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Abstract

The article provides comprehensive information on the current state of natural populations,
biomorphological characteristics, ecological features, habitats, phytochemical and pharmacological
features, biological resources of some celery species in the Central Kopetdag. Biological resources
and phytochemical characteristics of some ephemeroids in the Central Kopetdag allowed us to
identify resource opportunities for their use in the pharmaceutical industry of Turkmenistan.
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Introduction

In the Central Kopetdag, the biodiversity of economically valuable plants is of great importance.
The leading place, among them, is occupied by large species of ephemeroids, which belong to the
celery family. This group includes ecologically significant genera of dorema and ferula.

There are 7 species of ferula and 3 species of dorema on the territory of the Central Kopetdag. All
species of ferula and dorema have medicinal values. Promising for obtaining plant origin medicinal
preparations (Hukurtun, ['enbnuxanos, 1988; Kamaxuna, 2005)

We will provide comprehensive information on the current state of natural populations,
biomorphological characteristics, ecological features, habitats, phytochemical and pharmacological
features, biological resources of some ephemeroids in the Central Kopetdag.

Morphological characteristics. Kopetdag dorema (Dorema kopetdaghense M. Pimen.) is
a perennial herbaceous plant of the celery family (dpiaceae Lindl.), 150-200 cm tall. Pivot-root
monocarpic. The stem is cylindrical, tapering, round, branching in the middle into a pyramidal
panicle, slightly drooping. The leaves are grayish-pubescent, trifoliate, their segments are in turn
twice pinnately dissected into oblong-lanceolate sections. Umbels are 5-12-flowered, almost sessile.
It blossoms in May-June, bears fruit in June-July (Axmypanos, 2024; Hukutus, ['enpauxanos, 1988).

Ecological features and habitats. Grows in the foothills and lower mountain belt. Settles on
rocky and fine-earth-gravelly slopes, terraces, dry river beds.
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In the Central Kopetdag noted: Germap, Gokdere, Archabil gorge, Vannovsky, Neftonovsky,
Yablonovsky, Gurtsuv, Babazav, Dushakereckdag, Heyrabad, Garaagach, Mergenolen, Kurkulab
Arvaz, Gaudan and others. (Akmypanos, 2024; Kamaxuna, 2005; Hukutun, ['enpauxanos, 1988).

Phytochemical and pharmacological features. The aboveground mass of the Kopetdag dorema
contains essential oil 0,09-0,12%, coumarins, flavonoids. The roots contain: resin 19%, terpenoids,
coumarins (umbelliferone).

Extract from the roots of dorema has weak antitumor properties (bepasimyxamenos, 2012).
The resin can be used in the paint and varnish industry. In general, the useful (including medicinal)
properties of dorema of Turkmenistan have not yet been sufficiently studied. The widespread
distribution of some species of the type, as well as high reserves of raw materials make dorema a
prospective subject for in-depth research and practical use.

Bioresources. In the Central Kopetdag, dense thickets of the plant, despite its wide distribution,
are rare. We described one such area in the Suncha tract. Here, about 30 hectares are occupied by
thickets of Kopetdag dorema. The density of plants varies from 5-6 to 30-35 per 100 m>.

The average weight of a raw root is 2080,3 g. The aboveground mass of plants is 929.6 g. The
yield of air-dry raw materials is 30 and 28%, respectively.

Taking the number of plants in the array as 36,000 thousand (an average of 12 plants per 100
m?), we assume that the total biological reserve of air-dry raw materials in the area is 22,5 tons of
underground and 9,4 tons of aboveground phytomass (Akmypasos, 2024).

Raw material harvesting and storage. For harvesting, perennial dorema, well-developed
vegetative units, and for greenery harvesting - generative shoots are used.

It is better to dig up the roots after the plant has finished its vegetation.

The greenery is harvested at the time of maximum development of the leaf mass, before it dries
out. The cut leaves and shoots are pre-chopped and dried in small stacks in the shade.

After digging, the roots are cleaned of soil residues and immediately chopped into pieces no
larger than 5-10 cm. The roots are dried in the shade or in the sun by active drying, laying them out
in a thin layer and constantly shoveling them. Dry raw materials are stored in bales or bags in dry,
well-ventilated areas separately from raw materials of other medicinal plants.

Thus, using the gained experience, when harvesting raw materials, we recommend putting into
use no more than 15-20% of plants in the field area annually, which ensures normal self-renewal of
the dorema thickets and its stability in the herbage.

Morphological characteristics. Ferula undulate (Ferula undulata M. Pimen. et J. Baranova) —
the species was described in 1976 in the Central Kopetdag. A perennial monocarpic plant 80-100 cm
high. The stem is reddish-brown, rather thick, branching from the middle into an oval panicle. The
leaves are smooth above, more or less pubescent below, and basal on short petioles, wither quickly.
Adult plants have 2-4 (5) leaves 40-50 cm long and 50-60 cm wide. Stem leaves are significantly
smaller. It blooms in May, bears fruit in June-July (Hukurtun, ['enpauxanos, 1988).

Ecological features and habitats. Ferula undulate grows on fine-ground-gravel, often almost
bare screes in the mid-mountain zone (shiblak belt) to the lower belt of juniper forests, among sparse
xerophilous shrubs and upland xerophytes in wormwood-crop groups.

