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Background

8 Necessa

__Status Avena strigosa,

Avena barbata, or

As an important
gene pool for
improving

The genus Avena sterilis, cultivated oats and
Avena L. are important related ﬁpec]ﬁ )
(Poaceae) sources of this gen.us g 3
belongs to the resistance to \

tribe Aveneae. crown rust, stem

Avena sativa is rust, and

an economically powdery mildew.

important crop.
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Baum BR, 1977.

Oats: Wild and cultivated. A monograph of the genus Avena L.

Taxonomic treatment
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Background

Evolution - Remains a matter of debate

< chromosome pairing
(Rajhathy 1966; Rajhathy and Thomas 1974; Baum 1977; Thomas 1992;
Leggett and Thomas 1995)

< Genomic In Situ Hybridization
(GISH; Chen and Armstrong 1994; Jellen et al. 1994a)

% in situ hybridization using molecular probes
(Murai and Tsunewaki 1987; Fominaya et al. 1995; Katsiotis et al. 1996;
Linares et al. 1998; Irigoyen et al. 2001)

< the use of molecular markers

(Sanchez de la Hoz and Fominaya 1989; O’‘Donoughue et al. 1995; Alicchio et
al. 1995; Ronald et al. 1997; Kianian et al. 1999; Jin et al. 1999; Nocelli et al.
1999; Li et al. 20004, 2000b; Loskutov and Perchuk 2000; Drossou et al.
2004; Fu and Williams 2008; Li et al. 2009; Morikawa and Nishihara 2009)

< the comparison of nucleotide sequences

(Cheng et al. 2003; Irigoyen et al. 2006; Nikoloudakis et al. 2008;
Nikoloudakis and Katsiotis 2008; Peng et al. 2008, 2010).
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Genome origin
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A genome origin

Ad, Al, and Ap) according to their karyotypes .

Evidences about the A genomwe progenitor of _dvesa polyploidy

% The A-genome diploids were originally subdivided into the As
genome (A. strigosa) and modified A-genome species (Ac,

Species Foror  Mlowphology Chroraosome pairing Karyotyping GI5H Blolecular evidence
Lgainst behavior
As genone
A sirigosa For Kihara and Mishiyatna 1932, Rajhathor and Thomas 1974;  Cher and Armetrong 1994;  Linares 1994,
Rajhathyr and Ilomdzson 1960,  Forinawya et al. 1928, Teller et al. 1994; Linares 199%;
Dalarshall and Ivyrers 1961, Lirares 1992; Leggett and hlarkhand Irigowven et al. 2001,
Leggett and Thornas 1995 1995 Irigosren et al. 2006
Lgaivst Ladizinsky and Fohary 19628, Jellen et al. 1993, Linares et al. 1992
Ladizinsky 1998; Leggett Jellen and Gill 1994
1998
A wissfii For Rajhatbyr and Thomas 1974 Liet al. 20004,
Irigonren et al. 2006;
Fu and Williarns 2008
A hirfula For Rajhathyr and Thomeas 1974 Irigomren et al. 2006
Ar genome
A canariensis  For Ladizinsky and Thomas 1952 Lietal 2000,
Zohary 1971 Mikolondakis et al. 2008
Baurn et al. 1973,
Craiget al 1974
Ad genome
A damaseena For Lietal 2009
Al genome
A lengiglemis For Riodionos et al. 2005,

HMikolondakis et al. 200%
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D genome origin

Should share higher genetic similarity
with the hexaploid species but lower with
the AC-genome tetraploid species.

**Many studies have suggested that the A
and D genomes are very closely related.
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The origin of the allopolyploid members in the genus has long been a controversial matter
‘numerous translocations and unknown levels of homology

*high affinity between the chromosomes of the A, B, and D genomes

-genetically controlled regulatory mechanism




&t Research objectives

** The development and application of molecular
methods in oat has been relatively slow compared to
other crops.

“* Presently, there is little evidence at the nucleotide
level to suggest how Avena species evolved.

Especially for the plastid DNA sequence information
that had been widely used in other plants to
investigate the relationship among diploid species and

the maternal genome donors of polyploids.



As
hisd7As
hisd48As
hisd9As
bre20As
bre21As
hirddAs
hird24As
hisb1As
hisb0As
str113As
str111As
wiel21As
wiel20As

C ade A | hird3As
I hird6As

dam33Ad

lus57As

lusb6As

dam35Ad

dam34Ad

can24Ac

can26Ac

can25bAc

; atllOAs
I atl13As
lon54Al
lon53Al

claz8Cp
ven118Cyv
ven118Cyv
arB7Cn " Clade C 1)The C genome is well differentiated from the A genome
eri3eCp
Cp . . .
claz2cp 2) A genome diploid species served as maternal genome
cla31Cp

cla29Cp donors during the polyploid speciation of Avena
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Diploid A genome specieg
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*The analyses of chloroplast sequence data left many

guestions concerning infrageneric relationships in Avena
unanswered, particularly concerning the origins of the B
and D genomes.

CSS rRNA gene )

Conserved BamHI restriction site
Nontranscribed spacer (NTS)

BamHI l EamHI BeamHI

| — |

5S rDNA
S5SK— +{5SR
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