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Abstract 

Shusha and its surrounding areas, located in the Lesser Caucasus, represent a unique montane-forest ecosys-

tem characterized by a high diversity of shrub and subshrub life forms. These plants not only form structural 

components of the landscape but also perform essential ecological functions, including soil erosion prevention, 

slope stabilization, formation of phytocoenoses, and provision of food and shelter for local fauna. Through geo-

botanical route surveys conducted in the Shusha region, the distribution and biomorphological traits of shrub and 

subshrub species such as Juniperus foetidissima, Corylus avellana, Rhamnus pallasii, Rubus subg. rubus, Prunus 

cerasifera, Prunus spinosa, Berberis vulgaris, Mespilus germanica, Rosa canina, Crataegus pentagyna, Ribes 

nigrum, Ribes uva-crispa, Euonymus velutinus, and Cornus mas were documented. Many of these species are 

endemic, relict, and genetically valuable for the region, and their richness in bioactive compounds highlights their 

pharmacological and ethnobotanical importance. The results indicate that shrubs and subshrubs play a key role in 

ecosystem services, particularly in vegetation restoration and successional processes. This study provides a com-

prehensive assessment of the ecological, economic, and pharmacological significance of shrubs and subshrubs in 

the Shusha region, offering a scientific basis for their conservation and sustainable management. 

Keywords: Shusha region, shrub and subshrub biodiversity, montane-forest ecosystems, phytocoenotic struc-

ture, bioactive compounds. 

 

Introduction 

The city of Shusha and its surrounding areas con-

stitute one of the mountain-forest zones of the Lesser 

Caucasus with the highest levels of biodiversity. The 

region’s rugged topography, diverse microclimatic 

conditions, mosaic soil cover, and intensity of anthro-

pogenic disturbances have created favorable conditions 

for a rich variety of plant life forms (Table 1). Among 

this floristic diversity, shrubs and subshrubs occupy a 

particularly important place. They are not only struc-

tural components shaping the appearance of the land-

scape but also key functional groups that ensure eco-

system stability. 

The ecological role of shrub and subshrub species 

includes regulating soil-carbon balance, reducing ero-

sion, structuring phytocoenoses, and providing food 

and shelter for fauna. Many of the life forms distributed 

in the Shusha territory are endemic, relict, or rare spe-

cies, which increases their genetic and taxonomic 

value. 

 

Table 1. 

Key Climatic and Topographic Indicators of the Shusha Region 

Altitude above sea level 1,300-1,800 m 

Annual temperature variations min: -4 °C, max: +19 °C 

Annual precipitation amount 700-800 mm 

 

In recent years, in the context of restoration and 

reclamation activities carried out in Shusha, the ecosys-

tem services provided by shrubs and subshrubs have 

become even more relevant. They play a leading role in 

soil regeneration and the recovery of vegetation cover 

during the initial stages of succession, thus contributing 

significantly to biodiversity conservation. Therefore, 

studying the ecological, biogeographical, and func-

tional importance of Shusha’s shrub and subshrub flora 

provides a scientific basis for the sound management of 

the region’s natural resources and the development of 

sustainable restoration strategies (Botanika İnstitutu, 

2025). 

The city of Shusha and its surrounding territories, 

as part of the unique mountain-forest ecosystem of the 

Lesser Caucasus, are characterized by a rich shrub and 

subshrub flora (Qurbanov, 2024). These life forms play 

an essential role in preserving the region’s biodiversity, 

ensuring ecological stability, and maintaining the resil-

ience of phytocoenoses. 

The role of shrubs and subshrubs distributed in the 

Shusha region in biodiversity and their utilization pro-

spects can be summarized as follows: 

1. Maintaining ecosystem stability 

Shrubs and subshrubs possess strong root systems 

that prevent soil erosion and stabilize slopes. Repre-

sentatives of the genera Juniperus, Rosa, Berberis, 

Paliurus, Cotoneaster, and Spiraea perform important 

ecological functions in reducing landslides on Shusha’s 

steep terrain. 

2. Key elements in the structure of phytocoenoses 

These plants shape the mosaic structure of moun-

tain-meadow and forest-edge phytocoenoses, ensuring 

both vertical and horizontal stratification of vegetation. 

Through their xenomorphic and psychromorphic adap-

tations, shrubs and subshrubs are capable of withstand-

ing harsh mountain climates, thereby increasing the re-

silience of plant communities. 

