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Summary: The Zangilan district, located in the southwestern part of the Republic of Azerbaijan on
the southeastern slopes of the Minor Caucasus and along the left bank of the Araz River, is characterized by
diverse natural landscapes and unique forest ecosystems. During nearly three decades of occupation by the
Republic of Armenia, the forests and ecosystems of the district were severely degraded and subjected to eco-
logical terrorism, resulting in the destruction of rare and valuable forest stands, including the Basitchay
State Nature Reserve - home to centuries-old Oriental plane trees (Platanus orientalis L.). Comprehensive
field studies conducted by the Institute of Dendrology of the Ministry of Education of the Republic of Azer-
baijan revealed that the forest ecosystems of the region suffered the greatest damage among all types of nat-
ural ecosystems. The research identified that most forests in the district developed on brown mountain-forest
soils and were dominated by drought-resistant and light-demanding species such as Juglans regia L., Populus
alba L., Quercus araxina, Celtis australis L., Ulmus glabra Huds., Celtis caucasica Willd., Platanus orientalis
L., and Populus schischkinii. The study emphasizes that the biological characteristics and ecological re-
quirements of these tree species differ significantly. Therefore, successful forest restoration in the Zangilan
district requires taking into account their ecological demands and the exposure of mountain slopes. Most
dominant species are heliophilous, thermophilous, and grow predominantly on southern slopes. Considering
the influence of slope exposure on the distribution, productivity, and stability of forest-forming species is
essential for establishing sustainable and resilient forest ecosystems in the region. Properly planned refor-
estation based on these principles will ensure the recovery of healthy and ecologically stable forests in the
Zangilan district.

Keywords: Zangilan district, forest restoration, ecological terrorism, Oriental plane tree (Platanus
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Introduction

The Zangilan administrative district is lo-
cated in the southwest of the Republic of Azer-
baijan, in the southeastern part of the Minor
Caucasus physical-geographical region, on the
left bank of the Araz River in the area of its
middle course. The territory of this district was
under occupation by the Republic of Armenia

for almost 30 years. It should be noted that the
Zangilan district possesses attractive natural be-
auty due to its geographical location, specific
natural conditions, and bright forests composed
mainly of drought-resistant and light-loving tree
species. Just like the citizens who lived in this
area, the nature of the district, including its fo-
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rests, was negatively affected by the Armenian
occupiers. During the occupation period, the fo-
rests of the district were destroyed, and various
ecosystems that had developed on its territory
were devastated. In other words, the forests of
the district were subjected to what can be desc-
ribed as ecological terrorism. As a result, a large
part of the dense forests that had existed in the
area was destroyed, and the sparse forests disap-
peared completely, being replaced by shrub ve-
getation of low forestry and economic value [1, 7].

A grove mainly composed of Oriental plane
trees (Platanus orientalis L.), fascinating in its bea-
uty and almost unique in the world, is located wit-
hin the Zangilan district. To protect this relict tree
species, the Basitchay State Nature Reserve was es-
tablished in the district in 1974, covering an area of
107 hectares. Magnificent Oriental plane trees
grow in this reserve, aged between 150-200 years,
with trunk diameters at breast height of 100-150
cm (sometimes 250-300 cm) and heights ranging
from 30-50 meters. This tree species is long-lived
and can survive up to 1000 years. The plane grove
in the Basitchay Valley is a rare natural treasure of
our homeland [4,5].

During the occupation, most of these trees
were cut down and transported to Armenia. Thus,
the nature of the region, including its forest ecosys-
tems-which have the most complex structure
among various hatural ecosystems-was subjected to
ecological terrorism. Most of the forests in the dist-
rict have developed on different types of brown
mountain-forest soils. The most common tree spe-
cies found in the forests of the district are: Persian
walnut (Juglans regia L.), silver poplar (Populus
alba L.), Araz oak (Quercus araxina), southern
hackberry (Celtis australis L.), mountain elm
(Ulmus glabra Huds.), Caucasian hackberry (Cel-
tis caucasica Willd.), Oriental plane tree (Platanus
orientalis L.), and Shishkin’s poplar (Populus
schischkinii) [1, 5, 6, 8].

