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CURRENT DISTRIBUTION
OF THE SPECIES EREMURUS ROBUSTUS
AND E. TIANSCHANICUS

The article presents the results of the study of the genus Eremurus of the family Asphodelaceae,
which includes more than 70 species of perennial herbaceous plants with thickened roots and root
leaves. According to «Flora of Kazakhstan», 13 species of the genus are registered in Kazakhstan, but ac-
cording to M.S. Baitenov, their number reaches 15 species. Areal of the genus covers Western Asia and
Iran-Turan region, with the greatest species diversity in the south of Central Asia. The aim of the study
was to identify the current distribution of species of Eremurus robustus and E. tianschanicus, which will
help further research work will facilitate further field research. Literature sources were screened and more
than 130 herbarium specimens from major collections (AA, TASH, LE, MW) from 1988 to 2024 were re-
viewed. Based on the collected data, a distribution map of species of the genus Eremurus robustus and E.
tianschanicus was compiled. We have determined the ranges of the studied species according to the Bo-
tanical-geographical zoning of Kazakhstan and Central Asia: Eremurus robustus has the following range:
Region — Saharo-Gobian, Subregion — Irano-Turanian, Province — Mountain-middle — Asian — Dzun-
garian — Dzungaro-North Tianshan; Eremurus tianschanicus has the following range: Region — Saharo-
Gobian, Subregion — Irano-Turanian, Province — Mountain-middle — Asian — Dzungaro-North Tianshan.

Keywords: Asphodelaceae, Eremurus, range, floristic regions, ecology.
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Eremurus robustus xeoHe E. tianschanicus
TYPAePiHiH Ka3ipri TapaAybl

Makanapa Asphodelaceae TykbIMAACbiHa aTaTblH Eremurus TybiCbiHa XYPri3iAreH 3epTTey Ho-
TUXKEAepi YCbiHbIAFaH. ByA TybiCKa >KyaHAAFaH TambIpAAPbl MEH Ty >KarbipakTapbl 6ap 70-TeH actam
KOIMXKbIAABIK, LUBMTECIH BCiMAiKTEp XKaTaAbl. «<KasakcTaH paopachl» AepekTepiHe caiikec, KasakcTaHAQ
OYA TybICTbIH 13 Typi TipkeareH, aranaa M.C. banTeHOBTIH MoAIMeTTepi GolbIHLLA OAAPAbIH, CaHbl 15
Typre xeTeail. byA TybICTbIH TapaAy anmMarbl batbic A3us meH MpaH -TypaH 0OGAbICbIH KaMTUAbI, A Typ-
AIK aAYaHTYPAIAITI eH »koFapbl aiiMak, — OpTaAblk, A3USIHbIH, OHTYCTIri. 3epTTeyAiH MakcaTbl — Eremurus
robustus >aHe E. tianschanicus TypAepiHiH Ka3ipri Kesaeri TapaAyblH aHbiKTay. Bya MeAimeTTep aTaA-
FaH TypAepre KaTbICThbl 60AALLAK, AAAQABIK, 3ePTTeY XKYMbICTapblHa Heri3 6oAaabl. )KymbIiC 6apbiCbiHAQ
1988 xbirpaH 2024 XKbIAFa AEMIHTT Ke3eHAETT 9Ae0M AepPeKTEPre WOAY XKacaAbir, ipi rep6apmit KopAa-
pbiHAaFbl (AA, TASH, LE, MW) 130-aaH acTtam yAriaep KapacTbipbiAAbl. dKMHAaAFaH AepekTep HerisiHAe
Eremurus robustus xeHe E. tianschanicus TypAepiHiH TapaAy KapTachl >KacaAAbl. 3epTTEAreH TYPAEPAiH
TapaAy anmakTapbl KaszakcraH meH OpTabik, A3UsiHbIH, G0TaHUKAABIK-TeorpaUsIAbIK, ay AAHAACTbIPbI-
AybIHa COVKeC aHbIKTaAAbl: Eremurus robustus TypiHiH Tapaay anmarbl: Aiimak, — Caxapa — ['obwm, lwi-
Hapa anmak, — MpaH-TypaH, INMpoBuHumsi — Tayabl OpTanbik, A3us (OKeTicy-CoatycTik TsHb — LLlaHb);
Eremurus tianschanicus TypiHiH TapaAy aimarbl: Aimak, — Caxapa — F'obu, lwiHapa aimak, — Mpan — Ty-
paH, MNpoBuHumMsg — Tayabl OpTablk, A3usa (KeTticy-CoAaTycTik TaHb-LLaHb).

