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The article provides information on the main directions of the study of flora, plant cover, and plant
resources in the Karabakh region, based on the monitoring, analysis of herbarium and seed materials
and analysis of published monographs, books, and scientific articles during the author's expeditions
to the Karabakh region in pre-occupation years. According to these, priority areas of research to be
conducted in the liberated territories are indicated. These works included the launch of a new edition
of the multi-volume ""Azerbaijan Flora™ and at the same time the monographs "'Flora of Karabakh",
""Karabakh plant cover™ and ""Plant Resources of Karabakh', and developing the ""Red Book of
Karabakh". These studies are important in restoring the biodiversity of Karabakh. Protection and
restoration works, which were planned to be carried out before the occupation, but due to the occu-

pation factor was not completed are needed.
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INTRODUCTION

As a result of the 44-day Patriotic War started
on September 27, 2020, in the Republic of Azer-
baijan, our lands in the territory of Karabakh and
surrounding regions were liberated from occupa-
tion.

The Karabakh region is one of the most im-
portant regions not only in Azerbaijan, but also in
the whole Caucasus, with its ancient history,
unique material and cultural heritage, unique flora
and fauna, rich underground and surface resources.
It is no coincidence that the Azykh cave complex,
one of the oldest human settlements in the world,
is also located in Karabakh.

In these territories, which have been under en-
emy occupation for nearly thirty years, the flora,
vegetation, and plant resources, an important com-
ponent of biodiversity, as well as other resources
of the region, especially valuable forests have been
deliberately destroyed. Our valuable oak, beech,
hornbeam and linden forests were cut down and
looted in Kalbajar, Agdara, and Lachin districts.
Armenians have increased their wood processing
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4-5 times due to felled trees in Azerbaijan. In 1988,
the forest fund in the liberated areas was 228,000
hectares, and in 2020 it was only 174,000 hectares,
i.e. 54,000 hectares of forest fund was destroyed.

MATERIALS AND METHODS

Information on the flora, plant cover and plant
resources of the territory was based on monitoring
data conducted during numerous floristic expedi-
tions to Karabakh under the authority of the author
in the pre-occupation years, analysis of collected
herbarium and seed materials and published data of
obtained results (Asgarov, 2005, 2006, 2008, 2011,
2016, 2019; Asgarov et al., 2016). Furthermore, the
materials of the Herbarium Foundation of the Insti-
tute of Botany of ANAS were studied in the Her-
barium Fund of Botanical Institute of the Russian
Academy of Sciences. The books and monographs
published on this topic were used (Flora of Azer-
baijan, 1950-1961; Prilipko, 1970; Hajiyev et al.,
1990).
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Fig. 1. Physical and geographical regions of Karabakh

The botanical-geographical zoning of
Karabakh is very important for the study of the
biodiversity of the territory. According to the zon-
ing scheme adopted in the multi-volume "Flora of
Azerbaijan", botanists frequently consider 2 re-
gions ("Center of the Lesser Caucasus" and "South
of the Lesser Caucasus™) as the whole borders of
Karabakh. We see Karabakh in a broader sense,
within physiographic districts: from the north-the
Murovdagh range, territory of Tartar River joining
the Kura River; From the east - the right bank of
the Kura; From the south - the territory along the
Araz; From the west, the state border of our Repub-
lic with Armenia. Comprehensive botanical-geo-
graphical zoning of Karabakh will be possible only
after the completion of the study of the flora and
plant growth of the territory, especially the investi-
gation of endemism.

RESULTS AND DISCUSSION

The main directions of post-occupation re-
search to be conducted in the Karabakh region are
as follows.

I. Launch of a new edition of the multi-vol-
ume "Flora of Azerbaijan™, design of
""Karabakh flora'. The implementation of this
work is very important in a comprehensive study
of the biodiversity of Karabakh. According to our
current research, more than 2,500 higher plant spe-
cies, found in the liberated territory of Karabakh
account for 50% of the flora of Azerbaijan. We can
now obtain information about the flora of
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Karabakh from the 8-volume "Flora of Azerbaijan"
(Flora of Azerbaijan, 1950-1961) written in Rus-
sian 70 years ago, the unreleased "Trees and shrubs
of Azerbaijan" (vol.l, 1961; vol.ll, 1964; vol.lll,
1970), as well as research on "The plant world of
Azerbaijan" (Asgarov, 2016), "Cereals of Azerbai-
jan" (Musaev, 1991) and from researches con-
ducted on some species.

11. Monograph of Karabakh vegetation and
compilation of large-scale vegetation map. No
special studies has been conducted on the vegeta-
tion of Karabakh. Fragmentary information can be
obtained from the works of L. Prilipko™ The plant
world of Azerbaijan" (Prilipko, 1970), V. Hajiyev
and others "Flora and plant growing of Lesser Cau-
casus" (Hajiyev et al.,1990). In Karabakh, the main
vegetation types of Azerbaijan, especially forest,
steppe, alpine and subalpine, rock vegetation are
widely represented.

I11. The plant resources of Karabakh also
require detailed research. The State Program on
Karabakh envisages the creation of "Atlas of natu-
ral resources of Karabakh". However, for this pur-
pose must be conducted. biosystematic research
first. At present, under our authority, research is
being conducted on "Plant genetic resources of
Karabakh." According to preliminary research,
plant genetic resources in Karabakh belong to 14
gene pool groups (wild edible weeds; wild vegeta-
ble plants; fruits and berries; spices; cereals; grain
legumes; legumes; fodder plants; medicinal herbs;
essential medicinal plants; technical plants; vita-
min plants; melliferous herbs; tinctorial plants) 664
genera, 1110 species. In many cases, the same spe-
cies are represented in several gene pool groups. In
the next years, the identification of their habitats,
bioecological characteristics, reserves, protection
and use opportunities will be studied.

More than 4,500 species of higher plants in
the country are a source of natural raw materials
with beneficial properties for our economy. Their
study is very important from both the science and
economic point of view (Vinokurov V. 1., 2018).

As a result of the preliminary research con-
ducted based on literary, herbarium-fund and internet
resources, the classification of plant genetic resources
distributed in the Karabakh region was carried out
and a basic systematic syllabus was developed.
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Table 1. Useful plant groups in the liberated areas

Ne Useful plant Families | Genera Species
groups
1. Wild edible weeds 13 29 67
2. Wild vegetable 39 97 124
plants
3. Fruits and berries 14 29 102
4. Spices 24 59 91
5. Grain legumes 1 9 20
6. Cereals legumes 1 3 17
7. Legumes 1 7 21
8. Fodder plants 2 13 47
9. Medicinal herbs 66 161 198
10. |Essential medicinal 15 37 66
plants
11. | Technical plants 36 59 82
12. Vitamin plants 9 51 107
13. | Melliferous herbs 31 82 138
14. | Tinctorial plants 23 28 30

Edible weeds are represented by 13 families,
29 genera and 67 species. The plants of great im-
portance for human health as onion (Allium L.),
nettle (Urtica L.), knotweed (Polygonum L.), sor-
rel (Rumex L.), ferula (Prangos Lindl.), caseweed
(Capsella Medik.), amaranth (weed) (Amaranthus
L.), sickleweed (Falcaria Fabr.), etc. belong to this
group.

Wild vegetable plants are represented by 39
families, 97 genera and 124 species. Among the
wild vegetable plants desert candle (Eremurus
Bieb.), dropwort (Asparagus L.), nettle (Urtica L.),
knotweed (Polygonum L.), goosefoot (Chenopo-
dium L.), amaranth (weed) (Amaranthus L.), por-
tucaceaea (Portulaca L.), purslane (Bunias L.),
ground cherry (Physalis L.), and ferula (Prangos
Lindl.) are valuable raw materials. Many of these
are valuable vegetables, cereal, starchy plants with
protein and sugar features, odorous, pleasant taste.
Wild vegetable plants contain aqueous carbohy-
drates, proteins, fats, vitamins, alkaline mineral
salts, organic acids, aromatic and specific flavors.
In the human diet, their use regulates the activity of
the nervous system, increases appetite, resistance
to infectious diseases, and the ability to work in-
creases when taken regularly. Most wild vegeta-
bles are resistant to cold (Gasimov et al., 2004).

14 families, 29 genera and 102 species of im-
portant food and nutrition plants belonging to the
Karabakh region were determined. These plants in-
clude hazelnuts (Corylus L.), medlar (Mespilus L.),

quince (Cydonia Mill.), fig (Ficus L.), apple (Ma-
lus Hill), pear (Pyrus L.), dog-rose (Rosa L.), su-
mac (Rhus L.), blackberries (Rubus L.) etc. The
composition of these plants is rich in vitamins, mi-
croelements, pectin, proteins, carotenoids, fiber
and other biologically active substances important
for the human body (Gasimov et al., 2004).

Abstracts of 24 families, 59 genera and 91
species of spice plants belonging to the research
territory were made. 14 species of them are trees
and shrubs. These include onion (Allium L.), sorrel
(Rumex L.), barberry (Berberes L.), sumac (Rhus
L.), fennel (Foeniculum Hill), mint (Mentha L.),
thyme (Thymus L.) etc. plants. The composition of
these plants contains vitamins, microelements, pro-
teins, fats, carbohydrates, sugars, organic acids,
etc. important for the human body. Aromatic com-
pounds in spice raw materials consist of very com-
plex components. Aromatic substances accumulate
in the leaves, roots and rootstock, stems and peel
of the plant. In rare cases, it accumulates in flowers
and seeds. The bitter substances in spices are very
important. Thus, they improve digestion by in-
creasing gastric juice.

20 most promising species of 9 genera belong-
ing to Gramineae family were studied. These spe-
cies are annual and perennial grasses. These are of
food and forage significance. The most widespread
species of wheat (Triticum L.), rye (Hordeum L.),
millet (Panicum L.), barley (Hordeum L.), goat
grass (Aegilops L.), palmgrass (Setaria Beauv.)
also cover the Aran Karabakh region.

Cereal legumes include 17 promising species
belonging to 3 genera of the legume family. These
are annual and perennial herbs. They are high-pro-
tein crops and are used as food and forage. Lentil
(Lens Mill.) and wild pea (Pisum L.), as well as
high-forage varieties of vetch (Vicia L.) are more
common in Aran Karabakh territories.

The group of leguminous forage plants in-
cludes 30 species belonging to 9 genera of the leg-
ume family. They are annual and perennial herbs.
These are the most important forage plants (Astrag-
alus L., Lotus L., Trigonella L., Dorycnium Mill.,
Lagonychium Bieb.), medicinal herbs (Glycyrrhiza
glabra L., Melilotus officinalis (L.) Pall.) and mostly
spread in the mountainous part of Karabakh.

Fodder grasses include (1 genus, 2 species)
important promising representatives of the Leg-
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umes and Gramieae families (12 genera, 45 spe-
cies). They are most widespread in the mountain-
ous part of Karabakh. The most common species
are the genus wheat-grass (Elytrigia Desf.), fescue
(Festuca L.), rye-grass (Lolium L.), meadow-grass
(Poa L.) and timothy (Phleum L.).

The most promising medicinal plants are rep-
resented by 66 families, 161 genera and 198 spe-
cies. According to N. Mehdiyeva (Mehdiyeva,
2021), who studied medicinal plants in Azerbaijan,
606 species of medicinal plants belonging to 110
families and 397 genera (11 of them are lichens)
are widespread in Karabakh and 66 species of them
are used as medicine in official medicine.

The most widespread medicinal plants in the
Karabakh region are medicinal dandelion (Taraxa-
cum officinale Wigg.), common butter-bur (Tussi-
lago farfara L.), medicinal fern (Nasturtium offic-
inale R. Br.), field horse-tail (Equiesetum arvense
L.), sclerophyllus (Heracleum pastinacifolium
C.Koch ), marshmallow (Althaea L.), nipplewort
(Chelidonium L.), fumitory (Fumaria L.), and oth-
ers. Many of these plants play an important role in
the development of new medicines.

There are 66 species of oilseeds and essential
oil plants of 15 families and 37 genera in the
Karabakh region. This group includes water mint
(Mentha aquatica L.), common caraway (Carum
carvi L.), common fennel (Foeniculum vulgare
Mill.), odorous celery (Apium graveolens L.), com-
mon wormwood (Artemisia vulgaris L.), medicinal
balm (Melilotus officinalis L.), catnip (Nepeta L.),
elecampane tall (Inula helenium L.) etc.

In this region, technical plants are represented
by 36 families and 82 species of 59 genera. These
include Georgian oak (Quercus iberica Stev), quin-
guelocular hawthorn (Crataegus pentagyna
Waldst.et Kit. (incl. C.atrofusca Stev.ex Fisch.et
Mey.), sumac (Rhus L.), broadleaved linden (Tilia
platyphyllos Scop. (T.prilipkoana Grossh. et J.Wag-
ner, T. begoniifolia Stev)), common wayfarling-tree
(Viburna opulus L.), Caucasus groundsel (Senecio
caucasicus (Bieb.) DC. (Dolichorrhiza caucasica
(Bieb.) Galushko)), oblong juniper (Juniperus ob-
longa M.Bieb.), flattened meadow-grass (Poa com-
pressa L.), common carline (Carlina vulgaris L.).

According to the group of vitamin-containing
plants, there are 9 families, 51 genera, 107 species
of trees, shrubs and grasses. These plants are rich
in vitamins A, D, E, C and B. The most common

fruit plants are cotoneaster (Cotoneaster Medic.),
pear (Pyrus L.), service tree (Sorbus L.), medlar
(Mespilus L.), hawthorn (Crataegus L.), black-
berry (Rubus L.), strawberry (Fragaria L.), dog-
rose (Rosa L.), plum (Prunus Mill.), cour cherry
(Cerasus Juss.), from legume plants -clover (Trifo-
lium L.), pea (Lathyrus L.), vetch (Vicia L.), from
cereal plants - barley (Hordeum L.), fescue
(Festuca L.), meadow-grass (Poa L.) and others.
These plants are mainly distributed in the moun-
tainous part of Karabakh.

It has been specified that in the Karabakh re-
gion 138 species of melliferous plants in 31 fami-
lies and 82 genera were distributed. 29 species of
these are distributed in the mountainous part of
Karabakh, 20 species in Aran Karabakh. Other spe-
cies are found in both territories of Karabakh. Pri-
mary melliferous plants include Bieberstein's rock
currant (Ribes biebersteinii Berl. ex DC), western
apple (Malus orientalis Uglitzk.), scabrous ever-
lasting pea (Lathyrus hirsitus L.), common ger-
mander (Teucrium chamaedrys L.), hawthorn
(Crataegus L.).

The majority of crops, which make up 15-17%
of the wild plants found in the flora of Azerbaijan,
are melliferous plants. Shrubs and broad-leaved
forests are of great importance for beekeeping.

The distribution of 30 species of tinctorial
plants in 23 families and 28 genera in the Karabakh
region has been specified. Common privet
(Ligustrum vulgare L.), common marjoram (Ori-
ganum vulgare L.), hazelnut (Juglans L.), Saint-
Johns wort (Hypericum perforatum L.), common
barberry (Berberes vulgaris L. (B. orientalis C. K.
Schneid.), etc. widely used for the paint industry.

Tinctorial plants are plants used to dye wool,
silk and cotton products by preparing a dye ex-
tracted from parts of roots, stems, branches, root-
stock, leaves, flowers, fruits or seeds.

According to M.Gasimov (Gasimov, 1980),
tinctorial plants found in our republic assosiated in
110 families and 358 genera and are 36% of our
total flora.

IV. Study of rare and endangered plant
species of Karabakh, making of "Red" and
"Green"" books. The main factor that makes these
studies relevant is the fact that the flora of this ter-
ritory has been under Armenian occupation for al-
most 30 years.
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Most of the 400 rare and endangered plants in-
cluded in the 1st (1989) and 2nd (2013) editions of
the Red Book of Azerbaijan are found in Karabakh:
orchis (Ophrys L.), common yew (Taxus L.), ger-
mander (Teucrium L.), some species of Sternbergia
(Sternbergia Waldst. et Kit.), Yurineya (Jurinea
Cass.) etc. known under the names Shusha milk
vetch  (Astragalus  schuschensis  Grossh.),
Garabagh tulip (Tulipa karabachensis Grossh. (T.
confuse Gabr.)), Shusha sainfoin (Onobrychis
schuschajensis Agaeva), Khari bulbul (Ophrys
caucasica Woronow ex Grossh.). During the past
period, no practical measures were taken to save
our natural monuments, rare and endangered flora
and fauna. During the pre-occupation period, in
these territories, we recorded 264 rare higher plant
species belonging to 65 families and 171 genera.
There were 21 species of endemics belonging to 12
families, 17 genera, 34 families, 84 genera, 119
subendemics, 51 families, 99 genera, 169 species
of rare and endangered plants, about 54 species of
rare trees and shrubs (Asgarov et al., 2017).

Forest Restoration based on world experience
is one of the most important issues. The study of
specially protected natural areas (reserves, reserva-
tions, etc.), their expansion and the creation of new
ones require extensive research. This work is also
envisaged in the State Program on Karabakh.

The liberated lands also have state nature re-
serves and preserves. Two state nature reserves
with a total area of 43,000 hectares, four state na-
ture preserves, 152 natural monuments - ancient
trees were looted.

One of them - Basitchay State Nature Reserve
in Zangilan district was established in 1974 on the
initiative of great leader Heydar Aliyev. It is con-
sidered a unique forest in Europe, and there were
rare plane trees. This reserve covered an area of
107 hectares along the river for 15 km (width 150-
200 m) during the pre-occupation period, and now
there are only 42 hectares left.

Specially Protected Natural Areas in Gubadli,
Shusha and Lachin districts have also been almost
destroyed.

In the forests along the Tartar River, in a ter-
ritory of 50 km were recorded walnut trees. Here,
at an altitude of 700 m above sea level, new natural
areas of ordinary chestnut trees were found.

Holly, yew, beech and hornbean forests,
which are considered to be relict plants of the third

period, were also found in Karabakh. These unique
relict forest areas were the only ones in the Lesser
Caucasus (within Azerbaijan).

We propose to clarify and protect these areas,
found by our research scientists during the pre- oc-
cupation period, as a preserve.

Organization of the work on ethnobotanical
research of Karabakh, organization of documen-
taries, radio and television programs on the nature
of Karabakh, preparation of brochures and book-
lets, implementation of large-scale scientific and
mass events are considered to be very important.

REFERENCES

Asgarov A.M. (2005, 2006, 2008) Higher plants
of Azerbaijan. Baku: Elm, Vol. I: 284 p., Vol. II:
284 p., Vol. Ill: 244 p.

Asgarov A.M. (2011) Synopsis of the Flora of
Azerbaijan. Baku: EIm, 204 p.

Asgarov A.M. (2016) The plant world of Azerbai-
jan. TEAS PRESS, 444 p.

Asgarov A.M. (2019) Flora of Azerbaijan: current
state of learning and perspective tasks. Earth and
Human, 04(12): 8-11.

Asgarov A.M., Khalilov M.Y. (2016) Biogeogra-
phy: Vegetative cover. In: “Natural resources of
Western Azerbaijan (Ganjabasar and Garabagh)”.
Institute of Geology and Geophysics, Azerbaijan
National Academy of Sciences, p. 15, p. 234-255.

Asgarov A.M., Mammadov A.T. (2017) Red list
of crop wild relatives in Azerbaijan. Proc. of the
Genetic Resources Institute of ANAS, VI(1-2):
158-162.

Flora of Azerbaijan (1950-1961) Baku: SA
Azerb. SSR, vols. I-VII1.

Gasimov M. (1980) Tinctorial plants of Azerbai-
jan. Baku: Azarnosr, 91 p.

Gasimov M., Gadirova G. (2004) Encyclopedia
of spices and wild vegetables. Baku: EIm, 591 p.

Hajiyev V.D., Aliev D.A., Guliev V.Sh., Va-
habov Z.V. (1990) Flora and plant growing of
Lesser Caucasus. Baku: EIm, 212 p.

Mehdiyeva N.P. (2021) Potential opportunities of
the medicinal flora of Karabakh. Karabakh's bio-
diversity, land and water resources: past, present
and future. Online conference. Baku, p. 44.



A.M. Asgarov

Musaev S.G. (1991) Cereals of Azerbaijan. Baku: Red book of the Republic of Azerbaijan (2013)

Elm, 421 p. Second edition, Baku: East-West, 676 p.
Prilipko L.1. (1970) The plant world of Azerbai- Trees and shrubs of Azerbaijan (1961, 1964,

jan. Baku: Elm, 168 p. 1970) Baku: EIm Vol. I: 321 p., Vol. 1I: 220 p.,
Red Book of the Azerbaijan SSR (1989) Baku: Vol. 111: 323 p.

Ishig, 541 p.

Vinokurov V. I. (2018). Innovative economy key
terms and definitions in the sphere of innova-
tion. Science, Education and Innovations in the
Context of Modern Problems, 1 (1): 12 - 47

Qarabagin florasi, bitki ortiiyii va bitki ehtiyatlarimin tadqiqinin asas istiqgamatlari
A.M. 9sgarov
AMEA-mn Genetik Ehtiyatlar Institutu, Baki, Azarbaycan

Maqalado miisllifin Qarabag bolgasina, asason iggaldan ovval toskil etdiyi ekspedisiyalar zamani apardigi
monitoringlar, topladigi herbari vo toxum materiallarinin tohlili vo nasr olunmus monoqrafiya, kitab vo
elmi moqalalorin tahlili asasinda regionun florasi, bitki ortliyii vo bitki ehtiyatlarinin tadqiqinin asas istiga-
matlari haqqinda molumat verilir. Bu istiqgamatlor tizro isgaldan azad edilmis orazilords aparilacaq todqgiqat
iglorinin prioritet saholori gostarilir. Bu islorden “Azarbaycan floras1” ¢oxcildliyinin yeni nasrins baglanil-
masi va bununla paralel "Qarabagin floras1", “Qarabagin bitki 6rtiiyi” va “Qarabagin bitki ehtiyatlar1” mo-
noqrafiyalarinin yazilmast, “Qarabagin Qirmizi kitabi”nin iglonib hazirlanmasi geyd edilir. Bu todqgiqatlarin
biitovliikde Qarabagin biomiixtalifliyinin borpa olunmasindaki miihiim shomiyyati asaslandirilir. Isgaldan
avval hoyata kegirilmasi nozarda tutulan, lakin isgal faktoru ilo slagadar yarimgiq qalmis miihafizo vo borpa
islarinin tacili olaraq hoayata kegirilmasinin zaruriliyi geyd olunur.

Agar sézlar: Qarabag, flora, bitkilik, bitki eatiyatlar:, Qirmizi kitab, barpa, miihafizo

OCHOBHBIE HATIPABJICHUSI HCCJIEA0BAHUS (PJIOPBI, PACTUTEIHHOCTH
U pacTuTeabHbIX pecypcoB Kapadaxa

A.M. AckepoB
Unemumym eenemuueckux pecypcos HAH Azepbatioscana, baxy, Azepbaiioscan

B cratbe npuBOasATCS TaHHBIE 00 OCHOBHBIX HANpPaBICHUSAX MCCICIOBAHUS MO U3YUYEHHIO (IIOPHI, pacTH-
TEJILHOCTH W PACTUTENBHBIX pecypcoB Kapabaxckoro pernona. DTu JaHHbIe ObUIM MOJyYEHBI aBTOPOM B
pe3yibTaTe MPOBEJICHHBIX UM MOHUTOPUHTOB, aHATIM30B TepOapHbIX MaTEPUAIIOB U CEMSH, COOpaHHBIX BO
BpeMs pIioprcTHIECKUX dKcneauiuii o Kapabaxy. Biin rcronb30BaHbI TakKe BXKHEHIITNE TYOIUKAIIH
no Tteme. OJHOBPEMEHHO MPHUBOAATCS MPHOPUTETHBIE pabOTHI, KOTOPble HEOOXOAMMO peajn30BaTh Ha
0CBOOOXKICHHBIX OT OKKyMauu 3eMiisix. OCHOBHBIE M3 HUX CIIEAYIOLINE. Hayajio paboThl O Mepen3JaHHIo
MHOTOTOMHOTO M3aHus (MHOroToMHHKa) «Diopa AzepbaiikaHa» Ha azepOalKaHCKOM SI3BIKE; COCTaB-
nenne MoHorpaduueckux padot: «®Diopa Kapabaxay», «Pacturensueiii mokpoB Kapabaxay, «Pactutens-
Hble pecypenl Kapabaxay, «Kpacnas kaura Kapabaxay. Jlanee B ctarbe 000CHOBBIBaeTCS OOJbIIas POJIb
3THX padOT B M3y4YeHUU Oropa3zHooOpas3us Kapabaxa. B ctatbe oTMeuaeTcst HEOOXOJUMOCTh BBITOJIHEHUS
psiza HE3aKOHYEHHBIX pa0OT MO OXpaHEe W BOCCTAHOBIEHHUIO PACTHTENHHOTO MoKpoBa Kapabaxa B CBsI3M C
OKKyHanuen 3THX TeppuTopuil BoopyxeHHbIMU CHIIaMU ApMEHUH.
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Knwuesvie cnosa: Kapabax, ghnopa, pacmumenvuocms, pacmumenvhvle pecypewt, Kpacnas knuea, oxpana
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The article has been developed relying on the results of research conducted by the staff of the Institute
of Zoology of ANAS before the occupation of Karabakh and surrounding areas by Armenia. Accord-
ing to previous years' research in Karabakh and surrounding areas, which have been under occupa-
tion for nearly 30 years, 56 species of insect fauna are rare, endemic and endangered. Of the 53 fish
species registered in the Lesser Caucasus of Azerbaijan, 7 are included in the Red Book of Azerbaijan
(2013), and 4 species are included in the IUSN Red List. It was determined that 12 species of fish are
distributed in the Hakari River, and 13 species in the Basitchay and Okhchuchay rivers. In the Lesser
Caucasus natural region, 4 out of 11 species of amphibians belonging to the batrakhofauna of Azer-
baijan and 35 out of 63 species of reptiles belonging to the herpetofauna are registered. 1 species of
tortoises, 10 species of lizards and 13 species of snakes are distributed in the fauna of Karabakh. One
species of amphibians and 7 species of reptiles were included in IUCN and GK (2013). Prior to the
occupation, 32 species out of about 200 bird species registered in 16 orders and 57 families in
Karabakh and its environs were included in the Il Edition of the Red Book (2013). Most of these
species are included in the lists of international conventions (Bern, Bonn, CITES, AEWA). Prior to
the occupation of Karabakh, 24 species out of 75 species of mammals belonging to 6 orders were
included in the Red Book of Azerbaijan (2013). Five of them are also included in the Red List of the
International Union for Conservation of Nature (IUSN). The second edition of the Red Book of Azer-
baijan, published in 2013, included 223 species of animals that are rare, endangered and in need of
protection. Of these, 1 species belongs to the class Oligochaeta, 1 species Crustacea, 1 species Mollusca,
77 species Insecta, 9 species Pisces, 6 species Amphibia, 14 species Reptilia, 72 species Aves, 42 species
Mammalia. The third edition of the RB, which is scheduled for publication in 2023, will embrace 279
species of rare and endangered species. The issue of medical leech and 2 bony fish species proposed
to be included in the 3rd edition of the Red Book of Azerbaijan will be clarified. It is proposed to
remove 77 species of insects included in the second edition of the Red Book, 14 species in the third
edition, and to increase the number of species on the updated list to 118 by adding 55 species. The list
of amphibians (6 species) will not be changed, and the list of reptiles will include 6 additional species
of reptiles. The third edition will consider the inclusion of 15 new species in the previous list, the
second edition will consider the removal of 8 species of mammals from the list of mammal species
and the inclusion of 1 species in the updated list of mammals.

Keywords: Fauna, invertebrate, vertebrate, Red Book, amphibian, reptile, fish, mammal, IUSN, order, family

INTRODUCTION

The Republic of Azerbaijan, which occupies
one of the unique places in the world for its biolog-
ical diversity, is the country with the richest natural

http://dx.doi.org/10.29228/jlsb.16
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resources in the Caucasus region. In recent years,
as a result of anthropogenic factors threatening bi-
odiversity and ecosystems around the world, eco-
systems have been degraded, and many animal spe-
cies and breeds have become extinct or threatened
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with extinction. According to the International Un-
ion for Conservation of Nature (IUSN), one species
of animal disappears from our planet every day.
1000 species of birds and mammals are in danger
of extinction, one in four amphibians and one in
seven reptiles are in danger of extinction (Fauna of
Azerbaijan, Volume IlI). Such cases have not es-
caped the fauna of Azerbaijan. In particular, there
is no information on the current state of fauna in
Karabakh and surrounding areas, which have been
under occupation for nearly 30 years.

The Turanian tiger, once was common in the
wild nature in Azerbaijan, has become extinct, and
the Talysh pheasant (Ph.c. talischensis) is on the
verge of extinction. There are no reports of the Pal-
las’ cat (Otocolobus manul) or striped hyaena (Hy-
aena hyaena) in our fauna in the last 20 years. Such
a state of biodiversity requires serious measures for
its conservation and sustainable use. Very im-
portant work has been done in Azerbaijan to pro-
tect wildlife. The adoption of laws in this direction,
the publication of the Red Book, the beginning of
work on the preparation of the third edition, the
creation of reserves, sanctuaries, national parks in
various landscapes is the chain of such work.

The National Strategy and Action Plan for the
Protection and Sustainable Use of Biological Di-
versity was approved and successfully imple-
mented in our country by the Decree of the Presi-
dent of the Republic of Azerbaijan dated March 24,
2006, on the conservation and sustainable use of
biological diversity.

In the Lesser Caucasus, the charming nest of
Azerbaijan, which has been subjected to environ-
mental terror by Armenia for nearly 30 years, has
a very rich invertebrate and vertebrate world, with
Karabakh and its surrounding regions sharply dif-
ferent from other regions of Azerbaijan in terms of
natural conditions and vegetation. The fate of rare
and endangered species, inhabiting the landscapes
and biotopes of Karabakh and the liberated territo-
ries of the Lesser Caucasus is of greater concern.

Although specialists of the Institute of Zool-
ogy of ANAS conduct regular and intensive moni-
toring of fauna species in Azerbaijan, no monitor-
ing has been conducted in occupied Karabakh and
surrounding areas for about 30 years, and there is
no information about the fauna of this region. Dur-
ing this period, as a result of environmental terror
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committed by Armenia, animal habitats were de-
stroyed, populations were destroyed, caves, where
they took refuge, were turned into weapons depots,
and large animals were injured by landmines in
mined areas. Due to the occupation of a large area
of the Lesser Caucasus, the fauna of this unique re-
gion, home to many rare and economically im-
portant species, has gone unchecked. Contrary to
international law and aimed at protecting the envi-
ronment and wildlife, Armenia has had a devastat-
ing effect on the environment and nature. Undoubt-
edly, the savage treatment of nature has led to the
loss of habitat and a decrease in the number of spe-
cies that are susceptible to adverse effects.

MATERIALS AND METHODS

The results of research conducted by the staff
of the Institute of Zoology of ANAS before the oc-
cupation of Karabakh and surrounding regions by
Armenia have been utilized in writing the article.

RESULTS AND DISCUSSION

The charming nest of Azerbaijan occupied by
Armenia, Karabakh and its surrounding regions
have always been distinguished by the richness of
its fauna diversity, differing sharply from other re-
gions of Azerbaijan by its natural conditions. Until
the beginning of the XX century, the fauna of Azer-
baijan, including the Karabakh region, has always
been in the focus of foreign researchers. Both Tsar-
ist Russia and the Soviet Union conducted research
in this area. In the late XIX and early XX centuries,
K.Satunin, A.Vasilin, and P.Esben-Petersen con-
ducted some research in all areas of Karabakh, in-
cluding Horadiz, Shusha, Hadrud, and Fizuli dis-
tricts.

At the beginning of the last century in the
Lesser Caucasus, including Karabakh and sur-
rounding areas, scientists of the Institute of Zool-
ogy of ANAS - I.Yevstropov, A.Bogachev, N.Ya-
kovleva, Kh.Aliyev, R.Efendi, A.Abdinbayova,
L.Rzayeva, S.Aliyev, N.Samadov, A.Aliyev,
Z.Rasulova, N.Loginova and others conducted en-
tomological studies.

Currently, over 10,000 species of insects, 63
species of reptiles, 11 species of amphibians, 104
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species of fish and 115 species of mammals have
been identified in our fauna as a result of the work
of scientists working at the Institute of Zoology of
the Azerbaijan National Academy of Sciences and
other scientific research institutions and universi-
ties. Some of the species belonging to this fauna
have the status of small and rare species. Arthro-
pods make up 85% of all animal species found in
Azerbaijan. Of the identified insect species, 370
were new species for science, 800 for the CIS
countries, and more than 1,700 for the South Cau-
casus and Caucasian fauna. Arthropods found in
the Azerbaijani territories of the Lesser Caucasus
accounted for about 20% of the total arthropods
distributed in Azerbaijan. In general, 79 species of
invertebrates are included in the second edition of
the Red Book in Azerbaijan (2013), including 1
species of annular worms (Annelida), 1 species of
mollusks (Mollusca), 74 species of arthropods (Ar-
thropoda), 4 species of hymenoptera (Hymenop-
tera). Pre-occupation species in the Lesser Cauca-
sus accounted for about 20% of the total arthropods
in Azerbaijan. 56 species of insect fauna in the oc-
cupied territories are rare, endemic and endan-
gered. From beneficial insects Braconids - Braco-
nidae, chalcids - Chalcidoidea, ichnevmonids -
Ichneumonidae and aphids - Apidae are wide-
spread in Karabakh and its environs (A0xunOe-
koBa, 1969; Psaesa, 1971, 2002; Aimes, 1985,
1980, 1983, 1984). In the territories of Shusha,
Kalbajar, Lachin, Aghdara, Fizuli, Aghdam,
Zangilan regions occupied for about 30 years until
the 80s of the XX century, 49 species belonging to
13 genus of the family Halictidae: 10 species
(Halictus vestitus Lepeletier, 1841, H.sexcinctus
(Fabricius, 1775), H.patellatus Morawitz, 1873,
H.tetrazonius (Klug, 1817), H.maculatus Smith,
1848, H.setulosus Strand, 1909, H.scardius Bluth-
gen, 1936, H.quadricinctus (Fabricius, 1776),
H.resurgens Nurse, 1903, H.simplex Bliithgen
1923) of the genus Halictus Latreille, 1804, 12 spe-
cies (Lasioglossum discum (Smith, 1853), L.fallax
Morawitz, 1874, L.leucozonius (Schrank, 1781),
L.laevigatum (Kirby,1802), L.lativentre (Schenck,
1853), L.tadschicum (Bliithgen, 1929), L.aegypti-
collum Strand, 1909, L.zonulum (Smith, 1848),
L.xanthopus (Kirby, 1802), L.denticole Morawitz,
1876, L.alievi Pesenko, 1986, L.majus (Nylander,
1852)) of the genus Lasioglossum Curtis, 1833, 7
species (Evylaeus marginatus Brulle, 1832,

E.minutissimus  (Kirby, 1802), E.clypearis
(Schenck, 1853), E.sexstrigatus Schenck, 1868,
E.politus (Schenck, 1853), E.malachurus (Kirby,
1802), E.lucidulus (Schenck. 1861)) of the genus
Evylaeus Robertson, 1902, 3 species (Seladonia
smaragdulus Vachal 1895, Seladonia subauratus
(Rossi, 1792), Seladonia varipes Morawitz, 1876)
of the genus Seladonia Robertson, 1918, 1 species
(Vestitohalictus radoskovskii Vachal, 1902) of the
genus Vestitohalictus Bliithgen, 1961, 6 species
(Sphecodes monilicornis (Kirby,1802), S.alter-
natus Smith, 1853, S.gibbus Linnaeus, 1758,
S.punctipes Thomson, 1870, S.gracilior Pérez
1903, S.pellucidus Smith, 1845) of the genus Sphe-
codes Latreille, 1804, 1 species (Ceylalictus var-
iegates (Olivier, 1789)) of the genus Ceylalictus
Strand, 1913, 1 species of (Nomioides minutissi-
mus (Rossi, 1790)) the genus Nomioides Schenck,
1867, 5 species (Nomia diversipes Latreille, 1806,
N.unidentata (Olivier, 1811), N.squamata (Mora-
witz 1895), N.lutea Warncke, 1976, N.innesi (Gri-
bodo, 1894)) of the genus Nomia Laterille,1804, 1
species (Halictoides dentiventris Nylander, 1848)
of the genus Halictoides Nylander 1848, 1 species
(Rhophitoides canus (Eversmann, 1852)) of the ge-
nus Rhophitoides Schenck, 1861, 1 species
(Rophites foveolatus Friese, 1900) of the genus
Rophites, 1 species (Systropha planidens Giraud,
1861) of the genus Systropha Illiger 1806
(Hiiseynzada, 2021), 9 species (Julodis andreae
andreae Olivier, 1790, Capnodis cariosa cariosa
Pallas, 1776, Perotis lugubris longicollis Kraatz,
1880, Sphenoptera mesopotamica Marseul, 1865,
Sphenoptera tamarisci beckeri Dohrn, 1866, Sphe-
noptera tenax Jakovlev, 1902, Anthaxia hungarica
sitta Kiuster, 1852, Coraebus rubi Linnaeus, 1767,
Meliboeus robustus Kiister, 1852) of Jewel beetles
— Buprestidae (Huseynova, 2021) 10 species of
long-horned beetles — Cerambycidae_(Semadov,
2010), 90 species of braconids — Braconidae
(A6munOekoBa, 1975), 60 species of butterflies —
Rhopalocera (Snegovaya, Petrov, 2019), 6 species
(Cueta anomala (Navas, 1915), Creoleon
plumbeus (Olivier, 1811), Palpares libelluloides
(Linnaeus, 1764), Myrmecaelurus trigrammus
(Pallas, 1781), Distoleon tetragrammicus (Fab-
ricius, 1798), Myrmecaelurus solaris (Krivokhat-
sky, 2002)) of Myrmeleontidae, 1 species (Dele-
proctophylla variegata (Klug, 1845)) Ascalaphi-
dae and 1 species (Nemoptera sinuata Olivier,
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1811) of Neuropteridae (Korimova, Sahverdiyeva,
2021) have been recorded. In addition to agricul-
tural pests, these species include rare and endan-
gered species. 152 species of agricultural and fruit-
forest pests belonging to the group of insects were
noted (Camenos, Mup3zoesa, 1982). Among therare
species, Empusa fasciata Brullé, 1832 belong-ing
to empusids was recorded in Shusha in 1906, and
Nemoptera sinuata Olivier, 1811 in Zangilan in
1978, and 9 rare butterfly species were recordedby
Aliyev (Ammnes, 1984). 56 species of insectfauna in
the occupied territories are rare, endemic and
endangered.

10 of the 28 species of pests registered by Sa-
madov in Azerbaijan in the 60s and 80s of the XX

century (Cyphosoma tataricum (Pallas, 1773),
Capnodis tenebrionis (Linnaeus, 1758), C.miliaris
miliaris (Klug, 1829), C.cariosa (Pallas, 1776),
Perotis lugubris longicollis Kraatz, 1880,
Lamprodila bella (Gory, 1840), Eurythyrea quer-
cus (Herbst, 1780), Anthaxia cichorii (Olivier,
1790), A.bicolor bicolor Falderman, 1835, A.trac-
tata, Abeille de Perrin, 1901) is reported to be
found in the Karabakh region (Huseynova, 2021).
The longhorn beetles - Rhaesus serricollis
(Motschulsky, 1838), Rosalia alpina (Linnaeus,
1758), Caucasian splashing snaileater - (Carabus
(Procerus) scabrosus caucasicus Adams, 1817),
pretty ground beetle - Calosoma sycophanta (Lin-
naeus, 1758), the leaf-eating insect - Labidostomis
montana, the white-spotted andrena - Andrena al-
bopunctata (Rossi, 1792), Zygaena tamara Chris-
toph, 1889, Anthocharis gryneri (Linnaeus, 1758),
Colias thiosa, Colias caucasica Staudinger, 1871,

Manduca atropos (Linnaeus, 1758), Cyrebia
anachoreta (Herrich-Schéffer, 1851), Isochlora vi-
ridis (Staudinger, 1882) (Noctuidae), the marvel-
ous moth - Staurophora celsia, the scarlet tiger
moth - Collimorpha dominula, the garden tiger
moth - Arctia caja (Linnaeus, 1758), are included
in the Red Book of Azerbaijan (2013).

In the modern fauna of Azerbaijan, verte-
brates are represented by 700 species (Azarbaycan
Faunasinin taksonomik spektri. Onurgalilar, 2020).
In the Kura River (including Varvara, Minga-
chevir, Yenikend, Shamkir reservoirs) bordering
the Lesser Caucasus and its right tributaries
(Khramchay, Agstafachay, Hasansu, Tovuzchay,
Zayamchay, Shamkirchay, Goshgarchay,
Ganjachay, Kurekchay, Tartarchay, Khachin) and
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in its left tributaries (Arpachay, Nakhchivanchay,
Alinjachay, Gilanchay, Okhchuchay, Hakarichay,
Kondelanchay), in the surrounding lakes (Sarisu,
Aghgol, Mehman and other small lakes and
ditches), in Upper Karabakh and other canals for
irrigation, in Tartarchay reservoir, 53 species and
subspecies of fish in Alagol, Karagol and other
small water basins have been sprawled out (Caspi-
omyzon wagneri (Kessler, 1870) - Caspian Lam-
prey, Salmo fario Linneus, 1758 - River Trout,
Salmo caspius Kessler, 1877 - Caspian Trout,
Salmo ischchan Kessler, 1877 - Sevan Trout, Esox
lucius Linnaeus, 1758 - Northern Pike, Leuciscus
cephalus orientalis Kamensky, 1901 - Chub, Scar-
dinius erythrophthalmus (Linnaeus, 1758) - Com-
mon Rudd, Aspius aspius taeniatus (Eichwald,
1831) - Aral Asp, Leucaspius delineatus (Heckel,
1843) - Belica, Tinca tinca Linnaeus, 1758) -
Tench, Pseudorasbora parva (Temminck et Schle-
gel, 1846) - Stone Moroko, Chondrostoma cyri
Kessler, 1877 - Terek Nase, Romanogobio persa
(Gtinther, 1899) - Kura Gudgeon, Capoeta sevangi
De Filippi, 1865 - Sevan Khramulya, Luciobarbus
capito (Giildenstédt, 1773) - Bulatmai Barbel, Lu-
ciobarbus brachycephalus caspius (Berg, 1914) -
Caspian Barbell, Luciobarbus lacerta cyri De
Filippi, 1865 - Kura Barbel, Luciobarbus mursa
(Guildenstadt, 1773) - Mursa, Chalcalburnus chal-
coides (Giildenstadt, 1772) - Kura Bleak, Alburnus
hohenackeri Kessler, 1877 - Caucasian Bleak, Al-
burnus filippi (DeFilippi, 1844) - Kura Bleak,
Acanthalburnus microlepis (DeFilippi, 1863) -
Blackbrow Bleak, Alburnoides bipunctatus
eichwaldi (DeFilippi, 1863) - Caucasian Bream,
Blicca bjoerkna transcaucasica (Linnaeus, 1758) -
Silver Bream, Abramis brama orientalis (Berg,
1949) - Freshwater Bream, Abramis sapa bergi
(Belyaev, 1929)- White-eye Bream, Vimba vimba
persa (Pallas, 1814) - Caspian Vimba, Hemiculter
leucisculus (Basilewsky, 1855) — Sharpbelly,
Pelecus cultratus (Linnaeus, 1758) — Sichel,
Rhodeus sericeus amarus Bloch, 1782) - Amur Bit-
terling, Cyprinus carpio (Linnaeus, 1758) - Carp,
Carassius auratus gibelio (Bloch, 1782) - Silver
Prussian Carp, Barbatula angorae (Steindachner,
1897) - Angora Loach, Barbatula brandti (Kessler,
1877) - Kura Loach, Cobitis taenia satunini (Ba-
rach, 1941)- Spined Loach, Sabanejewa aurata(De
Filippi, 1863) - Golden Spined Loach,Sabanejewa
caspia (Eichwald, 1838) - Caspian
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Spined loach, Silurus glanis (Linnaeus, 1758) -
Wels Catfish, Gambusia affinis (Baird & Girard,
1853) - Western Mosquitofish, Perca fluviatilis
Linnaeus, 1758 - European Perch, Sander Ilu-
cioperca Linnaeus, 1758 — Zander, Neoqobius
(Ponticola) platyrostris constructor (Nordmann,
1840) - Caucasian Goby, Neogobius pallasi (Berg
1916) - Caspian Sand Goby, Neogqobius (Ponti-
cola) gorlap (lljin, 1949) - Caspian Bighead Goby,
Proterorhinus marmoratus (Pallas, 1814) -
Tubenose Goby) (A6aypaxmaros, 1966).
Karabakh and the liberated territories are rich
in reservoirs (rivers, lakes, reservoirs, springs,
etc.). For nearly 30 years, these reservoirs have
been subjected to environmental terror. Environ-
mental terror has also affected the fish fauna that
has formed over the years. It should be noted that
the ichthyofauna of these areas is very poorly stud-
ied. The ichthyofauna of the Hakari River, one of
the largest rivers in the liberated territories, was
studied by Abdurahmanov (A6xypaxmanos, 1966)
in the 60s of the last century, and the ichthyofauna
of Basitchay and Okhchuchay in the 70s by
Mammadova and Nasirov (MamenoBa, Hacupos,
1975). The authors determined that 12 species of
fish are distributed in the Hakari River, and 13 spe-
cies of fish in the Basitchay and Oxchuchay rivers.

In studying the amphibian and reptile fauna of
the occupied territories, Aliyev, Alakperov Jafa-
rova, Ahmadov (Anues, 1974, Aneknepos, 1978,
xadaposa, 1981, 1982; Aneknepos, [Jxadapo-
Ba, 1979, Axmenos, 1981), and others had special
merits.

Of the 11 species of amphibians belonging to
the batrachafauna of Azerbaijan, and 35 of the 63
species of reptiles belonging to the herpetofauna,
were registered in the Lesser Caucasus natural re-
gion (Ixacdaposa, 1984, 2004).

In the territory of Karabakh, 1 from reptile
fauna (Testudo graeca Linnaeus 1758), 10 lizards
(Trapelus ruderatus (Olivier, 1804), Paralaudakia
caucasica (Eichwald, 1831), Phrynocephalus
horvathi, DeFilippi, 1863, Trachylepis septemtae-
niata (Reuss, 1834), Eumeces shneideri (Daudin,
1802), Eremias strauchi Kessler, 1878, E.pleskei
Nikolsky, 1905, Psedopus apodus (Pallas, 1775),
Ophisops elegans énétries, 1832, Lacerta strigata
Eichwald, 1831), 13 species of snakes (Typhlops
vermicularis Merrem, 1820, Eryx jaculus (Lin-
naeus, 1758), Platyceps najadum (Eichwald 1831),

Dolichophis shmidti (Nikolsky, 1909), Hemerrhois
ravergieri (Menetries, 1832), Eirenis collaris
(Menetries, 1832), E.punctatolineata (Boettger,
1892), E.modestus Martin, 1838, Rhynchocalamus
melanocephalus (Jan, 1862), Telescopus fallax
Fleischmann, 1831, Psammophis lineolatus
(Brandt, 1838), Malpolon monspessulanus (Her-
mann, 1804), Macrovipera lebetina obtusa
(Dwigubsky, 1832)) have been sprawled out
(Cofarova, Biinyatova, 2021).

