, HRGAS I

2 HiIR5 0

21 HEN—BEEUHE RBTFIE

PUME 5 58 A O PU R 7 AR 45 2k HUS I — TR 0 VTS R IR PR 7T TAE, Btk % e 45 Bk
P AT S P R DG, DRI AE I 8 11 85 AN B BT T 2 AF 2 35 IR Y E - 2008 fEAKEE,
XTHER 46 1015 R REAT T M 5 R 45 4 U PiE S, ikt 7 8 NPk, (5 ARk
() 2.48%, HAEHUssk 2 4y, HAERHRRT 0.6%, FHUHKE 6 4, SR ARRT 1.86%. 2009 4
FEMRE EBGRIG 8 M PIA4 4 s R IRk, XL AR TR i e, 4R A
ILs-10-1 RILHOH, A HIATT BZREM, HR 7 HBRINBIN, HIK. 2009 FREERFR R, A
TAERARR . BTk LGNS &R ILs-10-1 FRRIEAT N THM PR 42 i s e . 45K, BRIt
B TR ARG Bk R I A Al B AR S AN 2 VRO A5 AR A PR R I =i, B &R ILs-10-1
RIBUE (R 1, B 1D, SRR R 7 45 2 U pitk O i b i) 8 A8 e 2 a8 fa e

R1 HBR ILs-10-1 REFFMEAREZDARIEEE

Table 1 Identification of introgression lines ILs-10-1 and its parents for resistance to the root-knot nematode M. incognita

pp e MR45 a4 IR ELE TR otk

Material GI El DI Resistance

FRFK C. hystrix 1.35£0.11 0.52 £ 0.04 1.45£0.09 @ $0 High resistance

M A5 ZeH C. hytivus 1.75+0.15 0.63 +0.07 1.86+0.14 #i Pt High resistance
ILs-10-1 2.13+0.12 1.15+0.17 242+0.15 ¥ Resistance
Jbsi#ik Beijing Jietou 4.84+0.16 3.75+0.13 6.14+0.12 i/ High susceptibility

T RPHIEN 2009 SEAFE . K EEEIPIME + bRz,

Note: Data in the Table were means + SD of two seasons repetitions for spring and autumn in 2009.
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IR W AR e ILs-10-1 dbntag 3k

C. hystrix C. hytivus Beijing Jietou

1 EBRIL-10-1RERAEMEHREZARNRARE

Fig. 1 Root morphology of introgression lines 1Ls-10-1 and its parents inoculated with the root-knot nematode M. incognita

22 HEEREMESZLERE

XA T 1L SRAF PR HTS & 1Ls-10-1 H5HXCEIAT T HIRR Z RS . Wiis & 1Ls-10-1 4R
R, MERsk, KOS, HEARKERER, N TPOR SRR NS SR A I sk 2 ) o8
RN P S NG A g IRy I P | i = S 5 | P Bl 4 S0 G £ AR R S A [ 1
BFR ILs-10-1 WONER R HR 5 3 TR (o sl 28 €0 SFfil o 71 (6 SR i ok AR S (Xie & Wehner,
2001), HJLUAH#NZ R 1Ls-10-1 2R NSkt #lck K AR BTE A WL F b . 7E e |,
XHHE R ILs-10-1 HIHBEE MR A Fabnidi AT TIE . #i2 R ILs-10-1 7EJEE EHRRER. B
AR A RS AN . WHB R ILs-10-1 FH K 6.6 em, KT E R AL T b Uk
3k, XA BT s kA 3.5 4, B TIRIEN, btk R AR R e P iR
s HERL 178.5 em®, K FRRICNIM D TAbstlck, S AR Aemii hHan: K 12.9 cm, B
ST RSk, HRE RN AR o #E (R 2).

