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Abstract In order to enrich the molecular markers linked to wheat powdery mildew resistance gene Pm21 and facilitate the
molecular marker-assisted selection in multi-background breeding procedure, preferred small groups (PSG) analysis was conducted
using F, segregating population cross between the wheat germplasm line CB033 with Pm21 and a common wheat variety
Huixianhong (susceptible to wheat powdery mildew). One hundred and two markers revealed polymorphism between the parents
when screening with 258 SSR or STS markers located on wheat homoeologous group VI, and two EST-SSR markers (Xcfel64 and
Xedm129) and one STS marker (Xcinaul88) showed good consistency between the genotype and the phenotype to mildew in PSG.
Linkage relationship between Pm21 and molecular markers of Xcfel64, Xedm129 and Xcinaul88 were then established, with the
distance 3.75 cM, 1.26 cM and 0.98 cM respectively. Authenticity verification of the linkage between Pm21 and molecular markers
were tested via F,. ; families and results showed that the three markers were reliable new markers linked to Pm21. The results above
would facilitate molecular marker-assisted selection in breeding program.
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i R SRS R K. B PN
AR HE S RN A PO 8, ER AR
K ERAHRAENGAT, fEEREHBME, Sk
A M RIBR N ey B2 AR — KBEAT (.
DT, 2001)0 BRI, RAEFI BT R, Tk
FUEE B PO SR BT VR /N2 SR A B0 AT
rh [ %R 2 P R IILE AT OB R Pm21, 2
H AT A R PUi AR 2 —, pitEss. uil)
REHTP = H AT A R 0k B B R AR BN R,
HOXF 1204 B A et BT HU0E (R 2456, 1997,
Huang et al., 1997), ‘& CHRCHAE NS5 30/~ 22
W, IREN T 6VS/6 AL (G5 HIFIZE, 1995).

T, 308 15 Pm2 L RE PRI 1) 7 b 32 2
HELLUFPY K2 RAPD. AFLP. SCARFISTSHRIC .
W1Qi % (1996) i 1% 21| 1] LA 1A EX Pm21 ) RAPD #7% it
OPH17-1400, 2 J5Liu%(1999) #t— 5 HEE10 K
5Pm2LZE#FJSCAR (sequence characterized applied
region)FR i SCAR -1400FISCAR-1265; Z5/%%45(2005)
FH 120> BE ML 5120 % 6D/6V AL He 2 Pm930640 3t 47
RAPD/MIT, k4354 6VS HIFFFARIE; Cao%5(2006)
FRFE BT B9 25 PR PR P 510 0 Y e %8 2 6 VS IR 3L
YLy T hRic NAU/XiBao15-902 (CINAU15-902);
Chen%5(2006) 14 /N42 LRR(leucine-rich repeat)/ 751
TP R % E 6VS ML B> TArid NAU/
XiBao16-1085(R1 CINAU16-1085); -L-##Hf45(2007)
114 RGA(Resistance Gene Analogy)fl 17X}
STS 51 ¥ it ik i 73 ) A7 T 6V i i 0.58~0.70 Al
0.00~0.45 X B ) CINAU17-1086 #ICINAU18-723
PRI bR I TR 9E55(2007) TF K [FIRAPD 5| )
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Bl 3% B 10 43 7 kR Ad 35 347 SCAR1265 (Liu et al.,

1999). SCAR1400 (Liu et al., 1999). CINAU171g5 (-
HHMFEE, 2007). CINAUL85 (EHHMESE, 2007). STS
BRI CINAU15gg, (Cao et al., 2006)F1 CINAU16465,
(Chen et al., 2006), A WATPM2LEEK [F)SSRER LA
EST-SSRAxic .

AHIE GO A5 055 /S 3 3 RIS R ) 2584
SSR. EST-SSRAISTSAric X Pm21it4T T &8 41
Prad i ik, LA 3R £3 5 Pm21 % % 3% B 1 SSR
EST-SSRHMISTSEE# & 4> FFric, +-&EPm21i)4r ¥
FrRid2RAL, 75 FhsiddiBh & Fh .
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RROOKK, 2o’ K (' =1.401<y"0 05, P>0.05)%2 57 A
B3, DU AR SR IR 2 B RF 43 3: 110 40 25 L
E3NE

