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DISTRIBUTION AND COENOFLORA
OF DAPHNE ALTAICA (THYMELAEACEAE) -
A RARE ENDEMIC SPECIES FROM EASTERN KAZAKHSTAN

Daphne altaica is a insufficiently explored rare endemic species from East Kazakhstan, which is of
great scientific interest. The main goal of this study is to establish the actual habitats based on historical
collections stored in the main herbarium repositories, as well as to study the flora of associated species
for D. altaica. As a result of the study, data were obtained on the distribution and coenoflora of the rare
endemic species Daphne altaica in East Kazakhstan. For additional clarification of the distribution sites
of the species, herbarium materials dated 1840-1973 from the main repositories were studied: the In-
stitute of Botany and Phytointroduction (AA), Altai State University (ALTB), Siberian Botanical Garden
(NS) and Lomonosov Moscow State University (MW). The analysis carried out confirmed the narrow
local distribution of the rare species throughout the territory of the Republic of Kazakhstan. Possible ad-
ditional habitats of D. altaica included in the Red Data Book of Kazakhstan have been identified. The
concentration of habitats falls on the floristic regions 22. Altai and 23. Tarbagatai. The distribution of
the species is limited by the Kalba, Southern Altai, Sarymsakty, Narym, Azutau, Ulba, Uba, Tarbagatai,
Western Tarbagatai and Saur ridges. When studying the coenoflora of D. altaica, the completeness of
the species composition of the communities was established. The coenoflora of D. altaica includes 175
species of higher vascular plants belonging to 127 genera and 42 families. In terms of the spectrum of
the 10 leading families, the coenoflora of D. altaica is noticeably similar to the flora of the entire East
Kazakhstan. The results obtained are necessary for monitoring and searching for historical habitats of D.
altaica, compiling the route of field expedition trips, finding areas in natural habitats, and establishing
phytocenotic relationships in D. altaica communities.

Key words: Thymelaeaceae, East Kazakhstan, herbarium funds, inventory, floristic composition.
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LUbirbic KasakcraHAafFbl cMpek Ke3aeceTiH aHAem Daphne altaica
(Thymelaeaceae) ecimairiHiy, TapaAybl MeH LieHOAOPaCHI

Daphne altaica — LUbiFbic KasakcTaHaaFbl a3 3epTTEAreH CUMpPeK 3HAEMUK Typ, OYA FbIAbIMM
KbI3bIFYLLbIABIKTbI TYAblPaAbl. ByA 3epTTeyAiH Herisri makcartbl — Heri3ri repbapui KormMaAapbiHAQ
CaKTaAFaH Tapuxu KOAAEKLMSIAAP HETi3iHAE HaKTbl MEKEHAEY OpbIHAAPbIH Kypy, coHAar-ak, D.altaica
yuwiH cabakrac TypAepAiH AaopacbiH 3epTTey.3eptrey HaTmxeciHae LUbiFbic KasakcraHaa cupek
ke3aeceTiH 3HAeM Daphne altaica TypiHiH TapaAybl MeH LLleHO(AOPAChl TYPaAbl MBAIMETTED aAbIHABI.
TypaAiH TapaAy OpblHAAPbIH KOCbIMLLA HaKTblAQy YLWiH boTaHuKa xeHe (PUTOMHTPOAYKLMNS UHCTUTYThI
(AA), Aatan memaekeTTik yHuBepcuteTi (ALTB), Cibip GoTaHukasblk, 6arbi (NS) >keHe AOMOHOCOB
aTblHAAFbl Mackey MeMAeKeTTIK yHuBepcuTeTiHiH (MW) Herisri penosuTtopuiiaepiHeH 1840-1973
SKbIAAAPAAFbI repbapui MaTepuassapbl 3epTTeAai. dKyprisiareH Taapay HOTUXKECIHAE CUPEK Ke3AECETIH
TypaiH Kaszakcran Pecny6GAmKachbiHbiH OYKiA aymMarblHAQ CUPEK TapaAFaHblH pacTaAbl. KasakCTaHHbIH,
Kbi3bIA KiTabblHa eHriziaren D. altaica TypiHiH eCyi MyMKiH sxepAaep 6eAriaeHai. TipLiAik eTy opTachiHbIH
LIOFbIPA@HYbI MblHAHAQM (PAOPUCTMKAABIK, aiMakTapFa Keaeai 22. Aatait >xoHe 23. Tapb6aratail.
Typain Tapaaybl Kaan6a, OntycTik Aatait, CapbiMcakTbl, HapbiM, A3syTay, YaGi, Y6i, TapGaratan,
batbic Tap6arartan >keHe Cayblp x)oTaAapbiMeH wwekTeAreH. D.altaica ueHodAopachiH 3epTTey KesiHAe