Ty#in ce3aep: Asphodelaceae, Eremurus, apean, (pAOPUCTUKAABIK, ayAaHAAP, SKOAOTUSL.
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CoBpemMeHHOoe pacrnpocTpaHeH1e BUAOB
Eremurus robustus v E. tianschanicus

B cTaTbe npeacTaBA€Hbl pe3yAbTaTbl MCCAEAOBaHMS poaa Eremurus cemencrtBa Asphodelaceae,
BKAIOYatoLlero 6oAee 70 BUAOB MHOFOAETHUX TPAB C YTOALLEHHbIMMU KOPHSAMM 1 MPUKOPHEBBIMU ANUCTbSI-
mun. CoraacHo «Daope KazaxcraHar, B KazaxcTtaHe 3apernctpupoBaHo 13 BUAOB poaa, OAHAKO MO AdH-
HbiIM M.C. baiTeHoBa, X KOAMYECTBO AOCTUraeT 15 BMAOB. ApeaA poaa OXBaTbIBaeT 3anaaHyto A3nio
1 UpaHo-TypaHcKyio 06AaCTb, C HAaMBOAbLLIMM BUAOBLIMM pasHooOpasmem Ha tore Cpeareit Asun. Lle-
AbIO MICCAEAOBAHUS BASIAOCH BbISIBAEHME COBPEMEHHOrO pacrnpocTpaHeHuns BUAOB Eremurus robustus
n E. tianschanicus, YTo NO3BOAUT NMPOBOAUTbL MOCAEAYIOLLME MOAEBbIE MCCAEAOBAHMS. B xoae paboThbi
ObIA OCYLIECTBAEH CKPUMHUHI AUTEPATYPHbIX UCTOYHMKOB M NPocMoTp 6oaee 130 repbapHbix obpas-
LOB 13 KpynHbix oHaoB (AA, TASH, LE, MW) 3a nepuoa ¢ 1988 no 2024 rr. Ha ocHoBe cobpaHHbIx
AAHHbIX COCTaBAEHa KapTa pacnpocTpaHeHus BUAOB poaa Eremurus robustus v E. tianschanicus. Hamm
OMpeAEAEeHbl apeaAbl M3y4aemblx BUAOB B COOTBETCTBMM C HOTaHMKO-reorpadmyeckmm panoHMpoBaHM-
em KasaxcraHa 1 Cpeaneit Asum: Eremurus robustus o6AaaaeT caeayowmnm apeasom: Obaactb — Caxa-
po-ro6uiickas, Moao6aacTb — MpaHo-TypaHckas, MposuHums — FlopHocpeaHas — A3maTckas — AXKyH-
rapckas — AxxyHrapo-CesepoTsHbluaHckas; Eremurus tianschanicus 06AapaeT CAEAYIOLIMM apeaAOM:
O6aacTb — Caxapo-ro6uickas, Noao6aacts — MpaHo-Typatrckas, MNposuHums — FopHocpeaHast — A3u-
atckas — AykyHrapo-CeBepoTsiHbLLIaHCKas.

KaroueBble caoBa: Asphodelaceae, Eremurus, apean, (PAOPUCTUYECKME PAOHbI, SKOAOTUS.

Introduction

Genus Eremurus M. Bieb. — is a perennial her-
baceous plant of the family Asphodelaceae, includes
about 70 species. Its main range is the mountain
steppes of Central and Eastern Asia; it is also found
in the Crimea, Caucasus, and Western Siberia. The
first description was given by P. Pallas in 1733.
Since the 1860s, Eremurus has been cultivated in
botanical gardens in Russia and Europe [1,3].

