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The genus Rhaponticum in Kazakhstan: species diversity,
distribution and prospects for practical use. Review

The article presents information on the species composition and distribution of plants of the genusRhaponti-
cum in Kazakhstan based on literary sources and analysis of herbarium materials. The data of more than 300
samples of the herbarium collections were analyzed, including those from the Institute of Botany and}Phy-
tointroduction of the Republic of Kazakhstan, the Institute of Botany of the Academy of Sciences of.the Res
public of Uzbekistan, Moscow State University, IRPH “Phytochemistry”, the Institute of Biglogy and‘Soil of
the National Academy of Sciences of the Republic of Kyrgyzstan. More than 30 literary Sousces Were ana-
lyzed as well. 6 species of the genus Rhaponticum were identified within the territory, 0f Kazakhstan, which
can be classified according to the following ecological and high-altitude groups. The greups include species
growing in the subalpine and alpine meadows of Altai such as Rhaponticum carth@moides (Wiild.) Iljin; plain
species such as Rh. Serratuloides (Georgi) Bobr., Rh. Nitidum Fisch.; plants growing on rocky and gravelly
slopes of the Western Tien Shan such as Rh. Karatavicum Regel et Shcmalh., "Rh. aulieatense 1ljin, Rh. na-
manganicum (1ljin) Dittrich. Medicinal species Rh. carthamoides, Rh. servatuloides and Rh. karatavicum
were analyzed to research future prospects of their usage. The pefspectivies,of plants having adaptogenic, psy-
chostimulant, tonic, immunostimulating, anabolic, antibacterial, antiexidant, heémorheological, antiviral, cyto-
toxic, antiprotozoal properties have been noted and discussed tegbe, usedyin the medicine, food industry, fod-
der production, landscape design, beekeeping areas.

Keywords: genus Rhaponticum, species composition, distribution, Rhaponticum carthamoides, Rh. serra-
tuloides, Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rhxnamanganicum, usage perspectives.

Introduction

Genus Rhaponticum Ludw. (family dsteraceae) includes 25 species, which are distributed mainly in the
temperate latitudes of Europe and Asiamln Kazakhstan, until recently [1], only 5 species of this genus were
found: Rhaponticum carthamoides (Wiild)\lljin, Rh. serratuloides (Georgi) Bobr., Rh. nitidum Fisch., Rh.
karatavicum Regel et Schmalh® ) Rh. ‘aulieatense 1ljin. At the end of the last century, Rh. namanganicum 1ljin
was found on the territory of Kazakhstan, it is an endemic of the Western Tien Shan, previously known to be
present only on the territory’of Uzbekistan and Kyrgyzstan [2].

The issues of protectionf distribution and phytocenology of almost all representatives of this genus are
still poorly underSteod. Signifieant part of the species needs protection, for example, 3 species are included
into the Red Book ofythe®Republic of Kazakhstan [3]. They are RhA. karatavicum, Rh. aulieatense and Rh.
carthamoides. Thellattegyone is a famous medicinal plant, which is constantly being depleted due to illegal
and uncontrolled haryesting. The last two species to mention were considered endemic to the Republic of
Kazakhstan, howewvefr, as it turned out later, RA. aulieatense is also found in Kyrgyzstan. Another species, Rh.
namanganicumy being a narrowly localized endemic of the Western Tien Shan, also needs special protection
and inclusion into the Red Book of the Republic of Kazakhstan.

The purpose of this work is to clarify species diversity and distribution of genus RhAaponticum repre-
sentatives on the territory of Kazakhstan, as well as to assess their practical significance.

The obtained data contribute to the study of plants of this genus, which allows planning effective
measures for their protection and conservation of the biological diversity of Kazakhstan.

Materials and methods

In order to study the species composition and species distribution of the genus Rhaponticum in Kazakh-
stan, literature data from the Scopus, Pubmed.ncbi, e-library, and research databases were studied out during
60-year period, and an herbarium material was reviewed as well. The herbarium samples reviewed were
stored and taken from the Herbarium Fund of the Institute of Botany and Phytointroduction of the Republic
of Kazakhstan, the Institute of Botany of the Academy of Sciences of the Republic of Uzbekistan, Moscow
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State University, the International Research and Production Holding “Phytochemistry”, the Institute of Biol-
ogy and Soil of the National Academy of Sciences of the Republic of Kyrgyzstan.

