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SPREAD DYNAMICS OF CYCLACHAENA XANTHIIFOLIA 
(NUTTALL) FRESENIUS (ASTERACEAE) IN KAZAKHSTAN

Abstract. Cyclachaena xanthiifolia (Nuttall) Fresenius is an annual plant 
the primary habitat of which are the prairies of North America. This species 
has spread widely in Western and Eastern Europe and Russia over the past 
100 years. It is an aggressive invasive species, when settling down in new 
territories it transforms plant communities radically, posing an ecological and 
economic threat. The plant settles down on damaged lands rich in minerals 
and water near settlements, in ruderal habitats, in floodplains of rivers, on 
unbroken and broken pastures. The successful naturalization and invasion of 
C. xanthiifolia are facilitated by a significant growth rate, intensive photo-
synthesis, and high reproductive capacity. On the territory of Kazakhstan, C. 
xanthiifolia was first discovered in Karaganda in 1984. In the first decades, 
the species did not spread beyond the urban area. Currently, in the Karaganda 
region, C. xanthiifolia is actively naturalized in damaged semi-natural and 
natural habitats of the steppe zone. In the Pavlodar region and in some areas 
of the East Kazakhstan region, C. xanthiifolia transforms natural ecosystems 
completely, displacing natural vegetation. The dynamics of C. xanthiifolia 
spread in Kazakhstan is accelerating, over the past decade, it has been found 
in Almaty and Kostanay regions. 35 years after C. xanthiifolia was found on 
the territory of Kazakhstan, it has become a great threat to natural ecosystems 
and it is necessary to develop some restricting measures. 
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ҚАЗАҚСТАНДА CYCLACHAENA XANTHIIFOLIA (NUTT) 
FRESENIUS (ASTERACEAE) ТАРАЛУ ДИНАМИКАСЫ

Аннотация. Cyclachaena xanthiifolia (Nuttall) Fresenius - Солтүстік 
Американың бастапқы таралу аймағы бар біржылдық өсімдік. Соңғы 
100 жыл ішінде бұл түр Батыс және Шығыс Еуропа мен Ресейде кеңінен 
таралған. Бұл агрессивті инвазивті түр жаңа аумақтарға орналасады, ол 
экологиялық және экономикалық қауіп төндіретін өсімдіктер қауымда-
стығын түбегейлі өзгертеді. Өсімдік минералды заттарға бай және жақсы 
ылғалды бұзылған жерлерде, елдімекендердің жанында, қазбалы жер-
лерде, өзендердің алқаптарында, жайылымдарда және шабылған жай-
ылымдарда орналасады. C. xanthiifolia -ның табиғи және инвазивтілігі 
айтарлықтай өсу қарқынына, қарқынды фотосинтезге және жоғары ре-
продуктивті қабілетке ықпал етеді. Қазақстан аумағында C. xanthiifolia 
алғаш рет 1984 жылы Қарағанды қаласында табылған. Алғашқы он-
жылдықтарда бұл түр қалалық аумақтан тыс жерде тараған жоқ. Қазіргі 
уақытта Қарағанды облысында C. xanthiifolia дала аймағының жарты-
лай табиғи және табиғи мекенді жерлерінде белсенді түрде табиғиға ай-
налуда. Павлодар облысында және Шығыс Қазақстан облысының кей-
бір аудандарында C. xanthiifolia табиғи өсімдіктерді ығыстырып, табиғи 
экожүйелерді толығымен өзгертуде. Қазақстан аумағында C. xanthiifolia 
қоныстану серпіні жеделдетілуде, соңғы онжылдықта ол Алматы және 
Қостанай облыстарында анықталды. Қазақстанда C. xanthiifolia алғаш 
рет табылғаннан кейін 35 жыл өткен соң, ол табиғи экожүйелер үшін 
үлкен қауіпке айналды және оны тежеу үшін шектеу шараларын әзірлеу 
қажет.

