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Family Caryophyllaceae in the flora of Central Kazakhstan:
species composition, spreading, practical use

This article analyzes the species composition of the family Caryophyllaceae of the flora of Central Kazakh-
stan within the Karaganda and Ulytau regions, the distribution of identified taxa, ecobiomorpholegical fea-
tures and phytoprotective status. It was revealed that the family Caryophyllaceae includes 80 species from 18
genera, which is 44.4% of the species flora of this family of Kazakhstan and 7.2% of the total number of,spe-
cies of the flora of Central Kazakhstan. The leading genera by number of species are SilenedlZ. (28 species)
and Dianthus L. (11 species). Endemic species are 2 taxa. Phytoprotective status has¢l species, which is in-
cluded in rare and endangered plants of Karaganda region. In relation to moisture conditions, mesophytes (12
species) prevail among the described taxa, xeromesophytes (19 species) are in the second place, and mesoxe-
rophytes (16 species) are in the third position. Analysis of life forms showed predominance of herbaceous
perennial (60 species) and annual (16 species) forms. Among the species of the family/Caryophyllaceae, the
following economically valuable groups were noted: weedy, medicinal, poisonous, and suitable for perfumery
and cosmetic purposes, ornamental, technical, fodder and honey-bearing groups.

Keywords: family Caryophyllaceae, flora, Central Kazakhstan,-speciesicomposition, ecological groups, life
forms, useful properties, phytoprotective status.

Introduction

The flora of Kazakhstan is represented by a unique,species composition, which is determined by the di-
versity of landscapes and soil and climatic conditions. The flora of the regions is characterized by various
ecological groups of plants, including every-biont and stenobiont species. According to the last data, the flo-
ra of Kazakhstan includes about 6040 speciesyfrom 1118 genera, including 709 endemics and 387 species
listed in the Red Book of Kazakhstan [1, 2]

The territory of Central Kazakhstan is poorly studied in terms of determining the species composition,
ecobiomorphological features andieconomic properties of plants. When analyzing the flora of the region, it is
necessary to take into account large families, one of which is Caryophyllaceae. This family is included in the
list of the largest taxa of Kazakhstan, includes 282 species from 42 genera; among them 20 endemic species
and 11 species listed in the'Red/Book of Kazakhstan [3, 4]. The family is cosmopolitan, but the dominant
species composition‘growssin,Central and East Asia [1].

Representatives of the family Caryophyllaceae participate in the formation of phytocenoses of steppe,
meadow and ferest zones. They are promising medicinal, ornamental, fodder crops, and also have technical
and haney-bearing value. Plants are rich in biological active compounds, which have adaptogenic, tonic, an-
timicrobial, and antiviral properties [5-8].

Weak study of this family is connected with high variability of species; so, in particular, plants from
genera are difficult to identify Silene, Oberna,Elisanthe, Melandrium, etc.

Within the framework of preparing a complete outline of the flora of Karaganda region, we analyze
large families to understand their species richness, structural features, useful properties and to identify spe-
cies in need of protection.

The aim of this study is to determine the current species composition of species of the family Caryo-
phyllaceae and to rank them by biomorphs, ecological groups and to identify economically valuable plants.

Experimental

The species composition was analyzed on the basis of literature data [1, 2, 9-13], analysis of the herbar-
ium fund of the Biology and Geography Department of Karaganda University named after academician E.A.
Buketov (QAR), the State National Natural Park “Buiratau”, Astana (NUR) and Zhezkazgan Botanical Gar-
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den, data from the Nature Museum of the Institute of Ecology of Plants and Animals, data presented on the
GBIF platform, as well as the results of our own field collections.

Species names are given according to taxonomic GBIF categories (https://www.gbif.org/).

Ecological groups were identified on the basis of the relationship of plants to moisture conditions [14],
life forms — according to the publication of 1.G. Serebryakov [15], economic groups — according to refer-
ence books [5-8, 16-18].

The allocation and justification of the status of rare endangered species of the region was carried out on
the basis of the own materials and works of M.S. Baitenov [3, 4], the list of rare and endangered plants of
Karaganda region [19].

