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Study of population structure of Ferula foetida (Bunge) Regel
in the conditions of Mangystau region

Results of a research of a condition of populations of Ferula foetida (Apiaceae family) in the territory of
Mangystau region are given in the article. The composition, structure of populations, polymorphism, and
condition of growth and peculiarities of the natural populations of Ferula foetida is studied. The general pro-
jective covering in community was from 35 to 80 %. Occurrence of samples of Ferula foetida was 0.1-0.8
pieces/sq.m. In natural populations all age states (from 1 year old to 7 years old individuals) are revealed; in a
generative phase 5-6-7 years old individuals are noted. On the various populations 15-55 % of plants are ob-
served in blossoming phase, other plants were in a phase of the radical leaf bascket. The ratioof the main age
groups of plants on each described population is defined, the phytocenotic structure and some morphological
indicators of elevated bodies is conducted. The received results of phytocenotic descriptions testify to a pos-
sibility of practical using of natural population of Ferula foetida.

Keywords: Ferula foetida, Mangyshlak, abudance, spreading, floristic composition, community, morphology,
age group.

Introduction

Plants of genus Ferula L. (family Apiaceae — Umbilliferae) are valuable aromatic, medical and food
plants [1-6]. Among species of Ferula the wide range of medical activities has Ferula foetida (Bunge) Regel
raw materials of which are applied for treatment of itch, asthma, syphilis, nervous diseases, dyspepsia, diar-
rhea, diabete, to healing of wounds, tumors, dermatitis, as antiparasitic and antiseptic remedy [7—12].

The wide range of medicinal properties of Ferula foetida leads to great demand as medicinal raw mate-
rials, especially in such countries as Iran, India, Afghanistan and China.

In Kazakhstan this species forms industrial and valuable communities on the Embinsky plateau, in the
Western lowland, Aral region, desert Moiynkumy; Balkhash-Alakul, Kyzyl Kum, Turkestan, Chu-Ili moun-
tains [13], in the western part of Kazakhstan this species has distribution on Karatau, the peninsula of
Mangyshlak, in northern and southern Ustyurt [14]. If populations in the southern regions of Kazakhstan are
studied rather well, then communities of Ferula foetida in the western part demand comprehensive observa-
tion and examination.

The purpose of the present research was to study floristic composition and structure of natural popula-
tions of Ferula foetidan the territory of Mangystau region.

Methodology

Field inspections carried out by reconnoitring and semiportable methods in 2018 in the following terri-
tories: Tuyesu sands, sandy and loamy massifs in the neighborhood of the plateau Tynymbay shoky, sandy
massifs in themneighborhood of a wintering Karkol.

In field conditions carried out the description of the revealed populations with participation of Ferula
foetida, determined full floristic structure [15, 16] abundance across Drudae [17], assessment of variability of
above-graundparts, the analysis of age groups of plants, a ratio of age groups [18] and also sampling of
plants for morphological analysis.

Specification of Latin names was conducted accordance of S.K. Czerepanov list [19]; determination of
species was spent on Flora of Kazakhstan, vols. 1-9 [13] and to determinant of plants of Mangystau re-
gion [14].

Morphological indicators of the blossoming samples of Ferula foetida was estimated [19].

Statistical processing of materials of researches was carried out by G.F. Lakin [20] technique, with the
use of a package of the statistical Excell 2010 programs.
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Results and their discussion

In natural flora of Mangyshlak 4 species of genus Ferula meet: Ferula foetida (Bunge) Regel,
F.dubjanskyi Korovinex Pavlov (Dubyansky), F. lehmannii Boiss. (Lehman) and F. nuda Spreng. [17].

The ecological confinedness of Ferula foetida to the sandy area allows ranking this species as repre-
sentatives of psammophytes [4]. The species is drought-resistant and capable to sprout in places with an arid
hot climate. The periodic droughts characteristic of deserts and semi-desert territories, do not influence on
development of F. foetida as this species possesses a powerful root system.

Density of growth of plants depends also from the edaphic conditions of the region. The species is vari-
ous by the ecological nature and conditions of location, takes part in various vegetable communities.

On the basis of herbarium material and results of field inspections the point distribution map.of popula-
tions of Frula foetidaon Mangyshlak with coverage of sands Karynzharyk, Tuyesu, Sam, Akkum, Kyzyl
Kum, Bostankum, loamy hills in the neighborhood of plateau Tynymbay shoky, sandy massifs around a win-
tering Karkol (Fig.) is made.

MAHTHMCTAYCKAY |
OBAACTD

1 — Tuyesu sand; 2 — western parts of plateau Tynymbay shoky; 3 — southern part of plateau Tynymbay shoky;
4 — natural boundary Karaadyr; 5 — natural boundary Kamysty; 6 — Mount Burma; 7 — Karynzharyk sands,
8 — wintering Karkol

Figure. Map of spreading of location of Ferula foetida, suitable for industrial gathering (Mangystau region)

The'description of the revealed vegetable communities with participation of Ferula foetida and their
structural characteristic is given.

