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Abstract—Problems of crosses between various oat species are considered with regard to establishing their
taxonomic positions and genomic compositions of individual species. The evolution of the genus and
approaches to the search for the diploid and tetraploid ancestor of the hexaploid species are considered. Use of
wild oat speciesin breeding is demonstrated. The results of studies of the gene pool of wild oat speciesare pre-
sented. These studies were performed at the Vavilov All-Russian Plant Breeding Institute with the purpose of

solving problems of phylogeny and practical breeding.

At present the origin of many plant genera and spe-
cies can be to some extent understood by the use of
interspecific hybridization. Data on interspecific
hybrids obtained by modern cytogenetic methods are of
considerable evolutionary interest. The practical signif-
icance of remote hybridization is based on combination
of characteristics of evolutionarily distant species,
although cultivated crops lost many traits possessed by
their wild ancestors. Numerous examination of plant
resources revealed valuable properties of individual
species whose application for breeding seems very
promising.

Crosses between species of equal or different ploidy
levels have long attracted the attention of researchers. The
genus Avena L., which includes many species, has three
ploidy levels and is represented by di-, tetra-, and hexap-
loids (seetable). Mogt of these speciesarewild. Cultivated
cropsare present in each ploidy group: A. strigosa Schreb.
(2n = 14), A. abyssinica Hochst. (2n = 28), A. byzan-
tinaC.K. (2n=42),and A. sativa L. (2n=42) [1].

Many wild Avena species have commercially
important traits. The diploid species A. pilosa M.B.,
A. ventricosa Bal., A. hirtula Lag., and A. prostrata
Ladiz. areresistant to powdery mildew; A. wiestii Steud
is highly resistant to septorialeaf rust (Septoria avenae
Frank.); A. longiglumis Dur. isagenetic intermediatein
crossing otherwise uncrossable tetraploids with culti-
vated oat [2]. Tetraploid species, for example, A. magna
Mur. et Terr. and A. murphyi Ladiz., possess high con-
tents of protein (to 30%), lysine, and oil in grains; are
resistant to powdery mildew and crown rust; have large
grains (the weight of 1000 grains reaches 35 g); and
demonstrate great productive tillering. The species
A. barbata Pott is resstant to powdery mildew, stem and
crown rugts, and sensitive to barley yellow dwarf virus
(BYDV) [3]. The perennial cross-pollinating species
A. macrostachya Bal. is characterized by complete resis-
tance to stem and crown rusts, BY DV, aphid injury and
iswinter hardiness [4].

The wild hexaploid oat species play an important
role in breeding. Virtualy all commercially important
traitsare present in A. sterilisL.: large grains, high pro-
tein content (to 25%) and its balanced amino acid com-
position, and high contents of oil (to 10%) and B-glu-
cans (to 6%) in the grain. In hybrids, cytoplasmic genes
of this species increase the yield of grain and green
mass [6]. The plants are resistant to cold, stem and
crown rusts, mildew, smuts, root rots, and nematode
injury [6]. Another hexaploid species, A. fatua L., is
also widely used in oat-breeding programs owing to its
early ripeness, short culm, cold resistance, high con-
tents of protein and oil in grain, little grain shedding,
resistance to stem and crown rusts, smuts, and tolerance
toBYDV [5].

Taxonomic studies of the genus Avena L. in Russia
were first performed in 1909 by A.l. Mal’tsev [7], who
collected, investigated, and systematized wild and cul-
tivated oat species [8]. Specimens were collected in
many regions of Russia, Central Asia, and Transcauca
siaand received from foreign collections and botanical
gardens. Later, the collection was augmented by addi-
tion of specimens gathered by field teams of the All-
Union Plant Breeding Institute headed by N.I. Vavilov,
P.M. Zhukovskii, and other scientists[9, 10].

In 1912, Mal’tsev donated his representative collec-
tion of oat speciesto S.I. Zhegalov, Peter Agricultural
Academy, for investigation of the genetics of various
morphological and commercia traits, immunity, and
species compatibility [11, 12]. The studies involved
crosses of the cultivated speciesA. sativa L. with A. fatua,
A. sterilis, A. ludoviciana Dur., and A. strigosa; later,
with A. barbata and other wild tetraploid species[13-17].