1.2% 75155 | ¥Ry iFiE

& 7S o [ UR A B 258 A~ SSR.,
EST-SSR Fil STS kricdXf 24 CB033 FIAFIME S 21 3k
AT IR TR, FE3RA3 102 X 25 MRl #
R 2 & PEFRICAE Fy 20 B BHAA TR 2B T L /N
WEORTRE, 3R1F 3 X SPUrTRm AL pm21 1558
KA MR EPERRIL, 20902 EST-SSR 5[4 Xcfel64.
Xedm129 F11 STS 5|4 Xcinaul88. Xcfel64 £F 10
HORPT R RS Y1 K/ h 123 bp [, £E
10 AN 7R FRpR R R BT 3G kA (B 1A);
Xedm129 7t 10 AMHLAIHLE FAR T BEAE S 1S O/
Sk 233 bp. 243 bp H1321 bp 1) 3 448, 7610 il
R R AR REY G 0k 3 44 (B 1B);
Xcinaul88 £ 10 AN ML s Frpk Hh BERG B 18 O/
3 335 bp M7, (£ 10 />R JE AR T AN BEY 4
At (B 1C).
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250 bp—
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143 i Xcfel64 . Xedm129H1Xcinaul887EF, 14104~ i 7
T FFRRAN 104> S 2L P o F s B AGH I 45 R

7E: A: Xcfel64; B: Xedm129; C: Xcinaul88; R:: Hiji Hikk; S:
JEIRFARE; P1:: CBO033; P2:: MEEAT; Vi #£FE32; M: DL2000
marker

Figure 1 Amplification products by Xcfel64, Xedm129 and
Xcinaul88 in resistant parent CB033 (P1), susceptible parent
Hui xianhong (P2), 10 typical resistant individuals and 10
typical susceptible individuals of F,.

Note: A: Xcfel64; B: Xedm129; C: Xcinaul88; R: Resistant

plants; S: Suspectible plants; P1: CB033; P2: Hui xianhong; V:
Haynaldia villosa; M: DL2000 marker

1.45> FFriC BY5GIE
K T BAIEbRIE Xcfel64. Xcinaul88 i1 Xedm129

1 CBO33/WEE-21 Fy ARIVIEAL /04T S R T K36 45 3R

AT EEPE, FIH AL E AR NAU/XiBaol5-902 (3
R BEE, 2006) 1E Fp HEHCALG B SRR 415 180
FRERI G Fos KR, 8E—B AT T HU It % e Fibs
YR 25 R, TR 130 £k Fos K& 62
PRAEEHUNE BT R i Y I %, 68 R H.
PRI R IV (K] 4); 3 Abric I Bed 1S HAH N )
Fridir . MITIER B 3 AMRic R i FER . Fos K
FRAR R YT 25 R (K] 5A; 1] 5B).

Xcfel64
249 —
0.28 Xec.iml 29
0.98 Xcinaul88
Pm

P12 Folff AR SRt (08 9 22 B P21 1) 3 1 b i gt A4 1 0 I
Figure 2 Linkage maps of the Pm21 in the F, populations

R

I3 Xcfel64r il 73 F, AR (Kt RUAD U 45

TE: R HURRRR; S: B EER; P1: CB033; P2: MELLAL; V:
#%B3; M: DL2000 marker

Figure 3 Amplification products by Xcfel64 in resistant parent
CB033 (P1), susceptible parent Hui xianhong (P2), part
individuals of F,.

Note: R: Resistant plants; S: Suspectible plants; P1: CB033; P2:

Hui xianhong; V: Haynaldia villosa; M: DL2000 marker

Table 1 Chi-square text and genetic analysis of F, derived from the cross between CB033 and Hui xianhong

s Fe/FRd ISR 7S G WL 3 K7 S e R e WAL I B (cM)

Materials Gene/Markers  No. of F, No. of R/S Expected ratio Genetic distance (cM)
R S

F, (CBO33/#E 5. Pm21 213 153 60 3:1 1.401

1) Xcfel64 213 157 56 3:1 0.189 3.75

F, (CBO33/ Hui  xedm129 213 163 50 3:1 0.264 1.26

xianhong) Xcinau188 213 163 50 3:1 0.264 0.98

TR PUR R S IBIR AAE; 1%0.05=3.84, df=1

Note: R: Genotype of the resisitant plant;; S: Genotype of the suspectible plant; 3% 0s=3.84, df=1
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Figure 4 Resistant performance of CB033 and hui xianghong’
derivetives

Note: A: Susceptible plant; B: Resistant plant

MPIPZV‘RRRRRRRRRRRRRRRR
SRal | WL EEELEERREEED
Bl

250 bp—

A
MPIP2V SS SSSSSSSSSSSSSS S

L | | o

B

KI5 Xcinaul88TE i/ Fas K RAL-G UM, B0 BRbk 1) 7 BUAG
MIEEPS

VE: R PURERE; St BORSRE; P1: CB033; P2: #EE4L; V:
#F:4; M: DL2000 marker

Figure 5 Amplification products by Xcinaul88 in resistant

parent Line CB033 (P1), susceptible parent Hui xianhong (P2),
part pure resistant individuals of F,.3

Note: R:Resistant plants; S: Suspectible plants; P1: CB033; P2:
Hui xianhong; V: Haynaldia villosa; M: DL2000 marker
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