In 1819, M. Biberstein isolated Eremurus
(E. spectabilis). In 1842, Karelin and Kirillov iso-
lated Ammolirion and Henningia. Regel (1868)
included 4 species of Henningia, but Fedchenko
(1906) refuted H. aucheriana. In the late 19th cen-
tury Baker described new species from Persia and
Afghanistan, some of them synonyms. In 1921 Fed-
chenko described E. baissunensis, in 1932 Popov
mentioned E. copetdaghensis, in 1923 with Vve-
densky — E. hilariae, in 1928 Vvedensky isolated
E. regelii, in 1935 Fedchenko — E. korovinii and E.
saprjagajevii [4,6].

In Kazakhstan, according to «Flora of Kazakh-
stan», the genus includes 13 species, according to
M.S. Baitenov — 15, among which endemics E. hi-
lariae and E. anisopterus [7,11]. Eremurus are val-
ued as ornamental plants with large inflorescences,
used for bio-oils, glue and have medical potential
[12]. Foreign scientists conducted studies on mor-

phology, phylogeny and phytochemistry of Central
Asian representatives of the genus [13,17].

In Russia, acetyl groups in the roots of Erem-
urus zangezuricus were studied [18]. Chinese scien-
tists conducted studies on pollination of E. anisop-
terus, characteristics of a new galactomannan from
its roots, chemical composition, gynomonoecy and
population structure in different territories [19,23].
The phytochemistry of E. altaicus within its Chi-
nese range was also studied [24].

Iranian specialists performed a review of Er-
emurus species, including phytochemistry, phar-
macology and traditional uses, and also conducted
specialized studies of E. luteus roots [25,27]. In Ka-
zakhstan, the study of species of the genus Erem-
urus of the natural flora has not been studied so far.
Separate works on this group concerned the issues
of introduction [28]. The more so, multidirectional
analysis of species of this genus has not been carried
out.

In the conditions of the Zailiysky Alatau, spe-
cies of Eremurus robustus and E. tianschanicus
have been studied insufficiently. The lack of data on
their ecology, structure and distribution complicates
the understanding of their role in the ecosystems of
the region. The aim of the research is to identify the
current distribution of the species Eremurus robus-
tus and E. tianschanicus, which will help further
research work for in the field. These two species
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were chosen due to their ecological importance for
the region and insufficient study, which makes them
promising subjects for research aimed at solving
practical problems, such as landscaping and improv-
ing the urban environment.

Materials and methods

The objects of the study were the species Er-
emurus robustus and E. tianschanicus. Eremurus

robustus Regel is a 100-200 cm tall perennial with
a bluish smooth stem (up to 2 cm), spindle-shaped
roots and linear leaves (3-8 cm). The inflorescence
is dense, 40-100 cm long. Flowers are pink or white
with a yellow spot, 15-17 mm. Blooms in June-July.
Eremurus tianschanicus is a perennial plant 50-150
cm tall. Roots are spindle-shaped, leaves are keeled,
0.5-1.2 cm. Inflorescence is narrow, dense. Flowers
are pale pink with a yellow spot, 10-12 mm. Flower-
ing period: June-July (Fig. 1).

Figure 1 — Studied species of the genus Eremurus

Herbarium specimens from collections of the
Institute of Botany and Phytointroduction (AA,
Almaty, Kazakhstan), Lomonosov Moscow State
University (MW, Moscow, Russia), Komarov Bo-
tanical Institute (LE, St. Petersburg, Russia), Insti-
tute of Botany of the Academy of Sciences of the
Republic of Uzbekistan (TASH, Tashkent, Uzbeki-
stan) were analyzed during the study. The main ref-
erence books were used for species identification:
«Flora of Kazakhstan», «Determinant of Plants of
Central Asia and Kazakhstan» and others [7,29,30].
Latin and Russian names of plants are given accord-
ing to the databases International Plant Names In-
dex (IPNI, URL: https://www.ipni.org/) and Plants
of the World Online (POWO, URL: https://powo.
science.kew.org/). The map was prepared using the
QGIS 3.28 program.
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Results and discussion

