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Phytocenotic Characteristics and Resources of Ferula songarica
in Central Kazakhstan (within the Ulytau and Karaganda Regions)

The study of the biological characteristics and resource potential of medicinal plants is an important task in
modern botany and pharmacognosy. One of the promising medicinal species in the flora of Kazakhstan is
Ferula songarica, which is characterized by a high content of biologically active compounds and valuable
pharmacological properties. The aim of this study was to identify populations of F. songarica in natural con-
ditions in Central Kazakhstan and to assess plant raw material resources. Field studies were conducted in
2024-2025 using a route-reconnaissance method at eight key sites located in the Ulytau and Karaganda re-
gions. During the study, plant density, morphometric parameters, yield, exploitable raw material reserves, and
potential harvest volume were determined. It was established that natural populations containing F. songarica
are characterized by a sparse spatial distribution of individuals. The density of reproductive plants ranges
from 0.36 to 6.05 plants/10 m?, and plant height is 83.06-133.2 cm. The yield of roots, calculated on an air-
dry weight basis, was 3,580-7,010 kg/ha, and that of aboveground parts was 234-315 kg/ha. The total area of
plots suitable for raw material harvesting was 281.5 ha. The exploitable stock of roots is estimated at 1,874.85
tons, and that of the herbaceous parts at 79.22 tons. The potential harvest volume of roots is estimated at
183.8 tons, and that of aboveground parts at 55.43 tons. The results obtained demonstrate the feasibility of
harvesting F. songarica raw materials in natural conditions for the production of medicinal and
parapharmaceutical products.

Keywords: Ferula songarica, population, yield, Central Kazakhstan, exploitable stock, potential harvest vol-
ume, roots, aboveground biomass, medicinal plant raw materials.

Introduction

The vegetation of Kazakhstan is characterized by a high level of biodiversity and significant resource
potential for medicinal plants. According to current estimates, the flora of Kazakhstan includes more than
5,500 species of vascular plants [1], of which about 270 species are used in traditional and official medi-
cine [2]. Many of them possess valuable pharmacological properties and are considered promising sources of
biologically active compounds for the pharmaceutical industry [3-5].

A special place among medicinal plants is occupied by representatives of the genus Ferula L.
(Apiaceae), which is one of the largest genera in the family and includes more than 180 species [6], distrib-
uted primarily in the arid and subarid regions of Central Asia, Iran, Afghanistan, and western China. The
main centers of species diversity for the genus are also concentrated in Kazakhstan, where about 48 species
of Ferula grow, many of which have medicinal, forage, and economic value [7].

Plants of the genus Ferula have long been widely used in practice, primarily in three capacities: as for-
age, medicinal, and essential oil plants [2, 6]. In recent years, interest in the pharmacological properties of
ferulas has increased significantly, due to their high content of biologically active compounds, primarily
terpenoid coumarins, terpene alcohols and their esters with aromatic acids, as well as sesquiterpene lac-
tones [8-11]. These compounds are considered promising targets for further pharmacological research and
the search for new drugs.

One of the promising representatives of the genus is Ferula songarica Pall. ex Spreng. The species in-
habits the steppe and foothill regions of Kazakhstan [12]. The species is of economic interest as a medicinal
plant possessing anti-inflammatory, antitumor, and antispasmodic properties, used in traditional medicine for
the treatment of diseases of the joints, cardiovascular and digestive systems, as well as an antioxidant and
immune stimulant [13, 14].
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To understand the potential for practical use of F. songarica, research is needed to study natural popula-
tions and assess raw material reserves.

In light of the above, the aim of this study was to investigate the population characteristics and assess
the raw material reserves of F. songarica under various ecological and phytocenotic conditions in Central
Kazakhstan.

Experimental

Field studies were conducted in the first ten days of June 2024-2025, when F. songarica plants were in
the mass flowering phase. A preliminary analysis of the species’ distribution was performed based on an
analysis of herbarium collections (QAR and NUR herbaria).

Field surveys to determine the resources of the studied species were conducted using a route-
reconnaissance method. In natural stands, we determined yield, stand density, and raw material reserves of
aboveground and underground organs, and described the floristic composition of the sites [15, 16]. The stud-
ies were conducted in warm and dry weather; raw material collection for yield assessment was carried out in
the morning, after the dew had dried.