By analyzing a great body of information on the
morphology, ecology, and interspecific crosses of oat
species, A.l. Mal’tsev [7, 18] developed the best classi-
fication of the genus Avena L. type section (Euavena
Griseb.). This classification was then confirmed by
karyological and other studies [19]. In experiments on
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Crossability of species of the genus Avena L.
g Diploid Tetraploid Hexaploid
No. Species S GEJ
.'g % 112|3|4|5/6|7[8|9]10(11(12|13|14|15|16|17|18|19|20(21|22|23|24|25|26
ol o
1|A. clauda 7/Cp |—-|F|C 0 0 0ofo0 0
2| A pilosa 7|Cp —-|C 0|0 0 0|0 oOP S P
3 | A ventricosa 7|Cv -|F 0 0 00 0|0 S P
4 | A. bruhnsiana 7|Cv - 0 0 0|0 P
5| A. prostrata 7|Ap —|0|P|0O S|C|C|C c|C C C
6 | A. damascena 7|Ad —-10|C o|Cc|o|o0 0 C
7 | A. longiglumis | 7|Al —-|0|C|C C|S C|P|C 0 P|P
8| A. canariensis 7|Ac - S P C P
9| A. wiestii 7|As -|F|F|F|C|C P
10 | A. hirtula 7|As -|F|F|P]|C C|P o|c|c|c|c|P|C
11 | A atlantica 7|As -|F P P C S
12 | A. strigosa 7|As -|P|C S|P|C|P|O|C|C|C|C|C|C
13 | A. barbata 14 |AB —-|F|P|F|P|O|P|S|S|S|S|S|S|S
14 | A vaviloviana |14 |AB - F|C c|C
15| A agadiriana |14 |AB - PP P
16 | A abyssinica |14 |AB -|C c|C|C|C|P|P
17 | A. magna 14|AC -|C|S|S PIP|IP|P
18 | A. murphyi 14|AC S|S S P
19 | A insularis 14|CD? P P
20 | A. macrostachya| 14 | AA - S
21 | A. fatua 21 |ACD -|F|F|F|F|F
22 | A occidentalis |21|ACD —|F|F|F|F
23 | A sterilis 21|ACD —-|F|F|F
24 | A. ludoviciana |21|ACD -|F|F
25 | A. sativa 21 |ACD -|F
26 | A. byzantina 21 |ACD -

Note: F, fertile progeny; P, partia sterility; S, strong sterility; C, complete sterility; 0, noncrossing.

crossing of diploid and tetraploid species with hexap-
loid ones, the parents were incompatible or F, plants
were sterile. Species with the same ploidy levels were
intercrossed successfully [7].

Fertile interspecific oat hybrids were obtained in
Japan with the use of the tetraploid species A. barbata
and, later, with the use of cultivated and sand oats [20].
In 1930, an attempt was made to transfer powdery mil-
dew resistance from the wild diploid species A. hirtula
collected in Spain to cultivated species [21]. Most
attemptsto cross species of different ploidy levelsmade
at that time were not successful.

Combined field studies performed in the late 1950s
and early 1960s in the regions of the origin and maxi-
mum diversity of oat species Avena L. [22—-24] drew the
attention of researchersto the karyology and cytogenet-

RUSSIAN JOURNAL OF GENETICS Vol. 37

ics of cultivated oat species and their wild relatives.
This added to understanding the mechanisms responsi-
ble for reproductive isolation of the species.

Since the 1950s, the investigation of wild and culti-
vated oat species hasinvolved interspecific crosses con-
ducted for various purposes [25]. On the one hand, the
theoretical objective of these studies was to establish
the diploid ancestor of cultivated hexaploid oat, which,
in turn, would add to understanding the cytogenetics of
this species and clarify its genomic formula. On the
other hand, the practical task of the studies involved
search for commercially important traitsin wild species
and their introduction into cultivated species to extend
their genetic potential.

One of thefirst studies concerning the genomic for-
mula of cultivated oat was performed by Nishiyama,
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who crossed A. sativa and A. strigosa [20]. The pattern
of chromosome conjugation in meiosis demonstrated
that the diploid species A. strigosa is closely related to
cultivated oat. The genomic formula of A. strigosa was
designated as A. This conclusion was confirmed by
karyological studies[26].

In later experiments, crosses of A. strigosa with the
diploid speciesA. hirtulaand A. wiestii produced fertile
offspring, and their chromosomes were fully homeol o-
gous. This suggested that these species belong to one
group having the same genome, thereby confirming
Mal'tsev [7] suggestion on close relatedness of these
forms, which he assigned to one species A. strigosa. It
was found that these species are identical in chromo-
some structure because their hybrids regularly formed
seven bivalents[27]. Later, this genome was designated
asAs.