Eurasian Marsh Frog - Pelophylax ridibundus,
Levantine Viper - Macrovipera lebetina optusa) are
considered to be economically viable species in
these areas. One species of amphibians (Hyla orien-
talis - Oriental Tree Frog) found in the Lesser Cau-
casus and adjacent foothills of Azerbaijan has been
included in the IUCN Red List, and 7 species of rep-
tiles (Testudo graeca - Common Tortoise, Trapelus
ruderatus - Horn-scaled Agama, Ablepharus bivit-
tatus - Twin-striped Skink, Elaphe sauromates -
Urartian Ratsnake, Zamenis hohenackeri - Trans-
caucasian Ratsnake, Coronella austriaca - Smooth
Snake, Montivipera raddei Radde's Rock Viper)
were included in the [JUCN Red List and in the Red
Book of Azerbaijan (2013). Common Tortoise -
Testudo graeca is as an endangered, Rostombekov’s
Lizard - Darevskia rostombekovi has been included
in the IUSN Red List with the status of a critically
endangered species. The Mediterranean tortoise is
also on the CITES International Trade in Prohibited
Species (https://cites.org/eng/app/appendices.php).

Of the snakes, the South Transcaucasian
Ratsnake - Zamenis hohenackeri (Strauch, 1873)
and Urartian Ratsnake - Elaphe sauromates (Pal-
las, 1811) are endemic species of the Caucasus
(Isgandarov va b., 2021).

As a result of the latest inventory of our orni-
thofauna and inspection of collection materials, as
well as critical processing of all scientific data, 407
species of birds belonging to 19 groups, 64 families,
209 genera were identified in the territory of Azer-
baijan (Azarbaycan Faunasinin taksonomik spektri.
Onurgalilar, 2020). The bird fauna of the Lesser
Caucasus was richer than that of other groups of an-
imals. About 200 species of 367 species of birds be-
longing to 16 orders and 57 families existed in Azer-
baijan before the occupation in this area (Pernis
apivorus (Linnaeus, 1758) - European Honey-buz-
zard, Milvus milvus Linn., 1758 - Red Kite, M.mi-
grans Bodd., 1783 - Black Kite, Accipiter gentilis
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Linn., 1758 - Eurasian Goshawk, Accipiter nisus
Linn., 1758 - Eurasian Sparrowhawk, Buteo lagopus
Pont., 1763 - Rough-legged Buzzard, B.buteo Linn.,
1758 - Common Buzzard, Circaetus gallicus
Gmelin, 1788 - Short-toed Eagle, Aquila heliaca Sa-
vigny, 1809 - Asian Imperial Eagle, A.chrysaetos
Linn., 1758 - Golden Eagle, Falco cherrug Gray,
1834 - Saker Falcon, F.peregrinus Tunst., 1771 -
Peregrine Falcon, F.biarmicus Temm., 1825 - Lan-
ner Falcon, F.subbuteo Linn., 1758 - Hobby Falcon,
F.naumanni Fleischer, 1818 - Lesser Kestrel, F.tin-
nunculus Linn., 1758 — Kestrel, Neophron percnop-
terus Linn., 1758 - Egyptian Vulture, Gyps fulvus
Habl., 1783 - Griffon Vulture, Aegypius monachus
Linn., 1766 - Black Vulture, Gypaetus barbatus
Linn., 1758 - Bearded Vulture, Lyrurus mlo-
kosiewiczi Taczanowski, 1875 - Caucasian Black
Grouse, Tetraogallus caspicus Gmelin, 1784 - Cau-
casian Black Grouse, Alectoris chukar Gray, 1830 —
Chukar, Francolinus francolinus Linn., 1766 -
Black Francolin, Perdix perdix - Grey Partridge,
Coturnix coturnix Garsault, 1764 — Quail, Phasi-
anus colchicus Linn., 1758 - Common Pheasant,
Grus grus Linn., 1758 - Common Crane, Leu-
cogeranus leucogeranus Pall., 1773 - Siberian
Crane, Antropoides virgo Linn., 1758 - Demoiselle
Crane, Rallus aquaticus Linn., 1758 - Water Rail,
Crex crex Linn., 1758 - Corn Crake, Scolopax rusti-
cola Linn., 1758 - Eurasian Woodcock, Glareola
pratincola Linn., 1766 - Collared Pratincole, Co-
lumba palumbus Linn., 1758 - Wood Pigeon,
C.oenas - Stock Dove, C.livia Gm., 1789 - Rock
Dove, Cuculus canorus Linn., 1758 — Cuckoo, Bubo
bubo Linn., 1758 - Eurasian Eagle Owl, Asio otus
Linn., 1758 - Long-eared Owl, Otus scops Linn.,
1758 - Scops Owl, Athene noctua - Little Owl, Strix
aluco - Tawny Owl, Coracias garrulus - European
Roller, Merops apiaster - European Bee-eater, M.
persicus - Blue-cheeked Bee-eater, Upupa epops -
Eurasian Hoopoe, Jynx torquilla - Eurasian Wry-
neck, Picus viridis - Eurasian Green Woodpecker,
Dryocopus martius - Black Woodpecker, D.major -
Great Spotted Woodpecker, D.syriacus - Syrian
Woodpecker, D.medius - Middle Spotted Wood-
pecker, D.minor - Lesser Spotted Woodpecker, Ri-
paria riparia - Sand Martin, Ptyonoprogne rupestris
- Crag Martin, Hirundo rustica - Barn Swallow,
Delichon urbicum - Northern House Martin, Lullula
arborea—Woodlark, Eremophila alpestris - Horned
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Lark, Anthus trivialis - Tree Pipit, A.spinoletta - Wa-
ter Pipit, Motacilla flava - Western Yellow Wagtail,
M.citreola - Citrine Wagtail, Lanius collurio - Red-
backed Shrike, L.senator - Woodchat Shrike, L.mi-
nor - Lesser Grey Shrike, L.excubitor - Great Grey
Shrike, Oriolis oriolis - Golden Oriole, Sturnus vul-
garis — Starling, Pastor roseus - Rosy Starling, Gar-
rulus glandarius — Jay, Pica pica — Magpie, Pyr-
rhocorax pyrrhocorax - Red-billed Chough, P.grac-
ulus - Yellow-billed Chough, Coloeus monedula -
Eurasian Jackdaw, Corvus corone - Carrion Crow,
C.cornix - Hooded Crow, Bombycilla garrulus - Bo-
hemian Waxwing, Troglodytes troglodytes — Wren,
Prunella collaris - Alpine Accentor, P.modularis —
Dunnock, Locustella fluviatilis - River Warbler,
Hippolais icterina - Icterine Warbler, Iduna ca-
ligata - Booted Warbler, I.pallida - Eastern oliva-
ceous Warbler, Pterocles alchata - Pin-tailed Sand-
grouse, Regulus regulus — Goldcrest, Ficedula albi-
cilla - Taiga Flycatchers, Muscicapa striata - Spot-
ted Flycatcher, Saxicola rubetra — Whinchat, Sax-
icola torquatus - Common Stonechat, Oenanthe oe-
nanthe - Northern Wheatear, O.pleschanka - Pied
Wheatear, O.finschi - Finsch-s Wheatear, O.isa-
belina - Isabelline Wheatear, Monticola saxatilis -
European Rock Thrush, Phoenicurus ochruros -
Black Redstart, Erithacus rubecula - European
Robin, Luscinia luscinia - Thrush Nightingale, Tur-
dus atrogularis - Black-throated Thrush, Turdus pi-
laris — Fieldfare, T.torquatus - Ring Ouzel, T.mer-
ula - Eurasian Blackbird, T.philomelos - Song
Thrush, T.iliacus — Redwing, T.viscivorus - Mistle
Thrush, Aegithalos caudatus - Long-tailed Tit, Sitta
europea - Eurasian Nuthatch. S.neumayer - Western
Rock Nuthatch, S. tephronota - Eastern Rock Nut-
hatch, Tichodroma muraria — Wallcreeper, Certhia
familiaris - Eurasian Treecreeper, Calandrella
brachydactyla - Pale Rock Sparrow, Passer domes-
ticus - House Sparrow, Petronia petronia - Rock
Sparrow, Montifringilla nivalis - White-winged
Snowfinch, Fringilla coelebs Linn., 1758 - Com-
mon Chaffinch, Fringilla montifringilla Linn., 1758
— Brambling, Chloris chloris Linn., 1758 - Common
Greenfinch, Ardea purpurea Linnaeus, 1766 - Pur-
ple Heron, Ciconia nigra Linnaeus, 1758 - Black
Stork, Milvus migrans Bodd., 1783 - Black Kite,
Circus macrourus Gm., 1771 - Pallid Harrier, Ac-
cipiter brevipes Sev., 1850 - Levant Sparrowhawk,
Buteo rufinus Cretz., 1827 - Long-legged Buzzard,
Circaetus gallicus Gmelin, 1788 - Short-toed Eagle,
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Clanga clanga Pall., 1811 - Greater Spotted Eagle,
Clanga pomarina Brehm, 1811 - Lesser Spotted
Eagle, Falco subbuteo Linn., 1758 - Hobby Falcon,
Falco columbarius Linn., 1758 — Merlin, Otis tarda
Linn., 1758 - Great Bustard, Tetrax tetrax Linn.,
1758 - Little Bustard, Glareola nordmanni Nord.,
1842 - Black-winged Pratincole, Pterocles orien-
talis Linn., 1758 - Black-bellied Sandgrouse, frania
gutturalis Guer., 1843 - White-throated Robin, Li-
naria flavirostris Linn., 1758 — Twite, Rhodo-
pechys sanguinea Could.,1838 - Asian Crimson-
winged Finch, Carpodacus erythrinus Pall., 1770 -
Common Rosefinch, C.rubicilla Culd., 1775 -
Great Rosefinch, Loxia curvirostra Linn., 1758 -
Red Crosshill, Pyrrhula coccothraustes Linn.,
1758 — Hawfinch, Emberiza cia Linn., 1766 - Rock
Bunting, E.melanocephala Scop., 1769 - Black-
headed Bunting) have come across. 32 species of
birds registered in the occupied territories (A.pur-
purea Linnaeus, 1766 - Purple Heron, C.nigra Lin-
naeus, 1758 - Black Stork, M.migrans Bodd., 1783
- Black Kite, M.milvus Linn., 1758 - Red Kite,
C.macrourus Gm., 1771 - Pallid Harrier, A.brevi-
pes Sev., 1850 - Levant Sparrowhawk, B.rufinus
Cretz., 1827 - Long-legged Buzzard, C.gallicus
Gmelin, 1788 - Short-toed Eagle, C.clanga Pall.,
1811 - Greater Spotted Eagle, C.pomarina Brehm,
1811 - Lesser Spotted Eagle, A.heliaca Savigny,
1809 - Asian Imperial Eagle, A.chrysaetos Linn.,
1758 - Golden Eagle, Gypaetus barbatus Linn.,
1758 - Bearded Vulture, Neophron percnopterus
Linn., 1758 - Egyptian Vulture, Aegypius mona-
chus Linn., 1766 - Black Vulture, Gyps fulvus
Habl., 1783 - Griffon Vulture, Falco cherrug Gray,
1834 - Saker Falcon, F.peregrinus Tunst., 1771 -
Peregrine Falcon, F.subbuteo Linn., 1758 - Hobby
Falcon, F.columbarius Linn., 1758 — Merlin,
F.naumanni - Lesser Kestrel, L.mlokosiewiczi
Taczanowski, 1875 - Caucasian Black Grouse,
T.caspius Gmelin, 1784 - Caspian Snowcock,
P.perdix Linn., 1758 - Grey Partridge, P.colchicus
Linn., 1758 - Common Pheasant, O.tarda - Great
Bustard, T.tetrax Linn., 1758 - Little Bustard,
G.nordmanni Nord., 1842 - Black-winged Pratin-
cole, P.orientalis Linn., 1758 - Black-bellied Sand-
grouse, S.tephronota Scharp., 1872 - Eastern Rock
Nuthatch, C.erythrinus Pall., 1770 - Common
Rosefinch, 7Zgutturalis Guer., 1843 - White-
throated Robin) have been included in the 11 edition
of the Red Book (2013). Most of these species are

included in the lists of international conventions
(Bern, Bonn, CITES, AEWA).

The Lachin sanctuary, Dalidagh and
Murovdagh (Gamishdagh) are some of the main
habitats of birds of prey included in the Red List of
the International Union for Conservation of Nature
(IUSN) and the Caucasian Black Grouse - Lyrurus
mlokosiewiczi. These areas are considered to be
one of the international migration corridors for pro-
tected birds. The Caucasian tetras and Caspian vul-
tures, which are susceptible to any adverse effects
and are endemic to the Caucasus, have settled in
the supalpine and alpine zone of this area.

Over half of the species composition of mam-
mals in the country is rare. Their list includes al-
most all insectivors (Cokomnos, TembaTtos, 1989;
lNomrynamues, 1990a, 1990b), about 50% of bats
(Paxmarymuna, 1989b, 1990, 1995a, 1995b), 40%
of rodents, up to 60% of predators belong to all un-
gulates, except wild boar (Quliyev, 1997).

The services of Vereshagin, Asadov and Gu-
liyev, in the study of the fauna of mammals of
Azerbaijan are great (Bepemarusn, 1937, 1942,
1947, 1951a, 1959; Acanos, 1960; Azorbaycanin
Heyvanlar alomi. Onurgalilar, 2004; Kyues,
Ackepos, 2012e; Quliyev, 2015).

According to the article published by
Vereshagin in 1942, 56 species related to the the-
riofauna of the Karabakh territory (8 species of in-
sects, 10 species of bats, 1 species of Lagomorpha,
18 species of rodents, 16 species of predators, 4
species of ungulates) (Vereshagin, 1942), accord-
ing to Alakbarov 61 species of mammals (insecti-
vores - 8 species, bats - 15 species, Lagomorpha -
1 species, rodents - 20 species, predators - 13 spe-
cies, ungulates - 4 species) are recorded
(Anekniepos, 1966). According to Guliyev, cur-
rently 75 species of mammals (12 species of in-
sects, 20 species of bats, 1 species of rabbits, 25
species of rodents, 13 species of predators, 4 spe-
cies of ungulates) are recorded in the area (Quli-
yev, 2021).

8 species out of 13 species of insectivores (In-
sectivora) in the territory of Karabakh (Erinaceus
concolor Martin, 1838 - Southern White — breasted
Hedgehog, Talpa levantis Thomas, 1906 - Levan-
tine Mole, Sorex raddei Satunin, 1895 - Radde’s
Shrew, S.satunini Ognev, 1922 (Syn. S. caucasica
Satunin, 1913) - Caucasian Shrew, N.teres Miller,
1908 (Syn. N.schelkovnikovi Satunin, 1913) -
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Transcaucasian Water Shrew, Crocidura suaveo-
lens Pallas, 1811 - Lesser White-toothed Shrew,
Crocidura leucodon Hermann, 1780 - Bicolored
Shrew, Crocidura gueldenstaedti Pallas, 1811 -
Gueldenstaedt’s Shrew), 20 species out of 34 spe-
cies of bats (Chiroptera) (Rhinolophus hippo-
sideros Borkhausen,1797 - Lesser Horseshoe Bat,
Rhinolophus blasii Peters, 1866 - Blasius's Horse-
shoe Bat, Rhinolophus euryale - Blasius, 1853
Mediterranean Horseshoe Bat, Rhinolophus me-
helyi Matschie, 1901 - Mehely's Horseshoe Bat,
Rhinolophus ferrumequinum Schreber, 1774 -
Greater Horseshoe Bat, Myotis blythii Tomes, 1857
- Lesser Mouse-eared Bat, Myotis nattereri Kuhl,
1817 - Natterer's Bat, Myotis emarginatus
Geoffroy, 1806 - Geoffroy's Bat, Myotis mystaci-
nus Kuhl, 1817 - Whiskered Bat, Plecotus auritus
Linnaeus, 1758 - Brown Long-eared Bat, Barbas-
tella barbastellus Schreber, 1774 - Western Bar-
bastelle, Barbastella leucomelas Satunin, 1908 -
Eastern Barbastelle, Nyctalus noctula Schreber,
1774 - Common Noctule, Nyctalus leisleri Kuhl,
1817 - Lesser Noctule, Pipistrellus pipistrellus
Schreber, 1774 - Common Pipistrelle, Pipistrellus
kuhlii - Kuhl's Pipistrelle, Hypsugo savii Bona-
parte, 1837 - Savi's Pipistrelle, Eptesicus serotinus
- Serotine Bat, Minopterus schreibersii Kuhl, 1817
- Schreiber’s Common Bent-winged Bat, Tadarida
teniotis Rafinesque, 1814 - European Free-tailed
Bat), 2 species from Lagomorpha (Lepus euro-
paeus Pallas, 1778 - European Hare, Oryctolagus
cuniculus Linnaeus, 1758 - European Rabbit), 19
species of 37 orders from Rodentia, (Sciurus anom-
alus Guldenstaedti,1792 - Caucasian Squirrel, Hys-
trix indica Kerr., 1792 - indian Crested Porcupine,
Glis glis L., 1766 - Edible Dormouse, Dryomys
nitedula Pallas,1778 - Forest Dormouse, Allactaga
euphratica Thom., 1881 - Euphrates Jerboa, A.ela-
ter Licht., 1825 - Small Five-toed Jerboa, Rattus
rattus L., 1758 - Black Rat, R.norvegicus Berk.,
1769 - Brown Rat, Mus musculus L.,1758 - House
Mouse, Sylvaemus uralensis Pallas, 1811 - Herb
Field Mouse, S. witherbyi Thomas, 1902 - Steppe
Field Mouse, S.ponticus Sviridenko, 1936 - Black
Sea Field Mouse, Crisetulus migratorius Pallas,
1773 - Grey Dwarf Hamster, Arvicola amphibius
L., 1758 (A.terrestris L., 1758) - European Water
Vole, Mictotus majori Thomas, 1906 - Major's
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Pine Vole, M.nazarovi Schidlovsky, 1938 - Na-
sarov's Vole, M.sosialis Pallas, 1773 - Social Vole,
M.arvalis - Common Vole, Ch.nivalis Mar-
tins,1842 - European Snow Vole), 11 species from
Carnivora group (Canis lupus L., 1758 - GrayWolf,
Canis aureus L., 1758 - Golden Jackal, Vul-pes
vulpes L., 1758 - Red Fox, Mustela nivalis L., 1758
- Least Weasel, Martes martes L., 1758 - Eu-ropean
Pine Marten, Martes foina Erxleben,1777 -Beech
Marten, Meles meles L., 1758 - European Badger,
Lutra lutra L., 1758 - Eurasian otter, Felissilvestris
Schreber, 1777 - Wild Cat, Lynx lynx L.,1758 -
Eurasian Lynx, Ursus arctos L., 1758 - Brown
Bear, Panthera pardus L., 1752 - Leopard), 4
species from Artiodactyla group (Sus scrofa Lin-
naeus, 1758 - Wild Boar, Capra aegagrus Erx-
leben, 1777 - Bezoar Goat, Capreolus capreolus
L., 1758 - European Roe Deer, Rupicapra cauca-
sica Lydekker, 1910 - Caucasian Chamois) have
been inhabited (Bepemarun, 1959; 'omynanues,
1990, 1990a; Paxmarymuna, 1990, 1994, 19953,
1995b; Quliyev, 2015).

Before the occupation of Karabakh, 24 spe-
cies out of 75 mammals belonging to 6 orders (Rhi-
nolophus euryale Blasius, 1853 - Mediterranean
Horseshoe Bat, Barbastella barbastellus Schreber,
1774 - Western Barbastelle, Rhinolophus mehelyi
Matschie, 1901 - Mehely's Horseshoe Bat, Myotis
blythii Tomes, 1857 - Lesser Mouse-eared Bat,
Rhinolophus hipposideros Borkhausen, 1797 -
Lesser Horseshoe Bat, Rhinolophus ferrumequi-
num Schreber, 1774 - Greater Horseshoe Bat, My-
otis emarginatus Geoffroy, 1806 - Geoffroy's Bat,
Tadarida teniotis Rafinesque, 1814 - European
Free-tailed Bat, Hystrix indica Kerr., 1792 - Indian
Crested Porcupine, Chionomys nivalis Mar-
tins,1842 - European Snow Vole, Ursus arctos L.,
1758 - Brown Bear, Martes martes L., 1758 - Eu-
ropean Pine Marten, Felis silvestris Schreber, 1777
- Wild Cat, Lynx lynx L., 1758 - Eurasian Lynx,
Capra aegagrus Erxleben, 1777 - Bezoar Goat,
Capreolus capreolus L., 1758 - European Roe
Deer, Ovis orientalis Gmelin, 1774 - Mouflon,
Talpa levantis Thomas, 1906 - Levantine Mole,
Lutra lutra L., 1758 - Eurasian otter) have been in-
cluded in the "Red Book™ of Azerbaijan (2013).
Among these species you can come across Striped
Hyena Hyaena hyaena L., 1758, Pallas’s Cat - Oto-
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colobus manul Pallas, 1778, including in the Re-
publican and International Red List. Eurasian Lynx
- Lynx lynx L., 1758, Leopard Panthera pardus L.,
1752, Brown Bear - Ursus arctos L., 1758, Bezoar
Goat — Capra aegagrus Erxleben, 1777, European
Roe Deer - Capreolus capreolus L., 1758 species
have been listed in the Red List of the IUSN.

The first edition of the RB, published in 1989,
included the names of 108 species of animals, em-
bracing 14 species of mammals, 36 species ofbirds,
13 species of reptiles and amphibians, 5 spe-cies of
fish and 40 species of insects. The second edition
of the RB, published in 2013, included 223species
of rare, endangered and endangered speciesin need
of protection (Reshetnikov E.G.2018). Of these, 1
species belongs to the hydrofauna of our republic,
1 species Oligo- chaeta, 1 species Crustacea, 1
species Mollusca, 78 species Insecta, 9 species
Pisces, 6 species Am- phibia, 14 species Reptilia,
72 species Aves, and 42 species Mammalia.

As a result of conservation measures included
in the 1 and |1 editions of the Red Book of Azerbai-
jan, there is a need to remove from the list of spe-
cies with a significant increase in their number, as
well as to add to the list of species of fauna with a
decrease in their number. Undoubtedly, based on
international experience, the lists provided by the
Red Book of Azerbaijan should be regularly up-
dated and republished every 10 years.

The third edition of the Red Book of Azerbai-
jan, which is scheduled for publication in 2023,
will include 279 species of rare, endangered and
endangered species in need of protection. In addi-
tion to monitoring of 3 species of aquatic inverte-
brates and 9 species of fish included in the Il edi-
tion of the Red Book and to be included in the 111
edition, the reduction of the number of pearl snail
- Unio mingrelicus Drouet, 1881 and medicinal
leech - Hirudo orientalis will be clarified. Accord-
ing to the results of the monitoring to be conducted
by researchers, the issue of inclusion of these spe-
cies and 2 bony fish species in the Il edition of the
Red Book will be considered.

The second edition of the Red Book of Azer-
baijan (2013) includes 77 species of insects. In the
third edition, it is proposed to remove 14 species
from the list, and to increase the number of species
on the updated list to 118 by adding 55 species. It is
planned to include 6 species of reptiles in the 3rd

edition of the Red Book of Azerbaijan (2013). The
3rd edition should clarify the issue of removing 4
species of birds from the list and adding 15 new spe-
cies to the previous list, the updated list of mam-
mals, removing the 8 species of mammals from the
list of mammal species and including 1 species in
the second edition.

As the fauna of our liberated territories has not
existed for the last 30 years, monitoring should
begin as soon as possible

CONCLUSIONS

According to the literature, 56 species of the
insect fauna of previous years in Karabakh and sur-
rounding areas are rare, endemic and endangered
species.

7 species of the 53 fish species registered in
the watersheds of the Lesser Caucasus, including
Karabakh and the liberated territories, are included
in the Red Book of Azerbaijan, and 4 species are
included in the [JUSN Red List.

4 out of 11 species of amphibians registered in
Azerbaijan and 35 species out of 63 species of rep-
tiles are found in the Lesser Caucasus natural re-
gion. 1 species of turtles, 10 species of lizards and
13 species of snakes are distributed in the fauna of
Karabakh. 1 species of amphibians and 7 species of
reptiles are included in the IUCN and the Red Book
of Azerbaijan (2013).

Prior to the occupation, 32 species out ofabout
200 bird species registered in 16 orders and 57
genera in Karabakh and its environs were in-
cluded in the Second Edition of the Red Book
(2013). Most of these species are included in the
lists of international conventions (Bern, Bonn,
CITES, AEWA).

24 species out of 75 species of mammals be-
longing to 6 groups registered before the occupa-
tion in the territory of Karabakh were included in
the Red Book (2013). Five of them are also in-
cluded in the Red List of the International Union
for Conservation of Nature (IUSN).

The third edition of the Red Book of Azerbai-
jan (2013), which is scheduled for publication in
2023, includes 279 species of rare, endangered and
endangered species under threat.
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Azarbaycan Respublikasinin «Qirmizi Kitabiynin III nasrinin hazirlanmasina dair:
Qarabag faunasinin qirmizi siyahisi

E.I. ©hmoadov
AMEA-nn Zoologiya Institutu, Baki, Azorbaycan

Maqals, Qarabag vo otraf arazilorin Ermenistan torofindon isgalina qgodor AMEA Zoologiya institutunun
oamoakdaglarinin apardiqlari tadqiqat isloerinin naticalori asasinda hazirlanmisdir. 30 ils yaxin isgal altinda
olmus Qarabag vo otraf orazilordo avvalki illorde aparilan tadqgiqatlarin noticolorine asason hogoratlar fau-
nasinin 56 novii nadir, endemik va nasli kasilmak tohliikasinds olan névlordir. Azarbaycanin Kigik Qafgaz
arazisinds geyds alian 53 baliq néviindon 7-si Azarbaycanin “Qirmizi Kitab” 1na (QK), 4 név isa [USN-
in Qirmiz1 siyahisina daxil edilmisdir. Hokori ¢cayinda 12, Basitcay vo Oxcugaylarinda iso 13 ndv baligin
yayildig1 miioyyan edilmisdir. Kicik Qafqaz tobii vilaystindo Azorbaycanin batraxofaunasina aid 11 név
amfibilordon 4-no, herpetofaunasina aid 63 ndv reptililordon iss 35-i qeyds alinir. Qarabag srazisinds rep-
tililor faunasi iizrs tisbagalardan 1, kortonkslslorden 10, ilanlardan iss 13 név yayilmigdir. Amfibilorden 1,
reptililorden iso 7 ndv JUCN-nin va QK-a (2013) daxil edilmisdir. Isgala qodor Qarabag vo onun otraf ora-
zilorinda 16 dastaya, 57 fasiloys mansub geyds alinan 200-5 yaxin qus néviindon 32-né6v QK-in II nasrina
(2013) daxil edilmisdir. Bu ndvlorin oksariyysti beynslxalq konvenvensiyalarinin (Bern, Bonn, CITES,
AEWA) siyahilarina daxil edilmis novlordir. Qarabag orazisinds isgala qador 6 dastoys mensub, 75 név
mamolidon 24 novii Azarbaycanin QK-na (2013) daxil edilmisdir. Bunlardan da 5 név eyni zamanda Bey-
nolxalq Tobioti Miihafiza ittifaginin Qirmizi Siyahisina (IUSN) da daxil edilmisdir. 2013-cii ildo nosr olu-
nan QK-in II nagring, nadir, nasli kasilmak va tohliike altinda olmaqla, qorunmasina ehtiyac yaranan 223
n6év heyvan daxil edilmisdir. Bunlardan 1 név Oligochaeta, 1 név Crustacea, 1 név Mollusca, 77 n6v In-
secta, 9 nov Pisces, 6 nov Amphibia, 14 nov Reptilia, 72 nov Aves, 42 n6v Mammalia sinfine aiddir. 2023-
cli ilde nagr edilmasi nazarda tutulan QK-1n III nagrine, nadir, nasli kasilmak va tohliike altinda olmaq]la,
gorunmasina ehtiyac yaranan 279 ndv heyvanin daxil edilmasi nazorda tutulur. QK-in III nagrine daxil
edilmosi toklif edilon tibb zalisi vo 2 slimiiklii baliq néviiniin masolasine aydinliq gatirilacok. Qirmizi Ki-
tabin II nosrina daxil edilmis hasoratlar sinifino aid 77 névden, III nosrds 14 noviin siyahidan ¢ixarilmast,
55 noviin isa slave edilmasi ilo yenilogmis siyahida olan ndvlarin saymin 118-a gatdirilmasi toklif edilir.
Amfibilarin siyahisinda (6 nov) doyisiklik edilmoyacayi, reptililorin siyahisina isa alave 6 nov siiriinon daxil
edilmosi nozords tutulur. III nosrds avvalki siyahiya 15 yeni ndviin daxil edilmasi, momali heyvanlarin
yenilonmis siyahisina II nasrde momsli heyvan ndvlari siyahisindan 8 ndv momolinin ¢ixarilmasi vo 1 no-
viiniin daxil edilmoasi masalasine baxilacaq.

Acar sézlor: Fauna, onurgasiz, onurgali, Qirmizi Kitab, amfibi, reptili, baliq, mamali, IUSN, dasta, fosila
IHoaroroBka Tperhero n3ganusa «KpacHoii knurn» Asepoaiimxkanckoi Pecnydauku:
Kpacusrii cniucok ¢paynsl Kapataxa
9.1. Axmenos
Hnemumym 30010euu HAH Azepbatioocana, baxy, Azepbatiodxcan
CraTes OCHOBaHa Ha pe3yJbTaTax HCCIENOBaHUM, MPOBEACHHBIX COTPYJHHKaMH MHCTHUTyTa 300JI0THH
HAHA no oxkymanmu Apmenneit Kapabaxa m mpunerarommx tepputopuil. CoriacHO MCCIeI0BaHUM,
NPOBENIEHHBIM B MpebIayiue roasl B Kapabaxe 1 ero OKpecTHOCTSIX, KOTOPBIE HAXOJMIIUCH O] OKKYyIa-

et moury 30 Jer, 56 BunoB (ayHbl HACEKOMBIX SIBIISIOTCS PEAKHMU, SHJIEMHUYHBIMHA ¥ HAXOJISIIIUMHCS
1oJ| yrpo30ii ucuezHoBeHus. 13 53 BUIOB pbIO, 3aperncTpUpOBaHHBIX Ha TeppuTopru Manoro Kaskaza
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Azepbaifmxana, 7 3aneceHsl B Kpacuyto kaury Asep6aiimkana (KK), a 4 Buaa - B KpacHsrii cimcok Mex-
IyHapojHoro coro3a oxpanbl npupo (MCOIT uau IUSN). VeranosneHo, uto 12 BUIOB phi0 0OUTAIOT B
peke Xakapu, a 13 BugoB - B pekax bacutuait 1 Oxuyyaii. B npupoanoii o6i1actin Manoro Kaskasa 3ape-
ructpupoBano 4 u3 11 BUAOB 3eMHOBOAHBIX, OTHOCAIINXCS K OaTpaXadayHe Azepbaiimkana, u 35 u3 63
BUJIOB PENTIUTNH, OTHOCSIINXCSA K reprieTodayne. Ha reppuropuu Kapabaxa 3 payss! pentuimii oOUTaroT
1 Bug uepenax, 10 BunoB simepuil 1 13 BUIOB 3Mei. 1 BUA 3¢ MHOBOJIHBIX U 7 BUAOB PENTHINM BKIIOYCHBI
B MCOII u KK (2013). do okkynauuu B Kapabaxe u ero oKpecTHOCTSIX U3 3aperHCTPUPOBAHHBIX MPH-
MepHO 200 BHIOB IITHII, OTHOCATIMXCS K 16 oTpsimam 1 57 cemetictBaM, 32 Bua OBLUTH BKIIFOYEHBI BO BTO-
poe mznanue KpacHoii kauru (2013 r.). BONBIIMHCTBO 3TUX BHJIOB BHECEHO B CITUCKU MEXKTyHAPOTHBIX
kouBeH1wi (bepH, born, MCOII, AEWA). Jlo okkynamnuu Kapabaxa u3 75 BUI0OB MIICKOITUTAIOIINX, OT-
HOCSIUXCcA K 6 orpsimam 24 Buna ObiTH BKITIOYeHBI B KpacHyro kaury AsepOaiimkana (2013 r.). [1ate u3
HuX Takke BHeceHbl B KpacHsriii ciucok MCOII. Bropoe n3nanue KpacHoil KHUTH, OIyOJIMKOBaHHOE B
2013 rony, BrirouaeT 223 peIKMX M HAXOIALIUXCS HAa TPaHK UCUe3HOBeHMs Bua. M3 Hux 1 BUJ OTHOCHTCS
k kmaccy Oligochaeta, 1 sup - Crustacea, 1 suxg - Mollusca, 77 Bumos - Insecta, 9 suzos - Pisces, 6 BuaoB
- Amphibia, 14 sunos - Reptilia, 72 suma — Aves u 42 Buaa otHocsATCA K Kiaccy Mammalia. Tpetee uznanve
KpacHoit kaurH, KoTopoe mianupyercs omyomukoBath B 2023 roxy, OyneT BkIo4ath 279 penkux 1 HaXxo-
JSTIAXCSl Ha TPaHH MICUE3HOBEHHS BUAOB. byneT mposicHeH BOMpOC O JIeueOHOM MHUSIBKE U ABYX KOCTHBIX
pBIOax, MmpeiaracMbIxX JIJIs BKIIFOUCHUS B TpeThe u3nanue KpacHoit kauru. [Ipeanaraercs B TpeTbeM H3/1a-
Huu KpacHoil kHuru u3 77 BUAOB HACEKOMBIX, BKIIOUEHHBIX BO BTOPOE U3AAHUE YAAIUTh 14 BUIOB U yBe-
JUYUATH KOJMYECTBO BUIOB B OOHOBJICHHOM criucke 7o 118, no6aBuB 55 BumoB. Criucok ambubduii (6 Bu-
JIOB) He OyJeT U3MEHEH, a CIIMCOK PENTIINI OyJeT BKIIOYATh 6 JOMOJHUTEILHBIX BUIOB. B TpeTheM u3-
JlaHUK OyJIET pACCMOTPEHO BKIIFOUEHHE 15 HOBBIX BUOB B MIPEIBIIYIINI CIIUCOK. B CriMcke MIEKONHUTAIO-
mux OyZeT pacCMOTPEHO WCKIIOYeHHE § BHIOB W3 CIHCKA BO BTOPOM W3JAaHWW W BKIFOYeHHWE | BUaa B
OOHOBJICHHBIN CITHCOK.

Knrouesvie cnosa: Dayna, decnozeonounvie, no3eoHounvle, Kpachas kHuea, 3eMHOB800HbLIE, PENnMUIUL,
polovl, maekonumarowue, MCOII, ompso, cemeticmgo
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The article gives data on the geobotanical investigation of summer pastures in the Kalbajar and
Lachin regions of the East Zangazur Economic Region, as well as phytocenological features of sub-
alpine and alpine vegetation based on pre-occupation research. In the wake of the research, phyto-
cenological features, the composition of species, structure, productivity and pasture capacity of alpine
and subalpine vegetation of the region were determined. Scientific and practical recommendations
were given for the effective utilization of the summer pastures of the liberated from occupation Kal-
bajar and Lachin districts of the Eastern Zangazur economic region and their improvement.

Keywords: Phytocenosis, formation, association, dominant, pasture, productivity, pasture capacity, sub-

dominant, endemic

INTRODUCTION

The division of economic regions indicated in
the State Program has a major significance for the
purposes of implementation of the “State Program
of socio-economic development of the regions of
the Republic of Azerbaijan in 2019-2023” ap-
proved by the Decree of the President of the Re-
public of Azerbaijan No. 500 dated January 29,
2019. Therefore, one of the economic regions men-
tioned in the Decree of the President of the Repub-
lic of Azerbaijan dated July 7, 2021 "On the new
division of economic regions in the Republic of
Azerbaijan" is the East Zangazur economic region.
This economic region includes Jabrayil, Kalbajar,
Gubadli, Lachin and Zangilan districts (Decree of
the President of the Republic of Azerbaijan, 2001;
Map of Azerbaijan Republic (Zangazur county),
1918-1920).

Purposeful reforms and large-scale measures
implemented in Azerbaijan have further strength-
ened the economic and military-defense power of
our country and laid the groundwork for achieving
a glorious victory in the 44-day Patriotic War.

From this point of view, at present, measures
are being carried out for the restoration of the liber-
ated territories, including summer pastures, ensur-
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ing their future development, creation of the neces-
sary infrastructure and returning of the population to
their native lands. In this regard, the research of ge-
obotanical features of alpine and subalpine mead-
ows spread in Kalbajar and Lachin regions in the ef-
ficient utilization of natural resources of the East
Zangazur economic region, as well as summer pas-
tures, where it allows economic assessment of sub-
soil pasture lands (Mammadov, 2003).

For this reason, the following research is
planned to be carried out in the summer pastures of
Kalbajar and Lachin regions, which are surrounded
by the Zangazur mountain range and are located on
the border with Armenia:

- characterization of the composition of spe-
cies and structure of vegetation of alpine
and subalpine meadow at the level of
types, formations and associations;

- development of the classification of phyto-
cenoses according to the principles of
dominance;

- determination of pasture productivity,
quality of forage and capacity;

- giving recommendations with scientific
and practical substantiation for measures
of the effective utilization and improve-
ment of pastures.

http://dx.doi.org/10.29228/jlsh.17
Available online 30 December 2021



Geobotanical features of alpine and subalpine vegetation of summer pastures in the East Zangazur economic region

MATERIALS AND METHODS

Information on species composition, struc-
ture, productivity, forage quality and grazing of
Narduseta, Poaeta-Carexetum belonging to alpine
meadow, as well as Festuceta-Amoriaetum and
Festuceta-Alchemilletum formations which are
characteristic of subalpine vegetation is given.
These formations which spread over the widest
natural habitat in the summer pastures, which are
considered to be a rich natural forage base (kept in
state ownership) for livestock breeding, as well as
nomadic sheep breeding in the highland areas of
Kalbajar and Lachin regions that located in the
north-western part of the Lesser Caucasus Moun-
tains in the Kalbajar-Lachin economic-geograph-
ical region of the East Zangazur economic region
(General Scheme on efficient use of natural fodder
areas of the Republic of Azerbaijan until 2005
(2005); Aghaguluyev, 2011; Hajiyev et al., 1995;
Gurbanov et al., 2017; Prilipko, 1970).

During the research, the systematic taxa and
natural habitat of plant species spread in alpine and
subalpine vegetation in Kalbajar and Lachin area
were clarified according to “Flora of Azerbaijan”
(Flora of Azerbaijan, 1950-1961), as “Mountain
vegetation of the Lesser Caucasus” (Gurbanov,
2017), the names of species also was given accord-
ing to S.K.Cherepanov (Cherepanov, 1995),
V.J.Hajiyev and T.E.Gasimova (Hajiyev et al.,
2008). Besides this, references were made to the
map of vegetation cover of summer pastures of
both districts, including maps authored by
Y.M.lsayev (1949), V.J.Hajiyev (2007) and
G.S.Mammadov et al. (Vegetation map of Azerbai-
jan, 2007; Hajiyev et al., 1990).

Phytocenological or geobotanical features of
the Lesser Caucasus Mountains located within the
territory of the Republic of Azerbaijan have been
studied for various purposes by L.lIPrilipko
(Prilipko, 1970), V.J.Hajiyev (Hajiyev, 2004,
Hajiyev et al.,, 1977; Gurbanov et al., 2017,
Mammadov, 2003), E.M.Gurbanov (Gurbanov et
al., 2017) and other botanists.

Indicators related to the classification,
productivity, quality of forage and pasture capacity
of the area of summer pastures located in the area
of Karabakh volcanic plateau of Kalbajar and
Lachin district were noted in accordance with the
“General Scheme on the effective utilization of

Natural Forage Areas of Azerbaijan until 2005
(General Scheme on efficient use of natural fodder
areas of the Republic of Azerbaijan until 2005
(2005)).

The total area of natural forage areas (summer
pastures, rural pastures and hayfields) located in
the territory of Kalbajar region was 77148.0 hec-
tares (according to 1949 data) (Map of the types of
natural forage lands of summer pastures of the
State fond of nearvillage pastures and haymakings
of Kalbajar region of Azerbaijan SSR, 1949). How-
ever, the summer pastures of this region are shown
in the “General Scheme” at 74,840 hectares.

According to the land balance of the region,
the total area of pastures located in Kalbajar admin-
istrative district is 93,354 hectares. The pastures in
the territory of this district have been used for
flocks of sheep or goats (ovine) in 17 administra-
tive districts during the grazing season (summer
season) before the Armenian occupation. Cur-
rently, more than 9-10 thousand sheep can be fed
in the summer pastures of the Kalbajar region.

The climate of the highlands in the Kalbajar
region is characterized by cold, harsh, dry and hu-
mid winters, and frequent fogging of pastures is
typical (Hajiyev et al., 1977, Mammadov, 2003).
Such conditions have a positive effect on the graz-
ing of small horned cattle in summer pastures.
Here, it is purposeful the grazing of the flocks of
sheep in alpine and subalpine meadows during
June 15 - October 15 due to the influence of cli-
matic factors.

Here, alpine vegetation formed on the unde-
veloped fragile grassy mountain-meadow and
dense grassy mountain-steppe soils of the alpine
and subalpine zone is spread at 2600-3200 meters
and above sea level but subalpine vegetation is
spread at an altitude of 1800-2500 meters
(Aghaguluyev, 2011; Gurbanov et al., 2017; Map of
the types of natural forage lands of summer pas-
tures of the State fond of nearvillage pastures and
haymakings of Kalbajar region of Azerbaijan SSR,
1949).

The relief of the area is mainly high mountain-
ous, as well as the economic-geographical region
of Kalbajar-Lachin occupies the East Goycha in
the north-west, Murovdagh in the north, and the
Karabakh plateau in the east. The Mikhtoken range
stretches in the central part. The highest tops are
Gamish (3724 m), Dalidagh (3616 m), Gizilbogaz
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(3562 m) And Boyuk Ishigli (3552 m), As well as
the Omar Pass (3200 m).

Cretaceous, Paleogene, Neogene and Anthro-
pogenic sediments located in this area are wide-
spread. The main rivers are the Tartar (which flows
into the Sarsang Reservoir) and the Lev River, the
Tutgunchay and the Bazarchay which are its tribu-
taries; There are small and large Alagol lakes and
Zalkha lakes (Gurbanov et al., 2017). The headwa-
ter of Tartar River begins in the Lesser Caucasus
from an altitude of 3120 meters and has 31 tribu-
taries. Areas of summer pastures are rich in springs
(Jeyran spring, Yuz spring, Kirkhbulag, Aygir
spring, etc.). Herds of cattle grazing in the summer
pastures are supplied with water through the water
of these rivers and springs.

The alpine and subalpine meadows of the
summer pastures of the Kalbajar district, located in
the Eastern Zangazur economic region, are not
fully developed, and are spread on peaty mountain
meadow and dense grassy mountain meadow-
steppe soils (Vegetation map of Azerbaijan, 2007;
General Scheme on efficient use of natural fodder
areas of the Republic of Azerbaijan until 2005,
2005; Gurbanov et al., 2017; Hajiyev et al., 1990).
However, alpine carpets and tall grass meadows
are found here in a small area. Alpine carpets are
found in the form of spots on bare rocks, boulders
and primitive soils at an altitude of 3200 m above
sea level, especially in the high mountains of the
area (Gurbanov et al., 2017). In this meaning, Ko-
eleriaeta albovi, Alchmilleta sericata, Narduseta
stricta, Taraxacumeta Stevenii, Zernaeta varie-
gata, Plantago lanceolata, Sibboldia parviflora
and others. species are considered major edifica-
tors to various herbaceous low statured alpine car-
pets (Aghaguluyev, 2011).

The territory of Lachin region is 1840 km?.
The relief is mostly highland. The southeastern
slopes of the Karabakh plateau are located in the
east of the region, and the Mikhtoken range is lo-
cated in the north; It is calculated that the highest
top is Gizilbogaz Mountain (3594 m). The main
rivers of this region are Hakari, Shelva and Pir-
janis. The Hakari River is formed at the confluence
of the Shalva and Hochazsu rivers, which flow at
an altitude of 950 m above sea level. It is calculated
that the source of the Shelvachay is the Mikhtoken
range (3411 m). Garagols in the territory of sum-
mer pastures and Alagols located on the border
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with Armenia are available. The total area of sum-
mer pastures located in the region is 70,156 ha
(General Scheme on efficient use of natural fodder
areas of the Republic of Azerbaijan until 2005,
2005) and the usable pasture area is 53,334 hec-
tares.

Garagol is located on the border of Lachin re-
gion of the Republic of Azerbaijan and Gorus re-
gion of Armenia (considered as Eastern Zangazur)
(Map of Azerbaijan Republic (Zangazur county),
1918-1920). This lake is surrounded by the terri-
tory of the Karabakh reserve; Herds of sheep graz-
ing in summer pastures and the pastures around this
lake are provided with water from the lake.

Ishigli Garagol State Nature Reserve was es-
tablished on October 17, 1987 by the decision of
the directive bodies. The reserve is located in the
southern part of the Karabakh volcanic plateau on
the slope of Mount Ishigli (3552 m) at an altitude
of 2650-2700 m (Aliyev et al., 1993). Here (in
Lachin region) the cold climate type with dry win-
ters prevails (Hajiyev et al., 1977); the average an-
nual temperature is 5°C and the amount of annual
precipitation is 700 mm.

The dry area of the reserve that surrounds the
lake consists of typical alpine meadows of the
highland belt. There are more than 100 species be-
longing to 27 families and 68 genera in the wild
flora of this place (Aliyev et al., 1993).

RESULTS AND DISCUSSION

The most widespread alpine and subalpine
vegetation in the summer pastures of the Kalbajar
region (General Scheme on efficient use of natural
fodder areas of the Republic of Azerbaijan until
2005, 2005) includes the following associations:

1. Narduseta stricta; 2. Poaeta badensis —
Amorietum ambigum; 3.Festuceta ovina — Trifo-
lietum ambigum; 4. Agrostiseta planifolia; 5.
Zernaeta variegata; 6. Koeleriaeta albovi (with
thing stem) — Alchmilleta sericata; 7. Phleumeta
alpinum; 8.Taraxacumeta Stevenii — Poaetum
pratense.

The following formations and associations
can be noted in alpine and subalpine vegetation
happen to meet in a wide natural habitat in summer
pastures located in the highland zone of the Lachin
region:
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1. Agrosieta tenuis — Koelerietum albovii; 2.
Trifolieta medium — Festucetum pratensis; 3. Dac-
tyliseta glomerata — Festucetum pratensis; 4.
Festuceta ovina — Alchemilletum sericata; 5.
Hordeumeta violaceum — Trifolietum pratense; 6.
Poaeta badensis — Carexetum tristis.

According to V.J.Hajiyev (Hajiyev, 2004), the
floristic composition of summer pastures vegeta-
tion in the ecosystem of highland vegetation of
Azerbaijan consists of 250 species. More than 350
types of fodder plants, 200 species of essential oil
plants, 800 species of medicinal plants, more than
100 species which contain tannins, 300 species of
melliferous plants etc. are spread in these pastures.
In particular, according to the author’s note, alpine
and subalpine phytocenoses are represented in 9
formations (Gurbanov et al., 2017) in the mountain-
ous belt of the Lesser Caucasus.

The study shows that subalpine and alpine
meadows are spread at an altitude of 1800-2200-
3000 m above sea level in the high mountain
ranges of the Greater and Lesser Caucasus of Azer-
baijan, in the high mountains of Talysh and Na-
khchivan AR; Alpine meadow vegetation is found
at an altitude of 2400-3200 m. The edificators of
subalpine meadows were recorded with highgrass
vegetation, in contrast the dominant and subdomi-
nants of alpine meadows were recorded with short
stature plants (Gurbanov et al., 2017).