Various shrubs, including juniper (Juniperus
polycarpos), wild rose (Rosa L.), Christ’s thorn
(Paliurus Mill.), buckthorn (Rhamnus L.), saltwort
(Salsola nodulosa), pistachio (Pistacia vera L.),
and hawthorn (Crataegus spp.), are also com-
mon in the district. The restoration of forests, al-
most completely destroyed during the occupati-
on, is a challenging task that requires careful

planning, considering the ecological requirements
of tree species and the influence of slope exposure
on their distribution, productivity, and resilience.
Previous studies by S.R. Tagiyev [8], G.A. Rzaye-
va [6, 7], G.N. Aliyeva [1], and others have shown
that mountainous relief, particularly slope orientati-
on, strongly affects forest composition, growth, and
stability by influencing factors such as light, heat,
moisture, soil, wind, and snow distribution. This
study aims to assess forest degradation in the Zan-
gilan district and provide recommendations for
sustainable restoration, focusing on key forest-
forming species, their ecological needs, and
strategies to conserve rare trees like the Oriental
plane tree (Platanus orientalis L.) while resto-
ring the region’s unique.

Materials and Methods

The research was conducted in the Zangi-
lan district, located in the southwestern part of
the Republic of Azerbaijan, within the southeas-
tern sector of the Minor Caucasus physical-ge-
ographical region, on the left bank of the middle
course of the Araz River. The total area of the
district is about 707 km?, with altitudes ranging
from 400 to 1600 meters above sea level. The
relief is mainly mountainous, characterized by a
combination of steep slopes, foothills, and river
valleys. The soils are predominantly brown mo-
untain-forest soils of varying mechanical com-
position and fertility [1, 7].

The climate of the district is moderately
warm and dry, with short, mild winters and
long, hot summers. The average annual tempe-
rature is +12...+13°C, with average January
temperatures of 0-2°C and July temperatures re-
aching +25, +27°C. The annual precipitation va-
ries from 400 to 600 mm, with most rainfall oc-
curring in spring and autumn. The hydrographic
network is represented mainly by the Basitchay
River and its tributaries. The combination of
warm, dry climate and brown mountain-forest
soils provides favorable conditions for the
growth of drought-resistant, light-demanding,
and thermophilous tree species [6,8].

The research material consisted of tree and
shrub species naturally distributed in the Zangilan
district prior to the occupation. The study mainly
focused on forest-forming tree species such as Jug-
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lans regia L., Populus alba L., Quercus araxina,
Celtis australis L., Ulmus glabra Huds., Celtis cau-
casica Willd., Platanus orientalis L., and Populus
schischkinii. Additionally, typical shrub species
(e.g., Juniperus polycarpos K. Koch, Rosa L., Pa-
liurus Mill., Rhamnus L., Crataegus Tourn. ex L.)
were recorded for assessing the general structure of
the forest vegetation.

Field research was carried out during
2023-2024 by specialists from the Institute of
Dendrology of the Ministry of Education of the
Republic of Azerbaijan. The studies included fi-
eld expeditions to the liberated territories of the
Zangilan district to identify the current state of
forest ecosystems and to develop ecological
principles for artificial reforestation [2].

1. Vegetation survey and data collection:Visual
and geobotanical observations were conducted
on sample plots located at different slope expo-
sures (north, south, east, west) and elevations
(500—1100 m). For each plot, the dominant and
accompanying species, their density, age group,
and vitality were recorded.

2. Soil and ecological characterization:Soil
samples were collected from 0-30 cm depth to
determine the main edaphic properties — textu-
re, pH, humus content, and moisture-holding ca-
pacity. Based on soil and slope characteristics,
each site was classified into ecological groups
(dry, moderately moist, and moist habitats).

3. Climatic data and slope exposure analysis:Me-
teorological data (temperature, precipitation, relati-
ve humidity) were obtained from the nearest weat-
her stations. The influence of slope exposure on
microclimatic conditions, soil moisture, and illumi-
nation was evaluated to determine the optimal slo-
pe orientation for each tree species.

