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Progress of Wheat Breeding in China and the Future Perspective

HE Zhong-Hu®?, XIA Xian-Chun®, CHEN Xin-Min', and ZHUANG Qiao-Sheng*

! Institute of Crop Sciences / National Wheat Improvement Center / National Key Facility for Crop Gene Resources and Genetic Improvement,
Chinese Academy of Agricultural Sciences (CAAS), Beijing 100081, China; > CIMMY T-China Office, c/o CAAS, Beijing 100081, China

Abstract: During the last ten years, Chinese wheat breeding has mainly made progresses in three aspects, i.e., (1) two sets of cul-
tivars with high yielding potential, improved quality, and multi-resistance to various diseases were developed and extended; (2)
three elite parents, viz. Zhou 8425B, Lumai 14, and 6VS/6AL translocation line played a leading role in cultivar development; and
(3) a significant progress has been achieved in breeding methodology and applied research. Main constrains on wheat breeding
were also summarized. The development and utilization of molecular markers such as SSR marker and functional maker, was
reviewed from breeding point of view, and the priority areas for the next five to ten years were proposed. It summarized the pro-
gress of wheat quality study which is closely associated with cultivar development, including laboratory evaluation methods and
selection criteria for pan bread, cookie, Chinese noodles and steamed bread. China’s strategies for wheat breeding were analyzed
in four areas: (1) a draft points on improving Chinese wheat yield potential; (2) utilization of durable resistance for cultivar de-
velopment; (3) more efforts on water use efficiency, tolerance to high temperature and traits associated with broad adaptation due
to the serious impact of climate change; and (4) increased investment in breeding and seed marketing from private sector.
Keywords: Breeding; Molecular marker; Yield potential; Processing quality; Disease resistance; Common wheat
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Table 1 Molecular markers available at wheat quality laboratory, Institute of Crop Sciences, Chinese Academy of Agricultural

Sciences

Gene Trait Marker type Reference
Glu-A3 Low molecular weight glutenin subunits STS Wang et al.
Glu-B3 Low molecular weight glutenin subunits STS Wang et al. ¥
1,null, 27, 17+18, 7 High molecular weight glutenin subunits STS Ma et al. &
8,9, 14+15, 13+16 High molecular weight glutenin subunits STS Lei et al. B
7°E High molecular weight glutenin subunit STS Ragupathy et al. (!
20 High molecular weight glutenin subunit STS Lei etal. B
5 High molecular weight glutenin subunit STS D'Ovidio and Anderson ]
2,10,12 High molecular weight glutenin subunits STS Ahmad 2
Wx-Al, B1, D1 Starch quality STS Nakamura et al. &
Ppo-Al, D1 Polyphenol oxidase activity STS Sun et al. ¥, He et al. 1
Psy-Al, B1, D1 Yellow pigment STS He et al. (%7
Pinb-D1b Grain hardness STS Giroux and Morris @
Vp-1B Resistance to pre-harvest sprouting STS Yang et al. ), Chang et al. ™
1B/1R 1B/1R 1B/1R translocation STS, STS Chai et al. ™, Francis et al. ['3
Rht8 Plant height SSR Worland et al. [™
Rht1, Rht2 Plant height STS Ellis et al. ™
Ppd-D1 Photoperiod response STS Beales et al.
vrn-Al Vernalization STS Yanetal. "
vm-B1  Vrn-D1 Vernalization STS Fuetal. [
vrn-D4 Vernalization STS Yoshida et al. ™
Lr19 7AG/7DL 7AG/7DL translocation STS Prins et al. ™!
Yr18/Lr34/Pm38 Resistance to multi-diseases STS Lagudah et al. !
Yr5 Resistance to yellow rust RGA Yan et al. [
Yr26 Resistance to yellow rust RGA Wen etal.
YrzH84 Resistance to yellow rust SSR Lietal. ®
Sr31 Resistance to stem rust STS Mago et al. ¥4
Sr25/Lr19 / Resistance to stem/leaf rusts STS Prins et al. !
Sr2 Resistance to stem rust SSR Spielmeyer et al. [*
Pm16 Resistance to powdery mildew SSR Chen et al. 2]
Pm12, Pm21 Resistance to powdery mildew SSR Song et al. ¥
Pm40 Resistance to powdery mildew SSR Luo et al. B
Pm41 Resistance to powdery mildew SSR, STS Lietal B4
Pm42 Resistance to powdery mildew SSR, STS Hua et al. ¥

Pm43 Resistance to powdery mildew SSR He etal. !
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