The phytocenological classification of alpine
and subalpine vegetation in summer pastures (Veg-
etation map of Azerbaijan, 2007; Hajiyev, 2004;
Gurbanov et al., 2017; Hajiyev, et al., 1990; Map
of the types of natural forage lands of summer pas-
tures of the State fond of nearvillage pastures and
haymakings of Kalbajar region of Azerbaijan SSR,
1949) in the territory of Kalbajar and Lachin dis-
tricts of East Zangazur economic region is given
below:

I.Alpine vegetation type.

Grain grass Hordeum brevisubulatum for-
mation class:

1. Narduseta formation group.

Narduseta stricta (matgrass) association/

Carex tristis formation class

Poaeta — Carexetum formation group.

Poaeta badensis — Carexetum tristis association.

I1. Subalpine vegetation type.

Graingrass — legume grass formation class
(Fabaceae) Astragalus captiosus

Festuceta - Amoriaetum formation group.

Festuceta pratensis — Amoriaetum ambigua
association.

Vvarious herbs - Hordeum brevisubulatum-
Herboseto) formation class

Festuceta — Alchemilletum formation group.

(Festuceta ovina (Sheep’s fescue) — Alchemil-
letum sericata association.

Research shows that 21 species are found in
the species composition of the Narduseta stricta
(matgrass) association of the Narduseta formation,
in the summer pastures of Kalbajar region (in the
direction of the source of the Ayrim river and Goy-
charange) at an altitude of 2845 m above sea level,
in the alpine vegetation.

2 species (9.5%) belong to shrubs, 1 species
(4.8%) to semi-shrubs and 18 species (85.7%) to
perennial grasses according to the life forms (Haji-
yev et al., 1995; Gurbanov et al., 2017; Prilipko,
1970) or biomorphological analysis of the species
composition of the association; 8 species (38.1%)
represented by mesophytes, 2 species (9.5%) by
mesoxerophytes and 11 species (52.4%) by xreo-
phytes from the same amount of species according
to the analysis of plants on ecological groupings.

The abundance of phytocenosis monodomi-
nant Nardus stricta L. (matgrass) is estimated at 4-
5 points. The vegetation has 2 floors according to
the structure or structure of the association. The to-
tal project coverage is 70-90%.

The names of the species of Rosa tuschetica
Boiss., Thymus grossheimii Ronn., and Delphinum
speciosum Bieb. which from the endemics (Gur-
banov etal., 2017) of the Caucasian natural habitat
mentioned in the species composition of the Nar-
duseta formation are included in the “Red Book of
Azerbaijan” (2003) (Red Book of the Republic of
Azerbaijan, 2013). Therefore, based on the geobo-
tanical characteristics of alpine vegetation in the
area, it is recommended to implement measures for
the efficient utilization of summer pastures in Kal-
bajar region (General Scheme on efficient use of
natural fodder areas of the Republic of Azerbaijan
until 2005, 2005; Aghaguluyev, 2011; Hajiyev,
2004; Gurbanov etal., 2017).

29 species occur in species composition of as-
sociation of Festuceta pratensis- Amoriaetum am-
bigua of the subalpine vegetation spread in the
summer pastures of Kalbajar region, in the "Su-
suslug plateau" at an altitude of 2415 m above sea
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level, in dense grassy mountain meadows - steppe-
type soils.

4 species (13.8%) shrubs, 2 species (6.9%)
shrubs and 23 species (79.3%) perennial grasses
participate in the composition of species based on
biomorphological analysis of land plants (embry-
ophytes); 14 species (48.3%) are represented by
mesophytes, 4 species (13.8%) by mesoxero-
phytes, 10 species (34.4%) by xerophytes and 1
species (3.5%) by hydrophytes from the same
amount of species according to the ecological
analysis.

It is considered that the dominant of the for-
mation is Amoria ambigua Bieb. Sojak., and its
abundance is 3-4 points and subdominant is Fes-
tica pratensis Huds., its abundance is estimated by
2-3 points.Vegetation consists of a three-storey
structure. The total project coverage is 60-80%.

The species of Thymus transcaucasica Ronn.,
and Phleum pratense L. are endemic plants of Cau-
casian natural habitat which occur in the species
composition of vegetation (Yaroshenko, 1961).
Therefore, it is expedient to protect the relevant
plants during the improvement of summer pastures
of the Kalbajar region.

Research has shown that natural phytocenoses
spreading in summer pastures of the Lachin region,
located in the mountainous area of the Lesser Cau-
casus, including indicators on subalpine meadows
have higher species composition, abundance, as
well as formation productivity and grazing capac-
ity compared to alpine meadows (General Scheme
on efficient use of natural fodder areas of the Re-
public of Azerbaijan until 2005, 2005; Gurbanov et
al., 2017).

The Poaeta badensis-Carexetum tristis asso-
ciation is represented in the Poaeta-Carexetux for-
mation of alpine vegetation on the grassy moun-
tain-meadow soils on the high slope (at an altitude
of 3171 m above sea level) between Alagol and
Garagol located in the summer pastures of the re-
gion.19 species of land plants (embryophyta) in
the species composition of this association are
found; of which 4 species (21.1%) belong to shrubs
and 15 species (78.9%) belong to perennial
grasses; 7 species (36.8%) are characterized by xe-
rophytes, 2 species (10.5%) by mesoxerophytes, 9
species (47.4%) by mesophytes and 1 species
(5.3%) by hydrophytes from the same amount of
plants.
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The dominant type of phytocenosis is Carex
tristis Bieb. its abundance is 3-4 points and sub-
dominant is Alpine Poa badensis Haenke and
abundance is 2-3 points. Due to its structure, the
vegetation of the formation three-storeyed. The to-
tal project coverage varies between 60-85%.

Subalpine meadows spread on dense grassy
highland-meadow-steppe soils, at the foot of "Par-
machitepe" at an altitude of 2328 m above sea
level, Festuceta-Alchemilletum formation,
Festuceta ovina - Alchemilletum sericata associa-
tion are represented in summer pastures areas that
spread in the north-east of Garagol reserve in the
territory of the Lachin district.

2 species (6.5%) are shrubs, 1 species (3.1%)
are semi-shrubs and 28 species (90.3%) are peren-
nial grasses according to the biomorphological
analysis of 31 species of higher flowering plants
registered in the species composition of the associ-
ation; 18 species (58.1%) belong to mesophytes, 5
species (16.1%) to mesoxerophytes, 6 species
(19.3%) to xerophytes and 2 species (6.5%) to hy-
drophytes from the same number of species ac-
cording to ecological analysis.

The abundance of Alchemilla sericata Reich-
enb. ex Bus. of the dominant phytocenosis is esti-
mated at 4-5 points and abundance of Festuca
ovina L. of subdominant is 2-3 points. Vegetation
is three-tiered. The total project coverage varies be-
tween 60-80%.

The species of Thymus collinus Bieb., Tarax-
acum confusum Schischk., and Rosa sachokiana
P.Jarosch. are endemic plants of Caucasian natural
habitat which occur in the species composition of
vegetation (Gurbanov et al., 2017; Yaroshenko,
1961). Therefore, it is recommended to protect
these plant species by improvement measures of
the summer pastures.

A number of geobotanical sources provide in-
formation on the productivity, forage quality and
capacity of alpine and subalpine vegetation spread
within the territory of the Lesser Caucasus of Azer-
baijan (General Scheme on efficient use of natural
fodder areas of the Republic of Azerbaijan until
2005, 2005; Hajiyev, 2004, 2008; Hajiyev, et al.,
1990).

Productivity, forage quality and capacity of
alpine and subalpine vegetation located in summer
pastures in the territory of Kalbajar and Lachin dis-
tricts were determined.
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The following are the indicators of the
productivity of the Narduseta formation of alpine
meadow vegetation on botanical grass groups
spread insummer pastures in the territory of the dis-
trict. The average yield of the formation is calcu-
lated according to the wet mass which is consumed
as 19.2 centner/ha (Poaceae 8.4 centner/ha, leg-
ume grass 4.6 centner/ha, various herbs 6.2 cent-
ner/ha) and in dry mass is 9.6 centner/ha (Poaceae
4.2 centner/ha, legume grass 2.3 centner/ha, vari-
ous herbs 3.1 centner/ha).

Here, the productivity of alpine vegetation in
the Narduseta formation (921 ha) that is spread in
the summer pasture, was calculated 9.6 cents / ha,
forage unit 52.7 kg per 100 kg of dry grass. The
weight on 1 hectare of pasture was calculated as
4.3 head of cattle and the capacity is 3960 heads,
providing that 1.3 feed units are accepted as daily
feed norm for small horned cattle.

Subalpine meadow plant Festuceta - the
productivity of the formation of Amoriaetum is
higher than that of the alpine meadow Narduseta
phytocenosis, and also plays an important role in
the forage reserves of summer pastures.

Average Yyield in wet mass according to the
botanical grass groups of this formation is 35.1
centner/ha (grains 11.8 centner/ha, legumes 15.6
centner/ha, various herbs 7.7 centner/ha) and 35.1
centner/ha (grain grass 11.8 centner/ha, legumes
15.6 centner/ha, various herbs 7.7 centner/ha) and
in dry mass it is 16.7 centner/ha (grain grass 5.6
centner/ha, legume grass centner/ha and various
varieties 3.6 centner/ha).

Formation of Festuceta - Amoriaetum which
occurs in the widest natural habitat of summer pas-
tures of the region were determined as 6292 ha,
productivity in dry mass as (16.7 centner/ha), feed
unit as (57.9 kg in 100 kg of dry grass), grazing
period in pastures as (120 days). The weight on 1
hectare of pasture was calculated as 6,4 head of cat-
tle and the capacity is 40268 heads, providing that
1.3 feed units are accepted as daily feed norm for
small horned cattle (General Scheme on efficient
use of natural fodder areas of the Republic of Azer-
baijan until 2005, 2005).

Productivity of Poaeta-Carexetum formation
on botanical grass groups was calculated in the
most widespread alpine meadow in summer pas-
tures in Lachin region (General Scheme on effi-
cient use of natural fodder areas of the Republic of

Azerbaijan until 2005, 2005). In particular, the av-
erage productivity of this formation is 21.2 cent-
ner/ha (grain grass 7.1 centner/ha ha, legume grass
4.5 centner/ha, various herbs and stubbles 9.6 cent-
ner/ha) due to the wet biomass which is eaten.

Feed unit (54.8 kg in 100 kg of dry grass),
grazing period in pastures 90 days) were deter-
mined in the phytocenosis of Poaeta - Carexetum
(4981 ha) which spread in the widest natural habi-
tat of summer pastures. The weight on 1 hectare of
pasture was calculated as 4,5 head of cattle and the
capacity is 22415 heads, providing that 1.3 feed
units are accepted as daily feed norm for small
horned cattle (General Scheme on efficient use of
natural fodder areas of the Republic of Azerbaijan
until 2005, 2005).

The productivity of the subalpine meadow
Festuceta - Alchemilletum formation that wide-
spread in summer pastures of this region was found
in botanical grass groups. The productivity of the
formation is higher than that of the Poaeta-Carex-
etum formation.

Formation of Formuceta-Alchemilletum
which is spread summer pastures in the highland
areas of the region was determined as 2469 ha,
yield productivity in dry mass as 17.2 centner/ha,
forage unit as (62.2 kg per 100 kg of dry grass),
grazing period of vegetation as 120 days. The
weight on 1 hectare of pasture was calculated as
6.7 cattles and the capacity is 16542 heads, provid-
ing that 1.3 feed units are accepted as daily feed
norm for small horned cattle (General Scheme on
efficient use of natural fodder areas of the Republic
of Azerbaijan until 2005, 2005).

163510 hectares of summer pastures (93354
ha in the territory of Kalbajar district and 70156 ha
in the territory of Lachin district) assigned to the
administrative regions of the country are used as a
natural fodder source by legal entities and individ-
uals for the development of sheep breeding in the
summer pastures of Kalbajar and Lachin districts
located in the territory (In the economic-geograph-
ical region of Kalbajar-Lachin) of East Zangazur
economic region.

In the territory of the Kalbajar region, 93,354
hectares of summer pastures were assigned to 17
regions (Beylagan, Agjabadi, Barda, Tartar, Sam-
ukh and other regions) (General Scheme on effi-
cient use of natural fodder areas of the Republic of
Azerbaijan until 2005, 2005). The capacity of
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93,354 hectares of summer pastures in the Kalbajar
region contains 4.0 cattles. The total grazing capac-
ity of summer pastures in this region is calculated
as 375,226 head of cattle.

Summer pastures in the territory of Lachin
district are assigned to 8 regions (Jabrayil, Fuzuli,
Agdam, Imishli and other regions). Grazing of
275156 heads (average 4 heads per hectare) small
horned cattle on 70,156 hectares in the territory of
this region is calculated.

Over the past 30 years, the summer pastures
of both regions have been severely affected by pas-
ture erosion and the "ecocide process"”. Therefore,
the effective utilization and improvement of alpine
and subalpine vegetation based on the previously
mentioned geobotanical features to prevent soil
and vegetation degradation in the summer pastures
of these regions is of great economic and environ-
mental importance. (Aghaguluyev, 2011; Hajiyev,
2004; Gurbanov et al., 2017).

The degradation of land vegetation continues
as a result of the violation of the ecological balance
due to the negative impact of anthropogenic and
natural factors in the summer pastures of the Kal-
bajar and Lachin districts. For that reason, the in-
tensification of such negative effects creates diffi-
culties protection of fodder, medicine, endemic
and species included in the "Red Book of Azerbai-
jan" growing there, as well as safeguard. In this re-
gard, it is recommended to implement the follow-
ing measures on a scientific and practical basis for
the restoration of soil fertility and vegetation (bio-
diversity) in the summer pastures of the East
Zangazur economic region:

- grazing of cattle with the application of pas-

ture rotation

- surface improvement on eroded slopes, as
well as the destruction of harmful and poi-
sonous plants in some pastures;

- application of sowing and fertilization of
perennial forage crops that form grass ac-
cording to agronomic rules;

- effective utilization of alpine and subalpine
meadows in summer pastures after vegeta-
tion restoration.
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CONCLUSIONS

1. 21 species of land plants are found in the spe-
cies composition of Narduseta formation of al-
pine vegetation, and 2 of them are shrubs, 1 is
semi-shrub, 18 are perennial grasses; there are
8 types of mesophytes, 2 types of mesoxero-
phytes and 11 types of xerophytes. The species
of Poaeta - Carexetum formation includes 19
species, including 4 species of shrubs, 15 spe-
cies of perennial grasses;7 types of xerophytes,
2 types of mesoxerophytes, 9 types of meso-
phytes and 1 type of hydrophytes are recorded.

2. The species composition of the formation of
Subalpine plant Festuceta - Amoriaetum con-
sists of 29 species. There are 4 types of shrubs,
2 species of semi-shrubs, 23 species of peren-
nial grasses; It is characterized by 14 species of
mesophytes, 4 species of mesoxerophytes, 10
species of xerophytes and 1 species of hydro-
phytes. There are 31 species of land plants in
the species of the composition of Festuceta-Al-
chemilletum formation. 2 species are shrubs, 1
species is semi-shrub, 28 species are perennial
grasses; There are 18 species of mesophytes, 5
species of mesoxerophytes, 6 species of xero-
phytes and 2 species of hydrophytes.

3. Studies show that the average productivity of
Narduseta and Poaeta-Carexetum formations
of alpine vegetation formed in summer pastures
in the territory of Kalbajar and Lachin regions
is defined 9.6 and 10.6 centner/ha, as well as
16.7-17.2 centner/ha for the formation of
Festuceta-Amoriaetum and  Festuceta-Al-
chemilletum of subalpine vegetation.

4. As aresult of calculations, it was found that the
forage unit of 100 kg of dry grass of Narduseta
formation of the alpine plant is 52.7 kg, the for-
age unit of Poaeta-Carexetum formation is 54.8
kg per 100 kg of dry grass mass. There are also
57.9 kg of forage unit per 100 kg of Festuceta -
Amoriaetum formation of the subalpine vegeta-
tion and Festuceta-Alchemiletum have 62.2 kg
of forage unit per 100 kg of dry grass.

5. According to the pasture capacity, it was deter-
mined that it is possible to graze 4.3-4.5 head of
small horned cattle in the alpine vegetation of
the East Zangazur economic region, and 6.4-6.7
heads of small horned cattle in subalpine vege-
tation.
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Sarqi Zangazur iqgtisadi rayonu arazisinda yay otlaglarinin alp va subalp bitkiliyinin
geobotaniki xiisusiyyatlari

E.M. Qurbanov
Baki Déviat Universiteti, Baki, Azarbaycan
Magalada Kalbacar va Lagin rayonlarinin yay otlaglarinin alp va subalp bitkiliyinin geobotaniki xiisusiy-
yatlorinin tadgiginin naticalori 6z oksini tapmisdir. Alp va subalp bitkiliys aid olan otlaglarin fitosenoloji
xuisusiyyatlari (nov torkibi, qurulusu vo formasiyalarin mohsuldarhigi) ve otlag tutumu tarafimizdon 6yrs-
nilmisdir. Tadqgiq olunan regionun yay otlaglarinin samarali istifadasi yollar1 vo yaxsilasdiriimasi tadbirlori

barada tovsiyyalar verilmisdir.

Agar sozlor: Fitosenoz, formasiya, assosiasiya, dominant, otlag, otlag tutumu, mahsuldariig, subdominant,
endemik
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I'eo6oTanu4yeckne 0COOEHHOCTH ANbNMIICKOI U cy0aJbNUICKONH PACTUTEILHOCTH JETHUX MACTOUIL
BocTouHo-3aHre3ypckoro 3KOHOMHYECKOro paiiona

9.M. I'ypéanos
Baxunckuii 2ocyoapcmeennwiil ynugepcumem, baxy, Azepbaiioscan

B cTarpe m3mnararoTcs pe3yabTaThl HCCIIEOBaHNN Te000TaHUIECKIX OCOOCHHOCTEH allbITUICKON 1 CyOath-
MMAACKOU pacTUTEIHHOCTH JICTHUX TTacTOuI Kensoamkapckoro u JIaubIHCKOTO paifloHOB, KOTOPBIE UCTIOh-
3YIOTCS AJIs1 OTTOHHOT'O OBIEBOACTBA. HamMu n3yueHsl (PUTOLEHOTHYECKHE OCOOCHHOCTH (BUIOBOH COCTaB,
CTPYKTYpa ¥ ypOKaltHOCTH (hOpMaInii) 1 eMKOCTb ITaCTOMII], OTHOCSIIIUXCS K ANBIIMHACKOM U Cy0aIbIIICKO
pPacTUTETHHOCTH. PeKoMeHIOBaHB MEpONPUSTH, HAIIPABICHHBIE HA PAIMOHANIBHOE HCIIONB30BAHUE U
YIIYYIICHUE JICTHUX MTaCTOMII] TAHHOT'O PETHOHA.

Kntoueswie cnosa: Dumoyenos, popmayus, accoyuayus, 0omMuHanma, nacmouuje, eMKocms nacmouwa,
NPOOYKMUBHOCMb, CYOOOMUHAHMA, IHOEMUK
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The article clarifies the fauna of Karabakh and the liberated territories and the reintroduction of
some large mammals to historical sites on the basis of available literature. Based on the literature
data, 56 species of insect fauna in Karabakh and the liberated territories are rare, endemic and en-
dangered. Of the 53 species and subspecies of fish found in the water basins of the Azerbaijani part
of the Lesser Caucasus, 7 species are included in the Red Data Book of Azerbaijan (2013), and
4 species are included in the TUSN Red List. 4 out of 11 species of amphibians belonging to the ba-
trachafauna of Azerbaijan and 35 out of 63 species of reptiles belonging to the herpetofauna are
found in these areas. Of the 367 species of birds that existed in Azerbaijan before the occupation, 200
species were found in these areas (Currently, Azerbaijan's ornithofauna consists of 407 species of
birds.). At present, 115 species of mammals have been registered in Azerbaijan. Before the occupa-
tion, 75 mammal species belonging to 6 orders were registered in the territory of Karabakh. Before
the occupation, 24 species were included in the ""Red Book" of Azerbaijan (2013). In the liberated
areas, it is possible to begin the recovery of the population of some of the species of several largest
mammals that have recently become extinct (Gazelle - Gazella subgutturosa Guldenstaedt, 1778, Cau-
casian noble deer - Cervus elaphus Ogilbu, 1870, Chamois - Rupicapra rupicapra Linnaeus, 1758).
Historical conditions have been created for the study of the liberated territories and the reintroduc-
tion of the listed populations to their historical areas: territories of Aghdam, Fizuli, Jabrayil, Zangi-
lan, where gazelle possibly exists, Caucasian red deer can be found in the territories of Kalbajar,
Lachin, Gubadli and Zangilan districts, chamois in the Murovdag range.

Keywords: Azerbaijan, Karabakh, fauna, fish, amphibians, reptiles, birds, mammals, reintroduction, Red
Book

INTRODUCTION

Karabakh, the charming corner of Azerbaijan
and its surrounding regions, has always been dis-
tinguished by its natural conditions, sharply differ-
ent from other regions of Azerbaijan, by the rich-
ness of its fauna diversity. The territory of
Karabakh makes up 1/6 of the total territory of the
republic (plain, mountainous and high mountain-
ous). The territory of Karabakh is one of the richest
territories of our republic due to its fauna diversity.
Along with the destruction of cultural monuments

http://dx.doi.org/10.29228/jlsh.18
Available online 30 December 2021

in the occupied territories of Azerbaijan by the Re-
public of Armenia, as a result of long-term, tar-
geted environmental terror, the habitats of animals
in Karabakh were destroyed, their populations
were killed, these areas became dead zone. As a re-
sult of successful counter-offensive operations
launched by the Azerbaijani Army against the oc-
cupying Armenian armed forces on September 27,
2020, under the leadership of President, Supreme
Commander-in-Chief Ilham Aliyev, our occupied
lands were liberated for 44 days. The measures
taken by the state in Karabakh will create condi-
tions for the restoration of natural ecosystems in

33



A.G. Eyvazov

the occupied territories and the sustainable devel-
opment of historically formed biodiversity in the
region. Urgent systematic scientific research
should be launched to assess the current ecological
condition of our fauna in the liberated Karabakh
and surrounding areas. The purpose of the article is
to clarify the reintroduction of some largest mam-
mals to their historical habitats on the basis of lit-
erature data on the fauna of Karabakh and the lib-
erated territories.

MATERIALS AND METHODS

Existing literature information was used in
writing the article.

RESULTS AND DISCUSSION

The richness of the vegetation of Karabakh
and the liberated territories, the wide diversity of
landscape and biotope features affect the richness
of the fauna. 53 species and subspecies of fish are
distributed in the water basins of the Azerbaijani
part of the Lesser Caucasus, of which 7 species are
included in the "Red Book" of Azerbaijan (2013),
and 4 species are included in the Red List of IUSN.
Karabakh and the liberated territories are rich in
reservoirs (rivers, lakes, reservoirs, springs, etc.).
The ecological terror inflicted on our nature for al-
most 30 years has also affected the fish fauna
formed here for many years. It should be noted that
the ichthyofauna of these areas is very poorly stud-
ied. The ichthyofauna of the Hakari rivers, one of
the largest rivers in the liberated territories, was
studied in the 60s of the last century by Y.Ab-
durrahmanov (1966) and the ichthyofauna of
Basitchay and Oxchuchay in the 70s by Mame-
dova, Nasirov (1975). The author determined that
12 species of fish are distributed in the Hakari
River and 13 species of fish in the Basitchay and
Oxchuchay rivers. At present, research should be
launched to obtain accurate information on the ich-
thyofauna of water bodies in Karabakh and the lib-
erated territories. The herpetofauna of the area has
been studied by researchers in different years
(Anmes, 1975; Anekmnepos, 1966; Axmemos, 1981;
Jlxadaposa, 1979, 1981, 1982). 4 out of 11 species
of amphibians belonging to the batrachafauna of
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Azerbaijan and 35 out of 62 species of reptiles be-
longing to the herpetofauna are registered in the
area. One species of amphibians found in the
Lesser Caucasus and adjacent foothills of Azerbai-
jan is included in the Red List of IUCN, and 6 spe-
cies of reptiles are included in the IUCN and the
Red Book of Azerbaijan (2013). The fauna of the
Lesser Caucasus was richer than that of other
groups of animals. Of the 367 species of birds that
existed in Azerbaijan before the occupation (cur-
rently 407 species are found in Azerbaijan), 200
species were found in this area. 23% of these spe-
cies are included in the Red Data Book of Azerbai-
jan (2013) with various protection statuses. At pre-
sent, 115 species of mammals have been registered
in Azerbaijan. Before the occupation, 24 species
out of 75 mammal species belonging to 6 groups in
the territory of Karabakh were included in the “Red
Book” of Azerbaijan (2013). Elimination of dam-
age to our fauna as a result of the occupation, res-
toration or reintroduction of destroyed fauna spe-
cies should be the focus of attention. It will take a
long time for large mammalian populations to re-
cover. Although the decline has been recorded
among mammals, birds and fish over the past pe-
riod, the most dangerous situation is with mam-
mals. From the first half of the twentieth century
until 1959, research on even-toed ungulates be-
longed to N.Vereschagin (Vereschagin, 1937,
1939, 1940, 1951, 1959). Research in this direction
was continued by M.Safarov in the following years
(Cadapos, 1961). In the 60s of the last century,
Alakbarov in his monograph "Mammals of South-
West Azerbaijan" gave general information about
the distribution and a number of ecological features
of gazelles, roe deer, wild boar and bezoar goats
(Anexmepos, 1966). Currently, the situation in
Karabakh and the liberated territories of the Lesser
Caucasus has reached a crisis point. Rare, scientif-
ically and economically valuable species, such as
bezoar goats, roe deer and wild boar, are likely to
be completely extinct. Gazella subgutturosa Gii-
Idenstaedt, 1780 is considered the least common
species in the mammal fauna which has a very light
slender body structure, jida height 60-80 cm body
length 90-115 cm, weighing 18-33 kg. In time, ga-
zelles could be found in all plains and foothills of
Azerbaijan. In the middle of the 20th century, ga-
zelles were still found in the Ganja-Gazakh and Mil
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plains (Vereshchagin, 1959; Alekperov, 1966; Gu-
liyev, 1981; Guliyev, Asekrov, 2010, 2012; Guli-
yev, 1998, 2004, 2011, 2015). The main habitats of
gazelles in the world are the desert and semi-desert
regions of Iran, Afghanistan, West Pakistan,
Southern Mongolia, Northwest China, Uzbekistan,
Kazakhstan, Kyrgyzstan, Tajikistan and Turkmen-
istan. In the South Caucasus, the specific historical
and geographical areas where gazelles are distrib-
uted, cover the Kura-Araz lowland, along the Kura
River to Thilisi, and along the Araz River cover all
lowlands and foothills (Dyukov, 1930; Flerov,
1935; Vereshagin, 1942; Dementev, 1945; Mam-
betjumaev, 1955; ishunin, 1956).

In the South Caucasus, the territory of Azer-
baijan is considered to be a relatively most com-
mon area for this animal (Vereshagin, 1937; 1939;
1947). Based on the literature sources, gazelles
were widespread in the Acinohur, Kurakchay val-
ley, Eldar plain, Turt-Sarija, Karabakh, Mil, Mu-
gan plains, Gobustan steppes until the 1940s, and
their number began to decline sharply until the
1950s (Vereshagin, 1937; 1939; 1947; 1959). Dur-
ing the aerial survey in 1960-1961, a total of 131
gazelles were found in the above-mentioned areas
(14.3 thousand km?) (Kysmun, Illagumos, Kysues,
1985). In the Mugan Plain, the main densely popu-
lated area, gazelles have been completely eradi-
cated. The main reason for this was the hunting of
gazelles and the lack of any protection work. As a
result of Guliyev's research, modern habitats were
compared with the former habitats of gazelles (Gu-
liev, 1998; Musaev, Guliyev, Guliyev, 2010; Guli-
yev, 2015) and their reintroduction was clarified
(Fig. 1).

Currently, a successful program to restore the
historical habitat of gazelles is being implemented
in the country. The project "Protection, reintroduc-
tion, and restoration of historical habitats of ga-
zelles in the territory of the Republic of Azerbai-
jan" has been launched in order to achieve the res-
toration of gazelles in new areas by releasing them
to their existing historical habitats. To date, more
than 300 animals have been released in 6 areas.

For the first time in Azerbaijan, gazelles were
relocated to a number of potential reintroduction
areas as a result of the application of an improved
reintroduction method developed by scientists at
the Institute of Zoology of the National Academy
of Sciences (Guliyev, Askerov, 2011). New herds

of gazelles released into the territory of Acinohur
plain, Aggol, Absheron national parks, Gobustan
plateau are increasing.

Fig. 1. Historical and modern habitat of gazelles in
Azerbaijan (Guliyev, 2015)

The territories of Aghdam, Fizuli, Jabrayil, and
Zangilan districts liberated from occupation should
be studied for this purpose and, where possible, ga-
zelle herds should be restored. Based on the literature
sources, the range of deer or Caucasian deer (Cervus
elaphus Ogilbu, 1870) in Azerbaijan consists of lim-
ited areas (Fig. 2) and is found in very few areas (De-
mentev, 1933; Aliyev, 1965).

The former area of deer in Azerbaijan covered
all-mountain and plain forests and mountain mead-
ows. Vereshagin reports that in the early twentieth
century in the lower forest belts of Khachmaz, no
more noble deer are found (Bepemarus, 1959; Quli-
yev, 1998a; 2003b; 2008a; 2013v). In the upper forest
belts of Gusar, this animal became extinct in the 80s
of the XIX century. Until the end of the 19th century,
noble deer was found in the reeds and tugai forests in
the middle and lower reaches of the Kura River. The
complete disappearance of the noble deer in
Karabakh, in the Zayamchay valleys, and in the
mountain forests of Shamkir dates back to the 1920s.
According to Asadov, the areas of noble deer in Azer-
baijan cover a very large area - the foothills of the
Greater and Lesser Caucasus, the upper mountain
forests, and the tugai forests of the Kur-Araz in the
lowlands (Acamos, 1960). Deer have either left or
been destroyed in the Karabakh region.
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Fig. 2. Historical and modern habitat of deer
(Guliyev, 2015)

Fig. 3. The historical and modern habitat of the Cauca-
sian Chamois in Azerbaijan (Guliyev, 2015)

Populations of Caucasian noble deer can be
restored in the liberated Kalbajar, Lachin, Gubadli,
and Zangilan regions. The modern range of Cauca-
sian Chamois, (Rupicapra rupicapra caucasica L.,
1758) populations is currently limited to the south-
ern and northwestern slopes of the Greater Cauca-
sus (Fig. 3).

According to Vereshagin's (1959) research,
the historical range of this species also includes
the Murovdagh and Shahdag ranges in the Lesser
Caucasus.

They are found only in small numbers in the
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southern foothills of the Greater Caucasus Moun-
tains in Azerbaijan (Guliyev, 1998a, 2007a, 2015).
Caucasian Chamois are widespread in the moun-
tainous and forested mountains, beginning in the
western part of the Greater Caucasus and extending
to the east. In time, they were found in large num-
bers in the coastal areas and river valleys of the up-
per reaches of the Katekhchay, Shinchay, and
Turyanchay (Vereshagin, 1959).

By the end of the 19th century, this species is
expected to be completely extinct in the Lesser
Caucasus and in the upper reaches of the Zayam
River (Vereshagin, 1942). At present, a small num-
ber of puppies have survived in these areas. The
historical habitats inhabited by puppies in the terri-
tory of Azerbaijan have been suppressed due to
changes in natural conditions and anthropogenic
factors. The Caucasian Chamois remained in their
historical habitats, only on the southern and north-
eastern slopes of the Greater Caucasus (Guliyev,
2015).

Asadov gives information about the area of
the Caucasian Chamois in Azerbaijan and shows
that this animal was in time in the Lesser Caucasus
natural region of the republic in the late XI1X and
early XX centuries and that the Caucasian Chamois
has already become extinct in that area (Asadov,
1960).

As it is known from literary sources, Cauca-
sian Chamois lived in the natural regions of the
Lesser Caucasus in the past. As it is known from
literary sources, Caucasian Chamois lived in the
natural regions of the Lesser Caucasus in the past.
This roughly coincides with the Paleolithic period
(Gadjiyev, 1977).

Now in the Lesser Caucasus, this animal is
completely extinct (Guliyev, 2015). In the 30s of
the XX century, Caucasian Chamois also existed in
Karabakh, Shahdag range, and northwestern areas
of Murovdag. Historical conditions have been cre-
ated for the restoration of this species in the
Murovdagh range. Animals can be obtained in the
Zagatala reserve. The eastern foothills of the
Murovdag range have the status of a strict protec-
tion regime by Goygol MP. Therefore, it is pro-
posed to start a reintroduction project in the area
first. Thus, it is possible to begin the restoration of
the population of endangered mammal species
mentioned in the recent past in the liberated areas
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as soon as possible. Historical conditions have al-
ready been created for the reintroduction of these
species to their historical habitats.

CONCLUSION

Due to the lack of accurate information about
the existing fauna of Karabakh and surrounding ar-
eas, which have been under occupation for about
30 years, planned and long-term research should be
started. Territories of liberated regions should be
explored for gazelle (Gazella subgutturosa Gul-
denstaedt, 1778) in Aghdam, Fizuli, Jabrayil,
Zangilan regions, Caucasian noble deer (Cervus el-
aphus Linnaeus) in Murovdag range.
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Qarabag vo isgaldan azad olunan Jrazilorin faunasi va bazi iri momoli
heyvanlarin reintroduksiyasi perspektivlori

9.Q. Eyvazov
AMEA-mn Zoologiya Institutu, Baki, Azarbaycan

Magalodo moveud adabiyyat molumatlar: asasinda Qarbag vo isgaldan azad olunan araziloarin faunasi vo
bazi iri momali heyvanlarin tarixi areallarina reintrodukasiya mosalalorins aydinliq gatirilir. 9dabiyyat mo-
lumatlar1 asasinda miioyyan edilmisdir ki, Qarabag vo isgaldan azad olunmus orazilords hoagoratlar faunasi-
nin 56 névii nadir, endemik vo nosli kasilmak tohliikasinds olan névlordir. Kigik Qafgazin Azarbaycan
hissoasinin su hovzalorinds tasadiif edilon 53 név vo yarimnov baligdan 7 név Azarbaycanin “Qirmizi Ki-
tab”mna (2013), 4 nov iso JUSN-in Qirmuz1 siyahisina daxil edilmisdir. Azorbaycanin batraxofaunasina aid
11 n6v amfibilorden 4-na, herpetofaunasina aid 63 nov reptililordon iso 35-na bu arazilards rast galinir.
Azarbaycanin Kigik Qafgaz va ona bitisik dagotoyi arazilorinds rast galinon amfibilardon 1 név IUCN-nin
Qurmiz1 siyahisina, reptililordon iso 6 név IUCN-nin vo Azarbaycanin “Qirmizi Kitab”ma (2013) daxil
edilmigdir. Azarbaycanda isgala qodor mévcud olan 367 név qusun (hazirda Azarbaycanin ornitofaunasini
407 qus novii togkil edir) 200 noviina rast galinirdi. Hazirda Azorbaycan hiidudlarinda 115 név momoli
novil geydo alinmigdir. Qarabag arazisinds isgala godar 6 dastoys monsub, 75 momoli névii geyds alinmig-
dir. Isgala qodor 24 név Azorbaycanin “Qirmizi Kitabina (2013) daxil edilmisdir. Isgaldan azad olmus
bolgalards yaxin kegmisda nasli kasilmis bir nega iri mamali heyvan néviiniin bazilorinin (Ceyran - Gazella
subgutturosa Guldenstaedt, 1778, Qafgaz nocib marali - Cervus elaphus Ogilbu, 1870, kopgar - Rupicapra
rupicapra Linnaeus, 1758) populyasiyasinmnin borpasina oan qisa zamanda baslamaq miimkiindiir. Isgaldan
azad olmus Agdam, Fizuli, Cabrayil, Zongilan rayonlarinin arazilori bu mogsadls tadqiq edilmali vo mim-
kiin yerlards ceyran, Kalbacar, Lagin, Qubadli vo Zangilan rayonlar arazilarinds Qafqaz nacib maralinin,
Murovdag silsilasindo kopgarin populyasiyalarinin tarixi areallarina reintroduksiya edilmasi iigiin artiq
tarixi sorait yetismisdir.

Agar sozlar: Azarbaycan, Qarabag, fauna, baliglar, amfibilor, reptililor, quslar, mamalilor, reintroduksiya,
Qirnuzi Kitab

Kusotnslii Mup Kapabaxa u TeppuTopuii, 0cBOG0KIEHHBIX OT OKKYNAUMH 1
NepcneKTHBbLI PEMHTPOAYKIMU HEKOTOPBIX KPYIMHBIX MJIEKONUTAOLIMX

A.I'. JiiBa3oB
Hucmumym 300n02uu HAH A3zepbatioscana, baxy, Azepbatioscan

B crarhe Ha OCHOBE JOCTYITHOM JIMTEpaTyphl BHOCHTCS SICHOCTH B Bompocax o ¢ayHe Kapabaxa u ocBo-
00KICHHBIX TEPPUTOPHA, a TAKKE PEUHTPOAYKINH B UCTOPUIECKHIE MECTOOOUTAHHUS HEKOTOPBIX KPYITHBIX
mitekonuTatomux. CoriacHo IUTepaTypHBIM JaHHBIM, 56 BIUIOB HaceKoMbIX B Kapabaxe u Ha 0cBOOOX-
JEHHBIX TEPPUTOPHSX ABISIOTCS PEAKUMHE, SHAEMUIHBIMHU M HaXOJSIIUMUCS TI0]] YTPO301 NCYE3HOBEHUSI.
W3 53 Bua0B ¥ OABUIOB PEIO, OOMTAIOINNX B BOJOeMax azepbaiimpkanckoit uactu Manoro Kaskasa, 7 Bu-
noB 3aHeceHbl B KpacHytro kaury AzepbOaiimkana (2013 1.), a 4 Buna - B Kpacusriii ciucok MCOIL. Ha satux
TEPPUTOPUSIX TaKkxkKe BCTpedaroTest 4 u3 11 BU0B 3eMHOBOIHBIX, OTHOCSIINXCA K OarpaxadayHe u 35 u3 63
BHJIOB PENTHINH, OTHOCAIIMXCSA K repreTodayHe AzepOaiikana. 3 3eMHOBOAHBIX, oOuTaronmx Ha Ma-
nom KaBkaze u npuneratomux npearopbsix Asepoaiimxana, | Bun BueceH B Kpacusrit cimcok MCOII. B
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Kpacuyto kaury MCOIT u Asep6aiimpkana Baecens! 6 BumoB pernruiuii (2013). lo okkymamuu B A3epoOaii-
okaHe opHUTOdayHa OblIa MpencTaBieHa 367 BUIaMH, YHCIO KOTOPBIX B HACTOSIIEE BPEMS COCTABIISET
407, u3 Hux 200 BUIOB OOHAPYKEHBI Ha UCClielyeMoii TeppuTopun. Ha nanneiii MoMeHT B A3zepOaiimxane
orMmeuensl 115 Bunos miekonuratomux. Jo okkynanuu ¢ayna Kapabaxa Obita npeacraBieHa 75 BupaMu
MJICKOTIUTAIOMINX, OTHOCSIIUXCS K 6 oTpsimam, 3 HuX 24 Buna Obuth 3aHeceHbI B «KpacHyto KHUTY» A3ep-
Oatimkana (2013 r.). Ha 0cBOOOKAEHHBIX TEPPUTOPUSIX MOKHO HA4aTh BOCCTAHOBIICHHE TOMYJISILIUN HEKO-
TOPBIX M3 HEJAAaBHO BBIMEPLIMX BHJIOB KpYMHBIX MiekomuTarommx (rasenp - Gazella subgutturosa
Guldenstaedt, 1778, kaBka3ckmii Gmaropoausiii oaens - Cervus elaphus Ogilbu, 1870, cepua - Rupicapra
rupicapra Linnaeus, 1758). JTist 3Toro Heo0X0[MMO U3Y4UTh OCBOOOKICHHBIC OT OKKYIIAIINU TePPUTOPUH
Arnamckoro, @usynuHckoro, [xedpaniabckoro n 3aHMMIaHCKOTO PaiiOHOB, IO BO3MOYKHOCTH, PEHHTPO-
IyLMPOBaTh JDKeipaHa, Ta3ellb U 0J1aropoTHOTO OJICHS B ICTOPHYECKHE MECTa UX OOUTaHUS — Ha TEPPUTO-
puto Kenpbamxkapckoro, Jlaunackoro, ['ybaamimHCcKoro 1 3aHTHIaHCKOTO pAaHOHOB, a TIOIYJIISIINIO CEPHBI —
Ha MypoBaarckuii xpedeT, Tak Kak Bce 00bEKTUBHBIE YCIOBHS JIJISl TOTO YKE €CTb.

Knroueswle cnosa: Azepoaiioscan, Kapabax, ¢hayna, puiovl, amghubuu, penmunuu, nmuysi, MAeKONUMaro-
wue, peunmpooykyus, Kpacnas knuea
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The orographic elements, vegetation cover of the alpine-subalpine zone, its taxonomic structure, and
endemism of the Karabakh natural subregion were investigated. A total of 608 plant species (14% of
Azerbaijan flora) belonging to 65 families and 253 genera are identified in the region. Of them, 353
species are wide areal plants, 255 are endemic species with different distribution statuses. Asteraceae
(79), Poaceae (41), Lamiaceae (32), Fabaceae (31), Rosaceae (30), Caryophyllaceae (28), Ranuncula-
ceae (23), Brassicaceae (21), Apiaceae (25) found in the region are dominant families. The 18 genera
found in the area are sensitive and are represented by only one species in the flora of the region.
Asteraceae (67), Fabaceae (18), Apiaceae (18), Caryophyllaceae (17), Lamiaceae (14), Ranunculaceae
(14), Brassicaceae (21) are dominant endemic families. Among the endemic species, 13 are local en-
demic species native to Transcaucasus.

Keywords: Karabakh natural subregion, biodiversity, alpine-subalpine landscapes, endemism, sensitive

species

INTRODUCTION

The study of the alpine and subalpine vegeta-
tion has a foundational role in ecology. Because, al-
pine-subalpine plants grow in harsh climatic condi-
tions (low temperatures, prolonged frost, heavy
snow accumulation, ultraviolet radiation, poor nutri-
tion, wind), limit the vegetative period. These fac-
tors influence the plant population size. These data
allow us to assess the climate change impacts on the
population.

Located within the Caucasus Ecoregion,
Karabakh natural subregion is considered an im-
portant area, due to its biodiversity, especially
plant species. The region is known for its high en-
demism, and unfortunately, some of the plant spe-
cies are at the edge of extinction due to afforesta-
tion, fires, excessive grazing, hybridization, and
climate changes.

MATERIALS AND METHODS
Alpine and subalpine vegetation of the Kara-

bakh natural subregion and their temporal changes

http://dx.doi.org/10.29228/jlsb.19
Available online 30 December 2021

are rarely studied and are concerns only some tax-
ons (Haciyev, 2004; Ibadullayeva et al., 2015;
Oskarov, 2016; Aslanova, 2018). The main re-
searches in this region were performed 30 years ago
due to the occupation of these territories by the
Armed Forces of Armenia. Therefore, our studies
were carried out on plant diversity in other territories
of the region — in high-mountains slopes of the
Shahdagh, Shakarbeyli, Garaarkhaj, Garadag,
Chanliyal ranges, and Goshgardag, Kapaz moun-
tains. In assessing of biodiversity dynamics and sta-
tus of the territory, used also the data of the last 70
years (I'poccreiim, 1955; Komapos, 1960). We also
used data from online atlases and plant guides, such
as Plantarium, Royal Botanic Gardens, World
Plants, The Plant List, etc.

RESULTS AND DISCUSSION

The Karabakh natural subregion is located in
the West part of Azerbaijan and in the South-West
part of the Lesser Caucasus. The region consists of
some orographic units such as Shahdag Range,
Gokche Range, Karabagh volcanic Plateau,
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Karabakh Range, and some of the little ranges to-
ward the different sites (Fig. 1). The subalpine
landscapes in the Karabakh natural subregion are
represented from the elevation of 1700-1800 m
a.s.l to 2300-2400 m a.s.l. The alpine landscapes
lie from 3200 m a.s.l. to 3500 m a.s.l. (Myceun6os,
2003; Mommodov, 2015). The lower and upper
boundaries of these landscapes and their transition
depends on their altitude features and location. The
transition from subalpine to alpine landscape is ac-
companied by ecotones — transition zones, where
sparse and small trees and tall grasslands are re-
placed by low-statured, non-arboreal, and densely
packed vegetation.

As seen in Fig.1 the Karabakh natural subre-
gion is divided into 5 parts: 1. Shahdag Range and
lateral ranges (Shakarbeyli, Garaarkhaj, Garadag,
Chanliyal ranges and etc.); 2. Gokche Range;
3. Karabakh Range and lateral ranges (Ziyarat,
Baghirkhan, Girkhgiz ranges, etc.); 4. Murov
Ranges and lateral ranges (Gaflan-Gala, Bulag-
dagh, Goshgar, Pant, Gara Gaya ranges, etc.);
5. Karabakh Plateau and lateral ranges (Saribulag-
dag, Hochaz, Mikhtokan, Uzunyal, Eshek mey-
dani, Chil Gaya, Khojayurd, etc.). Each of these
parts has specific features of biodiversity.

The soils that are found in the alpine and sub-
alpine belt of Karabakh natural subregion are
mountain-meadow primitive, residually carbonate
mountain-meadow, field mountain-meadow and
mountain-meadow peat soils (Mommodov, 2014).

The region also has a reach landscape diversity.
Within this territory, there are two types of land-
scapes: high-mountain subalpine forest-shrub-
meadow landscapes and high-mountain alpine
shrub-meadow landscapes and 18 landscape species
(Mammodov, 2015; Olizads, 2017).

Nakhchivan "8
Autonomichiif
Republic %

Fig. 1. Relief map of the Karabakh natural subregion

The plant taxonomy of Alpine and Subalpine
vegetation of the Karabakh natural subregion is
shown in Table 1.

According to the number of species leading
families of Karabakh flora are: Asteraceae (79), La-
miaceae (32), Rosaceae (29), Fabaceae (29), Cary-
ophyllaceae (28), Ranunculaceae (23), Brassica-
ceae (21), and Apiaceae (20) (Table 2). There are 25
dominant genera of alpine-subalpine landscapes in
the region (Table 3). As seen from the Table Cam-
panula (Campanulaceae; 25), Carex (Cyperaceae;
20), Veronica (Plantaginaceae; 16), Senecio (Aster-
aceae; 15), Silene (Caryophyllaceae; 15) are domi-
nant plant families.

Table 1. Plant taxonomy of Alpine and Subalpine vegetation of the Karabakh natural subregion.

N Class _ Families, n _ Genera, n _ Species, n
B Region Flora Region Flora Region Flora
1. |Lycopodiopsida 1 2 1 2 1 2
2. |Polypodiopsida 4 6 9 24 11 55
3. |Gnetopsida 1 1 1 1 1 6
4. |Pinopsida 2 3 1 3 3 16
5. |Liliopsida 11 25 38 213 123 958
6. |Magnoliopsida 46 95 203 771 469 3351
Total: 65 133 253 1015 608 4388
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There are 23 sensitive plant families repre- (Myprazanues, 2012). Most of these species occur
sented by the only genera and species in the alpine- in high mountainous landscapes (Tarauos, 2013;
subalpine vegetation of the region (Table 4). Shulkina et al., 2014; Zazanashvili et al., 2000).
Table 2. Dominated families and its structure of alpine- Table 3. Distribution of the alpine-subalpine genera/
subalpine flora of the Karabakh natural subregion. species of the region.

