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ABSTRACT

This article presents the results of botanical, systematic, floristic, and geobotanical studies carried out along
the Caspian coast of the Nabran settlement, Khachmaz district, from 20 to 27 August 2023. In addition, the
ethnobotanical characteristics and phytocoenological analysis of the useful plant resources, together with
the current state of the species in nature, were investigated. On the basis of the geobotanical research, the
current state of the natural phytocoenoses in which the species occur was evaluated, the genera and species
were arranged into taxonomic units, the distribution ranges of certain species were clarified, and digital
photographs were taken. A taxonomic composition of 104 species belonging to 72 genera and 38 families
was determined from the collected herbarium specimens.

The biomorphological analysis indicates that the flora is dominated by perennial and annual herbs (each
accounting for 40.4%). The remaining life forms are distributed as follows: trees (5.8%), lianas (2.8%), biennials
(2.8%), subshrubs (2.8%), tree-shrubs (1.9%), undershrubs (1.9%), and shrubs (1.0%). Most of the plants occurring
in the area possess medicinal, essential-oil, tannin, food, dyeing, and other useful properties.

During the ethnobotanical surveys, valuable data on a number of useful plants used by the local population were
obtained. Notably, Alnus glutinosa was recorded for the first time for the dendroflora of Azerbaijan, and a new
locality of Samolus valerandi L. (family Primulaceae Batsch ex Borkh.) was identified in the coastal area of Shimali
village. Finally, methods for the conservation and sustainable use of the Caspian coastal flora and vegetation are
proposed.

Keywords: Nabran, Caspian coastal flora, vegetation, biomorphological analysis, ethnobotany, useful plants,
new floristic records.

1. INTRODUCTION coastal zones in which marine and forest ecosys-

Situated within the administrative territory
of the Khachmaz district, Nabran is one of the
most prominent resort and tourism zones in
north-eastern Azerbaijan, within the Samur—
Yalama lowland. The region lies close to the
northern border with the Russian Federation
(Dagestan). The defining geographical feature
that makes Nabran unique is its flat terrain,
where a dense forest belt merges directly with
the sandy shores of the Caspian Sea. Globally,

tems intertwine to such an extent are remark-
ably rare.

The area has a temperate-warm climate,
with hot, relatively humid summers and mild
winters. This climatic regime favors both the de-
velopment of rich vegetation and the growth of
tourism. The forests of Nabran are remnants of
ancient relict woodlands, distinguished by high
biodiversity and characteristic endemic plant
species. Comprising the Yalama forests, this
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primary vegetation cover constitutes a unique
ecosystem that is now incorporated into the Sa-
mur-Yalama National Park.

The species of these remarkable forests are
notable for both their evolutionary antiquity
and their cryptic ecological traits. Quercus cas-
taneifolia, a relict species listed in the Red Book
of the Republic of Azerbaijan, is an ancient,
monumental tree and the definitive symbol of
the Nabran forests.

Tree species such as hornbeam (Carpinus),
elm (Ulmus), linden (Tilia), and beech (Fagus)
form the principal canopy, ensuring forest den-
sity and shade while holding significant ecologi-
cal value for both apiculture and the local fauna.
The large lianas and ivy that dominate the ver-
tical structure of the Nabran forests climb the
coastal trees, imparting a distinct microclimate
and a dense, rainforest-like character to the
area. Furthermore, the regional flora includes a
widespread distribution of wild berries and me-
dicinal plants, including wild pomegranate (Pu-
nica granatum L.), blackberry, wild strawberry,
rosehip, and hawthorn.

The present state of the flora and vegetation
of the sandy coastal areas from the northern vil-
lage of Nabran to Khudat, along the Caspian Sea,
was investigated. The objective of this study was
to identify the plant species and phytocoenoses
present in the study area and to assess the po-
tential uses of the useful plant species.

