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Location of Resistance to Leaf Rust in Wheat Line
Derived from Hussar
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Abstract: This study used the derivative line H103P of the wheat line Hussar, which has resistance to leaf
rust, as the resistant parent and Zhengzhou 5389 as the susceptible parent to hybridize and obtain 234 F, family
populations as materials for leaf rust resistance gene mapping analysis. Identification of leaf rust resistance during
seedling stage using 16 physiological races of leaf rust fungus with different virulence. The results showed that
Zhoumai 22 and vector varieties carrying Lr/3, Lr23 and Lrl6 single gene were susceptible to 16 physiological
races of leaf rust. Except for one race (PHKT), H103P showed resistance to all other races. The resistance of
H103P is different from the vector varieties corresponding to these three genes (Lr/3, Lr23 and Lr16). Use 5
highly virulent mixed strains (THTT, PHTT?, FHIS?, PHKS, PHTT") for field identification of leaf rust
resistance. The results showed that H103P, SAAR, Zhoumai 22 and Lrl3 vector variety exhibited high
resistance in the field. 234 F, family populations are distributed continuously and exhibit good resistance during
the mature stage in the field. The results of leaf rust resistance gene mapping analysis indicate that H103P is
located as a disease resistance gene on the 2BS chromosome of wheat, temporarily named LrHu. Using specific

primers containing Lr/3 for specific cleavage of H103P and amplification products of Zhengzhou 5389, it is
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showed that the wheat leaf rust resistance gene Lr/3 is contained in H103P. The relationship between the wheat

leaf rust resistance gene LrHu and Lr13 is needed to verify by the further research.

Key words: wheat leaf rust; major gene mapping ; molecular marker
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Table 1 Identification results of infection types of 16 physiological races of wheat leaf rust during seedling stage

M {2 Y7 Leaf rust fungus infection type

vl LA

o FH FH FH PH FH TH TH KG FH TH NH PH FH PH FH PH
Varieties Gene - . . o P

Jj$voTTv KTV TTY JT  PS  DP TT KT® TT KP KS TT? TT? JS¥ KT

H103P 24 24 24 2+ 2+ 1 1 2 2+ 2 2 2 2 2 2 3
FRM 5389 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
Zhengzhou 5389
JRZ 22 3 3 4 4 4 4 4 3 3 3 3 3 4 4 3 4
Zhoumai 22
AT Lrl3 4 3 3 3 3 3 3 4 4 4 3 4 4 4 3 3
Carriervariety 7,56 4 3 4 3 3 4 3 4 4 3 4 4 3 4 4 3

Lr23 4 4 4 4 4 4

HFIN N RHR YRR L AF R IE T R

+indicates that the degree of infection of wheat materials is higher than the normal level of this grade
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Lri3 carrier variety

Lr16 4k i

Lr16 carrier variety

Lr23 AR Sh

Lr23 carrier variety

E1 ARG EE LN THDP HERE

Fig.1 Infection type of different varieties on the

physiological race THDP of leaf rust fungus
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Table 2 The severity of H103P, Zhengzhou 5389, Zhoumai
22, and Lri3 carrier varieties

mh WA HIE (%) Pk

Varieties Final disease severity Resistance
H103P 10 P
KM 5389 100 R J
Zhengzhou 5389

JilHZ 22 15 MEEIE
Zhoumai 22

Lrl 3 38l 18 o378
Lr13 carrier variety

SAAR 5 ML

M P P, Br Bs R

H103P 1K M 5389 L) K — 3 24 22 )i Fir 45 1)
234 N F, K R BRI H RIPT T 55 1k S e g AR R,
H103P j™ 5 &~ 10% , A M 5389 ™ H &k 100%
234 4 F, K F BF R B 26 7™ 1 B 7E 5%~100% 15 [
(1 2), Bt oA AR TE B () R B R A7)
PR AT

707
60t
50F
401
30f
20F
10F
0

KA

Number of families

5 10 20

30 40 50 60 70 80 90 100
FEERE (%) Severities
B2 FERRBEHETEESS
Fig.2 Severity distribution of F, family
populations in the field
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e iR R/ NEBU R SE R B 44 LrHu ., BR
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15.6 cMAR(EI3 E14)

P,: H103P; P,: Zhengzhou5389; Br:Resistant bulk; Bs:Susceptible bulk; R:Resistant F, pedigree; S:Susceptible F, pedigree
E3 Xgwml485|4¥H 15 F, R R PCREMHI R R G IR AL Rk &R
Fig. 3 Electrophoresis of PCR products amplified with SSR marker Xgwm 148 on polyacrylamide gels
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33.7 \ngmg ?5?5

46.3 Xgwm474

A:2B Y ORI BTG, C O 2255 B SHUEIED LrHu B4 31> SSRARICAE 2BS b AL dE 40 R 5
2BS:/NAZ 2B YL (R ; 2BL s /N AE 2B Y (A R KA

A': 2B chromosome deletion map, C is mitotic site; B: Genetic linkage map of three SSR markers linked to the leaf

rust resistance gene LrHu on 2BS; 2BS: Short arm of wheat chromosome 2B; 2BL: Long arm of wheat chromosome 2B
4 LrHu7E2BS Bk _EHEpY s iR i E ik

Fig. 4 Genetic linkage mapping of LrHu constructed on chromosome 2BS
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Fig.5 Enzyme digestion electrophoresis of Lr13 specific
primer amplification products
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