N Eamilies - Ge_nerq, n - Spesiet%, n B : Numbt_er of species
3 in region [in flora|in region|in flora Ne|  Genera Families inthe | inthe | o
Polypodiopsida (11 species) flora | region
1. |Aspleniaceae | 5 [ 10 | 7 [ 21 Liliopsida
Liliopsida (113 species) 1. |Carex Cyperaceae 116 12 10
1. |Poaceae 13 113 41 469 2. |Allium Amaryllidaceae 51 8 12
2. |Cyperaceae 5 19 17 116 3. |Ornitho-  |Asparagaceae 55 8 9
3. |Asparagaceae 6 14 16 55 galum
4. |Orchidaceae 4 20 12 62 4. |Iris Iridaceae 36 6 17
5. A_m_aryllldaceae 2 4 11 51 5. |Alopecurus |Poaceae 469 6 1
6. [Liliaceae - 3 - 4 - 6 55 6. |Poa Poaceae 469 6 1
Magnoliopsida (463 species) 7. |Gagea Liliaceae 55 5 9
7. Aste_raceae 41 121 79 572 Magnoliopsida
8. |Lamiaceae 14 37 32 219
9 |Fabaceae 10 23 31 293 8. Cgmpa_nula Campanulaceae | 60 15 25
10.|Rosaceae 11 33 30 216 9. [Hieracium |Asteraceae 572 11 2
11.|Caryophyllaceae 11 34 28 191 10.|Nepeta Lamiaceae 222 10 5
12.|Ranunculaceae 12 23 23 101 11.|Veronica  |Plantoginaceae | 101 10 10
13.|Brassicaceae 14 82 21 245 12.|Alchemilla |Rocaceae 216 10 5
14.|Apiaceae 11 70 20 182 13.|Saxifraga |Saxifragaceae 14 9 64
15.|Orobanchaceae 6 16 18 73 14.|Trifolium  |Fabaceae 293 9 3
16./Campanulaceae 1 7 15 58 15.|Pyrethrum  |Asteraceae 572 8 1
17.|Plantaginaceae 5 12 16 101 16.[Senecio  |Asteraceae 572 8 1
18.|Gentianaceae 4 6 10 22 17.|Ranunculus |Ranunculaceae | 101 7 7
19.[Primulaceae 3 8 10 2 18.|Gentiana  |Gentianaceae 22 7 32
19.|Psephellus |Asteraceae 572 7 1

Endemism of the territory. The number of 20.|Heracleum |Apiaceae 183 6 3
endemic species in the flora of any area is an indica- 21 |Anthemis  |Asteraceae 572 6 1
tor of the specificity and uniqueness of the vegeta- 22.|Tragopogon |Asteraceae 572 6 1
tion of that area. In the Caucasian flora described 23.|Jurinea Asteraceae 572 5 1
1600 endemic plant species belonging to 13 en- 24.Vicia Fabaceae 293 5 2
demic genera, which is about 25% of the total flora 25.[Thymus Lamiaceae 222 5 2
Table 4. Sensitive plant families represented in the region.

Family taxons
Families Species Status
Genera
Name n
1 2 3 4 5 6
Lycopodiopsida
1. [Selaginellaceae [Selaginella [S.helvetica | 1 | Widespread
Polypodiopsida
2. Alismataceae Alisma A. plantago — aquatica 5 Widespread
3. Ophioglossaceae Botrychium B. lunaria 4 Widespread
Gnetopsida
4. | Ephedraceae [Ephedra [E.procera | 5 | Widespread
Pinopsida
5. |Taxaceae [Taxus [T.baccata | 1 | Widespread
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Table 4 continued

1 ] 2 | 3 | 4 5 | 6
Liliopsida
6. Colchicaceae Colchicum C. speciosum 11 Subendemic
7. Melanthiaceae Veratrum V. lobelianum 2 Widespread
Magnoliopsida

8. Aceraceae Acer A. trautvetteri 8 Subendemic
9. Fagaceae Quercus Q. macranthera 9 Subendemic
10. Grossulariaceae Ribes R.orientale 4 Widespread
11. Polygalaceae Polygala P. alpicola 9 Caucasian endemic
12. Salicaceae Salix S. caucasica 16 Subendemic
13. Celastraceae Parnassia P. palustris 6 Widespread
14. Ceratophyllaceae Ceratophyllum C. demersum 2 Widespread
15. Oxalidaceae Oxalis O. acetosella 3 Widespread
16. Solanaceae Solanum S. persicum 18 Widespread
17. Urticaceae Urtica U.dioica 7 Widespread
18. Viburnaceae Viburnum V. lantana 4 Widespread

n — number of species in the flora of Azerbaijan
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Fig. 2. Characteristic plants of the alpine-subalpine flora of the Karabakh natural subregion:
Upper left: Astrantia trifida (Transcaucasica)

Upper right: Campanula sibirica (Wide areal)

Down left: Linum hypericifolium (North Caucasus, Transcaucasus, Turkey)

Down right: Senecio sosnowskyi (North Caucasus, Transcaucasus).
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Table 5. Dominant plant families and their characteristics.

In landscapes

<

o c g
Ne Families 2 c g 2

o | = | E =

S| 8|8 ]

s || 0| & |4%

Liliopsida
1. |Amaryllidaceae 51 9 8 89 16
2. |Poaceae 469 | 33 7 21 1
3. |Asparagaceae 55 9 7 78 13
4, |Iridaceae 36 9 7 78 19
5. |Liliaceae 56 7 6 86 11
6. |Orchidaceae 62 12 4 33 6
Magnoliopsida

1. |Asteraceae 573 | 114 | 67 59 12
2. |Fabaceae 293 | 31 18 58 6
3. |Apiaceae 183 | 20 | 18 90 10
4. |Caryophyllaceae 191 | 27 | 17 63 9
5. |Rosaceae 216 | 30 15 50 6
6. |Lamiaceae 222 | 32 14 44 6
7. |Ranunculaceae 101 | 23 14 61 14
8. |Brassicaceae 245 | 22 10 45 4
9. |Orobanchaceae 73 18 8 44 11
10. |Campanulaceae 60 | 15 9 60 15
11. |Plantaginaceae 101 | 15 7 47 7

There are 296 endemic species with different
distribution statuses in alpine-subalpine vegetation
of the Karabakh Natural Subregion (Table 5). Of
them 41 species in 8 families belong to Liliopsida.
Therefore, the originality of plant diversity of the
region is about 7% of the total flora and about 50%
of the landscape flora.

These species have different geographical ar-
eas and habitats. Some of them cover the entire
Caucasus Ecoregion (North Caucasus, Transcauca-
sus, Turkey and Iran). The second group of species
is widespread only in the North and South Cauca-
sus. The third group of species is distributed in the
same landscapes of the North Caucasus, Transcau-
casus and Turkey. Finally, the fourth group of en-
demic species are found in the alpine-subalpine
landscapes of the North Caucasus, Transcaucasus
and Iran territories (Fig. 3, Table 6, Table 7).

50

The boundaries of the Caucasus Ecoregion and
alpine and subalpine grasslands

40
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Fig. 3. Boundary of Caucasus Ecoregion and distribution of endemic plant species
of the Karabakh Natural Subregion
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Table 6. Distribution of dominant endemic families of Karabakh Natural Subregion within Caucasus Ecoregion.

Number of endemic species in the families

&
&
— C (<5}

—_ o =3 g 3 58
Distribution of endemic species 39 K] 5] 1 81 ¢
Eel &8l o | 2| s |2 |82 |8/2|¢
2= § | § | s | § |28 |&8|8 |8 8¢
S| 5| 2| | 8| 2| €| g|8|E|S
o @ 177) Q. [ < ¢ © o — [ =
G < < (@) [N o - 04 m| O|O
North Caucasus, Transcaucasus 68 23 3 5 7 1 4 3 3 1 2
North Caucasus, Transcaucasus, Turkey 97 18 3 6 4 3 3 6 6 4 5
North Caucasus, Transcaucasus, Iran, Turkey 83 10 7 5 5 8 5 3 - 2 1
Transcaucasus 29 11 4 1 1 - 2 2 1 - -
North Caucasus, Transcaucasus, Iran 19 5 1 - 1 2 - 1 - 2 -
Total 296 67 18 17 17 14 14 14 | 10| 9 8

Table 7. Regional endemic (native to the Transcaucasus) plants occurring in the Karabakh Natural Subregion.

N | Families |

Species

Liliopsida

1. [Iridaceae (3)

|Iris caucasica var. multiflora, l.grossheimii, l.winogradowii

Magnoliopsida

2. |Apiaceae (4)
H.albovii

Astrantia trifida, Carum komarovii (Aegopodium komarovii), Heracleum schelkovnikowii,

3. |Asteraceae (11)

picznikovii

Echinops pungens (E.szowitsii), Hieracium karjaginii (H.levicaule supsp. karjaginii), Jurinea
blanda, J.grossheimii, J. praetermissa, J.spectabilis, Lactuca kirpicznikovii, Psephellus
karabaghensis, P. transcaucasicus, P.komarovii (Tanacetum zangezuricum), Scorzonera Kir-

Brassicaceae (1)

Alyssum globosum (Takhtajaniella globosa)

Caprifoliaceae (1) Cephalaria armeniaca

Silene depressa

Fabaceae (1) Lathyrus ciliatidentatus

4

5.

6. |Caryophyllaceae (1)
7

8

Lamiaceae (2)

Ajuga oblongata, Scutellaria sevanensis

9. |Linaceae (1) Linum subbiflorum

10. |Papavearceae (1) Papaver zangesurum

11. |Plantaginaceae (1)

Linaria schelkownikowii (L.grossheimii)

12. |Rosaceae (2)

Alchemilla epipsila, Rosa isaevii

13. |Thymelaceae (1) Daphne axilliflora
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Qarabag Tabii Yarimvilayatinin subalp-alp landsaftlarimin bitki ortilyiiniin
taksonomik strukturu va ekoloji analhz1 (Ki¢ik Qafqaz Tabii Vilayati daxilinds)

E.F. Yusifov

AMEA-nin Dendrologiya Institutu, Baka, Azarbaycan

Qarabag tobii yarimvilayatinin orografik elementlori, arazinin alp-subalp landsaftlarinin bitki miixtalifliyi,
taksonomik strukturu, endemizmi arasdirilmisdir. Orazids 65 fasils, 253 cinss aid 608 bitki ndvii miioyyan
edilmigdir. Azarbaycan florasinin 14%-ni togkil edon bu névlordon 312 név genis arealli, 296 nov iso
miixtalif statuslu endem névlardir. Fasilalor arasinda Asteraceae (79), Poaceae (41), Lamiaceae (32), Fa-
baceae (31), Rosaceae (30), Caryophyllaceae (28), Ranunculaceae (23), Brassicaceae (21), Apiaceae (25)
fosilalori dominant fasilolordir. Orazids rast galinon 18 fasilo hassas fasilalor olub region florasinda yalniz
1 n6v ilo tamsil olunur. Asteraceae (67), Fabaceae (18), Apiaceae (18), Caryophyllaceae (17), Lamiaceae
(14), Ranunculaceae (14), Brassicaceae (21) endem névlorin saymna gora dominant fasilslordir. Endem
novlardan 13 név regional endem név olub Canubi Qafgaz endemloridir. Burada Asteraceae (11), Apiaceae
(4) va Iridaceae (3) fosilalori iistinliik toskil edir.

Agar sozlar: Qarabag tabii subregionu, bioloji miixtaliflik, flora, alp, subalp, endemizm, hassas noviar
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TakcoHoMHuUYecKasi CTPYKTYPa M IKOJIOTHYECKHUI aHAJIN3 PACTUTEIHLHOCTH
anpnuiicko-cydansnuiickux Janamagros Kapadaxckoii [Ipupoanoii O6aactu (Manbiii KaBka3)

9.®. IOcudos
Hnemumym oendponocuu HAH Azepbaiioscana, baxy, Azepbaiiosican

Uzyuensl oporpaduueckue 3eMEHTHI, BUJIOBOW COCTaB, TAKCOHOMHUYECKAs CTPYKTYpa, SHJCMHU3M pacTe-
HUH anpnuicko-cybanpimiickux JdanamadroB Kapadbaxckoii mpuponHoit oomacti. Ha Tepputoprn BBIsSB-
nenbl 608 BUAOB pacTeHU, OTHOCAIUXCS K 65 ceMelicTBaM U 253 pojgam. M3 3TUX BUAOB, KOTOPHIE CO-
ctaBisa0T 14% dmoper Azepbaiimxana, 312 SBISIOTCS MUPOKOApEATbHBIMHI BUIAMH, a 296 - SHIeMUIHbBIE
BHUJIBI C pa3nuuHbiM cTatycoM. CemeiictBa Asteraceae (79), Poaceae (41), Lamiaceae (32), Fabaceae (31),
Rosaceae (30), Caryophyllaceae (28), Ranunculaceae (23), Brassicaceae (21), Apiaceae (25) sBistoTCS
NOMHUHAHTHBIMU. Cpel ceMeNCTB, BCTPEUAIOLUXCs B PETHOHE, 18 SBIAIOTCS YyBCTBUTEIBHBIMHU CeMeii-
CTBaMHM M IMPEJICTABICHBI ¢AMHCTBEHHBIM BuoM. Asteraceae (67), Fabaceae (18), Apiaceae (18), Caryo-
phyllaceae (17), Lamiaceae (14), Ranunculaceae (14), Brassicaceae (21) sBIsOTCS JOMHUHUPYIOIIAMHE SH-
JEMUYHBIMU ceMelicTBaMu. 3 SHIEMUYHBIX BUIOB BCTPEUAIONTUECS B peruoHe 13 BUIOB SBIIAIOTCS PETH-
OHAJILHBIMHU dHIEMHUKaMU T.¢. suaemMukamu IOxuoro Kaskaza. Cpenu nux Asteraceae (11), Apiaceae (4)
u Iridaceae (3) toMUHHDYIOT.

Knroueswie cnosa: Kapabaxcrkas npupoouas ooaacme, buoiocuyeckoe pazHoodpasue, Gaopa, anbnuicKutl,
cybanbnutickutl, IHOeMU3M, 4y6CmMEUmenbHble 8U0bl
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The presented work substantiates the importance of mycological assessment of the current ecological
situation in the liberated territories of Azerbaijan and its implementation due to changes caused by
both the occupation factor and global problems on the planet. The assessment of a specific biotope
would be incomplete without studying the fungi that are actively involved in all the ecological func-
tions that occur in nature. Therefore, the implementation of research in accordance with the priority
areas of the world is important both from a scientific and practical point of view and will allow the
realization of the probability of achieving interesting results.

Keywords: Occupied territories, natural resources, bioresources, fungi, biologically active substances,

phytopathogenic fungi

INTRODUCTION

The state of natural resources used in various
areas (industry, agriculture and household), first of
all, quality indicators are determined by various
criteria, one of them and the most important is re-
lated to biotic factors. Since this indicator covers
all taxonomic groups of living things on Earth, it is
a matter of special attention and worries everyone.
Despite the fact that the quality of resources de-
pends on humans, every year a large group of liv-
ing things, as well as humans, get sick and even die
due to biological contamination of resources
used(food, feed, medical, technical, etc.) for vari-
ous purposes (Ucar et al., 2016 ). For this reason,
identification, forecasting and management of bio-
logical pollution of resources is one of the current
areas of research widely conducted in the world to-
day(Altenburger et al., 2019; Tran et al., 2020).

The liberated territories of the Karabakh region
as a result of the 44-day counter-offensive of our
victorious army under the leadership of the Presi-
dent of the Republic of Azerbaijan, Supreme Com-
mander-in-Chief Ilham Aliyev are of greater im-
portance against the background of the above-men-
tioned tasks. This is confirmed by the following:

http://dx.doi.org/10.29228/jlsb.20
Available online 30 December 2021

First, the territories of Azerbaijan occupied
since 1988 with the help of the patrons of the Re-
public of Armenia, are rich and colorful in nature
(https://files.preslib.az/projects/azereco/ru/
eco_m2_6.pdf). Thus, there are more than 2000
plant species, in the plain places such as wormwood,
wormwood-saline semi-border, steppe and semi-
steppe vegetation in the foothills, shrubs on moun-
tain slopes, deciduous forests cover a large area.
Subalpine and alpine meadows are at an altitude of
2000-2300 m above sea level. Due to all forms of
crop production, the wide diversity of flora and
fauna, diversity of natural resources and large re-
serves, it was not only lagging behind other territo-
ries of Azerbaijan but in some respects was charac-
terized by superior performance. The number of
sunny days a year is 2000-2400 hours there. Soil
types are also characterized by a wide variety, and
here are found chestnut, light chestnut, brown
mountain-forest, brown mountain forest, dark
mountain-meadow and  other  soil  types
(https://lwww.virtualkarabakh.az/az/post-item/26/
45/qarabag-tebieti.html). These areas are also char-
acterized as areas of distribution of animal and plant
species included in the "Red Book of Azerbaijan"
(2013).
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Secondly, due to the occupation, scientific re-
search was not carried out by the Institutions of the
Republic of Azerbaijan. If the study was carried out,
it covered a certain part of the occupied territories.
For example, in 1986, | and Ph.D. H.E.Kanigina, an
employee of the Institute of Botany of ANAS, began
to conduct field mycological studies in the forests of
the Kelbajar and Lachin regions, but we could not
bring these studies to a definite result, since then
those territories have been closed for such studies. It
should be added that even during the Soviet era, there
were special difficulties in clarifying a number of is-
sues in the Daglig Karabakh (in the territory of the
former Daglig Karabakh Autonomous Region). In
short, the liberated territories are characterized as
hardly studied areas for the Azerbaijani scientific
community for about a century.

Third, the occurrence of specific anthropo-
genic pollution as a result of military operations in
the territories, large and small-scale military con-
flicts, and depending on its character in nature, pri-
marily in the bioresources of the area creates spe-
cific changes. Sufficient research material (Linden
et al., 2004; Rueveny et al., 2010) confirms that
changes in these types of effects are often negative.

Fourth, it is a form of the attitude of the occu-
piers towards the territories. Thus, the occupation
is to give preference to approaches to the natural
resources of these areas, which are difficult for the
human mind to understand, and which, without ex-
aggeration, can be called both biological and envi-
ronmental terrorism. The aggravation of the situa-
tion was aggravated by the fact that the Republic
of Armenia didn’t accede to international conven-
tions on the protection and efficient use of natural
resources, as well as military conflicts (for exam-
ple, related to transboundary waters). The results
of preliminary research conducted by various govern-
ments (Ministry of Ecology and Natural Resources)
(https://sputnik.az/20201023/azerbaycanin-bitki-or-
tuyunun-qirx-iki-425274032.html) and scientific in-
stitutions (Institute of Microbiology, Soil Science
and Agrochemistry of ANAS) of the Republic of
Azerbaijan prove it today. Thus the analysis of
samples taken from the water, soil and plant of the
liberated territories, it observed the negative effects
on both nature and human health. For example, in
our researches at the Institute of Microbiology of
ANAS, in some rivers of the liberated territories in
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the Fizuli region, the amount of heavy metals ex-
ceeded the permissible concentration, the number
of microbiota and moisture decreased, the back-
ground toxicity increased, etc. confirmed. In addi-
tion, the field observations of the Institute’s staff in
Shusha and in the Lachin corridor, as well as the
initial laboratory analysis of water and soil samples
taken from there, gave serious grounds to say that
the occupation factor had a significant impact on
the area and that these facts were negative.

Finally, as a result of increasing anthropogenic
impacts on the environment, global problems (des-
ertification, climate change, biodiversity degrada-
tion, salinization, etc.) are emerging and increas-
ingly affecting all parts of the world to one degree
or another (McMichael et al., 2008). This, in turn,
has made it necessary to re-evaluate the natural re-
sources, including bioresources of the areas studied
extensively some time ago (20-30 years ago) in re-
sponse to changing conditions. Because biore-
sources are more sensitive to both pollution and the
effects of pollution. Thus, the interactions between
plants, animals, fungi, and other living things that
make up biodiversity determine the state of an eco-
system, and therefore any factor that causes them to
change at the same time causes the ecosystem to
change as a whole (Fisher et al., 2006). In order to
restore the status quo of the occupied territories in
accordance with today’s realities and to prepare a
scientific basis for its effective use, it is necessary to
study all the creatures that have settled there and are
potentially bioresources. Thus, one of the main
problems of modern biological science, as well as
various fields (botany, zoology, mycology, etc.) is
the development of scientific and practical bases for
the protection of biodiversity on earth and their use
in accordance with the principles of sustainable de-
velopment. To this end, research such as the com-
plex relationships between the individual compo-
nents of any ecosystem and their functional signifi-
cance, as well as a comprehensive study of the de-
velopment dynamics, interactions and productivity
of various biocomponents in the ecosystem (Perotto
et al., 2013) are important.

It should be noted that while the number of eu-
karyotic organisms (plants, animals and fungi) on
Earth is now known to be more than 2 million, the
number of actual worlds in nature is much higher. For
example, the number of eukaryotic species on Earth
is estimated to be 8.7 million (Mora et al., 2011).
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It should be noted that fungi, which are im-
portant components of the heterotrophic block of
any ecosystem where bioresources are important
and contain organic matter, lag behind both animals
and plants in terms of the number of species. Thus,
according to classical approaches, the number of
species of fungi identified for science is now equal
to 100 thousand, which is several times less than the
species of plants and animals known to science.
Nevertheless, fungi are actively involved in all en-
vironmental functions (production, destruction,
identification and regulation) that occur in nature
(Schmit and Mueller, 2007) Thus, on the one hand,
fungi that are actively involved in the pollution of
resources and regulation of species composition of
biodiversity, on the other hand, the mineralization of
organic matter (Arefyev, 2010) with soil and water,
as well as various metabolites they also take an ac-
tive part in enrichment. Among these metabolites
are those that are useful in terms of both practical
needs (various polysaccharides with functional ac-
tivity, surface acids, photohormones, etc.)
(Bakhshaliyeva et al., 2020; Frljak et al., 2021;
Hoeksma et al., 2019) but also dangerous to human
health (mycotoxins) (Greef-Laubscher et al., 2020)
It is no coincidence that mushrooms are considered
to be figuratively disrupting harmony in nature, con-
fusing researches and descendants of the devil, and
are now considered a major threat to food security
in the world (Hyde et al., 2018). Therefore, without
these studies, research aimed at assessing any eco-
system cannot be considered comprehensive. There-
fore, attention should be paid to research in the lib-
erated areas, and fungi should be one of the most
widely studied organisms.

It would be appropriate to touch on the issue
of fungi, which is related to the number of species
of fungi. As mentioned, there is a difference be-
tween the actual number of living things on Earth
and the number of species of living things known
to science, and this difference is for the benefit of
nature. The idea that the number of fungal species
assigned to classical approaches (based on cul-
tural-morphological and physiological characteris-
tics) is 7-8% of those that exist in nature no longer
reflects reality, and the number of species of fungi
that exist in nature 1.2-1. Not 5 million (Hawks-
worth, 2004), not 3.5-5.1 million (Blackwell,
2011), 12 million according to molecular phyloge-
netic approaches (Wu et al., 2019), and this figure
will be one in the future is likely to rise as much.

At present, the study of fungi is carried out in
several aspects, and if we summarize the research
conducted in connection with their study, it is clear
that the research conducted in connection with their
study is devoted to solving the following tasks:

Determination of the species composition of
fungi as one of the important components of biodi-
versity on Earth based on modern molecular ge-
netic methods;

Search for active producers of biologically ac-
tive substances, including various substances with
pharmacological activity, selection of active pro-
ducer and determination of the effect of the ob-
tained substances, the field of application, develop-
ment of production technology;

Diseases caused by fungi, development of
methods for their prevention and identification of
opportunities for the use of fungi in biological con-
trol;

The use of fungi as strain — producers, which
allows making non — traditional substrates suitable
for practical use by biological conversion, obtain-
ing biomass energy, etc.

According to the above, if we try to assess the
liberated territories, we must first note that, in gen-
eral, the first mycological studies in Azerbaijan
were conducted in these liberated territories
(quoted from Akhyndov et al., 2008), which coin-
cided with the 4th quarter of the XIX century. This
is one of the new facts that will be noted in a posi-
tive light in terms of mycological assessment of the
liberated territories of the Karabakh region, which
today is important only in terms of the history of
mycological research. The cases of timely collec-
tion and herbarium samples collected from these
areas (for example, in the Institute of Botany of
ANAS) can be considered as positively evaluated,
but they are also the most historically important at
the present stage of development of mycology.

CONCLUSIONS

Thus, for the above reasons, recalling that no
systematic mycological research was carried out
even before the occupation and that all living and
non-living components of the area changed as a re-
sult of both occupation and natural processes, these
areas are now open for mycological research. It is
safe to say that it is an interesting object. At the
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same time, if we take into account that the natural
soil, climate, flora and fauna on the region are in a
sense specific, the quantitative indicators of the
producer of one or another feature are so variable
at the strain level, then at least 30 years of full sci-
entific research there will be no doubt that interest-
ing results will be obtained both from a scientific
and practical point of view in a remote and diverse
area. Therefore, it is necessary to conduct myco-
logical research in the liberated territories, to assess
the current ecological condition of the liberated ter-
ritories, restoration and efficient use of resources,
as well as to scientifically assess the potential of
biodiversity inherent in the nature of Azerbaijan is
the issue.
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Azarbaycanin isgaldan azad olunmus arazilorinds mikoloji tadqiqatlarin apariimasinin
zaruriliyi va galacok tadqiqat istiqamatlori

P.Z. Muradov
AMEA-nin Mikrobiologiya Institutu, Baki, Azarbaycan

Toaqdim olunan isdo Azorbaycanin iggaldan azad olunmus srazilorinin miiasir ekoloji vaziyyatinin mikoloji
cohatdan giymatlandirilmasinin vacib olmasi vo bunun hom iggal faktorundan irali golon, ham do planetds
bas veran global xarakterli problemlordon yaranan doyisikliklara gora hoyata kegirilmasi asaslandirilir. To-
biotda bas veran biitiin ekoloji funksiyalarinin hamisinda aktiv sokilds istirak edon géboloklori tadqiq et-
moadon konkret bir biotpun ekoloji voziystinin giymotlondirilmasinin yarimg¢iq olmasina sobob olmasi vo
bu sababdon do tadgiqgatlarin diinyada aprilanlarin piroritet istigamatlora miivafigq apariimast hom elmi, hom
da praktiki baximdan shamiyyat kasb edan naticalarin alds edilmasini zarurilasdiracokdir.

Acar sézlor: [sgal olunmus orazilor, tabii ehtiyatlar, bioresurslar, gobaloklor, bioloji aktiv maddalar, fitop-
atogen gobalaklar

BasxkHocTh MHKO0JIOTHYECKUX HCCJIEIOBAHMIT M HANTPaBJIeHUs OyTyIIMX HCCIeT0BaAHUM
HA 0CBO0O0KIEHHBIX TePPUTOPHAX A3epOaligxaHa

I1.3. Mypanos
Hucmumym muxpoduonoecuu HAH Azepoaiioxcana, Baxy, Aszepbaiioscan

B npencraBnenHoit pabote 000CHOBBIBAETCS BAXKHOCTh MUKOJIOTUYECKON OIEHKH COBPEMEHHOM 3KO-TOTH-
YEeCKOW CUTYyalliy Ha OCBOOOKIEHHBIX TePPUTOPHUIX A3epOaiikaHa u e€ peann3alnnd B CBSI3U C U3MEHe-
HUSIMH, BBI3BaHHBIMH KaK OKKYIAIIHOHHBIM (PaKTOPOM, Tak M II00ajbHBIMH Ipo0ieMaMHu Ha riaHeTe. bes
WCCIIEIOBaHNA TPHUOOB, KOTOPhIE aKTUBHO 33J€HICTBOBAHBI BO BCEX DKOJOTMUYECKUX (DYHKIHSIX TPUPOIHI,
OIIEHKAa 3KOJIOTHYECKOTO COCTOSIHHUSA TOTO UM MHOTO OMOTOTIA SIBISIETCS HETIOJIHOW, U TIO3TOMY NPOBEICHUE
WCCIIEIOBAaHNH, COTIIACHO NPUOPHUTETHBIM HAIPABJICHUSIM B MUPE, CIe/IaeT HEOOXOIUMBIM MOJTyYeHHE KaK
HAy4HO-, TaK U IPAKTUYECKHU 3HAYUMBIX PE3YJIbTATOB.

Knwouesvie cnosa: Oxkkynuposantvle meppumopuu, NpupooHvle pecypcsbl, buopecypcul, epudsl, buosou-
yecKu aKkmueHvle gewecmsd, pumonamozenivle epuobl
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Identification of the environmental consequences of the 30-year occupation of Karabakh and its ad-
jacent territories by the Armenian armed formations is an important and urgent research task. Ob-
ject-Based Image Analysis (OBIA) procedures were accordingly applied to examine the condition
and changes in landcover and landuse (LC/LU) in the territories of Karabakh liberated from Arme-
nian occupation within the Aghdam District. Firstly, Dynamic Thresholds Indexing (DTI) algorithms
were operated to display the main LC by developing several spectral NDWI, NDVI, NBRI, and AVBI
indices. At the next step, to recognize precise LU changes inside the study area, a rule-based Nearest
Neighbour Classify (NNC) was considered by accompanying an advanced supervised classification
technique within the Trimble eCognition setting (eCognition Developer, 2019). DTI results indicated
that from 2016 to 2021 inside the Aghdam District, LC changes are quite meaningful. A significant
decrease in vegetated cover (10.2 %), increases in the non-vegetated area (11.8 %), and the most
noticeable changes are observed in vulnerable lands of about 45.1 km? (26.8 %). Subsequently, the
rule-based NNC method approved various negative LU changes inside the study area that had oc-
curred predominantly to the mixed forest-pasture classes (9.8 %0). Besides, the areas of degraded
lands have increased by 35 % and barren lands by 4.4 % according to the study. It should be noted
that water and agricultural LU demonstrate the least changes overall of 3.4 % and 0.3 %, respec-
tively. The overall accuracy of 0.95 and Kappa statistics of 0.93 confirmed the significant changes in
the final LC/LU productions. Consequently, accurate image processing and mapping of the current
situation of the liberated regions of Azerbaijan have to be the most urgent tasks of the geographers,
ecosystem scientists, and remote sensing specialists prior to the start of reconstruction and rehabili-
tation projects by government officials and decision-makers.

Keywords: Aghdam district, Karabakh region, LC/LU changes, sentinel-2 imagery, OBIA-based dynamic
and threshold indexing, NNC supervised classification

INTRODUCTION

Occupying the territory of neighboring coun-
tries can have serious catastrophic social, eco-
nomic, and, of course, geographical, and ecologi-
cal consequences (General Assembly Security
Council, 2009). One of the vital consequences of
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the occupation of the Karabakh districts by Arme-
nia had had significant changes in LC/LU types;
and other environmental features of the region
(Scheffer, 2010). Although the terms land cover
and land use are often used interchangeably, their
actual meanings are quite distinct. LC refers to the
surface cover on the ground, whether vegetation,
urban infrastructure, water, bare soil, or others.
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Identifying, delineating, and mapping LC is im-
portant for large-scale monitoring studies, resource
management, and planning activities. ldentifica-
tion of LC establishes the baseline from which
monitoring activities (change detection) can be
performed and provides the ground cover infor-
mation for baseline thematic maps. Nevertheless,
LU refers to the purpose the land serves, for exam-
ple, recreation, wildlife habitat, or agriculture. LU
applications involve both baseline mapping and
subsequent monitoring, since timely information is
required to know what current quantity of land is
in what type of use and to identify the LU changes
from year to year (Rasouli et al., 2021a). This
knowledge will help develop strategies to balance
conservation, conflicting uses, and developmental
pressures. Issues driving LU studies include the re-
moval or disturbance of productive land, urban en-
croachment, and depletion of grasslands and for-
ests. Accordingly, it is very important to distin-
guish this difference between LC and LU, and the
timely updated information that can be ascertained
from each. The properties measured with remote
sensing imagery relate to LC, from which LU can
be inferred, particularly with a priori knowledge
obtained by advanced image processing techniques
(Kato, 2020).

With high confidence, we believe that the fun-
damental driving force of LC/LU changes in the
Karabakh Economics Region is related to tem-
poral-spatial processes caused by war activities
such as the compulsory seizure of agricultural and
livestock activities, along with the destruction of
rare forests (Hasanov et al., 2017). Moreover, we
should consider the uncontrolled erosion of soil,
pasture, and unigue historical monument buildings
destruction caused by unprincipled mining activi-
ties, multiple bombings, and land-mine landings
within the occupied territories of Azerbaijan (Con-
flict and Environment Observatory, 2021). Remote
sensing makes it possible to collect data by sensing
and recording reflected or emitted energy and pro-
cessing, analyzing, and production of a variety of
practical information in various fields (Lillesand et
al., 2004). Through this modern technology, large
amounts of row data and information in the form
of digital satellite images are prepared and made
available to researchers (Khandelwal et al., 2014a;
Copernicus, Sentinel-2, 2020). Up to now, many

different methods have been developed in the pro-
cessing data obtained from remote sensing technol-
ogy, each with its advantages and limitations. To
detect the LC/LU situations over time, advanced
OBIA methods could be applied to analyze post-
war changes, focusing on the interesting areas. To
date, several methods have been proposed in the
process of producing LC/LU maps through satel-
lite image processing, as it could be regarded as the
science and art of acquiring information about the
Earth's surface without being in contact with it
(Franklin and Wulder, 2002). Accordingly, in the
last few decades, a wide range of image processing
procedures, especially focusing on DTI and dis-
similar NNC methods are provided, each with its
own goals, strengths, and weaknesses (Nelson and
Khorram, 2018).

Methods of extracting information through
the indexing of satellite images have been common
for many years, among these, may refer to NDVI
and NDWI indicators with their advantages and
limitations (Thenkabail et al., 2018). In recent
years, intending to overcome the limitations of tra-
ditional methods in the processing of satellite im-
ages, new indexing methods have been introduced
to high-light land surfaces such as vegetation
cover, soil, and water bodies, by addressing a com-
bination of fuzzy and thresholding methods (Ra-
souli et al., 2020). Traditionally, two indexes of
NDVI and NDWI are well-known and widely used
land-cover indicators (Rehman and Hussain,
2018). Nevertheless, there are other effective in-
dexes such as NBRI and AVBI for better quantify-
ing of vegetation and soil conditions and more im-
portantly the rate of risk and vulnerability of LU
types by war actions, fire events, and other destruc-
tive human activities (Pettorelli, 2013). Of course,
the use of these indicators is associated with some
limitations such as not recognizing and separating
vegetation accurately, or mixing wetlands with wa-
ter bodies. Nevertheless, it is possible that to justify
and reduce such limitations by imposing rule-
based thresholding methods and processing high-
resolution satellites such as Sentinel-2 imagery
(Sentinel-2 MSI User Guides, 2020).

In a more precise step of satellite image pro-
cessing, the NNC method could be used based on
fuzzy classification functions to classify image ob-
jects with more than one LU class (Khatami et al.,
2016). NNC must be regarded as an advanced
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method in object-based classification that comes
close to its capability to classify high spatial reso-
lution Sentinel-2 images. The reason is that we
have the advantage of using intelligent image ob-
jects with multiresolution segmentation in combi-
nation with a supervised classification outline. This
allows researchers to select samples for each LU
class, by defining some criteria (rule-based algo-
rithms) for classification procedure inside the
eCognition software that classifies all objects seg-
mented in the image (eCognition Reference Book,
2019). Before this stage, a Multi-Resolution Seg-
mentation (MRS) must be fined that aggregates
spatial information into groups that finds logical
objects in the satellite RGB combined imagery
(Baatz and Schape, 2000). For example, MRS pro-
duces thin and long objects for water channels or
roads, and it creates square objects of varying
scales such as lakes or agricultural fields in the
combined imagery bands of blue, green, red, infra-
red, and so on. To run any MRS procedure there is
a need to define a few criteria parameters such as
Scale Shape, and Compactness to get ideal image
objects. As a rule of thumb, it is possible to produce
image objects at the biggest possible scale, but fur-
thermore, be able to discern between objects. By
selecting training samples and a well-represented
number of samples for assigned LU classes (such
as forest, pasture, agricultural, and water surface)
the classification process could be run based on the
objects. The selected samples and the defined sta-
tistics expecting to reach the NN classification pro-
duce the final products, even though there are still
a couple of options to improve the accuracy
(Foody, 2002).

The authors believe that, after the liberation of
the occupied territories, LC and LU changes would
be perhaps the most important concern in many
districts of the Karabakh Region (Rasouli et al.,
2018b). It is recognized such contentious negative
changes can significantly impact regional climate,
ecosystem stability, water balance, stream silt up,
biodiversity, and socioeconomic practices, thereby
impinging on the regional economic progressing
and overall quality of life in the coming years. In-
tending to extract accurate information from the re-
sulting changes in the research topic, the basic ob-
jectives of the current study are: (a) applying DTI
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methods to understand the initial status of LC dur-
ing the last period of the occupation stage inside
the Aghdam District; (b) creating more accurate
methods of rule-based NNC maps to access more
details of LU status and resulting changes within
the central district of Karabakh, which have been
most affected during the occupation period. These
aims could be accompanied by accurate infor-
mation that facilitates future rehabilitations plan-
ning (Rasouli et al., 2021a).

THE STUDY AREA

The study area is specified to the Aghdam
District that located in the Karabakh Economics
Region, with its most recognized city of Aghdam.
The geographical location of the study area is pre-
sented in Fig. 1. Aghdam is one of the 66 districts
of Azerbaijan and is located in the west of the
country and belongs to the Karabakh Economic
Region. Most of these districts were under the oc-
cupation of Armenian forces following the First
Karabakh war in the early 1990s (Sayilan, 2007).
However, as part of the 2020 Karabakh war vic-
tory, Aghdam and the surrounding districts were
returned to Azerbaijani control on 20 November
2020.

In the current study, two Sentinel-2 images
(approximately sized to 110 * 108 Km dimension)
were subsetted to cover the entire area of the Agh-
dam District. At the same size, they superimpose
the Aghdam District and as well large parts of the
administrative regions of Azerbaijan, including
Ganja-Qazakh, Kalbajar-Lachin, Aran, and
Karabakh that is one of the most important eco-
nomic regions of Azerbaijan (Aliyev, I. The Presi-
dent of the Republic of Azerbaijan, 2021). The
Aghdam District represents the geographical and
strategic importance of all sounded districts in the
region. Therefore, the entire range of two Sentinel-
2 satellite images was taken on 12 August 2016
(during the occupation of the territory of Azerbai-
jan by Armenia forces) and on 21 August 2021,
nearly about nine months after the recapturing of
the occupied territories.
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Fig. 1. The geographic location of Aghdam District in Azerbaijan and indicating of the Sentinel-2 image extension

Aghdam has a mainly warm semi-arid climate
that could change to the wet conditions in the west-
ern parts would be affected by region complex re-
lief and enduring water bodies. Most of the land in
the study area includes agriculture, pastures, and
unique forests (Rasouli et al., 2018c). Forests
spread in the mountainous parts of the study area,
gradually become lower and, create subalpine and
alpine meadows. The occupation of the Azerbaijan
territories by Armenia caused significant damage
to the unique LC/LU types such as pasture, forests,
especially those located in the frontal lines inside
the Aghdam District, with a very rich flora species
of higher plants (Valigholizadeh and Karimi,
2016). During the occupation period, agriculture
became abounded and less economically important
on the regional scale (FAOSTAT, 2014).

DATA PROCESSED AND TECHNIQUES
APPLIED

a) Image Collection

To access the main aims of the current study,
we analyzed two images from Sentinel-2 satellite
acquired by ESA's Open Access (https://scihub.co-
pernicus.eu), selected for specific dates, character-
ized in Table 1. Sentinel-2 is a European wide-
swath, high-resolution, multi-spectral imaging
mission. The full mission specification of the twin
satellites flying in the same orbit but phased at
180°, is designed to give a high revisit frequency
of 5 days at the Equator. Due to the balanced veg-
etation cover and the absence of cloud cover in the
summer months, the satellite images are limited re-
lated to August months were processed (Sentinel
Online, 2018).
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Table 1. Basic information of the Sentinel-2 satellites

Band Basic Wavelength Central Spatial
Number Descriptions Range (um) Wavelength (um) Resolution (m)
1 Coastal Aerosol 0.433-0.453 0.443

2 Blue 0.4575-0.5225 0.490 10

3 Green 0.5425-0.5775 0.560 10

4 Red 0.65-0.68 0.665 10

5 Vegetation Red Edge 1 (VREL) 0.6975-0.7125 0.705 20

6 Vegetation Red Edge 2 (VRE2) 0.7325-0.7475 0.740 20

7 Vegetation Red Edge 3 (VRE3) 0.773-0.793 0.783 20

8 Near-Infrared (NIR) 0.7845-0.8995 0.842 10
8A Vegetation Red Edge 4 0.855-0.875 0.865 20

9 Water Vapor 0.935-0.955 0.945 60
10 Shortwave Infrared Cirrus 1.36-1.39 1.375 60
11 Shortwave Infrared a 1.565-1.655 1.610 20
12 Shortwave Infrared b 2.1-2.28 2.190 20

Sentinel-2 MSI covering 13 spectral bands
(443-2190 nm), with a swath width of 290 km and
a spatial resolution of 10 m (4 visible and NIR
bands), 20 m (six red edge and shortwave infrared
bands) and 60 m, three atmospheric correction
bands (Sentinel-2 MSI User Guides, 2020). For
both sample sites, the Sentinel-2 images were pro-
cessed for investigating the changes of LC/LU for
the years 2016 and 2021. The selection of study ar-
eas required the consideration that the experi-
mental areas are representative and, thus, the veg-
etation and non-vegetation types in the study areas
should be abundant and diverse. Water bodies in-
clude lakes, rivers and water reservoirs, and non-
vegetation types include bare-land and other
emerging classes such as degraded and burned
lands. Fig. 2 shows two samples of Sentinel-2 im-
ages with 3 band combinations for years 2016 and
2021, with the highest spatial resolution (10*10
m). The reduction of vegetation is completely de-
tectable, particularly the rapid decline of green
cover is visible across the region. Even, the soil sal-
inization process can visually be observed in the
region marked with white, reddish, and orange col-
ours in the satellite imagery (Sentinel-2 MSI,
2020).

b) Image Processing

To build the image dataset, the aforemen-
tioned Level 1C (TOA — Top of Atmosphere re-
flectance) images were chosen based on the low
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cloud cover percentage and pre-processed for at-
mospheric correction with the Sen2Cor plugin
(SNAP software — Sentinel-2 Toolbox) provided
by ESA (Szantoi and Strobl, 2019). Following the
atmospheric correction, we obtained Level 2A
(bottom of atmosphere reflectance) which is more
useful than TOA reflectance when trying to detect
a process on the surface such as vegetation and wa-
ter, because of the atmospheric effects caused by
the event itself are reduced. Then, each corrected
multispectral satellite imagery was imported to the
eCognition software setting, and accordingly,
mixed RGB layers were created. To obtain func-
tional information from the satellite images, we
proposed a tool, called estimation of scale parame-
ter (ESP), that builds on the idea of local variance
(LV) of object heterogeneity within a scene (Iko-
kou and Smit, 2013). When segmentation settings
were modified based on the ESP - depending on the
image quality (bands available, and image spatial-
resolution) pixels of any satellite image were
grouped into image objects before object-based in-
dexing and classification methods could be per-
formed. In the segmentation stage of satellite im-
ages, for scale parameter is taken about 55 and the
shape and compactness indexes (with trial and er-
ror) were suggested as 0.3 and 0.7 respectively.
The other main features of Sentinel-2 image layer
weighting and segmentation parameters are pre-
sented in Table 2.
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Fig. 2. Samples of Sentinel-2 imagery reflecting green cover destruction adjusted for the entire

Aghdam District for years 2016 and 2021
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Table 2: The main features of Sentinel-2 image layer weighting and segmentation features

Bands b2 b3 b4 b7 b8 b8a b1l b12
Image RGB Layer Mixing & Weighting B1 B3 Gl G3 R1 & G1 R3 R1 --
Segmentation Setting 1 1 1 1 2 2 1 1

Along with implementing DTI procedures,
equations 1-4 were step-wisely applied to create
the basic NDWI, NDVI, NBRI, and AVBI indexes.
In the dynamic thresholding stage, each index is re-
garded as an indicator of specified land surfaces,
which typically refers to a spectral measure of the
change in the satellite image band's reflections
(Dozier, 1989).

NDWI sz ="(b3 — b8) /(b3 + b8) " (Equation 1)
If mean NDWI >= 0.1; classified as Water
NDVIsz:="(b8 — b4) /(b8 + b4)" (Equation 2)
if mean NDVI >= 0.25; classified as Vegetation
NBRI sz ="(b8a — b12) /(b8a + b12) " (Equation 3)
If mean NBRI >= 0.12; classified as Burned Lands
AVBI s2 = "(b2 + b3 + b4) /3" (Equation 4)

If mean AVBI >= 2000; classified as Degraded Lands

Inside the eCognition Developer version 9.5,
based on the above-mentioned equations any index
layer calculation algorithm inserts a new image
layer by differentiating between dissimilar band
combinations (Rasouli and Mammadov, 2020a). In
usage, the NDWI index was first used NIR radia-
tion and visible green light to enhance the presence
of water bodies while in the study area by eliminat-
ing the presence of soil and terrestrial vegetation
features. In turn, the NDVI standardized vegetation
index allowed us to generate an indicator showing
the relative biomass on the image. The chlorophyll
absorption in the red band and relatively high re-
flectance of vegetation in the NIR band are used
for calculating NDVI values. Furthermore, an
NBRI was applied to the Sentinel-2 bands to cap-
ture likely burned lands in the local scales. It is a
numerical indicator that combines Vegetation Red
Edge (b8a) and Shortwave Infrared (b12) bands.
Along with the other indicators, the standardized
burning index NBRI has been used to highlight the
burned areas, while muffing the difference in light-
ing and atmospheric conditions. It is ideal for de-
tecting localized burned areas, especially in the de-
tection of burned or burning places (farmlands and
pastures) which intentionally were set on fires
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(Simone et al., 2020). Fire-affected areas have rela-
tively low near-infrared reflectance (NIR) and high
reflectance in the short-wave infrared band (SWIR).
It should be noted that in the process of adjusting the
above-mentioned indicators, the Average Visible
Brightness Index (AVBI) was regulated by trial-
and-error thresholds, with the goal of recognizing
and producing existing degraded lands.

Lastly, for quantitative analysis of Sentinel-2
images, the NNC supervised classification proce-
dure was used to create LU maps based on the
OBIA structure (Kato, 2020). Supervised classifi-
cation involves the use of training area data that are
considered representative of each LU type to be
classified, consists of a few major steps. First, after
the creation of required projects inside the eCogni-
tion setting, multiresolution segmentation algo-
rithms and parameters are set and executed in the
creation of certain image objects. Then, inside the
Class Hierarchy box different classes of water, for-
est & pasture, agriculture, barren-lands, degraded
and burned lands (as vulnerable classes) were de-
fined according to the objects structure in the im-
age object domain and their nearest sample neigh-
bors. The nearest neighbor classifies image objects
in each feature space and with given samples for
the classes of concern, inside the eCognition soft-
ware, needed for each type of class. After a repre-
sentative set of samples, objects have been de-
clared, the algorithm searches for the closest sample
object in the defined feature space for each image
object. It selects the highest accurate features to be
considered for the feature space closest sample ob-
ject belongs to LU classes by applying certain mem-
bership functions allows defining the highest rela-
tionship between feature values and the degree of
membership to a class using fuzzy logic operators.
Then, if the image object differs from the sample,
the feature space distance has a fuzzy dependency
on the distance to the nearest sample classes during
the NNC procedure (Kamusoko, 2019).

