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Taxonomy of Avena
(Loskutov, 2003)

Species
Section wild cultivated Genome 2n
Disarticulation of florets Disarticulation of spikelets
A. clauda Dur. A. pilosa M.B. Cp
A. longiglumis Dur. Al
A. damascena Rajh. et Baum Ad
. A. prostrata Ladiz. Ap 14
Aristulatae (Malz.) Losk. A wiestii Steud.
comb. nov. A. atlantica Baum A. strigosa Schreb. As
A. hirtula Lagas.
A. barbata Pott.
A. abyssinica Hochst. AB 28
A. vaviliviana Mordyv.
A. ventricosa Balan.
Cv
A. bruhnsiana Grun. 14
A. canariensis Baum. Ac
A. agadiriana Baum et Fed. AB
A L.) Losk. b. .
VERER B SO A. magna Murphy et Terr.
AC 3
A. murphyi Ladiz. 2
A. insularis Ladiz. CD?
A. fatua L. A. sterilis L. A. byzantina C. Koch.
ACD 42
A. occidentalis Dur. A. ludoviciana Dur. A. sativa L.




Diploid oats (the A-genome group)

Comparison of the C-banding patterns on FISH with 5S and 45S rDNA
chromosomes of diploid A-genome Avena species probes on chromosomes of
A. strigosa and A.
damascena
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A. strigosa A. damascena
A. longiglumis A. canariensis

A. wiestii A. hirtula



Diploid oats (the C-genome group)

Comparison of the C-banding patterns on EISH with 5S and 45S rDNA

chromosomes of diploid C-genome Avena species probes on chromosomes of

A. ventrocosa and A. clauda

A. ventricosa
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Tetraploid oats (the AB-genome group)

Comparison of the C-banding patterns on
chromosomes of tetraploid AB-genome Avena
species: barb - A. barbata; abys - A.
abyssinica; vavil — A. vaviloviana; agad — A.
agadiriana

FISH with 55 and 45S rDNA
probes on chromosomes of
A. barbata and A. agadiriana



Tetraploid oats (the CD-genome group)
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Avena macrostachya (the CC-genome tetraploid species)

A. ventricosa

Metaphase cell and karyotype of
A. macrostachya, an autoplyploid
oat species with CC-genome
constritution.

A. clauda

A. clauda

A. ventricosa

FISH with 5S and 45S rDNA
probes on chromosomes of
A. macrostachya.




Hexaploid oats (the ACD-genome group)

Comparison of the C-banding patterns on chromosomes of hexaploid
ACD-genome Avena species: sat — A. sativa; byz — A. byzantina; oc — A.
occidentalis; lud — A. ludoviciana; ster — A. sterilis; fat — A. fatua.

FISH with 5S and 45S rDNA
probes on chromosomes of
A. sativa
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ACD-genome hexaploid

A-genome

Diploid oats

AC-genome tetraploid



A.barbata (AB)

A.agadiriana (AB*)
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A.wiestii (A)

A.clauda (C)
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Possible mechanisms of karyotype

evolution in Avena:

green boxes and circles - major and minor 45S
rDNA loci;

pink circles — 5S rDNA loci;

gray shadow — diffuse heterochromatin.

translocation of satellite from chromosome Il
to chromosome |

A-genome group

Ad -A. damascena

A-genome group

As - A. strigosa, A. wiestii,
A. atlantica, A. hirtula,
A. hispanica

Ap -A. prostrata

Al - A. longiglumis
Ac- A. canariensis

chromosome doubling,
ichromosomal rearrangements;
partial elimination of

allopolyploidization,

chromosomal rearrangements,
partial elimination of 45S rRNA genes
from a locus on the

45S rRNA genes from a
chromosome IIIA’

locus on the
chromosome IlIi*

AB-genome tetraploids
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allopolyploidization,
intergenomic and
intragenomic translocations
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A'B’ tetraploid
(A. agadiriana)

AB- tetraploids
(A. barbata, A. abyssinica,
A. vaviloviana)
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Avena macrostachya

accumulation of diffuse
heterochromatin

translocations and |nver5|ons, C-genome group
loss of major NOR on

chromosome IlI©
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Avena ventricosa
(Cv-genome)

AC (DC) -genome tetraploids #vena clauda/Apilosa
mA (Cps gﬁ,’éome)

allopolyploidization,
intergenomic and intragenomic
translocations
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elimination of 6S and
Avena magna, A. insularis, 458 rRNA genes A. murphyi
vIC from loci on the C-genome
ne chromosomes
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elimination of 45S rRNA
genes from chromosome Il of
the D-genome

ACD-hexaploids
(A. sativa, A. byzantina, A. sterilis,
A. occidentalis, A. fatua, A. ludoviciana)
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