FM# AL A4 2019, 20 ( 3): 485-495
Journal of Plant Genetic Resources DOI: 10.13430/j.cnki.jpgr.20181211002

TR 1B PF o 0 i

2 R AR EAL, WKk R KL kE?
(* rE LA BB E YR EITET , AL 5T 100081 ; 2 g A gl Al £ 530, I8 A 4E K1A 0C6 )

TR R — A £ % R AR AR R R F A, L5 R &0 B SN A AR B B4 1 09 R T4 AATIA
PRE) RA I e — A RS LR T R AL AR T RERA R TRET LHER, ERER T, IAREADBERSF
MEHBAARLECARR X —FROETRRE, ALERT BRI EELS T AT @O RIE (1) R E RLA TR
’71&%y# PEATR , 3B 89 3 F AP T F RO E TAEAL A4S T 20 #42 50 /X, £ A9 4E SFAR 4 T 5282 4 % 2 AP R Kk, &+
FR A SRS RAY, BAGELZA R TR T RNEEFL BT R SRR G;(2) A A& TFArtlE
FAEEAG SR (3) — R FRRE MR QTL TR AR AL RA LSRR, OLIEFE . Ame . p- A RE
2 ROREE ARG RAR AR FEEREMK;(4) AR AR AR FRARERL T (5) REAEET
FARAF R, R, A E A6 22T R SRS B SN K 69 AT SRR AT T HER, FE 3T S AT o F B AR P AR 9
MBA G R R 77 @HEAT T 33T, AR A S G iR A YRR T BIEH R LA R — T R

KR R L 5T AA,; o TARCHB B AP AR AL, A E TEF A

M*\F"
k&}s F**

Advances in Molecular Breeding of Oats

WU Bin', ZHENG Dian-sheng®, YAN Wei-kai’, SHEN Zhuang-zhuang®, YAN Lin', ZHANG Zong-wen"
('Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081 ;

*Agriculture and Agri-Food Canada, Ottawa K1A 0C6 )

Abstract: Oat ( Avena sativa L. ) is a grass species grown as a grain or forage crop predominantly in temperate
short-season regions. In recent decades, the discovery of the nutrient-rich and cholesterol-lowering properties
has led to wider appreciation of Oat as health food. Oats are now cultivated worldwide and form an important
crop for the people in number of countries. In order to meet the increasing demands by the development of Oat
industry,, modern Oat breeding requires the combination of modern molecular biology technology and traditional
breeding methods. This article reviews world-wide main achievements and challenges in Oat genetics and
breeding programs. ( 1 ) Collection and genetic diversity analysis of Oat germplasm resource in China. Since the
1950s, China has been collecting oat germplasm throughout the country. As a result, today 5, 282 accessions
of oats have been collected and stored in the national genebank in Beijing. Genetic diversity analysis found that
accessions from Inner Mongolia and Shanxi were the most diverse. ( 2 ) Oat genetic linkage map constructed by
different kinds of molecular marks, including restriction fragment length polymorphism, amplified fragment
length polymorphism, sequence-related amplified polymorphism, simple sequence repeats, and single nucleotide
polymorphism. ( 3 ) Using bi-parental populations, some important quantitative trait locus, including grain
yield, oil content, B-glucan content, protein content, heading date, disease resistance gene, crown freezing
tolerance, and other agronomic traits were identified. An alternative approach, genome-wide association studies,
which depends on historical linkage disequilibrium generated prior to any experimental work and broken

down by many generations, were also applied for some important quantitative trait locus detection in Oat.
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(4) Application of marker assisted genomic selection method for some important quantitative traits in elite Oat.

(5 )Research advances on genetic engineering breeding of Oat. Meanwhile, the current problems and prospects

of the application of molecular breeding in Oat are also discussed. Thus, we hope that this review will help to find

potential strategies of oat improvement and future perspectives for Oat breeding.
Key words: Oat; molecular breeding; molecular markers-assisted breeding; genomic selection; genetic

engineering breeding
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