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Abstract. The study of the Salicaceae Mirb. species common in the flora of the Nakhchivan
Autonomous Republic was conducted and their floristic analysis was performed. In the flora of the
autonomous republic, 17 Salicaceae species belonging to 2 genera were identified, 9 species were
assigned to the genus Salix L., and 8 species to the genus Populus L. Types of areas: boreal areal
type (7 species), xerophilous areal type (4 species), Caucasian areal type (4 species) and desert areal
type (1 species). The areal type was not determined for one species. This family is of great interest
both in terms of biological diversity and ecological significance. It was established that the greatest
species diversity of the family is found in the middle mountain zone, and a small part is found in the
low and middle mountain zones, as well as in the subalpine zone. At present, the issues of adjusting
botanical-geographical and historical plant systems, analyzing the distribution and genesis of
species, and clarifying typical ranges are extremely important.

Annomayus. TlpoBeneHo wHccleqoBaHWE BHJIOB ceMmeiicTBa WBOBBIX (Salicaceae Mirb.),
pacmipoctpanéHHbIX BO (nope HaxusiBanckoit ABToHOMHOUW PecmyOnuku, u mpoBenéH ux
¢bnopuctrueckuil ananu3. Bo ¢aope aBToHOMHOI pecnyOnuky OblIO BBISBICHO 17 BHIOB MBOBBIX,
OTHOCSIIUXCS K 2 pojaam, 9 BHIOB oTHeceHbl k poay Salix L., a 8 BumoB — k poay Populus L.
Tunsl apeanos: 6opealibHbIN apeayibHbII TUI (7 BUIOB), KcepoUabHbIN apeanbHblid THI (4 BUIA),
KaBKa3CKHIl apeanbHblil TUI (4 BUAA) U MyCTHIHHBIN apeanbHblil Tun (1 Bua). [Anst onHoro Bujaa He
ObUT ompenesi€H apealbHbIi THI. JTO CEMEWCTBO MPEACTABISAET OOJBIION MHTEpeC Kak C TOUYKU
3peHHs] OMOJIOIMYECKOro pa3HoOoOpasus, TaK W 3KOJIOIMYECKONW 3HAUYMMOCTH. Y CTaHOBJEHO YTO
HauOoJIbIlIee BUOBOE pa3HOOOpas3ne ceMeiicTBa BCTpevyaeTcs B CpeiHel TOPHOH 30He, a HeOOoJbIas
4acTh — B HU3KOW U CpellHEeN TOPHBIX 30HaX, a TaKXkKe B cyOanbnuiickoi 30He. B HacTosiee Bpemst
KpaifHe Ba)XHBIMHU SIBJISIFOTCSI BOIPOCHI KOPPEKTUPOBKU OOTAHUKO-TEOrpauIecKUX U HCTOPHUECKUX
CUCTEM DPACTEHUH, aHAJIU3 PACIpPOCTPAHEHUS U I'EHE3UCa BHUJIOB, a TAKXKE YTOYHEHHE THIIOBBIX
apeasnos.
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The richness of the flora and the diversity of vegetation in the territory of the Nakhchivan
Autonomous Republic are associated with its varied physical-geographical and natural-historical
conditions, as well as the influence of extensive floristic regions and its complex formation history.
Located along the migration route of species within the Caucasus ecoregion, the Autonomous
Republic is distinguished by its rich biodiversity.

Species belonging to the Salicaceae family play a notable role in the formation of vegetation,
the development of various plant communities, and the enrichment of the species composition in the
study area. This family mainly includes woody plants in the form of trees and shrubs. Among the
most well-known genera within the family are Salix L. (willows) and Populus L. (poplars). These
species are widespread both in natural and cultivated conditions. Representatives of this family are
particularly common along riverbanks, in swamps, and in moist habitats.

Since the Salicaceae family in the flora of Nakhchivan has not yet been fully studied in a
systematic manner, conducting research in this direction is considered essential. Therefore, it is
deemed appropriate to investigate the species belonging to the Salicaceae family in the flora of the
Autonomous Republic, as well as to determine their geographical distribution types, ecological
groups, and altitudinal zonation.

Material and research methods

The research was conducted during the years 2023-2024 in various regions of the Nakhchivan
Autonomous Republic. The main research objects were different areas of the region, and the
research material was based on literary sources and factual data obtained during field studies.
Species belonging to the family Salicaceae were selected for study. In the identification of species,
clarification of their names, and nomenclature changes, references were made to A. M. Asgarov’s,
“Flora of Azerbaijan” [12], and several other works [2-11, 13-19, 21-23]. For determining the
geographical elements of the species and the development of areal types, the schemes of A. A.
Grossheim [20] and C. Portenier [24] were used as a basis. The latest taxonomic changes were
made according to World Flora Online (https://about.worldfloraonline.org/).