58 © 2022 Al-Farabi Kazakh National University


https://doi.org/10.26577/eb.2022.v91.i2.06
https://orcid.org/0000-0001-8891-4066
https://orcid.org/0000-0003-1476-2463
https://orcid.org/0000-0003-2540-7408
https://orcid.org/0000-0002-8110-5255
https://orcid.org/0000-0003-0682-9162

Zh.T. Tergenbaeva et al.

KaybIMAACTbIKTapAbIH TYPAIK KYPaMbIHbIH TOAbIKTbIFbl aHblkTaAAbl. D.altaica ueHodaopacbiHa 127
TYbIC >XeHe 42 TYKbIMAQACKA aTaTbIH XKOFapbl caTblAaFbl 6CIMAIKTEPAIH 175 Typi Kipeai. >Ketekwi 10
TYKbIMAACTbIH criekTpi 6orbiHwwa D. altaica ueHodaopacs 6ykia LUbiFbic KasakcraHHbIH hAOpacbiMeH
anTapAbIKTan ykcac keAeAi. AabiHFaH HaTuxkeaep D.altaica eciMAIriHiH TapmMx MeKeHAEY OpbIHAAPbIH
GakblAay >KOHE I3AECTipY, AAAAAbIK DKCMEAMLMSIAAPAbIH MapLUPYTbiH KyPacTblpy, TabUFn MeKeHAey
opblHAApPbIHAQ apeansapabl Taby, D. altaica kartbicaTbiH KaybIMAACTbIKTapAa (PUTOLEHO3ABIK,
6anAaHbICTapAbl OpHATY YLIiH KakeT.

Tyiin cesaep: Thymelaeaceae,
(hAOpaAbIK, Kypambl.
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PacnpoctpaHenue u ueHodaropa Daphne altaica (Thymelaeaceae) —
PEeAKOro 3HAeMHUUHOro BuAa 3 BoctouHoro Kasaxcrana

Daphne altaica sBASETCS MaAOM3yUYeHHbIM PEAKMM 3HAEMUYHbIM BUAOB M3 BocTouHoro
KazaxcraHa, KOTOpbIA BbI3blBa€T MOBbIWEHHbIM Hay4yHblA MHTepec. OCHOBHOW LEAblO AQHHOIO
MCCAEAOBaHUS SIBASIETCS YCTAHOBAEHME (hakKTUUYECKMX MECT MPOM3PACTaHMs Ha OCHOBE MCTOPUYECKMX
c60OpOB, XPAHAWMXCS B OCHOBHbIX repbapHbIX pernosuTapusix, a Takxke wu3ydeHue AOpbI
COMyTCTBYIOLMX BUAOB AAd D. altaica. B pe3yAbTaTe NpOBEAEHHOIrO MCCAEAOBAHUS MOAYYEHbI AQHHbIE
Mo PacrnpoCTPaHEHMIO U LEHO(AOPE PEAKOro 3HAemmuHoro Buaa Daphne altaica B BoctouHom
KazaxcraHe. AAS AOMOAHUTEABHOrO YTOYHEHWS MECT PpPacnpoCTpaHeHUs Mpou3pacTaHMs BMAQ
OblAM M3ydeHbl repbapHble MaTepuanbl AaTMpoBaHHble 1840-1973 IT. M3 OCHOBHbIX PENO3UTapPUEB:
MHCTUTYT 6OTaHUKM U (DUTOMHTPOAYKLMK (AA), AATANCKUIA TOCYAAPCTBEHHBIN yHuBepcuTeT (ALTB),
Cubupckumin 6otanmueckmi cap (NS) 1 MI'Y um AomoHocosa (MW). INMpoBeAeHHbI aHaAU3 MOATBEPAMA
Y3KOAOKAAbHOE pacrpoCTpaHeHUe PEeAKOro BuAa Ha Bcer Tepputopum Pecnybamkm KasaxcraH.
YCTaHOBAEHbl BO3MOXHbIE AOMOAHUTEAbHble MecTa mnpowuspacTtaHus D. altaica, BkAloueHHoro B
KpacHyto Knury KasaxcrtaHa. KoHueHTpaumsg MecT npouspactaHmg NpuxoAMTCS Ha hAOpPUCTMYECKUE
panoHbl 22. AATait 1 23. Tap6arartait. PacnpocTpaHeHue BMaa orpaHmnueHo xpebramm KaaGuUHCKMI,
HOxHbIn AATan, CapbiMcakTbl, Hapbimckimit, AzyTay, YAbOUHCKMIA, Y6OuHCKMiA, Tapbarartai, 3anaaAHbin
Tap6arartain n Cayp. INpu nzyuennn ueHodaopsbl D. altaica, yctaHoBA€Ha MOAHOUYAEHHOCTb BUAOBOIO
cocTtaBa coobuiects. LleHodaopa D. altaica HacumTbiBaeT 175 BUAOB BbICLIMX COCYAUCTbIX PACTEHMIA,
npuHaaAexalmx K 127 poaam n 42 cemericteam. o cnektpy 10 BeayLmx cemencTs LieHodAopa D. alta-
ica 3aMeTHO cxoxa co paopoit Bcero BoctouHoro KasaxcraHa. [MoAyyeHHble pe3yAbTaTbl HEOOXOAUMbI
AAS MOHUTOPUMHIA M MOUCKa MCTOPUYECKUX MECT npouspactanms D. altaica, cocTaBaeHMio mMaplupyTa
MOAEBbIX 3KCMEANLMOHHbBIX BbIE3A0OB, HAXOXKAEHUWIO apeaAOB B €CTECTBEHHbIX MECTax MPoM3pacTaHns n
YCTaHOBAEHMIO (DUTOLIEHOTUYECKMX CBSI3ei B coobliecTBax C yyactvem D. altaica.