The assessment of raw material reserves in the communities was conducted using the key plot meth-
od [17]. At each plot, the area, density of marketable specimens, yield, and reserves of underground and
aboveground parts were assessed in terms of air-dry weight. The area of the stands was determined by map-
ping their configuration to geometric shapes. Control points were recorded using GPS, after which the di-
mensions and area of the stands were calculated. To assess yield, raw material was harvested from at least
8-10 plots, and underground organs from 4 plots. Young and middle-aged generative individuals served as
marketable specimens.

The aboveground biomass was cut with pruning shears at a height of 10-12 cm from the soil surface to
maximize the collection of leaves and inflorescences. F. songarica roots were dug up at a depth of
50-60 cm. The harvested biomass was dried in a room protected from sunlight [18]. The grass intended for
drying was cut into smaller pieces (8—12 cm), the roots were washed to remove soil and also cut into smaller
pieces (5-6 cm long and up to 2-3 cm wide). During drying, the raw material was regularly turned to prevent
spoilage.

The air-dried raw material was weighed separately for each site. When selecting sites suitable for har-
vesting, the standards of Good Agricultural and Collection Practices (GACP) were taken into account [19].

The exploitable stock of raw material was calculated by multiplying the yield per unit area by the total
area of the stands. The volume of the potential annual harvest of roots was set at 10 % of the exploitable
stock, and that of aboveground parts at 70 % [20].

Species identification was performed based on the Flora of Kazakhstan [21], and Latin names were cit-
ed according to the Plants of the World Online (POWO) system.

Statistical analysis of the results was performed using the method of N.L. Udolskaya [22].

Results and Discussion

Field studies have shown that F. songarica is characterized by a sparse spatial distribution of individu-
als. The plants are found primarily as solitary specimens, in small groups of 6-8 individuals, or in thickets
ranging in size from 10x20 to 20x70 m. This type of distribution is characteristic of many species of the ge-
nus Ferula growing in the steppe and semi-arid ecosystems of Central Asia, where the spatial structure of
populations is determined by soil moisture conditions, microtopography, and competitive interactions with
other plant species [21].

In the Karaganda and Ulytau regions (Central Kazakhstan), we surveyed sites containing natural stands
of F. songarica, which cover the slopes of gentle, low hills and inter-hill depressions at elevations ranging
from 250 to 540 m above sea level (Fig. 1). The flora of the surveyed areas consists of flowering plants of
Ferula songarica and associated species: Festuca valesiaca, Agropyron cristatum, Artemisia austricaca, Ar-
temisia frigida, Artemisia dracunculus, Artemisia nitrosa, Artemisia pauciflora, Galatella villosa, Galatella
tatarica, Astragalus danicus, Thymus marschallianus, Potentilla bifurca, Potentilla humifusa, Jurinea
multiflora, Centaurea scabiosa, Phlomoides tuberosa, Atraphaxis spinosa, Androsace turkestanica, Carex
sp., Ranunculus sp., Caragana frutex, Erysimum diffusum, Rosa spinosissima, Descurainia sophia, Spiraea
hypericifolia, Achillea nobilis, Elytrigia repens, and others. Vegetation aspect: yellow-green.
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Figure 1. Typical habitats of Ferula songarica in Central Kazakhstan

Key site No. 1 is located in the vicinity of the village of Baikonyr, Ulytau District, Ulytau Region
(N 47.83524, E 65.50149, elevation 250 m above sea level). The site covers an area of 225 ha. The soils con-
sist of clayey saline meadows. The plant community belongs to the wormwood-grass-ferula type of
phytocenoses. The dominant species is F. songarica (copl, coverage about 80 %), the subdominants are spe-
cies of the genus Artemisia (cop2, coverage about 80 %), and the herbaceous layer is arranged in two tiers.
The density of generative individuals is 6.05+0.52 individuals/10 m2. The average height of reproductive
plants is 133.2 + 6.65 cm. The diameter of the aboveground part varies from 24 to 46 cm, and the length of
the root system is 20-35 cm. The average plant density is 0.82 + 0.06 plants/m?. The raw material yield was
7,010 kg/ha on a dry weight basis (Tab. 1). The exploitable stock of root raw material is estimated at
1,577.25 tons; that of grass at 64.13 tons (Tab. 2). The potential harvest volume is estimated at 157.0 and
44.89 tons, respectively.