‘The research was based on generally ac-
cepted floristic, geobotanical, bioecological,
and phenological methods, using both route
and stationary observation techniques. In addi-
tion to the materials collected during the field
expeditions, relevant literature sources, botan-
ical keys, herbarium collections, and official on-
line databases and other information resources
were comprehensively reviewed and analyzed.
The methods included classical and modern
botanical, floristic (Flora of Azerbaijan, 1950—
1961; Asgarov, 2016), ecological, statistical, and
widely accepted geobotanical approaches (Field
Geobotany, 1959-1976; Yaroshenko, 1961; Ra-
mensky, 1937), with reference to the funda-
mental works of V. C. Hajiyev (2004) and A. A.

Grossheim (1945); life forms were determined
following I. G. Serebryakov (1964), among oth-
ers. Rare and endangered species were catego-
rized according to the relevant version of the
International Union for Conservation of Nature
(IUCN) Red List. The collected herbarium spec-
imens were processed, and the plant species
were taxonomically identified.

3. RESULTS AND DISCUSSION

Many plant species in the flora of Azerbai-
jan are widely used in both scientific and tradi-
tional medicine. The majority of these species
have been officially listed as medicinal (officinal)
plantsinthe State Pharmacopoeia over the years
(Ibadullayeva, 2017; Ibrahimov, 1998; Borodin,
1940; Cherepanov, 1995). Numerous useful
plant groups were recorded in the study area,
including fodder, melliferous, food, seasoning,
dye-producing, ornamental, fibrous, tannin-con-
taining, resinous, medicinal, essential-oil-bear-
ing, glycoside-containing, alkaloid-containing,
saponin-rich, flavonoid-rich, vitamin-rich, and
cosmetic plants. Globally, medicinal plants are
of considerable importance in modern medi-
cine, with over 50% of current pharmaceutical
preparations being plant-derived.

During the study, a total of 214 wild and
cultivated plant species were documented. Cul-
tivated species occur mainly in home gardens
and roadside plantings. The most frequently
encountered genera include Ulmus L., Salix L.,
Populus L., Ailanthus Desf., Quercus L., and Cu-
pressus L. In home gardens, fruit and ornamen-
tal plants such as Cydonia, Pirus L., Malus Mill.,
Cerasus Mill., Punica L., Cornus L., Rubus L., and
various other fruit and ornamental species are
commonly cultivated.

In the flora of the study area, xerophyte, xe-
rohalophyte, halophyte, psammohalophyte, me-
sophyte, mesoxerophyte, and hydrophyte plant
groups have mainly been identified (Huseynova
et al., 2016). These form comparable phytoco-
enoses within distinct plant communities. Such
species include Polygonum aviculare L., Persi-
caria hydropiper (L.) Delarbre, Sambucus ebulus
L., Plantago major L., P. lanceolata L., Hypericum
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perfoliatum L., Mentha longifolia (L.) L., Xanthi-
um strumarium L., X. spinosum L., Capparis spi-
nosa L., Lotus corniculatus L., Malva silvestris L.,
M. neglecta Wallr., Cynodon dactylon (L.) Pers.,
Amaranthus retroflexus L., Chrozophora tincto-
ria (L.) A. Juss., Atriplex tatarica L., Marrubium
vulgare L., Tamarix ramosissima Ledeb., and
Acinos arvensis (Lam.) Dandy, among others.

1 2
5 6
9 10

13 14

The productivity and economic value of the
plant cover are determined by the abundance of
dominant species; the role of edificators, domi-
nants, and subdominants; and the cover of the
vegetation layer. In the digital photographs pre-
sented below, the dominant plants and the spe-
cies composition of individual phytocoenoses
are clearly visible (Figure 1).

3 4
7 8
11 12
15 16

Figure 1. Selected wild plant species of Nabran: (1) Heliotropium ellipticum Ledeb.; (2) Rubus caesius L.; (3) Typha
angustifolia L.; (4) Hypericum perforatum L.; (5) Salsola soda L.; (6) Xanthium spinosum L.; (7) Sambucus ebulus L.; (8)
Chrozophora tinctoria (L.) A. Juss.; (9) Polygonum aviculare L.; (10) Eupatorium cannabinum L.; (11) Tamarix meyeri
Boiss.; (12) Pulicaria dysenterica Bernh.; (13) Plantago lanceolata L.; (14) Solanum villosum Mill.; (15) Lotus cornicula-
tus L.; (16) Verbena officinalis L.; (17) Juncus bufonius L.; (18) Cynodon dactylon (L.) Pers.

