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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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KA3AKCTAHJA CYCLACHAENA XANTHIIFOLIA (NUTT)
FRESENIUS (ASTERACEAE) TAPAJTY ITMHAMMUKACHI

Annoramusi. Cyclachaena xanthiifolia (Nuttall) Fresenius - ContycTik
AMepuKaHbIH OacTamKbl Tapally aiiMarbl 0ap OipKbUIIBIK ©ciMaiK. COHFbI
100 >xbun immiage Oyt Typ batsic sxone Lsirpic Eypona men Peceiine keHiHeH
TapaJirad. by arpeccHBTI HHBA3HMBTI TYP JKaHa ayMaKTapFa OpHAIacabl, O
IKOJIOTHSUTBIK KOHE YKOHOMUKAJIBIK Kayill TOHIIPETIH OCIMIIKTEp KaybIM/la-
CTBIFBIH TyOereini e3reprei. OciMaiKk MHHEpaIABI 3aTTapFa 0ail ®OHE HKAKCHI
BUTFaJ/IbI OY3bUTFaH Kepleple, eNaiMeKeHICPAiH KaHbIHIa, Ka30abl xKep-
Jepiae, ©3CHISP/IiH alKanTapblHAa, KalbUIbIMIAp/Ia JKOHE IIaObUTFaH Kaii-
pubIMaapaa opHanacanbel. C. xanthiifolia -HbIH TaOuFy >KOHE WHBA3WUBTLIIT
aliTapibIKTail ©Cy KapKbIHBIHA, KAPKBIH/BI (HOTOCHHTE3TE KOHE KOFaphl pe-
MPOAYKTUBTI KabineTke bikman ereni. Kazakcran aymarsinga C. xanthiifolia
anram pet 1984 xputbl Kaparauael KanacklHIa TaObUIFaH. AJIFalIKbl OH-
KBUIABIKTAapAa OYJI TYp KaslalblK ayMaKTaH ThIC JKepJie TaparaH oK. Kazipri
yakbiTTa Kaparauaer oonbiceiana C. xanthiifolia mana aliMarbIHBIH KapThl-
nai TaOWFU KoHE TAaOMFU MEKEHI1 Kepiepinae OerceHal Typae TaOurura am-
Hamyna. [laBmomap obmwiceinaa sxoHe [1IbiFbic KasakcTan oOMBICHIHBIH Keli-
01p aymannapeiaaa C. xanthiifolia TaGuru €CIMIIKTEP/Il BIFBICTBIPHII, TAOUFH
IKOXKYHeTep Il TONbIFbIMEH o3repryae. Kaszakcran aymarbiaaa C. xanthiifolia
KOHBICTaHy CEpIHiHi KeIeNAETITye, COHFBI OHXXBUIIBIKTA OJ1 AJIMAThl XKOHE
Kocranaii obnpicTapeiaaa anbikramabl. Kasakcranna C. xanthiifolia anramn
peT TabbUIFaHHAH KediH 35 JKbUI 6TKEH COH, OJ1 TaOWUFH 3KOXKYHesnep YIIiH
YJIKeH Kayilke aifHaJ/Ibl )KOHE OHBI TeKEY YILiH IIEKTEY MapalapbliH d3ipiey
KaXKeT.

Tyiiin ce3nep: Kazakcran, Cyclachaena xanthiifolia (Nuttall) Fresenius,
WHBA3WBTI TYp, Tapanysl, Kaparanasl, [TaBnonap, lleireic Kazakcran, Anmma-
TbI, KocTanai o0mbpicTaphl.
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JANHAMMUKA PACITPOCTPAHEHHUSA CYCLACHAENA
XANTHIIFOLIA (NUTTALL) FRESENIUS (ASTERACEAE)
B KABAXCTAHE

Annoranus. Cyclachaena xanthiifolia (Nuttall) Fresenius — ogHoneTHee
pacTeHue, ¢ IepBUYHBIM apeayioM B npepusix CeBepHOl AMEpUKU. DTOT BU
3a mocienuue 100 et mupoko pacrnpocTpaHwics B 3anaaHoi u Boctounoit
EBporie, u Poccun. OH siBsIeTCSl arpeCCUBHBIM MHBa3MOHHBIM BHIOM: TIOCE-
JISISICh HA HOBBIX TEPPUTOPHSIX, KOPSHHBIM 00pa3oM mpeodpasyeT pacTUTEb-
HBbIE COOOMIECTBA, MPEICTABISA IKOJIOTUYECKYIO U SIKOHOMUYECKYIO YTPO3Yy.
Pacrenue mocensercs Ha HapyLIEHHBIX 3eMJIIX, OOTaThIX MUHEpPaIbHBIMU
BEIICCTBAMH U C XOPOIIUM YBIIQKHCHHEM, BO3JIC HACEIIEHHBIX ITYHKTOB, B
pyZAepaNbHBIX MECTOOOUTAHUSX, B MOMMaX peK, Ha BHITOHAX M COUTHIX MacCT-
oumrax. YcnemHou Hatypanusanuu u nHBazun C. xanthiifolia cocoGctBy-
10T 3HAYUTENbHASI CKOPOCTh POCTA, MHTEHCUBHBIN (DOTOCHHTE3 U BHICOKAS
pernpoaykTuBHas crocooHocTh. Ha tepputopun Kazaxcrana C. xanthiifolia
BIIepBbIe 00HapyxeHo B I. Kaparanae B 1984 rony. B mepBbie necsatunerus
BUJ] HE PAaCIPOCTPAHSIICA 3a Mpeiebl TOPOICKOM Tepputopuu. B HacTosee
Bpems B Kaparanauackoit oomactu C. xanthiifolia aktTuBHO Harypamusyercs
B HAPYIICHHBIX MOJYEeCTECTBEHHBIX U €CTECTBEHHBIX MECTOOOUTAHHSIX CTET-
Ho¥t 30851 B [laBnogapckoii o0macTu ¥ B HEKOTOPHIX paiioHax Bocrouno-Ka-
3axcranckoit obmactu C. xanthiifolia momHOCTEIO TpaHCHOpPMHUpYET ecTe-
CTBEHHbBIE 9KOCUCTEMBI, BHITECHSISI €CTECTBEHHYIO PAaCTUTEIBHOCTE. JluHamu-
ka paccenenusi C. xanthiifolia Ha Teppuropun Kazaxcrana yckopsiercs, 3a
MoCJeHee NecATUIETHEe OHO OOHapykeHo B AnMaTtrHckoil 1 Kocranaiickoi
obmnactsax. Uepes 35 ner nocne nepBoro HaxoxaeHus C. xanthiifolia va tep-
putopun Kazaxcrana 3To pacTeHue cTano O0NbIIoi yrpo30i s €CTECTBEH-
HBIX IKOCHCTEM M HEOOXOIMMO pa3padaThiBaTh MEPHI 10 €ro CIEPKUBAHUIO.

KuarwueBbie ciaoBa: Kasaxcran, Cyclachaena xanthiifolia (Nuttall)
Fresenius, nuBa3uoHHBIN BUA, pacnpocTtpanenue, Kaparanaunckas, [Tasmo-
napckasi, Bocrouno-Kaszaxcranckas, Anmarunckasi, Kocranaiickas o6iacT.
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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).

19



Bulletin the National Academy of Sciences of the Republic of Kazakhstan

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 km? but by 2011 it in-
creased to 10 km? [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).

3 : . T, N

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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