Table 1

Yield and raw material reserves of Ferula songarica roots in Central Kazakhstan
(on an air-dry weight basis)

Region Key site Area of thickets, ha Yield, kg/ha Operational re- Po_tentlal raw ma-
serves, tons terial harvest, tons
1 225.0 7,010+£212 1,577.25 157.0
Ulytau 2 25.0 6970+340 174.25 14.4
3 7.1 3688+256 26.18 2.6
4 5.0 51524302 25.76 2.6
5 5.3 50204340 26.61 2.7
Karaganda 6 4.8 4250+180 2.0 0.2
7 3.2 3,580+190 11.45 1.2
8 6.1 5,140+260 31.35 3.1
Total: 281.5 1,874.85 183.8
Table 2

Yield and raw material reserves of Ferula songarica aboveground part in Central Kazakhstan
(in terms of air-dry weight)

Region Key site Area of r:he stand, Yield, kg/ha Operational Po.tential raw ma-
a reserves, tons | terial harvest, tons
Ulytau 1 225.0 285+18 64.13 44.89
2 25.0 260+31 6.5 4.55
3 7.1 315422 2.24 1.56
4 5.0 220+£30 1.1 0.77
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Continuation of Table 2

Region Key site Area of;he stand, Yield, kg/ha Operational Po_tential raw ma-
a reserves, tons | terial harvest, tons
5 5.3 312425 1.65 1.15
Karaganda 6 4.8 250+19 1.2 0.84
7 3.2 234421 0.75 0.52
8 6.1 270+34 1.65 1.15
Total: 281.5 79.22 55.43

Key site No. 2 is also located in the Ulytau Region, Ulytau District, 15 km north of the village of
Baikonur (N 47.83442, E 65.93964, elevation 347 m above sea level). The area of the vegetation cover is 25
ha. The soils are clayey-saline. The phytocenosis belongs to the grass-wormwood-ferula type. The vegetation
is two-tiered. The main dominants are F. songarica (copl, coverage about 65 %), Calamagrostis epigeios,
and Poa bulbosa (cop2, 10-15 %). The height of generative plants is 125.2+6.57 cm. The number of vegeta-
tive individuals is 18.3+1.52 individuals/100 m?. The average height of generative plants is 125.2+6.65 cm.
The density of generative plants is 0.824+0.06 plants/m?. The number of vegetative plants reaches 18.3+1.52
plants/100 m?. The diameter of the above-ground plant mass is 20-37 cm, and the root length is 15-25 cm.
The raw material yield was 6,970 kg/ha on a dry weight basis (Tab. 1). The exploitable root stock is estimat-
ed at 174.25 tons on a dry weight basis, and the potential raw material harvest volume is 14.4 tons. For the
aboveground parts, these figures are estimated at 6.5 and 4.55 tons, respectively.

Key site No. 3 is located in the Zhanaarkinsky District of the Ulytau Region, near the village of Aktubek
(N 48.56255; E 70.90449, elevation 462 m above sea level). The site covers an area of 7.1 hectares. The
plant community is a ferula-reed type. The main dominant species are: F. songarica (cop2), Calamagrostis
epigeios (soc). The total projective cover reaches 70 %. The herbaceous layer is two-tiered and species-poor.
The density of generative individuals is 0.36+ 0.02 individuals/10 m?, which is the lowest value among the
studied plots. Plants are found singly or in small groups of 5-8 individuals. The average height of generative
plants is 93.06+7.39 cm. Root yield is 3,688 kg/ha. The exploitable stock is estimated at 26.18 tons, and the
potential harvest volume is 2.6 tons (Tab. 1). The exploitable stock of aboveground parts, with a yield of
315 kg/ha, amounted to 2.24 tons, and the potential harvest volume was 1.56 tons (Tab. 2).

Key site No. 4 is located in the Ulytau District, near the Krasnaya Zaimka wintering grounds, on a
rocky, gravelly hill (N 48.73330; E 66.89036, elevation 539 m above sea level). The area covers 5 ha. The
phytocenosis also belongs to the ferula-calamagrostis type. Main dominants: F. songarica (cop2),
Calamagrostis epigeios (soc). Total cover is up to 65-75 %. The herbaceous layer is three-tiered, with a spe-
cies composition of up to 15 taxa. The density of generative individuals is 0.41+ 0.01 individuals/10 m?, and
the number of vegetative individuals is 21.3£1.92 individuals/100 m?. The average height of generative
plants is 135.1£6.52 cm. Root yield amounted to 5,152 kg/ha on a dry weight basis. The exploitable stock is
estimated at 25.76 tons, and the potential harvest volume of underground organs is 2.6 tons (Tab. 1). For
aboveground parts, the raw material yield was 220 kg/ha, the exploitable stock is estimated at 1.1 tons, and
the potential harvest volume at 0.77 tons.