More than 300 herbarium specimens of genus Rhaponticum species were reviewed, including 6 Kazakh
species. Herbarium samples were collected from different places of the Republic of Kazakhstan and from
neighboring regions of other countries, dated by 1898-2020 years.

Results and Discussion

The genus Rhaponticum is interesting from a systematic point of view. Thus, the taxonomy of the genus
Rhaponticum is quite confusing. There are many systematic biologists who interpreted taxonomy differently.
It was meticulously characterized by R.V. Kamelin [4], who confirmed the division of this genus into four
independent ones: Rhaponticum Ludwig., Stemmacantha Cass., Leuzea DC. And Fornicium Cassgbasing it
on the developments done by Western European botanists. He classified 5 species to belong to genus Forni-
cium Cass, including 2 Kazakh species Fornicium serratuloides (Georgi) R. Kam. andyFy carthamoides
(Georgi) R. Kam. He sufficiently substantiated the isolation of these species, formerly belonging to the gene-
ra Rhaponticum, Leuzea and Fornicium Cass.

J. Holub [5] assigns all species to the genus Leuzea DC., then he divided the genfis into 7subgenera and
assigned Rh. carthamoides and Rh. serratuloides to subgenus Fornicium; and other Kazakhstani representa-
tives as Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum to subgenus Khéiponticella.

M. Dittrich [6] classified most of the species, including Rh. nitidum, togoelongyto genus Stemmacantha.
A.N. Kupriyanov [7] does not agree with him: he believes that RA. nitiduni shefilderetain the generic name of
Rhaponticum.

O. Hidalgo et al. [8], who studied Kazakhstani species (apartgfrom RA. namanganicum), believed that
this genus should be divided into 2 groups, as intra generic classificatiénproposed by J. Holub [5] and mo-
lecular phylogeny show numerous inconsistencies. Only twogef théyseven described subgenera are natural
groups: the subgenus Rhaponticella(Soskov) Holub and subgenus Leuzea DC. The authors considered it
more appropriate for the genus Rhaponticum to be divideddinto only two subgenera according to genetic
characters, which then correspond to the eastern and occidental clades.

However, the authors failed to find a single feature that defines a group by morphological features. The
clade Rhaponticum oriental, which includes Kazakhstanifrepresentatives of this genus, consists mainly of
Central Asian species, but also includes species from Central and East Asia, Australia and Eastern Europe.
All of them have relatively limited distribution areas, with the exception of two groups of taxa with wider
ranges.

One of these groups includes the object of our study RA. serratuloides. In this work, we use the more
familiar, accepted in the Kazakhstani taxonomy, extensive interpretation of the genus [1].

As a result of listed materialg, pro¢essing, a map (Fig. 1) was constructed that clearly demonstrates the
distribution species from studi€d,genushin the territory of Kazakhstan.

Characteristics of thelspe€iestcomposition and distribution of the genus Rhaponticum

1. Rhapontieum darthamoides (Wiild.) lljin (= Leuzea carthamoides (Wiild.) Iljin), maral root, saflor
tirizdesaiudén (in Kazakhy). It is an herbaceous, perennial plant that reaches a height of up to 180-200 cm; it
is a mesophyte [3{yMain districts of distribution are within Western and Eastern Siberia, northeast of Middle
Asia. It grows,in theymountains of Western and Southern Altai, Tarbagatai and Dzungarian Alatau in Ka-
zakhstan [, 3].

2. Rhanlieatense 1ljin (= Stemmacantha aulieatensis (1ljin) M. Dittrich, Centaurea aulieatensis Iljin,
Leuzeayaulieatensis (11jin) Holub), aulieataayu dérisiin, in Kazakh). It is a perennial plant, 15-40 cm high.
Basal andjlower stem leaves are petiolate, and others are sessile. Corolla is pink-purple. The tuft of seeds is
white, three-rowed, with a light orange ring. A form with gray felt pubescence is also known and may be
found. Environmental group is mesoxerophyte.

