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Inheritance of resistance to powdery mildew in four Chinese landraces

Zhai Wenwen, Duan Xiayu, Zhou Yilin, Ma Huiqian

(State Key Laboratory for Biology of Plant Diseases and Insect Pests .,
Institute o f Plant Protection, CAAS, Beijing 100094,China)

Abstract The inheritance of resistance of the four wheat landraces Mazha, Xiaobaidong, Youbailan, Hongjuanmang
to Blumeria graminis f, sp. tritici was analyzed by reciprocal crosses and test cross with a susceptible cultivar Chan-
cellor, respectively. The resistance of Mazha and its hybrid progenics was analyzed genetically by artificial inocula-
tion with isolate E30 of B. graminis {. sp. tritici at seedling stage, while the resistance of Xiaobaidong, Youbailan,
Hongjuanmang and their hybrid progenies was analyzed genetically by artificial inoculation with isolate E09 of B.
graminis 1. sp. tritici at seedling stage. Chi-square tests were employed to analyze the inheritance of the four land-
races. The results showed that the F, populations segregated at the ratio of 1R:3S, and the progenies segregated at
the ratio of 1R: 1S in test cross. These results ascertained that a single recessive gene conferred the resistance to
powdery mildew in the landraces at seedling stage.

Key words resistance; inheritance

powdery mildew; wheat landrace;

PLANT PROTECTION  Vol. 34 No. 1 (2008) o 37

/N ERYIR R B AT S 8 B (Blumeria grami-
nis . sp. tritici Em. Marcha) ;8 ) A E S %
W& TR E R A W — R T N 50 ~
190, ™ B AR A 0 7 W 15 300, R R /N A A e R
HEREEREZ . HBRE LS 3 2 )5 4
Z—, RHE A 20 HH40 90 FA LUK /N EE X B R

PP T 2K EE SR B PR DT R R N P8t
KT BRI AEL B — 0 R TR 130 o Ao 1 B (0 /N A A 7 i
e 7 2 A P A B B o R B 2 R W A R T
B /N A2 R ) — 0 > LI . B AR
T /N2 o T R 2 B T E B D0 BT IR
S0 3 [ /> 22 5 R T 1 A e TR T 5

W BHEE: 2007-05-16 BiTHHE: 2007 -09-24
EBEWHE: [MEK“863"I[1(2006AA1021C); “ [~ [{ 5 B8 & 4 1 %) IR B (2006BAD13B02) ; 4% #5 1 47 k. B HF % T (nyhyzx07 -
A8) 5 o [ R Mk B} 2 (52 KL AR TP 75 00 B AR BL B b 55 B 6 I 4
* B B B R B B A ORI 2T B A th B BT DA A SC 4R Y B IR I R L AR B R
*» W IHAEF E mail; xyduan@ippcaas. cn



WAL B3 BE 1 H1(2008)

e 38 PLANT PROTECTION Vol 34 No. 1 (2008

HH A 90 58/ 2 5L A R T A P BLIR B AR VR
TEE MR IE R /N E BUH Ky B b, Pmbe, Pm2d4 |
mlxbd ¥R B T HE/NE Wy G f B Pm24 B
SUEREAEMPIAS . FREL /N EZI T
WHZ OEE PALE HMER XZA KIS
W% 5 — B R MR N E AR RIS s R
BE L0 FL5 2 AR b 3 3 75 5 R K s B A TE
HAT. AT A B £ R 22 AL S A/ MA A &
AT S LR D AE ) B R AT 5 B i R Y 2 5C
B AZ 7 5 00 85 8 22 A DL A R L HE AT 35 6% o
HIIRIE . O 1 i % i 2 R i) ) TR O AT 4 5
PR IC i B A2 7 B ik A O I L6 M T R AR HEAT TR
B AZ A

1 ##E7HE

1.1 ks

REFEAMIE/NZH T SFIBYEE NERE.
U E 22 LD il o B RO R B AR R 0 9T B
ENAMR R EF 2R IR B BOR &
Chancellor H H = £ Mk B} 2 e 48 4 4% 37 57 7€ B 3 40
LR T
1.2 E