KatoueBble caoBa: Thymelaeaceae, Boctounbiin KazaxcraH, repbapHblie (hoHAbI, MHBEHTapM3aLms,
(HAOPUCTNYECKMIA COCTaB.

Introduction

Daphne altaica is an endemic, relict species
with a limited abundance and narrow ecology
(Figure 1) [1]. It is used in official and traditional
medicine [2]. It has anticancer properties [3, 4]
and other highly valuable chemical properties [5,
6]. Degree of rarity: according to the Red Book of
the Republic of Kazakhstan — a rare species [1];
included in the IUCN list: status Data Deficient
(DD) [7].

Much research has been done on the biology
of D. altaica in phytochemistry [8, 9], introduction

[10], pharmacology [11, 12, 13], and anatomy
[14]. At the same time, there is a limited number of
studies on the distribution of D. altaica populations
(Figure 2) in natural areas and in East Kazakhstan,
in particular [15, 16, 17]. One of the effective
methods for studying distribution is the inventory of
herbarium collections.

Herbarium funds of the world contain about
480 million items [18]. They serve as a central
resource for taxonomic and floristic research,
including species discovery and description; means
of verifying species identification; and accessible
storage for formal deposit, for confirmation and
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repeatability of botanical research. The following
usual functions of herbariums remain important
to botanical research: new species continue to be
described, systematicrelationships are always subject
to revision, nomenclature is regularly updated, and
documentation and biodiversity studies become
increasingly important. Research increasingly
uses herbarium specimens to answer questions on

time and space scales. Herbarium samples have
been used to test the prevalence of rapid evolution
in introduced species [19], to quantify long-term
phenological shifts as a result of climate change
[20], to evolve secondary production of metabolites
[21], to determine the phylogeography of a fungal
strain [22], and to map the spread of diseases plants
[23].

Figure 1 — Flowers of D. altaica

The study of individual species -collected
at different times makes it possible to compare
fluctuations in the size of populations of rare species
and track colonization routes of invasive species
[24, 25]. The herbarium fund is also of interest for
the ecology of the species — to assess progress in
achieving global conservation goals and promote the
adoption of environmentally sustainable solutions to
biodiversity problems [26, 27, 28].

The climatic conditions of the studied region
— East Kazakhstan are determined, first of all, by
its location in the center of the Eurasian continent
with a relatively equal distance from the oceans, the
proximity of the deserts of Mongolia and Central
Asia, as well as the position in the system of
continental-ocean transport of air masses [29]. Soils,
as a rule, are light chestnut soils, which form the
main background, against which the vertical range
of soils characteristic of the region is manifested:
dark chestnut, steppe chernozems and forest-steppe,
gray forest soils, mountain taiga acid soils, and
mountain meadow soils [30].