In these phytocoenoses, Pulicaria dysenter-
ica, Juncus filiformis L., Rubus caesius L., Sam-
bucus ebulus L., and Chrozophora tinctoria (L.)
Juss. are widely distributed along the coast,
occurring repeatedly. Vegetation cover ranges
from 75 to 80%, and in some areas the cover

of thickets and shrub patches reaches 80—-85%.

At some distance from the sandy (psam-
mophilous) phytocoenoses, marsh and aquat-
ic phytocoenoses occur. These are formed by
hydrophilous and hygrophilous plant species
(Figure 2).
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Figure 2. (1) Pulicaria dysenterica; (2) Pulicaria dysenterica (L.) Bernh. + Juncus effusus L.; (3) Plantago major L.; (4)
Sambucus ebulus L. and its associated phytocoenoses; (5) Chrozophora tinctoria in pure and mixed phytocoenoses;
(6) Juncus filiformis L.; (7) Rubus caesius L. + Cichorium intybus; (8) Typha angustifolia L.; (9) Persicaria hydropiper +
Veronica anagallis-aquatica (vegetation cover in these phytocoenoses ranges from 70 to 85%).

In these communities, species such as Persi-
caria hydropiper, Mentha longifolia (L.) L., Typha
angustifolia L., Bolboschoenus maritimus (L.)
Palla, Veronica anagallis-aquatica L., Eryngium

4

campestre L., Xanthium strumarium L., Rapha-
nus raphanistrum L., Verbascum phlomoides L.,
and Convolvulus persicus L., among others, are
well developed (Figure 3).

5 6

Figure 3. (1) Eryngium campestre L.; (2) Veronica anagallis-aquatica L.; (3) Xanthium strumarium L.; (4) Raphanus
raphanistrum L.; (5) Verbascum phlomoides L.; (6) Convolvulus persicus L.

The classification of the flora by life form
is essential for understanding the ecological
structure and adaptive characteristics of the
plant community in the study area, allowing a

comprehensive evaluation of how the species
use the local environmental resources. Accord-
ing to the floristic analysis, the 104 recorded
plant species were categorized by life form
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(biomorph). The flora is co-dominated by pe-
rennial herbs (42 species, 40.4%) and annual
herbs (42 species, 40.4%). Among the woody
and semi-woody life forms, trees are repre-
sented by 6 species (5.8%), followed by lia-
nas and subshrubs with 3 species each (2.8%).

Tree-shrubs and undershrubs account for 2
species each (1.9%), while shrubs constitute 1
species (1.0%). Among the remaining herba-
ceous groups, biennial herbs comprise 3 spe-
cies (2.8%) (Figure 4).

45 2 4
40

35
30
25
20
15
10

Figure 4. Life-form spectrum of the species.

Azerbaijan’s medicinal plant resources rep-
resent a rich natural treasure. Preserving and
sustainably managing these resources, while
using them effectively to improve human
health and working capacity, is of paramount
importance. Human diseases should ideally be
treated not only with synthetic drugs but also
with plant-derived medicines rich in the biolog-
ically active compounds essential to the body
(Ibadullayeva, 2017; lbrahimov, 1998; Suvoro-
va, 2009).

Plantago major L. — broadleaf plantain. Its
constituents include mucilage; bitter com-
pounds such as the aucubin (rhinantin) gly-
coside; the enzymes invertin and emulsin;
polysaccharides; flavonoids; trace alkaloids;
phytoncides; bitter principles; carotene; vi-
tamins C (ascorbic acid) and K; citric acid; 4%
tannins; and small amounts of saponins. The
mucilage contains galactose, arabinose, and
rhamnose. Polysaccharides, caffeic-acid deriv-
atives, flavonoids, iridoid glycosides, and ter-
penoids have been identified in the leaves. In
medicine, plantain leaves (Fol. Plantaginis) and
aerial parts are used in cough remedies, for

ETrees Trees- shrubs ELiana
OPerennial H Biennial E Annual
E Shrub H Subshrub Eundershrub

404 404

gastrointestinal disorders such as gastritis, and
for wound healing, particularly of abscesses
and purulent lesions. The species is abundant
in the region.

