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Summary. Chromosome numbers (21) of 12 alien plant species are reported based on the material collected in the
Republic of Altai. To determine chromosome number (ploidy level), the method of direct counting in metaphase of
root meristem was used. Among species studied, chromosome numbers for Asperugo procumbens L. (2n = 48), Hylo-
telephium spectabile (Boreau) H. Ohba (2n = 50), Sedum hispanicum L. (2n = 40), Euphorbia cyparissias L. (2n = 40),
Verbascum densiflorum Bertol. (2n = 32+0-4B) were first examined for the Russian Federation; for Linum austriacum L.
(2n = 18) - from Asian Russia; for Erigeron annuus (L.) Pers. (2n = 27), Rorippa sylvestris (L.) Besser (2n = 32) — first
for Siberia; for Medicago sativa L. (2n = 32) — for West Siberia; Melilotus officinalis (L.) Pall. (2n = 16), Viola tricolor L.
(2n = 26) were first studied for the Republic of Altai. For all species studied, information is provided on the general
distribution, the degree of naturalization in the Republic of Altai, as well as literary data on chromosome numbers from
the territory of the Russian Federation.

Yucma XxpoMOCOM 4y>KepOIHBIX BUIOB BO ¢prrope Pecrry6nmku Anraii:
cooOuienme 9

E. IO. 3pixoBa, T. B. ITaukosa, M. H. JlomoHOCOBa

Lenmpanvnviii cubupckuii 6omanuueckuii cad CO PAH, yn. 3onomodonunckas, 0. 101, e. Hosocubupck, 630090, Poccust

Kntouesvie cnosa: nHBasMBHbIE BUJIBL, KAPVMOIOTMIECKOE U3YYeHNe, pacceieH e BIoB, Asteraceae, Boraginaceae,
Brassicaceae, Crassulaceae, Euphorbiaceae, Fabaceae, Linaceae, Scrophulariaceae, Violaceae.

Annomayus. TIpUBOLATCS [aHHBIE O YMCIAX XPOMOCOM (2n) st 12 4y>KepORHBIX BUIOB, HOTy4eHHble Ha
Matepuaje n3 Pecy6nuku Anrait. [[jis onpepeneHns dicen XpoMocoM (YpOBHS IIOUHOCTH) VCIIONb30BAH METOJ,
IpsIMOro moficyéTa B MeTadase KOpHeBOIT MepucTeMsl. Briepsble fist Poccun orpesenieHo 411CI0 XpOMOCOM Y Asperugo
procumbens L. (2n = 48), Hylotelephium spectabile (Boreau) H. Ohba (2n = 50), Sedum hispanicum L. (2n = 40), Euphor-
bia cyparissias L. (2n = 40), Verbascum densiflorum Bertol. (2n = 32+0-4B); BiepBsie ajis1 A3marckoit yactut Poccuu -y
Linum austriacum L. (2n = 18); Bepssie fnst Cubupnu — y Erigeron annuus (L.) Pers. (2n = 27), Rorippa sylvestris (L.)
Besser (2n = 32); Buepsble fist 3anagHoit Cubupu — y Medicago sativa L. (2n = 32); Buepsble i Pecriy6rmmxm Atait —
y Melilotus officinalis (L.) Pall. (2n = 16), Viola tricolor L. (2n = 26). [l BceX MCCTETOBaHHBIX BUIOB IPUBOAATC
CBefleHUs 110 00leMy paclpOCTPaHEHNUIO, CTelleHb HaTypanusalyn B Pecriy6ivike AjTait, a Tak)Ke JIUTEPaTypHbIE
[aHHbIE II0 YICIaM XPOMOCOM C Teppurtopuu Poccun.
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We continue the karyological study of alien species
in the flora of southern Siberia on the material from
the Republic of Altai (Zykova et al., 2024). Data on
the chromosome numbers of 12 alien species were
obtained. Among them, four species are invasive in
the Republic of Altai: Rorippa sylvestris, Medicago
sativa, M. varia, Melilotus officinalis (Zykova, 2023),
three species have been successfully naturalized:
Asperugo procumbens, Euphorbia cyparissias, Viola
tricolor, five species have recently been discovered
on the territory of the republic and so far classified as
accidentally introduced species (ephemerophytes):
Hylotelephium spectabile, Sedum hispanicum, Linum
austriacum, Verbascum  densiflorum,  Erigeron
annuus. Most species penetrated into the flora of
the Republic of Altai from culture; three species
are xenophytes, accidentally introduced: Asperugo
procumbens, Rorippa sylvestris, and Verbascum
densiflorum. For six species, chromosome numbers
were studied for the first time on the material from
the territory of Russia, for two species — from the
territory of Siberia. Latin names of plants are given
according to the “Catalogue of Life” (Banki, 2024).
The chromosome numbers were determined by
direct counting in metaphase on root meristem
squash preparations. The method was described
in our previous article (Lomonosova et al., 2018).
Metaphase plates were observed under 100x
magnification by the Axioscope 40 (Karl Zeiss,
Axio Lab) and photographed by the AxiCam MRc
5 digital camera (AxioVision 4.8 software). The
herbarium specimens (vouchers) are deposited in
the Herbarium of the Central Siberian Botanical
Garden SB RAS (NS, Novosibirsk).

