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Summary. Chromosome numbers (2n) of 14 adventive plant species from the families Apiaceae, Campanulaceae, 
Caryophyllaceae, Convolvulaceae, Geraniaceae, Lamiaceae, Malvaceae, Onagraceae, Poaceae, Polygonaceae, and Ro-
saceae are reported based on the material collected in the Republic of Altai. To determine chromosome number (ploidy 
level), the method of direct counting was used. Among species studied, chromosome numbers  for Anethum graveolens 
(2n = 22), Myosoton aquaticum (2n = 28), Epilobium hirsutum (2n = 36), and Fagopyrum esculentum (2n = 16) were 
first examined for Russia; for Silene dichotoma (2n = 24), Ipomoea purpurea (2n = 30), and Sorbaria sorbifolia (2n = 
36) – first for Siberia; for Erodium cicutarium (2n = 40) – for West Siberia; Campanula rapunculoides (2n = 68, 102), 
Nepeta cataria (2n = 34), Malva pusilla (2n = 42), Dianthus deltoides (2n = 30), and Echinochloa crus-galli (2n = 54) 
were first studied for the Republic of Altai. General distribution and the history of floristic findings of these species in 
the Republic of Altai are given. Previously published data on chromosome numbers from Russia are cited.

Числа хромосом адвентивных видов во флоре  
Республики Алтай: сообщение 6
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Ключевые слова: Республика Алтай, расселение видов, числа хромосом, Apiaceae, Campanulaceae, Caryophyl-
laceae, Convolvulaceae, Geraniaceae, Lamiaceae, Malvaceae, Onagraceae, Poaceae, Polygonaceae, Rosaceae. 

Аннотация. Приводятся данные о числах хромосом (2n) для 14 адвентивных видов из семейств Apiaceae, 
Campanulaceae, Carophyllaceae, Convolvulaceae, Geraniaceae, Lamiaceae, Malvaceae, Onagraceae, Poaceae, Polygo-
naceae, Rosaceae, полученные на материале из Республики Алтай. Для определения чисел хромосом (уровня 
плоидности) использован метод прямого подсчета. Впервые для России определено число хромосом у Ane- 
thum graveolens (2n = 22), Myosoton aquaticum (2n = 28), Epilobium hirsutum (2n = 36), Fagopyrum esculentum  
(2n = 16); впервые для Сибири – у Silene dichotoma (2n = 24), Ipomoea purpurea (2n = 30), Sorbaria sorbifolia (2n = 
36); впервые для Западной Сибири – у Erodium cicutarium (2n = 40); впервые для Республики Алтай – у Cam-
panula rapunculoides (2n = 68, 102), Nepeta cataria (2n = 34), Malva pusilla (2n = 42), Dianthus deltoides (2n = 30), 
Echinochloa crus-galli (2n = 54). Для всех исследованных видов приводятся сведения по общему распростране-
нию, истории флористических находок и расселению на территории Республики Алтай, а также литературные 
данные по числам хромосом с территории России. 
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We continue the karyological study of adventive, 
including invasive and potentially invasive species in 
the flora of southern Siberia on the material from 
the Republic of Altai (Lomonosova et al., 2018; 
Zykova et al., 2018, 2020, 2021a, b). This research 
provides data on the chromosome numbers for 14 
species. Epilobium hirsutum, Malva pusilla, and 
Echinochloa crus-galli are invasive on the territory 
of the Republic of Altai (Zykova, Ebel, 2022). The 
information on the history of floristic studies of 
examined species in the territory of the Republic of 
Altai is provided here. For each species, published 
data on the chromosome numbers determined 
from the territory of Russia are given. Latin names 
of plants are given according to the “Catalogue of 
Life” (Hassler, 2022). 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 
100× 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).

