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Rare and endemic plant species of the flora of Kostanay Region

Based on research conducted in the territory of Kostanay Region from 1995 to 2025, eight endemic plant spe-
cies belonging to five families and seven genera have been recorded in the region. Rare and endangered plant
species listed in the Red Book of the Republic of Kazakhstan are represented in Kostanay Region by 18 taxa:
Convallaria majalis L., Ornithogalum fischerianum Krasch., Alnus glutinosa. (L.) Gaertn., Betula
tianschanica Rupr., Dianthus capitatus subsp. andrzejowskianus Zapat., Drosera rotundifolia L., Chimaphila
umbellata (L.) W.P.C. Barton, Lilium martagon L., Tulipa sylvestris subsp. australis (Link) Pamp., Tulipa
suaveolens Roth., Nymphoides peltata (S.G. Gmel.) Kuntze, Dactylorhiza maculata subsp. fuchsii (Druce)
Hyl., Epipactis palustris (L.) Crantz., Koeleria macrantha subsp. macrantha, Stipa pennata L., Adonis
volgensis Stev., Pulsatilla patens (L.) Mill., Pulsatilla patens subsp. flavescens (Zucc.) Zéamelis
(= Pulsatilla flavescens (Zucc.) Juz.). The data were obtained through a review of literature sources and dur-
ing numerous botanical expeditions conducted by the authors in the Kostanay Region. All collected speci-
mens are deposited in the Herbarium of Kostanay Regional University (KSPI). This article presents precise
locality data for endemic and rare plant species of the region, which may contribute to improving their protec-
tion and to the development of targeted conservation measures.

Keywords: location data, flora revision, rare plant species, endemic plant species, flora of the Republic of Ka-
zakhstan, flora of Kostanay Region, Red Book of Kazakhstan, international herbaria.

Introduction

Issues of plant endemism and the protection of rare and endangered species are key elements in floristic
research for any region, including the Republic of Kazakhstan (RK). In recent decades, opportunities for re-
vising flora have significantly increased. Firstly, due to the online publication of collections from some of
the world’s richest herbaria, such as the Komarov Botanical Institute (LE) and Lomonosov Moscow State
University (MW). Secondly, through the emergence of websites like IPNI (since 1999) and GBIF (since
2001), which provide access to global biodiversity data on flora and fauna.

As a result of a more detailed study of species distributions, we clarified the ranges of many plants. It
was often found that'some species are much more widely distributed than previously known during the com-
pilation of The Flora of Kazakhstan (1956-1964) [1] and the last major floristic review of Kostanay Re-
gion [2]. Accordingly, certain species previously considered endemic to the Republic of Kazakhstan are no
longer recognized as such. At the same time, new species have been discovered, whose known distribution is
limited to the territory of Kazakhstan [3, 4]. Therefore, the list of endemic species of Kazakhstan within the
region, published by the authors, differs significantly from earlier records.

The list of rare species occurring in Kostanay Region and included in the Red Book of Kazakhstan was
also considerably revised due to the most recent edition of the Red Book and changes in nomenclature. The
results of the floristic revision of the region are also reflected in several previously published articles [5-12].

Experimental

Sampling Methods

The material was obtained through the study of the following herbaria: A. Baitursynuly Kostanay Re-
gional University (acronym: KSPI), Komarov Botanical Institute (LE), Lomonosov Moscow State University
(MW) [13], Institute of Plant and Animal Ecology, Ural Branch of RAS (SVER), Institute of Botany and
Phytointroduction (AA), as well as official websites: International Plant Names Index (IPNI) [14], Global
Biodiversity Information Facility (GBIF) [15], Plants of the World Online (POWOQ) [16]. The taxonomic
position and distribution of published species were clarified using the above-mentioned sites. Herbarium da-
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tabases were utilized to compile a comprehensive species list based on updated taxonomic data. As a result
of the analysis of current distribution data, the authors determined the status of each species.

