DOI 10.31489/2020BMG1/47-53

UDC 633.38:571.56

M.Yu. Ishmuratoval, M.A. Zhunussovaz, S.S. Tyrzhanoval, M.M. Silant’eva’

"Ye.A. Buketov Karaganda State University, Kazakhstan;
ZKaraganda Medical University, Kazakhstan;
3Altai State University, Barnaul
(E-mail: margarita.ishmur@mail.ru)

Study of spreading and plant resources of herbs Scabiosa ochroleuca L.
and Scabiosa isetensis L. on the territory of Karaganda region

The results of the study of the distribution and raw stocks of herbs Scabiosa ochroleuca and Secabiosa
isetensis are presented in the article. Populations involving Scabiosa ochroleuca are timed to meadow, stable
meadows, scaffolding forests, river valleys, and intersectional downhill. Individuals grow on the territory of
the mountains of Karkaraly, Kuu, Ulytau, Ortau, Kyzyltau, Aksoran, Kent, Bektauata, Buyratau, Spasskiy
hills, on river valleys of the rivers Nura, Sherubai-Nura, Sarysu, Shiderty, etc. Features of growth of Scabiosa
ochroleuca as a part of a cereal-herbal varia Scabiosa ochroleuca, scabiosa-herbal varia, herbal varia-cereal
and herbal varia-shrubby community are described. Yield of above-ground was 220-350/kg/ha (in terms of
air-dry weight). The total area of detected crops with the participation. of Scabiosa ochroleuca co-set
61.3 hectares with an exploitation reserve of 186.26 centners, the volume of pessible collection of raw mate-
rials — 111.76 centners. The growth of Scabiosa isetensis is timed to the slopes and tops of rocky nozzles,
slopes of mountains, steppe rac-nine areas. Individuals of this¢species are found in the mountains of
Karkaraly, Ulytau, Ortau, Kyzyltau, in the desert of Beth-pakdala, on the exits of rocks of the Central Ka-
zakhstan small breeder as part of scabiosa-stipa-herbal varia and cereal-herbal varia communities. Yield of
air-dry raw materials was 285-310 kg/ha. The total area is calculated at 29.8 ha, exploitation reserve is
87.83 centners, the volume of possible raw material collection is calculated at 52.70 centners.

Keywords: Scabiosa ochroleuca, Scabiosa isetensis, spreading, harvest, raw material resources, Central Ka-
zakhstan, population, exploitation reserve, volume of possible collection.

Introduction

About 6,000 species of vascular plants grow in the Republic [1], about 1000 species have information
about the use in folk medicine [2] or proven biological activity [3]. At the same time, the Pharmacopoeia of
Kazakhstan includes about 160 species of plants, half of which do not grow in the natural flora. Increasing
interest in phytotherapy and phyto-pharmacology in the world [4, 5] raises the question of expanding the
range of herbs by introduction-species of natural flora.

Most interested for the study:is objects having sufficient range and stocks suitable for industrial gather-
ing of raw materials.

In recent years, among the objects under study, the genus Scabiosa L. (Dipsacaceae family) has the
greatest prospect.<The most common species in Kazakshatn are Scabiosa ochroleuca L. and Scabiosa
isetensis L. [3],which show a wide range of biological activity: antioxidant, antimicrobial, antiradical, anti-
inflammatory, cytotoxic, antipyretic, diuretic and others [3, 6-8]. In folk medicine, species of genus
Scabiosa L. find applications in the treatment of respiratory diseases (asthma, re-spiral infections, tuberculo-
sis; coughing), rheumatism, gout, gastrointestinal tract, atherosclerosis, rheumatism, bones and for improving
blood circulation [2, 3, 8-15]. On the basis of the above-ground organs of both species of Scabiosa, projects
of regulatory documentation for raw materials has been proposed, the technology of obtaining extracts and
their biological activity have been elaborated [16].

In order to fully assess the feasibility of using species as sources of medicinal raw materials, a study of
distribution and raw materials is needed. This aspect was the purpose of this study.