The purpose of the research was to clarify
and supplement the information on the presence
and distribution of D. altaica in various floristic
regions of East Kazakhstan, as well as to study the
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Figure 2 — Populations of D. altaica

coenoflora of communities with the participation
of D. altaica.

Materials and methods

To further clarify the species composition and
distribution of species of the genus Daphne, an
inventory of the herbarium material of the study
area was carried out. To compile a summary of the
species, materials from the main repositories were
processed: the Herbarium Fund of the Institute of
Botany and Phytointroduction (AA) — more than 50
herbarium sheets, Altai State University (ALTB) —
10 sheets, the Siberian Botanical Garden (NS) — 10
sheets, and Lomonosov Moscow State University
(MW) — more than 20 herbarium sheets [31].
Herbarium samples are presented from different
places of the Republic of Kazakhstan and dated
1840-1973.

The Latin names of the species are given
according to the international platform Plants
of World (POWO). Nomenclature citations are
based on the “World checklist of selected plant
families” system [32]. Geographical zoning and
names of mountain ranges are indicated according
to the “Physical Map of Kazakhstan”. The names
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of floristic regions are given according to the
academic publication “Flora of Kazakhstan”
[33].

Mapping of locations was carried out in the Qgis
3.12.0-Bucuresti program. The rarity category and
species status are specified in accordance with “The
IUCN Red List of Threatened Species” [7].

Results and discussion

The disappearance of populations poses a
serious threat to plants, leading to a reduction in the

range, fragmentation, and isolation of species [34,
35, 36, 37].

As a result of the inventory of herbarium
samples of D. altaica in the Herbarium Fund of
the Institute of Botany (AA), Altai State University
(ALTB), Siberian Botanical Garden (NS) and in
the digital herbarium of Moscow State University —
Depository of Living Systems “Noah’s Ark” (MW),
were found additional actual places of growth. The
main concentration of historical finds is given for
the floristic regions 22. Altai and 23. Tarbagatai
(Figure 3).
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1. Spurs of the General Syrt (Sp. gen. Syrt); 2. Tobol-Ishim (Tob.-Ishim); 3. Irtysh (Irt.); 4. Semipalatinsk pinery (Semip. pin.);

5. Kokchetav (Kokch.); 6. Caspian (Casp.); 6a. Bukeyev; 7. Aktobe; 7a. Mugodzhary (Mugodzh.); 8. Emba; 9. Turgai;
10. Western upland (West. upl.); 10a. Ulutau; 11. East upland (East upl.); 11a. Karkaraly (Kark.); 12. Zaysan;
13. Northern Ust-Urt (North. Ust-Urt); 13a. Buzachi; 13b. Mangyshlak (Mangysh.); 14. Aral; 15. Kzyl Orda;
16. Betpak-Dala; 17. Muyunkum; 18. Balkhash-Alakol (Balkh.-Alak.); 19. South Ust-Urt; 20. Kzyl-Kum;
21. Turkestan (Turk.); 22. Altai; 23. Tarbagatai (Tarb.); 24. Dzungarian Alatau (Dzung. Alat.);
25. Ile Kungei Alatau (Ile Kung. Alat.); 25a. Ketmen Terskey Alatau (Ketm.Tersk. Alat.);
26. Chu-Ili mountains (Chu-Ili moun.); 27. Kyrgyz Alatau (Kyrg. Alat.); 28. Karatau (Karat.);
29. Western Tien Shan (West T.Sh.).

Figure 3 — Map-scheme of floristic regions of Kazakhstan

The summaries of herbarium sheets of D. altaica Family Thymelaeaceae Juss., Gen.

PL.

identified during the inventory of repositories
are given below. Nomenclature quotations were
compiled with a list of generally accepted synonyms.
Original labels have been cited for actual growing
locations.

[Jussieu] 76. 1789 [4 Aug 1789] (as “Thymelaeae™)
(1789).

Genus Daphne Tourn. ex L., Sp. PlL: 356
(1753). — Mezereum C.A. Mey, Bull. Cl. Phys.-
Math. Acad. Imp. Sci. Saint-Pétersbourg 1: 358
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(1843). — Thymelaea All., Stirp. Litt. Agri Nicaeen.:
25 (1757).