Discussion and conclusions of the study

One of the main families widely represented in the flora of the Nakhchivan Autonomous
Republic is the Salicaceae family. In the flora of the autonomous republic, members of Salicaceae
are characterized by 17 species grouped under two genera. As a result of processing literature data
and personal research materials, 9 of these species were identified as belonging to the genus Salix
L., and 8 species to the genus Populus L. Based on the collected materials, the following taxonomic
spectrum of the family in the flora of Nakhchivan AR has been identified:

Familia: Salicaceae Mirb., nom. cons. — Willows and Poplars
1. Genus: Populus L. — Poplar

Subgen. 1. Turanga (Bunge) Dode

1(1) Populus euphratica Oliver (P. transcaucasica Jarm. ex Grossh.) — Transcaucasian poplar

Subgen. 2. Populus

Sect.1. Populus

2(2) P. alba L. (P. schischkinii Grossh.) — White poplar

3(3) P. tremula L. — Aspen poplar

Sect.2. Aigeiros Duby

4(4) P. nigra L. — Black poplar

5(5)*P. gracilis Grossh. — Cutting poplar

6(6)*P. deltoides Marsh. — Canadian poplar

7(7)*P. italica (Duroi) Moench. — Italian poplar
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8(8)*P. bolleana Lauche. — Samarkand poplar
2. Genus: Salix L. nom. cons. — Willow
Subgen.1. Salix
Sect. 1. Albella Ser. ex Duby
9(1) Salix triandra L. — Three-stamened (white rod) willow
Sect. 2. Salix
10(2) S. alba L. — White willow
11(3) S. excelsa S.G.Gmel. (S. australior Anderss) — Tall willow
Subgen. 2. Vetrix (Dumort.) Dumort.
Sect. 1. Vetrix
12(4) S. caprea L. — Goat willow
13(5) S. aegyptiaca L. — Egyptian willow
14(6) S. pseudomedemii E.L. Wolf (S. phlomoides auct. non Bieb.) — Swollen willow
Sect. 2. Helix Dumort.
15(7) S. purpurea L. — Brown willow
16(8) S. wilhelmsiana Bieb. — Wilhelm's willow
17(9)*S. babylonica L. — Weeping willow (Crying willow)

Salicaceae are dioecious trees or shrubs, with approximately 200 species widely distributed
around the world. Very few species are known to occur in tropical and mountainous regions.
Species belonging to this family are more commonly found in shrublands of the mid-mountain belt,
forests, and thickets. These species are effectively used for reinforcing riverbanks and valley slopes.
They are also utilized in carpentry, for making household items, and simple agricultural tools. Most
species are considered good nectar plants. The species of both genera differ from each other in
terms of morphological structure.

Figure 1. a- White willow (Salix alba); b- Aspen poplar (Populus tremula)

Paleobotanical materials discovered in the territory of the Nakhchivan Autonomous Republic,
as well as the current state of the plant world, stationary observations, analysis and identification of
the material, comparative analysis of literature sources, and the data obtained have been used to
conduct a floristic analysis of the species belonging to the Salicaceae family (Table).
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Table
FLORISTIC ANALYSIS OF SPECIES BELONGING TO THE Salicaceae FAMILY
Genus Species names Geographical Altitude zones Ecological
names elements groups

Populus L.  Populus euphratica Northern Iran low mountain belt mesophytes
P. alba Western Palaearctic Middle mountain belt mesophytes

P. tremula Palaearctic Middle mountain belt mesophytes

P. nigra Western Palaearctic Middle mountain belt mesophytes

P. gracilis Unknown Middle mountain belt mesophytes

P. deltoides Caucasus Middle mountain belt mesophytes

P. italica Mediterranean Sea Middle mountain belt mesophytes

P. bolleana Caucasus Middle mountain belt mesophytes

Salix L. Salix triandra Palaearctic Middle mountain belt mesophytes
S. alba Palaearctic Middle mountain belt mesophytes

S. excelsa Iran-Turan Middle mountain belt mesophytes

S. caprea Western Palaearctic Up to the subalpine belt mesophytes

S. aegyptiaca Caucasus Middle mountain belt mesophytes

S. pseudomedemii Caucasus Up to the middle mountain belt  mesophytes

S. purpurea Palaearctic Middle mountain belt mesophytes

S. wilhelmsiana Turan-Sarmatian Middle mountain belt mesophytes

S. babylonica Iran Middle mountain belt mesophytes

Based on our personal field research and existing literature sources, it has been determined
that the species belonging to the Salicaceae family are distributed across various areal types. This
makes it possible to trace the migration routes of these species within the region. In the flora of the
Autonomous Republic, the species of the Salicaceae family have been analyzed according to four
geographical areal types and six areal classes, based on zonal and regional principles.
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Figure 2. Analysis of the Geographical Distribution Types of Species Belonging to the Salicaceae
Family