In the Central Kopetdag it is noted: Germab, Kheyrabat, Sulukli, Prokhladnoye, Chaek, Geokdere,
Archabil, Yablonovsky, Kurtusuv, Gaudan, Kurykhovdan, Sherlock, Babazav, Dashtoy, Chopandag.
Endemic of Turkmenistan (Axkmypanos, 2016; AkmypanoB, Paxmanos, [llaiteimoB, 2018; HukuTus,
I'enpauxanos, 1988).
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Phytochemical and pharmacological properties. The chemical composition has not been
studied.

In folk medicine, the roots of ferula undulate have been used to treat various colds (Axmypanos,
2024).

Bioresources. We described thickets of economic importance in the area adjacent to the road
from Geokdere to Chaek. Ferula undulate grows here in rather sparse clusters in wormwood-crop
groups of shiblak on an area of 150-160 hectares. On a transect of 100 m?, there are an average of 11
ferula undulate plants. The productivity of its aboveground and underground mass was determined by
112 randomly taken plants excluding annual specimens. As a result, the average weight of one plant
was 173,1 g of raw aboveground and 192,2 g of underground phytomass. The largest roots reached a
mass of 500 g. The yield of air-dried raw materials for Ferula undulate was equal: for roots 31%, for
above-ground mass 28%. The operative reserve of raw material mass of the plant in the Geokdere-
Chaek area is about 8 tons of above-ground and 10 tons of underground phytomass (Akmypaznos,
2024).

Raw material harvesting and storage. In order to ensure normal conditions for the development
of the Ferula undulate cenopopulation within its cenohabitats, we propose to put into use no more
than 1/8 of its thickets annually, trying, at the same time, to select the largest plants for digging up
the roots. It is not recommended to dig up generative units, leaving their seeding. The aboveground
mass (leaves) is collected before it dries out, without damaging the root collar of the plants. Drying
and storing raw materials are similar to those described above.

Morphological characteristics. Ferula gummosa (Ferula gummosa Boiss.) is a perennial
herbaceous plant of the celery family, 150-120 cm high. The stem is pale green, cylindrical, branching
at the top into a sparse panicle. The branches are almost all alternate, relatively thin. The leaves
are grey-pubescent, soft, quickly withering, the basal ones are repeatedly pinnately dissected into
numerous small sections. The umbels are different: the central ones are sessile, the lateral ones are
opposite. The umbels have 10-20 flowers. The petals are pale yellow. It blossoms and bears fruit in
May-June (Kep6abaes, 1992; Huxkutun, ['enpauxanos, 1988).

Ecological features and habitats. The plant grows on fine-ground-gravel slopes, in mountain
rocky steppes, in subalpine meadows, in thickets of juniper, rose hips, tragacanth, up to an altitude of
2300 m above sea level.

The plant is found in the Central Kopetdag: Robergovski, Neftonovski, Dushakerekdag, Sulukli,
Asylma, Bolshoy Karanki, Misinev, Arvaz, Karayalchi, Kurtusuw, Gaudan (Kamaxwuna, 2005;
Huxurun, I'enpauxanos, 1988).

Phytochemical and pharmacological properties. The above-ground mass of ferula gummosa
contains 1,64-2,1% essential oil, coumarins, flavonoids 1,54-1,57%. The roots contain 0,58%
essential oil, terpenoids, polyacetylene compounds, coumarins, macrocyclic lactones. In the fruits:
coumarins 0,48%, fatty oil 46,9%, resin, essential oil 10-22%.

In folk medicine, the resin is used as a painkiller, expectorant, antispasmodic, at bronchial
asthma, chronic bronchitis, hysteria, paralysis, gastritis, skin diseases, and rheumatism. It has a weak
hypotensive effect.

Bioresources. Ferula gummosa usually forms sparse thickets or limited grazing in the Central
Kopetdag. The most accessible area for harvesting raw materials is the area of the Arvaz forestry
of the Bakharden forest district. Here, its thickets are noted in the tracts of Gokgyadik, Gosharcha,
Berkav, Akgaya, Yaylak, Niyazym and others. The total area under Ferula here reaches 240 hectares.
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The stock of raw materials in the surveyed areas amounted to 20.8 tons of aboveground and 70,5 tons
of underground phytomass.

Raw material harvesting and storage. The above-ground part (greenery) and roots of ferula
gummosa are used as raw materials. The plant forms only a basal rosette of leaves for 6-7 years, then
produces a peduncle and dies after fruiting. Adult units have 17-19 (29) basal leaves. Ferula greenery
is collected by hand at the end of May on 1/2 of the thicket, without damaging the root collar of the
root. The collected raw materials are dried in small stacks in the shade for 5-6 days. Then the dry
leaves are packed in linen bags and stored separately from other medicinal raw materials. Ferula roots
are harvested by hand, choosing the largest vegetative units of the plant and using no more than 1/10
of the units for digging. The dug roots are cleaned of soil residues and immediately chopped into
pieces no more than 2-3 cm thick. The chopped raw material is dried by active drying in the open sun
or in the shade. During the day, the root pieces are shoveled two or three times. During the drying
process, the roots dry out approximately 3 times. For long-term storage, dry raw material is packed
in cellophane bags and stored separately from other raw materials, as they have a persistent specific
odor. The shelf life of raw materials is 2 years.

CONCLUSIONS

1.7 species of ferula and 3 species of dorema are found on the territory of the Central Kopetdag. All
species of ferula and dorema have medicinal values. Promising for obtaining medicinal preparations
of plant origin.

2. Biological resources and phytochemical characteristics of some ephemeroids in the Central
Kopetdag made it possible to identify resource possibilities for their use in the pharmaceutical industry
of Turkmenistan.
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