Objects and methodology

The study focused on natural populations of Scabiosa ochroleuca L. and Scabiosa isetensis L., which
grow in the territory of Karaganda region.

Identification of habitats of the species was carried out according to herbal samples of Ye.A. Buketov
Karaganda State University, JSC «Scientific and production holding» Phytochemistry», field diaries and re-
sults of expeditionary trips.
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In the study of raw materials were applied traditional methodological guidelines [17-19]. Field study of
plants was carried out in 2016-2019 by route-reconnaissance method with lying of accounting sites. The
number of sites of 1 m” varied from 30 to 50 pieces. Raw materials were cut from each site and weighed on a
wet and air-dry weight. Only well-developed samples in the generative phase were taken into account when
assessing stocks.

The average value of weight from the one accounting site was recalculated per unit area, yield data was
radiated. Area of areas of both species of Scabiosa was determined by equating sides with a geometric fig-
ure, measuring a figure side pedometer and calculating its area. Calculation of explotation reserve was car-
ried out by multiplying plo-slot by yield, volume of possible collection — as 4045 % of explotation reserve.

Statistical treatment of the results was carried out according to the method of N.L. Udolskaya [20].

Results and discussion

The study of the distribution of species showed that Scabiosa ochroleuca and Scabiosa isetensis are
widespread on the territory of the Central Kazakhstan, forming seedlings suitable for raw materials harvest-
ing.

Populations involving Scabiosa ochroleuca are timed to meadow, steppe meadow areas, forest blades,
river valleys, and intervalley downsides. The meeting of plants in the mountains of Karkaraly, Kuu, Ulytau,
Ortau, Kyzyltau, Aksoran, Kent, Bektauata, Buyratau, Spassky hills, on /the river valleys of Nura River,
Sherubai-Nura, Sarysu, Shiderts, etc. (Fig. 1).

BES ey

1 — Scabiosa ochroleuca; 2 — Scabiosa isetensis

Figure 1. The spreading of populations of Scabiosa ochroleuca and Scabiosa isetensis
on the territory of the Karaganda region

Scabiosa isetensis is a more xerophytic species, whose populations are located to the slopes and tops of
rocky nozzles, on the slopes of mountains, on steppe lowland areas. It is found in the mountains of
Karkarala, Ulytau, Ortau, Kyzyltau, in the Betpakdala Desert, on the exits of the rocks of the central-
kazakhstany hills.

Thickets of Scabiosa ochroleuca are noted in the territory of the Korneevsky woods, in Mountains
Ulytau, Spassky hills and in Mountains Buyratau, being a part cereal — herbal varia, scabiosa — herbal var-
ia, herbal varia — cereal and herbal varia — shrubby communities.
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In the cereal — herbal varia community in Korneev forests (Bukhar-
Zhyrau district of Karaganda region) the total projective coating was 80—
85 %, the aspect of vegetation was motley-green. In the community
Calamagrosis epigeios dominated with an abundance of copl and a vitality of
4-5 points, the subdominant was Scabiosa ochroleuca with an abundance of
sp and a vitality of 5 points (Fig. 2).

The species composition of the community is estimated by 20-25 spe-
cies with an abundance of sol-sp and a vitality of 3 to 5 points. Plants are
placed in 2 tiers: the upper (80-100 cm high) is represented by high-growth
herbs Calamagrostis epigeios, Achillea salicifolia, Artemisia dracunculus,
Scabiosa ochroleuca, Serratula cotonata; the lower tier (20 to 70 cm high) is
represented by low-growth herbaceous species Vicia cracca, Lathyrus
pratensis, Trifolium lupinaster and others.

The yield of above-ground parts of Scabiosa ochroleuca was 250 kg of
dry raw material per 1 ha (Table 1).