APIACEAE
Anethum graveolens L.
2n = 22: “Russian Federation, the Republic 

of Altai, Gorno-Altaysk city, Choros-Gurkina 
street near the Mebelny stop, pebbled bank of the 
Mayma River,  21 VIII 2017. E. Zykova”, Z567-6617 
(NS0046838).

Annual. Mediterranean species. Widely 
cultivated, often runs wild. In the Republic of Altai, 
it has been checked outside of culture since the end 
of 20th century (Zolotukhin, 1983). By now, it is 
occasionally found in landfills, deposits, along roads 
in the northern and central regions of the Republic 
of Altai (Zykova, 2015).

This is the first record of the chromosome number 
in this species for Russia on the material collected 
outside the cultivation area. The same chromosome 
number was reported for Europe, South and East 
Asia (Rice et al., 2015).

Diploid (2x), x = 11.

CAMPANULACEAE
Campanula rapunculoides L.
2n = 68: “Russian Federation, the Republic of 

Altai, Gorno-Altaysk city, Ulalushinskaya street, the 
bank of the Ulalushka River, 51°58'N, 85°55'E. 25 
VIII 2017. E. Zykova”, Z612–6917 (NS0045602).

2n = 102: “Russian Federation, the Republic of 
Altai, Gorno-Altaysk city, bus stop «Mebelnaya», the 
bank of the Mayma River, 51°58'N, 85°55'E. 21 VIII 
2020. E. Zykova”, Z843–1220 (NS0041423).

Perennial. The species is native in Europe and 
North Africa. In Siberia, it is cultivated as ornamental 
plant, runs wild. In the Republic of Altai, it was first 
discovered in the vicinity of the village of Dubrovka, 
Mayma district (Olonova, 1996). Later it was 
recorded in the village of Mayma (Zykova, 2014b), at 
the cordons of the Altai State Reserve (Zolotukhin, 
2012), and in the city of Gorno-Altaysk (Zykova et 
al., 2019). In Mayma district and in the city of Gorno-
Altaysk, it actively settles on disturbed habitats, and 
is found along the banks of water bodies. 

The chromosome number is given for the first 
time for the Republic of Altai. Tetraploid (2n = 
68) was revealed in collections from the Irkutsk 
Region (Chepinoga, 2014, and references therein). 
Hexaploid (2n  = 102) was known in collections 
from the Tomsk (Malakhova, 1990) and Novosibirsk 
Regions (Zykova, Pankova, 2021).

Tetraploid (4x), hexaploid (6x), x = 17.

CARYOPHYLLACEAE
Dianthus deltoides L.
2n = 30: “Russian Federation, the Republic 

of Altai, Choya district, Choya village, 52°02'N, 
86°33'E, by the road, 30 VI 2017. E. Zykova”, Z332–
3517 (NS0041427).

Perennial. Euro-Siberian species. It occurs in 
many regions of Siberia, in most of them in single 
localities (Baykov, 1993). In the Republic of Altai, 
it was discovered in 2016 in the vicinity of Choya 
village, Choya district (Ebel et al., 2016).

The chromosome number is given for the first 
time for the Republic of Altai. The same chromosome 
number was reported from the Tomsk Region 
(Malakhova, 1990). 

Diploid (2x), x = 15.

Myosoton aquaticum (L.) Moench
2n = 28: “Russian Federation, the Republic 

of Altai, Gorno-Altaysk city, pebble bank of the 
Mayma River. 15 VIII 2018. E. Zykova”, Z672–2318 
(NS0041422).

Perennial. Eurasian. Native to the steppe and 
forest-steppe zones of the West Siberia (Vlasova, 
1993). In the Republic of Altai, it was found for the 
first time in the village of Mayma, Mayma district 
(Zykova, An’kova, 2017), later – in the city of Gorno-
Altaisk (Zykova et al., 2019).

This is the first record of the chromosome 
number for this species in the Russian part of its 
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area. The same chromosome number was reported 
from Europe and East Asia (Rice et al., 2015).

Diploid (2x), x = 14.