4. Species selection for artificial reforestation: The
distribution of tree species according to slope expo-
sure, soil type, and altitude was analyzed. Based on
these parameters, species with the highest adaptive
capacity and ecological compatibility were selected

for reforestation planning [4, 9].

In selecting species for artificial reforesta-
tion, the following ecological factors were taken
into account [2, 3, 9]:

e Light requirement: Most species (e.g., Jug-
lans regia L., Platanus orientalis L., Quercus
araxina) are heliophilous and thrive on sout-
hern slopes.

e Temperature tolerance: Warm and modera-
tely dry conditions favor Celtis australis L.
and Populus schischkinii.

« Soil moisture: Moist and deep soils along ri-
ver valleys are suitable for Platanus orientalis
L. and Populus alba L., while dry, rocky slo-
pes are appropriate for Celtis caucasica Willd.
and Quercus araxina.

o Altitude and slope exposure: The optimum
elevation range for most species is 500—1100
m, southern and southeastern slopes are most
favorable for heat-loving species, while nort-
hern slopes support relatively moisture-loving
species such as Ulmus glabra Huds.

The collected field data were analyzed sta-
tistically to determine the relationship between
slope exposure, soil moisture, and species distri-
bution. Comparative ecological assessment was
used to identify the best combinations of species
for creating productive and ecologically stable
forest stands resistant to external stress factors
such as drought and wind.

Conclusion

Monitoring carried out by the Institute of
Dendrology of the Ministry of Education of the
Republic of Azerbaijan in the liberated territo-
ries of Zangilan revealed that among various
ecosystems that once existed in the district, the
forest ecosystems were the most severely dam-
aged. Most of the Oriental plane trees — the
rare jewels of Zangilan’s forests — were cut
down. Fires were intentionally set to erase trac-

es of the trees, resulting in the complete destruc-
tion of the plane grove in the Basitchay Nature
Reserve, along with other forest ecosystems.

For the restoration of forests that existed
in the Zangilan district before the occupation, a
classification table was developed based on the
ecological requirements and biological charac-
teristics of the most widespread forest-forming
tree species (Table 1).
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Table 1
The most common tree species in the forests of Zangilan District
Ne | Tree Soils Slopes where Biological Ecological Altitude
species it grows best characteristics requirements of
growth
1 Persian Brown Southern Light-loving, thermo- Requires fertile 600
walnut mountain- slopes philic, and moisture- and moist soil, 1000 m
(Juglans forest loving. However, due | intolerant to shade
regia L.) soils to its strong root sys-
tem, it is drought- and
wind-resistant
2 | Silver pop- Brown Southern Not very demanding Requires fertile Up to
lar (Populus | mountain- slopes to climatic conditions. and moist soil, 1000 m
alba L.) forest Light-loving, thermo- poorly tolerates
soils philic, and drought- saline soils
resistant
3 Araz oak Brown Southern Light-loving, thermo- | Undemanding to 500-
(Quercus mountain- slopes philic, and drought- soil, intolerantto | 1100 m
araxina) forest resistant saline soils and
soils shade
4 Southern Brown Southern Light-loving, thermo- | Undemanding to 600
hackberry | mountain- slopes philic, drought- soil, poorly toler- | 700 m
(Celtis aus- forest resistant, and cold- ates saline soils,
tralis L.) soils tolerant intolerant to shade
5 Mountain Brown Northern Moisture-demanding, Requires fertile 800—
elm mountain- slopes drought-resistant, soil, shade- 1000 m
(Ulmus gla- forest light- and heat-loving. | tolerant and cold-
bra Huds.) soils resistant
6 | Caucasian Brown Southern Light-loving, thermo- | Undemanding to 600—
hackberry | mountain- slopes philic, drought- soil, can grow on | 1000 m
(Celtis forest resistant, and moder- dry and rocky
caucasica soils ately cold-tolerant slopes, intolerant
willd.) to shade
7 Oriental Brown Common Light-loving, thermo- Requires fertile 600-
plane tree | mountain- along philic, drought- and soil, both light- 1000 m
(Platanus forest riverbanks and cold-tolerant. demanding and
orientalis L.) soils flowing wa- relatively shade-
ters, does not tolerant
tolerate stag-
nant water
8 | Shishkin’s Brown Southern Light-loving, thermo- | Not very demand- | Up to
poplar mountain- slopes philic, and cold- ing to soil, mois- | 1000 m
(Populus forest and tolerant ture-loving
schischkinii) | alluvial
meadow-
forest