Results and Discussions

The territory of the Central Kazakhstan (Karaganda region) is located within the continental West Sibe-
rian steppe zone and occupies a middle position in the republic. The following floristic districtstare located
on the territory of the Central Kazakhstan.

Taxonomic analysis

Present days, the family Caryophyllaceae of the flora of Central Kazakhstan is ‘represented by
80 species belonging to 18 genera (Table 1), which is 44.4% of the total number-of species composition of
this family of Kazakhstan flora and 6.45% of the total number of species of the flora of Central Kazakhstan.

Table 1
Taxonomic composition of species of family Caryophyllaceae

Ne Total number of spe- Total number of o% L
L - o of total species in
Genus cies in Central Species in Kazakhstan
Kazakhstan, pcs. Kazakhstan, pcs.

1 | Herniaria L. 2 4 50

2 | Spergula L. 1 1 100

3 | Spergularia (Pers.) J. & C. Presl. 5 5 100

4 | Holosteum L. 2 2 100

5 | Sagina L. 1 3 33,3

6 | Cerastium L. 4 12 33,3

7 | Lepyrodiclis Fenzl 1 2 50

8 | Stellaria L. 6 19 31,6

9 | Sabulina L. 3 7 42,8

10 | Moehringia L. 1 3 33,3

11 | Arenaria L. 4 12 33,3

12 | Acanthophyllum C. A. Mey: 1 6 16,7

13 | Petrorhagia (Ser. ex DC.) Link 1 1 100

14 | Gypsophila L. 7 21 33,3

15 | Agrostemma L 1 1 100

16 | Dianthus L. 11 24 45,8

17 | Saponaria L. 1 1 100

18 | Silene L° 28 56 50

Thedeading positions on species diversity are occupied by 2 genera: Silene L. and Dianthus L. Thus,
genus Silene K. includes the following species: S. sibirica var. holopetala (Bunge) Lazkov, S. sibirica (L.)
Pers., S. anisoloba Schrenk, S. lithophila Kar. & Kir., S. praemixta M. Pop., S. chlorantha (Willd.) Ehrh.,
S. multiflora (Ehrh.) Pers., S. balchaschensis Schischk., S. gavrilovii (Krasn.) M. Pop., S. graminifolia Otth,
S. karkaralensis A. Dm. et M. Pop., S. adenopetala Raik., S. incurvifolia Kar. & Kir., S. dichotoma Ehrh.,
S. betpakdalensis Bajt., S. suffrutescens M. Bieb., S. altaica Pers., S. alexandrae B. Keller, S. brahuica
Boiss., S. nutans L., and S. repens Patrin. Taxonomic composition of representatives of the family Caryo-
phyllaceae, growing on the territory of Central Kazakhstan is presented in Figure 1.
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Figure 1. Numerical distribution of species in genera of the family Caryophyllaceae of the flora of Central Kazakhstan

According to the number of species, Caryophyllaceaeare among the 10 leading families of the flora of
Central Kazakhstan [17], occupying the 6th position (Table 2).:Representatives of this family occupy 7.24%
of the total number of species and 5.66% of the total number of genera.

Table 2
The list of the leading families by:species composition of Central Kazakhstan flora
Ne Family Number,of % of total number Number of % of total number
genera, pcs. of genera Species, pcs. of species
1 Asteraceae 50 10,3 187 14,9
2 Fabaceae 22 4,6 113 9,0
3 Brassicaceae 44 9,1 82 6,5
4 Poaceae 30 6,2 81 6,5
5 Chenopodiaceae 24 4,9 74 5,9
6 Caryophyllaceae 15 3,1 57 4,5
7 Lamiaceae 20 4,1 50 4,0
8 Boraginaceae 20 4,1 49 3,9
9 Apiaceae 30 6,2 47 3,7
10| Scrophulariaceae 10 2,1 47 3,7

Among 80 species 2 endemics (Silene holopetala Bunge and Silene anisoloba Schrenk) were recorded,
which is 2.5 % of the total species composition. One species (Agrostemma chalcedonica) is classified as a
rare and endangered species of Karaganda region [19].