Silene dichotoma Ehrh.
2n = 24: “Russian Federation, the Republic of 

Altai, Gorno-Altaysk city, bus stop «Rodnik», the 
bank of the Mayma River, 15 VII 2019. E. Zykova”, 
Z761–0419 (NS0041419).

Annual or biennial. Native to East and South 
Europe and West Asia, as alien – cosmopolitan. 
Rare species in Siberia. In the Republic of Altai, it 
was collected in 2019 in the city of Gorno-Altaisk 
(Ebel, Zykova, 2020), where it forms monodominant 
thickets which increase from year to year.

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., 2012a).

Diploid (2x), x = 12.

CONVOLVULACEAE
Ipomoea purpurea (L.) Roth.
2n = 30: “Russian Federation, the Republic of 

Altai, Gorno-Altaysk city, bus stop «Park Pobedy», 
wasteland. 29 IX 2021. E. Zykova”, Z965–1021 
(NS0045604).

Annual. A North American ornamental plant, 
cultivated and occasionally running wild. It occurs 
in disturbed habitats near horticultural associations 
and in settlements. In the Republic of Altai, it was 
recorded for the first time in the village of Kyzyl-
Ozek, Mayma district (Ebel et al., 2016), and later in 
the city of Gorno-Altaysk (Zykova et al., 2019).

This is the first report of the chromosome number 
for Siberia. The same chromosome number was 
established in collections for the Primorye Territory 
(Probatova, 2014, and references therein).

Diploid (2x), x = 15.

GERANIACEAE
Erodium cicutarium (L.) L'Her.
2n = 40: “Russian Federation, the Republic of 

Altai, Gorno-Altaysk city, the central embankment 
of the Mayma River, pebbled river bank, 51°58'N, 
85°55'E. 18 VIII 2017. E. Zykova”, Z357–6117 
(NS0041418).

Annual. Eurasian, as alien – cosmopolitan. In the 
Republic of Altai, it was found first in the Ust-Kan 
district in the vicinity of the village of Cherny Anuy 
(Krylov, 1935). Invasive species in the Republic of 
Altai (Zykova, Ebel, 2022). Currently, it is found in 

fields, fallow lands, wastelands, along roads in all 
districts, with the exception of Kosh-Agach (Zykova, 
2015).

This is the first report of the chromosome number 
for western Siberia. The same chromosome number 
was revealed in collections from the Primorye 
Territory (Probatova, 2014, and references therein) 
and the Irkutsk Region (Probatova et al., 2018a).  
2n = 18 was indicated in the Irkutsk Region 
(Chepinoga, 2014, and references therein).

Tetraploid (4x), x = 10.

LAMIACEAE
Nepeta cataria L.
2n = 34: “Russian Federation, the Republic of 

Altai, Gorno-Altaysk city, Partizanskiy log, on the 
streets and along the roads. 12 VIII 2021. E. Zykova”, 
Z957–1421 (NS0041415).

Perennial. Native to Europe, Caucasus, West and 
Central Asia, introduced to the Far East and North 
America. It is found in most regions of the West 
Siberia. In the Republic of Altai, it was discovered 
first at the end of the 20th century in the city of 
Gorno-Altaisk and the village of Mayma, Mayma 
district (Nikiforov, 1989). Later, it was found in the 
Choya and Chemal districts (Zykova, 2014a), in the 
Turochak district (Zykova, 2015), and in the Mayma 
district (Zykova, 2017). A rare species, not abundant 
in these localities.

The chromosome number is given for the 
first time from the Republic of Altai. The same 
chromosome number was revealed in collections 
from the Primorye Territory (Probatova, 2014, and 
references therein), Amur (Probatova et al., 2009) 
and Novosibirsk (Zykova, Pankova, 2021) Regions. 
The number 2n = 36 was reported for Primorye 
Territory (Probatova, 2014, and references therein).

Diploid (2x), x = 17.