ASTERACEAE

Erigeron annuus (L.) Pers.

2n = 27: “Russian Federation, the Republic of Al-
tai, Mayma district, Mayma village, Sportivny Lane,
wasteland near a housing complex. 3 IX 2023. E. Yu.
Zykova’, E202-5723 (NS0055658) (Fig. 1A)

Annual. North American species, grown and
distributed throughout the Holarctic. In the Republic
of Altai ephemerophyte, two locations are known in
the Choya district (Zykova et al.,, 2019) and one in
the Mayma district (Zykova, 2024).

This is the first report of the chromosome number
from Siberia. The same chromosome number was
known in collections from the Sakhalin Region
(Probatova et al., 2007, and references therein) and
from the Kabardino-Balkarian Republic (Probatova,
Krivenko, 2022); 2n = 18 was determined for

the Sakhalin Region (Probatova et al., 2007, and
references therein).
Polyploid.

BORAGINACEAE

Asperugo procumbens L.

2n = 48: “Russian Federation, the Republic of
Altai, Ulagan district, Aktash village, along the vil-
lage streets. 26 VII 2013. E. Yu. Zykova’, E264-6813
(N'S0055659).

Annual. A weedy species with a Holarctic range,
naturalized in the Republic of Altai. It is found in
the central and south-eastern regions, judging by the
nature of the habitats. The species is alien, probably
an archaeophyte (Zykova, 2015).

This is the first report of the chromosome number
on the material collected for the Russian Federation.
The same chromosome number was known in the
European part of the area (Rice et al., 2015).

Polyploid.

BRASSICACEAE

Rorippa sylvestris (L.) Besser

2n = 32: “Russian Federation, the Republic of
Altai, Gorno-Altaysk city, an area of the furniture
factory, river bank of Mayma, pebble. 22 VII 2023.
E. Yu. Zykova, D.L ZkaV”, E291-4123 (NS0059798)
(Fig. 1B); “Russian Federation, the Republic of Al-
tai, Gorno-Altaysk city, central park, near the
buildings. 31 VIII 2023. E. Yu. Zykova”, E292-5523
(N'S0055657).

Perennial. European species with a cosmopolitan
secondary range. An invasive species in Siberia
(Ebel, 2016) and in the Republic of Altai (Zykova,
2023).

This is the first report of the chromosome number
from Siberia. The same chromosome number was
reported from the Primorye Territory (Probatova,
2014, and references therein); 2n = 40 was
mentioned for the Sakhalin (Probatova et al., 2007,
and references therein) and the Leningrad (Agapova
et al., 1990, and references therein) Regions, 2n =
48 - from the Krasnodar Territory (Agapova et al.,
1990, and references therein).