Figure 2. Flowering shoot The area of the overgrowth is estimated at 12.5 hectares. The exploita-
of Scabiosa ochroleuca tion reserve was 31.25 centners, and the volume of possible collection —
in Korneevsky woods 18.75 centners.
Table 1

Yield and raw material resources of Scabiosa ochroleuca in the territory of the Central Kazakhstan

Community Place of location Yield, Square, ha Exploitation Volums: of possible
kg/ha reserve, centner | collection, centner

Cereal — herbal varia Korneevsky woods 25045 12,5 31,25 18,75
Scabiosa — herbal varia | Ulytau Mountains 312+11 22,4 69,89 41,93
Herbal varia — cereal Spassky hills 220+12 5,6 12,32 7,40
Herbal varia — shrubby | Buyratau Mountains | 350£15 20,8 72,80 43,68
communities
TOTAL: 61,3 186,26 111,76

Scabiosa — herbal varia communities are situated on the territory of the Ulytau Mountains (Ulytau Dis-
trict of Karaganda Region), live on the sub-mountain plains with settled meadows. The general projective
community coverage is 95-100 %. The aspect is green with yellow spots. The dominated species in the
community was Scabiosa ochroleuca with an abundance of copl and a vitality of 5 points, the remaining
species are components with an abundance of sol-sp and a vitality of 4-5 points. Species composition is es-
timated in 25-27 species. The species are placed in 2 tiers: the upper one (up to 90 cm high) consists of high-
edged herbs as Filipendula ulmaria, Scabiosa ochroleuca, Calamagrostis epigeios; lower tier (up to 40 cm
high) form such species as Galatella angustifolia, Achillea millefolium, Glycyrrhiza uralensis and others.

The total volume of communities was 22.4 ha with an average yield of 312 kg/ha of air-dry raw materi-
als (Table 1). The exploitation reserve of raw materials of above-ground parts amounted to 69.89 centners
with the volume of possible collection — 41.93 centners.

Herbal varia-cereal community is situated in Spassky hills (Bukhar-Zhyrau district of Karaganda re-
gion), located on inter-river and river valleys. The total projective cover was 75-80 %, the aspect was motly.
Dominant in.the community was Filipendula ulmaria with abundance of cop-sp and a vitality 4 points, co-
dominants are Agropyron cristatum, Hordeum jubatum with abundance of sp and vitality 3—4 points. The rest
species of the community (23-25 species) is composed as components with an abundance of un-sol-sp and a
vitality of 3—5 points. The plant is placed in 2 tiers — upper and lower herbaceous. The upper tier (60-80 cm
high) is formed by Filipendula ulmaria, Tanacetum vulgare, Scabiosa ochroleuca, Calamagrostis epigeios;
lower (up to 30 cm high) consists of individuals Galatella divaricata, Sanguisorba officinalis, Trifolium
arvense, etc.

The yield of Scabiosa ochroleuca was 220 kg/ha. The total area of communities involving Scabiosa
was 5.6 hectares. The explotaition reserve was 12.32 centners and the volume of possible collection was
7.40 centners.

Herbal varia — shrub communities have been identified on the territory of the Buyratau Mountains
(Osakarov district of Karaganda region) on lowland and foothills areas on an area of 20.8 hectares. Total pro-
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jective cover was 80-90 %, aspect of motly-green. Dominant in the community was Spiraea hypericifolia
with an abundance of sp and a vitality of 4 points; co-dominant was Galatella tatarica with an abundance of
sp and a vitality of 3—4 points. The component composition of communities is defined in 20-22 species. In
this community, species grow in 3 tiers. The upper shrub tier (100—120 cm tall) is formed by individuals of
Spiraea hypericifolia; the middle tier (50-100 cm high) formed with high-growth herbs — Scabiosa
ochroleuca, Calamagrostis epigeios, Alopecurus pratense, Kochia scoparia; the third tier (up to 50 cm tall)
formed low herbs — Galatella tatarica, Agropyron cristatum, Lathyrus pratensis, Allium rubens and others.

The yield at this point was a maximum of 350 kg/ha (Table 1). The explotation reserve amounted to
72.80 centners, and the volume of possible collection was 43.68 centners.