Daphne altaica Pall., Fl. Ross. 1(1): 53 1784.
— Daphne altaica subsp. fasciculiflora (T.Z. Hsu)
Halda, Acta Mus. Richnov., Sect. Nat. 4: 67 (1997),
Daphne fasciculiflora T.Z. Hsu, Guihaia 10: 290
(1990), — Daphne indica Schangin, Neueste Nord.
Beytr. Phys. Geogr. Erd- Vdélkerbeschreib. 6: 109
1793. — Daphne undulata Raf., Autik. Bot. 145
1840.

22. Altai:

Kalba Highlands: Kalba Ridge (small hills
on the way to Kokpekty, 10.VIL.1967, Stepanova
E.F. (AA); Ulansky district, Koktau mountains,
sporadically in the shrub belt, 11.V1.1970, Snegirev
V.A. (AA), 5 km N. Asu-Bulak, 05.VIII.1971,
Mikheeva N.N. (AA), Ergentau, 06.VIIL.1971,
Mikheeva N.N. (AA)).

Southern Altai: Southern Altai Ridge (1840,
Karelin G., Kirilow J. (AA); tract “Cheeks” on
the tract Malokrasnoyarsky settlement, Katon,
Karakaba, 23.VII.1919, Vereshchagin V. (NS));
Sarymsakty Ridge (Bolshenarymsky district,
vicinity of Maimyr settlement, 11.VIII.1972,
M.G. Pimenov, L. Sdobnina, E. Klyuykov (MW));
Narym Range (Baltabay Mountains, 28.VII.1966,
Stepanova E.F. (AA)); Azutau Ridge (Markakolsky
district, Mramornaya town, north of Nikolaevka
village, 1.VII.1972, M.G. Pimenov, L. Sdobnina,
E. Klyuykov (MW); Mramornaya Gora Pass at the
foot of rocks, on shale talus, 23.VI.1988, Nesterenko
V.P. (ALTB)).

Western Altai: UlbaRidge (Zyryanovsky mine, in
thickets of steppe shrubs, 06/25/1925, Vereshchagin
V.N. (NS); outskirts of Ust-Kamenogorsk, in
shrubs on a steep slope of the left bank of the Ulba
river above the city, 05. VI.1931, B.K. Gornaya
Ulbinka, 25.VIII.1972, Pimenov M.G., Sdobnina
L., Klyuykov E. (MW)); Uba Ridge (spurs, near the
village of Sekisovka, 29.VII.1972, Pimenov M.G.
(MW); near the village of Verkhnyaya Ubinka,
29.VII1.1972, Pimenov M.G. (MW); spurs, near the
village of Belokamenka, 29.VIII.1973, Pimenov
M.G. (MW)).

23. Tarbagatai:

Tarbagatai: Tarbagatai Ridge (Songaria,
In m. Tarbagatai, 1841, Schrenk A.G. (AA),
intermontane valley between Western Tarbagatai
and Kzyl-Beltau mountains, floodplain of the
Terektinka River, 17.VII.1947, Gamayunova A.P.
(AA) ; Urdzharsky District, intermountain plain,
floodplain ofthe Terektinkariveralong Blagodatnoe
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village, thickets of shrubs, 17.VII.1947,
Gamayunova A.P. (AA); southern slope, gorge
of the Ak-Choka river, among rose gardens, 28.
VII.1948, Stepanova E.F. (AA), Baymurza pass,
northern slope, 06.VIL.1958, Stepanova E.F.
(AA), southern slopes, 30 km northeast of Urdzhar
village, rocky gorge, 11.VIII.1959, Goloskokov
V.P. (NS); Semipalatinsk oblast, steppe forestry
enterprise, Urdzhar tract, mountain macroslope
of Central Tarbagatai, 03.1X.1972, Gribanov L.N.
(AA)); Urdzharsky district, Besterek, Valet tract,
23.V.1977, Petrova T. (NS); Semipalat. region,
Urdzhar district, southern slope of Tarbagatai, 8
km from the village Alekseevka, 23.VIII.1979,
Klyuykov E. (MW)); Western Tarbagatai Ridge
(near the village of Urdzhar, 29.VI1.1956, Bykov
B.A. (AA); southern slopes, 30 km northeast of
the village of Urdzhar, rocky gorge, 11.VIII.1959,
Blokhin V.G.(AA)).

Sauro-Manrak: Saur ridge (Zaisan forestry,
Temir-su river valley, below the forest cordon,
11.VIIL.1969, L.N. Gribanov (AA); 5 km south of
Shargutsu village, 84°48' e. and 47°16’ N, thickets
of shrubs, May 26, 2000, Smirnov S.V., Antonyuk
E.V. (ALTB)).