A database was created summarizing families and species. For each species, the Latin name is provided
according to the International Plant Names Index (IPNI) [14]. The label text from herbarium specimens was
used to determine collection dates and precise locations.

The final, verified checklist of vascular plants of Kostanay Region (1,145 species from 452 genera and
101 families) was published by the authors in 2024 [17].

Geographic Coverage

General Information: Kostanay Region is an administrative area in northern Kazakhstan, covering
196,001 km?, with a population of 864,550 (as of 2022).

Figure 1. Kostanay Region on the map of Kazakhstan

In Figure 1, Kostanay Region is marked in red in the north of the Republic of Kazakhstan. Geographical
coordinates of the region: center (Kostanay city): 53°12'00" N, 63°38'00" E, north (Zverinogolovoe village):
54°45' N, 64°86' E, south (Torgai village): 49°63' N, 63°49' E, west (Zhitikara city): 52°16' N, 61°22' E, east
(Sarykol village): 53°31' N, 65°53" E [18].

Relief: most of the north of the region is occupied by the southwestern edge of the West Siberian Low-
land, to the south of it is the Turgai plateau; in the west of the region is the undulating plain of the Trans-Ural
plateau, and in the southeast are the spurs of the Sary-Arka. The territory is characterized by a relatively flat
terrain. The average altitude above sea level varies from 200 to 400 m [17].

Results and Discussion

Taxonomic Coverage

The vascular plant flora of Kostanay Region includes 1,145 species, 452 genera, and 101 families. The
taxonomic structure is dominated by the division Magnoliophyta, with a small proportion of pteridophytes
and gymnosperms. The ratio of monocots to dicots in Magnoliophyta is approximately 1:3.8. The leading
family in the flora is Asteraceae Dumort. (196 species), followed by Poaceae Barnhart — 91 species,

Fabaceae Lindl. — 76 species, Amaranthaceae Juss. — 75 species, Brassicaceae Burgett — 62 species,
Caryophyllaceae Juss. — 49 species, Cyperaceae Juss. — 43 species, Rosaceae Juss. — 42 species,
Plantaginaceae Juss. — 32 species, Apiaceae Lindl. — 32 species. The composition of leading families re-

flects the general floristic patterns typical of the arid and semi-arid zones of Kazakhstan [17].
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Traits Coverage

In the Kostanay Region, 8 species endemic to Kazakhstan, belonging to 5 families and 7 genera, were
identified based on the revision of endemic vascular plants of Kazakhstan [12]. The Red Book of the Repub-
lic of Kazakhstan includes rare and endangered species, 18 of which are found in this region (Tab. 1).

Tablel
Endemic, Rare, and Endangered Species in the Territory of Kostanay Region

Ne Family Species name Herbarium | Conservation Status | Endemism
1 |Asteraceae Artemisia camelorum Krasch. MW Not Evaluated ED RK
2 |Asteraceae Jurinea transuralensis Iljin AA Not Evaluated ED RK
3 |Amaranthaceae |Climacoptera turgaica (lljin) Botsch. MW Not Evaluated ED RK
4 |Amaranthaceae |Petrosimonia hirsutissima (Bunge) Iljin MW Not Evaluated ED RK
5 |Asparagaceae |Convallaria majalis L. KSPI Vulnerable, KK RK not ED
6 |Asparagaceae |Ornithogalum fischerianum Krasch. KSPI Vulnerable, KK RK not ED
7 |Betulaceae Alnus glutinosa (L.) Gaertn. KSPI Vulnerable, KK RK not ED
g |Betulaceae Betula saviczii V.N. Vassil. LE Not Evaluated ED RK
g |Betulaceae Betula tianschanica Rupr. KSPI Vulnerable, KK RK not ED
10 |Carvophyllacese | Dianthus capiatus subsp. KSPI™ | Vulnerable, KK RK | not ED
11 |Droseraceae Drosera rotundifolia L. MW Critically Endangered not ED
12 Ericaceae Chimaphila umbellata (L.) KSP| Vulnerable. KK RK ot ED