Thus, the total area of detected communities with the participation of Scabiosa ochroleuca is amounted
to 61.3 hectares with an exploitation reserve of 186.26 centners, the volume of possible collection:of raw
materials — 111.76 centners.

For Scabiosa isetensis significant overgrowth is noted in the mountains of Ulytau and Buyratau on the
dry rocky areas and slopes of hills (Fig. 3). Sometimes the growth sites of both species can intersect.

ey
-k

Figure 3. Flowering shoot of Scabiosa isetensis in Ulytau Mountains

In nature were noted scabiosa — festuca — herval varia and cereal — herbal varia communities with
participation of Scabiosa isetensis.

Scabiosa — festuca — herval varia.communities are situated to the slopes of the low scrolls and the
foot of the Ulytau Mountains;mainly the southern and eastern exposition. Total projective cover ranged from
60 to 75 %, species composition was 18—20 species, vegetation aspect pale-green with motly inclusions.

In the community-on:the_ territory of the Ulytau mountains is dominated Festuca valesiaca with an
abundance of copl and a vitality 3—4 points, co-dominant was Scabiosa isetensis with an abundance sp and a
vitality 4 points. Community components have an abundance of un to sol and a vitality of 2—5 points. Due to
the sparse growth of plants, no tiers have been isolated.

The area was estimated at 18.2 ha with a yield of 285 kg/ha of air-dry raw material (Table 2). The ex-
ploitation/stock of raw materials is defined as 51.87 centners with the volume of possible raw materials col-
lection of 31.12 centners.

Table 2

Yield and raw material resources of Scabiosa isetensis in the territory of the Central Kazakhstan

. . Yield, |Square,| Exploitation | Volume of possible
Community Place of location .
kg/ha ha |reserve, centner | collection, centner
Scabiosa — festuca — herval varia | Ulytau Mountains | 28512 | 18,2 51,87 31,12
Cereal — herbal varia Buyratau Mountains | 31015 | 11,6 35,96 21,58
TOTAL.: 29,8 87,83 52,70

In the Buyratau Mountains Scabiosa isetensis lives as part of a cereal-herbal varia community. The total
projective cover is 50—60 %, the vegetation aspect is motly. Individuals of Scabiosa are located to slopes of
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nozzles and lowland steppe sections. In this community is dominated Stipa pennata and Agropyron cristatum
with an abundance of copl-2 and a vitality of 5 points, co-dominant was Scabiosa isetensis with an abun-
dance of sp-cop and a vitality of 3—4 points. The remaining species 20-22 are classified as components with
an abundance of un-sol-sp and a vitality of 3—5 points.

The yield of the raw material was 310 kg/ha; the exploitation reserve was estimated at 35.96 centners at
the volume of possible raw material collection of 21.58 centners (Table 2).

The total area of Scabiosa isetensis is calculated at 29.8 ha, exploitation reserve is 87.83 centners, the
volume of possible raw material collection is calculated at 52.70 centners.

Conclusion

On the territory of the Central Kazakhstan (Karaganda region) the main places of location and points of
growth of Scabiosa ochroleuca and Scabiosa isetensis have been revealed. Populations with the participa-
tions of Scabiosa ocroleuca are located to meadow, steppe meadow areas, woods edges, river valleys,
lowhill depressions. The occurrence of the plant in the mountains of Karkaraly, Kuu, Ulytau, Ortau,
Kyzyltau, Aksoran, Kent, Bektauata, Buyratau, Spassky hills, on the river valleys of Nura River, Sherubai-
Nura, Sarysu, Shiderty, etc.

Thickets of Scabiosa ochroleuca are noted on the territory of the Korneevsky woods, in Mountains
Ulytau, Spasky hills and in Mountains Buyratau, being a part cereal — herbal varia, scabiosa — herbal varia,
herbal varia — cereal and herbal varia — shrubby communities. The total ‘area of Scabiosa ochroleuca was
61.3 hectares with an exploitation reserve of 186.26 centners, the volume of possible collection of raw mate-
rials — 111.76 centners.