Түйін сөздер: Қазақстан, Cyclachaena xanthiifolia (Nuttall) Fresenius, 
инвазивті түр, таралуы, Қарағанды, Павлодар, Шығыс Қазақстан, Алма-
ты, Қостанай облыстары.
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ДИНАМИКА РАСПРОСТРАНЕНИЯ CYCLACHAENA
XANTHIIFOLIA (NUTTALL) FRESENIUS (ASTERACEAE) 

В КАЗАХСТАНЕ

Аннотация. Cyclachaena xanthiifolia (Nuttall) Fresenius – однолетнее 
растение, с первичным ареалом в прериях Северной Америки. Этот вид 
за последние 100 лет широко распространился в Западной и Восточной 
Европе, и России. Он является агрессивным инвазионным видом: посе-
ляясь на новых территориях, коренным образом преобразует раститель-
ные сообщества, представляя экологическую и экономическую угрозу. 
Растение поселяется на нарушенных землях, богатых минеральными 
веществами и с хорошим увлажнением, возле населенных пунктов, в 
рудеральных местообитаниях, в поймах рек, на выгонах и сбитых паст-
бищах. Успешной натурализации и инвазии C. xanthiifolia способству-
ют значительная скорость роста, интенсивный фотосинтез и высокая 
репродуктивная способность. На территории Казахстана C. xanthiifolia 
впервые обнаружено в г. Караганде в 1984 году. В первые десятилетия 
вид не распространялся за пределы городской территории. В настоящее 
время в Карагандинской области C. xanthiifolia активно натурализуется 
в нарушенных полуестественных и естественных местообитаниях степ-
ной зоны. В Павлодарской области и в некоторых районах Восточно-Ка-
захстанской области C. xanthiifolia полностью трансформирует есте-
ственные экосистемы, вытесняя естественную растительность. Динами-
ка расселения C. xanthiifolia на территории Казахстана ускоряется, за 
последнее десятилетие оно обнаружено в Алматинской и Костанайской 
областях. Через 35 лет после первого нахождения C. xanthiifolia на тер-
ритории Казахстана это растение стало большой угрозой для естествен-
ных экосистем и необходимо разрабатывать меры по его сдерживанию.

Ключевые слова: Казахстан, Cyclachaena xanthiifolia (Nuttall) 
Fresenius, инвазионный вид, распространение, Карагандинская, Павло-
дарская, Восточно-Казахстанская, Алматинская, Костанайская области.
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Introduction. The spread of alien species is considered the second most 
important threat to biodiversity (after habitat destruction) [1]. Article 8h of 
the Convention on Biodiversity adopted in 1992 states that the countries who 
are members of the Convention prevent the introduction of alien species that 
threaten ecosystems, habitats, or species, control or destroy such alien species 
[2,3]. 

Currently, the penetration of plant species outside the natural range has 
become global. A large number of researchers led by Professor M. Kleunen 
[4] analyzed the data on the presence of alien species on the territory of 480 
thousand regions of the Earth planet (the surveyed territories make up ap-
proximately 83% of the total surface). An analysis of the vast factual material 
has shown that humanity is responsible for the spread of at least 13168 plant 
species (about 3,9% of the world’s flora) outside their natural habitats.

The economic threats connected to the settlement of invasive species in-
clude a productivity decrease of ecosystems, which is direct damage to agri-
cultural and forestry enterprises. Some species are responsible for the trans-
mission of parasitic and infectious diseases of plants, for example, some types 
of fungi that cause wheat rust [5]. Scientists are concerned about the loss of 
floral originality of regional floras causing the blurring of boundaries between 
biogeographic regions [6]. 

Currently, there exist regional lists of invasive species for many regions of 
Europe and Russia [5,7,8]. One of the most aggressive invasive species is the 
American species Cyclachaena xanthiifolia (Nuttall) Fresenius, which was 
discovered in Kazakhstan in the 80s of the XX century [9]. 

The purpose of this report is to study the spread of C. xanthiifolia invasive 
species on the territory of Kazakhstan during a period of more than 30 years.

Material and research methods. Cyclachaena xanthiifolia (Nuttall) Fre-
senius (fig. 1) is an annual plant with a primary habitat in the prairies of North 
America. In Kazakhstan, C. xanthiifolia was found in 1984 in weedy places 
of the northeastern part of Karaganda in July 1985 and in August 1986 on a 
very small territory (Kuprijanov, Mikhailov, 1989). A repeated survey of the 
population in Karaganda city in 2011 [10], showed a significant expansion 
of the area on the territory of the Karaganda and Pavlodar regions. In 2006 
Ivashchenko A.A. and her co-workers [11] found C. xanthiifolia in the West 
Kazakhstan, Zhambyl, and Almata regions.

