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Abstract. The article is devoted to the study of ecological, morphological features of the
plant and mycobiota of the rhizosphere of the territories of natural distribution of the Orchis simia
Lam. plant in the Khizi and Shabran regions of Azerbaijan in 2022-2023. A total of 6 soil samples
and 10 plant samples were taken for analysis. Research shows that the morphological indicators
of the plant depend on environmental conditions and the composition of mycorrhiza.
Keywords: orchis simia Lam., salep, morphometric parameters, mycorrhiza.

Introduction. Orchid refers primarily to plants with exotic flowers that grow in tropical
climates. However, there are other groups of terrestrial orchids that are naturally distributed
throughout the country, some of which are known as salep orchids because a substance called salep
is obtained from their roots. The Orchidaceae family is one of the largest families of flowering
plants in the world, accounting for approximately 1/10 of all flowering plants edirlor [2].
According to the latest data, in Azerbaijan the genus is represented by 21genuses and 54 species
[7].

So, orchids are considered a natural treasure with very small seeds that have no analogues.
The unique feature of these seeds is that they do not have endosperm, cotyledon leaves and
germinal tubercle. From this point of view, the presence of suitable conditions (light, heat,
humidity) and symbiotic relationships with mycorrhizal fungi is important to ensure seed
germination, development and growth of protocorms. However, depending on the species, the
lifespan of seeds can vary from 2 months to 18 years.

It is also known from the literature that orchids are myco-heterotrophic during germination
and many species depend on fungi as a carbon source until maturity [3].

As mentioned, the extraction of a substance called salep from tubers, which is widely used
in medicine and food industry, has recently led to an increase in the extraction of tubers and a
reduction or even complete destruction of such plants. For one reason or another, biodiversity in
nature has been sharply declining in recent years [5]. In this regard, the study of orchid physiology
is important for the proper use and conservation of their species resources [8].

Therefore, Orchis simia Lam of the genus Orchis L, widespread in the territory of the Khizi
and Shabran regions of Azerbaijan, was used in the research work. The ecological indicators of
the distribution areas of the plant species, the micromycete composition of soil samples taken from
the rhizosphere, as well as the morphological indicators of plant samples were studied.

Materials and methods The research work was carried out in April-May 2022-2023 using
demographic and geobotanical methods in the territory of the Khizi and Shabran regions located
in the north-eastern part of the Greater Caucasus in Azerbaijan.
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Orchis simia Lam (Monkey orchid) of the genus Orchis L. was taken as the object of the
study.

Climate and edaphic factors of the research areas. According to geobotanical zoning, the
Khizi and Shabran districts belong to the botanical-geographical region of the Guba mountain
range of the Greater Caucasus. The Khizi district has a mild, hot climate with dry summers, while
the Shabran district has a semi-desert and dry desert climate with mild winters and dry, hot
summers [6].

For the integral characterization of the ontogenetic structure of the studied cenopopulation,
quantitative indices (Ir,lrep.,Ia.) developed by L.A.Zhukovo and Glotovo were calculated. And
demographic indicators (A- age index, w- effeciency index.) were calculated according to Uranov
and Zhivotsky.

Soil samples were taken according to standards ('OCT 17.4.3.01-83 T'OCT 17.4.4.02-84).
Mycological analyzes were performed on the collected soil samples.

Results and discussion. The monkey orchid was studied in relatively open areas (602-656
m above sea level) around the village of Altiagaj, in the oak forest (Quercuse to Carpinusetum) of
the village of Gizilgazma, Khizi district (at an altitude of 768-1016 m above sea level). At the time
of the research, the projective cover of the herbaceous layer was about 70% and 80%. In the area
of the village of Galaalti, Shabran district (696 m above sea level), the object of study was studied
in oil pumps in the hornbeam-birch forest (Carpinuseto-Aceretum), and in these areas the
projective cover of the herbaceous layer was 75-80%. The distribution of the studied plant at the
level of cenopopulations (cp) in both regions was diffuse-group. In rare cases, it is also found
singularly.

The soil of the studied plant, collected in the territory of the Khizi district, corresponds to
the clay type, and in the area of the Shabran district — to the mountain-brown type of soil. This is
consistent with the literature data [6].

During field studies conducted in 2022 and 2023, the environmental indicators of the
regions were reflected as follows.
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Figure 1. Air temperature, humidity, amount of carbon dioxide in the studied areas in 2022
and 2023.
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During the research, some demographic indicators and morphometric indicators of the hay
population based on GPS coordinates, percentage indicators of vegetative and generative
individuals and the number of individuals in the age group in the study areas of the plant are
presented in the following table (Table 1) (morphometric indicators of plants were carried out on
10 generative individuals).
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Table 1. Some demographic indicators and morphometric indicators of the studied
cenopopulation of the species Orchis simia Lam. in the Khizi and Shabran regions Ir -
regeneration index, Irep.- replacement , la. — aging index, 4 - age index, - efficiency

indicator.
CP I- Khizi-Altiagaj, CP 11- Khizi- Altiagaj, CP I11- Khizi-Guzilgazma, CP IV- Khizi-
Guzilgazma, CP V- Shabran, CP VI- Shabran
Based on the results obtained, it can be said that the morphometric parameters of the Orchis

simia plant species in all three sites in 2022 were higher.
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During the research, a mycological analysis of soil samples taken from the rhizosphere of
the monkey orchid plant was also carried out (Table 2).

Khizi Altiagaj Shabran
Area Gizilgazma 2022 Galaalt1
Species 2022/2023 2023
Absidia ramosa +
Alternaria alternata ++ + +
Aspergillus niger ++ + +
A.ochrcseus +
A.versicolor +
Cladosporium cladosporioides +
Fusarium semitectum +
F. culmorum +
F.oxysporium ++ +
F.sporotrichioides +
Gibberella fujikuroi +
Mucor mucedo + +
Mortiriella alpina +
M. hiemalis +
Penicillium chrysogenum ++ +
P. brevicompactum +
P. purpurogenum +
P.expansum +
P. janthinlllum +
Rhizopus stolonifer +
Thielaviopsis basicola, +
Trichothecim roseum ++
Trichoderma asperellium + +
T.atroviride +
Trichoderma hamatum +
T.harzianum ++
T.polysporum +
T.viridee + +
T koningii +
Verticillium nigrescen +
Verticillium albumil +
Table 2. Mycological analysis of soil samples taken from the plant rhizosphere during 2022-
2023.

The general results of the analyses conducted on the quantitative composition of fungi
indicate that the soils of the Galaalti village area are richer (4.5x103 keV/qg) (Gizilgazma - 4.5x103
keV/g, Altiagaj - 3.7x103 keV/g, Altiagaj - 3.7x103 keV/g).

The obtained results suggest that there is a positive relationship between the morphological
parameters of plants and the quantitative composition of their mycobiota. The richness of the
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mycobiota of the rhizosphere of plants with high morphological parameters indicates the
possibility of using fungi when introducing orchis in the future. Thus, the protection of these
species can be ensured if certain environmental conditions are created for them.
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