Tuyesu sands. They are located in a southwest part of Mangystau region on the outskirts of the settle-
ment of Senek. Massifs are presented by the fixed and semi-fixed sands with small height difference; they
are lasting from the southeast on the northeast on 30 km, from the north to the south on 12 km. In Tuyesu
sands the following communities with participation of Ferula foetida are noted: saxaul-wormwood, worm-
wood-ferula-herba varia, saxaul-wormwood-herba varia.

In communities such species as Haloxylon aphyllum and Haloxylon persicus, Artemisia arenaria, Ar-
temisia terrae-albae, Iris tenuifolia, Tulipa sogdiana, Allium caspicum, Ceratocephala, Agropyron
desertorum, Stipa, Astragalus ammodendron and others are presented. The general projective covering in
communities fluctuated from 20 to 60 %. The numerous traces of pasturable loading in the surveyed territory
are noted.
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Saxaul-worwood communities (Artemisia terrae-albae — Haloxylon aphyllum) are noted on slopes
with well-the fixed sandy hills. The general projective covering (further GPC) in community made 50—60 %.
The dominant species was Haloxylon aphyllum with abundance cop 2 and vitality 4 points, a co-dominant
was Artemisia arenaria with abundance cop 1 and vitality 3 points (Table 1).

Table 1

Floristic composition of saxaul-wormwood community with participation of Ferula foetida

Species Consort (ﬁ’};ﬁigzz Vitality, point Tier
Haloxylon aphyllum Dominant cop 2 4 1
Artemisia arenaria Co-dominant cop 1 3 2
Artemisia terrae-albae Component sp 3 3
Astragalus ammodendron Component sol 2-3 2
Menicoccus linifolius Component sol 34 3
Descurainia sophia Component sol 34 3
Carex physoides Component sol-sp 3 3
Allium capsicum Component sol 34 3
Peganum harmala Component sol 3 3
Alyssum dasycarpum Component sol 3 3
Ferula foetida Component sol 3-4 2
Papaver pavonicum Component sol-un 3 3
Iris tenuifolia Component sol 2-3 3
Tulipa sogdiana Component sol 4-5 3
Ceratocephala testiculata Component sol 2-3 3
Atraphaxis replicata Component un 2 2
Agropyron desertorum Component sol 2-3 3
Calligonum leucladum Component un 3 2

Other species in community are carried to components with abundance from sp to un, and vitality 2—4
points. Plants are distributed in 3 vertical tiers. The top, or wood tier (height of 150-200 cm), is presented by
individuals of Haloxylon aphyllum; the second tier (height from 50 to 120 cm) consists of bushes and tall
herbs as Calligonum leucladum, Ferula foetida, Artemisia arenaria, Astragalus ammodendron. The grassy
tier (up to 40 cm high) is presented by other undersized annual and grassy perennial plants. In general the
specific structure of community is not rich, about 17—-19 species that is explained by droughty conditions and
acute shortage of rainfall of the last 2 years in Tuyesu sands.

Examples of Ferula foetidaare in satisfactory condition, blossoming about 20-25 % of individuals
whereas the main part is in a vegetative state is noted.

Growth of individuals.of Ferula of various age groups is noted: from shoots of the first year to 7-year
individuals. A ratio of age groups was rather uniform: from 10 to 25 % (Table 2). Maximum amount was
2—4 year plants. In‘a blossoming phase in the current 2018 year there are about 10-12 % of individuals at the
age of 5-7 years.

Table2

Ratio of age groups of Ferula foetida in Tuyesu sands, in the neighborhood of a wintering Karkol
and on the plateau Tynymbay shoky

Name of communities Share of age groups from 1 year old to 7 year old, %

with participation of Ferula foetida 1 | 2 3 | 4 | 5 | 6 | 7
Tuyesu sands
Saxaul-wormwood 10 25 15 15 10 15 10
Wormwood-ferula-herba varia 10 10 10 15 20 20 15
Saxaul-wormwood-herba varia 15 10 10 20 20 15 10
Sandsinthe neighborhood of a wintering Karkol
Cereal-wormwood-ferula 5 10 10 20 15 20 20
Eremopyron-wormwood-herba varia 15 15 25 20 25 - -
Plateau Tynymbay shoky
Wormwood-ferula-arthrophytum | 10 [ 15 | 15 | 20 | 15 [ 15 | 10
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Wormwood-ferula-herba varia community (Herba xerophytica — Ferula foetida — Artemisia arenaria)
is described on flat sites of Tuyesu sands with well-fixed soils. GPC is noted at the level of 40-45 %. Arte-
misia arenaria dominanted in this community with abundance cop 2 and vitality 4 points; co-dominant was
Ferula foetida with abundance sp and vitality 3 points (Table 3). Other species are carried to components
with abundance of sp-sol-un and vitality 2—4 points.