soils
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Analysis of this data shows that almost all
the dominant tree species in Zangilan’s forests are
light-lovi ng, thermophilic, and prefer southern
slopes. Their biological and ecological character-
istics vary significantly. Therefore, these species
should be distributed in accordance with their eco-
logical needs and biological traits -on the slopes
where they can grow well and form productive
and environmentally resilient forests.

By following this principle, it will be pos-
sible to successfully restore the destroyed for-
ests of the district and to cultivate healthy, sus-

tainable, and environmentally resistant forest
ecosystems.

Studying the influence of slope exposure
on the distribution of individual tree species in
mountainous areas, as well as their productivity
and resistance to adverse environmental factors,
is therefore of great practical importance. The
obtained results can serve as a scientific and
methodological basis for forestry specialists en-
gaged in the artificial reforestation of mountain
ecosystems in the Zangilan district.
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ZONGILAN MESOLORININ SUNi BORPASI

Seyfaddin Tagiyev, Giillii 9liyeva, Minars Hasonova, Feyza Candan,
Sadagqat 9liyeva, Giilxar Rzayeva

Xiilasa: Azarbaycan Respublikasinin canub-qorb hissasinda, Kicik Qafqazin canub-sarq yamaclarimda va
Araz ¢aymn sol sahilinda yerlason Zongilan rayonu tabii landsaft miixtalifliyi va unikal mego ekosistemlori ilo
segilir. Ermonistan Respublikasinin taxminan 30 illik isgali dovriinda rayonun megalari va ekosistemlori ciddi
sakilda deqradasiyaya ugramusg, ekoloji terrorizma maruz qalmis, nadir vo qiymatli mesa massiviori, o ciimladon
qadim Sarq cinarlarimn (Platanus orientalis L.) bitdiyi Basitcay Doviat Tobiat Qorugu tamamilo mahv edilmisdir.
Azarbaycan Respublikasinin Tohsil Nazirlivinin Dendrologiya Institutunun apardigi ekspedisiya tadgigatlar
naticasinda miiayyon edilmisdir ki, isgal dévriinds Zangilan rayonunda an ¢ox zarar ¢aokmis tabii ekosistemlor
mahz mesalar olmugdur. Todgiqatlar gostormisdir ki, rayonun aksar mesalori gahvayi dag-mesa torpaqlari
tizarinda formalasmisdir va asason Juglans regia L., Populus alba L., Quercus araxina, Celtis australis L.,
Ulmus glabra Huds., Celtis caucasica Willd., Platanus orientalis L. va Populus schischkinii kimi isiglh vo
quraqliga davamli agac névlorindan ibaratdir.

Tadgiqatin naticalarina géra, bu noviarin bioloji va ekoloji xiisusiyyatlori bir-birindan forqlonir. Buna
gora da Zangilan rayonunda mesalarin ugurlu barpast iigiin agac noviarinin ekoloji talablori va yamaclarin
ekspozisiyasi nazora alinmalidir. Oksor dominant névlar isigsevan va istiliksevandir, asasan conub yamacla-
rinda yaydmisdir. Yamac ekspozisiyasimin mesaomoalagatirici névlorin yayimasina, moahsuldarligina va
ekoloji davamliligina tasirinin éyranilmasi regionda saglam va davamli mesa ekosistemlarinin barpasi iigiin
miihiim ahamiyyat kasb edir.