According to «Flora of Kazakhstan», Eremurus
robustus is found in the foothills and on meadow
slopes of mountains up to the subalpine belt. This
species can be found in the Zailiysky Alatau, Chu-
Iliyskiy Mountains, Kyrgyz Alatau and Western
Tien Shan. The range covers Central Asia. Erem-
urus tianschanicus grows on wooded foothills and
rocky southern slopes of the lower mountain zone.
This species is found in the Zailiysky Alatau, Chu-
lliyskiy Mountains, Kyrgyz Alatau, Karatau and
Western Tien Shan. The general distribution is Cen-
tral Asia (Table 1). According to the «Central Asia
Plant Identifier», Eremurus robustus is found in Tien
Shan and Pamir-Alai, except Pamir. And Eremurus
tianschanicus is widespread in the Tien Shan and in
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the north-eastern part of Pamir-Alai. On the basis  tianschanicus) was made (Fig. 2,3). Data presented
of data on herbarium specimens, a distribution map  in herbarium collections AA, LE, MW, GBIF, Plan-
of species of the genus Eremurus (E. robustus, E.  tarium (Table 2).
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Figure 2 — Distribution map of the species Eremurus robustus Regel
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Figure 3 — Distribution map of Eremurus tianschanicus Pazij et Vved ex Golos
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Table 1 — Representation of herbarium specimens by floristic districts

Species Floristic district
WTSH DA ZA Alt Lug Uzb Tad Kyr Chl KA Kar
Er 4 1 46 2 12 32 7 11 - - -
E. t 11 - 17 - - 3 4 21 6 5 5

Note: Data provided in herbarium collections AA, LE, MW, GBIF, Plantarium [8,30]

Table 2 — Representation of two Eremurus species in different herbarium collections

GO/ED Floristic district
WTsH | DA | zA | Al | Lug | Usb | Tad | Kyr | cl | KA | Kar
E. robustus
AA 1 1 2 - - - - - - - 2
LE - - 8 - - 10 4 7 - - -
MW 2 - - - - 6 4 1 - - -
GBIF - - 30 - - - - - - - )
Pl 1 - 6 2 12 16 1 3 - - 3
E. tianschanicus
AA 1 - 9 - - - - - - 5 -
LE - - - - - - 1 6 - - -
MW 2 - 1 - - 2 1 7 2 - -
GBIF 6 - 6 - - - - - - - -
Pl 2 - 1 - - 1 2 8 4 - -
Note: Data presented in herbarium collections AA, LE, MW, GBIF, Plantarium [8,30] Designations of floristic areas:
WTSH — Western Tien Shan; DA — Dzungarian Alatau; ZA — Zailiysky Alatau; Alt — Altai; Lug — Lugansk; Uzb — Uzbekistan;
Tad — Tajikistan; Kyr — Kyrgyzstan; Chl — Chu-Ili Mountains; KA — Kyrgyz Alatau; Kar — Karatau.

Analysis of Eremurus robustus distribution
based on herbarium data. Eremurus robustus occurs
in various geographical regions of Central Asia, in-
cluding the Western Tien Shan, Dzungarian Alatau,
Zailiysky Alatau, Altai, Uzbekistan, Tajikistan and
Lugansk (cultural plantations). The bulk of the finds
are from Kazakhstan, Kyrgyzstan and Uzbekistan,
with the greatest concentration of data in the Zaili-
ysky Alatau and adjacent areas.