Ecological analysis

The comparative analysis of the presented species showed that the majority of species belong to the group of
mesophytes — 22 taxa (27.5%), xeromesophytes — 19 taxa (23.8%), mesoxerophytes — 16 taxa (20%), xero-
phytes — 9 taxa (11.3%), hygrophytes — 7 taxa (8.7%) (Fig. 2).
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Figure 1. Ranking of representatives of the family Caryophyllaceae, growing on the territory ofiCe Kaz an,

depending on moisture conditions \
Ecobiomorphological analysis

By life form, perennial herbaceous plants predominate with 60 species (75%),
2" position with 16 species (20%), and biennial herbs with 4 species (5%) are on the 3"

® perennial plants
® annual plants

® biennial plants

Figure 2. Life for atives of family Caryophyllaceae of central Kazakhstan flora

Ranking of represent mily by economic importance was carried out; and it was found that
most species of Caryophyl e have weed value, a smaller number of species are poisonous and soap, me-
dicinal, ornamental, technic er and honey-bearing species are found (Fig. 3).

Figure 3. Practical-useful groups of species of family Caryophyllaceae of Central Kazakhstan flora
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Thus, species of the genus Arenaria, Cerastium, Dianthus, Gypsophila, Lychnis chalcedonica, Sapona-
ria officinalis, Stellaria, Vaccaria hispanica have ornamental value. The following species are used in folk
and traditional medicine: Cerastium arvense L, Dianthus versicolor Fisch. ex Link, Gypsophila paniculata L.,
Lychnis chalcedonica L., Saponaria officinalis L., Stellaria graminea L., Vaccaria hispanica (Mill.) Rausch-
ert.

Conclusion

Thus, on the basis of field studies, collection of information on scientific publications and analysis of
the herbarium fund, it was found that 80 species of 18 genera of representatives of the family Caryophyl-
laceae grow on the territory of Central Kazakhstan. Ranking by ecological groups and life forms was carried
out. Depending on moistening conditions mesophytic species prevail, perennial herbaceous plants. dominate
by life form. Species with weed, poisonous, medicinal, ornamental, technical, soap, fodder, honey-bearing
value were identified.
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P.T. Mycuna, M.M. CunantseBa, M.1O. Ummypatona, E.A. I'aBpuibkoBa,
C.VY. Tneykenona, A.T. Hypkenosa

Opraabik Kazakcranubsin Caryophyllaceae TykbIMaachIHbIH OKiJIAepi:
TYPJIIK KYpaMbl, TAPAJTYbl sKIHe NaiigajiaHy MYMKIiHIIKTepi

Maxkanana Kaparangel skoHe ¥uwsitay oOmeictapsl mierinne Opranslk  Kasakctan — ¢uopachlHBIH
Caryophyllaceae TyKpIMAAChIHBIH TYpIiK KYpaMbl, aHBIKTaJfaH TaKCOHAAPJBIH Tapanybl, 3K0OHOMOpdoo-
THSUTBIK epeKIIeNTiKTepi xoHe GuTokopray Moprebeci Tannanran. Caryophyllaceae tykpimuacoina 18 TyKpiM-
nmacteiH 80 Typi KipeTiHi aHBIKTanmsl, Oy1 Kaszakcranmarsl OCBbl TYKBIMIACTapIbIH TYpJiepi (IIOpachIHBIH
44,4%-p1H sxoHe OpTanslk Kazakcran ¢iopackHbIH >kamImbel TypiepiniH 3,2%-bIH Kypaiasl. Typrepain caHsl
OoiipIHIIA KeTekn TykpiMaactap — Silene L. (28 Typ) sxone Dianthus L. (11 Typ). DHAeMUKaIBIK TYpiep —*
2 takcoH. Kaparanasl 0OJIBICEIHBIH CUPEK KE3ECETiH )KOHE KOUBUIBIN Oapa KaTKaH eCiMIIKTepiHe eHri3UIreH
1 Typ purokopray moptebecine ue. CumarraaraH TAKCOHAAp apachblHAa OPTAHbIH bUFANJAaHY XKaF AailaapbiHa
KaTBICTHI OipiHII oppiHAa — Mezodurtep (12 Typ), exinumri opsiHaa — kcepomesodpurrep (197ryp), yuriamm
opbiaia — Me3okcepodurrep (16 Typ) 6aceim. Caryophyllaceae TykpiMaacs! TypriepiniH inmiHae MbIHA KO-
HOMMKAJIBIK KYH/IBI TOIITap aTall eTiIi: apaMIIenTep, ASPLTiK, YIbl, maphroMepIik-KOCMeTHKaIBIK MaKcaT-
Tap¥ra KapaM/ibl, COHIIK, TEXHUKABIK, MaJl a3bIKTHIK JKOHE OasI/ibL.