Polyploid.

CRASSULACEAE
Hylotelephium spectabile (Boreau) H. Ohba
2n = 50: “Russian Federation, the Republic of
Altai, Gorno-Altaysk city, Kommunistichesky Ave.,
near the roads. 18 VIII 2023. E. Yu. Zykova, D. L.
Zykov”, E339-4723 (NS0058610).
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Perennial. An East Asian species cultivated
throughout the world and sometimes going wild. In
the Republic of Altai was recently noted outside of
culture, ephemerophyte.

This is the first report of the chromosome number
on the material collected for the Russian Federation.

Polyploid.

Sedum hispanicum L.

2n = 40: “Russian Federation, the Republic of
Altai, Gorno-Altaysk city, Choros-Gurkina street,
river bank of Mayma, between the stone slabs of the
blind area. 22 VII 2023. E. Yu. Zykova, D. I. Zykov’,
E333-4023 (NS0058615).

Perennial. An European-Mediterranean species
cultivated and distributed throughout the Holarctic.
Recently discovered outside culture in the Republic
of Altai, ephemerophyte.

This is the first report of the chromosome number
on the material collected in the Russian Federation.
Chromosome numbers 2n = 14, 28, 30, 40, 41, and
42 have been reported for this species from Europe
(Rice et al., 2015).

Polyploid.

EUPHORBIACEAE

Euphorbia cyparissias L.

2n = 40: “Russian Federation, the Republic of Al-
tai, Gorno-Altaysk city, Stroiteley street, wasteland.
25VI12023. E. Yu. Zykova’, E199-1623 (NS0059797)
(Fig. 1C).

Perennial. An European-Mediterranean species
with a cosmopolitan secondary range. It is actively
grown in the Republic of Altai and naturalized
(Zykova, 2024).

This is the first report of the chromosome
number on the material collected from the Russian
Federation.

Polyploid.

FABACEAE

Medicago sativa L.

2n = 32: “Russian Federation, the Republic of Al-
tai, Gorno-Altaysk city, river bank Mayma, covered
with pebbles. 11 VIII 2018. E. Yu. Zykova’, E236-
1618 (NS0055662) (Fig. 1D).

Perennial. An Eastern Mediterranean species
with a cosmopolitan secondary range. One of the
most valuable and widespread forage crops. An
invasive species in Siberia (Kovrigina, Tarasova,
2016) and in the Republic of Altai (Zykova, 2023).

This is the first report of the chromosome number
for Western Siberia. The number 2n = 16 was

revealed in collections from the Stavropol Territory

(Agapova et al., 1990, and references therein), 2n =

42 was known in collections from the Irkutsk Region

(Chepinoga, 2014, and references therein).
Polyploid.

Medicago varia Martyn

2n = 32: “Russian Federation, the Republic of
Altai, Mayma district, Mayma village, Sovetskaya
street, at the fences. 13 IX 2023. E. Yu. Zykova,
E294-6323 (NS0059800) (Fig. 1E).

Perennial. A species with a Holarctic range,
potentially invasive in Siberia (Ebel et al., 2014),
invasive in the Republic of Altai (Zykova, 2023).

The same chromosome number was known in
collections from the Novosibirsk (Zykova et al,
2022) and Irkutsk (Krivenko et al., 2015) Regions,
the Khabarovsk Territory (Probatova et al., 2017),
the Republic of Dagestan (Krivenko et al., 2021),
we also confirmed the tetraploid level of samples
from Gorno-Altaisk (2n = 32) by method of flow
cytometry (Zykova et al., 2021).

Polyploid.

Melilotus officinalis (L.) Pall.