Polygonum aviculare L. — common knot-
grass. Its aerial parts contain medicinally im-
portant compounds, including quercetin-de-
rived flavonoid glycosides (hyperoside and
avicularin), 3% saponins, carotene, vitamin C
(160-215 mg%), sugars, and proteins. Avicu-
larin and four flavonoid glycosides (juglanin,
avicularin, astragalin, and bermidin) have been
isolated from the aerial parts. The flowers are
rich in flavones, and the roots contain anthra-
quinones. The local population uses the dried
aerial parts as a hemostatic agent and for kid-
ney stones and as a diuretic (Habibi Roudkenar
et al., 2011).

Persicaria hydropiper (L.) Delarbre — an an-
nual herb of the family Polygonaceae, named
for its pungent, peppery-tasting leaves and
seeds. Globally, the genus contains 200 spe-
cies; in the Caucasus, 40 species; and in Azer-
baijan, 27 species. In the study area, it forms
the Persicarieta hydropiperiae community, as

86 © The Author(s) 2026. This is an open access article distributed under the terms of the Creative CommonsAttribution-NonCommercial 4.0
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well as mixed herbaceous groups (Persicari-
eta hydropiperae formation; Persicarietetum
hydropiperiosum association) with numerous
microgroups. Associated species include wet-
land and marsh plants such as Typha latifolia, T.
angustifolia, Juncus filiformis, Rumex acetosa L.,
Urtica dioica L., and Mentha longifolia (L.) Huds.

Most of the species observed in the area
are perennial herbs. Forest phytocoenoses also
include species such as Quercus macranthera
Fisch. & C. A. Mey., Acer campestre L., Alnus
glutinosa (L.) Gaertn., and Corylus avellana L.,
among others.

In these communities, Persicaria hydropiper
dominates the first tier, often forming dense,
pure thickets that facilitate collection. Its aerial
parts are used to prepare spiced salads, soups,
and sauces. The leaves contain polygopiperin
glycosides, flavonoids, saponins, essential oil,
valerianic acid, acetic acid, vitamin K, caro-
tene, and vitamin C. In traditional medicine, it
is used as an astringent, analgesic, and hemo-
static agent, and for disorders of the liver and
kidney, edema, gastric ulcer, eczema, asthma,
and thyroid disorders (Ayaz et al., 2020).

In modern medicine, it is used for hemor-
rhoids, chronic endometritis, uterine fibroids,
and menorrhagia. It is also a melliferous spe-
cies and is abundant in the region.

Malva sylvestris L. — common mallow, of the
family Malvaceae. Globally, the genus Malva in-
cludes 125 species; in the Caucasus, 11 species;
and in Azerbaijan, 10 species. Its flowers and
leaves are rich in mucilage composed of L-arab-
inose, D-galactose, L-rhamnose, and D-ga-
lacturonic acid, as well as tannins, carotene,
ascorbic acid, organic acids, traces of essential
oil, mineral salts, sugars, and phytosterols. The
anthocyanin glycoside malvin has also been
identified in the flowers. Ethnobotanical sur-
veys indicate that local people use the flowers
and leaves (Flor. et fol. Malvae sylvestris) as
demulcents and for bronchial inflammation,
respiratory infections, and digestive disorders.
The species is abundant in the study area.