In a few cases, especially when classes were
not clearly distinguished on the image sketch, the
Sample Editor window, as a principal tool for
checking samples, was applied to automatically
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generate membership functions. It was also used to
compare the attributes or histograms of image ob-
jects and samples of different classes. It is helpful to
get an overview of the feature distribution of image
objects or samples of specific classes. The features
of an image object can be compared to the total dis-
tribution of this feature over one or all image object
levels. In addition, to assess the quality of samples
the Sample Selection Information window was ap-
plied to decide if an image object contains new in-
formation for a class, or if it should belong to an-
other LU class. To ensure that the output LU maps
are reliable, and quantitative accuracy methods were
employed to assess the producer’s accuracy, user’s
accuracy, overall accuracy, and Kappa coefficient of
NNC classification. In the end, applying different
accuracy assessment tools, such as the Stability dia-
log box and The Error Matrix (based on TTA Mask)
it was possible to produce statistical outputs to in-
crease the quality of the classification results (eCog-
nition Developer, 2021).

RESULTS

a) Indices LC Maps

To compare the changes of LC types all over
the study area the water body, vegetation, non-veg-
etation, and vulnerable classes are shown in Fig. 3.
The decrease in vegetation can be traced inside the
Aghdam District by accurate examination of LC
classes during the last years with significant nega-
tive changes inside the study area. Looking closely
at the amounts of LC classes on the legend of maps
in Fig. 4, it could be detected that the amount of
vegetation cover over the last 6 years has reduced
nearly to about 27.8 km? (10.2 %). At the same
time, about 78.2 km? (11.8 %) has been added to
the Non-Vegetated LC. Meanwhile, Vulnerable
Lands were changed by about 45.1 km? (-26.8 %),
even though this amount was at its maximum in
2016 with 168.4 km?. This amount decrease could
be related to the reduction of deliberate fires in the
green-covers and ended the abolition of land occu-
pation. To achieve more accuracy, it was necessary
to create LU maps with more classes and accurate
NNC techniques.
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Fig. 3. LC maps produced by indexing techniques ad-
justed for the Sentinel-2 imagery 2016 and 2021

b) Classified LU Maps

By introducing MRS algorithms and NNC
procedures, LU maps, with six classes, were pro-
duced and adjusted for the Aghdam District. To be
certain about the result of NNC the performance of
closing LU classes was cheeked in detail with dif-
ferent image mixed layer weights and multiresolu-
tion segmentation parameters (Fig. 4).

61



Rasouli et al.

NNC Steps / Image Layer Multiresolution Classified
Landuse Weighted & Mixed Segmentation Map

Water
Surface

Forests & i :n-Cover 099; sample: none
Pastures ’

Agricultural
Fields

Barren
Lands

Degraded
Lands

Burned
Lands

Fig 4. The performance of final NNC classified LU classes, examples with different image mixed layer weights, and
multiresolution segmentation
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Fig. 5. Final LU maps of 2016 and 2021 classified by NNC techniques

Due to the careful visual interpretation and a
quantitative accuracy index, the performance (for
each class) was controlled, and promising accu-
rate maps were produced. By carefully testing the
preformed samples, produced layers were im-
ported to the ArcGIS setting and final classified
LU maps of 2016 and 2021 were mapped (Fig. 5).
Examination of the resulting LU maps indi-
cated that the reduction in forests & pastures

(-9.8%) and barren lands (+4.4%) inside the Agh-
dam District are quite considerable (Fig.5). As it
is noticeable in Fig 6, changes in other classes are
also evident by emerging more degraded lands
(+35%) and reducing burned lands (-36.9%).
Amounts of raise in water surface class (+3.4%)
and agricultural fields (+0.3%) are not quite
meaningful from 2016 to 2021.
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Fig. 6: Changes in the LU types in 2016 and

2021 adjusted to the Aghdam District. The values in

parentheses (in %) indicate a decrease (-) or increase (+) concerning any of LU classes

DISCUSSION

During the long-term occupation stage, the
fundamental driving force of LC/LU changes has
been related to war activities such as the compul-
sory seizure of agricultural and livestock activi-
ties, along with the destruction of rare forests
(IDMC, 2021). Moreover, we should consider the
uncontrolled erosion of soil, pasture, and unique
historical monument buildings destruction caused
by unprincipled mining activities, multiple
bomb- ings, and land-mine landings within the
occupied territories (Hajiyeva, G. 2021). Even-
tually, the improper landuse and lack of proper
care of human and natural re- sources led to
widespread destruction and even extinction of
many plants and wildlife species in the region
(Baumann et al., 2013).

Thereafter, our main goal was to assess LC
and LU changes inside the Aghdam District by
applying OBIA DTI and rule based NNC meth-
ods respectively. Primary, to understand the ex-
tent of changes in basic LC types, we processed
multi-temporal Sentinel-2 imagery (sampled for
2016 and 2021) and introduced a few rule-based
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indexes of NDWI, NDVI, NBRI and, AVBI con-
sequences. It was found that alongside the study
area, reduction of LC was accelerated during the
recent years, and continuously green covers are
being destroyed, particularly by degrading and
burning procedures during the occupied periods
(notice Fig. 3). With emphasis, vulnerable areas
were defined in two states of burned and de-
graded lands that are areas that have lost a major
degree of their natural productivity due to war-
caused processes (Gibbs and Salmon, 2015).
Other effective factors contributing to the rapid
destruction of vegetation and soil loss include
fires that are proposed by war behaviors and ag-
ricultural needs (Kust et al., 2017). Both destruc-
tive factors are influential in the process of
LC/LU changes by properly using indicators, as
were applied in the current study. Hence, DTI
methods could be effective methods by enclosing
the spectral, spatial, multitemporal, and multisen-
sory information; and incorporation of ancillary
data into indexing procedures (Mammadov and
Rasouli, 2020).
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Furthermore, the OBIA segmentation and
NNC results (figures 5 and 6) indicated that the
vegetation trend (particularly forests and pas-
tures) is negative in the decreasing mode and the
LU changes are signs all over the Karabakh Re-
gion (Hay and Castilla, 2006; Rasouli et al.,
2021). As the result of the rule based NNC tech-
nique indicated the amount of burned lands in
2021 was much (36.9 %) lower than in 2016. This
reduction can certainly be related to the recaptur-
ing of the occupied territories and the reduction
of deliberate fires in the region. Nevertheless, ac-
curacy assessment, with an overall accuracy of
0.95 and Kappa statistics with 93 %, was an inte-
gral part of the current study DTI and NNC pro-
cedure. Without doubts, uncertainty and error
propagation in the modern image-processing
chain is still an important factor influencing the
final LU map's accuracy (Blaschke, 2010). Ulti-
mately, identifying the weakest links in the chain
and then reducing the uncertainties is critical to
the improvement of digital image processing ac-
curacy (Lobo and Chick, 1996). For future inves-
tigators, increasing the accuracy of the results of
similar research field operations is a necessary
profession.

CONCLUSION

The current introductory study's main goal
was to map the LC/LU changes by the processing
of satellite Sentinel-2 imagery inside the Aghdam
District for the years 2016 and 2021. Considering
so, the other objectives of this research were to
evaluate the potential of the OBIA functions of
DTI and rule based NNC methods inside the
eCognition Developer setting. Based on these ap-
proaches, the following results were obtained:

v' during the occupation period, LC and LC
types have continuously been changed.

v" LC and LU detection and mapping was a cru-
cial task in previously occupied districts, by
the processing of moderate resolution Senti-
nel-2A (10 m) images, in place of commercial
satellite images, enable LU mapping with lit-
tle to no cost.

v' the OBIA methods could be regarded as a sub-
discipline of geo-information science devoted
to partitioning remote sensing imagery into

meaningful image objects and assessing their
characteristics through spatial, spectral, and
temporal scales.

v" although the OBIA is found to be a very ad-
vanced image processing procedure, neverthe-
less we think that it could be compared in fu-
ture research along with quite professional
programs as Support Vector Machine, and
Machine-Learning / Deep-learning ap-
proaches to detect highly accurate LU changes
with high confidence.

v by processing high-resolution imagery, we
may carry out much more detailed information
by expanding the study site to other liberated
districts with an emphasis on the Karabakh
Region to visualize the most likely reduction
in green covers and associated damages that
have been imposed on the country valuable
ecological resources.

v a multi-platform and multi-purpose real-time
monitoring system is almost immediately re-
quired if it is not yet too late. Such reclamation
projects could be managed by Azeri-nation
staff to do this critical nationwide advanced
engagement.
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Qarabag iqtisadi rayonu torpaq ortiiyii va torpaqdan istifadadaki doyisikliklorin Agdam rayonu
daxilinds peyk sakillorinin obyekt yoniimlii tahlili asasinda xaritalosdirilmasi

A.A. Rasulil, M.M. 9sgarova?, S.H. Safarov®

'Makkuari Universitetinin Otraf Miihit Elmlori Departamenti, Sidney, Avstraliya
2Azarbaycan Déviat Pedaqoji Universitetinin Tarix-cografiya fakiiltasi, Baki, Azarbaycan
SAMEA-min Cografiya Institutu, Baki, Azarbaycan

Ermoni silahli birlagsmalari tarafindon Qarabagin va ona bitisik arazilarin 30 illik isgalinin ekoloji naticala-
rinin arasdirilmasi va miioyyan edilmasi vacib va toxirasalinmaz vozifalordon biridir. Agdam rayonu dax-
ilinds ermani iggalindan azad edilmis arazilards torpaq ortiiyiiniin va torpagdan istifadenin (LC/LU) vaziy-
yatini vo ehtimal edilon doyisikliklori dyronmak {igiin obyekt yoniimlii goriinti analizi (OBIA) prosedurlari
totbiq edilmisdir. Ovvalca, bir nega spektral indekslordon istifads etmaklo - NDWI, NDVI, NBRI vo AVBI,
torpaq ortiiylinii (LC) oks etdirmak ti¢iin dinamik farq indeksinin (DTI) alqoritmlari totbiq edilmisdir. Son-
ra, tadqiqat sahasi daxilinds daqiq torpaqdan istifads doyisikliklorini miisyyan etmok {i¢iin Trimble eCog-
nition platformasinda tokmillasdirilmis nazarat siniflondirma metodu olan an yaxin qonsu tasnifatt (NNC)
metodundan istifads edilmisdir (eCognition Developer, 2019).
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Rasouli et al.

Dinamik hoaddlarin indekslogdirilmasi (DTI) alqoritmlarinin istifadosi gostordi ki, 2016-2021-ci illordo Ag-
dam rayonu daxilinds torpaq ortityiinds (LC) oldugca shamiyyatli dayisikliklor bag vermisdir, bitki ortiiyii-
niin shomiyyatli doracods azalmis (10,2%), bir hissesi tamamilo mohv olmus (11,8%), hossas torpaqlarda
olduqca nazors ¢arpan doyisikliklor (26,8%) meydana ¢ixmisdir. ©On yaxin qonsu klassifikasiya metodu
(NNC) asasinda bir ne¢s torpaq istifadssi dayisikliklori askar edilib: meso va otlaq sahslarinin 9,8% azal-
mig, deqradasiya olunmus torpaq sahslori 35%-2 qador, geyri-miinbit torpaq saholari 4,4%-o0 gqodor artmigdir
va bu proses davam etmokdadir. Qeyd edok ki, su sothinin vo kond tosarriifati torpaglarindan istifadods
(LU) doyisikliklor daha az miisahido olunmus ve miivafiq olaraq 3,4% vo 0,3% toskil etmisdir. Umumi
doaqigliyin 0,95 vo Kappa amsalinin 93% olmasi torpaq ortiiyii vo torpaqdan istifadenin (LC/LU) vaziyye-
tindo bas vermis doyisikliklorin statistik shomiyyatli oldugunu tasdiq edir. Belalikls, solahiyyatli hokiimat
niimayandolorinin barpa vo layiho islorina baslamaq haqqinda gorar vermasindon avval, Azarbaycanin azad
edilmis rayonlarinin hazirki voziyyatinin hartorafli analizi vo xaritolosdirilmasi cografiyacilarin, ekoloqgla-
rin vo uzagqdan alqilama miitoxassislorinin on toxirasalinmaz vazifaloring ¢evrilmolidir.

Acar sozlor: Agdam rayonu, Qarabag, torpaq ortiiyii va torpaqdan istifadanin dayismasi (LC/LU), Senti-
nel-2 sakillori, OBIA asasinda dinamik va haddi indekslosdirma, an yaxin qonsu tasnifati (NNC)

KaprupoBanue n3meHeHuil 3eMeIbHOI0 IOKPOBA U 3eMJienob30BaHusi B Kapabaxckom
IKOHOMHYECKOM paiioHe HA 0CHOBE 00beKTHO-OPHEHTHPOBAHHOI0 AHAJIN3Aa CIYTHHKOBBIX
CHHMKOB B Ipeaeax ArjamMcKoro paiiona

A.A. Pacyiu!, M.M. Acraposa?, C.I'. Cadapos®

Ylenapmamenm nayx 06 oxpyacaioweii cpede Ynusepcumema Maxkyopu, Cuoneti, Ascmpanus
2Daxynbmem ucmopuu u 2eozpaguu A3epbatiodcanckozo 20Cy0apcmeeHHo20 Nedazo2uiecKo2o
yHusepcumema, baxy, Aszepbatioscan
SUncmumym 2eoepagpuu HAH Aszepbaiioncana, baxy, Azepbatioscan

HccnenoBanue U BBIABICHHE 3KOJOTHYeCKHX nocneacTeuit 30-yetHeit okkynaruu Kapabaxa u nmpuieraro-
IIUX K HEMY TePPUTOPUH apMSIHCKUMH BOOPY>KEHHBIMH ()OPMHUPOBAHUSIMH, SIBIISIETCSI OJJHUM M3 BaXKHBIX U
aKTyaJlbHBIX 3a71a4. sl M3ydeHHs] COCTOSIHUS U BEPOATHBIX M3MEHEHHMH 3€MeNbHOIO MOKpOBa M 3eMJie-
nosb3oBanust (LC/LU) Ha 0cBOOOKIEHHBIX OT apMAHCKOM OKKymarmu tepputopusix Kapabaxa B npesenax
Arnamckoro paiioHa ObLIH MCTIOJIB30BaHbI TIPOLIEAYPHl 00BEKTHO-OPUEHTUPOBAHHOTO aHATN3a N300paxke-
uuit (OBIA). CHavana ObUTH IPUMEHEHBI alTOPUTMBI JUHAMHYECKON MHJIEKCAIIMU TOPOTOBBIX 3HAUYECHHH
(DTI) aast orobpakerus 3emenbHOro mokposa (LC) myrém paspabOTKH HECKOJIBKUX CIIEKTPATbHBIX HH-
nexcoB NDWI, NDVI, NBRI u AVBI. 3aTeM, ¢ 11€J1b10 BBISBICHHS TOYHBIX U3MEHEHUH 3€MJICI0JIb30BaHUS
BHYTpPH HccieyeMoi 06J1acTi, ObUT HCITONh30BaH YCOBEPIICHCTBOBAHHBIN KOHTPOJIMPYEMBI METO/T Kiac-
cudpukanmu B pamkax Hactpoiiku Trimble eCognition - meron xiraccupukanmu Onvkaifmero cocena
(NNC) (eCognition Developer, 2019). PesynbraThl JUHAMHYECKOW HHAEKCAIMH MOPOTOBBIX 3HAYCHHI
(DTI) mokasanu, uro ¢ 2016 mo 2021 roapl BHYTpH ATIaMCKOTO pailoHa MPOU3OILIHA CYIIECTBEHHbBIC H3-
MeHeHHs 3eMenbHoro nokposa (LC), 3HaunTenpHOE yMEHbIIIEHHE pacTUTeNbHOro mokposa (10,2%), yBe-
nueHne HepereTaTUBHOM 30HbI (11,8%) 1 nosiBIeHNE TOBONBHO 3aMETHBIX M3MEHEHHUI Ha PaHee OKKYIIH-
poBaHHBIX 3eMIIsIX (26,8%). Briocnencteun, metosioM kinaccudukanuu omxaiimero cocena (NNC) 6putn
0OHapyXEHbI Pa3INUHbIE OTPHUIIATENILHBIE H3MEHEHHUS 3eMJICTIONIL30BAHNSI BHYTPH UCCIIETYEMOM 00JIACTH -
COKpaIIeHHe JIeCOB U mactoui Ha 9,8%, yBen4eHre TUIOIIa U IerpaJupOBaHHbIX 3eMenb 10 35% u Oec-
IJTOTHBIX 3eMenb 10 4,4%. CiemyeT OTMETHUTh, YTO MUHUMAJTbHBIE N3MEHEHUS HAOI0OJAIHCH JJIS1 BOAHOU
MTOBEPXHOCTH M CENTLCKOX03sHcTBEHHOTO 3emitenonb3oBanus (LU) mo 3,4% u 0,3%, coorBeTcTBEHHO. 3Ha-
yeHust obuierr Tounoctu 0,95 u koapduumenta Kanmna 0,93 noarBepanny cTaTUCTHYECKYIO 3HAYUMOCTD
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H3MEHEHUH COCTOSHHS 3€MENTLHOr0 MOKpoBa U 3emienonb3oBanns (LC/LU). CnemoBarensHo, TouHas 06-
paboTka n300pakeHni 1 KapTUPOBaHUE TEKYIIIETO MMOJIOKEHUST 0CBOOOKIEHHBIX pailoHoB A3epOaiimkaHa
JIOJDKHBI CTaTh Han0OJIee aKTyaIbHBIMH 3aJ]auaMi yUeHBIX TeorpadoB, SKOJIOTOB U CICIUAIUCTOB 10 JH-
CTaHIIMOHHOMY 30HAMPOBAHUIO JIO TOTO, KaK JIUIA, IPHHUMAIOIIUE PEIICHUS B TIPABUTEIBCTBE, PUCTYIISIT
K MPOEKTaM PEKOHCTPYKIMH U peaOUIINTALINH.

Knrouesvie cnosa: Aeoamckuil pavion, Kapabax, usmenenuss 3emeibH020 NOKPOSA U 3eMAEHONb308AHUS

(LC/LV), crumxu Sentinel-2, ounamuueckasn u nopocosas undexcayus na ocnose OBIA, konmponupyemas
Kkaaccuguxayus ommkaiirero cocega (NNC)
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The study analyzed the natural plant species of the Basitchay State Nature Reserve, located in the
south of the Lesser Caucasus, Zangilan region, the population status of plants in the areas, the taxo-
nomic composition of trees, shrubs, and grasses. For this purpose, the Ministry of Ecology and Nat-
ural Resources of the Republic of Azerbaijan and the Institute of Dendrology of ANAS got ac-
guainted with the current situation in the liberated area. During the monitoring, satellite images,
GPS coordinates, etc. were used. Soil samples brought from the area were studied for 14 parameters
of mineral content using Palintest soil kits 400 equipment. In the forest cover of the mountainous
part, on dry rocky slopes, areas of natural distribution of plants are depicted. As a result, 27 species
of trees, 18 shrubs, and 11 types of grass were recorded in the Basitchay State Nature Reserve. Of
these species, 17 rare endangered trees, 3 shrubs, 3 types of grass, 6 trees and 2 shrubs of relict, and
endemic species were identified.

Keywords: Lesser Caucasus, the Basitchay State Nature Reserve, the condition of the population, relict

and endemic species, rare species

INTRODUCTION

Heydar Aliyev, who fought against the eco-
logical terror policy of the Armenians when the
plane-tree forest in Basitchay gorge was threatened
with extinction since the 1950s, submitted a project
to the Cabinet of Ministers in 1959 to create a re-
serve to protect the plane-tree forest. Due to the in-
tervention of pro-Armenian officials, this project
submitted by Azerbaijan was met with indiffer-
ence. Armenians, who created a reserve in the Ar-
menian part of the forest in 1960, took an active
part in the deterioration of the territories belonging
to the Azerbaijani side of the forest. The project
submitted by Heydar Aliyev was supported by the
decision of the Council of Ministers of the Azer-
baijan SSR dated July 4, 1974, by transferring to
the Basitchay State Nature Reserve 107 hectares of
natural plane-tree forest on an area of 117 hectares
located in the south of the Lesser Caucasus, Zangi-
lan region. This is one of the greatest achievements
of Heydar Aliyev in the fight against the environ-
mental terror policy of Armenia.
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The plane-tree forest in the Basitchay valley
is a unique pearl that belongs not only to Azerbai-
jan but to all European nature. With the transfer of
Zangazur to Armenia in the first years of Soviet
rule in Azerbaijan, part of the plane-tree forest in
the Basitchay valley - trees along the Khachin
River and Shikhavuz river valleys - remained in
Nerkin-Hand, Sav, and Shikhavuz villages of
Gafan region. The atrocities committed by the de-
praved enemy have threatened to destroy the certi-
fied Eastern plane trees in the area. The Eastern
plane tree (Platanus orientalis L.) is dominated in
the Basitchay State Nature Reserve. There is a
large number of 100-200 years old, 80-120 cm in
diameter, and 25-30 meters high specimens.

MATERIALS AND METHODS

Analysis of natural plant species of Basitchay
State Nature Reserve, the population status of
plants in the areas, the taxonomic composition of
trees, shrubs, and grasses were analyzed on the ba-
sis of (Grossheim, 1939), Engler and APG systems.

http://dx.doi.org/10.29228/jlsh.23
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The Diva-Gis system was used to obtain environ-
mental parameters in the study area. Hypsometric
height and area coordinates were measured by Gar-
min eTex 20 model GPS. During the monitoring,
various literature from satellite images (Hajiyev and
Musayev, 1996), T.lbrahimov, 2010),) and internet
data:  (http:  //www.anl.azzdownymeqale>baki;
https://imbb.azy  news;  http://bizimasr.media-
az.com/arxiv_2002/ sent.09/208/sosium.html;
http://bizimasr.media-
az.com/arxiv_2002/sent.09/208/sosium.htm)  was
used.

The plane-tree forest, which is the object of
research, the second in the world and the first in
Europe, is protected in the Basitchay reserve. The
name of the reserve is of Mongol origin and is
named after the Beysut tribe. Plane forests in the
Basitchay valley occupy 93.5% of the reserve. The
territory of the reserve located in the Zangilan re-
gion is mainly mountainous, located at an altitude
of 600-800 m above sea level. The right bank has
steep slopes and the left bank consists of hills. The
area has a temperate-hot climate with dry winters.
Its territory consists of alluvial-forest soils, chest-
nut, gray-brown, grass-meadow soils with brown
mountain-forest soils in the surrounding areas (Ib-
rahimov, 2010). It is characterized by geograph-
ical location, soil-climatic conditions, diversity of
plant species in forests, and fertile soil.

RESULTS AND DISCUSSION

The main purpose of the study was to study the
natural area of plant taxa of Basitchay State Nature

Reserve, assess the ecological condition of the area,
and determine the level of anthropogenic exposure.

For this purpose, the director of the Institute
of Dendrology of ANAS, corresponding member
of ANAS Tofig Mammadov together with the rep-
resentatives of the Ministry of Ecology and Natural
Resources of the Republic of Azerbaijan got ac-
quainted with the current condition of the liberated
area. Satellite images, various data and GPS coor-
dinates were used during the monitoring.

Natural Amorpha fruticosa L., Platanus ori-
entalis L., 12-15 km along the Basitchay, which
starts from the eastern slopes of the Zangazur
range; (Ananim, 1970) in the north with xerophyte
forest cover consisting of Pistacia vera L., Mespi-
lus germanica L., Celtis caucasica Willd., Rham-
nus pallasii Fisc. & C.A.Mey, Paliurus spina-
christi Mill., Crataegus monogyuna Jacq. and oth-
ers; to the south is a forest massif of Quercus ori-
entalis and Carpinus orientalis Mill (Table 1).

During the monitoring, it was observed that
the plane tree, which occupies the first tier of the
forest in the area, was mixed with ordinary walnut
(Juglans regia L.). Celtis caucasica was found in
the second tier, and poplar (Populus L.), elm
(Ulmus L.), and long-stemmed oak (Quercus long-
ipes L.) were found along the river. The taxonomic
composition of trees, shrubs, and grasses of the
area is grouped and reflected in Tables 1 and
(Mammadov et al., 2016).

Relict and endemic plant species were also
studied in the area and a total of 7 species were
identified - 5 trees and 2 shrubs (Table 2).

Table 1. Taxonomic composition of tree plants in Basitchay State Nature Reserve

In the forest cover of the mountainous On dry rocky slopes At altitudes from_800 m to 1400 m, in

part the massif of Surtun

1. Platanus orientalis L. 1. Quercus araxina Grossh. 1. Amygdalus fenzliana Lipsky

2. Quercus iberica M.Bieb. 2. Celtis caucasica Willd. 2. Amygdalis narica Fed.et

3. Juglans regia L. 3. Carpinus orientalis Mill. 3. Diospyros lotus L.

4. Celtis caucasica Willd. 4. Pyrus boissieriana Buhse 4. Juniperus foetidissima Willd.

5. Morus nigra L. 5. Acer iberica 5. Juniperus polycarpos K.Koch.

6. Carpinus caucasica Grossh. 6. Ulmus araxina Tacht. 6. Taxus baccata L.

7. Salix L. 7. Pyrus salicifolia Pall. 7. Corylus colurna L.

8. Juniperus communis L. 8. Juniperus foetidissima Willd. 8. Quercus longipes Steven

9. Pistacia mutica Rech.f. 9. Elagnus orientalis L.

10. Populus L.
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As a result of the monitoring, 10 species were
identified in the forest cover of the mountainous part
of the Basitchay State Nature Reserve, 9 on dry
rocky slopes, and 8 species in the Surtun massif at
altitudes from 800 m to 1400 m.

Relict, endemic rare, and endangered plants
were also studied, grouped, and tabulated in the
Basitchay Reserve. 17 rare and endangered trees, 6
shrubs, and grasses were observed in the reserve
(Table 3, 4) (Salaev, 1991).

Table 2. Relict, endemic trees, shrubs, and grasses of
Basitchay State Nature Reserve.

Trees

1. Platanus orientalis L.

2. Pterocarya pterocarpa Kunth ex I. lljinsk.

3. Corylus colurna L.

4. Juniperus foetidissima Willd.

5. Diospyros lotus L.

Shrubs

1. Punica granatum L.

2. Crataes eriantha A. Pojark.

Table 3. Taxonomic composition of shrubs and grasses
of the reserve

Shrubs (18)

Paliurus spina-christi Mill.

Sambucus ebulus L.

Punica granatum L.

Cotoneaster integerrimus Medik.
Cotoneaster melanocarpus Fisch. ex A.Blytt
Rhamnus pallasii Fisch. & C.A. Mey.
Berberis densiflora Boiss. & Buhse

Rosa sachokiana P. Jarosch.

Jasminum fruticans L.

Crataegus eriantha A. Pojark.

Atraphaxis spinosa L.

Mespilus germanica L.

Pyracantha coccinea M.Roem

Spiraea sp.

Ephedra intermedia Schrenk. Et. C.A.Mey.
Cerasus microcarpa (C.A. Mey.) Boiss.
Lonicera iberica M.Bieb.

Myriacaria squamosa Desv.

Herbaceous plants (12)

Iris paradoxa Steven.
Andropogon sp.

Teucrium sp.

Thymus sp.

Xeranthemum sp.

Stellaria media (L.) Vill.
Poa annua L.

Geranium molle L.

Urtica dioica L.

Taraxacum vulgare Schrank
Crocus adamii J.Gay
Ophrys caucasica Woronow ex Grossh.
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Table 4. Rare and endangered trees, shrubs, and
grasses of Basitchay State Nature Reserve.

Rare and endangered tree plants

1. Juglans regia L.

2. Quercus iberica

3. Celtis caucasica Willd.

4. Corylus colurna L.

5. Salix caucasica Anderss

6. Taxus baccata L.

7. Pistacia mutica

8. Populus nigra L.

9. Pyrus boissieriana Buhse
10. Quercus araxina Grossh.
11. Pyrus salicifolia Pal.

12. Amygdalis narica Fed.et

13. Acer ibericum M.Bieb

14. Juniperus foetidissima Willd.
15. Amygdalus fenzliana Lipsky
16. Taxus baccata L.

17. Quercus longipes Steven

Rare and endangered grasses and shrubs

1. Pyracantha coccinea M.Roem

2. Rosa sachokiana P. Jarosch.

3. Atraphaxis spinosa L.

4. Ophrys caucasica Woronow ex Grossh.
5. Crocus adamii J.Gay

6. Iris paradoxa Steven.

As a result of the monitoring, Platanus orien-
talis L., Taxus baccata L., Corylus colurna L.,
Quercus arachnid Grossh. were found in the area.,
Pterocarya pterocarpa Kunth ex Llljinsk., Celtis
caucasica, Pyrus boissieriana Buhse., Pyrus sali-
cifolia Pal. Along with rare and endangered relict
species such as Pistacia mutica, Diospyros lotus
L., Punica granatum L., Vitis sylvestris, Morus
nigra, Elagnus orientalis species have been identi-
fied as endangered as a result of the abominable
actions of Armenians (Ananim, 1989). 5 species
listed in the Red Book in the reserve - Platanus ori-
aentalis L., Pyracantha coccinea M. Roem.
(Mammadov T.S. 2016). Iris paradoxa Steven.
Crocus adami J.Gay., Ophrys caucasica Woronow
observed (Fig.1). The soil sample brought from the
territory of Basitchay State Nature Reserve by the
Institute of Dendrology of ANAS was analyzed
with Palintest Soil equipment. (Hajiyev and Musa-
yev, 1996). The soil sample brought to the "Plant
Ecology" laboratory of the Institute was studied
with 14 parameters according to the mineral con-
tent by means of "Palintest soil kits 400" equip-
ment (Fig. 2). The results are shown in Table 5.
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Table 5. Results of the analysis of the soil sample brought from Zangilan-Basitshay State Nature Reserve.
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Fig. 1. Species included in the Red Book of the reserve
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Fig. 2. Analysis of soil sample brought from Basitchay State Nature Reserve
in the laboratory with Palintest Soil equipment
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Fig. 3. View of analysis of 14 parameters according to mineral content with “Palintest soil kits 400” equipment.

The first soil sample is taken from the reserve
area on March 6, 2021, from a depth of 10-25 cm in
a medium-yield area, the analysis revealed that the
soil pH was weakly alkaline, electrical conductivity
was 520 cm/mS, contains metal ions. There is a lot
of nitrate-nitrogen (NOs), which indicates that nitro-
gen bacteria are active in the soil (Fig.3). Potassium
ions are present in the area (K*) at 350 mg / g, con-
firming the low water holding capacity of the soil. If
you look at the ammonium ion (NH*) in the soil,
almost no organic fertilizer was applied to the area.
In the example, copper ions (Cu?*) are about 3 times
higher than the standard value, the area that belongs
to the pasture. Magnesium ions (Mg?*), on the other
hand, are 2 times lower than the standard, sulfur ions
(S04?*), and phosphorus (P.0s*) ions are 3 times
lower than the standard. These indicators show that
mineral fertilizers have not been applied to the soil
for a long time
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In this example, Ca?* salts and chloride salts 3
times higher than the standard confirms that the
area is moderately saline. Aluminum ion is only 0.8
mg/g, iron ion (Fe?") is very small, manganese ion
(Mn#) is completely absent. According to the
above-mentioned analytical analyzes, the applica-
tion of organic and mineral fertilizers to such lands
can allow obtaining productivity.

The second example is coastal soils with a pH
of 7.1, ie a neutral environment. This proves that
the area is constantly washed away by water. Due
to the leaching of organic and mineral elements
from the soil, the electrical conductivity is high due
to heavy metal ions - 920 cm/mS, nitrate nitrogen
is only 27.0 mg/g, potassium ions (K*) 360 mg/g,
which indicates poor soil moisture capacity. Lack
of organic fertilizer in the soil, copper ions, mag-
nesium ions below the standard, 5 times the sulfur
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compounds, the absence of phosphorus ions con-
firms that the soil is unsuitable for cultivation. The
content of calcium and chloride ions in these soils
is higher than the standard and is significantly sa-
line. Aluminum and manganese ions were not
found in the sample, and iron ions were close to the
standard. It is not expedient to select such lands as
arable lands (Salaev, 1991).

During the monitoring of Basitchay State Na-
ture Reserve located in the Zangilan region, 27
trees, 18 shrubs, and 11 grass species were regis-
tered, of which 18 trees, 3 shrubs, 3 grass species
are rare and 5 endangered trees and 2 shrubs are
relict and endemic plants (Table 6, 7).

Table 6. Rare and endangered plants.

Plants Number of species
Tree plants 17
Grasses and shrubs 6
Relict and endemic 7

Table 7. Area of distribution of tree plants in the terri-
tory of the reserve.

Place Number of species
Of the mountainous part 10
in the forest cover
On dry rocky slopes 9
At an altitude of 800 m to 1400 m, 9
in the Surtun massive

The damage caused to the ecology and natu-
ral resources of Azerbaijan as a result of the occu-
pation of our territories by Armenia is immeasura-
ble. Karabakh's natural resources, especially plant
resources, have been ruthlessly looted by Armeni-
ans. They are the most looted forests after the gold
extracted from our occupied lands for 30 years.
Trees were cut down and destroyed in a part of the
Chinar forest in the Basitchay State Nature Re-
serve. Red oak trees were uprooted and cut down,
furniture was produced and most of them were sold
to foreign countries. The reserve was looted by Ar-
menians and threatened to completely destroy the
vegetation in the area. All this is the terrorist dam-
age inflicted on nature, natural monuments and the
environment as a whole by Armenians.

CONCLUSIONS

Eastern plane trees were cut down, various ex-
plosives were used to destroy the roots of the bro-
ken trees, and fires broke out in the area, which led
to the destruction of the reserve. As a result of
monitoring, in the forest cover of the mountainous
part of the area, Quercus iberica and Carpinus cau-
casica, 2 species of J. foetidissima, Juniperus de-
pressa Stev. and Pistacia mutica, walnut, hackber-
ries, mulberry, willow, poplar, hawthorn, rosa,
buckthorn, dry-steppe, mountain xerophilous
plants, shrubs, blackthorn, etc. found.

On dry rocky slopes Q. araxina, Celtis cauca-
sica Willd., C. orentalis, P. mutica, Acer iberica,
Ulmus araxina, Pyrus salicifolia forms sparse for-
ests with juniper. These forests include xerophytic
shrubs: Atraphaxis spinosa, Lonicera iberica,
Cerasus microcarpa, Ephedra intermedia
Schrenk. Et. C.A.May., Jasminum fruyicans,
Rhamnus pallasii and Paliurus spina-christi are
naturally distributed.

In general, as a result of monitoring, 27 spe-
cies of trees, 18 shrubs and 11 species of grasses
were registered in the Basitchay State Nature Re-
serve. Of these, 17 trees, 3 shrubs, 3 grass species
were identified as rare and endangered plants, and
6 trees and 2 shrubs were identified as relict and
endemic plants.
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Basitcay Dovlat Tabiat Qorugunun mesd ekosisteminin bioloji miixtalifliyi
T.S. Mammadov, S.B. Bagirova, M.Y. Hasanova
AMEA-nin Dendrologiya Institutu, Baki, Azorbaycan

Tadgigat zaman1 Ki¢ik Qafgazin conubunda, Zangilan rayonu srazisinds yerloson Basit¢cay Dovlat Tobiot
Qorugunun tabii bitki novlarinin tohlili, areallarda bitkilarin populyasiya vaziyyati, agac, kol va ot bitkila-
rinin taksonomik torkibi aragdirilmigdir. Bu magsadlo AR Ekologiya va Tabii Sarvatlor Nazirliyi vo AMEA
Dendrologiya Institutu birgs isgaldan azad olunmus orazinin mévecud voziyyati ilo tanis olmuslar. Monito-
ringlor zamani peyk goriintiilorindon, GPS kordinatlardan va s. istifado edilmisgdir. Orazidon gatirilmis tor-
paq niimunalari “Palintest soil kits 400” avadanligi vasitasilo 14 parametrlo mineral torkiba gora dyranil-
misdir. Orazinin dagliq hissasinin mesos ortiiyiinds, quru dasli yamaclarda tobii halda yayilan bitkilar tosvir
edilmigdir. Noaticads Basitcay Dovlot Tobiot Qorugunda 27 név agac, 18 név kol va 11 név ot bitkisi geyds
alinmigdir. Bu novlordon nadir vo nasli kasilmakds olan 17 agac, 3 kol, 3 ot bitkilori, relikt vo endemik
novlordon isa 6 agac, 2 kol bitkisi miioyyon olunmusdur.

Acar sozlar: Kicik Qafqaz, Basitcay Déviat Tobiat Qorugu, populyasiya vaziyyati, relikt va endemik névlor,
nadir noviar

Buosnoruyeckoe pasnoodpasue JecHOH IKOCHUCTEMbI
BacuTyaiickoro rocy1apcTBeHHOro NPUPOIHOI0 3aM0BeIHNKA

T.C. Mamenos, C.b. baruposa, MLIO. I'acanoBa
Hnuemumym oenoponocuu HAH Azepbaiioscana, baxy, Azepbaiioscan

B xoze nccnenoBanus NpoaHaNU3UPOBaHbl €CTECTBEHHBIE BUIbI PACTEHHUMN, TOMYJIALMOHHBIN CTAaTYC, TaK-
COHOMUYECKUH COCTaB IEPEBLEB, KYCTAPHUKOB U TPAB HAa TEPPUTOPHU bacuT4aliCKOro rocyapcTBEHHOTO
IIPUPOAHOIrO 3aIl0BE/IHUKA, PAcIIOJIOKEHHOro Ha tore Manoro Kaskasa, B 3anrumianckom paiione. C stoi
1ebi0 MUHHCTEPCTBO 3KOJIOTHH M MPUPOAHBIX pecypcoB Aszepbaiimkanckoi Pecnyonvku m MHCTUTYT
nenaponornt HAHA o3HakoMuIMCh € TeKyIel cuTyanuel Ha 0cBOOOKAeHHON TeppuTopuu. [Ipu MoHu-
TOPYHTE HCIIOJIb30BAJINCh CITyTHUKOBbIE CHUMKH, KoopanHatel GPS u np. [IpuBesenHsie ¢ Teppuropun
MpoOBI TOYBBI OBITM HCCIEeNOoBaHbl MO 14 mapaMeTpaM MHUHEPAIbHOCTH C TOMOINBIO 0OOPYAOBaHUS
Palintest soil kits 400. B iecHoM 1OKpOBe TOPHOW YaCTH Y4acTKa CyXUX KAMEHUCTBIX CKJIOHOB HaOIrO1a-
€TCsl ECTECTBEHHOE paclpocTpaHeHHe pacTeHuil. B pesynpTate B bacuTdalickoM rocy1apcTBEHHOM 3aro-
BEJHHUKE 3apPETUCTPUPOBAHO 27 BUIOB JepeBbeB, 18 KyctapaukoB u 11 BuaoB Tpas. M3 3THX BUAOB BBISIB-
neHo 17 penxux ncyes3arolnx JIepeBbeB, 3 KyCTapHUKA, 3 BUAA TPaB, 6 JEPEBbEB U 2 KyCcTa PEITUKTOBBIX U
9H/IEMUYHBIX BUJIOB.

Knioueevie cnosa: Manviii Kaskas, bacumuaiickuii 2ocyoapcmeenisiii npupoonslil 3an08eOHUK, COCIMOos1-
HUe RONYAAYUU, PENUKMOBbLE U IHOeMUUHbLE BUObL, peOKUe GUObL

76



Journal of Life Sciences & Biomedicine, vol. 3(76), No 2, p. 77-80 (2021)

Geography of population longevity hotspots in Azerbaijan

U.F. Hashimova

Academiciaan Abdulla Garayev Institute of Physiology, Azerbaijan National Academy of Sciences, 78
Sharifzadeh Str., Baku AZ 1100, Azerbaijan
For correspondence: ulduz.hashimova@science.az

Received: October 18, 2021; Received in revised form: October 21, 2021; Accepted: October 25, 2021

Abstract: The global aging of the world's population and the increase of the share of older age cat-
egories in its structure, which has become one of the distinctive features of the demographic trans-
formation of the modern world, has aroused the ever-growing interest of researchers of various
profiles in gerontological problems. The study of the phenomenon of the group or population lon-
gevity, which is noted in some regions of the world, called "blue zones", has acquired particular
importance. The data of complex biomedical studies of populations with an increased longevity in-
dex carried out on the territory of Azerbaijan since the end of the last century indicate the potential
of some regions of the country to obtain the status of a "'blue zone". The study of the geography of
the longevity spread among the indigenous population of the country reveals the presence of ""natu-
ral" centers of longevity in certain regions, in particular in Karabakh, where, thanks to a rare
combination of favorable natural-ecological and social conditions, the indigenous population has
historically emerged and consolidated, i.e. an increased concentration of long-lived people has been
traced for quite a long time. The article provides a map of the distribution of such centers of lon-
gevity in Azerbaijan and discusses the compliance of some regions, in particular Karabakh, with

the criteria of the ""blue zone"".

Keywords: Human ageing, demographic transformation, population longevity, blue zones, Karabakh

INTRODUCTION

According to UN forecast, the world popula-
tion will increase by 40% in the next 40 years. But
the nature of this increase will be fundamentally
different from what humankind has experienced in
the past, due to two global trends: declining birth
rate and increasing average life expectancy, that fea-
ture the demographic make-up of the modern world
(Sharman, 2011). In other words, the world’s popu-
lation will not grow because of the high birthrate, as
it always did previously, but mainly as a result of
increased numbers of older people. In the near fu-
ture, the number of people aged 80 and over will be
about the same as the population of children under 5
years (Anbdrews, 2002).

One inevitable consequence of population
ageing is an undesirable rise in the proportion of
those suffering from age-related disease and disa-
bility. In this regard, the multidisciplinary re-

http://dx.doi.org/10.29228/jlsh.24
Available online 30 December 2021

search on so-called Blue Zones, in which, as
shown in many studies, people live exceptional
longer and healthier lives than average, is of par-
amount importance. The findings of these studies
widen the existing knowledge on the nature of
human ageing as well as on how and to what ex-
tent all the socioeconomic, behavioral, environ-
mental, and genetic factors individually, jointly,
and interactively contribute to exceptionally long
and healthy lives. Therefore, for the last few dec-
ades, the phenomenon of Blue Zones has been
attracting increasing attention from gerontologists
and specialists of related disciplines (Poulain et
al., 2013).

In general, the BZ population is characterized
by a significantly higher level of longevity com-
pared to the neighboring regions, provided that the
exceptional longevity of people in this population
has been fully validated. In practice, a blue zone is
defined as a rather limited and homogenous geo-
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graphical area where the population shares the same
lifestyle and environment and its longevity has been
proved to be exceptionally high. A number of stud-
ies have shown that the BZs exist in different parts
of the world including the South of Europe (Italy,
Greece), Latin America (Costa-Rica), Japan (Oki-
nawa), USA (Loma-Linda California) (Poulain et
al., 2013).

A high concentration of the long-lived is ob-
served in the Caucasus countries including Azer-
baijan (Koznos, Komaposa, 1982). A number of
studies by gerontologists mostly from the former
Soviet Union's scientific community have found
that with the longevity indices reaching up to 20-
50 %o in some areas Azerbaijan can be considered
as one of the world’s longevity hotspots. The in-
dividual longevity records have been reported in
the country as well (Kosmos, 1989). Availability
of such unique human resources opens up unigque
prospects for multidisciplinary research both on
the individual and the population longevity as a
complex biomedical and psycho-social phenome-
non. It is not surprising that Azerbaijan has been
in the focus of the specialists engaged in human

ageing studies since the first epidemiological sur-
vey in 1986 which was carried out by the interna-
tional team of experts from the Institute of Physi-
ology, Azerbaijan National Academy of Sciences,
jointly with the Kiev Institute of Gerontology
(Ukraine), the Research Institute for Human Stud-
ies (USA) and the Institute of Ethnology, Russia.
It was found that among the aboriginal population
of Azerbaijan there has naturally-historically
emerged and been fixed the high concentration of
people representing maximal species-specific
lifespan (Kuznetsova et al., 2016). Those findings
opened up the unique possibilities for the multi-
disciplinary study of complex medical-biological
and social-cultural factors underlying the for-
mation of the ‘longevity phenomenon’ at the pop-
ulation level which was launched in 2015 when a
dedicated academic programme was developed by
the Garayev Institute of Physiology of NANA
aimed at a comprehensive study of populations
with the elevated longevity indices (lammmoBa u
np., 2019; Pammnosa u np., 2019; Carbone et al.,
2020; Rashidova et al., 2020).
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Fig. 1. Geography of Longevity in Azerbaijan
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One of the major findings of this programme
is associated with the geography of longevity in
the country. It was shown that even though the
cases of age 90+ are reported for in various areas
of Azerbaijan, the regions of their particularly
high concentration are distributed unevenly. Spe-
cifically, the highest concentration of long-living
people is characteristic for the Karabakh region,
particularly for the Shusha and Khojavend dis-
tricts, where the longevity index (share of those at
age of 90+ in the total population aged 60+) is
reaching up to 50-54 %o (Fig. 1). The comparison
of our findings with the data available in the liter-
ature regarding the geography of longevity
hotspots in the Caucasus has revealed that in those
areas the highest longevity indices have been re-
ported since 1926, indicating that in this moun-
tainous area the longevity phenomenon has natu-
rally-historically emerged and been fixed for gen-
erations (Kosmor B., Komaposa O., 1982). One
more striking point is that in the latest census data
of 2016 that were used in our demographic elabo-
rations, the populations of Shusha and other
Karabakh settlements were registered not in their
historical land of residence, but in the places of
their temporary residence. It appears that despite
nearly 30 years of life in completely different so-
cial-environmental settings, those people have
managed to preserve the biological potential en-
suring better adaptation to physical and social en-
vironments and longer life.

At present, new surveys are under develop-
ment in a comparative way for the areas in the
country with elevated longevity indices, involving
biomedical and environmental aspects. A com-
prehensive approach is being considered, favoring
the analysis of numerous biomedical, social and
environmental factors that could have interacted
to result in exceptional longevity hotspots.
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Azarbaycanda uzunémiirliiliiyiin yayilma cografiyasi
U.F. Hasimova
AMEA-nn Akademik Abdulla Qarayev adina Fiziologiya Institutu, Baki, Azarbaycan

Miiasir diinyanin demografik transformasiyasinin saciyyavi xiisusiyyatlorindon biri olan diinya shalisinin
global sokildo yaslanmasi vo bu strukturda yash nosil kateqoriyasinin payinin artmasi mixtalif profilli
todgigatgilarin herontoloji problemlors getdikco artan maragina sobob olmusdur. Diinyanin bazi bdlgale-
rinds "mavi zonalar" kimi geyd olunan qrup v ya populyasiya uzundmiirliilityii fenomeninin dyranilmasi
xiisusi ohomiyyat kosb edir. Azarbaycan orazisinds yiiksok uzunomiirliiliik indeksine malik olan populya-
siyalarda o6ton asrin sonlarmdan baglayaraq kompleks sokilds aparilan biotibbi todgigatlarin naticalarine
osason demok olar ki, 6lkonin bazi bolgalori “mavi zona” statusunu almaq potensialina malikdirlor. Belo
ki, yerli ohali arasinda uzunomiirliilityiin yayilma cografiyasinin todqiqi 6lkonin ayri-ayr1 bolgslorinds
"tobii" uzunomiirliiliik ocaqlarmin oldugunu askara ¢ixarmigdir. Xiisusilo do Qarabagda, slverisli tobii-
ekoloji va sosial soraitin nadir birlogsmasi sayasinds yerli ahali arasinda uzunomiirliilityiin genis yayilmasi
tobii-tarixi olarag yaranmis vo méhkomlonmisdir, yani bu kifayst qodor uzun miiddat orzinds izlonilmis-
dir. Moagalodo Azarbaycanda bu ciir uzunomiirliiliik markozlarinin yayilma xaritasi verilir va bazi bolgala-
rin, o climladon Qarabagin “mavi zona” meyarlarina uygunlugu miizakirs edilir.