KERFAMEM E09.E30 M+ E 4k Bl 22k
MR HERARKET S 4. % R4,
2855 W UK B BT - HE HE — A5 A Ak B T R L TE RS Y
JB% Gk A Chancellor © %858 55 5% , B 58 &7 ) 37 &% /N
FOMBEATEMER, LRV SRS HE
TR 0~4 BRI,
1.3 REBRERE

Bipr R o i 72 N H PR R IR 2 A, 3R AR
F,\F, XA FR A LG 2 BIAAEAE 65 cm X 45 cm
WEaE & Ot TR SR R R 1 i ]
N EMEE. Hb F RM I EE#H
TR, BE R XBRE K, K F,
G
2 BRESW

2.1 MEMFRAMIBIEERMEEE SR

K B 44 32 J7 ¥ 445 Chancellor 5 45 i
ZIERH) F F A48 E30 2E47 8 1 48 € 45
SRR, PO R A EEE X E30 NRRR IR R R
A 0~0; &, Chancellor ¥ ¥ h B BB K 4
B, RE\EICELH FF, R G B8R 900 R AR 3

BIBCH K 0~2 BIAERRR 7 R AU AL 8 3~4
IR 43 R i R AL, AE LR i B Chancellor 24
BA G e R H A L F A R B B
95 » T U0 AT LA HE W7 40 0 27 X E30 R R RE 2 B
RarE B R FEEGER XN F, it EES,
Fo A @R RSE 215 Bk A 54 BRRBLILMH . R 3
Bl 0~2 B, 161 BREMEGE, RET N 3~4 H,
ZEFMEHES IR 3SHHEIBHLH (¥ {1:3) =
0.001,p=0.95~0.995), Tilg#E# 5 Chancellor
FAZH) F AR N ERG, H T, @ BRI R
4217 Bk, EHooh 53 BRR B IR, 164 B3R B0
I AR I 5 R B I R AS I BURSBR B FF A IR
(3SHAEILE (R D). MRAE BRIy A, al DU I A
e XS /N E FVB B ESO M R 2 B A — X R
H R s i Y

2.2 MEMAFRMIALZEZHA=Z.LAEENR

HEEIN

R R 2 22 J5 35 3K 18 Chancellor 5/hEA %
. FHE LBV ERZNFLF, . XEAH
R E R, NALE W2 AEEX E09 B
MEMHEH E YR 0/0; K1), Chancellor X% E09
kRN B (R B A 4 B, MRAENGE X H
F F, RIRE RSO M AR R R H o 0~2 AlH
KRR Ay NPT o 3~4 TURI 4y NIRRT, 1
LU & A Chancellor A8 A 5/NE 4 AT,
R MmAaT. F RS8R, il
A DAHERTIX 3 SN E H E E09 BB T fE
EhREREFEE EEERER.

ChancellorX /NEH A F F, U4 E # k1L 140
A 29 thRITURR ALY 0~2 2,111 fRKH
B, RPAH 3~ B, R T INEEFF S 1R:3S By 3
W (¢ {123} =1.15,p=0.25~0.50), /M A%
# Y5 Chancellor RS RBHF S IR:3SHHEE
EG B35 5 P O T 5 3R B IE IR 2 Y B JRK B R AL 7
A IR:3S W& (y*{1:3} =0.35,p=0.50~
0.75)(5F 1),% 4 Chancellor 5/h & F# F, 1Y
HEFHEEER WH N NAEAENNEARE
E09 MLtk BZ B — X R HEHIm .

Chancellor X i (22 F, R B #{A 2 98 #k . A
31 dRRBA R Y B 0~2 WY, 67 #RFR KT,
RYFN 3~4 B RITWEAF S 1R 38 Mg L
i) ({123} =0.17, p=0.50~0. 75), Ifi Chancellor



At 44 45

o034 55 1 02008
PLANT PROTECTION Vol, 34 No. 1 (2008)

. 39 «

EWHAZREHGREMAE IR 3S MBS A, 8
FHERAWNREHERZHIERAKRFTS 1R 3S
B4 B (2 {1:3}=1. 96, p=0, 10~0. 25) (F 1),
%54 Chancellor 57 > F, X 25 8 B 10 % 45
S5 B 1 24 0 /N Y B9 MIBIER Z A
Xif P bk 3 R B A