3. Carriers of genetic and taxonomic diversity 

Numerous endemic and relict species occur 
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among the shrubs and subshrubs distributed in Shusha 

(e.g., Juniperus foetidissima, Berberis vulgaris, Rham-

nus pallasii). These species provide insights into the re-

gion’s paleobotanical past and are of special im-

portance for the preservation of the gene pool. 

4. Sources of habitat and food for fauna 

Shrubs and subshrubs create favorable microhabi-

tats for birds, small mammals, and insects. Species such 

as Rosa canina, Berberis vulgaris, and Crataegus pen-

tagyna provide fruit that serves as food for birds and 

play an important role in seed dispersal (Əsgərov, 

2016). 

5. Ecological resilience to anthropogenic impacts 

In the restored areas of Shusha, shrubs and sub-

shrubs play a leading role during the initial stages of 

succession. They improve soil structure, accelerate hu-

mus accumulation, and facilitate the recovery of forest 

cover. 

6. Potential for biocontamination resistance and 

climate-change adaptation 

These life forms exhibit resilience to high-stress 

factors (drought, temperature fluctuations, soil salinity, 

and anthropogenic pollution). Such characteristics al-

low their use as bioindicators for ecological monitor-

ing. 

7. Significance for pharmacology and ethnobot-

any 

Shrub and subshrub species widely distributed in 

Shusha - such as Berberis, Rosa, Rubus, Crataegus, 

Corylus, Rhamnus, Prunus, Juniperus, Mespilus, and 

Ribes - are rich in biologically active substances and 

have been traditionally used as medicinal plants. Their 

therapeutic properties enhance the region’s phytothera-

peutic potential (Sərdarova, 2022; Ibadullayeva, 2024). 

Materials and Methods 

The research was conducted in 2025 within the 

mountain-forest and subalpine landscapes of the city of 

Shusha and its surrounding territories (Figure 1). To 

study the vegetation cover, the geobotanical route 

method was applied (Shetekauri & Kikvidze, 2018; 

Müllerová et al., 2020). 

 
1. Route organization. 

Research sites were selected with consideration of 

the region’s mosaic relief. The route was planned in the 

following sequence: 

Shusha city - Dashalti gorge - Topkhana forest 

massif - Zarisli direction. 

An elevation range of 1450-1750 m was covered 

along the route. Every 200-300 meters, the composition 

of the vegetation was visually assessed, and dominant 

and associated shrub and subshrub species were rec-

orded. 

2. Geobotanical observations. 

At each observation point, the following parame-

ters were documented: 

• Dominant and subdominant shrub and sub-

shrub species 

• Biomorphological characteristics of plants 

(height, branching type, green biomass, condition of 

generative and vegetative organs) 

• Phytocoenotic state and the structure of plant 

groupings 

The geobotanical approach described by 

Shetekauri & Kikvidze (2018) served as the methodo-

logical basis for the observations. 

3. Sample collection. 

For optimal morpho-anatomical analysis, 3-5 indi-

viduals of each shrub or subshrub species encountered 

along the route were sampled. For each specimen, the 

following information was recorded: 

• Geographic coordinates of the collection site 

• Elevation 

• Plant species and a brief morphological de-

scription 

The collection process was carried out in accord-

ance with field flora study principles described by Mül-

lerová et al. (2020). 

4. Preparation of herbarium specimens. 

The collected materials were processed following 

classical herbarium methods (Bridson & Forman, 2019; 

Shipunov, 2019): 

• Specimens were placed in field presses be-

tween sheets of paper. 

• In the laboratory, they were dried completely 

in a ventilated dryer at 45-50 °C. 

• A label was prepared for each specimen (spe-

cies name, locality, date, collector). 

• Completed herbarium specimens were coded 

and incorporated into the Herbarium Fund of the De-

partment of Biology named after Valida Tutayuk at the 

Azerbaijan State Agricultural University. 

Figure 1. General Morphological Structure of 

Corylus avellana 
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Biomorphological Characteristics and Phar-

macological Significance of Shrubs and Subshrubs 

Distributed in the Shusha Region 

Corylus avellana L. 

 
Corylus avellana is a perennial shrub or small tree 

belonging to the family Betulaceae. Its natural distribu-

tion includes Europe, the Americas, and Asia Minor. 