Nepeta sibirica L.
2n = 18: “Russian Federation, the Republic of Al-

tai, Gorno-Altaysk city, the central embankment of 
the Mayma River, pebble on the river bank, 51°58'N, 
85°55'E. 18 VIII 2017. E. Zykova”, Z413–6117 
(NS0041425).

Perennial. The range of the species covers the 
regions of southern Siberia, Central Asia, and 
Mongolia. In the Republic of Altai, it is native steppe 
species. Until the middle of the 20th century, it was 
found only in the southeast of the Republic of Altai 
(Krylov, 1937). At the end of the 20th century, it 
appeared in the northern regions of the republic, 
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where the species currently forms extensive, 
abundantly flowering thickets in ditches and along 
roads (Zykova, 2014b).

The same chromosome number was revealed 
in collections from the Krasnoyarsk Territory 
(Stepanov, 1992) and also from the Republic of Altai 
(Probatova et al., 2013b).

Diploid (2x), x = 9.

MALVACEAE
Malva pusilla Sm.
2n = 42: “Russian Federation, the Republic of 

Altai, Choya district, Choya village, wasteland. 
52°02'N, 86°33'E. 7 VIII 2015. E. Zykova”, Z788–
3715 (NS0041420); “Russian Federation, the Re-
public of Altai, Mayma district, Podgornoye village, 
wasteland, 52°01'N, 85°53'E. 24 VI 2017. E. Zykova”, 
Z363–1417 (NS0041426); “Russian Federation, the 
Republic of Altai, Gorno-Altaysk city, Protochnaya 
street, wasteland, 51°58'N, 85°55'E. 18 VIII 2017.  
E. Zykova”, Z364–6017 (NS0041417).

Annual or biennial. Holarctic. In Siberia, the 
species is one of the most common ruderal plants. 
The first locations in the Republic of Altai were 
discovered in the beginning of the 20th century, 
single locations were found in the Ust-Kan, Mayma, 
Chemal, Ust-Koksa districts, and in the city of 
Gorno-Altaysk (Krylov, 1935). At present, it has 
widely settled in the northern and central regions of 
the republic (Zykova, 2015). Invasive species in the 
Republic of Altai (Zykova, Ebel, 2022).

The chromosome number is given for the first 
time for the Republic of Altai. The same number 
was identified for Amur (Probatova et al., 2012b), 
Irkutsk (Probatova et al., 2018b), and Novosibirsk 
(Zykova, Pankova, 2021) Regions and the Primorye 
Territory (Probatova, 2014, and references therein).

Hexaploid (6x), x = 7.

ONAGRACEAE
Epilobium hirsutum L.
2n = 36: “Russian Federation, the Republic 

of Altai, Gorno-Altaysk city, Shosseynaya street, 
wasteland, 51°58' N, 85°55'E. 22 VIII 2017. E. Zy- 
kova”, Z462–6717 (NS0041424).

Perennial. Eurasian. In the Republic of Altai, the 
first locality was recorded in the Shebalino district 
(Krylov, 1935). By the end of the 20th century it 
was noted for the territory of the Altai State Reserve 
(Zolotukhin, 1983), and for the Choya and Mayma 
districts (Vlasova, 1996). At present, it is common in 
these areas. Since the beginning of the 21st century, it 

actively settled in the city of Gorno-Altaysk (Zykova, 
2015). The species is invasive in the Republic of Altai 
(Zykova, Ebel, 2022).

This is the first record of the chromosome 
number for this species for the Russian part of its 
area. The same chromosome number was reported 
for Europe, Kazakhstan, America, India (Rice et al., 
2015).

Diploid (2x), x = 18.

POACEAE
Echinochloa crus-galli (L.) P. Beauv.
2n = 54: “Russian Federation, the Republic of 

Altai, Turochak district, Iogach village, stadium, 
51°46'N, 87°15'E. 15 VIII 2017. E. Zykova”, Z782–
5517 (NS0041421).