The diploid species A. atlantica Baum, discovered
in Morocco [28], was crossed with A. strigosa and
other species of thisgroup and yielded fertile offspring.
On this ground, it was classified with the group of spe-
cies having the As genome. Later, this was confirmed
by karyologica studies [29]. Some authors regarded
A. atlantica as a wild analog of A. strigosa instead of
A. hirtula[30].

Other diploid species having chromosome variants
of the A genome (A. canariensis Baum (Ac), A. dama-
scena Rgjh. et Baum (Ad), A. progtrata (Ap), and A. lon-
giglumis (Al)) differ in the results of crosses: A. pros-
trata is quite compatible with all listed species, and
A. longiglumis is readily crossable with A. strigosa,
wheresas hybrids between A. canariensis and A. dama-
scena are sterile [29, 30-35].

Crosses of the diploid species A. pilosa with culti-
vated oat revealed partial chromosome homeology of
one of the genomes of these species. A high or com-
plete homeology was revealed in crosses between dip-
loid species bearing the A genome and hexaploid spe-
cies. However, these species do not cross with A. pilosa.
It was thus concluded that A. pilosa has avariant of the
C genome [27].

Species with the C genome readily cross with each
other and form seven bivaents. At the same time, no
interspecific hybrids were obtained between species
with the genomic formulae A and C. The species
A. ventricosa Bal. was generally used in such studies as
the donor of the C genome [36]. The range of this spe-
cies (Algeria and Cyprus) is completely isolated from
those of specieswith the A genome, which confirms their
incompatibility. The scarcity of bivalents in the hybrids
A. grigosa x A. pilosa, bearing the A and C genomes,
confirmed the significant difference between these
genomes [37].

The results of cytogenetic studies of species with
the C genome are consistent with the suggestion by
Mal’tsev, who pointed to a significant difference in the
ecology and morphology of these taxa and recognized
two series of diploid species: Inaequaliglumes Malz.
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(A. pilosa and A. clauda Dur.) and Sipitatae Malz.
(A. ventricosa and A. bruhnsiana Grun.) [7]. The spe-
cies of the former group yielded fertile offspring in
crosses with each other [36, 37] and demonstrated
reproductive isolation in crosses with the species of the
latter group. According to the results of karyological
studies, the genome of A. pilosa and A. clauda was des-
ignated as Cp [27, 38] and that of A. ventricosa and
A. bruhnsiana, as Cv [27]. They were considered to be
the most primitive species of the section Euavena
Griseb. [25].

Interspecific crosses between diploid species and
specieswith other ploidy levels demonstrated that the A
genome could have been inherited from A. strigosa and
A. longiglumis[39] or A. canariensis[31]. Only partial
homeology was reveal ed between the chromosomes of
A-genome diploids and those of cultivated oat [25].
The morphological traits of A. canariensis suggested
that it could have been the ancestor of tetraploid and
hexaploid species [31], but cytological studies did not
reveal complete homeology between their chromo-
somes [40].

On the basis of ample factual evidence, it was sug-
gested that A. ventricosa could have been the diploid
donor of the C genome for tetraploid and hexaploid
species [27].

All tetraploid species can be classified into four
groups based on their karyotypes, morphology, and the
pattern of chromosome conjugation. Group 1 includes
A barbata, A. vaviloviana Mordv., and A. abyssinica
Hoch. They are genetically uniform and possessthe AB
genome. According to Ma’tsev, they belong to the
series Eubarbatae Malz., together with A. strigosa and
other diploid species bearing the A genome [7]. Their
relationships were later confirmed by the fact that the
tetraploid species of this group are autotetraploids
which originated from the diploid species A. hirtula
and A. wiestii [41-43]. The AB genome was suggested
to have resulted from the divergence of the original dip-
loid A genome [25]. In recent studies, it is designated
asAA' [44]. These speciesarereadily crossablewith all
species of the genus Avena L., except for diploids with
the C genome [45].

Group 2 includes A. magna and A. mur phyi. Cross-
ing of diploid species possessing the As genome with
A. magna yielded partialy sterile hybrids [29]. Cyto-
logical examination of the F, hybrids A. barbata x
A. magna showed that these species are not related.
Crosses A. sativa x A. magna also yielded sterile F;
hybrids [2]. The great morphological similarity
between A. magna and wild hexaploids and the meiotic
pattern in pentaploid hybrids obtained with the use of
A. sativa suggested that A. magna could have been
involved in the evolution of hexaploid speciesasan AC
tetraploid progenitor [46].