Its distribution area is Kirghiz and Talas Alatau, Karatau, Ichkeletau, Aktash Mountain ridges. It grows
on stony, rubbly and limestone slopes in the middle belt of mountains, mainly in the belt of juniper forest and
xerophytic shrubs. It blossoms in May-June, bears fruits in July [9].
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Figure 1. Distribution of species of the aponticum in Kazakhstan

3. Rh. karatavicum Regel et Schmalh., (= Centaurea karatavica (Regel &Schmalh.) B. Fedtsch, Leuzea
karatavica (Regel & Schmalh.) Holub, Stemmacan tavica (Regel &Schmalh.) Dittrich), karatauayu
darisi (in Kazakh). It is a perennial plant, whigh is 6-12 cm of height. It is distinguished from RA. aulieaten-
sis Iljin by the virtual absence of a stem, by leaves that are curly along the edge, with cartilaginous teeth
along the edge [10]. It is a xeropetro of distribution is Karatau, and spurs of the Talas Alatau:
Mashat-tau, Daubaba [9].

4. Rhaponticum namang taurea namanganica lljin, Leuzea namanganica (1ljin) Holub,
Stemmacantha namanganica (1 ). Rh. namanganicum is a perennial herbaceous plant with almost
stemless growth, as it has 0 ms of 3-5 cm in height, with a rosette of basal leaves. It is a xerope-
trophyte. According to ov and G.A. Lazkov [11], these species grow on the southern side of the
Chatkal Range inthe f the slopes, within rare juniper forest. It can also be found on the northern
side of the Chatkal in the Pskem Range [9, 12].

It was firstl Kazakhstan by A.A. Ivashchenko [2] on the territory of the Sairam-Ugamsky Na-
tional Park an@ the Aksu- Zhabagly Reserve within the Ugamsky Range on the gravel slopes of the subalpine

ve sea level).

icum serratuloides (=Leuzea altaica Link., Rhaponticum salinum Less., Fornicium serra-
tuloides! | 1) R. Kam., Stemmacantha serratuloides (Georgi) Dittrich), tuymebas maral tamyr (in Ka-
zakh) (Fighy2). It is a perenmal herbaceous plant, which is 50-100 cm tall, grows on salt marshes, salty soils
and salt marsh meadows. It is a mesoxerophyte, halophyte [13]. It is one of the most widespread representa-
tives of the genus not only in Kazakhstan, but also beyond its borders. This is a typical steppe species within
the Pontic — Kazakhstan — Altai range, having a distribution area from Eastern Europe (Romania, Hunga-
ry) to Western Siberia [1, 4].

Rh. serratuloides is found on a vast territory in 15 floristic regions of Kazakhstan: on the spurs of
Common Syrt, Mugodzhary, Eastern and Western small hills, Ulutau, Altai, as well as in Tobolsk-Ishim,
Irtysh, Kokchetau, Caspian, Bukeev, Aktobe, Embensky, Zaisan and Balkhash-Alakul regions [1, 14].
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6. Rhaponticum nitidum Fisch. (= Centaurea nitiida (Fisch.) B. Fedtsch., ea a (Fisch.) Holub,
Rhaponticum caspium Kar., Stemmacantha nitida (Fisch. ex DC.) Dittri aprak (in Kazakh). It
takes second place on dissemination and distribution after RhA. serratuloid akhstan. It is found in 10
floristic regions: Betpakdala, Aral, Western Uplands, Aktobe, Emba, , Zaisan, Kyzylkum, Bal-
khash-Alakul, and Western Tien Shan region. It grows in clayey a steppes, along the slopes of rem-
nants, along rocky banks and dry riverbeds on the plains. It is a 0X€ yte [13] and early growing fod-
der plant [15].

According to the ecological and altitudinal confi

Figure 2. Flowering plant of Rhaponticum serratuloides

the highlands (Rh.carthamoides), growing
in the subalpine and alpine meadows of the Alta system in the altitude range of 1300-2000 m

above sea level. The representatives growing in the

ly slopes and variegated upper belt (over 2000 m above sea
cies are representatives of the plain habitats of steppe and

and Rh. aulieatense; the one growing on
level) is Rh. namanganicum. The remaimin
desert zones, Rh. serratuloides,and R @
It was noted that plant of thi§’ g ]
cient volume. Thus, there ar
resource assessment of th

moides [16, 17] and the floristic composition of plant communities
. serratuloides [18-20]. Unfortunately, to the current date, the features of the
osition of plant communities with the participation of RA. nitidum, Rh.

Rh. namanganicum in Kazakhstan remain unexplored.

established that this species contains ecdysterone and sesquiterpene lactones [30, 34] and also have sufficient
biomass, unlike other species of this genus. For this reason, it can replace Rh.carthamoidesas araw material
in pharmaceutical industry
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Table
Practical application of some species of the genus Rhaponticum in Kazakhstan

Species name Practical use References
Rhaponticum carthamoides In medicine: adaptogenic, psychostimulant, tonic, immune- 21-29
stimulating, anabolic, antibacterial, antioxidant, hemorheolog-
ical, antiviral.