Annual. South Asian species with cosmopolitan 
secondary range. It is included in the list of invasive 
and potentially invasive species of Siberia (Ebel et 
al., 2014) and the “Black Book of Siberian Flora” 
(Sheremetova, 2016). The first locality in the 
Republic of Altai is the village of Kibezen, Turochak 
district (Krylov, 1914), the second one is the village 
of Uznezya, Chemal district (Krylov, 1928). By now, 
it is invasive in the Republic of Altai (Zykova, Ebel, 
2022), occurring throughout the republic, with the 
exception of the Kosh-Agach district (Zykova, 2015).

The chromosome number is given for the first 
time in the Republic of Altai. The same one was 
counted from the Amur (Chisla khromosom …, 
1993), Irkutsk (Chepinoga, 2014, and references 
therein), and Novosibirsk (Zykova, Pankova, 2021) 
Regions, from the Krasnodar (Probatova et al., 
2013a), Primorye (Probatova, 2014, and references 
therein), and Kamchatka (Probatova et al., 2017) 
Territories. 2n = 36 was determined for the Kras-
noyarsk (Stepanov, Muratova, 1992), Khabarovsk 
(Probatova et al., 2006), and Primorye (Probatova, 
2014, and references therein) Territories, from the 
Sakhalin Region (Probatova et al., 2007, and refer-
ences therein).

Hexaploid (6x), x = 9.

POLYGONACEAE
Fagopyrum esculentum Moench
2n = 16: “Russian Federation, the Republic of 

Altai, Mayma district, in vicinity of Mayma village, 
along country roads, 52°02'N, 85°54'E. 12 VIII 2017. 
E. Zykova”, Z952–5017 (NS0045601).

Annual. Asian species widely cultivated in Eu-
rope, Asia, and North America as a food plant, found 
as a weed along roadsides, wastelands, and fallows. 
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In the Republic of Altai, it was noted in the northern 
districts, single localities were found in the central 
districts of the republic (Zykova, 2015).

Outside of the culture, this is the first record of the 
chromosome number for this species from Russian 
part of its distribution area. The same chromosome 
number was reported for cultivated material in 
China and India (Rice et al., 2015).

Diploid (2x), x = 8.

ROSACEAE
Sorbaria sorbifolia (L.) A. Braun
2n = 36: “Russian Federation, the Republic of 

Altai, Turochak district, the Altai State Reserve, 
Yaylyu village, by the roads along the streets, 
51°46'N, 87°36'E. 14 VIII 2017. E. Zykova”, Z613–
5317 (NS0045603).

Perennial. Asian species, widely used in 
landscaping, runs wild easily. It is included in the list 
of invasive and potentially invasive species of Siberia 
(Ebel et al., 2014). In the Republic of Altai, outside 
of culture, it was noted at the end of the 20th century 
in the Altai State Reserve (Zolotukhin, 1990). It is 
widely distributed in the city of Gorno-Altaysk and 
Mayma district (Zykova, 2015).

This is the first report of species chromosome 
number for Siberia. The same chromosome number 
was revealed in collections from the Khabarovsk 
(Probatova et al., 2008) and Primorye (Probatova, 
2014, and references therein) Territories.

Tetraploid (4x), x = 9.

Conclusion

The study provides the first records of chromo- 
some numbers for 14 adventive species based on the 
material from the Republic of Altai, three of them 
are invasive species on the territory of the republic. 
Five of the species studied are polyploids, namely 
Sorbaria sorbifolia, Erodium cicutarium, Echinochloa 
crus-galli, Malva pusilla, Campanula rapunculoides. 
Among the 14 investigated species, the most active 
in the Republic of Altai, are: tetraploids – Sorbaria 
sorbifolia, Erodium cicutarium, hexaploids – 
Echinochloa crus-galli, and Malva pusilla.
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