Tamarix L. — of the family Tamaricaceae;
the genus contains 90 species worldwide and 7
species in the Caucasus and Azerbaijan. In the
study area, Tamarix tetrandra Pall. ex M. Bieb.

and T. ramosissima Ledeb. are widely distribut-
ed. These species are known under various lo-
cal names, such as “God’s tree,” “Hashtarkhan
jasmine,” and “cingil,” and are common along
the Baku—Nabran road and the Caspian coast.
In general, all tamarisks (Tamarix spp.), dis-
tinguished by their high tolerance of drought
and salinity, are well suited to landscaping and
greening projects, particularly along highways
and in parks and gardens. Owing to their dec-
orative habit, appearance, and range of colors,
these plants markedly enhance the visual qual-
ity of landscapes. The tamarisk bears long, ra-
ceme-like inflorescences of small flowers, pre-
dominantly pink and purple. Tamarisk is also a
valuable melliferous plant and is widely used
by local people, especially as a raw material
for small-scale handicrafts, weaving, and carv-
ing. It has long been used in folk medicine for
various ailments (Bahramsoltani et al., 2022).
Leaf infusions are used for rheumatism, spleen
disorders, and diarrhea, and as diaphoretic, di-
uretic, and analgesic agents. Flower infusions
are used for gastrointestinal diseases, while
the fresh sap is applied to inflammations of the
oral mucosa. In the past, in the Caucasus, de-
coctions of the branches were used as a rem-
edy for infertility, and decoctions of the fruits
were used in the treatment of syphilis (lbra-
himov, 1998; Borodin, 1940). A further, anec-
dotal report on tamarisk was obtained from a
biologist who has devoted many years to the
study of medicinal plants: according to him,
by burning one end of a tamarisk branch and
collecting the liquid exuded from the opposite
end, this substance can be used to prevent and
treat psoriasis.

Juncus filiformis L. — owing to its content of
flavonoids, coumarins, steroids, carotenoids,
and phenolcarboxylic acids, it has anti-inflam-
matory, antioxidant, and sedative properties
and shows antibacterial activity (Toth et al.,
2016). In the wild, certain animals and birds
depend on Juncus species for food and habitat,
using the plants for shelter and consuming their
seeds. Aquatic environments where these spe-
cies are widespread serve as refuges for various
wetland birds and provide valuable spawning
grounds for certain fishes.
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The local population uses the roots of this
plant, known in some regions as “Qindirgha,”
for medicinal purposes against colds.

During the study, a tree species new to the

Figure 5. Alnus glutinosa (L.) Gaertn.

The genus comprises four species in the
Caucasus and three in Azerbaijan (A. subcor-
data C. A. Mey., A. incana (L.) Moench, A. bar-
bata C. A. Mey.). One species, Alnus rotundata
Goepp., has been reported from fossil records
in Nakhchivan dating to the Miocene or Plio-
cene (Mehdiyeva, 201" Blinova et al., 1990;
Gubanov et al.,, 1976, _dbanov et al., 2003;
Kolakovsky, 1973; Talibov et al., 2018), but it is
not recorded for the flora of Azerbaijan in the
relevant literature (Asgarov, 2016; Mehdiyeva,
2011). Alnus glutinosa (L.) Gaertn., Fruct. et
Sem. Il: 54 (1791) — Betula alnus var. glutinosa
L., Sp. PI.: 983 (1753) — A. glutinosa a) vulgaris —
Fomin & Voronov Il: 61.

The leaves of black alder are 4-9 cm long
and 3-7 cm wide, obovate or oblong, some-
times cuneate or rounded at the base. When
young, they are sparsely to moderately pu-
bescent along the veins and in the axils on the
underside; at maturity they become fully gla-
brous, or occasionally bearded in the vein axils,
and are usually doubly serrate.

The fruiting catkins are broadly ovoid, 12—
14 mm long, and generally extend well beyond
the peduncle. The species occurs in forests,

flora of Azerbaijan was identified: Alnus glu-
tinosa (L.) Gaertn. (black alder), of the family
Betulaceae, genus Alnus Mill. (Figure 5).

along riverbanks, and in swampy areas of the
lower and middle mountain belts. Its chorolog-
ical type is Western Palearctic.