Scabiosa isetensis is a more xerophytic species, whose populations are located to the slopes and tops of
rocky nozzles, on the slopes of mountains, on steppe lowland areas. It is found in the mountains of Karkraly,
Ulytau, Ortau, Kyzyltau, in the Betpakdala Desert, on the exits of the rocks of the central-kazakhstany hills
as a part of scabiosa — festuca — herval varia and and cereal — herval varia communities. The total area of
Scabiosa isetensis was 87.83 centners, and the volume of possible raw material collection is calculated at
52.70 centners.
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Scabiosa ochroleuca L. wone Scabiosa isetensis L. 1apijiik eciMaikTepiHiH
Kaparanabl 00/1bI1ChI ayMa¥FbIH/Ia TAPAJIYbI MEH OCIMIIK pecypcTapbiH 3epTITey

Maxkanazia nopinik eciMuikrepain — Scabiosa ochroleuca men Scabiosa isetensis-IbIH Tapaiybl MEH LIHKi3aT
KOPBIH 3€pPTTey HOTHKeJepi KeNTipiiareH. Bo3FbuIT capbl CKaOMO3/IbIH IOMYJIIUsIApbIHA [IAIEBIHIBIK, Jaja
LIAJIFBIH/AAPEI, OPMaH JKUEKTepi, ©3eH aHrapnapsl xatansl. [apaxrap Kapxkapanel, Ky; ¥mabeiray, Opray,
Kesuiray, Axcopar, Kenr, bexrayara, byiipatay Taynapeinga, Cnacck KplpaTtapbeiaaa, Hypa, Illepyb6aii-
Hypa, Capsicy, [ixepTi xaoHe T.0. 03¢H aHFapiapbinaa ecefi. JoHai-enTi, CkaOuo3AbI-1IONTi, MenTi-19HIl
JKOHE IONTi OyTanap TOOBIHBIH KYpaMBIHIAFb! OO3FBUIT Capbl CKAOMO3/BIH OCY epeKIIeTIKTepl CHITaTTaFaH.
Bosreuir-capsr ckabmo3asiy kep Oeringeri eHiMamimiri 220-350 kr/ra Kypanbl (ayagarsl KYprak CalMarbl
GoiibiHIna). BO3FBUIT capbl cKaOMO3IbIH KATHICYBIMEH aHBIKTAaJFaH KOTHIPIAp/bIH JKalMbl aynaHel 61,3 ra,
naiijanany pesepBi 186,26 11, am MyMKiH OOJAaTBIH MIMKI3aTTHl JKMHAY KemeMi — 111,76 1 Kypansl.
M3eTukanbIK ckabHuo3 Taylsl KeIpaTTapia, Tay OeKTepiepiHze. jkoHe Jaya jKa3bIKTapbIHBIH OeTkeilnepi MeH
BIHAapeiHaa ecedi. byn Typain sxeke Typnepi Kapkapansl, Yieitay, Optay, Kei3suitay Ttaysapbinia,
bernaknana meminne, Opranslk KazakcraH ycak IIOKbIAPBIHBIH, XKapTacTapbIHAQ, CKaOHO3/bI-OeTereti-
IIONTI JKOHE MSHI-LIONTI KaybIMAACTBIKTAPIBIH KypaMblHAA Ke3fecedi. AyaMeH KEeNTipiireH IIHKi3aT
enimziniri 285-310 kr/ra Kypazasl. Bytanapapis sxaaimel aygansl 29,8 ra AeHreliHae ecenTelreH, naianany
Kops! 87,83 11, IMKI3aTTHI )KUHAY MYMKIHAITI 52,70 11 Kypassl.

Kinm ce30ep: Scabiosa isetensis, Scabiosa ochroleuca; Tapanysl, ©HIMIUII, MHKi3aT KOpbl, OpTaibIK
Kazakcran, momyssiws, naiaaany KOpel, >KHHaYAbIH MYMKIH MeJIIIepi.