This species grows at altitudes ranging from 10 to 1700 

meters above sea level and is primarily shade-tolerant, 

preferring temperate and humid conditions. C. avellana 

can live for 80-100 years and reach a height of 3-9 me-

ters. The canopy is dense and highly branched (Figure 

2). The stem diameter ranges from 15 to 18 cm, while 

the leaves measure 5-9 cm in width and 6-12 cm in 

length. Leaves are rounded, ovate-rounded, or oval 

with serrated margins. The plant undergoes autumnal 

leaf shedding. Young shoots are light brown, and the 

bark of mature stems turns light gray. 

Flowering occurs from February to March, pro-

ducing monoecious flowers of various types. Fruit rip-

ening takes place in August-September. While the plant 

naturally propagates through seeds, vegetative propa-

gation is also possible. 

The biochemical composition of C. avellana fruits 

includes fatty acids such as oleic, linoleic, palmitic, 

stearic, palmitoleic, and linolenic acids. Protein content 

ranges from 12.61% to 18.69%, with amino acids in-

cluding glutamic acid, aspartic acid, alanine, serine, 

glycine, proline, tyrosine, arginine, leucine, valine, 

phenylalanine, isoleucine, threonine, lysine, histidine, 

and methionine. Vitamins present include fat-soluble 

vitamins such as retinol (vitamin A), α-tocopherol (vit-

amin E), γ-tocopherol, δ-tocopherol, and water-soluble 

vitamins such as vitamin C, niacin, B6 (pyridoxine), B1 

(thiamine), B2 (riboflavin), folic acid, and biotin 

(Gunes et al., 2010; Shataer et al., 2021). 

The fruits of C. avellana are of significant nutri-

tional value and are widely used in confectionery pro-

duction. Due to the durability of its wood, the species 

is also used as raw material for furniture, baskets, and 

other products. 

Rhamnus pallasii Fisch. & C.A.Mey. 

 
Rhamnus pallasii is a low-growing shrub belong-

ing to the family Rhamnaceae (Figure 3). The plant can 

reach up to 3 meters in height. Its branches are arranged 

alternately and bear thorns. Leaves are narrow and lan-

ceolate, measuring 20-30 mm in length and 4-6 mm in 

width. 

Flowering occurs in June, with clusters of 10-12 

Figure 2. General 

Morphological Structure of 

Corylus avellana 

Figure 3. General 

Morphological Structure of 

Rhamnus pallasii 
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flowers emerging from the axils of the leaves. Flowers 

are small, grayish, and may be either petalled or apet-

alous. Fruits ripen in October, producing black berries 

with a diameter of 4-5 mm. 

R. pallasii possesses a rich biochemical composi-

tion. The main classes of bioactive compounds identi-

fied in the plant include anthraquinones, flavonoids, 

naphthalene terpenoids, alkaloids, steroids, organic ac-

ids, and essential oils. From a pharmacological per-

spective, the plant exhibits anti-inflammatory, antibac-

terial, antifungal, antimalarial, antioxidant, antiprolifer-

ative, and cytotoxic properties. It is also used for wound 

healing, blood purification, improvement of circula-

tion, treatment of sexually transmitted infections, di-

gestive and liver disorders, and support of the endo-

crine and nervous systems (Nigussie et al., 2021). 

Rubus subg. rubus 

 
Rubus subg. rubus, belonging to the family 

Rosaceae, is a shrub species with a perennial root sys-

tem. Under natural conditions, its stems grow densely 

and intertwined. Each stem is biennial: in the first year, 

it emerges and grows intensively, reaching a length of 

3-9 meters and bending to creep along the ground. In 

the second year, the stem ceases elongation, and its 

buds develop into inflorescences. Flowering occurs in 

late spring and early summer. Flowers have five white 

or pale pink petals, with a total diameter of approxi-

mately 2 cm. 

The leaves are compound in structure, typically 

consisting of 5-7 leaflets attached to the petiole by short 

stalklets (Figure 4). The plant possesses short, curved, 

very sharp thorns, located both on the stems and along 

the central vein on the lower surface of the leaflets. 

Rubus subg. rubus is a hardy plant capable of develop-

ing even in nutrient-poor soils. 

A wide range of bioactive compounds has been 

identified in the plant, including alkaloids, flavonoids, 

tannins, saponins, glycosides, terpenoids, sterols, car-

bohydrates, polyphenols, anthocyanins, ellagic acid, 

salicylic acid, triterpenic acids, rubitic acid, and ascor-

bic acid (vitamin C). The roots are particularly rich in 

saponins and tannins, the leaves in flavonoids and tan-

nins, and the fruits in polyphenols, anthocyanins, el-

lagic acid, salicylic acid, fiber, and other compounds 

(Verma et al., 2014). 

