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Researches and Application on Molecular Markers of Powdery
Mildew Resistant Genes in Wheat
Li Chunxin, Xu Weigang
(Wheat Research Center, Henan Academy of Agricultural Sciences, Zhengzhou 450002)
Abstract: The use of resistant cultivars is an effective, economical, and environmentally safe approach that
eliminates the use of fungicides and reduces production losses due to powdery mildew caused by Blumeria
graminis f. sp. tritici (Bgt). So far, 55 genes/alleles for resistance to powdery mildew at 39 loci have been
identified and located on 16 different chromosomes, of which 30 resistance genes/alleles have been tagged by
different molecular marker systems. Several quantitative trait loci (QTLs) for adult plant resistance to powdery
mildew have been associated with molecular markers. The detailed information on chromosomal location, the
sources, available molecular markers and cloning of these genes has been reviewed. The fresh researches,
existed problem and the resolvent in marker—assisted selection using these genes are also discussed.
Key words: Triticum aestivum, powdery mildew resistance genes, marker—assisted selection, chromosomal

location
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FBo 0 T ARG HAR AL N DNA 7K -5 R AR A 43 R
T E BT %2, DM A PR Ps i R 6 e 17 A
F-Bto RIS, R 2 b5 e B AR g 1P 2 TR g 35t
FEFNY B 0, S B e — D R B85 T Al H
W, EANANEIE 44 T oKk H 39 AN A1) 554NN
K pum 2L R, 2o 30 AN CIF R T IEBLN 2 Tl
FIH B oy b, & HMEM TR, BN A 2
FHUITFRE T /NPT AR 2 7 E oL, JHEE T
PR AN R (R .
1 BMRRERENZR AR ENEL. 2% KR
RERE
1.1 @B mRanimik | o A5 B 5 A

Flor - 1955 4 1 IR th 7 A& DR 56 DR, HiR 4fs
X B, 3 S B R — RIS R,
RIFEA T RRILH 5 O AR R U i, 84
MR T B8 AR 1P R R B A FE TR, AR
PR RO AR 2 AN AR IR 38 A% 23 AT, LA e L
AT WU L R 15 A BT SRR, I H R A e P

TR A TAT T

20 20 90 AEAR LAY K ET R I BT SRR e A7, HRERS
B S — e ta f, LI — R, RS BN E 4R 1)
SENLAE e 1996 4F Endo 55 HY B A8 /N 2z Ge taf iy L
AR R AR, H455 C-banding A1 GISH A4
TN 21 SRR R VR R, R FHIXEM B 50
TR IC AT LASRAG BT ik DR A RS 40 () P B v, 36) 1
SEPRURE A e S vl b TAER SR KT .

PU A W99 3 R 2 i1 Waterhouse T+ 1930 4 1 I £E
INFZ R Thew HOR I, M, 24 R Z A0 18
NG R FLAR e R R RS R TR 2 B, A
Ko B BE DR 1 J5T AT BA Sy Jhy Jo et P IR 003 i DR R 4
SR PURIE R, H Fr£E A o N i 32 202 e
RIER . 2 HFEA b, AMTEER A4 T 3947 5
55 A g PR PO 2 DR, L rp AT 18 AN 5 A
s FE KRS 2004 4F 840 I Ry o o 2 DA Je 2L
Iy TARCHEFEE R AT I 4, WA 3 32 X 2004 41
P ER i o 25 DR i U adt e AT 23R (L3R D)

#1 EMBEMFEFEEENRBIREN. HAR M. RIRRS%E

JEH EL VA BAR LT el 2% R
Pm32 1BL- 1SS L501 Ae. speltoides (P BLIR M 1L 2 750) (6]
Pm33 2BL PS5B T. carthlicum G /N32) (7]
Pm34 5DL Saluda cross Ae. tauschii CRL 111 2 50) [8]
Pm35 5DL NC96BGTD3 Ae. tauschii CH 1L 2E210) [9]
Pm36 5BL MG-FN14999 T. dicoccoides (= — i /NA7) [10]
Pm37 7AL NC99BGTAG11 T. timopheevii ($&S<AELE/N) [11]

Pm38 (QTL) 7DS Saar T. aestivum (Y538 /NAZ) [12]

Pm39 (QTL) 1BL Saar T. aestivum (Y518 /N ) [12]

F2 AMEIRERENEZRIFREKREARBSH
[ Js A et fA 2 A Pt k2B Bt D

1 Pm3,Pml71,Pm25 Pm81, Pm28, Pm32, Pm39 Pml10, Pm24
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3 Pmli3

4 Pml6 Pm71

5 Pm23 Pm30, Pm36 Pm2, Pm34,Pm35

6 Pm21,Pm31 Pmll,Pmi2,Pmi4,Pm201,Pm27

7 Pml, Pm9,Pml18 (Pmlc), Pm37 Pm5 Pmi5,Pml19, Pm29, Pm38
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PR3 B0 L DR 08 oGP0 I 6 5 R 11 5
o7 &5 SRR/ 2 5 DR 4 DX 3k 1 o A% TR 1% 3R AT T ORI
Jei s R VR 993 Do 3 DR DA S R 3% 1) T s A7 AE -
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PRl v R A R



PR N CURRPUREEIN 27 bR ICTT 5 S N It - 55 -

1.2 G RETHR IR E A L ART

B T s R PUREE L, AR R T VR 2 Ak
I3 HOI HE PERAT 5 (QTL) , B MR 00 JE R 78 Bt
TR I AT R R B ST, — MR IR 18 B2
Gy HORER 2 A R AP CAPRO , {HUZ Bt ik 5
FrG, e AP, AR A7 B A AR ORI N v 0,
B AATD o R T A, BEE FAT T A
AU QTLs Bk 181> LU EE A, AHOC QTLs (1)
FACA TR . 7E 1999 4F Keller S5 i 2]
T 18N FBR HUEAH G QTLs, IX 48 QTLs 73 A1
PE14 54404k I . Chantret 25945 2000 4E R 1E T 73

WAL T SD FT6AL 1) 24> 324 QTL, 11 2001 4 X 53
WIAE G044 5D, 6A, TA, 7B F & B 5 A i bk 1 Ht 2k
QTL. Mingeot""H1 Liu®"45 1, 73 5l &I T 22 A Bk I
PUPEQTL. 7 A, 7E 445 20 A5 F E A7 AR
CAZE AR F X R PUR QTL #E4T T K H MIWF5T, 4
M2 T ZA Bk QTL.

