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Abstract: [Objective] Powdery mildew is one of the most important diseases of wheat worldwide. Zhou 98165, a winter
wheat provided by wheat research center of Henan Academy of Agricultural Sciences, is a novel line which has highly resistant, high
yield and excellent comprehensive agricultural characteristics. Inheritance of powdery mildew resistance gene and mapping of that in
Zhou 98165 with simple sequence repeat (SSR) markers were studied to formulate efficient resistance gene and strategies for
breeding cultivars resistant to powdery mildew. [Method] F,, F,, BC, populations were constructed on the basis of the hybridization
between Zhou 98165 and a susceptible wheat variety Chinese Spring. Powdery mildew strains LY2-1, ZZ1-1 and 02B1 were used for
the test the resistance and genetic analysis of those populations with the SSR and EST-SSR primers. The location of this gene on
chromosome was confirmed by the materials of monosomic CS. [Result] Genetic analysis of Zhou 98165 indicated that the
resistance to powdery mildew race 08B1 was controlled by a single dominant karyon gene, temporarily designated as PmHNK. Five
SSR markers , Xbarc77, Xgwm547, Xwmc 326,Xgwm299, and Xgwm108 were linked to PmMHNK as they were all located on
chromosome 3BL. PmMHNK, located on 3BL,closely linked to Xgwm299 and Xgwm108 with genetic distances of 4.2 ¢cM and 5.6 cM,
respectively.The farthest marker Xbarc77 was 10.6 ¢cM to PmHNK. [Conclusion] Genetic analysis and resistance identification
with powdery mildew isolates to Zhou98165 combined with SSR markers supports the conclusion that the highly resistance gene
PmHNK is a novel gene for powdery mildew in wheat.
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Table 1 Resistance identification of powdery mildew resistant materials with Bgt isolates

[ES YU %M kL Sources of resistance identification

Patho-type Zhou 98165  Chinese spring Aramda Kavkaz 2761-5 It 05-3672-1 Chiyacao 7% 05-3539-1
LY2-1 R S S S R S R
Z7Z1-1 R S S S R R R
08B1 R S S S R S R

K Gene PmHNK Pmll Pm4b Pm8 Pm13 Pm21 Pm24 Pm30

R: PUWi; S: i R: Resistant; S: Susceptible
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Table 2 Inheritance analysis of line Zhou 98165 for powdery mildew resistance to 08B1
AN E 12 YL Infection type S L o fii*
Cross 0 0: 1 5 3 4 Expected ratio Chi-square value
J& 98165 (Py) 8 22
Zhou 98165(P;)
THEAE (P 30
Chinese Spring(P»)
P/P, F, 20
F, 219 59 3:1 0.8653
Fa3 45+101% 48+101° 1:2:1 1.912
Fi/P, BC, 2 7 7 1:1 0.0625
P,/P, 25

R: 45 MEEHUR R 101 NRAED BN Fos ZRPIIPUER: S: 48 NMLE B R 101 NN B Fos KRB *: fERFKTH 0.05

I o7 AE

R: The powdery mildew resistant individuals in 45 homozygotic lines and 101 segregated F»; plants; S: The powdery mildew susceptible individuals in 48
homozygotic lines and 101 segregated F».; plants; *: Chi-square test results under the significant level of 0.05
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KT DAL [ WAE G A B e 7 (R A Qi 22
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—[m]# 27T 3BL ) 3BL7—0.63—1.00 Xk, it
HEWT, S PmHNK 147347 AR 0] Rt 4F 3BL7—

HikPTR A Z 451 DNA JTBte M: DNA marker; Br: FUjiith: Bs: O Pr: HUWSRAS 98165 Py: BWWIRAHELA; R: Fy FEAHUI K

S: Fy AU bk

Arrows indicate polymorphic DNA fragment. M: DNA molecular weight marker; Bg; Resistant bulk; Bs: Susceptible bulk; P;: Resistant parent Zhou 98165; P:
Susceptible parent Chinese spring; R: Resistant individual of the F, plants; S: Susceptible individual of the F, plants
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Fig. 1
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Microsatillete marker GWM299 amplified against genomic DNA of F, individual plants for Zhou 98165xCS
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M: DNA marker; Br: $ifiiith; Bs: E9Wiltl: Py HUWisRAJE 98165:

Py: BRI RAH HHF; C: 2761-5; D: Hi[H#F; E: N3AT3B; F: N3AT3D;