As aresult of the inventory, it was found that the
distribution of the endemic species is limited by the
Kalba, Southern Altai, Sarymsakty, Narym, Azutau,
Ulba, Uba, Tarbagatai, Western Tarbagatai, Saur
ridges (Figure 4). The data obtained additionally
confirm the high endemism of the studied species and
the need for full protection of all known localities.

Thesecondimportanttaskinthestudy ofD. altaica
was the study of the coenoflora of the communities
that this species may belong to. An analysis of
the species composition of the communities,
with the participation of D. altaica, showed the
completeness of the flora of the populations. It was
found that the coenoflora of D. altaica includes
175 species of higher vascular plants belonging
to 127 genera and 42 families. In ecological terms
(Figure 5), the basis of coenoflora is mesophytes —
53%, xeromesophytes 24%, xerophytes 18% and
mesohygrophytes — 5% are represented in a smaller
proportion. The predominant life form is herbaceous
vegetation — 141 (80%) species, a small proportion
of shrubs and trees — 34 (20%) species. The main
species abundance falls on the families Poaceae
Barnhart (13.7%), Asteraceae Dumort. (13.1%),
Fabaceae Lindl. (10.8%), Rosaceae Juss. (10.3%),
Ranunculaceae Juss. (6.2%), Apiaceac Lindl.
(5.1%), Lamiaceae Martinov (4.5%).
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Figure 4 — Distribution of D. altaica in East Kazakhstan
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Figure 5 — Ecological structure of D. altaica coenoflora

Composition of D. altaica coenoflora:
Alliaceae J.G. Agardh.
Allium caeruleum Pall.

Amaranthaceae Juss.
Chenopodium album L.

Apiaceae Lindl.

Angelica sylvestris L.; Anthriscus sylvestris
(L.) Hoffm.; Bupleurum longifolium subsp. aureum
(Fisch. ex Hoffm.) Soo; B. scorzonerifolium Willd.;

Figure 6 — Leading families of the D. altaica coenoflora

Conium maculatum L.; Heracleum sibiricum L.;
Ferula soongarica Pall. ex Spreng.; Peucedanum
ruthenicum Bieb.; Pleurospermum uralense Hoffm.

Asparagaceae Juss.
Asparagus officinalis L.

Asteraceae Dumort.

Achillea millefolium L.; Alfredia cernua (L.)
Cass.; Artemisia absinthium L.; A. austriaca Jacq.;
A. glauca Pall. ex Willd.; A. sericea Web.; A.
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sieversiana Willd.; A. vulgaris L.; Cacalia hastata
L.; Centaurea sibirica L.; Cichorium intubus L.;
Cirsium helenioides (L.) Hill; C. serratuloides
(L.) Hill;; Echinops sphaerocephalus L.; Echium
vulgare L.; Galatella punctata (Wakdst. Et Kit.)
Nees; Hieracium umbellatum L.; Ligularia glauca
(L.) O. Hoftm.; Pyrethrum kelleri (Kryl. et Plotn.)
Krasch.; Serratula coronata L.; Solidago virgaurea
L., Sonchus arvensis L.; Tragopogon pratensis L.

Betulaceae Gray
Betula pendula Roth.

Boraginaceae Juss.
Myosotis krylovii Serg.; M. sparsiflora Pohl.;
Pulmonaria mollis Wulf. ex Hornem.

Brassicaceae Burnett
Bunias orientalis L.; Draba sibirica (Pall.)
Thell.; Hesperis sibirica L.

Campanulaceae Juss.
Campanula glomerata L.; Adenophora lilifolia
(L.) A. DC.

Cannabaceae Martinov
Cannabis ruderalis Janisch.; Humulus lupulus L.

Caprifoliaceae Juss.
Lonicera altaica Pall.; L. tatarica L.,

Caryophyllaceae Juss.

Dianthus superbus L.; Cerastium pauciflorum
Stev. ex Ser.; Melandrium album (Mill.) Garcke; M.
latifolium (Poir.) Maire; Stellaria graminea L.

Convolvulaceae Juss.
Calystegia sepium (L.) R. Br.; Convolvulus
arvensis L.; Cuscuta europaea L.

Cupressaceae Bartlett
Juniperus sibirica Burgsd.

Cyperaceae Juss.
Carex macroura Meinsh.; C. pallescens L.

Euphorbiaceae Juss.
Euphorbia latifolia C.A. Mey.

Fabaceae Lindl.

