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Summary

Eighteen species of the
genus Leymus Hochst. in Siberia are
represented by a large number of local
populations geographically isolated.
Herbarium and living material of the
species collected in Southern Siberia have
been studied. Most of populations were
heterogeneous morphologically and more or
less differed from each other in the range of
variation. An electrophoretic analysis of
storage endosperm proteins of individual
seeds in selected populations has been
carried out. All populations (except
for L. racemosus ssp crassinervius) have
been characterized by wide polymorphism
in polypeptide patterns. Certain seeds from
heterogeneous populations have been iden-
tified as interspecific hybrids.

Keywords: SDS-electrophoresis, stor-
age proteins, taxonomy, systematics, Ley-

mus.

Introduction. The genus Leymus con-
tains  perennial  rhizomatous  cross-
pollinating grasses with genomic constitu-
tion of NsXm haplomes and 2n=28, 42, 56,
84 [1, 2, 3]. A. Love [2] followed
N.N. Tzvelev [4] in respect of taxa of the
genus from the territory of the former Soviet
Union. For the Siberian area a taxonomic
system was proposed by G.A. Peschkova
[5].The list of taxa of the genus Leymus in
the flora of the Asian region of Russia has
been expanded to 24 taxa by Baikov and
Lipin [6]. At the last revision of the genus
N.N. Tsvelyov and N.S. Probatova [7] in-
cluded 32 taxa in the genus Leymus for the
flora of Russia.

Eighteen species and 2 subspecies
have been recognized, 6 from them have
been described as new ones (Table 1) [5].

Table 1. Taxa of the genus Leymus distributed in Siberia according to Peschkova [5].

Sect. Leymus Hochst.:
L.
L.

interior (Hulten) Tzvel.

racemosus (Lam.) Tzvel. subsp. crassinervius
(Kar. et Kir.) Tzvel.

L.
L.
Sect. Anisopyrum (Griseb.) Tzvel.
L.
L. chinensis (Trin.) Tzvel.

. multicaulis (Kar. et Kir.) Tzvel.

villosissimus (Scribn.) Tzvel.

buriaticus Peschkova

o~

. ramosus (Trin.) Tzvel.

~

. tuvinicus Peschkova

racemosus (Lam.) Tzvel. subsp. klokovii Tzvel.

Sect. Aphanoneuron (Nevski) Tzvel.:
L. akmolinensis (Drob.) Tzvel.

L. angustus (Trin.) Pilger

L. chakassicus Peschkova

L. dasystachys (Trin.) Pilger

L. jenisseiemis (Turcz.) Tzvel.

L. littoralis (Griseb.) Peschkova

L. ordensis Peschkova

L. ovatus (Trin.) Tzvel.

L. paboanus (Claus) Pilger

L. secalinus (Georgi) Tzvel.
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In Southern Siberia the genus is repre-
sented by a large number of local popula-
tions that sometimes are geographically iso-
lated. The analysis of populations in differ-
ent regions showed that most of them were
heterogeneous morphologically and more or
less differed from each other by a range of
polymorphism.

In the last years many new species
have been described from the territory of
Southern Siberia [8, 9] and from China [10,
11, 12, 13]. Therefore, the current number of
species could be increased more by using
the monotypic concept or geographical crite-
ria. The biosystematic data concerning
Asian taxa were not found.

An attempt to identify biotypes with
the use of SDS-electrophoresis of storage
endosperm proteins was undertaken.

Materials and methods. Herbarium,
seed and living material of Leymus species
were collected in the Irkutsk region and
Buryatia (Southern Siberia). Taxonomic
identification of accessions was carried out
following Peschkova [5]. Preparation of en-
dosperm protein extracts and SDS-
electrophoresis were carried out according
to Laemmli [14] with modifications [15]. A
geographic origin of Leymus accessions
studied electrophoreticly is shown in Figure

% L. chinensis
® L. ordensis
A L. buriaticus
W L. littoralis
O L. racemosus

Figure 1. The map of the origin of Leymus accessions from Buryatia and
The Irkutsk region

Results and discusion. A detailed
study of species type specimens in St. Pe-
tersburg (LE) and Novosibirsk (NS) did not
give answers to many issues of intra-generic
differentiation. The main mode of species
reproduction is the combination of vegeta-
tive (rhizomes) and spermatic (cross-
pollination) ones. As a result even rather dis-

tant (conditionally intersectional) hybrids
possessing absolute sterility can produce
vital clones and take up a certain territory.
The descriptions of some species and diag-
nostic keys are constructed overly compli-
catedly and contradictorily in a series of po-
sitions. Thus, some morphologically hetero-
geneous populations in Altai and Buryatia
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included from 3 to 7 morphotypes, the plants
of each of them produced more or less
amount of seeds. Since variation of basic
diagnostic characteristics (pubescence of
leaves and lemmas, glume length and width,
number of spikelets per node) was revealed,
boundaries between some minute species
seemed to be extremely problematic. There-
fore, concerning Siberian taxa of Leymus,
we will share Peschkova‘s [5] system until
new biosystematic data are obtained.