Kinm coe3dep: Caryophyllaceae tyxemvaacer, ¢uopa, Opranslk Kasakcran, Typ Kypamsl, SKOJIOIHIBIK TOII-
Tap, TIpIILUIIK GopManapsel, maiaagel Kacuerrepi, GUToKopray Mapredeci.

P.T. Mycuna, M.M. CunanteeBa, M.1O. Ummvyparosa, E.A. T aBpuibkoBa,
C.V. TneykenoBa, A.T. HypkeHoBa

IIpencraButesnn cemeiicrBa Caryophyllaceae entpaasnoro Kazaxcrana:
BH/IOBO#i COCTAB, PACIIPOCTPAHEHUE M BO3MOKHOCTH MCI0JIb30BAHHS

B crarse npoaHatu3upoBaH BHIOBOI coctaB cemeiicTBa Caryophyllaceae dmopsr LientpansHoro Kazaxcrana
B npeznenax Kaparanmuackod u YiblTayckoi 00yacTeli, paClmpocTpaHeHHe BBIIBICHHBIX TaKCOHOB, YKOOMO-
MopdoJornueckue 0CoOEHHOCTH U (UTOOXpaHHBIN cTaryc. OmpeneneHo, 4To B coctaB cemeiicta Caryo-
phyllaceae Bxoaut 80 BumoB u3 18 pomos, 4to cocrasisier 44,4 % oT (GIopsl BUAOB AaHHOTO cemeiicTBa Ka-
3axcTaHa u 7,2 % ot obmero uncna BuAOB (aopsr Llentpamsaoro Kazaxcrana. Bexymumn pogamu mo gwc-
neunnoct BunoB siBisirorest Silene L. (28) @ Dianthus L. (11 BumoB). DHAeMUYHBIMH BHIAMH SBISOTCS 2
TakcoHa. PUTOOXpaHHBIN CTaTyc/MMEET 1 BU, KOTOPBII BKIIOUEH B peKUe U Hcue3aromue pacteHus Kapa-
raHAnHCKON o6macty. [10NOTHOIIEHHIO K YCIOBHAM YBIQXKHEHUS CPEIM ONHMCAHHBIX TAKCOHOB NMPE0OIagaloT
me3oduts! (12 BuIoB), Ha BTOpPOM MecTe — Kcepome3oduTsl (19), Ha TpeTbeil o3I — ME30KCEePOPHTHI
(16 BumoB). AHanM3 XXKM3HEHHBIX (HOPM MOKa3as IpeodiaiaHie TPaBTHUCTHIX MHOTONIeTHHX (60) 1 oHONeT-
Hux (16 Bumos) ¢opm. Cpenn BUIOB cemeiictBa Caryophyllaceae ormeuens! crieayromme Xo3siCTBEHHO-
LIEHHbIE TPYIIITB: COPHBIE, JIeKapCTBEHHBIE, SIIOBUTHIC, IPUTOTHBIC IS Map(hIOMEPHO-KOCMETHYECKUX IeTIeH,
JIeKOpaTUBHBIE, TEXHNYECKHE, KOPMOBBIE U MEIOHOCHEIE.

Knroueswie cnosa:icemeiictso Caryophyllaceae, ¢umopa, IlentpanbHbiii KazaxcraH, BUIOBOH cocTaB, 9KOJIO-
THYeCKUE TPYIITBL, XKXU3HEHHBIE YOPMBI, OJIE3HBIE CBOMCTBA, YUTOOXPAHHBIN CTATYC.
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