Acar sozlor: Insamin qocalmasi, demografik transformasiya, populyasion uzunémiirliik, mavi zonalar,
Qarabag

I'eorpadus pacnpenesieHus: 04aroB A0Jr0KUTENLCTBA B A3epOaiigxane
Y.®. I'ammumoBa

Hucmumym guzuonocuu um. akademura A60yinst I apaesea HAH Azepbaiioscana,
baxy, Azepbatiosncan

I'mobasnpHOE CTapeHHe HACEJICHHUS IUIAHEThl M YBEJIIMYCHUE B €r0 CTPYKTYPE JOJM CTapIIMX BO3PACTHBIX
KaTeropyii, cTapIiee OJHOW M3 OTIMYUTENLHBIX OCOOCHHOCTEH jaeMorpaduueckoil TpaHchopMaIuu co-
BPEMEHHOI'O MHPAa, BBI3BAJIO BCEBO3PACTAIOIINI MHTEPEC MCCIea0BaTeNel pa3HOro nNpoduis K repoHTo-
noruyeckoi npobnemaruke. Ocoboe 3HaYeHNE MPHOOPENo U3ydeHne (peHoMeHa IPyIOBOTO HIIH MOITy-
JISIIUOHHOTO JTOJITOXKHUTEIHCTBA, KOTOPBHIA OTMEYAaeTCss B HEKOTOPHIX PETMOHAX MHpA, IOIYYHBIINX
Ha3BaHUE «TONYOBIX 30H». JlaHHBIE KOMITIEKCHBIX MEANKO-OMOIOTHYECKUX UCCIIEIOBAHNN MOy C
MOBBIIICHHBIM HMHICKCOM JIOJITOXKHUTEILCTBA, IPOBEACHHBIX HAa TEppPUTOpUU A3sepOaiikaHa, HauMHAs C
KOHI[A MPOILIOr0 BEKa, CBUICTEILCTBYIOT O MOTEHIIMAIEC HEKOTOPBHIX PAOHOB CTPAHBI JJIS MOJIyUEHUS
cTaryca «roiry0oii 30HBI». B wacTHOCTH, H3ydeHHEe reorpauu paclpoCTpaHEHHS JOITOKUTEIBCTBA Cpe-
JI1 KOPEHHOT'O HACEJCHHUS CTPAaHbI BBIABISET MPUCYTCTBHE «ECTECTBEHHBIX» OUAroB JOJTOKUTEIBCTBA B
OTIENBHBIX paiioHax, B yacTHocTH B Kapabaxe, rme, 6maromaps peaxkoil KOMOMHAIMH OJIarOTPHUSTHBIX
MIPUPOTHO-IKOJIOTUYECKUX U COIMATIBHBIX YCIIOBUH, Y KOPEHHOTO HACEICHHS €CTECTBEHHO-UCTOPHYECKU
BO3HUKJIA U 3aKpenuiach (T.e. TCHICHIIUS MPOCISIKUBACTCS B TCUCHHUE JIOBOJIBHO JUIUTEIHHOIO BPEMECHH)
MOBBIIIICHHAS KOHIIGHTPALIMsS IOJINOJCTHUX JItojeld. B cTaThe NMpUBOAUTCSA KapTa paclpeacieHHs TaKux
0YaroB JIOJITOKUTENILCTBA B A3epOaiikaHe U 00CYKIaeTCsl COOTBETCTBHE HEKOTOPBIX PallOHOB, B YacT-
Hoctu Kapabaxa, kK KpuTepHusiM «roxy0oi 30HBD.

Knwuesvie cnosa: Cmapenue uenogexa, demozpaguueckas mpancgopmayusi, RONYIAYUOHHOE O020-
JHCUMenbCmao, 201yovie 30ubl, Kapabax
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The ethnobotanical characterization of Karabakh has been discussed in the paper. Based on surveys
and literature data, 101 species of medicinal plants, 44 species of wild food - fruits and berries, 28
species of wild vegetables, 20 species of spices, 10 species of dyes and more than 300 forage plants
were widely used by humans in the area. Although data on some areas (Shusha, Khankendi, Khoja-
vend) were obtained from local temporary settlers and refugees’ communities, Tartar and Barda
districts were fully inspected, and plants were collected from some villages in Fizuli, Agdam and
Agjabadi districts. Frequencies of use were determined. In the course of the study, the methods of
using plants by modern and classical ethnobotanical methods were determined. Further research is

expected to address the effects of the war.

Keywords: Karabakh, flora, medicinal and food plants, ethnobotany

INTRODUCTION

Plants meet basic human needs such as medi-
cine, agriculture, food and fodder. Some important
plants no longer play such an important role in the
economic life of the population, as people dis-
placed from their ancestral lands have already set-
tled in big cities and both plants and their uses have
been forgotten since the territory of Karabakh has
been under occupation for 27 years. The present-
day Karabakh belongs to the Karabakh economic
region of the Lesser Caucasus botanical-geograph-
ical region of Azerbaijan formed with rich flora
and colorful vegetation. Some of these territories
have been completely occupied, some of them have
been occupied and looted by the ongoing conflict.
More than 35% of the total plants in the flora of
Azerbaijan have spread in this area (Flora of Azer-
baijang, 1952-1961). 70% of the species composi-
tion of the region is spread in modern Azerbaijan,
which is a small part of the Caucasus as can be seen
from the results of long-term and detailed botani-
cal-systematic, geobotanical researches, as well as
classical sources (Conspect of Flora of the Cauca-
sus, 2003-2006).

http://dx.doi.org/10.29228/jlsb.25
Auvailable online 30 December 2021

The plants traditionally used in the territory of
Karabakh were analyzed by V.A.Petrov (1940)
about 80 years ago. Petrov's work is considered to
be one of the most unique in terms of both theme
and approach to the topic. The book contains ex-
tremely important materials not only for ethnog-
raphers but also for botanists. During the develop-
ment of the collected materials, it became clear that
there are many sources on the methods and forms
of application of different species, based on the ex-
perience of the people on the use of different plant
species. These only apply to herbs. At the same
time, there is a very important group of plants
(trees and shrubs) that do not play such an im-
portant role in the economic life of the population.
However, plants are widely reflected not only in
domestic use, but also in the ideology and culture
of the people in the early stages of the history of
the study. This issue was not touched upon in
Karabakh after Petrov. The fact that 20% of Azer-
baijani lands were occupied for many years did not
allow research in the region, and although Armeni-
ans were considered to have occupied the territo-
ries, not only ethnobotany, but also a single sen-
tence about vegetation.
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Karabakh is formed by rich flora and colorful
vegetation. These include dense forests, wild veg-
etables and medicinal plants found in mountain
meadows. At present, 4961 higher plant species be-
longing to 159 families and 1117 genera are dis-
tributed in Azerbaijan (Asgarov, 2016), of which
more than 1500 are medicinal (Mehdiyeva, 2011;
Ibadullayeva et al., 2013; 2018), up to 800 fragrant
and spicy (Ibadullayeva et al., 2007), up to 200
wild vegetables (Kasumov et al., 2009; Asadov et
al., 1989), etc. are useful plants (Munir et al., 2018;
Ibadullayeva et al., 2010, 2012, 2015).

In fact, the territory of Karabakh got its name
due to the rich vegetation, numerous medicinal
plants and large fields. In the ancient Azerbaijani
language, the word "gara" means "big" and "bag"
means a ""green area or garden”, ie "big garden". Ac-
cording to ancient Greek scholars, in the Middle
Ages, Karabakh was part of the Albanian state. Ac-
cording to the manuscripts, in the first century AD,
Caucasian Albania exported medicinal plants in
glass boxes to Rome. Apparently, in the first cen-
tury, Karabakh challenged the world with its bota-
nist (Alakbarli, 2009). One of the most famous doc-
tors of Azerbaijan in the 16th century was Yusif
Garabaghi, who was called a "genius teacher". He
was born in Karabakh, spent most of his life and
work in Central Asia, and taught at a madrassa in
Samarkand.

As can be seen, the use of medicines by local
communities in Karabakh dates back to ancient
times, the search for and discovery of new treat-
ments, the identification of methods to combat dis-
eases, and so on, have long been influenced by Sufi
views. However, despite these obstacles, the search
for new treatments in nature, as well as their more
affordable forms and methods of application, con-
tinued. There are a humber of promising reasons
for ethnobotanical research, ie the study of the var-
ious relationships between plants and humans, the
connection with human culture in the Karabakh re-
gion: the first is the richness of flora and plant di-
versity of landscapes. The territory of Azerbaijan
is one of the "hot-spot biodiversity" regions of the
world due to its biological diversity, and let's not
forget that Karabakh is the ancient and eternal ter-
ritory of Azerbaijan. The second aspect that em-
phasizes the importance of studying the cultural in-
teractions of this region is the cultural richness, an-
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tiquity and diversity of manifestations in the terri-
tories of Karabakh. Although a large part of the
population of the area has settled in other regions
for many years, a major return will be made to en-
sure that the ethnic use of Karabakh's medicinal
plants is engraved in the repeated memories of lo-
cal communities.

The most typical small areas of Karabakh are
typical landscapes, corners with special beauty, en-
demic, relict and endangered species, perennial
trees, examples of garden-park art, waterfalls,
caves, rare lakes, groundwater wells, other places
of interest in the territory of the Republic. mani-
fested as natural monuments. The issue of collec-
tion (partial and limited collection) of rare and
other protected species should be approached with
extreme caution (Red Book of Azerbaijan, 2013).
Plants can disappear in any region, and thus all
knowledge about them can be destroyed, and
sometimes this knowledge can disappear forever,
for which information about plants must be con-
stantly collected and communicated to people. The
protection of plants remains an emotional and "oc-
cupying" issue, as there have been many wars in
the occupied territories for many years in
Karabakh, invasive plants continue to grow, and
excessive collection of other essential plants has
led to a decline in plant communities. Excessive
use of plant resources, as well as over-harvesting
and non-compliance with post-harvest regulations,
and lack of control mechanisms have increased the
pressure on biodiversity. Conducting ethnobotani-
cal research in the regions is a way to develop new
drugs for the treatment of diseases. Today, ethno-
botany and ethnopharmacology are widely used to
discover new compounds (Kahramanova et al.,
2017; Oksana et al., 2021; Ibadullayeva, 2020).

Refresh the memory of local communities in
the great return to the liberated areas and to re-in-
still in them the useful properties of plants is the
main purpose of this study. On the other hand, the
place has caught the local names of our lands, our
people, our food, our music, and our neighbors,
who have settled in our ancient lands, have even
changed and adopted the names of our plants. The
name given by the people to the object studied in
each ethnographic work is of great importance.
That is why, of course, we consider it expedient to
name the plant not only by its Latin name but also
by its local names.



MATERIALS AND METHODS

Information on the research area: Karabakh
economic region consists of 9 administrative divi-
sions as Khankendi, Khojavend, Agjabadi, Agh-
dam, Shusha, Fuzuli, Khojaly, Tartar and Barda,
Garabagh and Zangazur mountain range. Approxi-
mately 1,000,000 of the district's total population
is mainly of temporary settlers and refugees. Tartar
district belongs to lowland Karabakh and is consid-
ered to be one of the oldest settlements. The region
is located in the western part of the Kur-Araz low-
land, in the Karabakh plain. The territory of the
Tartar region is 957 km? and the population is
about 104,200,000 people. Barda district is located
in the North-Western part of the Kur-Araz lowland,
with a total area of 957.00 km? and a population of
136,000. The area of Aghdam district is 1150 km?,
the population is 153000, the relief is mainly plain,
partly mountainous. The territory of the Agjabadi
district, one of the largest agricultural districts of
the Republic of Azerbaijan at the time, is 1756 km?
and has a population of 128,100 people. The relief
of the Agjabadi district is a plain, gradually rising
from the north-east to the South-West. Fuzuli co-
vers the sloping plains and lowlands of the
Karabakh mountain range from the South-Eastern
foothills to the Araz River. It borders Iran along the
Araz River.

The territory of the Fizuli district is 1386 km?
and the population is about 144,000 people. We
have not been able to register yet due to incomplete
information on other areas (Khankendi, Shusha,
Khojaven and Khojaly).

Selection of informants: A survey was con-
ducted in March-April (2020) and June-July
(2021) between Tartar and Barda districts to con-
duct ethnobotanical research. In order to obtain in-
formation about local plants, plants were registered
and a questionnaire survey was conducted with
communities to clarify their knowledge of plants
and forms of use. Because clinics are inaccessible
to the rural population around the world, they de-
pend on the traditional use of local plants, includ-
ing meeting the demand for food plants (vegeta-
bles) in the wild.

Data collection: Data-specific assessment was
collected through direct interactions with local
people and observations during visits (Guber,
2001; Martin, 2001; Suffering. ethnographer,
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2007). Group meetings were held with people who
had sufficient knowledge of local plants, and indi-
vidual meetings were arranged with healers
(lohman in azeri) in the villages to verify the infor-
mation. During the study, 110 informants about 60
plants in the Tartar district were interviewed. A
survey was conducted with 140 communities in the
Barda district and information was collected on 34
plants and 20 plants obtained from other places in
the area. No vegetation has been collected from
other areas yet, and the area's flora will be fully in-
spected once the effects of the war are over.

Collection and identification of plants: Medic-
inal and wild food plants were collected from the re-
search area and brought to the Department of Eth-
nobotany of the Institute of Botany of ANAS. Her-
bariums of these plants were prepared and identi-
fied. Herbarium specimens of plant species are kept
in the herbarium after adaptation to the flora of
Azerbaijan (Flora of Azerbaijan: in 8 vol., 1952-
1961; Conspect of the flora of the Caucasus, 2003-
2006).

Data analysis: Data collected from various
fields (villages, districts, etc.) were analyzed using
the SPSS 9.00 statistical program. Based on the re-
sponses collected from the informants, the use of
plants, medicines and food products and applica-
tions prepared from them were considered. The
data were calculated by the FC frequency of each
plant species reported by local data providers. The
relative importance of plant species was estimated
by the following formula by calculating the cost of
use, as described by Phillips and Gentry (1993).
The value used for the species is UVi Y% XUi = Ni,
where the number previously referenced for each
specific species is represented by Ui and the total
number of data interviewed by Ni.

RESULTS AND DISCUSSION

Materials collected from Karabakh do not ac-
tually cover the plants used by the population. So
far, the methods of using wild food plants, as well
as whether they are used as medicine have been de-
termined.

Numerous studies show that in order to under-
stand the relationship between the activities of hu-
man society and vegetation is necessary to analyze
the region ethnobotanically at first. Therefore, one
of the main conditions is to collect data on how and
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why plants are used among people, both now and
in the past. People living in the area in the form of
ethnic groups have used only plants as both food
and medicine since the Stone Age, and many of
them are still used today.

Some of the ethnobotanical data on plants in
Karabakh were collected orally on the basis of sur-
veys conducted in temporary settlers and refugees.
Other surveys were conducted among local com-
munities in Tartar and Barda districts, and some
were conducted in some villages in other districts.
In particular, it should be noted that a significant
part of the material collected on the basis of oral
information is quickly forgotten. Therefore, pub-
lishing books and papers in the mother tongue are
important. The beginning of the integration of sci-
ence into the economy is connected with ethnobot-
any. It should also be noted that ethnobotany is a
hybrid science, where it is necessary to draw con-
clusions from historical, political, archaeological,
economic and scientific facts. Karabakh is one of
the ancient Turkic and Albanian settlements, as
well as Azerbaijani lands.

The study collected data from more than 200
local communities in more than 60 villages and
found that different ethnic groups living in
Karabakh used plants for the same purpose and in
the same way. Oral surveys revealed that species
belonging to different chapters were named with
the same toponym according to their area of use.
Based on the results of oral surveys, 101 species of
medicinal plants, 44 species of wild food - fruits
and berries, 28 species of wild vegetables, 20 spe-
cies of spices, 10 species of dyes and more than
300 fodder plants were identified in the area. At
present, we know very little about the current state
of these species, including their distribution, phy-
tocenological features, role and resources in the
vegetation type. However, we hope that expedi-
tions will be organized in the near future to study
the flora and fauna.

In addition to wet plants, horse milk, sour milk
and dried herbs are widely used in the area as a
treatment.

In the frequent expressions of communities,
wormwood is considered a medicine of local com-
munities in increasing appetite, in infectious dis-
eases of the internal organs of St.John's wort, in the
treatment of violet and rose headaches. Research
on common ethnobotanical methods and surveys
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was carried out in the settlements of temporary set-
tlers and refugees from most parts of the Karabakh
region. Based on the experience of the people on
the use of different plant species, field research has
not yet been conducted in some areas. However, in
a short period of time, a lot of material has been
collected about the methods and forms of applica-
tion of different species. At the same time, some
very important plants have recently ceased to play
such an important role in the economic life of the
population, as refugees have already settled in
large cities. As a result, it became clear that infor-
mation about the importance of some forms of
stagnant peasant activity in the economy and cul-
ture is still remembered. The most valuable data in
the interviews was obtained mainly from the older
generation. Although new forms of farming have
emerged in recent years, the dominance of wild
flora has rapidly collapsed for them, and infor-
mation about some plants has almost been com-
pletely erased from memory. At present, to a cer-
tain extent, only folklore can give the impression
of an eternal struggle between man and nature in
the thinking of a society at a certain stage of devel-
opment. The folklore information collected by eth-
nographers and archeologists in connection with
material and cultural monuments really allows us
to describe the history of Karabakh in a scientific
way. Much of the past has probably been erased
before it is written in the memory of the younger
generation. For this reason, the best way to present
the materials collected so far to the public after
people return to their ancestral lands is considered.

Special rules for the collection of medicinal
plants have been formed in folk medicine. The
communities in the Karabakh region understand
what they know about this: the medicinal plant
must first be clearly identified. During the initial
processing, after the raw material has dried, the
non-compliant parts must be removed. Surface
plant parts (leaves, flowers, grass, fruit) should be
collected in the morning when it is dewy (between
8-10 am) and underground organs (roots, rhi-
zomes)in the evening after 5 pm. Only need to col-
lect well-developed healthy raw materials. Plants
damaged by insects or microorganisms should be
removed.

Vegetation of Karabakh is semi-deserts and
semi-steppes in vertical zoning (up to 400 m above



sea level); steppe vegetation (400-800 m); meso-
philic forests (1000-2000 m); high mountain vege-
tation (2000-2500 m); alpine-subalpine vegetation
(2200-3000 m); rock vegetation (over 3,000) and
wetland vegetation in river and lake deltas.

After obtaining information from other re-
gions of Azerbaijan, it became clear that there are
species that are unique to the area and their range
is limited to Karabakh: Sanguisorba officinalis and
Salvia karabachenses.

There are also some plants that are not found
in the wild in the area, but are grown by people in
the regions and used as medicine:Tanacetum vul-
gare, Rosmarinus officinalis, Pimpinella anisum,
Papaver somniferum, Mentha piperita, Matricaria
matricarioides, Iris germanica, Kalanchoe pin-
nata, Ficus carica, Ephedra aurantica, Cucurbita
maxima, Coriandrum sativum, Calendula offici-
nalis, Bidens tripartita, Alliumsativum and Aescu-
lus hippocastanum.

During the research, the frequency of plant
use (FC) in the local flora was determined (Figure)
and different ways of using the more mentioned
plants were identified.

Number of species
Fig. Some species for use

As you can see from the figure, 66 plants (Bis-
torta major S.F. Gray, Chelidonium majus L., Con-
vallaria majalis L., Bryonia alba L., Datisca can-
nabina L., Leonurus quinquelobatus Gilib., Ni-
gella sativa L.and etc.) by 18 times, 10 plants
(Cichorium intybus L., Crataegus transcaucasicus
Pojark., Matricaria matricarioides (Less.) Porter,
Calendula officinalis L., Helichrysum plicatum

Ethnobotanical analysis of Karabakh

DC., Hippophae rhamnoides L., Mentha piperita
L. and etc.) 48 times have mentioned

In the territory of Karabakh by families: Aster-
aceae Dumort-17,Rosaceae Juss.- 8, Lamiaceae
Lindl.-6, Apiaceae Lindl.-5, Fabaceae Lindl. and
Polygonaceae Juss. -4, Moraceae L. and Cucurbita-
ceae Juss. -3, Papaveraceae Juss., Violaceae
Batsch-2, Viburnaceae Barfin, Valerianaceae
Batsch, Monotropaceae Nutt, Anacardiaceae
Lindl., Punicaceae Horan, Hippocastanaceae DC.,
Betulaceae S.F.Gray, Alliaceae J.Agazdh., Berber-
aceae Juss., Malvaceae Juss., Tilliaceae Juss., Bras-
sicaceae Burnett, Sambucaceae Batsch ex Borkh,
Rhamnaceae Juss., Fagaceae Dumort, Elaegnaceae
Juss., Peganaceae (Engl.) Tiegh.ex Takht, Primula-
ceae Vent, Plantaginaceae Juss., Salicaceae Mirb.,
Chenopodiaceae Vent., Cupressaceae Rich., Ra-
nunculaceae Juss., Hyperiacaceae Juss., Canna-
baceae Juss., Elaegnaceae Juss., Urticaceae Juss.
each is used byl species as medicine or food.
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Qarabagin etnobotaniki tohlili
S.C. ibadullayeva
AMEA-nn Botanika Institutu, Bak, Azarbaycan

Magalads Qarabagin etnobotaniki saciyyalondirilmasindon bahs edilir. Aparilan sorgular va adabiyyat ma-
lumatlarindan molum olmusdur ki, arazido 101 név dorman bitkisi, 44 ndv yabani gida - meyva va gilo-
meyva, 28 név yabani toravaz, 20 nov otirli-adviyyali, 10 ndv boyaq ve 300-dan ¢ox yem bitkisi insanlar
tarafindan genis istifads edilirmis. Bazi arazilar (Susa, Xankandi, Xocavend) barads malumatlar kdgkiin vo
gagqin dismiis yerli icmalardan alinsa da, Tartor vo Bordos rayonlar tam toftis edilmis, Fizuli, Agdam va
Agcabadi rayonlarmin bazi kandlarindan bitkilar toplanilmigdir. Toplanilan faydali- dorman, gida va tex-
niki bitkilor eynilagdirilmis vo istfads tezliklri miioyyanlsdirilmisdir. Tadgigat zamani miiasir vo klassik
etnobotaniki metodikalarla bitkilorin istifads yollar1 toyin olunmusdur. Tadgigatlarin davamu {igiin miihari-
banin toratdiyi fosadlarin aradan galdiriimasi gozlanilir.

Acar sézlar: Qarabag, flora, dorman va qida bitkilori, etnobotanika
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ItHoOoTaHMYeckuii aHanu3 Kapadaxa
C.Ix. UbagynnaeBa
Hucmumym 6omanuxu HAH Azepbaiioscana, Baky, Azepoaiiosrcan

B cratbe npeacraBneHa 3THOOOTaHHYECKast XapakTepuctuka Kapabaxa. VccnenoBanust u muteparypHble
JaHHBIE TIOKA3alli, 9TO B PETHOHE IUPOKO Hcronb3ytorcs 101 Bum nekapcTBEHHBIX pacTeHni, 44 Buma
TUKOPACTYIINX PAaCTeHUH - (PPYKTOB U SATOA, 28 BUAOB TUKOPACTYIIUX OBoIIel, 20 BHIOB MPSHO-apoMa-
TUYeCKUX pacteHuii, 10 BumoB kpacuiabHbIX U 0oiee 300 BUAOB KOPMOBBIX pacTeHUi. XO0Ts uHpOopManus
o HeKoTopbIM parionam (Illyma, Xankennu, XomkaBeHn) Oblla OTy4YeHa OT MECTHBIX OOIITHMH BPEMEH-
HBIX TIepecesieHIleB u OexeHieB, Teprepckuii u bapauHckuid pailoHBI OBLTH HCCIIEIOBAHBI MOIHOCTEHIO.
Taxoke ObLTM COOpaHBI PaCTCHUS B HEKOTOPBIX ceilax PU3yIMHCKOro, ATIaMcKOro u ArpkadauHCKOTO
paiioHoB. CoOpaHHbBIE JeKapCTBEHHBIE, MMUIIEBbIC 1 TEXHUYECKUE PACTEHUS ObUTH MICHTU(DHUIUPOBAHEI U
oTIpe/ieNieHa YacTOTa UX UCIOIK30BaHMs. B X01e nccneaoBanus ObLTH OMPEIEIeHBI CTOCOOBI HCITONB30Ba-
HUS PaCTeHUH COBPEMEHHBIMH M KJIACCHYECKUMH METOIaM1 STHOOOTAaHUKH. J{J151 IpOBeICHNUS TaTbHEUTITIX
HCCIIEIOBAHUI ClIeAyeT 0KUAATh MPEAOTBPAILICHUS TOCIEACTBUN BOMHBI.

Knroueeswvie cnosa: Kapa6ax, qb]lOPCl, JIeKapCmeerHHble U nuujesvle pacmeHusl, omHobomanuxa
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The article highlights the gap in studying the bat fauna in Mountainous-Karabakh and adjacent ar-
eas within the Lesser Caucasus as no research studies were conducted in this part because of the
prolonged territorial occupation. Comparative description of bat fauna is being provided between
Mountainous-Karabakh and the Nakhchivan Autonomous Republic (AR) which reveals a close fau-
nal similarity, one of the reasons of which is the local movements of bats between these sides. Nine
species of regional bat fauna (19 species or 58% of local bat fauna) carry local conservation status.
Most species tend to decline in global populations. The importance of studying the bat fauna of the
Lesser Caucasus, including the bats in Karabakh, in more modern approaches and using stationary
and mobile detectors which are already being applied in house by the author as well as other modern
equipment (using acoustic and remote tracking methods) remains necessary for studying certain eco-

logical peculiarities of bats. This article presents echo spectrograms of four bats as examples.

Keywords: Lesser Caucasus, bats, chiropterofauna, biodiversity, new methods

INTRODUCTION

Mountainous Karabakh covers the mountain
ranges of Murovdag and Karabakh, as well as the
Karabakh Volcanic Massive and the Valley of
Central Aras-Nakhchivan and forms the south-east
edge of the Lesser Caucasus Natural Provinces
within Azerbaijan. In general, the Lesser Caucasus
is being characterized by a shortage of forests
(ITpunumko, 1970) and that its vertical belts are rel-
atively even (except for the Murovdag and Zanga-
zur). The climate is dry continental; the river sys-
tem is not well established. The arid zone covers
the skirts of the abovementioned ridges as well as
the entire Nakhchivan Valley to the west direction.
Anthropogenic factors have contributed to the
transformation of natural landscapes, and over the
last 30 years, and this process has negatively im-
pacted the environment even faster and more pur-
posefully.

The territory of the Nakhichevan AR is char-
acterized by an exceptional wealth of natural con-
ditions (Babayev, 1999). A wide variety of relief,
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landscapes, climate, flora and fauna has always at-
tracted the attention of specialists of different pro-
files. Due to a peculiar geological history, the
northern outpost of the Middle East formation Cen-
ter arose and is located here. This is the reason for
the high level of endemism of the flora and fauna
of this south-eastern edge of the Lesser Caucasus.
In recent 15-20 years, significant changes have oc-
curred in this area due to the intensification of in-
frastructure, industry and agriculture, the use of
chemical means to combat various pests, the crea-
tion of new protected areas, border conflicts
(Talibov, 2001).

The Lesser Caucasus owns 33% of all karst
square (6000 sq. km) existing in Azerbaijan. The
largest karst caves such as Azykh, Taghlar, Shusha,
Daghtumas, Tugh etc. (having 240 caves with total
lengths of 4km) are in Nagorno Karabakh. The lo-
cal conditions provide convenient natural (rocky
cliffs, caves, tree hollows, etc.) and manmade shel-
ters (wells, buildings, mines, mining tunnels, etc.).

The Mountainous Karabakh area remains un-
studied over the last 40 years and is considered as

http://dx.doi.org/10.29228/jlsb.26
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a gap for a faunal overview of the overall Natural
Province within Azerbaijan. The investigation of
the Nakhchivan AR bat fauna occurred recently
(Raxmatulina, Hasanov 2009) when analogical re-
search studies are not applicable to the bat fauna of
Mountainous Karabakh (seven long-term occupied
surrounding districts) and the available info in this
sphere dates back to the before 1980's (Carynun,
1912; Bepewarun, 1959; Tamxues, 1967;
Jy6oBueHko, 1969; ATexrepos, 1966;
AnexriepoB, Paxmarymmna, 1975); ®@atraes, 1978;
Paxmatynuna, 1970, 1980, 2005).

In addition to the changed natural conditions
that occurred over time, we assume that still un-
known to us various anthropogenic changes that
occurred during the occupation period have not
gone beyond the bat fauna. Considering the time
difference and the changes it is important to re-ex-
plore the bat fauna in Karabakh as an integral part
of regional biodiversity. It also should be noted that
the Lesser Caucasus bat fauna is the least studied
compared to other natural provinces in Azerbaijan.
Scientific literature also contains no or occasional
information on bat species inhabiting the regions
such as Gedabek, Dashkesen, Goygel, Goranboy,
Tartar, Ganja and its surroundings. Over the last 40
years, no required research studies have been car-
ried out in the territories of Nakhchivan and the
Lesser Caucasus bordering with the former front
line as well as Armenia as it was not safe. In view
of all of this, for the detailed study of the Lesser
Caucasus chiropterofauna within Azerbaijan, there
is a need for deeper investigation of bats in Moun-
tainous Karabakh covering about 30% of all mam-
mal species via application of newer technol-
ogy/methodologies.

To understand the work scope of bats fauna
investigation in the Lesser Caucasus we have com-
pared in this paper the faunal composition of Na-
khchivan (own investigation data for 2006-2008,
2013 years) and Mountainous Karabakh with sur-
rounded territories (based on literature data dated
back to 1880s). Along with a comparative study of
chiropterofauna, it also provides a general impres-
sion of how rich the bat fauna is in these two areas
with a distinct specific climate and orographic con-
ditions.

MATERIALS AND METHODS

Field surveys and collation of materials in Na-
khchivan AR were conducted in 2006-2008 jointly
with Dr. [LK.Rakhmatulina and in 2013 inde-
pendently.

The study area mainly covered the central and
eastern regions of Nakhchivan, ranging from the
distinctive semi-arid landscape of the Aras valley
up to the alpine meadows. The main target was to
revisit already known bat shelters, colonies as well
as to reveal new roosts (hibernation sites, summer
shelters). Over the study period we have recorded
14 bat species, 153 individuals captured (Mehely's
and greater horseshoe bats, lesser mouse-eared bat,
brown long-eared bat, eastern barbastelle,
Schreiber's bent-winged bat) were banded and re-
leased back to nature.

Generally accepted methods of observation
and counting were applied during the field surveys
(Kyzsxun, 1950; I'pomos, ['ypees, 1963; Horacek
et al., 2000; Kunz et al., 1996). Via using the ultra-
sound detectors, we have recorded many synan-
thropic bat species among which the predominant
ones were common and Kuhl’s pipistrelles. This
article also covers the materials from collections of
ANAS Institute of Zoology, the Zoological Mu-
seum of Moscow's State University, and the Russia
Institute of Zoology (based on Rakhmatulina,
2005). We physically inspected those areas (natu-
ral and manmade structures) which could poten-
tially be suitable as summer or winter roosts for
bats. All captured individuals were identified to
species level, age, sex and reproductive status were
determined, measured (weight, length of body,
forearm, and tail), banded and released back. Day-
time surveys were based on visual observations
(shelter designation), and night surveys on field-
routes with active bat detectors (Pettersson D200).
Bats were recorded directly in their shelters or cap-
tured and identified with nets. All methods were
aimed at determining the species composition of
bats and compiling the transect records on the
flight intensity of bats.

Bat fauna composition related info is based on
only literature materials dated back to 1980s
(Paxmatymuna, 2005).
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RESULTS AND DISCUSSION

Mountainous Karabakh territory is well
known for its karst caves as it is mentioned above.
Only Azykh (located in the border of Khojavend
and Fizuli districts) being the biggest in the Cauca-
sus and 5" globally largest karst cave is home to 6
species of bats (Rhinolophus ferrumequinum, R.
mehelyi, Myotis blythii, Miniopterus schreibersii,
Plecotus austriacus, and Barbastella leucomelas),
the largest karst cave in the southern Caucasus and
the 5th largest karst cave in the world. The numer-
ous and common species among them were Me-
hely’s horseshoe bat (R. mehelyii) and Schreiber's
bent-winged bat (M. shcheribersii). The number of
individuals of both species reaches up to 10-30
thousand. Each species depending on the physio-
logical condition as well as the time of year occu-
pies the various halls and parts of the cave. [.LK.
Rakhmatulina reviewed and consolidated all avail-
able for the last 100 years literature data, various
collection materials as well as own long-terms sci-
entific research results related to the bat fauna of
Nagorno Karabakh (Carynun, 1915; Bepemarus,
1959; Kyzsaxkuna 1950; dyOouenko 1968, Amnek-
nepoB, 1966, 1968; AnekmepoB, Paxmarynuna,
1975) in own scientific papers and particularly in
her final monography (Rakhmatulina 2005). This
list consists of 19 species with the following split
per genus: 5 Rhinolophus — 5, Myotis — 4, 1 (Min-
iopterus — 1, Plecotus — 1, Barbastella — 2, Nycta-
lus — 1, Pipistrellus — 3, 1 Hysugo — 1, Eptesicus —
1 vo Tadarida— 1. This composition has close sim-
ilarity with the Nakhchivan bat fauna (16 species)
which is being described later in this paper (Rax-
matulina, Hasonov, 2009).

Bat species composition varies vertically. On
the foothills the common and Kuhl’s pipistrelles
are numerous, greater horseshoe bat and serotine
bat are common. The richest bat fauna belongs to
the middle mountainous zone of 600-1000 m above
sea level, where more than 10 bat species are com-
mon or numerous. Horseshoe bats, lesser mouse-
eared bat, Schreiber's bent-winged bat, Kuhl’s,
Savi’s, common pipistrelles are species-indicators.
A number of speleofil species form bigger colo-
nies. Colonies with more than 10 thousand individ-
uals of 4 species were registered in Taghlar, Tugh,
Azykh caves and 11 species in Shusha Dashalty
(Paxmarymuna, 2005). This kind of diversity and
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richness is due to both food availability (ento-
mofauna) as well as the existence of suitable shel-
tering conditions during various seasons of the
year. At an altitude of 1000-2000m, the population
number of species decreases (3 numerous and 5
common species) in spite of the fact that the num-
ber of bats species is still 19. The minimum number
of species is in the zone above 2000 m.

Nakhchivan AR - 16 bat species which were
registered by us (physically and recording via ul-
trasounds) in the territory of the Nakhchivan AR in
2006-2008, 2013 belong to 3 families: Rhinolo-
phidae (5 species), Miniopteridae (1) and Vesper-
tilionidae (10).

Representatives of these families include 8§ spe-
cies throughout the territory - lesser horseshoe bat
(Rhinolophus hipposideros), greater horseshoe bat
(R.ferrumequinum), Schreiber's bent-winged bat
(Miniopterus schreibersii), lesser mouse-eared bat
(Myotis blythii), common pipistrelle (Pipistrellus pip-
istrellus), P. pygmaeus), Kuhl’s pipistrelle (P. kuhlii),
serotine bat (Eptesicus serotinus) and form the main
species of fauna (Table 1).

During the field surveys, key attention was
drawn to underground shelters (caves, mining tun-
nels). Synanthropic inhabitants of urbanized areas
were registered and counted during evening fly out
from the shelters as well as on the pathways and
foraging sites. In addition, more detailed data was
collected on the shelters, population number and
age-sex composition of speliophil species such as
R.ferrumequinum, M. blythii, M. schreibersii.

Extremely rare bat species include the medi-
terranean horseshoe bat and Blasius's horseshoe
bat (R.euryale and R.blasii), and the brown long-
eared bat (Plecotus auritus), the individual of
which were captured in Ordubad and Shahbuz dis-
tricts since the beginning of the 20th century. Two
young males of the latter species were captured by
us on October 20, 2006, in the Turkesh village of
the Shahbuz district.

From recorded for the first time 4 bat species
in the Nakhchivan AR - whiskered bat and Geof-
froy's bat (Myotis mystacinus, M.emarginatus), so-
prano pipistrelle (Pipistrellus pygmaeus) were
identified by ultrasound in Nakhchivan city and the
Kotam village of the Ordubad district. Given the
widespread distribution of these species through-
out Azerbaijan, the same situation can be expected
in the Nakhchivan AR. The dead body of another
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new species, Hypsugo savii, was found in October
2006 in the village of Kalaki, Ordubad district.

The number of speleofil bat species here in
different seasons ranged from 120 individuals for
R. ferrumequinum, up to 60 for R. mehelyi, more
than 500 for M. blythii, and up to 500 for M.
schreibersii.

The largest breeding colony of M. blythii and
M. shreibersii was revealed in the “Bat's Nest”
cave in the Bilav village of the Ordubad district
(Figure 3) with the total number of individuals of
more than 1,000.

It was impossible to monitor the border zone
of the Nakhchivan AR with Armenia — this is the
site where the Kotam-Kilit cave system which is
home to a number of the priority species such as
Blasius's horseshoe bat, mediterranian horseshoe
bat and greater horseshoe bat as well as the eastern
barbastelle is located. It should be noted that more
interesting groups of bats, as well as large breeding
colonies of Schreiber's bent-winged bat and Lesser
mouse-eared bat species, are inhabiting the Or-
dubad National Park.

Unfortunately, the Maralik Cave in the
Shahbuz district, one of the dynamic shelters and
previously recorded for Blasius's horseshoe bat,
mediterranean horseshoe bat, greater horseshoe bat
(10) has lost its important role as a shelter for bats
after being used by shepherds.

Among the explored shelters, it is important to
highlight the Sirab Cave. This place is known as
the wintering roost for horseshoe bat species (R.
mehelyi, R.ferrumequinum), which have been pro-
tected since the middle of the XX century. The first
species has not yet been obtained, however, in
summer and autumn seasons the Schreiber's bent-
winged bat and the lesser mouse-eared bat become
very common here. This cave is one of the main bat
shelters in the central part of Nakhchivan AR. It is
recommended to protect this site by declaring it a
natural monument. It is recommended to give sim-
ilar status to the "Bat's Nest" cave (Figure 3) in
Bilav village of Ordubad district. This cave is a
shelter for large breeding colonies of two locally
and internationally protected species - M. blythii
and M. schreibersii.

Similarity between Mountainous Kara-
bakh and Nakhchivan bat faunas. Via compar-
ing species composition of both areas’ bat fauna it
was revealed very close similarity between them —

16 bat species in Nakhchivan and 19 in Mountain-
ous Karabakh. Future comprehensive investiga-
tions would clarify and reveal a more precise com-
position for both areas. As shown in Table 1, nine
of these species are registered in the 2™ edition of
the Red Book of the Azerbaijan Republic. Only 6
of all bat species recorded are with the stable trend,
3 unknown, and only one with the increasing
global population trend. The rest of the species
have a decreasing population trend globally. De-
spite recording of 7. teniotis (European free-tailed
bat) only once near Shusha city back in 1950) there
is a probability to register these species also in Na-
khchivan and even the Greater Caucasus. Figure 1
is a schematic map of recorded bat locations in the
Lesser Caucasus covering Nakhchivan and
Karabakh.

Local seasonal movements (change of sum-

mer and hibernation roosts) occur between the
caves of Nakhchivan and Karabakh caves (Rakh-
matulina, Hasanov 2001).
Studying of bats by application of new meth-
ods. Bats have a hidden lifestyle, roosts are not
easily reachable in most cases, hibernation and
breeding colonies are very vulnerable to be dis-
turbed, from health and safety perspective of
known and emerging zoonotic diseases (Kuzmin,
Bozick, et al., 2011; Hasanov, Guliyeva, 2020) it
is necessary to reduce as much physical contact as
possible with all wild animals including bats and
it is recommendable to investigate various ecolog-
ical aspects of bats by application of newer and
remote methods particularly taking into account
the uneven and difficult relief of the Lesser Cau-
casus. With the use of remote equipment, bat’s
ethology can be studied in detail such as long-dis-
tance migration as well as local movements be-
tween hibernation and summer roosts, patterns of
pathways and foraging routes, etc. Stationary
(passive) and mobile detectors can be used to de-
termine the relative number and activity intensity
of transects and stations. Recording and pro-
cessing of ultrasounds with dedicated programs
allow determining the species without capturing
them physically. One of the priorities is to create
an ultrasound library of the Lesser Caucasus’s
bats via obtaining spectrograms, specific for vari-
ous species (Figure 2) and can be used for species
determination remotely.
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Table 1. Comparative composition of Karabakh and Nakhchivan Bat Faunas

N Scientific name Common name Nakhchivan| Karabakh | Red Book | IUCN | Population Trend
1 R. hipposideros Lesser horseshoe bat + + + LC decreasing
2 R. blasii Blasius's horseshoe bat + + LC decreasing
3 R. euryale Mediterranian horseshoe bat + + + NT decreasing
4 R. mehelyi Mehely's horseshoe bat + + + VU decreasing
5 R. ferrumequinum  |Greater horseshoe bat + + + LC decreasing
6 M. blythii Lesser mouse-eared bat + + + NT decreasing
7 M. naterrerii Natterer's bat + LC stable
8 M. emarginatus Geoffroy's bat + + LC stable
9 M. mystacinus Whiskered bat + + LC stable
10 |P. auritus Brown long-eared bat + + LC decreasing
11  |B. barbastellus Western barbastelle + + NT decreasing
12 |B. caspica Eastern barbastelle + + + LC unknown
13 |N. noctula Noctule bat + + LC unknown
14 |P. pipstrellus Common pipistrelle + + LC stable
15 |P. kuhlii Kuhli's pipistrelle + + LC increasing
16 |H. savii Savii's pipistrelle + + LC stable
17 |E. serotinus Serotine bat + + LC stable
18 |M. shreibersii Schreiber's bent-winged bat + + + \4Y decreasing
19 |T teniotis European free-tailed bat + + LC unknown
Note: Pipistrellus pygmaeus has not been reflected in this list yet as it needs additional justification.
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Fig. 1. Bat registration locations in the Lesser Caucasus - Nakhchivan (2006-2008, 2013) and
Karabakh (literature data covering the period over 1900-1980)
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Fig. 2. Spectrograms of four bat species obtained by echo-meters in the Lesser Caucasus.
Note: each spectrogram is specific to the species and recognizable particularly for the species from various genera

“Bat Nest”, Bilav village, Ordubad district - 2009

Myotis blythii 1nd1v1duals - Nakhchlvan clty 2009

Fig. 3. Photos of some bat species recorded in Nakhchivan

Application of passive detectors into the bat
surveys has been started since 2020 in the Greater
Caucasus. Remote control (distant) tools for the in-
vestigation of various ecological peculiarities of
small size mammals including bats have not been
practiced in Azerbaijan yet.
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Qarabagda yarasalarin Kicik Qafqaz faunasinin tarkib hissasi kimi 6yronilmo perspektivlori

N.9. Hasanov

AMEA-nin Zoologiya Institutu, Baki, Azarbaycan

Mogqaloado Kigik Qafqazin yarasalar faunasinin tofarriiath todqiqi perspektivindon Dagliq Qarabag vo otraf
rayonlarin uzun miiddat taddqiq olunmamasi ucbatindan bir bosluq kimi qaldig: vurgulanir. 9dabiyyat mo-
lumatlar asasinda Dagliq Qarabag vo miisllif todgiqatlart asasinda Naxg¢ivan MR xireptofaunasinin név
torkibinin miiqayisasi verilir vo no onlar arasindaki banzorliye digqet ¢okilir ki, bunun sobablorindon biri
do yarasalarin bu iki orazi arasinda lokal yerdoyigmalarin olmasidir. Region yarasalar faunasinin (19 név
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va ya yerli yarasa novlorinin 58%-1) 9-névii yerli qorunma statusuna malikdir. Novlorin boyiik aksoriyye-
tinin qlobal populyasiya trendi azalandir. Kigik Qafqaz vo o climlodon Qarabag xirepterofaunsinin daha
miiasir tisullarla tadqiq olunmasi va 6lkads miisllif tarafinden artiq totbiq olunan stasionar vo soyyar detek-
torlar, digor avadanliqlar vasitasilo yarasalarin akustik vo mosafodon izlomo metodlari ilo bir-sira ekoloji
xiisusiyyatlorinin aragdirilmasiin vacibliyi bildirilir. Dérd yarasa ndviine aid exo-spektoqaramlar ayani
nlimuns olaraq maqalads taqdim olunur.

Acar sozlor: Kicik Qafqaz, yarasalar, xirepterofauna, biomiixtaliflik, yeni metodlar

IlepcnexkTuBbI M3yueHus JeTtyunx mbimeid Kapataxa, kak yactu ¢paynst Masoro KaBka3a
H.A.T'acanoB
HUnemumym 300n0euu HAH Azepbaiioscana, baxy, Azepbaiioscan

B cratbe yka3biBaeTCs Ha CylIeCTBOBaHHE NIpo0Oesa B u3ydeHun GayHsl pyKokpelibix Haroproro Kapabaxa
Y IIPUJIETAOIINX PAaoOHOB B npezenax Mantoro KaBkasa, OCKOJIbKY Hay4HbIE HCCIIEN0BAHUS B ’TOW 4acTH
HE MPOBOIWINCH U3-3a JIJIUTEIBHON TEPPUTOpUANIbHON OKKynauuu. [laercs cpaBHUTENbHOE onrcaHue a-
yHBI JeTyuux Meimeid Haropaoro Kapabaxa m HaxasiBanckoir ABTroHOMHOH PecnyOmmku (AP), koTopoe
BBISBIISIET OJTM3KOE (hayHHUCTUUYECKOM CXOJICTBO, OJHOW M3 MPHYMH KOTOPOTO, SIBISIOTCS JIOKAIbHBIC MU-
TpalyHy JETYyYNX MBIIICH MEKAY 3TUMH PETHOHAMH. 9 BUIOB perHOHaNIbHOM (ayHbl pyKOKpbUTbIX (19 BU-
J0B Win 58% MecTHOH (ayHbI IETy4nX MBIIIEH) HMeeT MECTHBII OXpaHHbIH cTaTtyc. boJabIIMHCTBO BUIOB
MMEIOT TEHJIEHINIO K COKpAIIEHHUIO I00anbHON nomyssinuy. BHenpenne 6ojee COBpEMEHHBIX MOAXO0I0B
B M3y4eHUH (ayHbl TeTyunx Mbleit Manoro Kaskasa, B Tom uncie neryunx moieii Kapabaxa, ¢ ucmnosns-
30BaHMEM CTAllMOHAPHBIX U MOOMIIBHBIX AETEKTOPOB, KOTOPBIE yKE IPUMEHSIOTCSI aBTOPOM, a TAKKe JIpy-
TOr0 COBPEMEHHOr0 00OPYJOBaHUS ¢ aKyCTHYECKMM M JUCTAaHIMOHHBIM METOJAMHM CIIKEHHS, OCTAeTCs
Ba)XKHBIM U HEOOXOJUMBIM YCIIOBHEM ISl U3YUCHHUS LIEJIOTO Psijia DKOJOTHYECKUX OCOOCHHOCTEH JIETY4nX
MbllIel. B kauecTBe HariasiIHOrO MpUMEpa B CTaTbe MPEACTaBICHBI K30CHEKTPOrpaMbl YETHIPEX BHIIOB
JIETYYUX MBIIIEH.