FH FT A 1L, P A SEAS I 2] 45 QTLs 44 4,
EHAERIFIH T 334 TTMk(E R T 10% [ QTL, MK
3R] LA B 28 O i B QTLs 78 AVB D etk
L3153 A 15299 A, 1T A8 [ S5 TR], 7628 5 B
PRI R QTL £ %, b 8 M f

&3 BMEIUR QTL M2 FEIE

QTL SEAL Frid e Frid GTRRAEL/% MITE EEBEEN
QTL 1B RFLP CD9b-psrH93a 11. 60 RILs [16]
2D RFLP psr932-psr33la 10. 00 RILs
3A RFLP psr598-psr570 14. 40 RILs
3D RFLP psr1196a-Lrk10_6 15.70 RILs
4A RFLP gwml1lc—psr934a 14.70 RILs
4A RFLP mwg710b—-g1k128 14. 30 RILs
4D RFLP glk302b—psr110la 14. 40 RILs
5A RFLP psr644a-psr945a 22.90 RILs
5A RFLP psr911-psrl20a 10. 50 RILs
5A RFLP psr1194-psr918b 16. 60 RILs
5B RFLP psr580b—psr143 12. 60 RILs
7B RFLP psrH93c—psr129c 11. 30 RILs
B RFLP glk750-mwg710a 31.80 RILs
MIRE 6AL SSR, RFLP ksuD27 24.1~37.0 F2:3lines,BSA [17]
QTL 5D SSR, RFLP gwml74 16. 8~25. 3 F2:3lines, BSA
QTL 5D SSR, RFLP ctd26 28.1~37.7 DH,F2:31ines (18]
5D SSR, FLP gbxG083c 33.5~37.9 DH,F2:31ines
6A SSR, RFLP MIRE 12. 20 DH,F2:31ines
6A SSR, RFLP gwmd27 8.8~13.4 DH,F2:3lines
QTL 1A SSR, RFLP cdo572b-bcd442 39.3~43.0 DH [19]
2A Pm4b-gbxG303 22.7~39.2
2B gwml148-ghx(G553 23.6~71.5
4A gbxG036-gbx(542 22.30
5D gwmb39a—gwm174 21.4~54. 3
6A MIRE 19. 8~53. 9
B pdaC01-gbxR035b 22.8~33.5
QPm. vt 1B RFLP, SSR gwm259-wg241 17.00 F2:3 lines,BSA [20]
gwm259-barc80 [23]
QPm.vt 24 RFLP, SSR gwm304a-gwm312 29. 00 [20]
gwm304a-barc353b [23]
QPm.vt 2B RFLP, SSR wg338-gwmb26a 11. 00 [20]
gwmb01-barc200 [23]
QTL D wg834-bcd1438 29. 55 RILs [15]
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#FRD

QTL ELDA Frid Frid DUERAE/% VAR IWIRFS Z% R
QTL 1AS SSR gdm33-psp2999 18. 60% DH [21]
QTL 2B SSR gwmb01-gwm148 9.6~11. 3% F2:3 lines [22]

2D gwm157-gwm249 21.2~26. 1%

Pm38 DS SSR gwm1220-swm10 19~56. 5% F2:4 lines,BSA [12]
Pm39 1BL SSR gwvn719-hbe248 7.9~35. 9% F2:4 lines,BSA [12]
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Je A AT LI ok CS (1) ph1 58 A8 44 sl 4 175 48 7 A L 4
FNW T IERR P20, 3K 5 1 18147 : Pm6 Pm7Pm8-
PmlI2. PmI3. Pml7. Pm20. Pm21. Pm27. Pm29 FI
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1.4 G#Jmiiiaik B 65T 4T
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P T AR IR, K S5O AT I 5, i L
FIZEAE L2 5 Rt

x4 gFEIRERE S TEE

FE RE A Frid e Fric K BB /M W T3 275 3k
Pm32 IBL-1SS SSR Xgwm408 1.3 BC2F2 lines, BSA [6]
Pm33 2BL SSR Xwme317 1.1 BC2F2 lines, BSA [7]
Xgwml11 2.2
Xgwm382 4
Pm34 5DL SSR Xbarcl77 5.4 F2:4 lines,BSA [8]
Xbarc144 2.6
Pm35 5DL SSR Xcfd7 10.3 F2:3 lines,BSA [9]
Xgdm43 20.5
Xcfd26 32.4
Pm36 5BL EST-SSR BJ261635 0.4 F2:3 lines,BSA [10]
AFLP XP41M37 1.9
XP43M32 1.1
XP39M32 1.6
XP41M39 6
SSR Xwme75 10
Pm37 TAL SSR Xgwm322 0.5 F2:4 lines,BSA [11]
SSR Xwmc 790 0.5
SSR Xcfa2190 2
SSR Xwmc346 6.7

VE: BSA=HE A 73 B9 40 H1i2s : DH=I0A5 B 4K NIL=1T 25 3 8 & ; RIL=TE 4 [ & RSL=E 4 EH R .
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