Agar sozlar: Zongilan rayonu, megalorin barpasi, ekoloji terrorizm, sorq ¢inart (Platanus orientalis L.),
yamac ekspozisiyasi, ekoloji taloblor, quraqliga davamli noviar, dag mesalori

Ob HCKYCCTBEHHOM BOCCTAHOBJIEHUU JIECOB 3AHI'EJIAHA

Ceiipanaun Tarues, I'oaiio AaneBa, Munapa I'acanoBa, @eiiza [xanaan,
Cenarar Anuesa, I'oabxap P3aeBa

Annomauus: 3aneenanckull patlox, pacnoioNceHuvlil Ha 12o-3anade Azepbaridxcanckoi Pecnyonu-
KU, Ha 1020-860CMOYHbIX CKIOHAx Manoeo Kaskasa u na nesom bepezy pexu Apas, omauuaemcs pasHooopas-
HbIMU NPUPOOHBIMU TAHOWADMAMY U YHUKATbHLIMU JIeCHbIMU SKocucmemamu. B meuenue noumu 30-
Jlemueti OKKynayuu co cmopousl Pecnybnuku Apmenus neca u d9Kkocucmemvl pationa ROO0GEPIUCh CePbE3HOLL
oezpaoayuul u IKOJI02ULECKOMY MEPPOPUIMY, YMO NPUBENO K YHUUIMONCEHUIO PEOKUX U YEHHBIX IeCHbIX MAC-
cueos, skmouas bacymuaticxuil 2ocyoapcmeenvlil NPUPOOHbLIL 3aN08eOHUK, 20€ NPOUPACMAIU MHO208EKO-
sble naamanwvl socmoynvle (Platanus orientalis L.). Ilo pe3yrsmamam 3KCneOUyUOHHbIX UCCTE008AHUL, NPO-
6e0éuHbIx Mncmumymom Oendponoeuu Murnucmepcmea obpasosanusi Azepbaiiodcanckou Pecnyonuxu,
YCMAHOBIEHO, YMO Ccpeodu 6cex NPUPOOHLIX IKOCUCIEM UMEHHO JeCHble IKOCUCMEeMbl pPauona NOHeCIu
Haubobwull yuepo. Hccnedosanus noxazanu, 4mo OOIbUWUHCMEO 1eCO8 PANOHA CHOPMUPOBATOCh HA OYPbIX
20PHO-TIECHBIX NOYBAX U NPEOCMABIEHO 3ACYXOYCMOUYUBLIMU U C8emMON00UsbIMU nopooamu: Juglans regia L.,
Populus alba L., Quercus araxina, Celtis australis L., Ulmus glabra Huds., Celtis caucasica Willd., Platanus
orientalis L., Populus schischkinii u op.

Yemanoeneno, umo buonocuueckue ocobennocmu u sKon02uveckue mpebosanus dMux nopoo 3HAUU-
menvro pasaudaiomces. [1osmomy ycnewinoe 60ccmanognenue 1ecos 3amu2enancko2o paiiona mpebyem yuéma
UX 9K0I02UYECKUX NOMpeOHOCmell U IKCNO3UYUU CKI0H08. Bonbuuncmeo ooMunupyowux U008 A6isaomcs
C6emonIoOUBLIMU, MENNOTIOOUBBIMU U NPOUSPACTNAION 8 OCHOBHOM HA H0JICHBIX CKAOHAX. M3yueHue enusHus
IKCHOUYUU CKIOHO8 HA PACHpOCMpanenue, NPOOYKMUBHOCMb U YCHMOUYUBOCHb 1eco00pasyiouux nopoo
umeem 8adicHoe 3nayenue O 80CCMAHOBICHUS 300POBbIX U IKONO2UHECKU YCMOUUUBHIX JIeCO8 PeCUOHA.

Knwouesvie cnosa: 3ancenanciuil pation, 60CCMaHOGIEHUE 1€C08, IKOTOSULECKUL MEPPOPUIM, NIAMAH
socmouynwitl (Platanus orientalis L.), s3kcno3uyusi cKioHos, dKon02udeckue mpebo8anus, 3acyxoycmouyugole
8UObL, 2OpHbLE leca