From a pharmacological standpoint, the plant has 

antimicrobial properties and is used against infections. 

It exhibits anti-inflammatory effects, protects mucous 

membranes, and has a positive impact on the digestive 

system. The fruits are a strong source of antioxidants. 

The species contributes to the regulation of the blood 

and endocrine systems, the respiratory system, and 

demonstrates anticancer activity. 

Prunus cerasifera Ahh. 

 
Prunus cerasifera is a shrub or small tree belong-

ing to the family Rosaceae and can grow to a height of 

8-12 meters. The leaves are ovate and measure 3-7 cm 

in length (Figure 5). The plant flowers in early spring, 

Figure 4. General 

Morphological Structure of 

Rubus subg. rubus 

Figure 5. General Structure 

and Fruit Morphology of 

Prunus cerasifera 
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before leaf formation. The flowers are white, composed 

of five petals, and measure 2-3 cm in diameter. Fruit 

ripening occurs from July to September. P. cerasifera 

has a wide natural distribution across various regions of 

Azerbaijan, including forested areas. 

The biochemical components identified in P. 

cerasifera include protocatechuic acid, vanillic acid, 

rutin, gallic acid, catechin, chlorogenic acid, caffeic 

acid, syringic acid, p-coumaric acid, ferulic acid, o-

coumaric acid, phloridzin, citric acid, malic acid, suc-

cinic acid, fumaric acid, vitamin C (ascorbic acid), and 

other compounds (Celik et al., 2017). 

Due to its high content of phenolic compounds and 

other bioactive substances, the plant exhibits strong an-

tioxidant properties. It is also a source of mineral ele-

ments such as potassium, copper, magnesium, iron, and 

zinc, which contribute to the regulation of metabolic 

processes. The fruits are rich in pectin components, 

which have positive effects on the digestive system and 

help reduce cholesterol levels (Dunaevskaya et al., 

2021). The fruits of P. cerasifera are consumed fresh 

and are also used in the preparation of pastila and vari-

ous jams. 

Prunus spinosa L. 

 
Prunus spinosa, a shrub or subshrub of the family 

Rosaceae, can grow up to 5 meters in height. Its 

branches are densely arranged and covered with stiff 

thorns. Leaves are oval, measuring 2-4.5 cm in length 

and 1.2-2 cm in width, with serrated margins. The plant 

flowers before leaf emergence, producing flowers ap-

proximately 1.5 cm in diameter, each with five cream-

white petals. Fruits develop in autumn, reaching 10-12 

mm in diameter and exhibiting a violet-blue coloration 

(Figure 6). 

The species is native to Europe, Western Asia, and 

northwestern Africa and naturally occurs in various re-

gions of Azerbaijan, particularly in forests and shrub-

lands. 

P. spinosa is rich in phenolic compounds, includ-

ing chlorogenic acid, caffeic acid, rutin, gallic acid, cat-

echin, protocatechuic acid, syringic acid, p-coumaric 

acid, ferulic acid, phloridzin, malic acid, citric acid, 

succinic acid, fumaric acid, and vitamin C (Celik et al., 

2017). The high content of polyphenols and anthocya-

nins confers strong antioxidant and anti-inflammatory 

properties, aiding in the neutralization of free radicals 

and protection against oxidative stress. Its pharmaco-

logical activities include improvement of endothelial 

function, regulation of insulin sensitivity, reduction of 

diabetes risk, antidiarrheal, astringent, antidyenteric, 

antimicrobial, antiviral, anti-atherosclerotic, antithrom-

botic, and anticancer effects. 

Fruits of P. spinosa are utilized in the food indus-

try in both dried and fresh forms and can serve as natu-

ral colorants. Additionally, the species has been identi-

fied as suitable for soil restoration purposes (Bei et al., 

2024). 

Juniperus foetidissima Willd. 

 
  

Figure 6. General Structure and Fruit Morphology of Prunus spinosa 

Figure 7. General 

Morphological Structure 

of Juniperus foetidissima 
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Juniperus foetidissima, a tree or shrub of the fam-

ily Cupressaceae, can grow up to 5-6 meters in height 

(Figure 7). The species exhibits two types of leaves: on 

young, dark green shoots, the leaves are needle-like and 

8-10 mm long, whereas on older stems, they are scale-

like, rhombic in shape, and 2-3 mm in length. The cones 

of J. foetidissima begin to form from late April to early 

June, with maturation taking nearly two years. Mature 

cones are blue-black, 7-13 mm in diameter, and resem-

ble berries in appearance. The species is naturally dis-

tributed in the eastern Greater Caucasus, the northern 

and southern parts of the Lesser Caucasus, and the 

mountainous regions of Nakhchivan in Azerbaijan. 