Chancellor X £T 31 F, /U4 B B A 2L 113 %%,
HUMHRIERFBRRMAN 0~2 B, 79 & F K

. (RYAI A 3~4 B, R MRFE IR:3S (Y32
W (32 {123} =1. 30, p=0.25~0.50) .1 Chancel-
lor SAHBE R RBAFA 1R:3S RYEIL [LH],
I AP R T TN B R B IE RAC I PLS AR FF & 1R+ 3S
B A B H (32 41:3}=2.28.p=0.10~0.25) (% 1),
#i G Chancellor 540475 F. AR 0 8O 9 4 5 45
RUBHOBT XN /DE A E E09 Mottt 20—
Xt B v BE B I .

£1 APMERRRUEIEKXTHANFRIEBEIR

PN o ERAREARNE _ WEAG AERE g i
S/ HUE /B B /R (R:S) (R:S)

Chancellor x 5 if % 22 215 54 161 1:2.98 1:3 0.001 0.95~0.995
5 #F & X Chancellor 17 217 53 164 1:3.09 1:3 0.038 0.75~0. 900

Chancellor X /N & % — 140 29 111 1:3.83 1:3 1. 150 0.25-~0. 500

/N E & % X Chancellor — 138 31 107 1:3.45 1:3 0, 350 0.50~~0, 750
Chancellor X ## 15 2 — 126 34 92 1:2.71 1:3 0,170 0.50~0, 750
#% 1 2% X Chancellor 98 31 67 1:2.16 1:3 1. 960 0. 10~0. 250
Chancellor X 4L 4 - 113 34 79 1:2.32 1:3 1. 300 0. 25~0. 500
#1457 X Chancellor - 123 38 85 1:2, 21 1:3 2. 280 0.10~0. 250

1) x2 45, =3.84,

3 Wtig

ARG RE 4 N/ANEr o RFIEBEEE DA
A2 IFE 2 BT B BT A R AR
M 2 TT R IE S 22 Fo B R g R 7 il
BERRW, 4 MANZEHTRBFHEABRRKRRSH
R4 IR:3S By H R, I8 i & X/ N E A b
E30 Wit i - Batte B E A, D H A LUl
B2 BT /NE B8 @ E09 pithd 2 h —xf
R 2 IR s S 1

BEREYH N NALEMFEAZS SR P2
HE K Ulka/8ce B2 22 F, 8 ¥ 17 B B 42 Rb %
0, T Pm2 £REBHMREN, LEBIRES
MG W F, PR BN Z AR 301,71 Ulka/8cc
HABRKXE WHEZWNEZHS F. AFE 13:31
PR, T (3: 1) (1:3) = 13:3, [K L #fEE 1 /h
14 22 Flie (22 1 v 1 FF & 1 380 B3], BP X
PR B AR R — xR R R .
AHF A F IR R /N 4 22 Rl B 25 5 08k
Chancellor 2438 3R1% 1+ SRR Lo i), X it 94 B 3 47
THIA BV NALXEMRA TS TNIRERE
h—XF Bk 5 B F 89 b e B 2 B R — X B
AR ER MR, SHEMEME R -8R
NI RR) . Huang HEWFREY, B 30 fI/hE A
ETHWRAMBERERE Pm5 BEMER, H 4/

A A B0 TR 2 B ) 28 i 2 R mixbd B
F2 PR E RS R Pmd MELERER
B, O IR B E ) M 8 Pmyoubailan, [N, B
BHGHERD &% Huang % B4 15 B ENIE 1
WFEL BRI/ NARE S BT HEM 30 BEN
8 B AR NZE OB B T T R e — 0 e A R A
B, AT Y W A 1A i E SIS
55 IR R 4 2 22 Ja AR A s AR S — A e X SR
HRH#FT T RIE.

