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Abstract. The presented article provides information about the vegetation of woody species
from the family Rosaceae Juss. distributed in the forest-edge shrublands of the Zangazur National
Park, located within the flora of the Nakhchivan Autonomous Republic. The article also offers
extensive data on the phytosociological characteristics of the woody plants from the Rosaceae
family found in the studied area, as well as on the formations, associations, and for the first time,
the subassociations identified by us that are formed by these species. As a result of our numerous
studies, for the first time, the vegetation of the forest-edge shrublands of Zangazur National Park
has been classified based on dominant species. In this classification, dominant species are defined
as those with a presence of 50% or more, subdominants around 10%, and other species are
evaluated as accessory (assector) species. According to our research, for the first time, a
phytosociological classification of the vegetation formed by the woody species of the Rosaceae
family in the forest-edge shrublands of Zangazur National Park has been carried out. As a result, 2
formations, 6 associations, and 3 subassociations were identified, and the term subassociation has
been applied by us as a unit within the vegetation classification.

Annomayus. ITpuBoASITCS AJaHHBIE O PACTUTENLHOCTH JPEBECHBIX BUIIOB ceMeiicTBa Rosaceae
Juss., pacnpoCTpaHEHHBIX B  OKOJIOJIECHBIX  KYCTApPHUKOBBIX  pailloHax  3aHIre3ypcKoro
HalMoHaJabHOTO Tapka Quopsl HaxwuueBanckoit  ABroHomHOW  PecnyOnmuku.  W3nokeHsl
(UTOIEHOIOTUUECKHE  OCOOEHHOCTH  JIPEBECHBIX  PAcTeHHWil  ceMmeiicTBa  Po3oiBeTHBIE,
pacipocTpaHEHHBIX BO (priope HCCIeayeMoil TEppUTOpHH, a Takxke HHopMmamus o dopMarusx,
accolanusax M cydaccollManusX, BIEPBBIE HCCIEAOBAHHBIX. BBIIO OCYIIECTBIEHO pa3elieHue
PACTUTEIHHOCTH OKOJIOJIECHOTO KYCTapPHUKOBOTO paiioHa 3aHTe3ypCKOro HAallMOHAJIBHOTO Mapka Ha
dbopmanuu, CrpynmupoBaHHBIEC TT0 JOMUHUPYIOMKUM BUAaM. B 3Tol rpynnupoBKe TOMHUHUPYIOLIHE
BU/JIBI OLIEHUBANNCH Kak cocTapistonue 50% u 6onee, cyogomunantel — 10%, a ocTanbHbIe BUIBI
paccMaTpuBalMCh KaK acCeKTophl. BmepBble maHa (QuroreHonornueckas Kiaccuuramms
PACTUTEIHHOCTH OKOJIOJIECHOTO KYCTApPHHUKOBOTO paiioHa 3aHTE3ypCKOr0 HAIMOHAJIBHOTO TapKa,
BKIIOUaromias 2 dopmanuu, 6 acconmanmmii U 3 cybaccoruanuu, 0oOpa3OBaHHBIE JPEBECHBIMU
BUgamMu cemeiictBa Rosaceae. Ilpu stom cybaccommanusi Oblla HCIONB30BaHA B KaueCTBE
CaMOCTOSTENIbHON €AMHUIIBI PACTUTEIBHOCTH.

Keywords: Zangazur National Park, forest-edge shrublands, phytocoenosis, association,
subassociation.
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Knouesvle cnosa: 3aHre3ypCKkHil HalMOHAJIbHBIM MMAapK, OKOJOJECHBIE KYCTapHUKH,
(buTOIIEHO3, acCoIMAIIHS, CyOaCCOIHAIIHS.

The Nakhchivan Autonomous Republic is a typical mountainous region endowed with
enchanting nature, rich flora, and diverse vegetation cover. The region’s vegetation is clearly
divided into distinct zones. One such zone is the territory of the Zangazur National Park, which
significantly differs from other areas in terms of soil and vegetation. During the study of the area's
flora and vegetation, many interesting aspects have been encountered. Notably, there are certain rare
plant species that are found not only exclusively in Azerbaijan but also in the Caucasus, with their
habitats located solely within this park. The area of Zangazur National Park stands out for its
abundance of rare plants. Of the 202 species of rare plants found in the Autonomous Republic, 115
species are found within the boundaries of the National Park.

The region’s unique elements also contribute to the preservation of these rare species in their
natural populations. The vegetation of the study area often merges with steppe landscapes, forming
special formations. Shrub species, particularly the woody representatives of the Rosaceae family,
play a major role in the formation of mountain-xerophytic and steppe vegetation. The woody cover
formed by these species mainly consists of woody plants of the Rosaceae family, which also form
the lower layer of broad-leaved forests.

The forest-edge shrublands of Zangazur National Park are considered to be the areas where
Rosaceae species are most widely distributed. In these forest-shrubland areas, both components
exist in direct contact and exhibit a dynamic known as “introduction” between forest and shrubland.
The structural edificators of the forest-edge shrublands are considered to be representatives of the
Rosaceae family. Considering the relevance of the topic, conducting studies in this direction is
deemed essential.