Thus, the analysis of populations of
L. secalinus s.str. in several regions of Bury-
atia (including classic location) showed that
anthers were closed and seeds were abso-
lutely absent. By hypothesis this taxon arises
permanently and polyphyleticly as an inter-
species hybrid L. littoralis x L. chinensis or
exists as one of polyploid (aneuploid) race.
On the other hand, a number of mixed sub-
populations of these species and semi-fertile
individuals were collected and studied elec-
trophoreticly (see below). Probably, one of
hybrid (introgressive) combinations of
L. littoralis and L. chinensis has been recog-
nized as L. buriaticus in the classic location
[8]. Furthermore, some doubt should arise
about close relationships of these genotypes
with those from Yakutia-Sakha Republic.

L. ordensis which according to
G.A. Peschkova [8] comparatively  widely
spreads in Southern Siberia could be men-
tioned as the most problematic taxon in Si-
beria. In our opinion this taxon was de-
scribed as a new cespitose species quite er-
roneously. The study of the
type specimens (LE, St. Petersburg) showed
that they were long rhizomatous.

It is obvious that all assumptions
above should be verified and confirmed by
biosystematic methods.

Conclusion. Previously it has been
shown that SDS-PAGE of storage endo-
sperm proteins (prolamine-gluteline com-
plex) can be used for electrophoretic charac-
terization of genotypes and as the indicators

of a population status in the genus Elymus
[16, 15, 17]. The main advantage of grain
proteins as genetic markers is that living
plants are not required because the endo-
sperm proteins keep their electrophoretic
properties for many years.

The weight of dry grains isolated from
lemmas and paleas of different Leymus spe-
cies averages between 1.0-1.8 mg in
L. chinensis, 1.2-2.0 mg in L. littoralis and
10-24 mg in L. racemosus.

Fig. 2 shows a variation of polypeptide
patterns in populations of L. ordensis in
comparison with the populations of
L. chinensis in electrophoretic variants —Me
and +Me.

Monomeric proteins (variant —Me)
mostly have to be considered among prola-
mines and are characterized by a range of
molecular weight from 30 to 60 kD. A high
level of prolamine polymorphism was ob-
served in all populations of L. ordensis and
L. chinensis. Invariant prolamine polypep-
tides were revealed in the range of REM 25—
37. This kind of polypeptides kept their rela-
tive electrophoretic mobility (REM) after 2-
mercaptoethanol treatment analogously to
those in some Elymus species [15].

Polypeptides with a molecular weight
of 28 to 35 kD changed their REM, which
indicated the presence of internal S-S bonds
(cystine) in this type of prolamines. In the
variant +Me several electrophoretic bands
were revealed on gels, which probably were
gluteline subunits. The HMW subunits
in L. ordensis and L. chinensis occurred in
the range of REM 3-8.

Significant variation in electrophoretic
patterns has neither confirmed nor disproved
the taxonomic rank of
L. ordensis and makes numerical analysis
difficult. Nevertheless, the presence of com-
mon components of REM 3-8 and REM 43—
50 in patterns of two species could testify to
their common gene pool and mutual crossa-
bility.
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Figure 2. SDS-PAGE polypeptide patterns of endosperm proteins of Leymus ordensis (4) in comparison with
geographically close (B-D) and relatively distant (E) populations of L. chinensis. Random seed samples

from different plants of population, the same seeds in electrophoretic variants —Me (above) and +Me (below).

St — Elymus sibiricus, 4 LT-8401.

The most overlapping of individual
polypeptides for the spe-
cies L. chinensis, L. ordensis and L. buriatic
us was found out in the range of REM 3-8,
that corresponded to HMW subunits. These
polypeptides were found to be similar in

REM with those in L. littoralis, but
distinguished from subunits
of L. racemosus in REM 9 and 11. The

electrophoretic patterns of separate seeds of
the latter species differed from each other in
very few components that evidently
reflected a narrow gene pool of its
population.

To confirm a permanent interspecific
hybridization in mixed populations, an elec-
trophoretic test was made. Besides the typi-
cal plants of L. littoralis and L. chinensis,
seed samples from intermediate plants
(conditionally “I-seeds”) were studied (Fig
4). A seed set in all plants in the population
was low, as not more than 5-10 grains per
spike. Some plants being morphologically
close to L. chinensis had long pubescent
lemmas and (or) elongated glumes. The
seeds from these plants were weaker than
those from typical ones.

11
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Figure 4. SDS-PAGE polypeptide patterns of endosperm proteins in the mixed population of Leymus consisting
of L. littoralis ORO-0417 (A, B), L. chinensis OR O-0416, (D) and morphologically intermediate plants (C).