Knioueswie cnosa: Manwiii Kagxas, niemyuue mvluiu, xupenmepoghayna, OuopasHoobpasue, Hogvle Memoobl
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The article examines the study of the Scutellaria L. sect. Lupulinaria A. Hamilton (Lamiaceae) in
Karabakh and adjacent regions. The herbarium specimens of BAK as well as various virtual her-
baria samples collected in 1900-2020 have been analyzed to understand the status of research related
to the genus Scutellaria. In addition, the species of the genus Scutellaria occurring in Azerbaijan and
neighboring countries have also been compared by using a systematic review of relevant literature.
According to the floristic study of the Scutellaria L. sect. Lupulinaria A. Hamilton in Karabakh, it is
concluded that they have been poorly investigated since the second half of the twentieth century. The
species have not been studied recently, last 30-40 years, so their systematics is required to be investi-
gated comprehensively. At the same time, opinions and comments are given on the study of Scutel-
laria species of the region soon after the liberation of those areas from Armenian military occupation.

Keywords: Scutellaria, herbarium specimens, skullcup, Karabakh, Azerbaijan

INTRODUCTION

The Karabakh region is an eastern part of the
Lesser Caucasus distinguished by its climate and
landscape diversity, including mainly the moun-
tainous areas and intermountain lowlands. It is
bounded on the northwest by the Murovdag Range
and on the north by Incechay Range, on the north-
east by the Karabakh Plain and the east by Mill
Plain, on the west by the Karabakh Range, and the
southwest by Lachin, Gubadli, and Zangilan ad-
ministrative districts; from the south, it extends to
the state border with the Iran Islamic Republic
through the territories of Jabrayil, Zangilan and
Filizuli administrative districts (Salimov, 2021).
According to the botanical-geographical regionali-
zation of Azerbaijan, mainly it covers the central
and southern part of the Lesser Caucasus (Fig. 1).

The study of the flora of Karabakh and Zanga-
zur is closely related to the expeditions conducted
at different times in the region to study the flora
and nature of the Caucasus in general. The system-
atic review of relevant literature and especially the
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study of herbarium specimens collected from the
Karabakh and Zangazur which were kept in vari-
ous Herbarium collections all over the world dis-
plays that the first botanic expeditions to the area
were undertaken by A.l.Shovich (1829), later fol-
lowed by R.F.Hohenacker, F.A.Bushe, G.I.Radde,
Y.S.Medvedev, V.1.Lipsky, A.A.Lomakin,
B.B.Hryniewiecki and others (Enenesckuii, 1965).

After 1917, in addition to the floristic re-
searches in Karabakh and Zangazur areas, several
geobotanical studies were carried out to study the
vegetation of forests and pastures. The botanical
explorations of mountain xerophytes in the south-
ern part of the Lesser Caucasus were carried out by
A.A.Grossheim,  I.I.Karyagin,  T.Heideman,
L.1.Prilipko, etc. in 1928-1935. Scientists have
studied the southern and western shores of Lake
Goycha in 1928-1929, Karabakh in 1930 (espe-
cially surroundings of Shusha), the highlands of
Kalbajar in 1931, as well as the Lachin Mountains
(up to Minkend village), Khojavend region includ-
ing the neighborhood of Mount Ziyarat in 1935
(Tetineman, 1940).

http://dx.doi.org/10.29228/jlsh.27
Available online 30 December 2021
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Fig. 1. Map of the botanical geographical division of Azerbaijan (after Prilipko, 1960):
1 - Samur-Devechi lowlands, 2 - Caspian lowlands, 3 - Quba massif in the Greater Caucasus, 4 - Eastern Greater
Caucasus, 5 - Western Greater Caucasus, 6 - Alazan-Ayrichay valley, 7 - Bozgir plateau, 8 - Gobustan,

9 - Absheron, 10 - Kur plain, 11 - Kur-Araz lowlands, 12 - Northern Lesser Caucasus, 13 - Central Lesser Caucasus,
14 - Southern Lesser Caucasus, 15 - Mountain part of Nakhchivan, 16 - Nakhchivan plain, 17 - Lankaran-Mugan,
18 - Mountain part of Lankaran, 19 - Lankaran lowlands, 20 - Diabar.

Source: Salimov et al. Plant & Fungal Research 1(1): 69-85. 2018

The contribution of Acad. A.A.Grossheim's
study of the flora of the Caucasus and, in particular,
the flora of Azerbaijan is huge and multifaceted. One
of the exceptional merits of A.A. Grossheim was the
collection, herbarization, and morphological-system-
atic study of Scutellaria species found in the Cauca-
sus area, particularly in Azerbaijan flora. He gave an
overview of the Lupulinaria Ham. section of the ge-
nus, based on the result of many studies conducted on
Caucasian representatives. In this review, only 19
species were presented, including 16 species for the
Caucasus and 3 additional species for adjacent coun-
tries, Iran and Turkey. However, in 1899, V. Lipsky
recorded that there were only one species for the Cau-
casus — Scutellaria orientalis L. (I'eiineman, 1940).

The majority of the herbarium specimens
from the region in the second half of the 20th cen-
tury were collected and studied by F. Ahmadzadeh.

As a result of the Armenian military aggres-
sion and negative impact on the biodiversity and
ecosystem of Karabakh and the surrounding areas
with its rich vegetation, have been severely dam-
aged. The analysis of herbarium specimens col-
lected from the region and a systematic review of

literature is an invaluable source for a comprehen-
sive assessment of the damage to the flora of the
zone. This research analyzes and reviews herbar-
ium samples of BAK and various virtual herbaria
on the learning and research related to Scutellaria
collected in 1900-2020.

MATERIALS AND METHODS

Studies were carried out on herbarium materi-
als of the Scutellaria L. in 2016-2021. Herbarium
specimens are deposited at the herbarium of BAK,
LE, and virtual herbaria of various institutions
(GBIF.org, 2021) as well as other available litera-
ture (dnopa Azepbaiimkana, 1957; diopa ['py3un,
1985; ®dnopa Apmenun, 1980; Edmondson, 1982;
Jamzad, 2002; Myprazanmues, 2009), and the re-
sults of monitoring carried out by authors in nature
were analyzed. The distribution and general area of
the species were based on the Flora of Azerbaijan
(®nopa Asepbaiimkana, 1957).
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RESULTS AND DISCUSSION

The genus Scutellaria L. is one of the largest
genera of Lamiaceae with more than 360 species
worldwide. This genus is widespread in the foot-
hills and mountainous areas of temperate regions,
where the Mediterranean and the Caucasus as well
as Iran-Turanian regions and Central Asia are con-
sidered to be the main centers of the genus biodi-
versity (Paton, 1990).

Scutellaria is represented by 15 taxa of which
4 species (S. prilipkoana Grossh., S. grossheimiana
Juz., S. rhomboidalis Grossh. and S. darriensis
Grossh.) are endemic to the flora of Azerbaijan. All
these 4 species were described from Azerbaijan. To
understand the significance of this study, the com-
parison of genus Scutellaria with the number of taxa
in Azerbaijan and adjacent flora, the number of en-
demic taxa, and the rate of endemism are given in
Table 1. It is seen obviously, the rate of endemism
in countries close to the gene center is higher than
the other countries (Salimov, 2018).

sevanensis Sosn. ex Grossh, S. platystegia Juz. and
S. sedelmeyerae Juz.) were recorded in Karabakh
and surrounding areas. 21% of about 280 speci-
mens of Scutellaria L. stored in the BAK were col-
lected from these regions, especially from the ad-
ministrative districts as Zangilan (15 specimens),
Lachin (10 specimens) and Shusha (8 specimens).
Besides, there are specimens collected from Ag-
dam, Khojavend, Jabrayil, Fuzuli, and Kalbajar.
We identified herbarium samples of S. platystegia
Juz. predominated (43 specimens) among these
collections. S. platystegia Juz. is widespread on
foothills and it was described by S.Yuzepchuk,
based on an herbarium specimen collected by
Y.N.Voronov near the village of Chaytumas,
Gubadli district in 1911.

Table 2. The number of herbarium specimens of
Scutellaria L. deposited at the different herbaria.

Table 1. The comparison of genus Scutellaria L. with
the number of taxa in Azerbaijan and adjacent flora, the
number of endemic taxa and the rate of endemism.

Countries and Re- The | The number | The rate of
gions number| of endemic | endemism
of taxa taxa (%)
Flora of Azerbaijan 15 4 27
Flora of the Dagestan 8 2 25
Flora of Georgia 13 2 15
Flora of Armenia 8 0 0
Flora of Turkey 36 15 42
Flora of Iran 27 8 30

Approximately 87% of the genus specimens
in other words individuals of 13 species are repre-
sented in the herbarium Fund (BAK) of the Insti-
tute of Botany of Azerbaijan National Academy of
Sciences with occurrence data. The collection also
contains type samples. As a result of the revision
of type specimens which are stored in the BAK, the
genus Scutellaria (Lamiaceae) is presented by 8
authentications of four species described from
Azerbaijan: S. darriensis Grossh. (1 types), S.
grossheimiana Juz. (2 paratypus), S.prilipkoana
Grossh. (1 specimen authenticum and 3 topotypes),
S. platystegia Juz. (1 topotype).

Based on a systematic review of the literature,
4 species of Scutellaria L. (S. orientalisL., S.
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Scutellaria Scutellaria
Institution and index herbarium| platystegia | = -
Juz. orientalis L.
Georgian Academy of Sciences, 11 1
Institute of Botany, National Her-
barium of Georgia
Vascular Plants Herbarium of the 5 1
Komarov Botanical Institute RAS
(LE)
Moscow University Herbarium 10 1
(MW)
Natural History Museum, Vienna - 7
- Herbarium W
Masaryk University - Herbarium - 3
BRNU
Herbarium Berolinense, Berlin - 1
(B)
Herbarium Senckenbergianum - 1
(FR)
Total 26 15

During the research, it became clear that most
of the herbarium specimens were mainly collected
by A.A.Grossheim and I.1.Karyagin in the first half
of the twentieth century, and in the second half by
F. Ahmadzadeh. In addition, there are also collec-
tions of T.Heideman, J.Gurvich, Y.Menitsky,
Y.Voronov, and I.Isayev. Herbarium specimens of
Scutellaria species from Karabakh and surrounding
areas were last collected by F. Ahmadzadeh in
1986 from Zabukh village of Lachin and in 1991
from Darzili village of Jabrayil. These collections
belong to S. platystegiaJuz. and comprises 7 and 1
specimens, respectively.
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According to the collections, most of them
cover the 1930s and 1940s. These areas had been
under occupation as a result of Armenian military
aggression for the last 30 years. Therefore, after the
liberation of those areas, they are needed to be ex-
plored comprehensively to re-collect new herbar-
ium specimens. Consequently, as a part of our on-
going research, it is planned to organize expedi-
tions to the administrative regions of the Karabakh
zone for studying the representatives of Scutellaria
broadly.
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Qarabagda Scutellaria L. Lupulinaria A. Hamilton seksiyasimin (Lamiaceae) oyranilmasi
R.A. Salimov
AMEA-nn Botanika Institutu, Baka, Azarbaycan

Mogalads Scutellaria L. cinsinin Lupulinaria Ham. seksiyasinin Qarabag va atraf orazilords 6yronilmasi
arasdirilmigdir. Cinsin tadgiginin vaziyyastini miioyyan etmok mogsadilo BAK vo miixtslif herbari fondla-
rinda saxlanilan, 1900-2020-ci illords regiondan toplanmis cinso aid herbari niisxalarino dair molumatlar
tohlil olunmusdur. ©dabiyyat materiallar1 osasinda Azarbaycan vo homsarhad 6lkalorin floralarinda rast
galinon taksonlar miigayissli olaraq analiz edilmisdir. Qarabagda yayilan Scutellaria novlarinin floristik
oyranilmoa tarixinin tahlili naticasinds miioyyan olunmusdur ki, XX asrin ikinci yarisindan etibaran bu re-
gionun basliqotu novlari zaif tadgiq edilmisdir. Bu névlarin son 30-40 ilo yaxin miiddatdo Syronilmomasi
sababindan onlarin sistematikasiminin integrativ yanasmalarla tadgiq olunmasini talob edir. Eyni zamanda,
homin orazilarin ermoni harbi iggalindan azad edilmasindan qisa miiddot sonra regionda yayilmis Scutella-
ria novlorinin taksonomiyasina dair bir sira suallarin arasdirilmasina ilo bagl fikir vo miilahizalor verilir.

Acar sézlar: Scutellaria, herbari niisxalari, bashqotu, Qarabag, Azarbaycan

99



R.A. Salimov

N3yuenne cexuuu Lupulinaria A.Hamilton poaa Scutellaria (Lamiaceae) B Kapataxe
P.A. CaimmoB
HUnemumym 6omanuxu HAH Azepoaiioscana, baky, Azepbatioscan

B craTtbe mpesncraBneHsl AaHHBIC 1O u3ydeHuro cekumu Lupulinaria A. Hamilton pona Scutellaria L.
(Lamiaceae) B Kapabaxe u conpenenbHbix Tepputopusix. C [elbio HCCIIeI0BaHMs CTaTyca poja ObLT cjie-
JIaH aHalin3 CBeIeHUH repbapHbIx 00pa3nos BAK 1 00pa3ioB, MMEIOIMUXCS B Pa3HBIX POHIAX, COOpaHHBIX
B peruone B 1900-2020 rr. Ha ocHoBe nuTepaTypHBIX TaHHBIX IPOBOJUTCS CPABHUTEIBHBIN aHAINU3 TaK-
COHOB, BCTpEYAOLINXCsl B AzepOaii[ykaHe U CoNpeaeNbHbIX cTpaHax. BeISIBICHO, 4TO O BTOPOI OJIOBUHBI
XX Beka BHIBI IJIEMHHUKOB TI0 AaHHBIM (iopucTHIecKoro uccienoBanus Scutellaria 8 Kapabaxe cma6o
n3y4eHbl. HeBO3MOXKHOCTD U3ydeHUs 3TUX BUIOB 3a nociennue 30-40 net TpedyeT HHTErpaTUuBHOTO TO/-
X071 K UCCJIEIOBaHUIO UX crcTeMaTuku. KpoMe Toro, peicTaBieHbl HEKOTOPBIEC UIIEH U PACCYKICHHS T10
BBISIBIICHUIO BOIIPOCOB TaKCOHOMHUH BUIOB Scutellaria, kotopsie pacnpocTpaHWINCh B PETHOHE, BCKOPE
MocIie OCBOOOXKIEHHUS 3TUX TEPPUTOPHIA OT APMIIHCKONH BOCHHOW OKKYTIAIIHH.

Knioueswie crosa: Scutellaria, eepbapnvie oopasyel, winemnux, Kapabax, Azepbatiosrcan
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Every landscape zone of the Lesser Caucasus is distinguished by its own reptile species complex.
Significant territories of the Lesser Caucasus within Azerbaijan are lowlands. More than 25 species
and subspecies of reptiles (54.7% of local reptile fauna) are encountered in this zone. The majority
of species inhabiting this landscape zone are xerobionts. All reptile species registered in the semi-
desert have also been observed on the foothills. The middle mountainous zone is characterized by the
presence of species such as Anguis fragilis, Ablepharus bivittatus, Lacerta media, Darevskia raddei,
D.armeniaca, Zamenis hohenackeri, Coronella austriaca, Montivipera raddei. The representatives of
the neighboring foothills do also exist here. In total, 20 species and subspecies have been registered
in this zone, consisting of 47.6% of reptile fauna in the study area. The high-mountain zone owns less
rich herpetofauna, the core of which is mainly composed of the Caucasian autochthons. Paralaudakia
caucasia species enters this area from its surroundings. In total 6 species or 13.9% of the Lesser
Caucasus’s reptile fauna has been recorded here.

Keywords: Lesser Caucasus, reptiles, herpetofauna, biodiversity, landscapes

INTRODUCTION

The relief (landscape) forms of the Lesser
Caucasus, including its Azerbaijan part, are split
into - mountain ranges and massifs, on the one
hand, and plains, on the other. Each of these land-
scapes is being characterized by its own reptile
fauna, and therefore we will deep dive into their
peculiarities in more detail.

The mountain system of the Lesser Caucasus
in Azerbaijan is represented by ridges (ranges) to-
wards the southeastern direction. These ridges
form the Shahdag, Karabakh and Konguro-
Alanghez mountain ranges (Geography of Azer-
baijan Republic, 2014).

Ground volcanism has played a leading role in
the formation of the present landscapes in particu-
lar parts of the Lesser Caucasus (southeastern) at
the beginning of the manifestation of which is

http://dx.doi.org/10.29228/jlsh.28
Available online 30 December 2021

noted in the Late Sarmatian. Many areas of the
Lesser Caucasus have more or less preserved vol-
canic relief of lava sheets and slopes of large vol-
canoes.

The high-mountain zone of the Lesser Cauca-
sus range does not have continuous distribution as
it is on the Great Caucasus. Relatively small areas
of the high mountains are interspersed among mid-
mountain areas. The Lesser Caucasus is predomi-
nantly a mid-mountainous territory (Geography of
Azerbaijan Republic, 2014).

Several vegetation types (landscapes) are dis-
tinguished in the territory of the Lesser Caucasus:
semi-desert, desert, foothill, steppes and upland xe-
rophytes, arid woodlands, alpine meadows and
meadow-steppes, forest vegetation (Prilipko,
1970).

The above-described various landscape pat-
terns determine a significantly uneven distribution
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and a pronounced “lace of areas” peculiarity of a
significant part of the animal species including rep-
tiles inhabiting here.

In 1947, A.M.Alekperov studied the fauna of
Nakhichevan AR  (Nakhichevan, Kakhab,
Zeynaddin, Julfa, Daridag); in 1948, he made a col-
lection on amphibians and reptiles of Zangelan. He
transferred his herpetological collections to the Zo-
ological Institute of ANAS.

In 1950, A.M.Alekperov again conducted in-
vestigations in the Nakhichevan AR and surveyed
all districts of the Republic via the transect meth-
ods. Based on the materials of this study as well as
previous expeditions, he published the paper “Rep-
tiles of the Nakhichevan ASSR”. In his next article
called “Materials on studying of amphibian and
reptile fauna of the Nakhichevan ASSR” (1954)
beside the personal materials of the collection of
the Nakhichevan State Pedagogical Institute were
also used (Alekperov, 1954).

In 1955-1960, I.S. Darevsky worked in the
Nakhichevan AR, who for the first time revealed
Psammophis lineolatus (Darevsky, 1967).

In 1955, A.M.Alekperov organized an expedi-
tion for comprehensive studying the amphibian
and reptile fauna of Azerbaijan. The survey was
conducted on the Eastern slopes of the Lesser Cau-
casus (Khanlar region, Adjikend, Chaikend, Lake
Gek-gel) and Garabagh. Huge efforts were in-
vested by A.M.Alekperov into the study of the ba-
tracho-herpetofauna of Azerbaijan resulted in the
publication of his monography - “Amphibians and
Reptiles of Azerbaijan” (1978).

Studies of T.A.Aliev (1974) are devoted to the
ecology and distribution of venomous snakes of the
Nakhichevan AR. S.B.Akhmedov (1981) studied
skinks of the Lesser Caucasus. S.G.Jafarova studied
ecology, distribution and conservation of the reptiles
of the Lesser Caucasus (Alekperov and Jafarova,
1979; Jafarova, 1979; 1980). Due to the occupation
of the territories of the Lesser Caucasus (Nagorno
Garabagh and surrounding five districts) by the Ar-
menian invaders, field surveys stopped since the
1980s.

S.N.Bunyatova surveyed the eastern slopes of
the Lesser Caucasus in 2015-2020 years (Bunya-
tova, 2020).
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MATERIALS AND METHODS

This research is based on materials collected
by S.G.Jafarova over the period of 1974-1980 and
by S.N.Bunyatova in 2015-2020 years. S.G.Jafa-
rova worked in the Upper Garabagh, Garabagh vol-
canic plateau and Hakari physical-geographical re-
gions, as well as S.N.Bunyatova surveyed Ganja
physical-geographical region and Nakhichevan AR.

All available herpetological literature and col-
lection of reptiles in the repositories of the Depart-
ment of Vertebrate Zoology at the Baku State Uni-
versity and herpetological collection at the Institute
of Zoology of ANAS were used as well.

Collecting of materials in the field and their
laboratory processing were conducted by applica-
tion of generally accepted methodologies (Banni-
kov et al., 1977).

Counting on tape samples (along transects)
was carried out according to the methodology of
L.G. Dinesman and M.L. Kaletskaya (1952), with
some modifications. The counts were carried out
visually along path (walking) routes and at station-
ary sites, mainly during the period of maximum ac-
tivity of reptiles in the spring and summer seasons.

All collected materials are preserved in the
collection fund of the Department of Vertebrate
Zoology at the Baku State University.

RESULTS AND DISCUSSION

The modern landscape of the Lesser Caucasus
has been generated a long way of complex geolog-
ical development. In its structure, along with
folded ridges, chains of volcanic peaks and exten-
sive subsidences, which have the patterns of either
high plateaus formed by flows of solidified lava
and upland basins, or representing vast plains low-
lands, are involved.

Concerning the history of the formation of the
mammal fauna of the Caucasus, N.K. Vereshagin
(1959) indicated that it was inextricably linked
with the history of the development of the Cauca-
sian land, its flora of landscapes, with the develop-
ment of the life forms and ranges of certain animal
species. The formation of landscapes was influ-
enced by the impact of transgressions and regres-
sions of the seas, mountain-building processes and
glaciations. According to I.S. Darevsky (1967),
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“....one can only speculate about the species com-
position of the primary nucleus of the Caucasian
herpetofauna, but the picture of the distribution of
this fauna should be considered as a consequence
of changes in the primary habitats as a result of in-
tense mountain-forming processes and under the
influence of glaciers.”

At the present, each landscape zone of the
Lesser Caucasus is being characterized by its own
reptile species complex, formed as a result of long-
term historical processes of these areas formation.

On the territory of the country, large areas are
occupied by low-lying semi-deserts, which are
characterized by wormwood-saltwort and saltwort
semi-shrub communities. More than 25 species and
subspecies of reptiles are inhabiting here. These are
Testudo graeca, Trapelus ruderatus, Paralaudakia
caucasia, Phrynocephalus horvatii, Trachylepis
septemtaeniata, Eumeces schneiderii, Eremias
strauchi, Lacerta strigata, Xerotyphlops vermicu-
laris, Eryx jaculus, Platyceps najadum, Doli-
chophis schmidti, Hemmerrhois ravergieri, Eirenis
collaris, E.modestus, E.punctatolineatus, Rhyn-
chocalamus melanocephalus, Telescopus fallax,
Psammophis lineolatus, Malpolon insignitus, Vi-
pera lebetina.

A significant number of species of the analyzed
landscape zone belong to xerobionts. Trapelus ru-
deratus, Trachylepis septemtaeniata, Xerotyphlops
vermicularis, Rhynchocalamus melanocephalus,
Psammophis lineolatus and to the lesser extent,
Ophisops elegans and Eryx jaculus are character-
ized by linkage to untouched virgin habitats. The
rest of the species have been adapted to a wide range
of biotopes in both natural and anthropogenic com-
plexes. Xerophytization of landscapes is largely oc-
curring due to human economic activity, enabling
some of these species to reclaim new habitats, set-
tling within the area. For example, Eremias strauchi
inhabiting on dry clay-gravelly slopes of mountains
with shrubby xerophytic vegetation rises up to
1400-2000 m, Eumeces schneiderii — up to 1000 m
and Paralaudakia caucasia by intrazonal habitats —
up to 2000-2500 m above sea level.

In addition to this zone, the following land-
scape zones are distinguished in the Lesser Cauca-
sus: lower — foothills, middle — middle mountains
and high — high mountains. The foothills consist of

landscapes, which are similar to the underlying
plains. Landscape-forming grouping of plants is
wormwood formations, rising to an altitude of 400-
500 m, and in the Nakhichevan Autonomous Re-
public up to 1200-1400 m above sea level; arid
woodlands, which include Rhamnus pallasii, Pali-
urus spina-cristi, Berberis sp., Juniperis sp., etc.

All reptile species inhabiting the foothills have
been recorded by us in the lowland semi-desert. Par-
ticular attention was drawn to the mutual penetra-
tion (transition) of certain reptile species into the
neighboring landscape zones. River valleys and ca-
nals of irrigation systems, as well as a dense road
network, have an important role in reptile settle-
ments. Thus, Mauremys caspica, Eumeces schnei-
derii, Eryx jaculus and Macrovipera lebetina pene-
trate into the mountain-steppe zone along the river
valleys flowing into the Araz River. Lacerta strigata
settles along the roadsides and fields into the semi-
deserts, where it forms settlements of the “oasis”
type. Testudo graeca and Pseudopus apodus from
the deforested xerophytic slopes of the mountains
ascend to the middle mountains zone.

The middle mountain zone is characterized by
the presence of species such as Anguis fragilis,
Ablepharus bivittatus, Lacerta media, Darevskia
raddei, D.armeniaca, Zamenis hohenackeri, Coro-
nella austriaca, Montivipera raddei. There are also
representatives of the neighboring foothill zone:
Testudo graeca, Paralaudakia caucasia, Pseudo-
pus apodus, Natrix tessellata, N.natrix, Platyceps
najadum, Dolichophis schmidti, Telescopus fallax.
In total, 20 reptile species and subspecies have
been registered in the middle mountain zone, and
it consists of 47.6% of the overall reptile fauna of
the study area. Ablepharus bivittatus, Darevskia
armeniaca, Zamenis hohenackeri, Coronella aus-
triaca adhere to the mountain zone and adjacent
territories of gorges and ravines, rocky areas on the
mountain slopes covered by bushes. Darevskia
portschinskii and D.rostombekovi adhere to rock
outcrops and its foothills with xerophilous vegeta-
tion. Montivipera raddei stays mainly on the edges
of oak forests.

The alpine zone is more monotonous. It is
composed of the uppermost parts of the forest belt,
the belt of subalpine shrubs, subalpine and alpine
mountain-meadow plant groups.
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Table 1. Vertical distribution of reptile species of the Lesser Caucasus within Azerbaijan

N |Species and subspecies Population Plains and foothills | Middle mountains High mountains
number 200-600 (850) m 1000-1500 (2000) m | 2000-2300 (2500) m

1 |Mauremys c.caspica common + + -
2 |Emys orbicularis common + + -
3 |Testudo g.ibera common + + +
4 |Trapelus r.ruderata rare + + -
5 |Paralaudakia c.caucasica common + + +
6 |Phrynocephalus horvatii rare + +

7 |Pseudopus apodus numerous + + -
8 |Angius f.fragilis common - + -
9 |Trachylepis septemtaeniata rare + - -
10 |Eumeces schneiderii common + + -
11 |Ablepharus bivittatus rare - + -
12 |Eremias s.strauchi common + + -
13 |Eremias pleskei rare + + -
14 |Lacerta strigata numerous + + -
15 |L. media common + + -
16 |Darevskia r.raddei numerous - + +
17 |D. portschinskii rare - + -
18 |D. valentini rare - - +
19 |D. armeniaca abundance - + +
20 |D rostombekovi common - + +
21 |Ophisops e.elegans numerous + + -
22 |Xerotyphlops vermicularis common + + -
23 |Eryx j.familiaris common + + +
24 |Natrix n.natrix common + + -
25 |N. n.perca common + + -
26 |N. tessellata common + + -
27 |Platyceps n.najadum common + + -
28 |Dolichopis schmidti common + + -
29 [Hemerrhois r.ravergieri common + + -
30 |H. chernovi rare + + -
31 |Zamenis h.hohenackeri rare - + +
32 |Elaphe urartica common + + -
33 |E. dione common + - -
34 |Eirenis collaris common + - -
35 |E.p.punctatolineatus common + - -
36 |E.modestus common - + -
37 |Coronella austriaca common - + -
38 |Rhynchocalamus m.satunini rare + - -
39 |Telescopus fallax common + + -
40 |Psammophis lineolatum rare + - -
41 |Malpolon insignitus common + + -
42 |Vipera eriwanensis rare - + +
43 |Vipera l.obtusa common + + -
44 |Montivipera raddei rare - + +

The core of the herpetofauna of the high-moun-
tain belt is mainly built on the Caucasian autoch-
thons — Darevskia armeniaca, D. raddei, D.valen-
tini and Vipera eriwanensis, which are numerous or
common here. Some locations here is being also
reached by Paralaudakia caucasia. In total, six spe-
cies were recorded here, or 13.9 % of inhabiting the
study area of the Lesser Caucasus. The distribution
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of the reptile species along the vertical landscape
belts is presented in Table 1.
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Kicik Qafqazin Azarbaycan hissasindos yayilan siiriinanlorin landsaftlar iizrs nov miixtalifliyi
S.Q. Caforoval, S.N. Biinyatova?®

'Baki Déviat Universitetinin Bioekologiya kafedrasi, Baki, Azarbaycan
2AMEA-min Zoologiya Institutu, Baki, Azarbaycan

Miiasir dovrde Kigik Qafgazin hor bir landsaft zonasi 6ziinomoxsus siiriinon névlarinin miixtolifliyi ilo
farglondirilir. Malum oldugu kimi, 61ks daxilids Kigik Qafqaz arazinin shamiyyatli hissasi yarimsohralarla
ortlilmiisdiir. Stirtinanlarin 25-don ¢ox név vo yarimnovi burada geyds alinir (54,7%). Bu landsaftda yayi-
lan ndvlarin oksariyyati kserobiontlara aiddir. Yarimsohralarda geyds alinan novlerin hamisi dagatoyi ora-
Zilords do miisahids olunmusdur. Orta dagliq Anguis fragilis, Ablepharus bivittatus, Lacerta media, Darev-
skia raddei, D.armeniaca, Zamenis hohenackeri, Coronella austriaca, Montivipera raddei kimi novlorlo
xarakterizo olunur. Burada homginin dagotoyi zonanin névlori do geyds alnir. Umumilikds orta daglhqda
20 ndv ve yarimndv siiriinons rast galiniur ki, bu da todgigat zonasinda yayilan novlarin 47,6%-ni toskil
edir. Yiiksok dagliq arazilarin faunasi nisbaton kasaddir. Bu qursagin siirtinanlor faunasinin asasin1 Qafgaz
avtoxtonlar toskil edir. Bazi yerlordon buraya Paralaudakia caucasia névii do daxil olur. Burada comi 6
ndv qeyds alinmisdir ki, bu da Kigik Qafgazda yayilan novlerin 13,9%-ni toskil edirlor.

Acgar sozlar: Kicik Qafqaz, siiriinanlor, herpetofauna, biomiixtaliflik, landsaftlar
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BunoBoe pazHooOpa3sue pentuiumii B 1anamadgrax Manoro KaBka3sa B mpeaenax Azepoaiiakana
C.K. Ixadaposa’, C.H. Bynsitopa?

'Kageopa 6uosxonozuu Baxunckozo 2ocyoapcmeennozo ynusepcumema, baxy, Asepbaiiocan
2Uncmumym 300n02uu HAH Azepbaiioxcana, Baxy, Azepbaiiocan

B nactosimee Bpems kaxzas nanamadrHas 30Ha Manoro Kaskasza xapakTepu3yercsi CBOUM KOMILIEKCOM
BUJIOB IPECMBIKAIOIIMXCS. 3HaUUTEIbHbBIE TeppuTopun Manoro KaBkasa B npeaenax peciyOnuKy 3aHSITHI
HU3MEHHBIMU TOJTYITyCTBIHSAMHU. 371€Ch CKOHIIEHTPUPOBAHO 25 BUJOB M TIOABUIOB MpecMbIKaromuxcs (54,7
% OT 00IIIero0 KOJTUYECTBA B pACCMATPUBAEMOM PETHOHE PECITyOIMKH). 3HAYUTENbHOE YHCIIO0 BHIOB ATOM
na"amadTHON 30HBI OTHOCUTCS K KcepoOuoHTaM. B nmpearopssix oOuTaroT Bce BUIbI, OTMEUEHHbIE HAMU
JUIS pPaBHUHHBIX MONMYMycThbIHb. CpemHeropbs XapaKTepU3yHOTCs MPUCYTCTBHEM TaKHUX BHJOB, Kak
Ablepharus bivittatus, Lacerta media, Darevskia raddei, D.armeniaca, Zamenis hohenackeri, Coronella
austriaca, Montivipera raddei. 3aech *e BCTpe4arOTCs ¥ BHIIBI COCEIHEH MPeropHoii 30Hb1. Beero B 30He
cpeaHeropui 3aperucTpupoBansl 20 BUIOB U TOIBUAOB, 4TO cocTaBisieT 47,6% OT BCero ux KOJIMYECTBA B
paccMaTpuBacMOM perroHe. BICOKOTOpHBIN sipyc Oonee ogHoo0paseH. Sapo reprerodayHbl BEICOKOTOP-
HOTO TMOfCa CJaraercsi B OCHOBHOM W3 KaBKa3CKMX aBTOXTOHOB. llomHummaercsi croma mectaMH M
Paralaudakia caucasia. Bcero 31ech 3apeructpupoBano 6 BuI0B, win 13,9%, HACETSIOMNX UCCIIETYeMYIO
TeppuTtoputo Manoro Kaskasza.

Knroueswle cnosa: Manvuii Kasxas, penmuauu, eepnemogayrna, buopaznoobpasue, ianouagdmol
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The oak is an important part of our natural and cultural heritage. Oak trees had a special place in
the formation of biodiversity in the rich flora of Karabakh. Thus, more than 35% of oak forests were
distributed in the Lesser Caucasus, and 60% of the ecosystem of the Minor Caucasus is oaks. Of
course, this information is based on pre-First Karabakh War data. At present, this percentage has
changed, and the biodiversity of Karabakh and the Lesser Caucasus is under serious threat. The
reason is the Armenian vandalism known to the world community. The biodiversity of oaks in
Karabakh in the pre-occupation period was investigated, the environmental requirements of the spe-
cies were noted for the restoration of existing oaks in these areas and the benefits of reforestation to

the nature and economy of Azerbaijan were brought to attention in this review.

Keywords: Karabakh, oak, afforestation, economic and environmental benefit

INTRODUCTION

Oak has a special place in the formation of bi-
odiversity in our country. Thus, oak trees take the
third place in the formation of rich forest resources
of Azerbaijan after beech and hornbeam (Aliyev et
al., 2008; Mammadov and Khalilov, 2002). Oaks
have a special symbolic, ecological, and economic
value in our republic. The people of Azerbaijan
have long regarded the oak tree as a symbol of
strength, inflexibility, and longevity. When giving
the initial draft of the state emblem during the
Azerbaijan Democratic Republic in 1919-1920,
oak branches were included in the national emblem
symbolizing long-lasting and strong statehood as
oak (http:www.anl.az). Therefore, the protection
and research of oaks are of special importance for
our statehood.

The goal of this article is to study the high ge-
netic resources of oak forests in Karabakh in the
pre-occupation period to restore biodiversity in
Karabakh and to emphasize the benefits of the res-
toration of existing oak forests to our ecology and
economy in the future.

http://dx.doi.org/10.29228/jlsb.29
Available online 30 December 2021

Biodiversity and distribution area of oaks
(Quercus ssp.) in Karabakh. Oak trees had a spe-
cial place in the rich flora of Karabakh. Thus, more
than 35% of oak forests were distributed in the
Lesser Caucasus, and 60% of the ecosystem of the
Lesser Caucasus consists of oaks (Mammadov and
Khalilov, 2002). According to some authors, before
the First Karabakh War, there were 5 species of oak
in the flora of Karabakh (Bandin and Prilipko, 1964;
Menitsky 2005; Mammadov and Khalilov, 2002;
Asgarov, 2016; Mammadov, 2016):

Georgian oak (Quercus petraea ssp. iberica
(Stev.)

Caucasian oak (Quercus macranthera subsp.
syspirensis (K.Koch) Menitsky.)

Pedunculate oak (Quercus robur ssp. pedun-
culiflora (K.Koch) Menitsky)

Red oak (Qizili palid) (Quercus rubra L.)

Araz oak (Quercus infectoria subsp. veneris
(A.Kern.) Meikle)

The given Latin names of the species are in-
ternationally accepted names (http: www.cata-
logueoflife.org). With the exception of red oak, the
four species mentioned above are endemic to the
Caucasus (Menitsky, 1970).
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Georgian oak. The distribution area of Geor-
gian oak occupies the lower and middle part of the
Lesser Caucasus mountain range. Georgian oak is
found in Karabakh and Lachin regions (1400-1650
m) on the sloping forest strips on different slopes,
as well as in Zangilan and Jabrayil regions on dry
slopes and in the valleys, mainly in mixed forests
(Menitsky, 1970; Mammadov and Khalilov, 2002).
It grows under different climatic conditions, is a
light-loving tree and is tolerant to drought, heat,
and winter frosts (Selahattin, 2020). Georgian oak
is not found in the plain regions of our republic, as
this species cannot withstand temporary water
stagnation and soil salinity. Under such conditions,
Georgian oak is replaced by Pedunculate oak. This
species is very suitable for planting roadside green-
ery. None tree species can replace Georgian oak on
dry rocky mountain slopes (Ekhvaia, 2018; Bandin
and Prilipko, 1964).

Caucasian oak. Caucasian oaks created high-
yielding forests in the south-eastern part of the
Lesser Caucasus in Lachin and Gubadli regions,
low-moisture, various herbaceous oakery under ju-
niper forest in the rocky slope over the Shaplar vil-
lage in the Kalbajar region, on the left bank of
Garadirnagchay in Kalbajar regions, oakery with
steppe grass cover on the dry steep stony slope in
Tursusu plateau of the Shusha region, and has cre-
ated low-density meadow-steppe grass-covered
hornbeam-oak ecosystems on a steep slope with low
humidity near the village of Alkhasli. Caucasian oak
forests are replaced by Georgian oak forests on the
lower border, in the territory of the Lachin-Gubadli
regions (Mammadov and Khalilov, 2002; Menitsky,
1970; Peter, 2014).

Caucasian oak is sometimes called "high
mountain oak" because it grows in high mountains
(Bandin and Prilipko, 1964). Caucasian oak can
grow under different conditions. It can outlive in
the coldest days and 30 degrees below zero, the
need for heat is low, the need for moisture is mod-
erate (Papimi et al., 2011; Ekhvaia, 2018). The av-
erage annual temperature in the distribution areas
of Caucasian oak is 1.8-6°C, the average annual
rainfall is 600-1400 mm (Mammadov and Kha-
lilov, 2002).

Pedunculate oak is involved in the formation
of mixed forest formations in the south of the Lesser
Caucasus, starting from the plains to 500-700 m
above sea level (Menitsky, 1970). According to
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Agamirov, Pedunculate oak is the main forest-form-
ing tree species in the Karabakh plain along the
Kura-Araz. The oak forests in Karabakh were con-
sidered the main seed base of Pedunculate oak in
Azerbaijan (Agamirov, 1961). The oak acorns col-
lected from these forests were used in the creating
of protective forest strips and forest massifs in the
lower regions of the republic. Creates clean and
mixed oak forests in plains and valleys (Agamirov,
1961, Bandin and Prilipko, 1964).

This species is drought-tolerant, light-loving.
It loves heavy clayey, sandy, high water content
soils. Moderately sensitive to autumn and winter
frosts. Prefers plains, high groundwater areas, river
valleys, does not like flows. Can grow in wet and
humid places. Old trees are very resistant to flood-
ing. Can grow in dry and dry sandy soils (Boratyn-
ski et al., 2008; Gabitova, 2012).

Araz oak is a part of the forests at an altitude
of 500-1100 m on the southern slope of the Lesser
Caucasus - Zangilan (Bargushadchay) and Gubadli
regions. Araz oak is very drought tolerant and can
be used for afforestation in the dry foothills and
plains of the southern part of the republic (Bandin
and Prilipko, 1964; Menitsky, 1970; Mammadov,
2016). Araz oak is included in the "Red Book"
(Red book of Azerbaijan SSSR, 1989) as a rare and
endangered plant species in Azerbaijan.

Red oak is found only in the Lachin region of
Azerbaijan. Red oak was distributed in Azerbaijan
only in the Hajishamli forest and Shelve gorge in
the territory of Garagol State Nature Reserve and
State Nature Reserve, located in the Lachin region
(Lachin yurdu, 2014). Although there is not any in-
formation in scientific literature, a survey con-
ducted among the local population of Lachin and
an article published in the "Lachin yurdu™ journal
confirm this. Red oaks were covered more than
4,000 hectares in these areas prior to the occupa-
tion. Since the highest quality wine was made in
barrels made of red oak, the Armenians after the
First Karabakh War, cut down these forests en
masse and carried them to France (Lachin yurdu,
2014).

Unfortunately, the nature and vegetation of
Karabakh also got a share from Armenian vandal-
ism. The enchanting nature has been destroyed and
the area has become a ruin. The world community
also witnessed that Armenian creatures, who did
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not receive a share from humanity, burned the for-
ests in Shusha using white phosphorus bombs in
the last days of the Second Karabakh War. As in
the whole Karabakh region, we have very rich and
valuable forests in Shusha. The total area of the for-
est fund was 8,526 hectares before the occupation.
Destruction of a unique ecosystem created by
dense forests consisting mainly of valuable and
perennial oak, juniper, beech, hornbeam, pine, ash-
tree, walnut-tree, the vandal acts, which is a serious
blow to mainly endemic biodiversity, all of these
are considered a crime against humanity for all in-
ternational environmental conventions to which
Armenia is a party. The fires caused by white phos-
phorus bombs are impossible to put out, nor can
they be extinguished naturally, and such fires last a
long time.

Forming a new oakery. Oak species can be
successfully used to restore the existing biodiver-
sity in Karabakh. To forestall the loss of ecological
values associated with forests, land managers need
to consider where and when to prioritize active re-
forestation following major disturbance events
(White et al., 2019). Direct seeding of acorns is
generally more flexible than planting oak seed-
lings. If properly done, for example, direct seeding
can be successfully accomplished any time of year.
Direct seeding may be the only means available to
establish oak stands on sites that are frequently
flooded during winter and spring planting periods
(Bullard et al., 1992). Laying of new oak strips
should be carried out in an appropriate sequence
and in a planned manner: site selection and prepa-
ration, planting, care, and protection (General Di-
rectorate of Forestry Strategic Plan 2017-2021,
2016). First of all, the soil needs of oaks should be
taken into account. Oak grows in different soils.
The largest area of oak is located in the dark brown,
alkaline and light brown ash-mountain soils. A
small area of oak is located in primitive soils,
which turn brown and grayish-brown soils, in yel-
low river forests and other soils. Oaks do not like
sour and saline soils (Bandin and Prilipko, 1964;
Peter, 2004; Menitsky, 2005; Magnus et al., 2021,
rastenievod.com). It should not be forgotten that the
area to be planted has been turned into a steppe due
to anthropogenic influences, the soil structure has
changed, and as a result, the chances of success in
afforestation are very low. Therefore, the soil must
be brought into a form suitable for planting (Rural

Environment, 2019). It is the responsibility of soil
scientists to make proposals in this direction.

It is necessary to supply the latest acorns for
planting, as acorns damaged by disease and pests
shed more quickly (Fig. 1A) (Bandin and Prilipko,
1964). Collected acorns should be mixed by pour-
ing them into tubs filled with water so that the
acorns damaged by disease and pests will rise to
the surface, and healthy cones will remain at the
bottom of the water (Bandin and Prilipko, 1964).
After discarding damaged acorns, healthy acorns
are slightly dried in the shade and prepared for au-
tumn planting. Acorns set aside for spring planting
are stored in moist sand at a temperature of 0-3°C
during the winter (rastenievod.com, Bandin and
Prilipko, 1964) (Fig. 1B). It is better to bury the
sprouted acorns in the spring in moist soil for plant-
ing. Spring planting completely eliminates the risk
of freezing. The germination rate reaches 90-96%
if the acorns are stored properly during the winter
(Rural Environment, 2019, rastenievod.com). The
oak acorns are often destroyed by wild boar, mice,
and other rodents after being planted for reforesta-
tion. Seed sowing may be a cheap and efficient re-
forestation method that can yield high-quality
seedlings for many woody species, but this option
is usually discarded against seedling planting due
to the high seed losses to mammal predators (Cas-
tro etal., 2015). It is recommended to smear acorns
with zinc phosphide before planting to prevent
them to be eaten by rodents. Acorns give good re-
sults when mixed with small crushed glass before
planting. The surface of oak plantations must be
covered with dried leaves, tree remains, and other
materials under drought conditions (Bandin and
Prilipko, 1964). Castro and his colleagues offered
a new device to protect new seed sowings. They
tested the effectiveness of a new device to prevent
small mammals from consuming large seeds such
as acorns and its effect on initial seedling perfor-
mance. The device consists of a capsule made of
two truncated pyramids joined at the bases, with
two small openings at the top and the bottom where
the stem and root can exit but rodents cannot enter.
They conducted a field seed-predation experiment
using fenced plots (only rodents present) and un-
fenced plots (rodents + wild boar present) and a
nursery experiment to check seedling emergence
and growth. Acorn predation by rodents was al-
most nil when protected by the device (1.1 vs. 53.4
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% without seed shelter), whereas predation by wild
boar in the unfenced plots was not reduced by the
device (12.4 %) (Castro et al., 2002). In the nursery
experiment, there was no effect of the device on
seedling emergence or growth. These results sug-
gest that physical protectors like the one used in
this study could represent a cheap method to foster
the restoration of tree cover via seed sowing, espe-
cially if used in combination with fences or habitat
features to reduce predation by large animals (Cas-
tro et al., 2015).

Oak seedlings grow and branch slowly to-
wards the height in the first year (Fig. 1C). Their
main root system develops rapidly during this pe-
riod. Horizontal lateral roots are developed instead

of the main root system in oaks in the rocky foot-
hills. The oaks begin to grow rapidly in length after
roots are formed (Steven and Vladan, 2017). Suc-
cess in afforestation depends on post-planting care
and protection (Steven and Vladan, 2017; Jie and
Dilnur, 2021; General Directorate of Forestry Stra-
tegic Plan 2017-2021, 2016). Reforestation often
suffers heavy plant losses due to summer drought.
Several techniques are used to alleviate this prob-
lem, such as the construction of a water-catchment
basin around each plant, planting seedlings having
rootballs, applying water-retention gels in the root
zone, mycorrhizal inoculation, and providing indi-
vidual tree shelters (Meson & Montoya 1993; Gar-
cia-Salmerdn 1995; Castro et al., 2002).

Fig. 1. Planting new oak forests. A - Oak acorns suitable for planting;
B - Storage of oak acorns for spring planting;
C - Annual oak seedling; D - Oak forest
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The technology, timing, and amount of care
provided for plantations vary because each region
has its own climate, vegetation, and soil conditions.
Necessary technical measures should be taken to
reduce competition with weeds. Afforest areas
formed with great effort, money and time, must be
protected from humans, animals, insects, and fun-
gal pests. Fencing has a strong positive effect on
growth in length, especially for planted seedlings
that are taller than the other seedlings and more fre-
guently browsed in non-fenced plots (Birkedal et
al., 2009; Magnus et al., 2021). Every precaution
must be taken in fire-sensitive areas, especially, a
group of workers must be ready to put out the fire
at any time. The planting area must be constantly
monitored against insect and fungal damage and if
yellowing, drying of shoots, or leaves are observed,
immediate action must be taken.

The benefits which can provide with recon-
struction of oak forests to our ecology and
economic development in future. Oak is a plant
with special ecological, economic and cultural
value (Jie and Dilnur, 2021). The establishment of
new oak strips in Karabakh is of special importance
for the formation and protection of biodiversity.
The planting strategy should pay close attention to
local land-use issues, to intra- and interspecific ge-
netic diversity, and should adopt relevant, pluri-an-
nual funding schemes and planting contracts rather
than letting market opportunities govern the future
of forest tree plantations (Fady et al., 2021). Soci-
ety demands that forests provide a wide range of
ecosystem services, from timber products, raw ma-
terials, and renewable energy to sociocultural
amenities and habitats for nature conservation (Jie
and Dilnur, 2021).