Table 3
Floristic composition of wormwood-ferula-herba varia communities
with participation of Ferula foetida in the Tyuesu sands
Species Consort ﬁ%ﬁﬁg‘; Vitality, point Tier
Artemisia arenaria Dominant cop 2 4 2
Ferula foetida Co-dominant sp 3 2
Atraphaxis replicata Component sol 3 2
Astragalus ammodendron Component sol 34 2
Artemisia terrae-albae Component sol 3 3
Agropyron desertorum Component sp-sol 2-3 3
Iris tenuifolia Component sol 4 3
Carex physoides Component sol-sol 34 3
Stipa lessingiana Component sol 3 3
Astragalus testiculatus Component sol-un 3 3
Tulipa sogdiana Component sol 4 3
Heliotropium arguzioides Component sol 2-3 3
Cousinia alata Component un 3 2
Euphorbia seguiriana Component sol 34 3
Anisantha tectorum Component sol 2-3 3
Calligonum leucocladum Component un 34 1
Meniocus linifolia Component sol 3 3

The specific structure of community is also not rich=— about 18 taxons which occupy 3 vegetable tiers:
top (from 80 to 120 cm), average — a tier of high herbs (45-50 cm) and a tier of low herbs (up to 30—
40 cm). The top tier is presented by single individuals of Calligonum leucocladum and Atraphaxis replicata,
the average tier of Cousinia alata, Ferula foetida, Artemisia arenaria; the lower tier is made of Meniocus
linifolia, Euphorbia seguiriana, Anisantha tectorum, Artemisia terrae-albae and others. This population dif-
fers in the high density of the plants blossoming Ferula foetida — to a half from all attendees of individuals.

The general ratio of agergroups of Ferula shows prevalence of 47 years individuals (Table 2) and a
low share of 1-3 years individuals that, apparently, is connected with a row of droughty years. It is possible
to connect with this factalso a circumstance that vitality of species is lowered — from 2 to 3 points.

Saxaul-wormwood-herba varia community (Herba xerophytica — Artemisia arenaria — Haloxylon
aphyllum) is described near Besokty's wintering on the high sandy massifs with well developed micro and a
mesorelief. In community Haloxylon aphyllum dominated, co-dominant was Artemisia arenaria (Table 4),
other species were. members with small abundance.

Table 4
Floristic composition of saxaul-wormwood-herba varia community
with participating of Ferula foetida in the Tyuesu sands
Species Consort Ab]giizzz on Vitality, point Tier
1 2 3 4 5
Haloxylon aphyllum Dominant copl,2 4 1
Artemisia arenaria Co-dominant cop 1 3 2
Ferula foetida Component sp 3 2
Consolida sp. Component sol 4 3
Anisantha tectorum Component sol 3 3
Eremopyrum orientale Component sol 2-3 3
Heiotrichon arguzioides Component sol-sp 3 3
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Continuation of Table 4

1 2 3 4 5
Alhagi pseudoahagi Component sol 34 3
Descurainia Sophia Component sol 2-3 3
Agropyron desertorum Component sol 4 3
Salsola austrais Component sol 3 3
Lappula sinaica Component sol 34 3
Cousinia astracanica Component un 4 2
Alyssum turkestanicum Component sol 2-3 3
Centaurea adpressa Component sol 2-3 3
Ceratocaphala testiculata Component sol 3 3
Iris tenuifolia Component sol 34 3
Poa bulbosa Component sol 3 3
Carex physoides Component sol-sp 3 3

GPC in community turned out low — about 25-30 % that it is connected with an active pasture of a
livestock, soil destruction after cover and a long drought.

Dominant in community was Haloxylon aphyllum with abundance cop A, 2 and vitality 4 points,
codominant was Artemisia arenaria with abundance sor 1 and vitality 3 points. The/general specific structure
of community made 19 components with abundance of un-sol-sp and vitality from 2 te4 points.

As well as in the previous described communities the vegetable cover is created in three tiers: top wood
(height of 100-200 cm) consists of individuals of Haloxylon aphyllum; the average tier — tall herbs (height
of 40-80 cm) is presented by Artemisia arenaria, Ferula foetida, Cousinia astracanica; the third grassy tier
(up to 40 cm high) is composed by all other species of this community.

Occurrence of individuals of Ferula foetida was 0.3-0.4 pieces/sq.m. All age states are revealed; in a
generative phase 5-6-7 years individuals are noted. Total number of the blossoming individuals did not ex-
ceed 15 %.

The analysis of a ratio of uneven-age plants of Ferula foetida showed that individuals of 4-7 years age
prevail, whereas subgrowth (1-3 years plants) is presented in a considerable share less (Table 2). Possibly, it
can be explained with droughty conditions of several last years that it led to smaller number of shoots in
Tuyesu sands.

Sands in the neighborhood of wintering Karkol. This place is located in a northeast part of the
Mangystau region, near border with the Atyrau region. Sands represent the extensive sandy massifs places,
which are weak-fixed; certain sites are good-fixed. Ferula meets on sands sporadically, forming small sites
of communities. The microreliefds well developed.