Astragalus danicus Retz.; A. schanginianus
Pall.; A. veresczaginii Kryl. et Sumn.; Caragana
arborescens Lam.; C. frutex (L.) C. Koch; Lathyrus
gmelinii Fritsch., L. pisiformis L.; L. pratensis L.;
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L. tuberosus L.; L. vernus (L.) Bernh.; Medicago
falcata L.; M. lupulina L.; Trifolium lupinaster L.;
T. pratense L., Vicia megalotropis Ledeb.; V. sepium
L.; V. cracca L.; V. sepium L.; V. tetrasperma (L.)
Schreb.

Geraniaceae Juss.
Geranium pseudosibiricum .
pretense L.

Mayer; G.

Hypericaceae Juss.
Hypericum perforatum L.

Iridaceae Juss.
Iris ruthenica Ker-Gawl.

Lamiaceae Martinov

Dracocephalum nutans L.; Galeopsis tetrahit
L.; Glechoma hederaceae L.; Lamium album L.;
Leonurus glaucescens Bunge; Origanum vulgare
L.; Phlomoides tuberosa (L.) Moench; Salvia
nemorosa L.

Liliaceae Juss.
Erythronium sibiricum (Fisch. et C.A. Mey.)
Kryl.; Lilium pilosiusculum (Freyn) Miscz.

Malvaceae Juss.
Lavatera thuringiaca L.

Melanthiaceae Batch ex Borkh.
Veratrum nigrum L.

Onagraceae Juss.
Chamaenerion angustifolium (L.) Scop.

Paeoniaceae Rudolphi
Paeonia anomala L.; P. hybrida Pall.

Papaveraceae Juss.
Chelidonium majus L.

Pinaceae Lindl.
Abies sibirica Ledeb.; Larix sibirica Ledeb.;
Picea obovata Ledeb.

Plantaginaceae Juss.
Plantago media L. P. major L.; Veronica
krylovii Schischk.

Poaceae Barnhart

Agropyron  pectinatum  (Bieb.)  Beauv.;
Alopecurus pratensis L.; Brachypodium pinnatum
(L.)Beauv.;B.inermis(Leyss.)Holub; Calamagrostis
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epigeios (L.) Roth; Dactylis glomerata L.; Elymus
mutabilis (Drob). Tzvel.; Elytrigia repens (L.)
Nevski; E. nevskii Tzvel.; Festuca altissima All.;
F. pratensis Huds.; F. valesiaca Gaudin; Koeleria
cristata (L.) Pers.; Melica altissima L.; M. nutans
L.; Phleum phleoides (L.) Karst.; P. pretense L.;
Phragmites australis (Cav.) Trin. ex Steud.; Poa
angustifolia L.; P. attenuata Trin.; P. pratensis L.;
P. sibirica Roshev.; Schizachne callosa (Turcz.ex
Griseb.) Ohwi; Setaria virides (L.) Beauv.

Polygonaceae Juss.

Aconogonom alpinum (All.) Schur; Fallopia
convolvulus (L.) A. Love; Rumex confertus Willd.;
Polygonum aviculare L.

Primulaceae Vent.
Primula macrocalyx Bunge

Ranunculaceae Juss.

Aconitum septentrionale Koelle; A. volubile
Pall. ex Koelle; Adonis wolgensis Stev.; Anemone
sylvestris L.; Cimicifuga foetida L.; Clematis
integrifolia L.; Delphinium dictyocarpum DC.;
D. elatum L.; Pulsatilla patens Mill.; Thalictrum
flavum L.; T. simplex L.

Rhamnaceae Juss.
Rhamnus cathartica L.

Rosaceae Juss.

Agrimonia  pilosa  Ledeb.;  Cotoneaster
melanocarpus  Fisch.ex  Blytt; Crataegus
chlorocarpa Lenné et C. Koch.; C. sanguiea Pall.;
Filipendula ulmaria (L.) Maxim.; F. vulgaris
Moench; Fragaria virides Duch; Padus avium Mill.;
Potentilla chrysantha Trev.; Rosa acicularis Lindl.;
R. pimpinellifolia L.; Rubus caesius L.; R. saxatilis
L.; Sorbus sibirica Hedl.; Spiraea chamaedrifolia
L.; S. hypericifolia L.; S. media Franz Schmidt; S.
trilobata L.

Rubiaceae Juss.
Galium boreale L.; G. verum L.

Rutaceae Juss.
Dicthamnus angustifolius G. Don. ex Sweet

Salicaceae Mirb.
Populus tremula L.; Salix bebbiana Sarg.; S.
caprea L.