J. foetidissima is rich in phenolic compounds, in-

cluding catechin, epicatechin, quercitrin, rutin, and 

quercetin-3-O-glucoside. It also contains monoterpenes 

such as sabinene. Extracts of the plant exhibit antioxi-

dant activity, neutralizing reactive oxygen and nitrogen 

species and inhibiting lipid peroxidation. Its anti-in-

flammatory properties make it useful in treating inflam-

matory conditions. Traditionally, the species has been 

used for the common cold, urinary tract and kidney in-

fections, bronchitis and pneumonia, dysentery, stomach 

pain and diarrhea, as well as to regulate menstruation 

and relieve pain. Additionally, J. foetidissima is em-

ployed as an aromatic spice, in the production of alco-

holic beverages, aromatherapy, perfumery, and other 

applications (Lesjak et al., 2013). 

Berberis vulgaris L. 

 
Berberis vulgaris, a shrub belonging to the family 

Berberidaceae, can grow up to 1.5-2.5 meters in height. 

Young shoots are yellow-brown, while older stems are 

gray. Thorns on the stem can reach up to 2 cm in length. 

Leaves are delicate, elliptic or obovate, light green in 

color, with ciliate-serrated margins. 

Flowering occurs from May to June. Flowers are 

pale yellow and form racemose clusters up to 6 cm in 

length. Fruits mature in August-September, producing 

berries that are bright red or sometimes yellowish-red, 

approximately 12 mm long (Figure 8). 

B. vulgaris is a mesoxerophytic plant growing at 

altitudes up to 1800 meters, commonly found in forests, 

forest edges, and shrublands. Its natural distribution 

spans Europe and Asia Minor, and within Azerbaijan, 

it occurs from lowlands to the middle mountain zone. 

The plant contains a variety of bioactive com-

pounds in different organs, including phenolics, flavo-

noids, tannins, glycosides, saponins, steroids, terpe-

noids, vitamins C, K, and A, and major alkaloids such 

as chlorogenic acid, berberine, oxyaconthine, ber-

bamine, berberubine, columbamine, catechin, caffeic 

acid, gallic acid, and anthocyanins. Berberine is the 

principal alkaloid, exhibiting antioxidant, anti-inflam-

matory, hypoglycemic, and hypolipidemic activities. 

Traditionally, B. vulgaris has been used to treat fe-

ver, cough, liver diseases, depression, hyperlipidemia, 

and hyperglycemia. Pharmacologically, it possesses 

anticancer, anti-inflammatory, antidiabetic, antioxi-

dant, antibacterial, analgesic, antinociceptive, and 

hepatoprotective properties. The fruits are also utilized 

in the food industry for producing juices, jams, and 

marmalades (Rahimi-Madiseh et al., 2017; El-Zahar et 

al., 2022). 

Mespilus germanica L. 

Figure 8. General 

Morphological Structure of 

Berberis vulgaris 
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Mespilus germanica, a large shrub or small tree of 

the family Rosaceae, ranges from 1.5 to 4 meters in 

height. The stem is thorny with grayish-brown bark. 

Leaves are dark green, elliptic, measuring 8-15 cm in 

length and 3-5 cm in width. The species is deciduous, 

with foliage turning red in autumn. Flowering occurs 

from May to June. Flowers have five heart-shaped 

white petals, with a diameter of 2-5 cm. Fruits mature 

in late autumn, measuring 2-3 cm in diameter, with a 

red-brown coloration (Figure 9). M. germanica is found 

at altitudes up to 1100 meters and naturally occurs in 

the Caucasus, Asia Minor, and southeastern parts of the 

Balkan Peninsula. 

The fruits, leaves, bark, and seeds are rich in bio-

active compounds, including pectin, amino acids, car-

bohydrates (glucose, fructose, sucrose), organic acids 

(malic, citric, ascorbic, quinic acids), fatty acids (oleic, 

linoleic, palmitic, stearic acids), chlorogenic acid, caf-

feic acid, gallic acid, catechin, epicatechin, quercetin, 

kaempferol derivatives, phenolic tannins, antioxidant 

compounds, triterpenes, carotenoids, and minerals. 

Leaf extracts are particularly high in phenolic content. 