Reciprocal crosses of A. magna with cultivated oat
and other hexaploid species demonstrated its important
role in the evolution of hexaploid species [3]. The
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results of interspecific crosses brought some scientists
to the conclusion that the tetraploids bearing the AC
genome originated from diploid species bearing its
components, presumably, A. canariensis (A) and
A. ventricosa (B), which was confirmed by my study
[47]. There was an dternative opinion that the A
genomes of A. magna and A. strigosa were identical,
and the C genomes of A. magna and A. pilosa were
related. Later, this hypothesis was discarded [45, 48].

Group 3 of tetraploids includes A. macrostachya
(C), whichisaperennial autotetraploid specieswith the
genomic formula AA. According to Mal’tsev’s defini-
tion for the genus Avena [ 7], the morphol ogical features
of this species alow it to be assigned to the most prim-
itive section Avenastrum Koch. Crosses of this species
with diploids bearing various derivatives of the
A genome (A. damascena, A. prostrata, A. atlantica,
and A. canariensis) demongtrate negligible chromosome
homeology [4, 49]. According to other studies, the most
viable F, hybrids were A. pilosa x A. macrostachya.
They often form trivalents in the metaphase. Hybrids
with A. atlantica formed seven univaents each, and
those with A. prostrata, seven bivalents each [50]. The
mitosis study of crosses A. barbata x A. macrostachya
suggested autotetraploid origin of the latter and the
close relatedness of the species, although the hybrids
were sterile even after chromosome duplication by
colchicine [51].

The apparent differences in the morphology of
A. macrostachya and alow percentage of chromosome
conjugation in the hybrids of A. macrostachya with
A. sativa and A. murphyi indicate that A. macrostachya
was not involved in the evolution of tetraploid or hexap-
loid species [49]. Further studies demonstrated that the
A. macrostachya genome is closer to the C (A. pilosa)
thantotheA (A. strigosa) genome[52]. This showsthat
A. macrostachya is evolutionarily primitive [53]. In my
opinion, the presence of the symmetrical karyotype in
this perennial species is not typical of diploid species
with the C genome. In this feature, A. macrostachya is
similar to the oat species having the A genome. In
G.A. Levitskii's viewpoint, the presence of perfectly
symmetrical karyotype confirms that the species of this
group are primitive [54].

Group 4, including the species A. agadiriana Baum
et Fed. [55], cannot be considered independent since
this speciesislittle studied. A. agadiriana was discov-
ered by finding tetraploid forms in collections of the
diploid species A. canariensisrather than discovering it
in nature. Later, it was found that these species have
different ranges: the diploid A. canariensis is endemic
to Canary Idands (Spain), and the tetraploid A. agadi-
riana occurs only in Morocco. Nevertheless, it is
believed that the latter ismore closely related to A. bar-
bata than any other tetraploid species and has the AB
genome [56]. Moreover, A. agadiriana is similar to
A. magna, A. murphyi, and other hexaploids in the
structure of lodicules, upper part of thelemma, etc. The
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participation of A. agadiriana in the evolution of
hexaploids is indicated by the above evidence and by
the good crossability between hexaploids and this spe-
cies[2, 57].

Interspecific crosses were also used for determining
the genomic congtitution of the most important group
of hexaploids. Crosses of diploid species having theAs
genome (A. strigosa group) and tetraploid species hav-
ing the AB genome with A. sativa demonstrated that the
hexaploid species has the A genome but lacks the B
genome. Cultivated oat was shown by analysis of chro-
mosome morphology in the hybrids to have the
genomic formula ACD [30]. In later studies, the A and
C genomes were found to be similar to the correspond-
ing genomes of diploids and tetraploids, whereas the
origin of the D genome is still unknown [25]. The fol-
lowing evolutionary pathway was proposed: A. canar-
iensis > A. magna > A. sterilis [31]. Later, the
A genomesof A. magnaand A. sterilis proved to be closer
to each other than the A genomes of A. abyssinica and
A. sativa. It was suggested that A. magna was the donor
of two genomes (AC) of the hexaploid Avena L. species
[2]. According to Leggett [45], the genomes A and D
are similar to each other but different from C. The A
genome of the diploid progenitor appears to have been
the precursor of the A and D genomes of hexaploid spe-
cies [58]. Recent studies have demonstrated that the D
genomeislikely to be avariant of the A" genome, like
the B genome, but differs from the latter [59].