Material and research methods

Since 2019, studies have been conducted in the territory of the Nakhchivan Autonomous
Republic to investigate the woody species of the Rosaceae family within forest-edge shrub
vegetation. Regardless of their location, forest-edge shrublands in all surveyed areas are constantly
in contact with woody plants of the Rosaceae family, forming various groupings. In determining the
subassociations studied by us, the works of researchers such as V. V. Alexin [1], G. I. Poplavskaya
[6], A. P. Shennikov [10], G. N. Wysotsky [3], and others were used, along with the methodologies
developed by V. Sukachev [8, 9].

For the classification of the vegetation, the studies of B. A. Bykov, R. D. Yaroshenko [2, 11],
Y. M. Lavrenko [5], L. I. Prilipko [7], A. Sh. Ibrahimov [4], and other researchers were used [12-14,
20-22, 24-27].

Discussion and conclusions of the study

The forest-edge shrublands of Zangazur National Park begin beyond the upper and lower
boundaries of the forests and represent the areas where woody species of the Rosaceae family are
most commonly found. These zones are areas where the forest and shrubland components are
constantly in mutual contact. In these forest-shrubland areas, there is a type of “introduction”
dynamic between the forest and the shrubland, and both components interact directly with one
another.

In the forest-edge shrubland areas of Zangazur National Park, almost all woody shrub species
belonging to the Rosaceae family can be found. In fact, the structural edificators of these shrublands
are representatives of this very family. Occasionally, forest-forming species such as Quercus
macranthera, Fraxinus excelsior, Euonymus verrucosa, Euonymus europaea, Pyrus nutans, Pyrus
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syriaca, and other tree and shrub species also occur in these areas. From an ecological perspective,
the plant composition of the area consists of mesophyte, mesoxerophyte, and xerophyte elements.
These areas are also characterized by a rich diversity of herbaceous species (Table).

Table
SPECIES COMPOSITION OF FOREST-EDGE SHRUB VEGETATION
IN ZANGAZUR NATIONAL PARK

No Species Name Abundance Height (cm) Phenophase (flower-fruit)  Layer
1 Pyrus nutans 1-2 1000-1500 V-V, VII-IX |

2 P. syriaca 2-3 900-1000 v-v |

3 Lathyrus hirsutus 3-4 50-100 V, VI-VII, VIII 1l
4 L. aphaca 2 40-50 VI-IX v
5 L. miniatus 1-2 30-50 V, VII-VIII v
6 Quercus macranthera 2-3 1000-1500 IV-X |

7 Fraxinus excelsior 2 700-1500 IV, V-VII, VIII |

8 Euonymus verrucose 1-2 100-200 V, VI-VIII, X 1
9 E. europaea 1 200-400 V, VI-IX, X 1
10  Eryngium billardieri 2-3 60-70 VI, VII-VII, IX 1l
11 Achillea millefolium 3-4 15-70 V-VIII 1l
12 Dactylis glomerate 3-5 20-140 V-VII i
13  Deschampsia caespitosa 2 30-100 VI-VIII Il
14 Hypericum elongatum 1-3 30-70 VI, VII-VIII Il
15 Viciaelegans 2-3 40-60 VI, VI-VIII 1l
16 V. variabilis 2-3 70-80 V-VI Il
17 V.ervilia 1-2 10-40 V-VIII v
18  Linum austriacum 1-2 30-60 V, VI-VII 1l
19 Lotus corniculatus 3-5 20-40 V-VI, VI-VII v
20 L. tenuis 1-2 20-60 V-VII, VII- IX v
21  Trifolium arvense 2-3 5-30 V, VII-VI, V1 v
22 T.medium 2 5-80 V, VI-VII-VIII 1l
23 T. trichocephalum 1-2 15-40 VI-VII v
24  T.pratense 3-5 15-40 V-VII AV
25 T. canescens 1-2 5-30 VI-VII v
26  Polygala anatolica 1-2 25-40 V-VI v
27  P.andrachnoides 1-2 10-25 VI-VII v
28  Astragalus aduncus 3-4 25-35 IV, VI-VII v
29  Gladiolus kotschyanus 2-3 30-60 V-VI Il
30 Poa pratensis 2 60-120 V, VI-VI, VIII 1
31 P.bulbosa 2-3 5-30 VII-VIII v
32 P.alpina 1-2 20-40 VII-VIII AV
33  P.nemoralis 1-3 30-60 V, VI-VII, VI i
34  Stipa lessingiana 2-5 30-70 V-VI Il
35 S. hohenackeriana, 2-3 30-60 vV-v i
36  Helichrysum plicatum 1-2 8-40 VI, VII-VII, VI v
37  H.graveolens 2-3 15-30 VI, VII-VIII AV
38  Anthemis rigescens 1-2 30-60 VII, VIH-VIII, 1X i