W.P.C. Barton ’
13 |Fabaceae Astragalus chaetolobus Bunge MW Not Evaluated ED RK
14 |Liliaceae Tulipa auliekolica Perezhogin LE Not Evaluated ED RK
15 |Liliaceae Tulipa turgaica Perezhogin LE Not Evaluated ED RK
16 Liliaceae (Tlijilri]pk&)l ;)gr\rlwiitris subsp. australis SVER Vulnerable, KK RK not ED
17 |Liliaceae Tulipa suaveolens Roth KSPI Vulnerable, KK RK not ED
18 |Liliaceae Lilium martagon L. KSPI | Critically Endangered | not ED
19 |Menyanthaceae [Nymphoides peltata (S.G. Gmel.) Kuntze KSPI Vulnerable, KK RK not ED
20 Orchidaceae Dactylorhiza maculata subsp. fuchsii KSPI Vulnerable. KK RK ot ED

(Druce) Hyl. ’
21 |Orchidaceae Epipactis palustris (L.) Crantz KSPI Vulnerable, KK RK not ED
29 |Poaceae Koeleria macrantha (Ledeb.) Schult MW Vulnerable, KK RK not ED
23 |Poaceae Stipa pennata L. SVER Vulnerable, KK RK |  not ED
24 |Ranunculaceae |Adonis volgensis Stev. SVER Vulnerable, KK RK not ED
o5 |Ranunculaceae |Pulsatilla patens (L.) Mill. KSPI Vulnerable, KK RK not ED
2% Ranunculaceae Pulsatillfi patgns subsp. flavescens KSP| Vulnerable. KK RK not ED

(Zucc.) Zamelis '

KK RK — Red Book of Republic of Kazakhstan, ED RK — Endemic of Republic of Kazakhstan

The following species (Tab. 2) from the Orchidaceae family grow in the territory of Kostanay Region
and are recommended for inclusion in the new edition of the “Red Book of the Republic of Kazakhstan”.

6 Fundamental and Experimental Biology. 2026, 31, 1(121)



Rare and endemic plant...

Table 2
List of Orchidaceae species occurring in the territory of Kostanay Region
Ne Species name Herbarium Instance collection point Conssgt\ijastlon Endemism
Dactylorhiza incarnata (L.) Naurzum State Nature Re-
1 [Sob MW serve, 20 km east of Aksuat absent not ED
village
Dactylorhiza incarnata subsp. Naurzum State Nature Re-
2 |[cilicica (Klinge) H.Sund. MW serve, 5 km southwest of absent not ED
Aksuat village
Dactylorhiza salina Naurzum State Nature Re-
3 (Turcz. ex Lindl.) So6 MW serve, wet meadow near spring absent not ED
outlets, north of the Naurzum
pine forest
4 Epipactis atrorubens (Hoffm.) LE, KSPI Uzunkol Dlst_rlc_t, vicinity of absent not ED
Bess. KrasnyeBorki village
Gymnadenia conopsea (L.) Semiozyorny District, Aman-
5 |R. Br. LE Karagay forest, edge of a salt absent not ED
flat
6 Malaxis monophyllos (L.) Sw. LE Mendykara D|_str|ct, mossy absent not ED
area near a spring by the lake
7 Splranthes australis (R.Br.) MW Mendykara District, mossy absent ot ED
Lindl. lake near Borovoye village

