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1
Fig. 1  Wheat leaf rust detected in Xining, Qinghai province
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Table 1 66 wheat cultivars released in Qinghai province
Cultivar Registered Cultivar Registered
Abo 1957 853  Minhe 853 1998
182 Plateau 182 1969 175 Plateau 175 1998
3 Xiangnong 3 1970 584 Plateau 584 1999
Mobo 1976 363 Plateau 363 1999
506 Plateau 506 1978 588 Minhe 588 1999
Huzhu red 1979 932 Plateau 932 1999
338 Plateau 338 1981 448 Plateau 448 1999
469 Qingnong 469 1984 587 Qingchun 587 2000
524 Qingnong 524 1984 13 Humai 13 2000
304 Hanhai 304 1986 671 Plateau 671 2000
9 Ningchun 9 1986 314 Plateau 314 2001
602 Plateau 602 1987 3 Lantian 3 2001
533 Qingchun 533 1988 115 Plateau 115 2001
12 Humai 12 1988 952 Qingchun 952 2001
236  Chaichun 236 1988 665 Minhe 665 2001
9 Xinze 9 1988 142 Plateau 142 2002
018 Chaichun 018 1988 144  Qingchun 144 2003
044  Chaichun 044 1988 1 Moyin 1 2003
11 Humai 11 1988 26 Ningchun 26 2003
465 Plateau 465 1990 6 Lemai 6 2003
466 Plateau 466 1990 2 Moyin 2 2003
415 Qingchun 415 1993 14 Humai 14 2004
1 Dongchun 1 1994 20 Ganchun 20 2004
901 Chaichun 901 1994 39  Qingchun 39 2005
356 Plateau 356 1994 37 Qingchun 37 2005
158 Plateau 158 1994 15 Humai 15 2005
891 Qingchun 891 1994 1 Tongmai 1 2005
254  Qingchun 254 1996 38 Qingchun 38 2005
570 Qingchun 570 1996 901 Shanhan 901 2005
V028 Plateau V028 1997 3 Yuanzhuo 3 2005
5 Lemai 5 1998 5 Caoxuan 5 2007
205 Plateau 205 1998 437 Plateau 437 2008
913 Plateau 913 1998 412 Plateau 412 2009
2
Table 2 SSR markers
/C /bp
Resistance . . . Annealing Size of
Primer Primer sequence
gene temperature fragmcnt
Lrl WRO003 5" GGGACAGAGACCTTGGTGGA 3’ 63 760
5" GACGATGATGATTTGCTGCTGG 3’
Lr9 J13 5" TCCTTTTATTCCGCACGCCGG 3’ 68 1100
5" CCACACTACCCCAAAGAGACG 3’
Lr24 $1302-609 5" CGCAGGTTCCAAATACTTTTC 3’ 55 607
5" CGCAGGTTCTACCTAATGCAA 3’
Lr29 OPY10 5" GTGACCTCAGGCAATGCA 3 60 850
5" GTGACCTCAGAACCGATG 3’
Lr34 esLv3d 5" GTTGGTTAAGACTGGTGATGG 3’ 55 150
5" TGCTTGCTATTGCTGAATAGT 3’
Lrd2 Wmc432 5" ATGACACCAGATCTAGCAC 3’ 55 200
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Fig.2 Detection of bread wheat cultivars released in Qinghai province with molecular markers

3 66

Table 3 Molecular detection results of leaf rust resistance genes in 66 wheat cultivars released in Qinghai province

Leaf rust resistance gene

Cultivar Lrl Lr9 Lr24 Lr29 Lr34 Lr42
5 Lemai 5 — — + — _ 4
13 Humai 13 — — + — _ _
205 Plateau 205 — — — — — +
314 Plateau 314 — — + + — +
3 Lantian 3 — — — + — _
913 Plateau 913 — — + + — +
448 Plateau 448 — — — — _ _
144  Qingchun 144 — — + + — +
V028 Plateau V028 — — — + — _
415 Qingchun 415 —+ — — + _ _
236  Chaichun 236 — — — + _ _
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( 3 Continued table 3)