RER BG4 et Wi F R NAREHTH
BAZAMT R X 3 D & EH 1 X B4R
WA  SRRBERIFA B BEEERL
B R BB B S R O IR & 3 B, i A IR 3 2% AE B R
F B4 8955 & Ak 2fy Chancellor . 5 F i AS [5] , 7T BE ¥ A%,
BRHEOAE R RRRGH F REEEE RN 4
R, 584 N SRR R AR ISR T RE IR B AF AR A A I e R
5%E3EF RATHANIRREAA 1~2
BLF AR RRAEE THEENRRERO0~1 8D,
Vo B 2 AT Fy ARG 5 w5 A 3L 58 BT R A B E30
B Bk Xt Pml . Pm3a . Pm3b, Pm3c, Pm3e., Pm3f .
Pm5 Pm7 ,Pml17 .Pm24 B NG Ftk, MEEHES
RN R A B9 B bk W XS Pml | Pm3a . Pm3b, Pm3c
Pm3f.Pm5.Pm7 . Pm9 #:R A HH X T AR
P, HARM B9 PT S E R WA R A AR I



A B 3B 12008

*+ 40 - PLANT PROTECTION

Vol. 34 No. 1 (2008)

AhLRER BT I EE SRR 3 P EF. AR
Wi e /NEMR 1ok 1B HeR, B T 18] i 2
WK kBT HA T BEAR IR 40 Pm6 BT IE KR TE 3 H 4
U ARERARB . Hitt, BAEMELTAH 2
ATE A [ B 35 38 1 B AN [ ik 1A i ] REAE

UNSES B ARt VS S Ao IR
bd'™ B Pmb B 3, Hsam 28 WEBH Pms hy—
HEMBERMCES, HRIC £ # PmSa. Pm5b,
Pmb5c \Pmbd fl Pmb5e % 5 MR E ALK
4> 51 4 Hope, Ibis, Kolandi, ¥ @ /M3 IGV1 ~
A55 i E M AT B AP B H: 30, BERRWMPMBEEE.
W 2 BT 30 i A AR R I B
PR B E KR — AR B R ' - P
BEIT, W70 W 1 22 AT AR5 W R S BT R AT B AL
w4k i & N Pmyoubailan. Pmhongjuanmang .
Pmmazha,

H 20 thed 80 4E 4R % th DA b 3t J7 el FP 1)
Bt USRS s it 7 B R B AR AR F T RRE B9
P e M R H AT bR R EE T MR
RFRRELT RIFAFERL . i T S dum 2 B B 5/
EAFE S EMWAASHREZEMMAL.AEA
SR, HAPH RS R AIDNEELE NALE T
B2 LT E 4 /N o B AN S /N & BT R
FHR RS R A R TR . RENE W
THER. TRMEAKEDZ M %R E
WL BT B R B /N BT R i B

73 i BR (0 B PR 4L PO AR sk 45 2 Ak B LA B9 B
IR T 5 2t B I A ) T e /3 O ) B A S 1Y

HE .

5 % UMk

1] Fvd, HBE. HEH. MEMER 0 NEBKREN
RAPD SRig M B 98 (1], 4l 4 4 5 AR 2 4 . 2000, 8 (4) : 373
- 376.

c2] ERUKAR, KB A. ANFEHR LR R TR B R
(). ERMEHER. 2004,24(2) 127 - 132,

[3) BB, WM3FH, Btk % A& RE 8T8
A T B SR RE (DT, KA B4R L 2001, 31(OUE T -
32 -35.

T4 W4k AR N RLEE/NE S B Hwm 1] MY RY, 1088
(149,

[5] Huang X Q, Wang L X, Xu M X et al. Microsatellite mapping
of the powdery mildew resistance gene PmSe in common wheat
(Triticum aestioum 1.)[J]. Theor Appl Genet 2003, 106:
858 865,

081 BERE, k fh. 3 NRE /D E &R ERR L& LA
(1], IHAR 2B E,1005,16(2) 47 - 50,

[7] Bennet F G A. Resistance to powdery mildew in wheat. a re-
view of its use in agriculture and breeding programmes[]].
Plant Pathol,1984. 33. 279 - 360,

8] Hsam S L K, Huang X Q,Zeller F J. Chromosomal location of
genes for resistance to powdery mildew in common wheat
(Triticum aestivum L. em, Thell.) 6. Allcies at the Pm5 lo-
cus[J]. Theor Appl Genet.2001(2) ;127 - 133,

9] AR, TKH L, BER.E. DENABKIMOENSNS

UARRFRT]. PR EEER, 1992, 22(4): 349 - 355.