Temporal Coverage

The study of vascular plant flora in Kostanay Region spans approximately a 100-year period. The col-
lections conducted by A.G. Voronov, F.N. Rusanov, and others in the Naurzum Nature Reserve during the
first half of the 20th century are of particular historical and scientific importance. Herbarium specimens from
that period are preserved in Russia, in Saint Petersburg, at the Herbarium of the Komarov Botanical Institute
(LE), as well as at the Herbarium of Lomonosov Moscow State University (MW). Later collections from the
Naurzum Reserve are also stored at MSU’s Herbarium (MW). Collections from the late 20th century, led by
Professor P.G. Pugachev, were primarily carried out by students of Kostanay Pedagogical University and are
labeled accordingly. Over the past 30 years, the authors of this article, researchers from Kostanay Regional
University (KRU), namely Y.V. Perezhogin, Zh.T. Suyundikova, O.V. Borodulina, and others, have studied
the flora of Kostanay Region. Their materials are stored in the herbarium of A. Baitursynuly Kostanay Re-
gional University (acronym: KSPI).

Usage Licence

This is an open-access article distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author
and source are credited.

Usage Licence: Creative Commons Public Domain Waiver (CC-Zero).

Data Resources

Number of data packages: 2

Titles of data packages: 1. Endemic and Rare Species of Kostanay Region, 2. List of Orchidaceae Spe-
cies Occurring in Kostanay Region

Data Format: CSV

Description: The databases contain species lists, including 26 endemic and rare species (1st database) and
7 species from the Orchidaceae family (2nd database). Each entry includes information on taxonomic names,
the names of herbaria where specimens are stored, collector names and specimen numbers, precise collection
locations in nature, conservation status, and endemism within the Republic of Kazakhstan (Tab. 3).
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Table 3
Column Descriptions for Plant Species Dataset
Column Label Column Description
Family Plant family
Genus Plant genus
Species Species epithet
Author Author of the species name
Herbarium Abbreviation of the herbarium where the specimen is stored
Collector Number Serial number assigned to a specific collection by the botanist or collectorgroup
Collector Name Name(s) of the person(s) who collected the herbarium specimen
Collection Time Collection date, as indicated on the herbarium label
Instance Collection Point Description of the specific location where the specimen was collected
Conservation Status Conservation status according to the Red Book of Plants of the Republic of Kazakhstan
Endemism Indicates whether the species is endemic to the Republic of Kazakhstan or not

Conclusions and Recommendations

1. Eight endemic species from five families and seven genera grow in the territory of Kostanay Region.

2. Two species previously listed as endemic in The Flora of Kazakhstan have been synonymized and
are no longer considered endemic: Betula kirghisorum Sawicz and Linaria dolichocarpa Klokov.

3. Astragalus kustanaicus Popov, Bot. Mater. Gerb. Bot. Inst. Komarova Akad. Nauk S.S.S.R. 10: 16
(1947). Naurzum State Nature Reserve, steppe, 05.06.2009, collected by students of Kostanay State Peda-
gogical Institute (KSP101892). Kostanay Region, Semiozyorny (= Auliekol) District, 1.8 km southwest of
the Dievsky state farm, 09.06.1964, Samorodov Yu., Lodinova T. (MW0846220).

Listed in POWO as an endemic species of the Republic of Kazakhstan. However, it is not endemic, as it
was also found in Orenburg Region, Russian Federation (Orenburg Oblast, Sol-lletsk District, Troitsky
Chalk Hills, slope of a chalk hill, 05.06.2015) [19].

4. Rare and endangered plant species listed in the Red Book of the Republic of Kazakhstan are repre-
sented in Kostanay Region by 18 taxa (species and subspecies): Convallaria majalis L., Ornithogalum
fischerianum Krasch., Alnus glutinosa (L.) Gaertn., Betula tianschanica Rupr., Dianthus capitatus subsp.
andrzejowskianus Zapat., Drosera rotundifolia L., Chimaphila umbellata (L.) W.P.C. Barton, Lilium
martagon L., Tulipa sylvestris subsp. australis (Link) Pamp., Tulipa suaveolens Roth., Nymphoides peltata
(S.G. Gmel.) Kuntze, Dactylorhiza maculata subsp. fuchsii (Druce) Hyl., Epipactis palustris (L.) Crantz,
Koeleria macrantha subsp. macrantha, Stipa pennata L., Adonis volgensis Stev., Pulsatilla patens (L.) Mill.,
Pulsatilla patens subsp. flavescens (Zucc.) Zamelis (= Pulsatilla flavescens (Zucc.) Juz.).