In the food industry, fodder production, as honey — bearing
and decorative plant.

Rhaponticum serratuloides In medicine: antiviral, cytotoxic, antiprotozoal 30
Rhaponticum karatavicum In medicine: adaptogenic, antioxidant, antibacterial 31,32
Rhaponticum nitidum Fodder plant 15

The second largest species Rh. nitidum was identified as an early growing fodder plant#Thereyisno in-
formation on the practical use of Rh. aulieatense and Rh. namanganicumin the literature.

Conclusion

Thus, it was found that 6 species of the genus Rhaponticum grow on the tersitoryfof Kazakhstan. All of
them are perennial herbaceous plants and grow in different ecological zones. Rk. carfthamoidesis a repre-
sentative of the highlands of alpine and subalpine meadows; common spegi€sigrowing on the plains in the
steppe and desert zones are Rh.serratuloides and Rh. nitidum, and these arélinhiabitants of rocky and gravelly
mountain slopes as well. The habitats of the genus Rhaponticum plantstin, Kéazakhstan, their ecological
groups and prospects for practical application are determinedy There are little information related to Rh.
aulieatense and Rh. namanganicum species.

Directions for the practical use of representatives of thesgenusiRhiaponticum have been determined in
medicine, in the food industry, as fodder, ornamental and heney-bearing plants.

To develop measures for the conservation of species,of the genus Rhaponticum, further field studies are
required, most importantly, the information on the numbertand condition of populations, anthropogenic pres-
sure, the potential for practical application and conservation/ex situ and in situ should be deeply researched.
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Ka3zakcrannarbl Rhaponticum TybIChI: TYPJIK aJyaHTYPJIJIIr,

TapaJybl KoHe TIKIPUOeIiK Ko11aHy NepcrneKTHBACHI
loay

Makanana omedu Jepekkesziep MeH repbapuil MaTepHaliapblH Tajjay Herisige Rhaponticum TyBICHI ©CiM-
nixrepinin Kazakcrangarsl Typiik KypamMbl MEH Tapaiybl Typaisl MatiMertep Oepinren. Kasakcran Pecry6-
nmkacel borannka skoHe (PUTOMHTPOIYKINS HHCTHTYTHIHBIH, O30ekcTaH Pecmybiikacs! FrutbIM akageMusichl
Borannka MHCTUTYTHIHBIH, Mackey MeMIIeKeTTiK yHuBepcuTeTiHiH, «Puroxnmusas» XFOX, Keiprei3 Pecy6-
nukackl YFA BHONOTHSIBIK-TONBIPaK WHCTHTYTHIHBIH repbapuii KopnapsiHbiH 300-1eH actaM yIrijepiHiH,
conpaii-ak 30-maH actam onebu JepeKke3AepliH Aepekrepi TanmaHAasl. KazakcTaH TeppUTOPHUSCHIHIA
Rhaponticum TyBICBIHBIH 6 TYP1 aHBIKTaJIbI, OJIAPIBI KEJIECl IKOJIOTHSIIBIK-ONIKTIKTIK TONTap OOMBIHINA JKiK-
Teyre Oomampl: ANTaliaplH CyOalblUTK JKOHE aJibliTiK INANFBIHAAPBIHAA ©CeTiH — Rh@pouticium,
carthamoides (Wiild.) 1ljin; xa3sIkTeIK TYpaep — Rh. serratuloides (Georgi) Bobr., Rh. nitiddm Fisch.; Ba-
TeiC TsaHb-1IlaHBHBIH TacThl JKOHE KHBIPIIBIKTACTHl OaypainapbiHna eceTiH Rh. karatavicuniyRegel, et
Shemalh., RA. aulieatense 1ljin, Rh. namanganicum (1ljin) Dittrich. Rh. carthamoides, Rh. Serratuloides xxone
Rh. karatavicum napinik TypiiepiH maiiianaHy IepCcIieKTHBAchl OOMBIHINA JepeKTep TaiaHfaH. OciMalkrep-
IiH aJanTOreHl, ICUXOCTHMYIISLHSIAYIbI, CEPriTeTiH, UMMYHOCTUMYIISIIMSUIAYIIBI, aHA00MHKabIK, OakTe-
pHsAFa KapChl, TEMOPEOTOTHATIBIK, BUPYCKA KAapChl, IUTOTOKCUKAJIBIK, AaHTUIIPOTO30MITKIK KaCHETICPIE ne Typ-
JIepiHiH MeIWIMHA/Aa KOJAaHy NOTEHIHUAbl, COHBIMEH Oipre, TaraM eHEpKociOiHIe, Mala3bIFblH OHAIPYE,
maHAmadTTH AW3aiiHaa, apa MapyabUIbFbBIHIA KOJIAaHy MYMKIHAIT aTar eTijieH.