Different plant parts have been shown to exhibit anti-

oxidant, antidiabetic, antimicrobial, anti-inflammatory, 

and anthelmintic activities (Nistor et al., 2024). 

Traditionally, M. germanica has been used for 

treating menstrual disorders, alleviating cold and flu 

symptoms, addressing kidney and urinary tract issues, 

supporting liver and kidney function, and treating en-

teritis and intestinal inflammations. The fruits can be 

consumed fresh or processed into molasses, marma-

lade, compote, jam, and other products. They are also a 

high-quality source of pectin. The seed oil can be used 

as biofuel and in cosmetics. Additionally, the species is 

cultivated as an ornamental shrub in parks and gardens. 

Rosa canina L. 

 
Rosa canina, a shrub of the family Rosaceae, 

reaches a height of 1.5-2.5 meters. Its branches bear nu-

merous rigid thorns. Leaves are compound, typically 

composed of seven leaflets, with a total leaf length of 

7-9 cm. Leaflets are smooth, mostly elliptic, measuring 

2-2.5 cm in length and 1-1.5 cm in width. 

Flowering occurs in May, producing pale pink to 

whitish petals, 4-6 cm in diameter, arranged in clusters 

of 3-5 flowers. Fruit ripening takes place in June-July, 

yielding obovate to broad-oval, sometimes globular 

hips, 15-26 mm in length (Figure 10).  

R. canina thrives in shrublands, forest edges, 

riverbanks, and similar habitats. In Azerbaijan, it is nat-

urally distributed across many regions of the Greater 

and Lesser Caucasus. 

The fruits are particularly rich in vitamin C and 

also contain vitamins A, B1, B2, B6, D, E, and K. Or-

ganic acids such as quinic, tartaric, and citric acids are 

present. The plant contains flavonols such as catechin, 

anthocyanins like cyanidin-3-glucoside, phenolic acids 

such as galloylquinic acid, and carotenoids including β-

carotene, lycopene, β-cryptoxanthin, rubixanthin, gaza-

niaxanthin, and zeaxanthin (Peña et al., 2023). 

Therapeutically, R. canina exhibits antioxidant ac-

tivity by protecting cells from free radicals and reduc-

ing oxidative stress. Its anti-inflammatory properties 

help mitigate inflammation. Certain phenolic and fla-

vonoid compounds present in the plant confer anti-

cancer and antimicrobial effects. The species is utilized 

in the food industry for teas, juices, jams, and in the 

Figure 9. General Structure and Fruit Morphology of 

Mespilus germanica 

Figure 10. General Structure 

and Fruit Morphology of Rosa 

canina 
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cosmetic industry for skincare products. Crataegus pentagyna Waldst. & Kit. ex Willd. 

 
Crataegus pentagyna, a tree or shrub of the family 

Rosaceae, reaches 5-6 meters in height. Its branches 

have gray bark and thorns measuring 5-10 mm in 

length. Leaves are dark green on the upper surface and 

lighter green on the underside, with 3-5 lobes that are 

broad and either blunt or pointed (Figure 11). Flower-

ing occurs in May, producing flowers in complex cor-

ymb inflorescences. Flowers measure 1.2-1.7 cm in di-

ameter and have white petals. Fruit development takes 

place from September to October, yielding black or 

dark purple fruits 8-12 mm in diameter. 

The species is widely distributed in Azerbaijan, 

from lowlands to middle mountain zones of the Lesser 

and Greater Caucasus. It is commonly found in sparse 

forests and shrublands, growing both in groups and as 

isolated individuals. 

Fruits, leaves, and roots of C. pentagyna are rich 

in phenolic compounds, including apigenin, caffeoyl 

quinic acid derivatives, salicylic acid, naringenin-6-C-

glucoside, and naringenin (Taleghani et al., 2024). Ad-

ditionally, the plant contains terpenes, lipophilic com-

pounds, anthocyanins, hydrocarbons, fatty acids, and 

their derivatives. Extracts from fruits, leaves, and roots 

exhibit antioxidant activity, neutralizing free radicals. 

They also demonstrate antimicrobial efficacy, showing 

bactericidal and bacteriostatic effects against both 

Gram-positive and Gram-negative bacteria. Due to its 

flavonoid and phenolic acid content, the plant supports 

vascular function, promotes vasodilation, exhibits anti-

atherosclerotic and antihypertensive effects, and plays 

a cardioprotective role. Furthermore, it contributes to 

reducing oxidative stress and has anti-inflammatory 

properties. Fruit, leaf, and root extracts, owing to their 

antioxidant and antimicrobial activities, can also be 

used as additives in the preservation of processed 

foods. 