Traces of pasturable loading in the surveyed territory are noted. Occurrence of individuals of Ferula
foetida was 0.3-0.8 pieces/sq.m. All age states are revealed; in a generative phase are noted 5-6-7 years indi-
viduals. About 20-25 %-of individuals were blossoming; the main part was in a phase of the radical leaf bas-
ket. Ferula populations in the current year were in depression that connected with droughty conditions —
high summer temperatures ‘and lack of rainfall. On sands it is described cereal-wormwood-ferula and
eremopyron-wormwood-herba varia communities.

Cereal-wormwood-ferula community (Ferula foetida — Artemisia terrae-albae — Poa bulbosa) is dat-
ed for flat sites' with small height difference. Dominant in community was Poa bulbosa which performed
withrabundance cop 2 and vitality 4 points, co-dominants were Artemisia terrae-albae with abundance cop 1
and Ferula foetida with abundance cop-sp (Table 5).

Table 5
Floristic composition of cereal-wormwood-ferula communities with participation of Ferula foetida

Species Consort ﬁgﬁgzz Vitality, point Tier
1 2 3 4 5
Poa bulbosa Dominant cop 2 4 2
Artemisia terrae-albae Co-dominant cop 1 34 2
Ferula foetida Co-dominant cop-sp 4 1
Ceratocephala testiculata Component sol 2-3 2
Alyssum desertorum Component sol 3 2
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Continuation of Table 5

1 2 3 4 5
Ceratocarpus arenarius Component sol 3 2
Ferula nuda Component sol 34 1
Carex physoides Component sp 3 2
Eremopyrum orientale Component sol 3 2
Astragalus testiculatus Component un 4 2
Allium capsicum Component sol 4 2
Kochia prostrata Component sol 3 2
Arnebia decumbens Component sol-un 3 2
Trigonella arcuata Component sol-un 3 2
Agropyron desertorum Component sol 34 2
Papaver pavonicum Component un 2
Astragalus arbusculiformis Component sol 3 1

The vegetable cover is put by two grassy tiers: top (height of 40-100 cm) which consists of Ferula
foetida, Ferula nuda and Astragalus arbusculiformis; lower (up to 35 cm high) is formed by other grassy
plants and semi-low shrubs.

The specific structure of community is estimated at 18—19 species with abundance from un to sp and vi-
tality 2—4 points. GPC made about 50 %. Among the described individuals are noted plants aged from 1 up
to 7 years. In generative state individuals are noted 5—7 years age plants that made up to 25 % of the total
number of plants of Ferula foetida.

The ratio of age groups of plants showed prevalence of.individuals of 4—7 years age whereas young
plants (aged from 1 up to 3 years) occupied only 25 %.

Eremopyron-wormwood-herba varia community (Herba xerophytica — Artemisia terrae-albae —
Eremopyron orientale) is located in the western part of the sandy massif. GPC was 70-80 %. The sandy soils
which are well fixed; the territory represented the plain with the developed microrelief.

To dominants in community was Eremopyrum orientale with abundance cop 2 and vitality 4 points; co-
dominants were Artemisia terrae-albae with abundance cop 1 and vitality 3 points and Ferula foetida with
abundance of sp-cop and vitality 4 points (Table'6).

Table 6
Floristic composition of eremopyron-worwood-ferula community
Species Consort Abgﬁgzz on Vitality, point Tier
Eremopyrum orientale Dominant cop 2 4 2
Artemisia terrae-albae Co-dominant cop 1 3 2
Ferula foetida Co-dominant Sp-cop 4 1
Anabasis aphylla Component sol 2-3 1
Poa bulbosa Component sol 4 2
Alyssum desertorum Component sol 3 2
Peganum harmala Component sol 34 2
Carex physoides Component sol-sp 4 2
Ceratocarpus arenarius Component sol 3-5 2
Ceratocephala testiculata Component sol 3 2
Astragaus sp. Component sol-un 4 2
Agropyron desertorum Component sp-sol 3 2
Kochia prostrata Component sol 3 2
Senecio noneanus Component sol 3 2
Arabidopsis thaliana Component sol 3 2
Tragopogon ruber Component sol 34 2
Megacarpaea melanocarpa Component sol 4 2
Papaver pavonicum Component un 4 2
Artemisia arenaria Component sol 3 2
Ferula nuda Component sol 3 2
Alhagi pseudoalhagi Component sol 4 2
Gypsophila paniculata Component sol 4 2
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The floristic structure of this community is formed by 21-22 species with abundance of un-sol-sp and
vitality 2—5 points. As well as in the previous community, species are placed in 2 vertical tiers. The top tier is
formed by individuals of Ferula foetida and Anabasis aphylla; the second tier — undersized grassy plants
and semi-low shrubs — Tragopogon ruber, Kochia prostrata, Artemisia arenaria, Gypsophila paniculata,
Senecio noneanus and others.

GPC in community made 70-80 %, individuals of Ferula aged from 1 up to 5 years are presented. In a
phase of blossoming there were 5-year plants.