The results of the test showed that
for L. littoralis variation  within  the
seed samples from the same spike (A) was
just slightly less than the variation within the
seed samples from different plants of popu-
lation (B), particularly in the range of REM
30-85. These data support predominantly
cross-pollination in Leymus species as it was
shown by K. Jensen et al. [18]. In the sam-
ples of I-seeds the pattern C-13 was similar
with L. littoralis B-11 in a range of REM 37
-52, whereas the patterns C-14 and C-15
were similar to L. chinensis D-16 and D-
18 in a total range of REM. It also supported
a hybrid origin of the intermediate plants
which had low but not zero seed fertility and
possibility for stable vegetative reproduc-
tion.

Thus, the electrophoretic analysis of
the storage endosperm proteins of the indi-
vidual seeds in the selected taxa of the genus
Leymus showed that all populations (except
for L. racemosus  ssp crassinervius) were

characterized by wide polymorphism in pol-
ypeptide patterns. The certain seeds from
heterogeneous populations were identified
as interspecific hybrids.

A living collection of natural biotypes
of Leymus, which is being created in the
Central Siberia Botanical Garden for Siberi-
an taxa, is required for biosystematic study.
It could be presupposed that some minute
species should be relegated to infraspecific
rank within large-scale species on the basis
of phylogenetic relationships.
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DHOOCnEpMHIN KOP aKybl30aPbIHbIH,
noaumopusmin Inekmpogopes
a0icmepimen 3epmmey Leymus Hochst
(Poaceae) mywvicoinoiyy cioipaik
mypaepinoe

AHnoamna

Leymus (Hochst.) mywicoinsiy on
ceeiz mypi Cibipoe eeocpaghusnviy mypaul-
0aH OKWAYIAHRAH JHCePiNiKmi NOnYIAyUs-
JapmeHn  KewiHeH yculHvlieaH. OWmycmik
Cibipoe orcunanean cepbapuii yaeinepi meH
mipi mamepuan 3epmmendi. Kenmezen no-
NYAAYUALAD  MOPDONOUANBIK — MYPbIOAH
apmexmi 606N, 632ep2iUmiK OUANA30HbIH-
o0a 0ip-Oipinen a30vl-Konmi epexuiesieHol.
Ipmypii NONYIAYUALAPOARbL Jrceke

13



14

BUOJIOTUYECKUE HAYKHM KA3ZAXCTAHA Nel, 2024

MYKbIMOAPObIY IHOOCNEPM KOpP aKybl30apbl
INEKMPOPOPEeMUKAIbIK, Maidayoarn ommi.
bapnvig nonynayuanap (L. racemosus subsp.
crassinervius nonyiAyusIapslH KOCNAaeanoa)
noaunenmuoOmix cnekmpiepoe Key NoOJu-
MoOpghusMmMen cunammanovl. OpmeKmi no-
NYIAYUAIAPOAbl Kelloip MYKbIMOAp apaivik
mypepoiy eubpuomepi peminoe aHbIKmMai-
Obl.

Tyuinoi cezoep: SDS-snexmpocghopes,
KOp aKyvl30apbl, MAKCOHOMUSL, CUCEMAmMU-
ka, Leymus.

Mamepuan d6acnaza 24.01.24 mycmi

Hccneoosanue nonumopghuzma
3anacHvix 0e1K06 IHdOCnepma
Memooamu Inekmpoghopesa y

cubupckux euooe pooa Leymus Hochst.
(Poaceae)

Annomauus
Bocemnaoyams 6uoos pooa rxonocsax

Leymus Hochst. ¢ Cubupu npeocmasnensvi

bonvuum eeoepaguuecku
UBOTUPOBAHHBIX  JIOKALHBIX — NORYAAYULL.
H3yuenvi eepbapuvie 00pazybl u HCUBOU Ma-
mepuan euoos, coopannvix 6 FOxcnou Cubu-
pu. borvuwuncmeo nonyaayuii 6vi1u HeOOHO-
POOHBIMU MOpghonocunecky u Oonee unu me-
Hee OMaUYAIuUcs, opye om opyea 8 ouana-
30He UBSMEHUUBOCTIU.

IIposeoden anekmpoghopemuveckuil
AHAU3 3aNACHBIX OeNK08 3HOOCnepMa Om-
OeIbHbIX CeMSIH 8 PA3HbIX Nonyaayusx. Bce
nonynsyuu (3a uckiroueHuem nonyasyuil L.
racemosus subsp. crassinervius) xapakmepu-
308AUC UWUPOKUM NOTUMOPPDUIMOM 8 NO-

Koiuvyecneom

qunenmuonvlx cnekmpax. Hexomopwie ce-
MEHA U3 2eMepPOceHHbIX NONYIAYUll Obliu
UOEHMUPUYUPOBAHDL 8 KAUECMBE MEAHCBUAO-
8bIX 2UOPUO08.

Knrouesvie cnosa: SDS-
anekmpocghopes, 3anachvie 6eIKuU, MaKCOHO-
mus, cucmemamuka, Leymus.

Mamepuan nocmynun 6 pedaKyuro
24.01.2024
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