F2 HER ILs-10-1 REFEAMBMSHERHE

Table 2 Morphological characteristics of introgression lines 1Ls-10-1 and its parents

A em LT

g - T AR em® RN HK/em e IR,
. Internode Number of . . R .
Material Leaf size Leaf color Fruit length Fruit color Spine color
length branches
N 41+09 13.8+1.3 85.3+5.4 G 55+1.6 =Sl {1, Black
C. hystrix Dark green Green
KA AT 57+1.4 54+1.7 2154+ 18.7 sk 8.1+34 wkEk £t Brown
C. hytivus Light green Light green
ILs-10-1 6.6+04 35+1.4 178.5+22.1 st 129+2.1 Rek 1764 Brown
Light green Heavy green
Jemilck 106+ 1.8 1.6+0.8 295.1+23.3 £y 32,1446 st FI % White
Beijing Jietou Green Dark green

e RHEIL 3 RELMTMH + bRz,

Note: Data in the Table were means + SD of three repetitions.

23 B ZEBYSSR N FIRICLE

TEPUR S8 MBS Y e I FEa b, XIS 8IS & ILs-10-1 3H17 T2 7408 . I L6
T 302 Xt SSR 514, i 56 Xt 51 MIAERR T R AAL Sk PSR A ] R L 2 50, 2855 IHR
9 18.54%, FEPEAILY W=k 59 S iy, IRyt 1 &5, A 34
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FI AR 2 4 22 AR BRI SRAF IR 56 4 2 A SSR 516 R B I AL AL A R ILs-10-1
HEATY 1Y, 3545 30 XTSI 3 A BHE R I 2 &1k, Z2 &SIt Eh 53.57%, Horh 514 SSR18648
AJ LE S M A MV AR ILs-10-1 (1357 o [ IF 97 3 R R o I 5 b Sk AR AR 1S 2ty (& 2D AN 2 1]
DUE H, #1E 5 ILs-10-1 iy o8 4k B TR s RN 5 A6tk Z 3 i i a i, 1X— 25 R340t 7 ¥
B A& ILs-10-1 £ NS b #ck = 2 SiE, IR TR 5 INA) DNA A Bt CO i fia)
FAE K AT e B s B T RIAS JE AR TLs-10-1 FOFER 4L, WIS &R 1Ls-10-1 R IR AL
e ey TP P =E AV

Ch ILs Bj M

A B

2 BR—BEREHBSRIL-10- 1AL FEE
A\ B: WIRER. Ch: RR¥JK; ILs: #Hi5 RILs-10-1; Bj: Jbntlck: M: 2 TRk,
Fig. 2 Molecular identification of authenticity of cucumber-sour cucumber introgression lines I1Ls-10-1
A, B: Two repeats. Ch: C. hystrix; ILs: Introgression lines ILs-10-1; Bj: Beijing Jietou; M: Marker.

24 BERSZRSEER) SSR &N

Wi R U0 E P R S SR LR AR B AR IR Ry T A Rttt Foim LA, 2009
ERKEE, R AW 05 5 R T8 2 TLs-10-1 BEAT T A0 BEA I . AL 3R 3545 (0 76 1R 3 JIX
JEHEELANS R 3 AR R 2 &1 30 47 SSR 514 k4T ik, H 5[4 SSR06585 REK 3
WAERITER, 3 PR g S 1 AR 2 Akl , RS EHS & 1Ls-10-1 Ry i
BEATR N (fi BEARZL) FAAI 0k (I SXARRD) RFIEAT8Y, {H SSR0O6585 7E#i12 & 1Ls-10-1
(1) 10 AN AR I 1 H 1 4540 180 bp MRS (B 3). IX—HFFUE5 R N2 & ILs-10-1 4l
FERSy TAEYE, RIS &R ILs-10-1 C&alidr, al4E b iast b LU A .

~— 180 bp

3 EBIN—BEE IS RILs-10- 140 E B9 5 FHR
Ch: B¥N; Bj: dbnidlisk; 1~10: WiB RILs-10-11 10 Hkk; M: 5 FiEbrifk.

Fig. 3 Molecular analysis of purity of cucumber - sour cucumber introgression lines ILs-10-1

Ch: C. hystrix; Bj: Beijing Jietou; 1-10: Ten plants of introgression lines ILs-10-1; M: Marker.
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31 EMEERMIIEIE