Key site No. 5 is located in the Karaganda Region, Karkaraly District, near the village of Matak
(N 49.68053; E 74.70494, elevation 540 m above sea level). The study plot covers an area of 5 hectares. The
community belongs to the ferula-calamagrostis type. The dominant species are F. songarica (cop2) and
Calamagrostis epigeios (soc), with a total projective cover reaching 65 %. The herbaceous layer is two-
tiered, and the species composition of the community consists of approximately 10-11 taxa. The density of
generative individuals is 0.83+ 0.05 individuals/10 m?, and the number of vegetative individuals is 20.2+1.72
individuals/100 m?. The average height of generative plants is 121.2+6.65 cm. Root yield was 5,020 kg/ha,
and herb yield was 312 kg/ha. The exploitable root stock is estimated at 26.61 tons, with a potential harvest
of 2.7 tons; for grass, these figures are estimated at 1.65 and 1.15 tons, respectively (Tab. 1, 2).

Key site No. 6 is located in the Karaganda Region, Karkaralinsky District, near the village of Koktas
(N 49.61813; E 75.00541, elevation 522 m above sea level). The area of the study plot is 4.8 ha. The com-
munity belongs to the ferula-caragana type. The dominant species are F. songarica (cop2) and Caragana
frutex (copl); the species composition of the community comprises about 15 taxa. The total projective cover
is estimated at 80-85 %. The herbaceous layer is three-tiered. The density of generative individuals is
0.54+ 0.04 individuals/10 m?, and the number of vegetative individuals is 5.9+0.07 individuals/100 m?.
The average height of generative plants is 126.8+8.2 cm. Root yield was 4,250 kg/ha, and grass yield was
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250 kg/ha (Tab. 1, 2). The exploitable root stock is estimated at 2.0 tons, and the grass stock at 1.2 tons. The
potential harvest volume of roots and grass was 0.2 and 0.84 tons, respectively.

Key site No. 7 is located in the Abai District of the Karaganda Region, on the slopes of the Spassky
Hills (N 49.50934; E 73.25108, elevation 605 m above sea level). The site covers an area of 3.2 ha and is
dominated by a rose-spirea-ferula community, with a total projective cover of 90 %. The dominant species is
Rosa spinosissima (cop2), with Spiraea hypericifolia (copl) and F. songarica (cop — sp) as co-dominants.
The overall species composition is quite rich—up to 18-20 taxa. The herbaceous layer is three-tiered. The
density of generative individuals is 0.81+ 0.06 individuals/10 m?, and the number of vegetative individuals is
10.5+0.04 individuals/100 m?. The average height of generative plants is 112.6+£8.3 cm. Root yield was
3,580 kg/ha, and above-ground yield was 234 kg/ha (Tab. 1, 2). The exploitable root stock is estimated at
11.45 tons, and the potential root harvest at 1.2 tons. For aboveground parts, these figures are estimated at
0.75 and 0.52 tons, respectively.

Key site No. 8 is located in the Bukhar-Zhyrau District of the Karaganda Region, in the floodplain of
the Nura River near the village of Rostovka (N 50.07045; E 72.73544, elevation 385 m above sea level). The
area is 6.1 ha, with a community of Calamagrostis, Ferula, and Spiraea. The dominant species is
Calamagrostis epigeios (cop2); co-dominants are F. songarica and Spiraea hypericifolia—both with copl.
The total number of species in the community is 18-19. The herbaceous layer is three-tiered. The density of
generative individuals is 0.71+ 0.05 individuals/10 m?, and the number of vegetative individuals is 9.4+0.03
individuals/100 m?. The average height of generative plants is 126.4+9.4 cm. Root yield was 5,140 kg/ha,
and above-ground yield was 270 kg/ha (Tab. 1, 2). The exploitable root stock is estimated at 31.35 tons, with
a potential raw material harvest of 3.1 tons. For aboveground parts, these figures are estimated at 1.65 and
1.15 tons, respectively.

Analysis of the data revealed significant variability in the population parameters of F. songarica across
different habitats. The highest density of reproductive individuals was observed in Plot 1, where it reached
6.05 individuals/10 m?, while the lowest was recorded in Key site No. 3. The highest root yield indices were
recorded for key site No. 1 — 7,010 kg/ha, and the lowest for plot No. 7 (3,580 kg/ha). However, the highest
grass yield was recorded in key site No. 3 — 315 kg/ha — while the lowest was in site No. 7 — 234 kg/ha.
Differences in the yield and growth density of F. songarica are likely related to soil and climatic conditions.