Plateau Tynymbay shoky. On this point it is described wormwood-ferula-arthrophytum community
(Arthrophytum lehmannianum — Ferula foetida — Artemisia terrae-albae). GPC was 60-65 %, specific
structure included from 30 to 33 species (Table 7).

Table 7
Floristic composition of wormwood-ferula-arthrophytum community
with participation of Ferula foetida
Species Consort Ab]g(liig;z on Vitality, point Tier
Artemisia terrae-albae Dominant copl,2 4 1
Ferula foetida Co-dominant cop 1 4-5 1
Arthrophytum lehmannianum Co-dominant cop 1-sp 5 1
Agropyron desertorum Component sol 4 2
Alhagi kirghisorum Component sol 4 2
Allium caspium Component sol 4 2
Allium sabulosum Component sol 4 2
Artemisia arenaria Component sp 4-5 2
Artemisia lercheana Component sol 4 2
Astragalus ammodendron Component sol 3 2
Astragalus erioceras Component sol 4 2
Calligonum dubjanskyi Component sol 34 1
Ceratocarpus arenarius Component sol 4 2
Climacoptera brachiata Component sol 4 2
Consolida divaricata Component sol 4-5 2
Cousinia alata Component sol 4 2
Echinops ritro Component sol 4 2
Eremopyrum buonapartis Component sol 4 2
Haplophyllum obtusifolium Component sol 4-5 2
Heliotropium arguzioides Component sol 4 2
Heliotropium dasycarpum Component sol 4 2
Heliotropium ellipticum Component sol 4 2
Iris tenuifolia Component sol 4 2
Kochia iranica Component sol 4 2
Kochia prostrata Component sol 5 2
Orobanche sp. Component un 3 2
Poa bulbosa Component sol 4-5 2
Rhinopetalumkarelinii Component un 4 2
Salsola arbuscula Component sol-sp 34 2
Salsola dendroides Component sol 34 1
Scandix stellata Component sol 4 2
Stipa lessengiana Component sp 5 2
Zygophyllum turcomanicum Component sol-un 4 2

Artemisia terrae-albae dominated in community with abundance cop 1,2 and vitality 4 points, co-
dominants are Ferula foetida with abundance cop 1 and vitality 4-5 points, and Arthrophytum
lehmannianum with abundance of cop-sp and vitality 5 points. Other species in community are components
having abundance of un-sol-sp and vitality from 3 to 5 points.
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Vital forms in community are presented by bushes, low shrubs, semi-low shrubs and grassy forms. The
ratio of age groups showed prevalence of 4 years individuals — 20 % (Table 2) whereas the share of other
made groups 10-15 %.

Distribution of plants on vertical structure happens in 2 tiers. Two vertical tiers are allocated: a shrubby
tier (height of 120—180 cm) and grassy with subtiers high (height of 40-55 ¢m) and low herbs (up to 25 cm
high).

The top tier forms Calligonum dubjanskyi and Astragalus ammodendron; the top grassy subtier —
Agropyron desertorum, Alhagi kirghisorum, Stipa lessengiana; the lower subtier is formed Ceratocarpus
arenarius, Zygophyllum turcomanicum, Allium caspium, Salsola paulsenii, Iris tenuifolia, Rhinopetalum
karelinii, Consolida divaricata, Allium sabulosum, Artemisia terrae-albae, Heliotropium ellipticum and oth-
ers. Ferula foetida can borrow both the top and lower subtier, depending on a vegetation phase.

We carried out the assessment of some morphological indicators of above-graundparts of the blossom-
ing individuals of Ferula foetida (Table 8).

Table 8

Morphometric indicators of elevated bodies of the blossoming individuals of Ferula foetida
in places of natural growth

.. . Diameter of radical leaf| Diameter of blossom,
Communities Height of plants, cm
Location with participation of glcem om
Ferula foetida M Cv M Cv M Cv
min-max min-max min-max
Sands in the 98.5£5.4 88.4+5.9 56.7+£5.8
neighborhood of Cereal-wormwood-ferula 74128 5.5 68-110 6.7 28-90 10.3
a wintering Eremopyron-wormwood- 100.5+£3.6 3.6 93.4+9.6 103 55.9+6.3 113
Karkol herba varia 80-115 \ 60144 ) 30-81 )
110.24+2.9 70.4+4.4 53.7+4.8
Saxaul-wormwood —97_1 29 2.7 —5 0-90 6.2 —42—8 4 8.9
Wormwood-ferula-herba 110.44+4.6 81.0+£3.3 58.942.8
Tuyesu sands varia 88_131 4.2 5508 4.1 20-87 4.8
Saxaul-wormwood-herba 98.0£3.8 3.9 78.5+5.2 6.6 56.1+5.0 8.9
varia 75122 ' 45-112 ) 29-90 )
Tplat;l‘; Wormwood-ferula- 1067661 | | 880452 | .o | 54940 | ..
y;i)ky y arthrophytum 79-135 ' 46-95 : 36-88 :

Results showed that in all.surveyed points indicators of morphology of Ferula foetida differed not con-
siderably. So, the maximum values. of height of the blossoming individuals are revealed in Tuyesu sands in a
wormwood-ferula-harba varia community, minimum — also in Tuyesu sands in saxaul-wormwood-herba
varia community.