In the forest-edge shrublands of Zangazur National Park, the following plant groupings have
been identified:
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Formation: 1. Meyer Hawthorn Formation (Cratagueta meyerae). This formation covers large
areas and is considered one of the most extensive post-forest shrub formations, particularly in the
Sultanbud, Uzunmeshe, and Batabat areas of the Shahbuz district. The tree and shrub species
composition of this grouping is highly diverse (Figure 1). In the early stages of development, due to
lower density, the grouping allows for the migration of various ecological elements, which
gradually enriches its species composition. Depending on the ecological conditions of the area, the
formation may exhibit a multi-layered structure.
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Figure 1. Phytocoenosis of the forest-edge shrubland area of Zangazur National Park

Species of Crataegus (hawthorn) are abundant and dominant within the composition.
Following the hawthorn species, the dominance of other species — particularly various plum
(Prunus) and rosehip (Rosa) species — can be observed, varying by location. The canopy density of
the shrub layer shows a wide range of variation. The species richness of both shrub and herbaceous
polycarpic layers is remarkably high. The overall species composition identified within this
formation includes a wide variety of herbaceous plants belonging to different families, such as:
Ornithogalum ponticum, Eryngium billardieri, Achillea millefolium, Phleum phleoides, Alopecurus
armenus, Dactylis glomerata, Lathyrus hirsutus, L. aphaca, L. miniatus, Chaerophyllum aureum,
Ch. macrospermum, Deschampsia caespitosa, Hypericum elongatum, Vicia elegans, V. variabilis, V.
ervilia, Linum austriacum, Lotus corniculatus, L. tenuis, Trifolium arvense, T. medium, T.
trichocephalum, T. pratense, T. canescens, Polygala anatolica, P. andrachnoides, Astragalus
aduncus, Gladiolus kotschyanus, Poa pratensis, P. bulbosa, P. alpina, P. nemoralis, Stipa
lessingiana, S. hohenackeriana, Helichrysum plicatum, H. graveolens, Anthemis rigescens, as well
as many other species [15-19, 23].

Within the composition of this formation studied in the forest-edge shrubland area of
Zangazur National Park, the following associations and subassociations have also been identified by
us.
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Subassociatio-1
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Crataguetum-prunoso-pyroso-
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Crataguetum-prunoso-pyroso-
varioherbosum subass. stipa
pulcherrimosum
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Crataguetum-rososo-prunoso-
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Figure 2. Classification Scheme of Shrub Vegetation in the Forest-Edge Areas of Zangazur National
Park

Association 1: Crataegus stand with diverse herbaceous layer, Pyrus and Prunus elements
(Crataguetum-prunoso-pyroso-varioherbosum)

Subassociation: 1. Crataguetum-prunoso-pyroso-varioherbosum subass. parvoherbosum

Subassociation: 2. Crataguetum-prunoso-pyroso-varioherbosum subass. stipa
pulcherrimosum

Association: 2. Mixed-Herbaceous Hawthorn Stand with Rosehip and Plum (Crataguetum-
rososo-prunoso-varioherbosum)

Subassociation: 1. Crataguetum-rososo-prunoso- varioherbosum subass. calamagrostosum

Association: 3. Mixed-Herbaceous Hawthorn Stand with Rosehip, Plum, and Apple
(Crataguetum-rososo-prunoso-maloso-varioherbosum)

Formation: 2. Pure Rosehip Stand (Rosoeta)

Association: 1. Mixed-Herbaceous Plum and Rosehip Stand (Rosoetum-prunoso-
varioherbosum)

Association: 2. Mixed-Herbaceous Stand with Plum, Pear, Bird Cherry, and Rosehip
(Rosoetum-pyroso-sorboso-prunoso-varioherbosum)

Association: 3. Grassy-Sedge-Mixed-Herbaceous Rosehip Stand (Rosoetum-varioherboso-
carexosopoaosum)

During our research, subassociations within associations of plant communities were identified
and distinguished. The selection of these categories is carried out with the aim of reflecting dynamic
processes within the communities. When determining subassociations within associations,
variability in species composition and ecological characteristics was taken into account.
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Subassociations are defined based on secondary subdominant species included in the
association, representing different ecological variants of the association, which constitutes a
taxonomic unit within the association. When determining taxonomic variants, factors such as the
closure (density) of the layers and the average age of trees and shrubs were considered. To more
precisely and clearly characterize the general features of the shrub vegetation, and to highlight the
overall characteristics of individual associations more distinctly, we preferred to indicate
subassociations that differ by their ecological, edaphic, and other features. Using these distinct
features and certain regularities, we were able to distinguish several subassociations that replace
each other within one association. By carrying out the above processes, it became possible to
characterize to some extent the changes occurring in phytocoenoses. The woody species of the
Rosaceae family within the vegetation of the forest-edge areas of Zangazur National Park have long
attracted attention due to their distinctiveness, high floristic and phytocoenotic diversity, and
richness in rare species. The study of these woody species in the shrub vegetation of forest-edge
areas is based on the ecological-floristic principles of vegetation classification.

Conclusions
As a result of the research conducted, for the first time, 2 formations, 6 associations, and 3
subassociations formed by woody species of the Rosaceae family were identified and studied within
the forest-edge shrub vegetation of Zangazur National Park.
Based on our investigations, also for the first time, the subassociation has been applied and
treated as a distinct unit within the vegetation structure.
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