The study of the modern distribution of C. xanthiifolia was carried out 
from 2011 till 2020 during the floral expeditions. In addition to field research, 
there were analyzed herbarium collections stored in the AA, KG, KUZ, NS 
herbariums, the herbariums of the Altai Botanical Garden (ABG), Kostanay 
Regional University (KRU).
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Fig. 1. Cyclachaena xanthiifolia (Nuttall) Fresenius, the vicinity 
of Ekibastuz (Pavlodar region, 2004)

To assess the aggressiveness of C. xanthiifolia in various regions of Ka-
zakhstan Notov A.A. developed and proposed the scale of invasiveness [12]: 
I –”transforming” species that change the body of ecosystems, disrupt suc-
cessional relationships, act as edifiers and dominants forming single-species 
thickets; II – alien species actively naturalizing and settling in damaged semi–
natural and natural habitats; III – alien species settling in damaged habitats; 
IV - potentially invasive species capable of regeneration in places to where 
they are brought and which have manifested themselves in adjacent regions 
as invasive species.

Results. The first herbarium collections of C. xanthiifolia were made on 
the territory of the Karaganda region in the old part of Karaganda city in 
1985 and 1986 (KG). Initially, the area was about 0,3 km2 but by 2011 it in-
creased to 10 km2 [10]. The plants spread to numerous wastelands, roadsides 
of household plots, landfills of household garbage. In 2013, the plants were 
found in the villages like Bukhar-Jirau, Akkoi, Botakara (Ulyanovka) (KG, 
KUZ). Plants form dense almost single-species communities along roads, 
banks of streams, broken pastures.

On the territory of the East Kazakhstan region, the first collections of C. 
xanthiifolia were made in 1991 in the Bolshenarymsky village (ABG her-
barium), where the plant was found in small spots on vacant lots. In 2014 
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extensive thickets were discovered near the Kulynjon village (KUZ). Almost 
throughout the entire floodplain of the Kulunzhun River, natural meadow 
vegetation has undergone an anthropogenic transformation and a single-spe-
cies community of C. xanthiifolia has been formed with a projective cover of 
about 90% (fig. 2).

Fig. 2. C. xanthiifolia thickets in the floodplain of the Kulynjon River 
(East Kazakhstan region, 2013).

On the territory of the Pavlodar region, the plant was discovered in 2005 
in the vicinity of Ekibastuz. There it was a part of meadow communities on 
medium saline soils near the “Severny” dump of the Bogatyr coal mine (KG). 
Currently, the plant has become common throughout the Pavlodar region.

On the territory of the Almaty region, C. xanthiifolia was found in 2014 in 
the spurs of the Dzungarian Alatau in the vicinity of the Zhansugurov village 
(KUZ). The plant forms extensive patches on the rocky slopes.

On the territory of the Kostanay region, C. xanthiifolia was discovered in 
2021 in Kostanay in places disturbed as the result of land construction (KRU).

Discussion. C. xanthiifolia was first found in the North American prairies 
in the east of the Mississippi River and in the western states. As a weed, it 
was found in carrot crops in California [13]. The secondary area includes 
North and South America, Europe, Asia. [13, 14]. It is included in the Black 
Book of Flora of Central Russia [5] and Siberia [8]. In most regions, it is a 
kind of species that transforms natural plant communities. In Kazakhstan, it 
settles on damaged lands rich in minerals and water, near settlements, in rud-
eral habitats, in floodplains of rivers, on unbroken and broken pastures [15]. 
Within thirty years its distribution has increased significantly. The status of 
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invasiveness has also changed. In the period from 2000 till 2010 in the Kara-
ganda and Pavlodar regions, it was considered a potentially invasive species 
(IV) capable of seed regeneration in some places (fig. 3). 

Fig. 3. Spread and invasive status of C. xanthiifolia in Kazakhstan. I – 
“transforming” species that change the body of ecosystems, disrupt succes-
sional relationships, act as edifiers and dominants forming single-species 
thickets; II – alien species actively naturalizing and settling in damaged 

semi–natural and natural habitats; IV - potentially invasive species that are 
capable of regeneration in the places to where they are brought and have 

manifested themselves in adjacent regions as invasive species.

Conclusion. Currently, in the Karaganda region, the plant has obtained 
status II, i.e. the species is actively naturalizing in damaged semi-natural and 
natural habitats. In the Pavlodar region and in some areas of the East Ka-
zakhstan region, the invasive status of C. xanthiifolia has reached status I, i.e. 
the species is completely transforming natural ecosystems, displacing species 
of regional flora. The dynamics of C. xanthiifolia settlement in Kazakhstan 
are accelerating. Over the past decade were discovered new locations in the 
Almaty and Kostanay regions, so its spread may be much wider than we can 
assume for C. xanthiifolia is rarely tested by botanists and the herbarium col-
lections are quite rare.
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