2n = 16: “Russian Federation, the Republic of
Altai, Mayma district, airport vicinity, by the coun-
try road. 30 VIII 2023. E. Yu. Zykova’, E227-5323
(NS0055663) (Fig. 1F).

Biennial. A species with a cosmopolitan area,
grown as a fodder and melliferous plant. An invasive
species in Siberia (Khrustaleva, 2016) and in the
Republic of Altai (Zykova, 2023).

The chromosome number is given for the first
time for the Republic of Altai. The same number was
identified for the Novosibirsk (Pankova et al., 2023)
and the Irkutsk (Chepinoga, 2014, and references
therein) Regions, Primorye Territory (Probatova,
2014, and references therein), the Sakhalin Region
(Probatova et al., 2017), and from the Krasnodar
and Stavropol Territories, Kabardino-Balkarian and
Chechen Republics, the Republic of Daghestan, the
Republic of North Ossetia — Alania (Agapova et al.,
1990, and references therein).

Diploid.

LINACEAE
Linum austriacum L.
2n = 18: “Russian Federation, the Republic of Al-
tai, Gorno-Altaysk city, Biyskaya street, flowerbeds.
18 VII 2023. E. Yu. Zykova, D.L Zykov”, E218-3723
(NS0050940) (Fig. 1G).
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P =

Fig. 1. Mitotic metaphases: A — Erigeron annuus, 2n = 27; B — Rorippa sylvestris, 2n = 32; C — Euphorbia cyparissias,
2n = 40; D - Medicago sativa, 2n = 32; E - Medicago varia, 2n = 32; F — Melilotus officinalis, 2n = 16; G — Linum austria-
cum, 2n = 18; H - Verbascum densiflorum, 2n = 32; Scale = 10 pum.
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Perennial. An European-Mediterranean species.
In Siberia it is grown as an ornamental plant and is
rare outside cultivation. Recently discovered in the
Republic of Altai, ephemerophyte (Shaulo et al.,
2024).

This is the first report of the chromosome
number on the material collected from Asian Russia.
The same number was identified for the Chechen
Republic, the Republic of Dagestan, the Republic
of North Ossetia-Alania and Stavropol Territory
(Magulaev, 1984).

Diploid.

SCROPHULARIACEAE

Verbascum densiflorum Bertol.

2n = 32+0-4B: “Russian Federation, the Repub-
lic of Altai, Gorno-Altaysk city, Panfilovtsev street,
wasteland near the “Dynamo” stadium. 3 VII 2023.
E. Yu. Zykova’, E334-2123 (NS0058611) (Fig. 1H).

Biennial. An European-Caucasian species. In Si-
beria it is unknown anywhere except the Republic of
Altai, where the species was found in Gorno-Altaisk
city, ephemerophyte.

This is the first report of the chromosome
number on the material collected from the Russian
Federation. Chromosome numbers 2n = 32, 34, 36
have been reported for this species from Europe
(Rice et al., 2015).

Polyploid.

VIOLACEAE
Viola tricolor L.
2n = 26: “Russian Federation, the Republic of
Altai, Gorno-Altaysk city, Zavodskaya street, by

the road. 2 IX 2023. E. Yu. Zykova’, E244-5623
(N'S0059799).

Annual or biennial. An European species often
grown as an ornamental. In the Republic of Altai it
is rarely found in the northern regions, naturalized
(Zykova, 2015).

The chromosome number is given for the first
time for the Republic of Altai. The same number has
been determined for the Altai Territory (An’kova,
Zykova, 2018), Irkutsk Region (Chepinoga, 2014,
and references therein), Kamchatka Territory
(Probatova, Chernyagina, 2019).

Polyploid.

Conclusion

The chromosomal numbers of 12 species alien
to the Republic of Altai were studied, ten of them
are polyploids, two are diploids. One of the diploids
species is Melilotus officinalis, which is invasive on
the territory of the republic, the other is Linum
austriacum, recently discovered, with an uncertain
invasive status.
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