A new tetraploid species, A. insularis Badiz., has
been recently reported in 1998. It is suggested to be one
of the ancestors of the hexaploid species and is tenta-
tively assumed to have the CD or CA" genome. This
species yields fertile hybrids with A. strigosa with
closely related A. magna and A. murphyi; hybrids were
sterile. Partialy fertile hybrids are obtained with hexap-
loid species [60].

The species A. sterilis is a more likely hexaploid
ancestor of cultivated oat than A. fatua [61, 62].

The ample evidence on interspecific crosses sug-
gests that the evolution of the genus Avena L. involved
two strikingly different genomes: A and C. Other
genomes were their more or less distant derivatives.
According to the generally adopted assumption that the
diploid species A. canariensisand A. ventricosa are the
progenitors of the A and C genomes, respectively, the
evolution of the resulting allopolyploids should have
involved structural chromosome rearrangements mak-
ing them partially homeologous.

Thus, the modern oat species are complex differen-
tiated ecologic systems, whose evolution was affected
by certain environmental conditions and selection.

As to the practical significance of interspecific
crosses, they allow transfer of agriculturally important
traitsfrom wild and weed speciesto cultivated ones. All
Avena L. species are subdivided into two groups
according to their crossability. Group 1 includes all
weed species readily crossable with cultivated oat.
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Group 2 includes diploid and tetraploid species either not
directly crossable, or yielding sterile hybrids in subse-
quent generations, or requiring tissue-culture methods for
hybridization. The discovery of new species and collec-
tion of new specimens have significantly extended the
genetic pool for oat selection with the use of wild species.

Crosses of cultivated oat with wild species are sub-
divided into the following groups: (1) crosses are easily
performed, and the progeny is fertile (with all hexap-
loid species) or partially sterile (with C-genome spe-
cies, A. longiglumis, A. hirtula, and A. magna);
(2) crosses are difficult, and the progeny is substan-
tially (with A. barbata) or completely (with A. pros-
trata, A. vaviloviana, and A. murphyi) sterile.

Successful hybridization of many species in the
1960s confirmed the possibility of transfer of whole
chromosomes or their parts from diploid speciesto the
genomes of cultivated hexaploid oat [63, 64]. The gene
for crown-rust resistance was transferred from the dip-
loid speciesA. strigosainto atetraploid line, which was
later used for developing multilinear oat varieties [65].
This line also provided the basis for developing the
phenoperiod-nonsensitive variety Donad [66]. In
1968, afertile hexaploid bearing a part of an A. hirtula
chromosome with an alele of the gene for mildew
resistance was obtained in Great Britain [67]. In 1970s,
Forsberg transferred the gene Pc-15 for crown-rust resis-
tance from A. strigosa to a hexaploid species [68]. In
1986, a hexaploid line resistant to stem rust was obtained
by transferring the Pg-16 gene from A. barbata [69].

Tetraploid speciesare used in Great Britain for solv-
ing the most urgent problem of powdery mildew resis-
tance. This trait was transferred from A. barbata to a
number of cultivars; Maris Tabard, Maris Oberon, Mar-
gam, and Maldwyn [70Q].

Crossincompatibility presentsthe greatest difficulty
in transferring genes from diploids and tetraploids to
hexaploids. This can be overcome by the use of back-
crosses, mutants, and genetic intermediates. Sterile
pentaploid hybrids can be obtained simply by crossing
the tetraploid species A. magna and A. murphyi with
cultivated oat, and their fertility can be restored by
backcrossing with A. sativa pollen. This approach for
application of tetraploid species in oat breeding for
grain quality and weight was developed in Sweden
[71]. Natural backcrossing by sowing pentaploid F;
hybrids in cultivated-oat plots can be used in crosses
involving A. barbata and A. macrostachya. Cross
incompatibility between diploids and cultivated oat is
often overcome by colchicine-mediated chromosome
duplication. Irradiation with thermal neutrons enabled to
transfer genes for crown-rust resistance from A. abyssin-
icato A. sativa [72].