5. The following species from the Orchidaceae family grow in Kostanay Region and are recommended
for inclusion in the next edition of the “Red Book of the Republic of Kazakhstan”: Dactylorhiza incarnata
(L.) So6, Dactylorhiza incarnata subsp. cilicica (Klinge) H. Sund., Dactylorhiza salina (Turcz. ex Lindl.)
So6, Epipactis atrorubens (Hoffm. ex Bernh.) Bess., Gymnadenia conopsea (L.) R.Br., Malaxis monophyllos
(L.) Sw., and Spiranthes australis (R.Br.) Lindl.

6. The results of this research provide a revised checklist that will contribute to updating information
on rare and endemic plants in the forthcoming edition of The Flora of Kazakhstan.
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KocTanaii 00J1bICHIHBIH ()JIOPACBIHAAFBI CHPEK
’K9He IHIEMHUKAJIBIK 6CIMIK TypJiepi

19952025 »xwunpap apanbirbiHna Kocranait o6mbicel aymarbinaa (Conrycrik Kasakcran) kyprisinren
KOIDKBUIIBIK 3epTTeyiiep HoTmKeciHae, 0y eHipae Kasakcran PecnyOnnkacbiHa FaHa TOH 5 TyKbIMJIAC 1eH 7
TYBICKA YKaTaThIH 8 SHIEMHUKAJIBIK OCIMAIK TYpi eceTiHi aHbIkTanasl. Enimizain Kpi3sut kiTaOblHa €HIi31IreH
CHUPEK JKOHE JKOUBLIBIN Oapa jkaTKaH eciMaikrep Typiiepi Kocranait oOmbsickiHna 18 TakcOHMEH (TypIep jKoHe
TYpTapMakrapbl) Kepceriires, aran aitkanma: Convallaria majalis L., Ornithogalum fischerianum Krasch.,
Alnus glutinosa (L.) Gaertn., Betula tianschanica Rupr., Dianthus capitatus subsp. andrzejowskianus Zapat.,
Drosera rotundifolia L., Chimaphila umbellata (L.) W.P.C. Barton, Lilium martagon L., Tulipa sylvestris
subsp. australis (Link) Pamp., Tulipa suaveolens Roth., Nymphoides peltata (S.G. Gmel.) Kuntze,
Dactylorhiza maculata subsp. fuchsii (Druce) Hyl., Epipactis palustris (L.) Crantz., Koeleria macrantha
subsp. macrantha, Stipa pennata L., Adonis volgensis Stev., Pulsatilla patens (L.) Mill., Pulsatilla patens
subsp. flavescens (Zucc.) Zamelis (= Pulsatilla flavescens (Zucc.) Juz.). Marepuannap Kocranaii oGiibich!
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ayMarbIHIAFbl 9/IcOM AEPEeKKe3Jep/i Tajjay JKoHe aBTOPJIapAblH KONTereH OOTAaHUKAIBIK SKCIEAUIUSIAPbI
HOTIDKECIHIE JKMHAIABL. bapnblk Marepuanmap Axmer badtypcbiHynsl atbiHgarsl Kocranait eHipiik
yHuBepcuTeTiHiH ['epbapuii kopeiHAa (KbIcKapTbuFaH ataybl — KSPI) cakramran. Makana Kocranait
OOJIBICHI ayMarbIHIA OCETIH CHPEK JKOHE SHIEMUSIBIK OCIMIIKTEPIH Tapaybl Typajabl HAKThl MANIMETTepl
YCBIHA OTBIPHII, OJIAPJIBIH THIM/II JKOHE HBICAHAJIBI KOPFay IIapajapblH 93ipiieyre MYMKIHIIK Oepexi.