0 I 00 2% BTV A AT B B NS B R SRR AL AR, B3 2 M RS OB L R () AT
E—LORAEY T, WA KRG DML, CSEFH TIFE2 AA0NRERIENE R, JHNVH T3
e AL 5 i AP R (Tanksley & Nelson, 1996; XU5eBH 4F, 2003; FEf 45, 2006) o AHF5IAIH
iz o 5 A st A A T AN A AR AL, i 2 kT R R e, JR4s & A SR
8%, ik BT AR S 2 U B R—TR B T2 R ILs-10-1, HPrtkRIAR e, 5350 kb o Ay
SEEA, B HUE R 2> Fhn i DL R R R« e o R o B S54RI T4 IS e A RE, TR h
TS RPTLk E P8 E T 3eA .
32 HMERMIKE

WIS FT TS RAAT S, SRR E. 5, RECHERIVE % CEEN 2%,
2005; BeAHEH 5, 20060 o AEFTTHEIERAHIE R ILs-10-1 LHXEETEAR W, RV 2P
RFEIATREEZ N0, YIRS F ILs-10-1 52 TR N Jb 5Tk R AR HTE 24 A I FR ) 4248 J5 AR
SSR bric A . MR B R sl RIES THERINEE. EHW]EE (2004) F
H 27 A~/NF2 SSR SIWIAE /N Ze— I BT R A2 16 18 ANEIAS G AR %5 7 NS &R, uEWIFI A SSR
Y TEWNB ZOE AT . AWFSCH R SSR18648 AMYATINE] T #1158 & ILs-10-1 SR 4L AMIB 4 )
BN, RIS &R ILs-10-1 5 HXEEERITTR, nIEHE &R ILs-10-1 R R %A 5055
TR o X ULEHAIH SSR 43 F bR ic A AT LIS I ] 2258 #ii5 5 b i B AR ST ase 4% e gy, i T
INIZE G 2248 e AR P s R AR S B, (3P (] A S8 R A0 ML B P S R AT 5 A5 A 1) A AR
H.

33 EMEARMTIA

Folt ) Z A W2 F 0 v] LA BB (0 b ) AR S 0t 0, AEVEst e S R P AT T IR N A s, H
A, B R 2 N F NSRS A R R RS A0 2 47 (Brouwer & St Clair, 2004), QTL )it
LN 7M1 (Monforte et al., 2001), JEKIF A7 7% (Fridman et al., 2004) DL S AP F 5046 250 K
(Zamir, 2001) %5, AW PILL RS e BA LI Fhaid e, ik B hrrg a2k b
WA R Is-10-1, JLHUPERIAEE, SR NS, FIHZHE R T Fo /E B4,
AT R 7 AR 45 28 HUR BT L (e AL F 9, H AT TAE IR T2 . 224 G I TAE,
TGS IR AT (FISHD H A Bl A 2228 JE AR Mol — 20 S 5w, ik 56 22 AR A [R) bR (9 A ) 2 22
Wi &, N T RE DR R HE S ) 5 8 TR Rl 1 B4 5 A
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ExR ‘+Zh BRI ETNRERE—
“AHEREHRXSHHEESKRBRAARETE”
BHSEILREHF

1R AR BB PR IO ERF IR R T RS R H B8 AL Tr B w1 e
REFAWIFE 767 H 82 2011 4 11 319 HAEIERATT . T RN R BE B80T OF FU T e ] B KA R
Jot i e % P R AR K 2 K R S« A R ARME BT e 55 o 1 SR LRI 9 B3 DU 1R 4 A M
FERWT T A5 40 Z AT 2.

Pl EAED) 5 BORAR MY A SRBE BB ST 7R 30 A5 A T 2R B el AN T AR R S BRI S s
R ANTEAF BRI FACHFE L SRBEBARBI T 579 67 Bt i 51 v 01 RE A S BRI T 55 7 s AN vl s Bt
bl 2 bR T St A BRI SR 4 AN, Horp “ b0 BB i T BE AR P G B BRI A R
PR B 280607 9 e PG = M a5 IR A R ORI T SRS TTIE dl b 0 28 55 38 HTECR A AR X
MR ML ST IR IT, IRl ORISR S AEALTT #5049 DORTEIE ™, DAHES) B Bt Al 1 BR
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