Alder is a source of valuable medicinal com-
pounds. Extracts of its fruits (Fructus Alni) have
been used to treat acute respiratory viral infec-
tions (A™'1) and diseases of the gastroir*-sti-
nal trac.. Alder contains natural antioxiuo.its,
including polyphenols with pronounced anti-
septic properties. Its principal economic value
derives from the tannins in its organs: the bark
contains 5-9% tannins and the cones up to
14-16%, which are used in leather tanning (Gu-
banov, 2003; Flora of Azerbaijan, 1950-1961).
The bark and catkins yield dyes for leather and
wool in yellow, red, and black, and a brown
dye is obtained from the buds (Lantratova,
1991; Neishtadt, 1954). In the past, silk fabrics
in the Caucasus were dyed with decoctions of
alder bark. Alder fruits (Fructus Alni) are used
as an astringent medicinal raw material in the
treatment of gastrointestinal diseases (Chere-
panov, 1995). A decoction of the cones is used
for gargling during colds. Extracts of the bark
and leaves show anti-inflammatory, antispas-
modic, and choleretic effects; aqueous and
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alcoholic extracts of the fruits possess antiox-
idant, membrane-protective, analgesic, exu-
dative, and proliferative properties, as well as
antibacterial and antitumor activity. Extracts
of the inflorescences and pollen show anti-
protozoal activity. Soils where alder grows
are highly fertile, as the tree enriches the soil
with nitrogen through nitrogen-fixing actino-
mycetes in its root nodules. Bees collect alder
pollen and resinous bud and leaf secretions to
produce propolis. Black alder is indispensable
for the afforestation of wetlands, marshes, and
swampy shorelines. Alnus glutinosa is included
in the Red Data Books of Kazakhstan, Moldova,

and the Omsk Region, and in the IUCN Red List
(IUCN, 2012).

A new locality of Samolus valerandi L. (fami-
ly Primulaceae Batsch ex Borkh.) was identified
in the coastal area near Shimali village, along
the Caspian Sea. S. valerandi is a perennial
herb that mainly occupies humid habitats near
springs, in marshes, and along seashores. The
species has distinctive botanical and tradition-
al-medicinal characteristics, with bright green,
fleshy, ovate leaves and small, white flowers
arranged in racemes in the upper part of the
stem (Wagner et al., 2020).

Figure 6. Samolus valerandi L.: (1) in water; (2) on land; (3) at the water’s edge.

On the basis of the geobotanical surveys,
several hydrophilic and hygrophilic phyto-
coenoses (associations) in which Samolus

valerandi acts as a dominant or subdominant
species were identified and classified according
to international syntaxonomic rules, as follows:

Table 1. Structure of the identified phytocoenoses.

Syntaxonomic Association

Geographic-Ecological

Dominant / Subdominant

(Phytocoenosis)

Samolo-Typhetum angustifoliae

Environment (Biotope)

Extremely humid coastal areas
and marshes

Species

Samolus valerandi, Typha
angustifolia

Samolo-Persicarietum

Alluvial and seasonally moist

Samolus valerandi, Persicaria

soils spp.
Samolo-Juncetum maritimi Coastal saline sandy areas Samolus valerandi, Juncus
maritimus

Samolo-Lotetum corniculati

Humid coastal meadows

Samolus valerandi, Lotus
corniculatus

Samolo-Carduetum dysenterici

Humid and partially degraded
coastal zones

Samolus valerandi, Carduus
dysentericus

Samolo-Persicarietum
hydropiperis

Margins of stagnant water, ex-
tremely damp ecotopes

Samolus valerandi, Persicaria
hydropiper
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With an almost cosmopolitan distribution, the species occurs in the humid zones of Azerbai-
jan, particularly on sandy-saline soils and along freshwater margins.

During the field expeditions, plant species occurring in the study area were collected, taxo-
nomically identified, and analyzed. On the basis of the ethnobotanical surveys, the ethnobotan-
ical characteristics of the useful plant species were determined, and information was obtained
on the use of resources of particular importance for medicinal, food, fodder, industrial, and agri-
cultural purposes. The collected data were systematized and generalized, and their inclusion in a
database for subsequent scientific analyses is envisaged.
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