M.IO. NmmyparoBa, M.A. XKynycosa, C.C. Treipxanosa, M.M. CunanteeBa

N3ydyeHue pacnpocTpaHeHHsI H PACTHTEIbHBIX PeCypcoB
JIeKapCTBEeHHbIX pacTeHuil Scabiosa ochroleuca L. u Scabiosa isetensis L.
Ha TeppuTopun Kaparanauuckoi odsacrtu

B crarse npuBeIeHB! NTOTH M3YUCHUS PACIIPOCTPAHEHHS U CHIPHEBBIX 3aMacOB JICKAPCTBEHHBIX PAaCTCHUH —
cKabHMOo3bI OlleTHO-KEATONH M CKaOHo3bl nceTckoi. [lomymsuu ¢ yqacTueM ckaOHo3bl OJIeTHO-KEITOH TpH-
YpOYEHBI K JTyTOBEIM, OCTEITHCHHBIM JIyraM, OIYIIKaM JIECOB, PEYHBIM JOJIHHAM, MEXCOIIOUYHBIM MOHIDKEHH-
aM. Ocobu npownspacrator Ha Tepputopuu rop Kapxapansi, Kyy, Vieitay, Optay, Ke3eiiray, Axcopas,
KenT, bekrayara, byiiparay, Cracckux comok, mo pednsiM poiauHam pp. Hypa, Lllepybaii-Hypa, Capsicy,
Hlugeptel u ap. Onmcansl 0COOEHHOCTH MPOM3PACTaHHS CKaOMO3bI ONEIHO-KENTOH B COCTaBe 371aKOBO-
Pa3HOTPABHOTO, CKabHO30BO-Pa3HOTPABHOTO, Pa3HOTPABHO-37IaKOBOTO M Pa3HOTPABHO-KYCTAPHUKOBOTO CO-
ob1ecTBa. Y poskaifHOCTh HaJ3eMHBIX OpraHOB CKaOHo3bI OiietHO-xkenTol cocraBmia 220-350 kr/ra (B mepe-
cueTe Ha BO3AYHIHO-CyXod Bec). OOmas momangsb BBIBICHHBIX 3apociedfl ¢ ydacTueM ckabmosbl OiemHo-
JKeITol cocraBmia 61,3 ra mpH SKCIUTyaTalMOHHOM 3amace 186,26 11, 00beM BO3MOXHOTO cOopa CBHIPhS —
111,76 u. Ilpomspacranue ckaOMO3bI MCETCKOH HPHYpPOYEHO K CKIOHAM M BEPIIMHAM KaMEHHUCTBIX COIIOK,
CKJIOHaM Top, K CTENHBIX PaBHUHHBIM ydacTkaM. OcoOM JaHHOTO BHJa BCTpewaroTcs B ropax Kapkapaisl,
Visitay, Opray, Kei3einray, B mycteiHe bernmaxnana, mo Beixogam ckan LlenTpansrHo-KaszaxcTanckoro men-
KOCOIIOYHUKA B COCTaBE CKaOMO30BO-THUITIaKOBO-PA3HOTPABHBIX U 3JIAKOBO-PA3HOTPABHBIX COOOIIECTB. Ypo-
JKaWHOCTh BO3IYIIHO-CYXOTO ChIpbsi cocTaBuina 285-310 kr/ra. CoBoKymHas IIIoNa/ib 3apociieil paccunTana
Ha ypoBHe 29,8 ra, 3amac 3KcIutyatanun coctasiset 87,83 11, 00beM Bo3MOKHOTO cOopa ceipbs — 52,70 1.

Knioueswie cnosa: Scabiosa isetensis, Scabiosa ochroleuca, pacnpocTpaHeHue, ypoxKaitHOCTb, CHIPbEBEHIC 3a-
nacel, L{enTpanbaenit Kazaxcran, nomyssinus, SKCIUTyaTaIllMOHHEIH 3a1mac, 00beM BO3MOXKHOTO cOopa.
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