Conclusion

The study of natural populations of F. songarica in Central Kazakhstan within the Karaganda and
Ulytau regions revealed their widespread distribution and the presence of stands suitable for harvesting raw
materials, including both above-ground and underground parts.

Eight key sites were identified, with a total stand area of 281.5 ha. Root yields ranged from 3,688 to
7,010 kg/ha on an air-dry weight basis, while above-ground organ yields ranged from 234 to 315 kg/ha. The
potential harvest volumes of roots and grass amounted to 183.8 and 55.43 tons, respectively.

The results obtained expand our understanding of the population structure and resource potential of
F. songarica. The practical significance of the study lies in the possibility of using the obtained data to de-
velop scientifically sound recommendations for the rational use of the species’ natural resources and its con-
servation.
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Phytocenotic Characteristics and Resources...

C.K. MyxTty6aeBa, A.K. Pamazanos, /I.B. AreeB, M.b. Takupoa, A.b. Msip3aranuesa

Opraabik Kazakcrangarsl Ferula songarica ¢puToneHOTHKAJIBIK CHIIATTAMACHI
MeH pecypcrapsl (YJabiTay xoHe Kaparanabl 00/1bIcTaphbl HIETiH/IE)

Jlapiik eciMaiKTepAiH OMONOTHSIIBIK, epeKIIeNIiKTepi MEH PeCypCTHIK JICYeTiH 3epTTey Ka3ipri 3aMaHFhl 00-
TaHUKa MEH (apMaKOTHO3HMSHBIH MaHbI3IABI MiHAeTi. KazakcTaH ¢uopachlHBIH NepCHEKTHBAIBI JOPLIIK
TYpiepiHiH Oipi KypaMblHAa OHONOTHSUIBIK O€JCEeHAlI KOCBUIBICTApIBIH KOFapbl OONYBIMEH JKoHE Oaraibl
(bapMakoJIOTHsIIBIK KacheTTepiMeH cumarrtanareid Ferula songarica. Ocel 3eprreyain Makcatbl OpTaibik
KaszakcranHbIH TaOUFH sxaFaainapsiaaa F. songarica momyisinusChiH jKoHe 6CIMIIK IIHKI3aThIHBIH PECypCeTa-
pbiH aHbIKTay. Jlamamsik 3eprreymnep 2024-2025 Kpuigapsl MapHIpYTTHIK-Oapiiay oIiciMeH ¥YIIBITay >KoHE
Kaparanas! o6bIcTapbIHEIH ayMarbIHa OpHANACKAH CEeri3 HeTi3ri ydackene sxyprizingi. JKyMmsic 6apbIchIHIa
OCIMIIKTEPIIH ©Cy TBIFBI3IBIFEL, MOP()OMETPHSUIIBIK KOPCETKIMTepi, OHIMIUIr, MMKI3aTTHIH NaifanaHy
KOpJIapbl KOHE BIKTUMAIl JKMHAY KeyeMi alKpIHAanasl. F.songarica kareicaThlH TaOHFU MOMYyJISILHUSIIAp
JapaKTap/blH CUPEK KCHICTIKTE OpHAIACYBIMEH CHUIIATTANATHIHBI aWKbIHIANABL. [ eHepaTHBTIK eciMIikTepain
TeIFB3ABIFEL 0,36-1a0 6,05 nanaman /10 M2, an ecimpaikrepain Guikriri 83,06-133,2 cm kypaiiasl, Tamsip
eHiMimiTi aya-Kyprak canmakka ecenrereHae 3580-7010 kr/ra, »xepycri opranmgapsl — 234-315 kr/ra
Kypazpl. lukizaT naifbiHOay YIOiH XKapaMIbl y9acKenepIiH KUBIHTHIK aymaHs! 281,5 ra 6omnapl. TyOiprepaiy
naiiganany xKopsl 1874,85 tonnara, memntep 79,22 ToHHara OaranmaHibl. bIKTHMan Tamblp XWHAY KeieMi
183,8 ToHHa, xepycTi opraHmapbl — 55,43 TOHHA JCHIeHiHAE €CENTENreH. AJIBIHFAH HOTHXKEJICp IOPLTiK
KoHE mapadapManeBTHKAIBIK 3aTTapIbl OHAIPY YIIiH TaOuFH jkargailiapaa F.songarica mmki3atelH KHHAY
MYMKIHZITH KopceTesi.