Leaf rust resistance gene

Cultivar Lrl Lr9 Lr24 Lr29 Lr34 Lrd2

665 Minhe 665 T = - T - -
9 Xinzhe 9 — — — + + _
671 Plateau 671 — — — — — +
115 Plateau 115 — —
437 Plateau 437 — — — _ _ +
412  Plateau 412 — —
533  Qingchun 533 — —
465 Plateau 465 — —
182 Plateau 182 — —
356 Plateau 356 — — —
254  Qingchun 254 -+ —
338 Plateau 338 — —
304 Hanhai 304 - —
584 Plateau 584 — —
602 Plateau 602 — —
3 Xiangnong 3 - — _
1 Moyin 1 — — +
12 Humai 12 — — — — _
Mobo — — _
14 Humai 14 — — _
39  Qingchun 39 + — + _ _ _
9 Ningchun 9 — — — _ _
524 Qingnong 524 — — — — _
37 Qingchun 37 — — — _ _
506 Plateau 506 +
142 Plateau 142 -+ — +
15 Humai 15 — — _
26  Ningchun 26 — — _
Abo — — _
853 Minhe 853 + — +
1 Dongchun 1
952  Qingchun 952 — — +
1 Tongmai 1
38 Qingchun 38
901 Shanhan 901
363 Plateau 363
175 Plateaul75
3 Yuanzhuo 3 — — +
469 Qingnong 469 — — — — _ _
901 Chaichun 901 — — —
018 Chaichun 018 — — _
Huzhu Red -+ — — — _ _
20 Ganchun 20 — — — — _
588 Minhe 588

5 Caoxuan 5
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6 Lemai 6 — — — _ _
044  Chaichun 044 — — — _ _
932 Plateau 932 — — — _
2 Moyin 2 — — — _
158 Plateau 158 — — — — _ _
891 Qingchun 891 — — — — _ _
11 Humai 11 — — — — _ _
570 Qingchun 570 — — — — _ _
466 Plateau 466 + — — + _ _
587 Qingchun 587 — — — — _ _
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Note:“+”indicates presence; “— "indicates absence.
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Molecular Identification of Leaf Rust Resistance Genes
in Bread Wheat Cultivars Released in Qinghai Province

LIU Tao'"?,WU Lijun'?*,GAN Xiaolong'?,ZHANG Bo'*,LIU Baolong'*,
CHEN Wenjie'* ,ZHANG Lianquan®, LIU Dengcai* and ZHANG Huaigang'*"*

(1. Northwest Institute of Plateau Biology,Chinese Academy of Sciences,Xining 810008 ,China;2. Triticeae Research
Institute, Sichuan Agricultural University,Chengdu 611130, China; 3. University of Chinese Academy of Sciences, Beijing
100049, China; 4. Qinghai Province Key Laboratory of Crop Molecular Breeding, Xining 810008, China)

Abstract To analyze the distribution of leaf rust resistance genes in 66 bread wheat cultivars which
were released in Qinghai Province, six molecular markers of leaf rust resistance genes ( Lrl , Lr9 ,
Lr24 , Lr29 , Lr34 , Lr42 ) were applied to test 66 wheat cultivars. Of the 66 Qinghai released culti-
vars, 16 cultivars carry Lrl gene;0 cultivars carry Lr9 gene;18 cultivars carry Lr24 gene; 31 cultivars

carry Lr29 gene; 5 cultivars carry Lr34 gene; and 23 cultivars carry Lr42 gene; accounting for

24.24%,0%,27. 27%,46. 97%,7. 58% and 34. 85% of the detected samples, respectively. Mean-
while, 17 samples contain two resistance genes,accounting for 25. 76 % ;9 samples contain three resist-
ance genes,accounting for 13. 64 % ; only ‘Qingchun 254’ contain four resistance genes. The distribu-
tion of Leaf Rust Resistance Genes in 66 wheat cultivars in Qinghai province provides the resources of
resistance gene and has potential value for improving the resistance of leaf rust by pyramiding leaf rust
resistant genes,

Key words Bread wheat; Leaf rust resistance gene; Wheat leaf rust
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