The most successful method for overcoming chromo-
some incompatibility was reported in [73]. It involved
the CW-57 specimen of the diploid species A. longiglu-
mis, which favored conjugation of homeologous chro-
mosomes during transfer to mildew-resistance genes
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from the tetraploid A. barbata to cultivated oat. A good
example of such intermediation is the development of
the hexaploid line Amagalon, bearing the allele of the
gene Pc-91 transferred from A. magna through A. lon-
giglumis [74]. The same approach can be used in other
Crosses.

At present, interspecific crosses among hexaploid
oat species have gained the most widespread accep-
tance because new alleles can be transferred by routine
programs involving cyclic crosses.

Starting from the 1960s, oat selection in the USA
was based on wild hexaploid species [5, 75]. Involve-
ment of A. fatua and A. sterilis in breeding was quite
common. It yielded many oat varieties grown in vast
areas of the USA, Canada, and Austrdia: Rapida and
Sierra[76, 77]; Mesa[78]; Cdif. C.C.lI and Montezuma
[79, 80]; Marvellous [81]; Dumont, Fidler [82, 83];
Multiline E77, Multiline E76, and Webster [84, 85];
Starter [86]; Panfive, Centennial, and Ozark [87]; etc.

These breeding methods allow many agriculturally
important traits to be transferred into cultivated oat for
extending its gene pool as well as the gene pool of the
entire genus.

In Russia, interspecific crosses and, in particular,
use of wild oat species are little used. For this reason,
researchers of the Vavilov All-Russia I nstitute for Plant
Production started investigating the gene pool of wild
species to extend the genetic potential of cultivated oat
species[88, 89].

At present, theVavilov All-Russia | nstitute for Plant
Production possessesarich collection of Avena L. species.
It contains about 10000 accessions of four cultivated
oat species and 2000 accessions of twenty-one wild
species. The wild accessions represent numerous mor-
phologica variants reflecting their wide geographic
distribution in the Mediterranean countries. A represen-
tative collection was made in Transcaucasia, where
wild oat species are the most diverse in the CIS coun-
tries[90, 91].

In addition to taxonomical identification involving
morphological traits, the species of the specimens were
identified by avenin patterns. This method involves the
determination of species-specific storage proteins. In
addition, it can be used for establishing phylogenetic
relationships between related species and their position
in the genus [92].

Former identifications of some specimens were
revised by invoking karyological data involving chro-
mosome counts (ploidy analysis) and karyotype
description [93].

Most of the collection of wild and weed oat species
were investigated in the plots of the Pushkino |aborato-
ries of the Vavilov All-Russia Institute for Plant Pro-
duction to develop approaches to interspecific crosses.
The main problem was to recognize early-ripening
spring varieties among di- and tetraploid species. This
would permit crosses with cultivated oat to be per-

2001



472

formed under field conditions and high-quality seeds of
both hybrids and parental species to be obtained.

The agricultural performance of the species was
estimated by several indices: field disease resistance
(crown and stem rust, powdery mildew, BYDV, etc.),
duration of vegetation (early ripening (74—100 days)
forms and those tending to the winter habit), plant
height (short-culm forms below 60 cm were found),
productivity (weight of 1000 grains exceeding 35 g and
alow glumosity), grain yield, and morphological traits
closely correlating with agricultural ones[92, 94-100].

Moreover, forms differing in the sensitivity to pho-
toperiod and vernalization were found [101]. Determi-
nation of salt tolerance showed that the investigated
specimens of wild species outperformed cultivated oat
in thisindex by several times[102].

Protein content, amino acid composition, including
lysine, ail content, and fatty acid composition were
assayed in a number of oat species. Some specimens
contained 28% protein (lysine, 5.7% of the protein) and
10% oil [92, 103, 104, 106].

At the next stage, di- and tetraploid species were
introduced into breeding programs. Diploid species
were crossed with cultivated oat to investigate their
compatibility and the regenerating and callus-forming
ability in species of various ploidy levels and their
hybrids [105].

The long-term studies involved interspecific crosses
conducted for various purposes: increasing oil content
in grain and obtaining short-culm hybrids and lines
resistant to crown rust.

The comprehensive study of the entire range of spe-
ciesin the genus Avena L. allows better understanding
of the phylogeny of such avauable crop as oat. Use of
the diverse wild oat species with regard to their mor-
phological traits, geographic occurrence, and ecologi-
cal preference is the most promising method for pre-
venting the loss of the genetic potential of cultivated
varieties. Of great importance is the comprehensive
choice and study of the breeding material invoking
physiological, phytopathological, biochemical, and
molecular-biological evidence.
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