Geographic distribution. Western Tien Shan:
occurs in mountainous areas including the Ugam
Range and Chankalo Range. The altitudinal range
varies from 1800 m (Pavlov, 1954) to low foothill
areas. Dzungarian Alatau: noted in southwestern
spurs, mainly in canyons and among shrub thick-
ets (Goloskokov, 1955). Zailiysky Alatau: the most
extensive representation of herbarium data from
the XIX century (Fedtschenko, 1888-1909) up to
modern finds (GBIF, 2024). Occurs at different al-
titudes, in gorges, slopes, river valleys, and in an-
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thropogenic landscapes. Altai: found in culture in
Ust-Kamenogorsk, indicating possible introduction
of the species. Lugansk: data on cultivation of the
species in private farmsteads (Plantarium, 2013-
2021). Uzbekistan: recorded in the Fergana Valley,
Samarkand region, Chatkal and Gissar ridges, at
altitudes of 1500-2860 meters. Predominantly oc-
curs on mountain slopes, among shrub thickets and
junipers. Tajikistan: Data from the Gissar Range,
including western and south-western spurs, indicate
stable presence of the species. Distribution dynam-
ics: herbarium data indicate a significant increase in
the number of observations in recent decades, espe-
cially due to digital platforms (Plantarium, GBIF).
This may indicate both improved monitoring of
the species and possible changes in its distribution.
Ecological preferences: Eremurus robustus prefers
mountain slopes, stony and loess soils, and is found
among shrub thickets, in foothills and river valleys.
The altitudinal range varies from 1000m to 2860m
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above sea level. Eremurus robustus demonstrates
a wide ecological plasticity, occurring in different
conditions — from dry foothills to high-mountain
meadows. The range of the species covers Central
Asia, mainly mountain systems of Tien Shan and
Pamir-Alai, with the highest concentration of finds
in Zailiysky Alatau. Further research should be
aimed at studying the influence of climatic changes
on the range and population dynamics of the spe-
cies. This analysis allows us to better understand the
current status of Eremurus robustus populations and
predict possible changes in its distribution.

Analysis of Eremurus tianschanicus distribution
on the basis of herbarium data shows that the spe-
cies is distributed in mountainous areas of Central
Asia — Kazakhstan, Kyrgyzstan, Tajikistan and Uz-
bekistan. The study of herbarium collections from
the late XIX century reveals the peculiarities of
geography, preferred ecological conditions and dy-
namics of species occurrence.

Geographical distribution. Western Tien-Shan:
In this region Eremurus tianschanicus is found
on rubbly slopes, canyons and mountain slopes of
Karatau. Herbarium specimens have been recorded
since 1932, with most finds occurring in the mid-
twentieth century (1936, 1948, 1954, 1957, 1958,
1959). Occurrence has been noted at elevations of
1000-1200 m altitude. Modern data confirm its pres-
ence in the region, including finds in 2009 (Plantari-
um). Zailiysky-Kungei Alatau: This region includes
foothill and mountainous areas of Almaty Region.
Herbarium collections started in 1930, covering
loess foothills, Mai-Bulak, Kara-Kastek gorges,
Kok-Tyube mountain and Medeo sports complex.
The plant is found in the forest belt of mountains,
steppes and foothills at altitudes from 1000 to 1930
meters. Recent findings confirm its distribution in
the region (2020, 2024). Chu-Ili Mountains: Finds
are concentrated in the area of Kuyuk Pass and the
vicinity of Zhambyl region. Herbarium collections
have been recorded since 1948, in the last decades
(2011-2020) the presence of Eremurus tianschanicus
has been repeatedly confirmed. Kyrgyz Alatau: Col-
lections were made in Merken district, Taldy-Bulak
and Merke river valleys. The species was recorded
in steppe slopes, foothills and mid-mountains. The
data cover the period from 1933 to 1983. Karatau:
Findings of the plant belong to the Koksu and Bay-
aldyr gorges and the Kuyuk Pass. Herbarium data
cover the years 1958-2015, confirming the species’
stable presence in the region. Kyrgyzstan: A sig-
nificant data set for Kyrgyzstan covers the northern
slopes of the Altai Range, Fergana Range, Ak-Bura,
Chu, Yassy, Kara-Suu, Naryn, Aflatun river val-