Kinm ce3dep: opHamackaH epi Typaisl MaliMeTTep, (ropaiapisl caHay, eCIMIIKTepAiH CHpEeK TypJiepi,
OCIMIIKTEpIiH SHAEMUIIBIK Typiiepi, Kasakcran PecmyOmukaceiHbiH (ropacel, Kocranaii 0OIBICEIHBIH
¢opacsi, Kazakcran Pecniyonukaceinbiy Kpi3bu1 kiTabbl, Xansikapansik [ epbapuiinep

10.B. Ilepexxorun, O.B. boponynuna, XK.T. CyronasikoBa

Penxue u sunemuunbie BUAbI pactreHuii guiopsl Kocranaiickoi o01acru

B pesynpraTte MHOTONETHUX MccaenoBaHui Ha Tepputopun Kocranaiickoii oomactu (CeBepHblil Kazaxcran)
B 19952025 rr. BBISICHWIIOCH, YTO HA HEll mpom3pacTaioT 8 sHAeMU4HBIX (g PecryOmukn KasaxcraH) Bu-
JIOB U3 5 ceMelcTB U 7 pojoB. Penkue u rcuesaroniyie BUIAbl pacTeHHid, BHECEHHbIE B KpacHylo KHuUry Pec-
nyomuku KasaxcraH, Ha Tepputopun Kocranalickoil 001acTu npeacTaBieHsl 18 TakcoHaMu (BUIIBI B TTO/IBH-
ne): Convallaria majalis L., Ornithogalum fischerianum Krasch., Alnus glutinosa' (L.) Gaertn., Betula
tianschanica Rupr., Dianthus capitatus subsp. andrzejowskianus Zapat., Drosera rotundifolia L., Chimaphila
umbellata (L.) W.P.C. Barton, Lilium martagon L., Tulipa sylvestris subsp. australis (Link) Pamp., Tulipa
suaveolens Roth., Nymphoides peltata (S.G. Gmel.) Kuntze, Dactylorhiza maculata subsp. fuchsii (Druce)
Hyl., Epipactis palustris (L.) Crantz., Koeleria macrantha subsp. macrantha, Stipa pennata L., Adonis
volgensis Stev., Pulsatilla patens (L.) Mill., Pulsatilla patens subsp. Flavescens (Zucc.) Zamelis (= Pulsatilla
flavescens (Zucc.) Juz.). Matepuansl cobpaHsl B pe3yibTaTe 00pabOTKH JMTEPATYPHBIX HCTOYHUKOB U MHO-
TOYHCIICHHBIX 0OTAHMYECKUX IKCIEUINN aBTOPOB 10 Tepputoprn KocraHatickoii obnact. XpaHsaTcs: MaTe-
puansl B repbapHoM (onne KocTaHalicKOro pernoHanbHOTO YHHBEpCHTEeTa MMeHH Axmer BaiiTypchIHYIBI
(akpornm KSPI). [laHHast cTaThsl MPUBOJIUT KOHKPETHBIC JaHHBIE O MECTOHAXOXKICHUH SHAEMHYHBIX U peji-
KUX BHJOB Ha TeppuTopuu KocraHnalckoit 06macTy, 4To Ho3BOIHT 3G (GEKTUBHO 3aIIUIIATh HX U pa3paboTaTh
JIOIOJTHUTEIbHBIC TOUETHBIC MEPHI OXPaHBL.

Knroueevie cnosa: cBeneHUs 0 MECTOHAXOXKJICHHH, PEBH3US (GJIOPBI, PEIKHE BHJbI PACTCHUH, SHIEMHYHBIC
BUAIBI pacTeHnd, dropa Pecrrybnmkn KazaxcraH, ¢nopa Kocranaiickoit oomactu, Kpacnas xamra PK, mex-
nmyHaponHbie ['epbapuu
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