Ribes nigrum L. 

 
Ribes nigrum, a medium-sized shrub of the family 

Grossulariaceae, can grow up to 1.5 meters in height 

and diameter. Simple leaves, 3-5 cm wide, are arranged 

alternately along the stem. Flowering occurs from May 

to June, producing inflorescences up to 8 cm long, each 

bearing 10-20 flowers. Individual flowers are 4-6 mm 

in diameter, with small, inconspicuous, oval petals. 

Fruit development occurs in July, yielding mature ber-

ries approximately 1 cm in diameter, dark purple to 

black in color (Figure 12). The species naturally occurs 

throughout Europe, Russia, Kazakhstan, northern 

China, Mongolia, and several regions of Azerbaijan. 

R. nigrum is rich in flavonols, phenolic acids, pro-

anthocyanidins, and anthocyanins, which give the fruits 

their dark color. Fruits are also abundant in vitamin C, 

vitamin E, various minerals, organic acids, and pectins. 

Seeds contain omega-3 and omega-6 fatty acids, 

gamma-linolenic acid, stearidonic acid, and tocopher-

ols (vitamin E). Polyphenols and anthocyanins exhibit 

strong antioxidant activity by neutralizing free radicals 

and reducing oxidative stress. The plant also demon-

strates anti-inflammatory, immunomodulatory, and an-

timicrobial effects. Flavonoids and polyphenols con-

tribute positively to cardiovascular health and meta-

bolic processes related to glucose and lipids. In the food 

industry, the fruits of R. nigrum are used for juices, 

compotes, jams, ice creams, and other products. Due to 

their anthocyanin content, the fruits can also serve as 

Figure 11. General Structure 

and Fruit Morphology of 

Crataegus pentagyna 

Figure 12. General Structure and Fruit Morphology of Ribes 

nigrum 
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natural colorants and flavoring agents (Ejaz et al., 

2023). 

Euonymus velutinus Fisch. & C.A.Mey. 

 
Euonymus velutinus, a shrub of the family Celas-

traceae, reaches 1.5-4 m in height (Figure 13). Its leaves 

are oblong-elliptic or obovate, measuring 2-8 cm in 

length and 1-3.5 cm in width. 

Flowering occurs from May to June, with small, 

greenish flowers arranged in umbels. Each flower has 

four elongated petals. Fruits mature in August; the 

seeds are ovate and fully enclosed by the fruit covering. 

E. velutinus naturally occurs in Iran, Central Asia, 

and Azerbaijan, including the central and southern parts 

of the Lesser Caucasus, the western and eastern parts of 

the Greater Caucasus, and the Kura-Araz lowlands. It 

grows mainly at elevations of 1500-1800 m in sparse 

forests, forest edges, and similar habitats. 

Biochemically, E. velutinus contains alkaloids 

such as euonymin, evomonin, evonin, and velutin; ter-

penoids including triterpenes (β-amyrin, lupeol) and 

sesquiterpenes; phenolic compounds such as flavo-

noids and phenolic acids (caffeic acid, ferulic acid); 

lignans including sesamin derivatives; fatty acids and 

phytosterols; anthocyanins and carotenoid pigments; 

and evonates (Sharma et al., 2012). 

Pharmacologically, the plant exhibits antioxidant, 

antibacterial, antifungal, antidiabetic, anti-inflamma-

tory, cardiotonic, anticancer, sedative, and mild neuro-

protective effects. In traditional medicine, it is used for 

rheumatism and joint pain, digestive disorders, and as 

anthelmintic. Other applications include landscaping in 

parks and gardens, use of its wood in industry, and ex-

traction of natural dyes from its fruits and seeds. 

Cornus mas L. 

 
Cornus mas, a shrub or small tree of the family 

Cornaceae, reaches a height of 2-4 m. Its leaves are op-

posite, simple, ovate to ovate-elliptic, measuring 4-10 

cm in length and 3-5 cm in width, with entire margins. 

Flowering occurs in February-March, before leaf 

emergence. Small, golden-yellow flowers are arranged 

in umbels of 15-25 flowers. Fruit ripening takes place 

from August to September. Fruits are elongated, each 

containing a single large seed, and turn red upon ma-

turity, measuring 10-30 mm in length (Figure 14). 

C. mas naturally grows at the foothills of the 

Greater and Lesser Caucasus Mountains, forming small 

forests or growing individually. 