The largest size of the radical leaf basket is revealed on sands in the neighborhood of a wintering
Karkol in eremoepyrom-wormwood-herba varia community. The smallest of diameter of the radical leaf bas-
ket are recorded in Tuyesu sands in saxaul-wormwood-herba varia community.

The sizes of diameter of inflorescences changed from 28 to 90 cm. The minimum sizes are revealed at
the-individuals growing in saxaul-wormwood-herba community in Tuyesu sands, whereas maximum size
was noted in:a-wormwood ferula-herba varia community, also in Tuyesu sands.

Conclusion

Six natural populations of Ferula foetida with the analysis of geobotanical indicators, structures of pop-
ulations, morphological indicators are studied. It is shown that communities with participation of Ferula
foetida can successfully growing on various types of soils — from sandy to loamy and stony. The following
types of communities are described: saxaul-wormwood communities (Artemisia terrae-albae — Haloxylon
aphyllum), wormwood-ferula-herba varia community (Herba xerophytica — Ferula foetida — Artemisia
arenaria), saxaul-wormwood-herba varia community (Herba xerophytica — Artemisia arenaria —
Haloxylon aphyllum), cereal-wormwood-ferula community (Ferula foetida — Artemisia terrae-albae — Poa
bulbosa), eremopyron-wormwood-herba varia community (Herba xerophytica — Artemisia terrae-albae —
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Eremopyron orientale), wormwood-ferula- arthrophytum community (4rthrophytum lehmannianum — Feru-
la foetida — Artemisia terrae-albae).

It is revealed that in all studied communities Ferula foetida carries out a role a dominant or the
sodominant with abundance from sp to cop 2, has good vitality from 4 to 5 points. In structure of a
coenopopulation ferula can enter as in lower grassy vertical (the virgin age period), so average shrubby and
grassy tier (during generative period).

The point distribution map of populations of Ferula foetida on Mangyshlak with coverage of sands
Karynzharyk, Tuyesu, Sam, Akkum, Kyzyl Kum, Bostankum, loamy hills in the neighborhood of plateau
Tynymbay shoky, sandy massifs around a wintering Karkol is made.

The assessment of some morphological indicators of elevated bodies of Ferula foetida is carried out.
Assessment of coefficient of variability showed that the studied morphological parameters varyat a low.level
variability that testifies to sign stability.

The received results of phytocenotic descriptions, structures of the revealed populations and morpho-
logical assessment testify to a possibility of practical using of the natural communities of Ferula foetida.

Researches are executed within the grant project of Science Committee of Ministry Education and Sci-
ence of Kazakhstan «Studying of pharmacological and ecological-biological features of.a ferula of smelly
(Ferula foetida) in natural populations of the peninsula of Mangyshlak and development of recommenda-
tions about its use in the medicinal purposes».
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M.C. CarpingsikoBa, A.A. Imanb6aesa, M.1O. Ummyparosa

MamnsrbicTay 00abIchl xkarnaiibinaa Ferula foetida (Bunge) Regel
MOMYJIAIUSICHIHBIH KYPbUIBIMBIH 3€PTTEY

Makanaga ManrFpicTay OONBICHI  ayMarbIHAAFBl  Cachlk KypaunbiH (Ferula  foetida, Apiaceae)
TIOMYISIMSUTAPEIHBIH JKal-KYHIH 3epTTey HOTwkenepi kenTipinren. KesiHnme cachlK KypainbslH - Tadurn
TIOMYISIUSUTAPEIHBIH ©CYy JKaFAaiiapsl JKoHe KYHi, MOMYISIUSHBIH KypaMbl, KYPBUIBIMBI, OTHTOTEHE3 JKoHE
nomuMopdusMi 3eprrenreH. KoramaacTbIKra jKalibl MPOEKIUSIIBIK KaMblIFbl 35—80 Y%-apl Kypaiasl. 3epT-
TEIreH ayMaKTa >KaibLIbIM KYKTEMECiHIH i3z1epi Oatikanabl. CachblK KypaHIblH YJTIEepiHiH Ke3aecymitiri
0,1-0,8 nama/m>. TabuFu MOMyIANMSIAPAA OVKIN KACTAaFbl YITinep aHBIKTanFaH — | xaCTam GacTam
7 xactarbl JaHajapra neiiH. ['eHeparuBTi ¢aszama 5-6-7 rxacTarbl JaHamap. OpTYpii NOMyJsuusuIapaa
15-55 % XybIK JaHamap TYJAeAi, al KaJFaH eCIMAIKTEep >KalbIpaKTapblH jKepTaparaH JKarbIpakTap  (asa-
ChIHAa Oonapl. OpOip cHMaTTanFaH MONJSNUsANA ©CIMIIKTepAiH HEeri3ri ’kac TONTAPBIHBIH apaKaTbIHACKI
aHBIKTaJIFaH, (eTOIEHOTHKAIBIK KypaMbl MyIIeNepiniH keloip MopdoIornsuIbIK KopceTKimTepl aHbIKTAFaH.
OcBI HOTHXKENep CachlK Kypai/[blH aHBIKTaJFaH TAaOWUFU KOMAJapblH NPAKTHKAJa MaigagaHyFa OOJNATHIHBIH
Jornenenei.