Kinm coe30ep: Rhaponticum TybICHL, TYPIIK KypaMm, Tapainy, Rhaponticum caxthamdides, Rh. serratuloides, Rh.
nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, KONiaHy nepeHcK THBACH!.

C.A. Mawmsbiposa, M.IO. HamvypaToBa

Pon Rhaponticum B Ka3axcrane: BugoBee pazHoodpasue, pacipocTpaHeHne u
NMEePCHeKTHBA MPAKTHYeCKOI0 uCIoJ1b30BaHUs
O0630p

B craree mpencraBiieHBI CBeAEHHS IO BHAOBOMY COCTaBY M XapakKTepy PaclpoCTpaHEHHs pacTeHUH poja
Rhaponticum B Ka3zaxcTaHe Ha OCHOBaHUH JUTEPATYPHBIX MCTOYHHKOB U aHaIU3a TepOapHBIX MATEPHAIIOB.
IIpoanamm3upoBans! ganusre 6onee 30096pastos repbapusix GonnoB MHcTHTyTa OOTAaHUKH M (UTOWHTPO-
nykimu Pecniyonuku Kazaxcran, MACTuTyTa 60TaHnkn Axagemun Hayk Pecryonuku V36ekuctan, MockoB-
cKoro rocynapctBeHHoro, yHusepcureta) MHIIX «®Puroxumus», buonoro-nousenHoro mHcturyra HAH
Pecny6nuku Keipreiscram, jagdraxike 6onge 30 muTepaTypHBIX HCTOYHUKOB. BBIABIEHO, UTO B mpenenax Tep-
puropun Kaszaxcrana npofi3pactaroé BuaoB poxa Rhaponticum, KOTOpPbIE MOXHO KIacCH()UIMPOBATH IO
CJIETYIOINM JKOJIOT0,BBICOTHEIM)LPYTIIIAM: BHIBI, IIPOU3PACTAIONINE HA CyOaTbIMHCKUX W albIIUHCKUX JIy-
rax Anras, — Rhapenticim carthamoides (Wiild.) 1ljin; paBHnHHBIe BUIsl — Rh. serratuloides (Georgi)
Bobr., Rh. nitidum Fiseh.; pacrenus, npouspacraroliie Ha KAMECHHCTBIX U IMEOHUCTHIX CKIOHAX 3amaJHoro
Tsup-111atsy, — Rh. karatavicum Regel et Shcmalh., Rh. aulieatense 1ljin, Rh. namanganicum (1ljin) Dittrich.
IIpoananu3npoBaHBIPiaHHbIE 110 EPCHEKTHBE UCIIOIb30BAHMS JIEKAPCTBEHHBIX BUAOB RhA. carthamoides, Rh.
Serratuloides W Rh. karatavicum. OTMedeH NOTEHIMAT NPUMEHEHHS PAacTEHHH B MEIHMLUHE, 00IagalonIux
aJlalLarcHHbIM, OWXOCTUMYJIUPYIOLIUM, TOHU3HPYIOIIUM, HMMYHOCTUMYJIHPYIOIIMM, aHA00INYECKUM, aH-
TBUOaKTepPUaTbHBIM, AaHTHOKCHAAHTHBIM, FEMOPEOJIOTHYECKUM, IIPOTHBOBHPYCHBIM, LINTOTOKCHYECKUM, aHTH-
NPOTO30MHBI CBOWCTBAMH; B IMILIEBOH OTpacin, KOPMOIPOHU3BOJCTBE, B JIAHAMA(THOM IH3aliHEe, MUeso-
BOJICTBE.

Komesvie crosa: pon Rhaponticum, BUIOBOW cOCTaB, pacnpoctpanenue, Rhaponticum carthamoides, Rh.
serratuloides, Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, epCcrieKTHBbI HCIIOTb30Ba-
HHSL.
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