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Molecule - pyramiding breeding of new improved wheat varieties by
introducing sorghum DNA via pollen-tube pathway
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( Bio-technology Institute , Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: The genomics DNA of sorghum was introduced via the pollen tube pathway into the strains of soft-grain
wheat that were highly infectable to stripe rust. Two stable variants was obtained with the aid of the key technologies in-
cluding culturing of young embryo and screening of early generation variation, and the apparent variation of biological
characteristics, such as stripe-rust resistance, quality indicators, HMW — GS, alleles in Gul D, loci and peroxidase , was
displayed in the new variants compared with their receptors. This showed that the introduction of sorghum genomics DNA
caused the changes of gene expression in wheat strains, and their regional adaptabilities were also different from their re-
ceptors accordingly . Therefore, the genetic transformation of the traits of stripe-rust resistance and HMW — GS from
sorghum into wheat was realized, and the objective of improving target characters, such as biological indicators, stripe-
rust resistance, yield and quality, was achieved. It was speculated that the above results might be led by the genetic
transformation of stripe-rust resistant gene from sorghum and biological mutation of HMW — GS gene as well as polygenic
pyramiding. The variation of alleles in Gul D1 loci of HMW - GS could be attributed to the biological mutagenesis, and
the variation of stripe-rust resistance could be ascribed to the target-oriented transformation of genomic DNA from
sorghum .

Keywords: wheat; sorghum DNA; pollen-tube pathway; HMW — GS; stripe-rust resistance; molecule-pyramiding
breeding.
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Table 3 The identification of resistance to stripe rust of the exogenous DNA donor, receptor and new lines in 2002—2008

B A T 50 B R R it 2

Identification in adult plant stage under

BEEMSE BN E RN RERIEEE
Identification in seedling and adult plant stage with mixed

artificial inoculation in field bacteria and individual physiological species

o HHRS R 4 N
Materials HEFE Adult plant stage with individual physiological species
2002 - 2005 2006 - 2009 Seedling K4 K 14 K7 sh B
stage with Water Water Water HY8 Tiaozhong
mixed bacteria No.4 No. 14 No.7 No.32

% Sorghum 0 0 0 0 0 0 0 0
89122 3/60/80 4/60/80 4 4 4 4 4 4
2001502 - 23 - 25 0 0 1 0 0 0 0 0
2001502 - 23 - 26 0 0 1 0 0 0 0 0

T CRIRHER A 0-4 RAAEE: ICHRB RNB/ PER/EEE,

Note: The 0 — 4 level taxonomy is used in recording. Recording items: reaction type/severity/ prevalence rate.
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Table 4 The grain nutrition and processing quality of the exogenous DNA donor, receptor and new lines
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2001502 - 23 - 26 813.0 154.5 3.52 304.7 48.1 644.5 P~ B

Mid to high gluten

Wt EAETANE. AEASRE BEARSENES S BOTNECOPR TYRE XL, 8 EH & A Zeleny I3 E KT H LUK N

EK 14% K ER .

Note: “/” indicates untested item. The contents of crude protein, lysine and starch are based on dry matter of grains, while the wet gluten content and Zele-

ny sedimentation value are based on grains with 14% water.
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