As can be seen from the Table, 7 species belong to the Boreal distribution type. In terms of
the number of species, they are dominant compared to other groups. Boreal elements cover the
southern regions of the Arctic province and are widely distributed across vast areas. Among the
plants belonging to this distribution type, 4 species are classified as Paleoarctic and 3 species as
Western Paleoarctic elements. These elements are mesophytic plants that mainly inhabit forest and
forest-shrub areas. Although the species belonging to the Palearctic group are typically found in the
forest vegetation of Europe and Asia, they also occur in non-forest soils. This is due to their
evolutionary adaptation to the existing ecological environment.
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The xerophytic flora extends southward from the Boreal flora and westward from the steppe
flora region, covering a wide area from the Black Sea coasts of Eastern Europe to northwestern
India, including mountainous regions of Iran, the Near East, and Central Asia. The xerophytic flora
elements of the Salicaceae family make up 23.5% of the total plant species and are represented by 4
species. Species belonging to the Caucasian distribution type play a significant role in the formation
of the region’s flora. This type includes Populus deltoids, P. bolleana, Salix aegyptiaca, and S.
pseudomedemii, collectively comprising 23.5% of the total species. Desert flora elements constitute
6% of the species within the Salicaceae family. The desert distribution type includes the species
Salix wilhelmsiana. The distribution type of Populus gracilis is unknown.

As environmental conditions constantly change, water is a crucial ecological factor
influencing the widespread distribution of plants across different climate zones and the formation of
various plant groupings. Based on their water requirements, plants are divided into several
ecological groups.

In terms of their relationship to moisture and their needs, mesophytes occupy an intermediate
position between hygrophytes and xerophytes. Mesophytic plants are mainly found in forest,
shrubland, subalpine, and alpine areas and are more widely distributed. These plants, depending on
the natural nutrient environment and various influencing factors, differ not only in species
composition but also in ecological characteristics. Research has determined that species belonging
to the Salicaceae family are mostly mesophytes.

In the studied area, vertical zonation is more pronounced. Due to the changing environmental
conditions, the distribution of plant species varies by altitude, ranging from the lowlands to higher
altitude zones. Within the flora of the Nakhchivan Autonomous Republic, species of the Salicaceae
family have been studied in relation to four distinct vertical zones with differing physical-
geographical and ecological conditions, and their distribution according to elevation zones has been
examined.
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Figure 3. Distribution of species belonging to the Salicaceae family across altitude zones

The low mountain belt covers areas with altitudes up to 1200 meters. The plain areas of the
Middle Aras valley are considered part of this zone. The Populus euphratica species of the poplar
genus is distributed within this low mountain belt.

The middle mountain belt spans elevations between 1200-2400 meters. The area is
intersected by river valleys and dry riverbeds. The foothill sections of this zone tend to be more
arid. The species Salix pseudomedemii of the willow genus is found up to the middle mountain
zone, while Populus italica, P. nigra, Salix aegyptiaca, S. excelsa, S. babylonica, and others are
found within the middle mountain zone. The Salix caprea species is distributed up to the subalpine
belt.
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As a result of conducted studies, the taxonomic composition of the Salicaceae family
distributed in the flora of the Nakhchivan Autonomous Republic was identified. The altitudinal
zones, ecological groups, geographical distribution types, and classification of these species were
also examined. The findings are considered an important scientific basis for studying willow-like
species in the region.

Conclusions

During the research, it was found that the willow-like plants (Salicaceae) in the flora of the
Nakhchivan Autonomous Republic are characterized by 17 species grouped into 2 genera -9 species
belong to the genus Salix L., and 8 species belong to the genus Populus L.

Based on the analysis of their geographical distribution types, 7 species (41%) belong to the
Boreal type, 4 species (23.5%) to the Xerophytic type, 4 species (23.5%) to the Caucasian type, and
1 species (6%) to the Desert type. The distribution type of Populus gracilis remains unknown.

The species of the Salicaceae family found in the flora of the Nakhchivan Autonomous
Republic were studied according to four vertical zones that differ in physical-geographical and
ecological conditions. It was determined that: 1 species is distributed in the low mountain zone, 1
species up to the middle mountain zone, 1 species up to the subalpine zone, and 14 species in the
middle mountain zone itself. According to the ecological group analysis, all studied species of the
Salicaceae family were identified as mesophytes.
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