G: N3BT3A; H: N3BT3D; I: N3DT3A; J: N3DT3B

M: DNA molecular weight marker; Bgr: Resistant bulk; Bs: Susceptible bulk;
P;: Resistant parent Zhou 98165; P,: Susceptible parent Chinese Spring; C:
2761-5; D: Chinese Spring; E: N3AT3B (nullisomic3A-tetrasomic3B); F:
N3AT3D; G: N3BT3A; H: N3BT3D; I: N3DT3A; J: N3DT3B

2 SSR HRIE GWM299 7EXE. HiEkith. 2761-5 i EH
ERIR- MR ZR (B Y4 IB 45 R

Fig. 2 The results of SSR marker GWM299 amplified in the

parent, Resistant bulk, Susceptible bulk, 2761-5 and

nullisomic-tetrasomic lines of Chinese Spring
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Ml: DNA marker (DL2000) : A: Hifiz4J 98165: B: B: 2761-5
(Pm13) ; M2: DNA marker [ » #i3kfT4820 Pm13 $557447: 570bp
M1: DNA molecular weight marker (DL2000); A: Resistant parent Zhou
98165 (PmHNK); B: 2761-5 (Pm13); M2: DNA marker I . Arrowhead
indicated the polymorphic band specific for Pm13: 570 bp

3 Pm13 SCAR #Rig*TfE 98165(PmHNK).2761-5(Pm13)
RY¥ IR EE IR
Fig. 3 PCR products amplified with Pm13 SCAR primer of
the Zhou 98165(PmHNK), and 2761-5(Pm13)
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4 BEMERE PrHNK BT EFRCEDIEE
Fig. 4 Linkage map of powdery mildew resistant gene
PmHNK in relation to microsatellite markers on

chromosome 3BL in wheat
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H 3B HEAAR-PUR AT T80 . BIH R, T
3B L b A 44 1 R B S R — AN |
Pm13. Pm13 J& 1 Ceoloni®V T 1992 4, 7rE/NEir%k
JE& = K IL2EHE (Aegilops longissima) H & BT A%
HW/NFEHY, 47 3BL-3SS-3S. 3DL-3SS-3S 2 FE Ak
A, ARG S PmHNK EB 5 MRk 2761-5

(m13) 17914, iR E/R Pm13 AL 5 Ml
FRATT—ANAHES, £8] Pm13 5 PmMHNK ATE[R—f7
R 2 AT PR SER, R PMHNK 25—

Table 3 Amplification results of microsatillete markers linked with powdery mildew resistant gene PmHNK in F, population

HUwitE Xgwm299 Xgwml108 Xgwm547 Xwmc326 Xbarc77

Resistance A B A B A B A B A B
PUJ Resistant 216 3 211 8 214 5 211 8 214 5
J&J Susceptible 9 50 8 51 17 42 13 46 39 20

A: BUFSRASH 98165 BT LI 2 ATE A BRAY, B: B kA T AR T L) 2 A8 B
A: Polymorphic fragment pattern of resistant parent Zhou 98165; B: Polymorphic fragment pattern of susceptible parent Chinese spring

B IR HUR LR o 53 ANE FORH P 48 77 THI
PMHNK 5 Pm13 t 45 ] B A M), Pm13 7r4&F LY2-1.
Z7Z1-1 F108B1, AN ARG, 2555055000
4. 4 F13, MiFFESM N PmHNK 255355004 05 .

1FT0; , —EWPURER W B ANE . R LA e
PmMHNK 5 Pm13 A~ [A]— s A FE A, (Rl i H A
SENLT 3B BRI AR R DU R AT Pm3, Kk n] e

fiff e J 98165 FlrHEaty PmMHNK Sk — 57 (19 IRy i o o
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Torse (B3, 4K 98165 A HHA
BB FER Pm13, B PmHNK F1 Pm13 A& i — 5L A
T 98165 H G &R SMEIRILEAML 5, B E 2%
PURHE R AR P ESL, Rk PmMHNK K& iZ3E K
a4 S 98165 BAT R i & MR FH N H
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4 Zig

PRI R A8 AT IAT I OB T A BN R I e
TE IR /N i 2R 8 98165 54— B T DR s Bk A
PMHNK, i%3EH5E AT 3BL. PmMHNK 5 5 Mg T2
Fric Xgwml108. Xgwm299, Xbarc77. Xgwm547 Fl
Xwme326 FHE, TN FURIR SN & R
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