The fruits contain phenolic compounds, anthocya-

nins such as cyanidin-3-glucoside and pelargonidin de-

rivatives, flavonoids including quercetin and 

kaempferol derivatives, phenolic acids (gallic acid, 

chlorogenic acid, caffeic acid, ellagic acid), triterpenes 

and iridoids (ursolic acid, oleanolic acid, cornuside, lo-

ganin, sweroside), and vitamin C. Pharmacologically, 

the species exhibits antioxidant, anti-inflammatory, an-

tidiabetic, insulin-sensitizing, cardioprotective, hepato-

protective, anticancer, antimicrobial, and antiviral ef-

fects (Sevindik et al., 2024). 

The fruits are used in the food industry for jams, 

preserves, and compotes, as well as in dried form in 

various dishes. Due to their high anthocyanin content, 

the fruits serve as natural colorants. In cosmetics, they 

are used as antioxidant-rich ingredients in creams. C. 

mas also plays an important role in preventing soil ero-

sion. Additionally, early spring flowering makes it a 

valuable species for beekeeping. 

Ribes uva-crispa L. 

Figure 13. General Structure and Fruit Morphology of Euonymus 

velutinus 

 

Figure 14. General Structure and Fruit Morphology of Cornus mas 
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Ribes uva-crispa, a shrub of the family Grossular-

iaceae, grows up to 1 m in height. Its shoots are covered 

with simple spines approximately 2.5 cm long. Leaves 

are round, 6 cm long and 3-5 cm wide, with 3-5 lobed 

margins. Flowering occurs in May-June, with 1-3 flow-

ers forming racemes. Flowers have five petals, greenish 

or reddish in color. Fruit development occurs from June 

to August. The resulting berries are oval or semi-spher-

ical, about 12 mm in diameter, covered with fine hairs, 

and turn green, yellow, or dark red when mature (Fig-

ure 15). R. uva-crispa naturally grows mainly in shaded 

forests. The species is distributed in Azerbaijan (Na-

khchivan and parts of the Lesser Caucasus), as well as 

in Central and Southern Europe and North America. 

The plant is rich in phenolic compounds, including 

flavonoids (quercetin, kaempferol derivatives), phe-

nolic acids (chlorogenic acid, caffeic acid, gallic acid), 

anthocyanins (cyanidin-3-glucoside), vitamins (C, A, 

B1, B2, B6), sugars (glucose, fructose), organic acids 

(malic, citric, tartaric), pectin, minerals, volatile and 

non-volatile compounds. It exhibits antioxidant, anti-

inflammatory, antidiabetic, hypoglycemic, and antimi-

crobial activities, making it an important therapeutic 

agent in both traditional and modern medicine 

(Orsavová et al., 2019). 

Additionally, R. uva-crispa supports lipid metab-

olism, reducing cholesterol and triglycerides. Its high 

fiber content improves digestion and alleviates bloat-

ing. The elevated vitamin C content strengthens the im-

mune system. In the food industry, its fruits are used for 

jams, preserves, wines, and compotes, and the pectin 

content allows for jellies and gels. In cosmetics, it is 

used in anti-aging products. The plant is also cultivated 

as an ornamental fruit-bearing shrub in gardens. 

Conclusion 

The analyses indicate that Shusha and its sur-

rounding areas host a unique mountain-forest ecosys-

tem distinguished by a high diversity of shrub and semi-

shrub life forms. These plants are not only dominant 

components of the region’s phytosociological structure, 

shaping the visual landscape, but also constitute essen-

tial biological groups that ensure the functional stability 

of the ecosystem. Their robust root systems prevent soil 

erosion, stabilize slopes, and accelerate soil regenera-

tion during early successional stages, thereby facilitat-

ing forest cover restoration. 

Many of the shrubs and semi-shrubs found in 

Shusha are endemic, relict, or ecologically adapted spe-

cies. They play a crucial role in preserving genetic di-

versity, providing food and shelter for local fauna, and 

maintaining ecological balance. In addition, the bioac-

tive compounds present in these plants enhance the re-

gion’s pharmacological and ethnobotanical signifi-

cance. 

Thus, the role of shrubs and semi-shrubs in 

Shusha’s ecosystem is multifaceted. Their conserva-

tion, integration into ecological monitoring, and priori-

tization in restoration programs provide a scientific 

foundation for the sustainable management of regional 

ecosystems. Comprehensive research and protection of 

these plant groups are of decisive importance for ensur-

ing the long-term ecological health and stability of 

Shusha. 
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