Thymelaeaceae Juss.
Daphne altaica Pall.

Urticaceae Martinov
Urtica dioica L.

Viburnaceae Rafin.
Viburnum opulus L.

Violaceae Batsch
Viola canina L.; V. macroceras Bunge

The presence of weed species: Heracleum
dissectum Ledeb., Sonchus arvensis L., Cannabis
ruderalis Janisch., Humulus lupulus L., Cuscuta
europaea L. and Urtica dioica L. confirms the
presence of anthropogenic pressure on the studied
populations. When comparing the coenoflora
of D. altaica with the flora of East Kazakhstan
(Table 1), it was found that the families Apiaceae
Lindl., Brassicaceae Burnett, Fabaceae Lindl.,
Ranunculaceae Juss. and Rosaceae Juss. differ
markedly in the share of participation in the
formation of the floristic composition. This is due
to the low number of mesohygrophytic species
and the predominant number of xerophytic and
xeromesophytic species characteristic of the steppe
slopes of East Kazakhstan. Spearman’s rank
correlation coefficient is 0.56, i.e. communication is
moderate and direct. In terms of the spectrum of the
10 leading families, the coenoflora of D. altaica is
noticeably similar to the flora of East Kazakhstan.
A high percentage of species belonging to the main
10 families — 70.5%, indicates a significant degree
of anthropogenic pressure and flora transformation,
which is noticeably higher than the general indicators
for East Kazakhstan — 51.8%.

Table 1 — Leading families of the coenoflora D. altaica according to the number of species and genera

Coenoflora of D. altaica populations

Flora of East Kazakhstan

Family Number of genera, % of the Number of species, % of the | Number of species, % of the
total number total number total number
Apiaceae Lindl. 8/6,3 9/5,1 71/2,9
Asteraceae Dumort. 17/13,4 23/13.1 324/13,3
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Continuation of the table

Coenoflora of D. altaica populations Flora of East Kazakhstan
Family Number of genera, % of the Number of species, % of the Number of species, % of the
total number total number total number
Brassicaceae Burnett 3/2,4 3/1.7 120/5,2
Caryophyllaceae Juss. 4/3,1 512.8 81/3,3
Fabaceae Lindl. 6/4,7 19/10.8 183/7,5
Lamiaceae Martinov 8/6,3 8/4.5 77/3,2
Poaceae Barnhart 16/12,6 24/13.7 308/12,6
Polygonaceae Juss. 4/3,1 4/2.3 40/1,6
Ranunculaceae Juss. 8/6,3 11/6.2 10/4,2
Rosaceae Juss. 11/8,7 18/10.3 109/4,5
Bcero 85/66,9 124/70,5 1256/51,8
Conclusion (10.8%), Rosaceae Juss. (10.3%), Ranunculaceae

As a result of the inventory of herbarium
specimens, additional actual habitats of D.
altaica were established. The main concentration
of historical finds falls on the floristic regions
22. Altai and 23. Tarbagatai. As a result of the
inventory, it was found that the distribution of the
endemic species is limited by the Kalba, Southern
Altai, Sarymsakty, Narym, Azutau, Ulba, Uba,
Tarbagatai, Western Tarbagatai, and Saur ridges.
Thus, the high narrow local endemism of the
species is confirmed.

Analysis of the coenoflora of D. altaica showed
the completeness of the flora of populations. It was
found that the coenoflora of D. altaica includes 175
species of higher plants, from 127 genera and 42
families. In ecological terms, the basis of coenoflora
is mesophytes — 53%, xeromesophytes 24%,
xerophytes 18% and mesohygrophytes — 5% are
represented in a smaller proportion. The predominant
life form is herbaceous vegetation — 141 (80%)
species, a small proportion of shrubs and trees —
34 (20%) species. The main species abundance
falls on the families Poaceae Barnhart (13.7%),
Asteraceac  Dumort. (13.1%), Fabaceae Lindl.

Juss. (6.2%), Apiaceae Lindl. (5.1%), Lamiaceae
Martinov (4.5%). In terms of the spectrum of the
10 leading families, the coenoflora of D. altaica is
noticeably similar to the flora of East Kazakhstan.

The results obtained are necessary for
monitoring and searching for historical habitats of
D. altaica, compiling the route of field expedition
trips, finding areas in natural habitats, and
establishing phytocenotic relationships in D. altaica
communities.
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