leys. The altitudes vary from 850 to 2500 m. Find-
ings cover the period from 1947 to 2024, indicating
a stable distribution of the species. Tajikistan: The
species occurs on the slopes of the Gissar, Darvaz
and Turkestan ranges, as well as in the basin of the
Obikhingou and Almasy rivers. Herbarium speci-
mens are dated 1962-2017. Uzbekistan: The main
finds are on the northern slopes of the Zeravshan
Range and in the vicinity of Urgut. Cultivation of
the species in the Tashkent Botanical Garden has
also been noted (2018). Wide geographical range:
Eremurus tianschanicus is widespread in mountain
systems of Central Asia, preferring rubbly, stony
and steppe slopes at altitudes from 850 to 2500 m.
Despite its stable presence in the region, the influ-
ence of climatic changes and anthropogenic factors
requires further study and monitoring of population
status. Eremurus tianschanicus continues to be an
important element of the flora of Central Asia, and
its study provides a deeper understanding of the pro-
cesses of adaptation and spread of plants in moun-
tainous conditions.

In the course of the work 128 herbarium speci-
mens covering materials for the period from 1988
to 2024 were considered. As a result of the analysis,
Eremurus robustus was found to grow in the follow-
ing floristic areas: Zailiysky Alatau, Western Tien
Shan, Dzungarian Alatau, as well as in the countries
of Uzbekistan, Tajikistan and Kyrgyzstan. Gerbar
specimens were collected in May and June. The
largest number of specimens was collected by the
following scientists: A.l. Geld, O. Dubynin, O. Fed-
chenko and M.G. Popov.

The species Eremurus tianschanicus is found in
the following areas: Western Tien Shan, Zailiysky
and Kungei Alatau, Chu-Iliyskiy Mountains, Kyr-
gyz Alatau, Karatau, as well as in the countries of
Kyrgyzstan, Tajikistan and Uzbekistan. Herbarium
specimens were collected during the periods of June-
July. Among the scientists who collected the largest
number of herbarium specimens of this species are:
I.A. Gubanov, M.G. Pimenov, E.V. Kluikov, N.V.
Pavlov and L. Chilikina. Distribution points of the
species Eremurus robustus were found in the Altai
and Dzungarian Alatau. Since these regions are not
listed in the «Flora of Kazakhstan», this finding is
considered a geographical discovery that expands
the range of distribution of the studied species.

Conclusion
As a result of detailed analysis of literature

sources and study of more than 130 herbarium spec-
imens stored in large herbarium collections (AA,
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TASH, LE, MW), the following data were obtained.
The studied specimens cover a wide time range from
1888 to 2024, which allowed us to identify changes
in the distribution of Eremurus robustus and Erem-
urus tianschanicus species in space and time. On
the basis of herbarium data, we compiled a detailed
distribution map of these species. According to the
information presented in the «Flora of Kazakhstany,
earlier the ranges of these species were limited to the
floristic areas of Zailiysky and Kungei Alatau, Kyr-
gyz Alatau, Chu-Iliyskiy mountains and Western
Tien-Shan. However, the results of our study dem-
onstrate a wider distribution of Eremurus robus-
tus, which also occurs in the Altai and Dzungarian
Alatau regions, which extends the boundaries of the
known range of the species and requires clarification
of the existing floristic maps. Taking into account
botanical-geographical zoning of Kazakhstan and

Central Asia, we have determined the ranges of these
species: Eremurus robustus: Region — Saharo-Gobi-
an, Subregion — Irano-Turanian, Province — Moun-
tain Middle Asian — Dzungarian — Dzungaro-North
Tianshan; Eremurus tianschanicus: Region — Sa-
haro-Gobian, Subregion — Irano-Turanian, Prov-
ince — Mountain Middle Asian Dzungaro-North
Tianshan. The obtained data allow not only to
clarify the boundaries of distribution of these spe-
cies, but also to reveal new localities of their oc-
currence. This is especially important for further
floristic and geobotanical studies, as well as for
assessing the state of populations under condi-
tions of changing climate and anthropogenic im-
pact. Monitoring of the population structure of
Eremurus robustus and Eremurus tianschanicus
in extended ranges will be a promising area for
future research.
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