Kinm ce30ep: Ferula foetida, ManFbICTay, MOJIIBUIBIK, Tapasy, (GpJIOPUCTUKATBIK KypaMbl, KaybIMIACTHIK,
MoOpdOII0orus, Kac TOOBL.

M.C. CarpingsikoBa, A.A. Iman6aesa, M.}O. Nmmyparosa

N3ydenue crpykrypsl nonyasiuuii Ferula foetida (Bunge) Regel
B ycJoBUsiXx MaHPHCTayCKOM 00J1acTH

B craTbe mpuBeneHs! pe3ynbTaThl HCCIESIOBAHMUS COCTOSIHIS NOMy Inui Gepynsl BoHtouel (Ferula foetida,
Apiaceae) Ha TeppuTopun MaHrucrayckoii 06mactr. M3ydeHn cocTas, CTpYKTypa IOIYJISIIUH, TOJINMOP(HH3M,
YCIIOBHS MIPOU3PACTAHUS U COCTOSTHUE HPHPOAHBIX MOMymsAluii ¢epynbl BoHouel. OOIee NPOEKTUBHOE 1MO-
KPBITHE B COOBIIECTBE COCTABMIO 0T 35. 10 80 % BerpeuaemocTh ocobeit depysl Bormoueii 0,1—0,8 mT./m’.
B npupoaHBIX MOMyJIALUAX BBISABICHBI BCE BO3PACTHBIE COCTOSHUS — OT 1-JTE€THUX 0 7-IETHHX 0coOei; B
TeHepaTUBHOU (a3e oTMeueHb! 5-6-7 eTHre ocobu. Ha pa3anyHbIX TOMYJSIIUSIX OTMEUSHO [BETCHUE MOPS/-
ka 15-55 % oco0eif, ocTanpHast 4acTh pacTeHUH HAXOAUTCS B (pa3e MPUKOPHEBOH po3eTKH JIHCTheB. Onpene-
JICHO COOTHOLICHUE OCHOBHBIX BO3PACTHBIX IPYII PACTEHUI Ha KaK[AOH ONUCAHHOMN MOIYJISILUY, ONpPEAEIeH
(uTOLCHOTHUECKNIT COCTAB, HEKOTOPEIE MOP(OIIOTHIECKHe TOKa3aTell HaJ3eMHBIX OpraHoB. [lomydeHHbIE
pe3yabTaThl (PUTOLEHOTHYECKUX OIMCAHMH M IUIOIAJel BBIIBICHHBIX 3apoCiell CBUJIETEIBCTBYIOT O BO3-
MOXHOCTH MPAKTUIECKON SKCINTyaTalli IPUPOIHBIX 3apociield (epyiisl BOHIOUCH.

Knioueswie cnoga: Ferula foetida, Manrsinuak, obunue, pacnpocTpanenue, GpIOpUCTUUSCKUil COCTaB, c000-
IECTBO, MOPGOJIOTHs, BO3pACTHAs IPYIIIA.

References

1 /Gladyshev, A.I (2001). Feruly — istochniki unikalnykh lechebnykh smol [Ferula is the sources of unique medical tar].
Priroda — Nature, 12 (1036), 57-62 [in Russian].

2. Safina, L.K., & Pimenov, M.G. (1984). Feruly Kazakhstana [Ferula of Kazakhstan]. Alma-Ata: Nauka [in Russian].
3 Zubaidova, T.M., Dzhamshedov, Dzh.N., Isupov, S.Dzh., Zagrebelnyi, I.A., Davlatkadamov, S.M., Sodikov, Zhd. &
Sukhrobov, P.Sh. (2014). O farmakolohicheskom issledovanii raznykh vidov roda Ferula L. v meditsine XX veka [About pharmaco-

logical study of some species of genus Ferula L. in medicine of the XX century]. Vestnik Tadzhikskoho natsionalnoho universiteta.
Seriia estestvennykh nauk — Bulletin of Tadjik National University. Series natural sciences, 1/3 (134), 225-229 [in Russian].

4 Baitulin, [.O. & Nurusheva, A.M. (2008). O nekotorykh khoziaistvenno-tsennykh vidakh roda Ferula Kazakhstana [About
some practical-valued species of genus Ferula of Kazakhstan]. Izvestiia NAN RK. Seriia biolohicheskaia i meditsinskaia — Bulletin
of National Academy of Science. Series biological and medical, 6, 3—6 [in Russian].