Kinm ce3z0ep: Ferula songarica, momyssiiusicel, enimuiniri, Opransik Kazakcran, mainanany KOpbl, BIKTHMAI
JKUHAY KOJIeMi, TAMBIPBI, OMOMAaccachl, TOPLTIK ©CIMIIK IIUKI3aTH.

C.K. Myxty6aeBa, A.K. Pama3zanos, /I.B. Arees, M.b. Takuposa, A.b. Mrip3aranuesa

DOuTOEHOTHYECKAS] XAPAKTEPUCTHKA
u pecypenl Ferula songarica B LlentpanbHom Ka3axcrane
(B mpenesax YabiTayckoil 1 Kaparanaunckoii o0J1acrei)

W3yyeHne OMONOTHYECKUX OCOOCHHOCTEH M PECYPCHOTrO MOTCHIMANa JICKAPCTBEHHBIX PACTCHHUN SBIACTCS
Ba)XHOW 3a1avell coBpeMeHHOU OoTaHWKH M (papmakorHo3uu. OZHHUM W3 TEPCIEKTUBHBIX JIEKApCTBEHHBIX
BuoB (utopsr Kazaxcrana sisisiercst Ferula songarica, xapakrepu3yrommasicsi BRICOKHM CO/IepKaHneM OHOIIO-
THYECKH aKTHBHBIX COEJIWHEHWH W LEHHBIMU (DapMakoJIOTHYECKHMH CBOWCTBaMH. Llenmbro HacTosmero mc-
CllefOBaHuUs SIBJSUIOCH BBISIBIICHHE momyisiiuii F. songarica B mpupoausix yenoBusix LlenrpansHoro Kazax-
CTaHa W OLEHKa PeCypcoB PacTUTENHLHOro ChIpbs. [loneBbie MccnenoBanus npoBoAuauch B 2024-2025 rr.
MapuIpyTHO-PEKOTHOCIIMPOBOYHBIM METOZIOM Ha BOCBMHU KITIFOUEBBIX y4acTKaX, PacroIOKEHHBIX HA TEPPUTO-
pun Yibitayckoit 1 Kaparanmunckoit obnacteii. B xome paboTsl onmpeaessuiinch MIOTHOCTh MPOU3PACTaHus,
MOp(pOMETPHYECCKUE MTOKA3ATEIN PACTEHHUH, YPOKAWHOCTD, IKCIUTYaTaAI[IOHHBIC 3aIachl CHIPhS U 00BEM BO3-
MOXHOTO cOopa. YCTaHOBIIEHO, 4TO TPHPOAHBIC MOMY/SIIHK C y4acTdeM F. songarica xapakTepu3yroTcst
pa3peXeHHBIM MPOCTPAHCTBEHHBIM pa3MeIleHneM ocoOeid. [IMoTHOCTh reHepaTUBHBIX PACTEHUH BapbHpYET
ot 0,36 1o 6,05 3k3./10 M%, a BeIcOTa pacTeHuii coctasiser 83,06—133,2 cm. YpoxaliHOCTh KOpHEH B Tepe-
cueTe Ha BO3MYMIHO-CyXoit Bec cocTtaBmiaa 3580-7010 kr/ra, Ham3eMHbIX opraHoB — 234-315 kr/ra. CoBo-
KyIHasl IUIOIIab YYaCTKOB, IPUTOIHBIX [UI 3aTOTOBKHU CBIPbA, cocTaBuia 281,5 ra. DKCIIyaTallMOHHbIN 3a-
nac KopHeii orieneH B 1874,85 TonH, TpaBel — 79,22 ToHH. OO0BEM BO3MOXKHOTO cOOpa KOpHEH paccUuTaH Ha
ypoBHe 183,8 TOHH, Haa3eMHBIX opraHoB — 55,43 ToHH. IlonmyueHHbIe pe3ynbTaThl MOKa3bIBAlOT BO3MOXK-
HOCTB cOOpa ChIpbsi F. SONgarica ¢ npupoouvix yciosusx 0ns npou3e00Cmad NeKapCmeeH bx U napapapma-
YesmuUecKux cpeocms.

Knioueswie crnosa: Ferula songarica, momyssiiust, ypoxaiitnocts, [entpansusiii Kazaxcran, sKcriTyarannoH-
HBIH 3a1mac, 005eM BO3MOXKHOTO cOOpa, KOpHH, HaJ[3¢MHast Onomacca, JIeKapCTBEHHOE PaCTHTEIIFHOE CHIPhE.
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