5 Rastitelnye resursy SSSR [Plant resources of USSR]. (1988). (Vol. 4). Leningrad: LCPA [in Russian].

6 Iranshahy, M. & Iranshahi, M. (2011). Traditional uses, phytochemistry and pharmacology of asafoetida (Ferula assa-
foetida) oleo-gum-resin)-a review. J. Ethnopharmacol., 134, 1-10.

168 BecTHuk KaparaHguHckoro yHusepcuTeTa



Study of population structure of Ferula foetida (Bunge) Regel ...

7 Zubaidova, T.M., Dzhamshedov, Dzh.N., Khodzhimatov, M., Nazarov, M.N., Isupov, S.D., & Zagrebelnyi, [.A., et al.
(2013). Primenenie feruly voniuchei v drevne-traditsionnoi i narodnoi meditsine [Using of Ferula foetida in old-traditional and folk
medicine]. Vestnik Tadzhikskoho natsionalnoho universiteta. Seriia estestvennykh nauk — Bulletin of Tadjik National University.
Series natural sciences, 1-2(106), 201-212 [in Russian].

8 Mukhtubayeva, S.K. (2010). O sovremennykh tendentsiiakh ispolzovaniia Ferula foetida v Tuzhnom Kazakhstane [About
modern tendency of using Ferula foetida in the Southern Kazakhstan]. Vestnik Paviodarskoho Universiteta. Seriia khimiko-
biolohicheskaia — Bulletin of Pavlodar University. Series chemistry and biology, 1, 87-91 [in Russian].

9 Kasis, E., Fulder, S., Khalil, Kh., Hadieh, B., Nahhas, F., Saad, B., & Said, O. (2009). Efficiency and safety assessment of
Ferula assa-foetida L., traditionally used in Greco-Arab herbal medicine for enhancing male fertility, libido and erectile function.
Complemetary medicine journal, 1, 102—109.

10 Chitsazian-Yazdi, M., Agnolet, S., Lorenz, S., Schneider, B., Es’haghi, Z., & Kasaian, J., et al. (2015). Foetithiophenes C-F,
thiophene derivatives from the roots of Ferula foetida. Pharm Biol., 53(5), 710-714.

11 Nabavi, S.M., Ebrahimzadeh, M.A., Nabavi, S.F., Eslami, B. & Dehpour, A.A. (2011). Antioxidant and antihaemelytic activ-
ities of Ferula foetida regel (Umbelliferae). Eur. Rev. Med. Pharmaco., 15(2), 157-164.

12 Algasoumi, S., Al-Dosari, M., Alhowiriny, T., Al-Yahya, M., Al-Mofleh, I. & Rafatullah, S. (2011). Gastric antiulcer activity
of a pungent spice Ferula assafoetida L. in rats. Farmacia, 59 (6), 750-759.

13 Pavlov, N.V. (Eds.). (1956-1966). Flora Kazakhstana [Flora of Kazakhstan]. Alma-Ata: Izdatelstvo Akademii nauk
KazSSR [in Russian].

14 Aralbay, N.K., Kudabayeva, G.M., Imanbayeva, A.A., Veselova, P.V., Danilov, M.P., & Kurmantayeva, A.A., et al. (2000).
Hosudarstvennyi kadastr rastenii Manhistauskoi oblasti. Opredelitel sosudistykh rastenii [The State Cadaster of Plants of Mangystau
Region. Determinant of Vascular Plants]. Aktau: Classic [in Russian].

15 Sherbakov, A.V., & Majorov, A.V. (2006). Polevoe izuchenie flory i herbarizatsiia rastenii [Field study and herbarization of
plants]. Moscow: Moscow State University [in Russian].

16 Korchagin, A.A. (1964). Vidovoi (floristicheskii) sostav rastitelnykh soobshchestv.i metody eho izucheniia [Specific compo-
sition (floristic) of plant comminuties and methods of their study]. Polevaia heobotanika — Field Geo Botany, 3, 39-62 [in Russian].

17 Poniatovskaia, V.M. (1964). Uchet obiliia i kharaktera razmeshcheniia‘rastenii v soobshchestvakh [Assessment of abudance
and character of location of plants in communities]. Trudy Botanicheskoho Instituta, seriia Heobotanika — Proceedings of Botanical
Institute, series Geo Botany, 3,209-299 [in Russian].

18 Bykov, B.A. (1966). K ispolzovaniiu metoda promerov dlia opredeleniia razmeshcheniia i obiliia rastenii [At the using of
measurement method for determination of location and abudance of the plants]. Botanicheskii zhurnal — Botanical Journal, 51(7),
947-952 [in Russian].

19 Cherepanov, S.K. (1995). Sosudistye rasteniia Rossii i sopredelnykh hosudarstv (v predelakh byvsheho SSSR) [Vascular
plants of Russia and adjacent countries (in former of USSR)]. Saint Petersburg: Mir i semia [in Russian].

20 Lakin, G.F. (1990). Biometriia [Biometrics]. Moscow: Nauka [in Russian].

Cepusa «brnonorusa. MeguunHa. eorpadpusa». Ne 2(94)/2019 169