The leaves of the plant prevent global warm-
ing by eliminating the greenhouse effect by absorb-
ing solar energy and carbon dioxide, and forests are
the only hope for solving this global environmental
problem. Forests regulate the gas balance and pu-
rify the air by absorbing carbon dioxide and other
air pollutants through a large adsorbent field (an
oak tree absorbs 4.5 kg of carbon dioxide per year),
as well as releasing large amounts of oxygen and
bactericidal substances into the atmosphere
(ucanr.edu). The highly developed root system of
oaks prevents landslides by creating a strong net-
work in the soil and reducing the corrosive energy

of raindrops during downpours due to the large um-
brella, regulating the water balance of soils and riv-
ers. Oak forests create complex ecosystems, which
are indispensable for the preservation of ecological
diversity and the food chain. The above reflects the
ecological value of the oak plant. The forests
formed by the ethnobotanical oak plant can be a
rich raw material base at a time when the develop-
ment of the pharmaceutical industry is planned.
Forests to be planted with precious woody oak
trees can contribute to the Azerbaijani economy af-
ter a few decades by leading to the development of
industries such as shipbuilding, furniture, coal,
wine production. High-quality meat, milk, and
eggs can be obtained by using oak acorns, which
are rich in organic matter, in livestock and poultry
(Akkemik, 2020). Oak trees are widely used in the
landscaping of parks and alleys in foreign coun-
tries, as they form a wide, dense and beautiful dec-
orative umbrella, and the use of oak species in the
landscaping may be successful by taking ad-
vantage of this experience (ucanr.edu).

In addition to the species that existed in the
flora of Karabakh, the transfer of Holm Oak (Q.
llex L.) to natural flora in Azerbaijan, including
Karabakh is desirable due to its tolerance to frost,
heat, and drought, and fewer requirements for the
soil (Gunal, 2011; Akkemik et al., 2020). Holm
oak acorns are used as fodder for livestock in
Spain, therefore, they are cultivated as fruit trees
and cover an area of 4 million hectares. The most
expensive truffle fungus forms ectomycorrhiza
with holm oak roots (Fischer and Colinas, 1996).
In addition, the wood of holm oak is very valuable
and has been used since ancient times in shipbuild-
ing, constructions, wagons, wine barrels, etc.
(Schirone et al., 2019).

Recent studies have shown that oak species
distributed in other regions of Azerbaijan have a
high morphological and genetic polymorphism
(Aliyeva et al., 2020a, 2020b; Aliyeva 2021; Ali-
yeva et al., 2021a, 2021b). Genetic diversity is a
key component of resilience and adaptability (Fady
etal., 2016). This suggests that the studied oak spe-
cies have a high potential for the formation of new
species and adaptability. These results are a prom-
ising indicator of the success of the restoration of
oak biodiversity in Karabakh. Special projects for
the restoration of oak biodiversity in Karabakh
should be prepared and implemented in a planned
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manner. We, scientists and young researchers are
ready to do our best to support our state in the re-
construction of Karabakh (Fig. 1, D) and its trans-
formation into "Paradise Karabakh".
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Qarabagda movcud olmus pahid meslarinin yiiksok genetik resurslarimin arasdirilmasi vo
palidhiglarin barpasinin ekologiya vJ iqtisadiyyatimiza veracayi tohvalorin vurgulanmasi

G.N. 9liyeva
AMEA-nin Dendrologiya Institutu, Baki, Azorbaycan

Palidlar tobii vo madani irsimizin vacib bir hissasidir. Qarabagin zongin florasinda biomixtalifliyin forma-
lagsmasinda palid agaclarinin 6ztinomaxsus yeri vardi. Bels ki, palid mesalarinin 35%-don ¢oxu Kigik Qaf-
gazda yayilmisdi, Ki¢ik Qafgazin ekosisteminin 60%-i mohz palidliglarin payina diigtirdii. Tobii ki, bu gos-
toricilor I Qarabag miiharibasindon avvalki adobiyyat materiallarina asaslanir. Hazirda bu faiz nisbati do-
yismis, Qarabagin- Kigik Qafgazin biomiixtalifliyi ciddi tohliiko altindadir. Sobob diinya ictimaiyyatina
moalum olan ermoni vandalizmidir. Magaloado isgaldan dncoki dovrdo Qarabagda palidlarin biomiixtalifliyi
aragdirilmig, homin orazilordo moévcud olmus palidliglarin borpasi tgiin novlarin ekoloji xiisusiyyatlori
geyd edilmis vo salinacaq yeni palid mesalorin Azarbaycan tobistine va iqtisadiyyatina veracayi faydalar
diggata ¢atdirilmigdir.

Acar sozlor: Qarabag, palid, mesasalma, igtisadi va ekoloji tohva

HccienoBanue reHETHYECKHUX PE€CYPCOB HBIHE CYIICCTBYIOLIIUX B Kapaﬁaxe HyﬁOBLIX JIECOB U 0 3HA-
YCHHUU BOCCTAHOBJICHUSA z[yﬁpaB AJIsA pa3BUTUA Halllel 3K0JOTrUU U IKOHOMUKH.

I'.H. AsineBa
Hucmumym oendponocuu HAH Azepbaiioscana, baxy, Azepbaiioscan

JyObl SBISIOTCS BaKHOW YacThIO HAILETO MPUPOAHOIO M KyJIbTypHOro Hacienus. B 6oratoii pnope Kapa-
Oaxa qyObl 3aHUMaIK 0coboe MecTo B opmMupoBaHuH dnopazHoobpaszus. Tak, 35% nyOoBBIX J1ecOB OBUIO
pacmpoctpaneHo Ha Manom Kagkaze, mpuaem 60% sxocuctemsl Manoro KaBkaza npuxoauTcst Ha JTOJTIO
ny6oB. KoHeuno, 3tu 1iuppsl OCHOBaHBI Ha J0Kapabaxckoi inTeparype. B HacTosinee BpeMs 3TOT Mpo-
LEHT U3MEHWICs, 1 Ouopasnoodpasue Kapabaxa u Manoro KaBkaza HaxoquTcst moJ| cepre3HON yrpo30i.
[MprunHa - U3BECTHBII MUPOBOI OOIIECTBEHHOCTH apMsSHCKUI BaHIanu3M. B cratee nccnemyercs: 6nopas-
HOOOpa3ue kapabaxCKux QyOOB B JOOKKYMAIIMOHHBIH MEPUOJ], OTMEYAIOTCSl IKOJIOTUYECKUE XapaKTepu-
CTHKH Pa3JIUYHBIX BUIOB AJIsl BOCCTAHOBJICHHUSI HEKOTJa paclpOCTPAaHEHHBIX Ha 3THX TEPPUTOPHUSIX TyOOB,
a TaKKe MOAYEPKUBAIOTCS MPEUMYIIECTBA HOBBIX J1yOOBBIX JIECOB Ul MPUPOIBI U SKOHOMHUKH A3epOaii-
JDKaHa B OJImoKalieM Oy Tyiiem.

Knroueswvie cnosa: Rapa6ax, 0y6, ﬂ€C0p036€a€H1/l€, OKOHOMUUECKAS U DKOJIO2UYECKAsL 8bl200d

114



Journal of Life Sciences & Biomedicine, vol. 3(76), No 2, p. 115-119 (2021)

Special protected natural areas of Karabakh released from occupation

Y.T. Abiyev*, F.S. Seyfullayev, V.S. Farzaliyev

Institute of Botany, Azerbaijan National Academy of Sciences, 40 Badamdar Highway, Baku AZ1073,
Azerbaijan
*For correspondence: yusif.abiyev@gmail.com

The organization of specially protected natural areas is considered to be the most optimal choice
for the protection of the whole natural landscape and its dynamic components like vegetation and
wildlife. Although, the strict regime was established by our state in specially protected natural are-
as of Azerbaijan, as a result of Armenia’s near-30-year military aggression, rare and unique natu-
ral monuments of a number of reserves and sanctuaries were looted in Karabakh. At present, the
main purpose of monitoring in these areas is to calculate the damage and develop practical

measures for the restoration of the area.
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The organization of specially protected natu-
ral areas is considered to be the most optimal
choice for the protection of the whole natural
landscape and its dynamic components like vege-
tation and wildlife. Although inspite of the strict
regime established by our state in specially pro-
tected natural areas of Azerbaijan, as a result of
Armenia's near-30-year military aggression
against Azerbaijan, have been looted rare and
unique natural monuments of a number of re-
serves and sanctuaries in Karabakh. At present,
the main purpose of monitoring in these areas is
to calculate the damage and develop practical
measures for the restoration of the area.

Karabakh is one of the richest phyto-
geographical regions not only of the Republic of
Azerbaijan, but also of the Caucasus as a whole.
This region along with other natural resources, It
is also distinguished by the richness of flora and
vegetation (Fig. 1). This richness is primarily due
to the extremely complex natural conditions, geo-
logical and geomorphological structure of the
area. Among the valuable plant species found here
are many medicinal, food, vitamin, dye, fodder
and other useful plants (Fig. 2). According to pre-
occupation research, more than 2,000 higher plant
species are found in the territory of Karabakh,
which is more than 42% of the higher plant spe-
cies of the Azerbaijani flora (Asgarov, 2016).

http://dx.doi.org/10.29228/j1sb.30
Auvailable online 30 December 2021

The natural vegetation of the currently re-
leased from occupation regions of Karabakh is
protected in the following reserves and sanctuaries:

Basitchay State Nature Reserve is located in
the Basitchay valley in Zangilan district. Reserve
area is 107-hectare. The oriental plane tree forest
covered 100 hectares of the whole area. Plane
trees as a valuable relict plant species was includ-
ed to the "Red Book" of Azerbaijan. The climatic
conditions of the area are very favorable for the
natural regeneration and development of plane
trees. The length of the reserve is along the valley
is -15 km, and its width in some places reaches
150-200 m. Up to 80% of the area was covered
with forest, 14% was sparsely forested. There also
were distributed walnuts, hackberries, mulberries,
willows, poplars, hawthorns, hips, European
buckthorn, thorn and other trees and shrubs in the
area. During the occupation, this unique reserve
area was destroyed, valuable plane trees were cut
down for various purposes and transported to
wood processing workshops or uprooted and relo-
cated to different parts of Armenia (Sokolov and
Syroechkovsky, 1990).

Garagol State Nature Reserve was of special
importance in the protection of typical alpine
meadows of the highlands in Lachin region (Fig.
3). The total area of the reserve was 240 hectares.
More than 100 valuable plant species were pre-
served here. During the occupation, lake's water
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were intensively used for watering established
various purpose farms in the surrounding areas of
the lake. All these led to water pollution and lower-
ing of its level of the lake.

Lachin District State Nature Reserve was es-
tablished in Lachin District and covers an area of
20,000 hectares (Fig. 4). The highest peak of the
reserve is Kirghiz Mountain (2825 m), which has a
medium and high mountainous relief and includes
Shalva, Pichenis, Gorchu and others rivers. Relief
of the reserve sharply divided by deep ravines
where rivers flow. Vegetation cover of the area is
consisting of medium mountain lberian oak forest
(1000-1700 m), upper mountain eastern oak forest
(1700-2200 m), subalpine (2200-2500 m) and al-
pine (2500-2800 m) meadows. The reserve area is
mainly inhabited by hornbeam, linden, maple, etc.
mixed forests. In the reserve in Hajishamli forest,
was protected Sessile oak which a valuable plant
species covering more than 4,000 hectares. During
the occupation, this valuable plant was ruthlessly
destroyed and plundered for the production of wine
barrels.
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Gubadli State Nature Reserve is located on
20,000 hectares area in the northern part of
Gubadli and the southern part of Lachin region.
The 8,500-hectare forest of the reserve consists
mainly of oak and hornbeam trees. Reserve was
created to protect and enhance wild animals lik-
eroe deer, wild boar, bear, wolf, pheasant, par-
tridge, quail, pigeon, etc. There were widespread
oak, walnut, hornbeam, maple, juniper, hawthorn,
hips, blackberries, etc. trees and shrubs. These
valuable natural areas have been looted and se-
verely damaged.

Dashalti State Nature Reserve which covering
450 hectares area was established in Shusha and
Khojaly in order to protect and preserve rare natu-
ral complexes, especially historical and paleonto-
logical monuments, as a reference area. Besides
Shusha hornbeam, caucasian hackberry, english
yew, orchis there were speared out rare plants such
as maple, linden, ash, hawthorn, hips, cornel, med-
lar, apple, pear etc.

Table 1. Specially protected forests (forests with the
status of natural monuments).

Name of the Area of site
Ne [administrative Name of forestry

district (ha)
1. |Agdam Pistachio forest 732
2. |Kalbajar Storax forest 968
3. [Lachin Juniper forest 1092
4. |Khojavend Zelkova tree forest 0,5
5. |Zangilan Araz oak forest 10,000
6. |Aghdara Oriental plane tree forest 5
7. |Khankendi Oak forest 20

The Arazboyu State Nature Reserve was es-
tablished on the border of the Zangilan region
with Iran, on the banks of the Araz River. The
reserve covers 2,200 hectares area. Willow, pop-
lar, athel, gum, plane tree, elm, silverberry and
liquorice are widespread here. The main purpose
of the reserve was to protect tugai forests.

Among the specially protected areas, forests
with the status of natural monuments were of
special importance in the protection of a number
of rare and valuable plant species (Table 1).
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Fig. 4. Lachin region State Nature Reserve

In order to sustainably develop and manage
the vegetation of specially protected areas, it is REFERENCES
expedient to conduct inventory work, monitoring
and research based on modern methods, calculate Asgarov A. (2016) Flora of Azerbaijan (Higher

the damage and implement measures to restore the Plants - Embryophyta), Baku, TEAS Publishing
ecosystem. Expansion of the territory of Basitchay House, 2016, 444 p.
State Nature Reserve at the expense of Arazboyu Sokolov V.E., Syroechkovsky E.E. (eds.) (1990)
State Nature Reserve located in Zangilan region, Reserves of the USSR. Reserves of the Cauca-
creation of Khudafer National Park on their basis, sus. M.: Mysl, 365 p.

as well as inventory of natural monuments in the
liberated areas are among the urgent issues.

Isgaldan azad olunmus Qarabagn xiisusi miihafizo olunan arazilari
Y.T. Abiyev, F.S. Seyfullayev, V.S. Farzaliyev
AMEA-mn Botanika Institutu, Baki, Azarbaycan

Qarabag nainki Azorbaycanin, hatta biitovliikde Qafgazin an zongin fitocografi regionlarindan biri olmag-
la, digar tabii sarvatlari ilo yanasi, flora va bitki ortiiyii zonginliyi ilo do segilir. Magalonin magsadi Erma-
nistanin 30 ilo yaxin bir dévrdo Azorbaycana garst davam etmis horbi tocaviizii naticesinds Qarabagda
olan bir sira qorug ve yasagliglarin nadir va unikal tabist abidslorinin méveud vaziyyastinin dayarlondiril-
moasidir.Hazirda hamin regionda 2 doévlst qorugu, 4 dovlet yasagligi mévcuddur. Zoangilan rayonunda yer-
lason Arazboyu Dovlat Tabiot Yasaqliginin orazisi hesabina Basitgay Dovlot Tobist Qorugunun orazisinin
genislondirilmasi, onlarin bazasinda Xudafarin Milli Parkinin yaradilmasi zaruri olan masalslordondir.

Agar sozlar: Qafqaz, Azarbaycan, Qarabag, flora, mesalar
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OcB000K/IeHHBbIE OT OKKYNAIUM 0c000 oOXpaHsieMble TeppuTopuu Kapadaxa
I0.T. Aones, ®.C. Ceiidyanaes, B.C. ®ap3zanuen
Hucmumym 6omanuxu HAH Azepbaiioscana, Baky, Azepoaiiosrcan

Kapa6ax - onna 13 Ooraredmux guroreorpadnIecKuX peruoHOB He TOIbKO A3epOaiimkana, HO 1 KaBka-
3a B meioM. Hapsimy ¢ apyrumu npupoaHbIME pecypcamu, Kapabax otnudaercst GoraToit (piopoit u pac-
TUTENBHOCTHIO. 1[eIhi0 JaHHOW CTaThU SIBIISETCS OLEHKA COBPEMEHHOTO COCTOSIHHUS PEIKHX U YHUKAIb-
HBIX MTAMSTHUKOB TPUPOBI B PsJIe 3allOBEIHUKOB M 3aka3HUKOB Kapabaxa, mocne mouru 30-neTHel Bo-
eHHOHW arpeccnn ApMeHHH MpOTHB A3epOaiimkana. B HacTosmiee BpemMsl B perHuoHe IEHCTBYIOT 2 TOCY-
JAPCTBEHHBIX 3alOBSAHUKA U 4 TOCYIapCTBCHHBIX 3aKa3HUKa. Pacimupenue tepputopun bacutualickoro
TOCYJapCTBEHHOT'O MPUPOAHOIO 3allOBEJHHUKA 3a CYET TEPPUTOPHH ApPa300IOCKOTO ToCy/apCTBEHHOTO
MPUPOJHOTO 3aKa3HHKA, PACTIONIOKEHHOTO B 3aHTHIIAHCKOM paiioHe, co3iaHue Ha ux 0asze XynadepuH-
CKOT0 HAIMOHATBHOTO TIApKa SIBISAETCS OJTHON M3 BaXKHBIX M aKTyaJbHBIX 3a/1a4.

Knroueswie cnosa: Kaskas, Azepoaiioscan, Kapabax, ¢propa, reca
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The article is devoted to the prospects of scientific research of biodiversity in the water basins of the
Karabakh territory liberated from the 30-year Armenian occupation. Both flora and fauna barba-
rously looted and destroyed by the invaders are subjects to comprehensive restoration, and the elab-
oration of scientifically based approaches to the development of the once-prosperous region remains
with the scientists of the Republic. The primary tasks facing scientists are the analysis of the state of
biodiversity of the water basins located in the territories of Karabakh, in particular, the establish-
ment of species and stocks of fish belonging to the local ichthyofauna, the study of the potential of the
food base. The article gives the names of rivers and other water sources of the Karabakh zone, where
natural fish farming and aquaculture can be developed. A list of multidisciplinary studies necessary
for the restoration and development of aquatic biodiversity in the liberated territories of Karabakh
is proposed. The article is preceded by a brief review of works on the research of the physiology and
ecology of fish in the reservoirs of the Republic, focusing on sturgeon, which is of industrial im-

portance for the country.

Keywords: Karabakh, biodiversity, water basins, sturgeon, fisheries

INTRODUCTION

The Karabakh land remained under occupa-
tion for nearly 30 years, and its rich biodiversity
was not only left out of scientific research but also
subjected to ecological terror and was brutally ex-
ploited by Armenian invaders. It should be noted
that before the occupation, the scientists of the In-
stitute of Zoology of the Azerbaijan Academy of
Sciences conducted some researches in the reser-
voirs located in Karabakh ([epxaBun, 1956;
Obdiirrohmanov, 1966; Hacupo, Mawmenoga,
1975) but these researches were not long-term.

The study of sturgeon fish species occupies an
important place in ecological, physiological stud-
ies of fish in the water reservoirs of the Republic.
Numerous studies have been devoted to the study
of the ecological and physiological features of the
oldest, but at the same time of high industrial im-
portance, sturgeon fish species, their reproduction
in factory conditions and the determination of the
optimal environment for proper cultivation
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(Kacumos, 1961; Kacumor u mp., 1966). The re-
sults of these studies have played an important role
in the conservation and reproduction of fish stocks,
the oldest representative of the aquatic biodiversity
of the Republic.

In studies conducted using the classical
method of forming conditioned reflexes, a biologi-
cally expedient method and the selection of condi-
tioned stimuli, it was proved that both food and
protective conditioned reflexes in sturgeons can be
created very quickly, and their nervous processes
do not lag behind other, more highly organized an-
imals in their mobility and expediency (Kacumos,
PycramoBa, 1969; ITanaruukos, Kacumos, 1980).
At the same time, it was revealed that the analyti-
cal and synthetic activity of the nervous system in
evolutionarily ancient sturgeon fish is below the
level. The results obtained were taken as a basis
for the organization of industrial breeding of stur-
geon in the former USSR, which became the basis
for the creation of the theory of biological pro-
gress of sturgeon.

http://dx.doi.org/10.29228/jlsb.31
Available online 30 December 2021
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A consistent study of genetically determined
behavioral reactions at the early stages of ontogen-
esis and their ecological plasticity at the species
and population levels allowed us to identify adap-
tive reactions to individual environmental factors

In a number of works, the morphofunctional
organization of the taste and visual systems of stur-
geon fish was also studied (Kpamkuu u mp, 1977,
IMamatankos, Kacumos, 1980). The research was
of great importance not only for fundamental sci-
ence, but it also served to develop specific guide-
lines for creating optimal conditions for the artifi-
cial cultivation of these valuable fish species,
thereby reducing the death of fry in the early stages
of ontogenesis during their breeding and cultiva-
tion in factory conditions (Gasimov et al., 2017)

There has been great importance the studies
on the ecological and physiological features of the
development in the ontogenesis of valuable fish
species of the Kura River region (sturgeons, zan-
ders, carps) (Kacumos u ap, 1966). Using etholog-
ical, morphological, physiological, and ecological
research methods, the most optimal conditions for
obtaining and fertilizing caviar in individual fish
species, temperature, salinity, light and oxygen
conditions for the development of fry and fish at
various stages of growth have been identified. The
results of these studies have played a special role
in improving existing and creating new biotech-
nical standards for the cultivation and breeding of
various fish species in Azerbaijan and have found
wide application in farms.

The results of the above-mentioned studies are
summarized in a number of monographs, served as
the basis for the development of recommendations
for the factory cultivation of certain species of stur-
geon, optimization of the timing and conditions for
the release of fry into natural reservoirs (Kacumos,
1980, 1987; JIykpsiaenko u ap., 1984). These re-
sults have also been confirmed in joint studies with
French scientists on the localization and staging of
functions in the development of the brain of stur-
geon (Becenkun u np., 1977).

As a result of many years of research, Azer-
baijani scientists have obtained and grown inter-
species reciprocal hybrids of sturgeon for the first
time. In the first three years of life of these fishes,
ecological plasticity and adaptive capabilities were
revealed, the hereditary transmission of morpho-

physiological characteristics in direct and recipro-
cal hybrids was studied. Based on the results of
joint research by scientists of the Azerbaijan
branch of the Central Research Institute of Stur-
geon Farming and the I.Pavlov Institute of Physi-
ology, hybrid of sturgeon fishes (Acipenser
nudiventris and Huso huso) was proposed for
breeding in aquaculture farms of the USSR, which
was distinguished by high adaptive capabilities in
terms of freshwater tolerance, growth, and other
physiological characteristics (Kacumos, 1970).

Another priority of research in the field of
physiology and ecology of fish in the country was
to study the effect of oil and other chemical pollu-
tants on the physiological functions of aquatic or-
ganisms (Kacumor, Pycramosa, 1969; Gaisina,
Kasimov, 2019). Scientists of the Laboratory of
ecological physiology (Head Prof. Rafik Kasimov)
in Institute of Physiology of the Academy of Sci-
ences of Azerbaijan in cooperation with the Scien-
tific Research Institute of Oil and Gas and the In-
stitute of Fisheries "Azerbalig" in these applied
studies, which are important for the ecology of the
Caspian Sea, studied the effect of crude oil, drilling
mud, sludge and other chemical reagents on stur-
geon fry and determined their permissible concen-
trations for the Caspian environment. It has been
proposed effective methods for neutralizing partic-
ularly harmful components. The results of ecotox-
icological studies have been presented at numerous
symposiums and conferences, repeatedly demon-
strated at the All-Union Exhibition of Achieve-
ments of the National Economy (Moscow),
awarded the gold medal of the Leipzig Fair.

All these achievements of the Azerbaijani
school of physiology and ecology of fish will be
demanded during the restoration of the aquatic bi-
odiversity of the Karabakh territory, the develop-
ment of natural fish farming, as well as the intro-
duction of aquaculture methods for growing valu-
able fish species, including sturgeon (Mamenos u
Ip., 2013; Freyhof et al., 2020).

There are 14 rivers and more than 10 other wa-
ter sources in the liberated Karabakh zone.

The sources of water available in the
Karabakh region start from the Lesser Caucasus
mountains. The main sources of water reserves in
this region are as follows: the rivers Tartarchay
(Tortar¢ay), Hakari (Hakari), Khachinchay (Xag¢in-
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¢ay), Gargarchay (Qarqar¢ay), Bazarchay (Ba-
zarg¢ay), Okhchuchay (Oxg¢ugay) and the water res-
ervoirs Khudaferin  (Xudafaorin), Giz Galasi
(Maiden Tower — Qiz Qalast) (located on the Araz
River) and Sarsang (Sarsang) reservoirs (located
on Tartar river). Besides, many small rivers, lakes,
and several reservoirs are planned to build. Today,
in the context of the state-level restoration work on
the liberated Karabakh territories, our scientists
have great responsibilities.

Analysis of biodiversity, especially fish spe-
cies in water basins located in Karabakh, determi-
nation of the level of their resources, the study of
feed base are among the main tasks facing scien-
tists. Extensive multidisciplinary research on the
restoration, storage, and efficient use of fish re-
sources is required.

It should be noted that the information on
studying the biodiversity of the water basins of
Karabakh in the pre-occupation period was of a
general nature and mainly dominated by its funda-
mental importance. From an economic point of
view, inland water basins were not given much im-
portance due to the fact that the fishery in the Cas-
pian Sea and other water basins (Kura river,
Mingachevir reservoir) met the country's demand.
The lack of relations of water basins in the liber-
ated territories of Karabakh (except for Araz river
and Okhchuchay) with the territories of the neigh-
boring states creates good conditions for their eco-
logically clean water and development of Fisher-
ies. Therefore, conducting complex research in the
Karabakh water basins in the post-conflict period
is of great importance both in terms of biodiversity
protection and in terms of economy.

First of all, passportization of water basins
should be carried out from the liberated zones of
Karabakh.

At later stages, the following studies should be
conducted sequentially:

- Passportization must be carried out in ac-
cordance with international rules in rivers and wa-
ter reservoirs (location, sources of water, etc. must
be specified);

- Monitoring of rivers and water basins
(chemical composition of water and bottom sedi-
ments, water volume depending on the seasons, av-
erage temperature limit, etc. must be studied);

- The study of biodiversity should be orga-
nized. For this purpose, species composition and
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stocks of aquatic organisms (algae, infusorias,
fishes, etc.) should be determined.

- It is necessary to study the distribution of in-
dustrially important fish, their stocks, and ways to
restore;

- Work should begin to explore the possibili-
ties of aquaculture of industrially important fish in
water reservoirs;

- Studies should be carried out on the transfer
and adaptation of new species of fish in rivers and
other water basins.

In order to carry out all these studies, perma-
nent control points should be established.

The creation of several fish farms on the Ter-
ter River (from Kalbajar to Sugovushan) for the
cultivation of commercial trout in the conditions of
aquaculture can provide a certain share of demand
for these products in our country. During the im-
plementation of these works, the physiological
state of fish living in the waters of the areas liber-
ated from occupation should be studied and an ap-
propriate ecotoxicological and parasitological
study conducted.
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Qarabag regionunun su hovzalorinds biomiixtslifliyin todqiqinin perspektivlori
R.Y. Qasimov
AMEA-min Akademik Abdulla Qarayev adina Fiziologiya Institutu, Baki, Azorbaycan

Magqals 30 illik ermoni isgalindan azad edilmis Qarabag orazisinin su hdvzalarinds biomiixtalifliyin elmi
todgiqatlarmin perspektivlorine hosr edilmisdir. Isgalgilar torafindon talan edilmis flora vo fauna hartorafli
barpa olunmalidir va bir zamanlar ¢igoklonan diyarin inkisafina elmi cohatdon asaslandirilmis yanagmalarin
islonib hazirlanmasi respublika alimlarinin arxasinda qalir. Qarabag srazisinds yerloson su hdvzalorinin
biomiixtalifliyinin veziyyatinin tohlili, xiisusilo yerli ixtiofauna aid baliq ndvlerinin ve ehtiyatlarmin
miloyyon edilmosi, yem bazasinin potensialinin dyronilmesi alimlorin qarsisinda duran birinci deracsli
vazifalardir. Maqalada Qarabag zonasinin ¢aylarinin va diger su monbalarinin adlar1 gostarilir. Qarabag
orazisinds su biomiixtolifliyinin barpasi vo inkisafi {i¢lin zoruri olan multidisiplinar tadqiqatlarin siyahisi
toklif olunur. Magalonin girisinde Respublikanin su hdvzslerinds baliglarin fiziologiyasi vo ekologiyasi
iizra aparilan tadqiqatlarin qisa xiilasasai verilib va asas aksent 6lka {i¢iin miithiim sanaye shamiyyati olan
narokimilars yonalmisdir.

Agar sozlar: Qarabag, biomiixtaliflik, su hovzalori, narakimilar, balig¢iliq
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IlepcniekTHBHBIE HCCIET0BAHUS OHMOpa3HO0Opa3us B BOAHBIX 0acceiinax Kapabdaxckoro peruona
P.A. KacumoB

Unemumym ¢huzuonocuu um. axademuxa A60yniet I'apaesa HAH
Asepbatioocana, baxy, Azepbaiiosican

CraThs MOCBSIIEHA MMEPCIIEKTHBAM HAYYHBIX MCCIEIOBaHUI OMopa3HooOpa3us B BOAHBIX OacceitHax Ka-
pabaxckoil TeppuTopuu, 0ocBoOOKIeHHON OT 30-7eTHel apMsIHCKOW OKKymamuu. BapBapcku pasrpabien-
HBbIE, YHUUTOXKEHHBIE OKKyNaHTaMu (iopa u ¢dayHa, MoAIexkaT BCeCTOPOHHEMY BOCCTAHOBJICHUIO, U pa3-
paboTka Hay4yHO 0OOCHOBAHHBIX ITOAXO0B K PAa3BUTHIO HEKOTJa IPOLBETAIOLIETO Kpask OCTaeTCs 3a yde-
HeIMU PecriyOnuku. [lepBocTeneHHBIME 3a1a4aMy, CTOSALIMMU HEpeNl YUCHBIMH, SBJISIFOTCS aHAU3 COCTO-
sHUST OMopa3zHOo0pasusi BOJHBIX OacceiiHOB, HaXomsmUXca Ha Tepputopusix Kapabaxa, B 0coOeHHOCTH,
YCTaHOBJICHUE BUJIOB U 3al1aCOB PbIO, OTHOCSINUXCS K MECTHOM MXTHO(DayHEe, W3yUeHUE TTOTCHIHAIa KOP-
MOBO 0a3bl. B cTaThe MpUBOAATCS Ha3BaHUS PEK U IPYTHX BOJHBIX HCTOYHHKOB Kapabaxckoil 30HBI, T1Ie
MOTYT OBITh Pa3BUTHI HATypaJbHOE PIOOBOACTBO M aKBaKyilbTypa. IIpennaraercs nepedyeHb MyIbTUAKC-
LUTUTMHAPHBIX HCCIICIOBaHMIA, HEOOXOIMMBIX JIJISl BOCCTAHOBJICHUS ¥ Pa3BUTHS BOAHOTO OMOpa3HO00pa3us
Ha 0CBOOOXKIIEHHBIX TeppuToprsix Kapabaxa. CraTeio mpeaBapseT KpaTkuid 0030p padoT Mo HCCIe0Ba-
HUSIM (PU3HOJIOTHH U KOJIOTHH PhIO B BomoeMax PecmyOnuKy, akieHTHPYS! OCHOBHOE BHUMAaHHE Ha OCET-
POBBIX, UMCIOINHNX IMMPOMBIIIJICHHOC 3HAYCHUEC NJISA CTPAHBI.

Knroueswie cnosa: Kapabax, buopasnoobpasue, 800Hble baccelinbi, 0cemposbvie, pblo0800CME0
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Agrobiological features of new perspective durum wheat varieties ""Maya", ""Alliance™ and bread
wheat varieties "Leyla", "'Start", ""Janub", ""Khamsa"', "Almaz', "Oguz", "Vilash" created as a
result of many years of research (2005-2020) of the Genetic Resources Institute (GRI) of ANAS and
the Scientific Research Institute of Crop Husbandry (RICH) in the Karabakh region were compared.
The varieties were characterized by high adaptability and potential productivity. Among them
“Start” (patent Ne 00246), “Janub” (patent Ne 00274), “Leyla” (patent Ne 00305) and “Almaz” (patent
Ne 00312) varieties of bread wheat, “Maya” (patent Ne 00250) and “Alliance” (patent Ne 00316) vari-
eties of durum wheat were patented by the Agrarian Services Agency and regionalized. The studied
varieties were analyzed for height, productivity and structural elements, resistance to rust diseases
and adaptability in the competitive variety testing nursery. In the year of epiphytosis (2020), durum
wheat varieties and “Almaz” and “Khamsa” bread wheat varieties were resistant to yellow rust. Sig-
nificant differences were also observed in terms of productivity and structural elements. In addition,
the new durum and bread wheat varieties were characterized by morphobiological and agronomic
features and characteristics. Optimal cultivation technology of regionalized varieties, predecessors,
fertilizer norms and sowing period were also given. It is recommended to cultivate new varieties in
the irrigated plains and moisture-supplied foothills of the Karabakh region.

Keywords: Durum wheat, bread wheat, yellow rust, brown rust, variety, productivity, resistance

INTRODUCTION

To ensure the efficient use of arable land in
the liberated areas, it is extremely important to cre-
ate productive and resistant plant varieties to unfa-
vorable environmental factors and to organize the
seed production of varieties created in previous
years. After the Second Karabakh War, one of the
main tasks of biological and agrarian sciences was
to create new, high-yielding intensive varieties
suitable for local conditions and ensure their distri-
bution among farmers through the efficient use of
existing genetic resources.

Bread wheat (T. aestivum L.) and durum
wheat (T. durum Desf.) are of special strategic im-
portance in ensuring the economic security of the

http://dx.doi.org/10.29228/jlsb.32
Auvailable online 30 December 2021

country. Since ancient times, durum wheat varie-
ties have been cultivated in the plains and foothills
of Azerbaijan, and bread wheat in mountainous ar-
eas, mainly in winter sowings (Mustafayev, 1973;
Aliyev, 2006; Rustamov et al., 2020).

The main fund, production and other build-
ings of the Karabakh Scientific Research Base
(SRB) of the Genetic Resources Institute were
completely destroyed as a result of the Armenian
aggression. Karabakh SRB, located in the former
Aghdara region (Shikharkh settlement of Tartar re-
gion), functioned from 1950 to July 1989 as a
world-renowned exemplary research base. The
main activities of the base were the collection,
study, efficient use of genetic resources of cereals,
legumes, fodder, technical, fruit, berries, grapes,

125



Akparov et al.

etc. plants, as well as agricultural animals in breed-
ing, creation of new plant varieties and animal
breeds, organization and dissemination of their in-
itial breeding.

The territory of the liberated Karabakh region
is divided into plains, foothills and mountainous
parts, and the soil and climatic conditions are dif-
ferent. Therefore, it is very important to create va-
rieties suitable for a wide range of soil and climatic
conditions of the region (temperature, humidity,
precipitation evaporation ratio, soil type, amount
of humus, etc.), to select and distribute varieties
that successfully pass production tests.

Taking into account the need of Azerbaijan
for wheat and the urgency of restoring wheat fields
in the liberated territories, new bread and durum
wheat varieties with high adaptability to the soil
and climatic conditions of the Karabakh and East
Zangazur economic regions were created by scien-
tists of the Genetic Resources Institute during
2005-2020. Their valuable economic indicators
were compared and the initial seed production of
selected varieties was organized. The initiated re-
search and activities will be continued in the com-
ing years at a faster pace and using all the opportu-
nities of modern breeding.

MATERIALS AND METHODS

The researches were carried out in 2005-2020
in Buruj village, Tartar region, near the Karabakh
Scientific Research Base of GEI, on a farm, under
irrigation conditions. The experimental area is lo-
cated in the northeastern foothills of the Lesser
Caucasus - in the irrigated Karabakh plain, at an
altitude of 190.0 m above sea level. The climate of
the region is moderately warm, winters are mild
and summers are dry and hot. In recent years, the
climatic indicators of the region have differed
sharply (Rustamov, 2019; Rustamov et al., 2020).
Different generations of hybrid materials, region-
alized and promising durum and bread wheat vari-
eties were taken as research material. Experiments,
phenological observations, assessment of produc-
tivity and structural elements, disease resistance
were carried out following the relevant methodol-
ogies (Musayev et al., 2008; Duveiller et al., 2014).
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In hybrid and breeding nurseries, sowing was car-
ried out by hand, and in control and competitive
variety nurseries, sowing was carried out with a
grain spreader in 2-4 repetitions with a sowing area
of 50 m2, The experiments were carried out in ac-
cordance with the stages of plant development; ir-
rigation and feeding with mineral fertilizers in
spring were fulfilled. All nurseries were assessed
for leaf disease and pest infestation at the begin-
ning of wax ripeness.

RESULTS AND DISCUSSION

The most effective way to increase grain pro-
duction and meet the population's demand for food
products through domestic production is to in-
crease the complex resistance to biotic (disease,
pests, plant density, etc.) and abiotic (salt, drought,
frost, cold, etc.) factors, high productivity and cre-
ation of high-quality varieties, optimization of their
elite and reproductive seed production. For this
purpose, in recent decades the gene pool of durum
and bread wheat has been enriched at the Genetic
Resources Institute of ANAS through hybridiza-
tion, expeditions and exchange. The genetic diver-
sity of wheat in different soil-climatic conditions
was evaluated for resistance to biotic and abiotic
factors, productivity and grain quality in laboratory
and field conditions, and initial breeding materials
were created by conducting selection work.

As aresult of the research, in recent years at the
Genetic Resources Institute of ANAS new bread
wheat varieties "Leyla", "Start", "Janub",
"Khamsa", "Almaz", "Oguz", "Vilash" and durum
wheat varieties "Maya" and "Alliance" which are
distinguished by high potential, adaptive productiv-
ity and quality of grain were created. Among them
“Start” (Certificate of Authorship Ne 00246),
“Janub” (Ne 00274), “Leyla” (Ne 00305) and
“Almaz” (Ne 00312) varieties of bread wheat,
“Maya” (Ne 00250) and “Alliance” (Ne 00316) vari-
eties of durum wheat was regionalized by the Agrar-
ian Services Agency with a patent certificate.

The studied regionalized and perspective varie-
ties were evaluated for diseases resistance, dormancy,
their productivity was determined and structural ana-
lyzes were carried out in the competitive variety test-
ing (CVT) nursery (Table 1).
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Table 1. Agrobiological indicators of the varieties studied in the competitive variety testing nursery

(Karabakh SRB Tartar, 2020).

e E’ Sp(lnke = 5
5 S 3 3 S S g
S £ = g 3 £ 2 3o
& Catalog g e = 5 = 2 S<
3 = g 5 5 s g 5 ¥
%2 c = c o 5 3 3
© 3 2 IS D o c
= £ ] 3 & S
[a P4 [%2]
1 |Aran(St) 112.7 6.1 10.2 495 2.01 64.0 0.0
2 |Almaz 107.3 6.1 111 57.1 2.9 66.0 +2.0
3 |Start 110.1 5.7 13.7 58.8 2.7 70.0 +6.0
5 |Janub 108.7 6.0 9.3 61.7 2.8 70.0 +6.0
6 |Leyla 94.4 5.6 10.5 55.7 2.45 54.0 -10.0
7  |Khamsa 90.9 6.3 133 69.8 3.21 70.0 +6.0
8 |v. ferrugineum 107.0 6.6 9.1 56.9 2.8 66.0 +2.0
9 |TT 09214/3-7-2-1 114.0 6.0 11.2 62.1 3.04 68.0 +4.0
10 |TT 09214/3-7-2-1 0815/2-2 116.3 5.0 11.6 61.7 2.9 74.0 +10.0
11 |v. lutescens x v. graecum 83.8 6.0 9.8 55.0 2.0 56.0 -8.0
12 |v. lutescens x v. graecum 82.6 59 10.2 61.1 2.3 64.0 0.0
13 |Barakatli 95 (St.) 104.7 7.1 9.7 70.0 3.9 54.0 0.0
14 |Maya 98.5 7.4 10.7 69.8 3.8 74.0 +20.0
15 |Allians 104.9 8.4 11.3 78.4 49 60.0 +6.0

As can be seen from the table, the height indi-
cators varied between 82.6-116.3 cm, "Khamsa"
and fixed hybrid lines differed in short height. Sig-
nificant differences were also observed in terms of
productivity and its structural elements.

Infectious diseases (yellow and brown rust) of
the studied varieties were studied in the
competitive variety testing nursery. It should be
noted that epiphytosis of yellow rust has been ob-
served in the last year, and most of the varieties
studied have been infected with this disease at one
or another level. Only durum wheat varieties and
bread wheat Almaz and Khamsa showed full re-
sistance to yellow rust (Fig. 1).

30.8-69.0% of the studied varieties showed re-
sistance to yellow and brown rust, 46.2-16.0%
were fully sensitive (Fig. 1). According to the 3-
years average productivity of the varieties studied
in the competitive variety testing nursery, it can be
said that the studied bread wheat varieties showed
1.2-17.4 c/ha higher results than the standard Aran
variety. The productivity of Maya and Alliance du-
rum wheat varieties was 6.3-8.6 c/ha higher than
Barakatli 95 (Table 2).

As can be seen from Table 2, the productivity
of new regionalized and promising (TT 09704/2-4-
1-2, Start, Khamsa and var. ferrugineum) bread

wheat varieties is much higher than the standard
Aran variety.

80.0%

69.0%

70.0%

60.0%

50.0% 46.2%
40.0% B Sar1 pas
30.8%
- .
30.0% - 23.0% Qonur pas
20.0% - 5-00% 6.002

10.0% -

0.0% -

Fig. 1. Yellow and brown rust infection of cultivars

studied at the CVT (Tartar, 2021)

Q

The standard deviation indicates that the
productivity of Almaz, TT 09704 / 2-4-1-2, Start, and
Janub varieties are relatively stable. The average per-
ennial productivity of “Maya” and “Alliance”
(69.5+£7.37 - 67.2£8.13) durum wheat varieties do not
lag behind the new bread wheat varieties, except for
Khamsa (74.7+8.2). Productivity stability in new du-
rum wheat varieties is lower than in bread wheat va-
rieties.
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Table 2. 3-year productivity indicators of varieties studied in the competitive variety testing nursery in Karabakh

SRB, Tartar, 2018-2020.

Productivity, c/ha

Variety, accession

Standard devi-

2018 2019 2020 Average, c/h ation, c/ha

Aran (Standard) 61.5 56.5 64.0 60.7+3.82 0.0

Almaz 68.5 66.5 66.0 67.0+1.0 +6.3
TT 09704/2-4-1-2 68.5 71.0 54.5 68.5+1.80 +7.8
Start 66.5 69.0 70.0 68.5+1.80 +7.8
Janub 64.5 66.0 70.0 66.8+2.84 +6.1
Leyla 62.0 59.5 54.0 58.5+4.09 -2.2

Khamsa 75.5 78.5 70.0 74.7+8.2 +14.0
v. ferrugineum 69.5 755 66.0 67.5+4.31 +6.8
Barakatli 95 (Standard) 62.6 66.0 54.0 60.9+6.19 0.0

Maya 61.0 73.5 74.0 69.5+7.37 +8.6
Allians 65.5 76.0 60.0 67.2+8.13 +6.3

Fig. 2. New durum and bread wheat varieties

The morphobiological and agronomic traits
and characteristics of regionalized and promising
bread and durum wheat varieties are given below:

“Start” bread wheat variety

Authors: Abdullayev A.M., Akparov Z.1., Ta-
lai J.M., Abbasov M.A., Shikhlinski H.M.

“Start” bread wheat variety was created by re-
peated individual selection in Karabakh SRB from
a complex hybrid combination (TB 0815/2-2 [(TB
Akhatsikhis Tsiteli Doli x 45319 Panonia) x 45319
Panonia] x AB 01090- (Sharbat sonora x Dwarf).
The variety presented in the State Variety Testing
in 2016, regionalized in 2019. Patent No 00246.

"Start" variety is of medium height (101-
124.8 cm), has a high branching coefficient (3.2-
3.6 pieces). It is resistant to lodging and medium
ripening (224.3 days) in a high agronomic back-
ground. The leaves and spikelets are hairless,
green, covered with a layer of wax. Spikes are
thorn-shaped, white, seeds are dark red, the variety
belongs to var. lutescens. Spike is long (11.6-12.6
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cm) with medium dense (21.0-23.0 pieces). The
spikelets are sparsely arranged on the spike axis.
The number of grains per spike is 52.0-76.5, and
the three-year average is 52.0. The 1000 seed
weight is 43.8-45.5 g, the net weight is 792 g. The
vitreousness of the grain is high (93.0%). The
amount of protein in the grain is 12.2-15.0%, and
the amount of gluten is up to 29.6%. The potential
productivity of the Start variety is high - 76.5 c/ha.
The three-year average yield in the competitive va-
riety testing nursery was 66.2 c/ha, which is 5.2
c/ha more than the standard Aran variety (61.0
c/ha). The variety is medium resistant to yellow
and brown rust.

“Janub” bread wheat variety

Authors: Abdullayev A.M., Akparov Z.1., Ta-
lai C.M., Rustamov Kh.N., Abbasov M.A., Shi-
khlinski H.M., Morgunov A.1., Sadigov H.B.

The “Janub” variety of bread wheat was cre-
ated in the Karabakh SRB by repeated individual
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selection from a complex hybrid [(Ulugbey x Mex-
ican yarovaya line) x Sanzor 6] selected from in-
ternational nurseries. It was submitted to the State
Variety Testing in 2016 and regionalized in 2020.
Patent Ne 00274.

"Janub" variety is of medium height (92.6-
116.5 cm) with high branching. Resistant to lodg-
ing, semi-winter with medium maturity (210-218
days). The spike is cylindrical, long (9.4-14.0 cm)
with medium density (19.0-23.0 pieces), white,
seeds are dark red, belongs to var. erythrosper-
mum. The number of grains per spike is 41.2-60.2,
the three-year average is 52.2. The 1000 seed
weight is 34.6-44.6 g, the net weight is 792 grams.
The amount of protein in the grain is 13.6-14.2%,
the amount of gluten is up to 34.0%. The potential
productivity of the "Janub" variety is high - 67.2
c/ha. The three-year average yield in the competi-
tive variety testing nursery was 63.2 c/ha, 4.0 c/ha
more than Aran (59.2 c/ha).

“Leyla” bread wheat variety

Authors: Akparov Z.1., Abbasov M.A., Shey-
khzamanova F.A., Rzayeva S.P., Rustamov Kh.N.,
Sadigov H.B.

“Leyla” bread wheat variety was created at the
Genetic Resources Institute of ANAS in 2009 by
repeated individual selection from the genotype
obtained from hybridization of bread wheat acces-
sions (var. ferrugineum x var. velutinum) selected
for complex economic valuable features. It was
submitted to the State Variety Testing in 2015 and
regionalized in 2021. Patent Ne 00305.

“Leyla” variety is of medium height (110-120
cm), semi-intensive type, with strong stem; highly
resistant to lodging. Productive branches are high
(5.0 pcs.), lifestyle is semi-winter, belongs to var.
lutescens. The spike is straight, of medium length
(9.5 cm), white-colored. In the spike, the spikelets
are located in the middle density (D = 19-21
pieces). It is awnless. The seed is of medium
length, large, hairy, and white. The potential
productivity of the "Leyla" variety is high - 100-
110 c/ha. In the competitive variety testing, the 3-
year average yield was 105.3 c/ha, 28.7 c/ha higher
than the Aran variety. In ecological tests conducted
in Tartar and Gobustan conditions, more than 2.0-
3.7 t/ha of products were obtained from regional-
ized varieties. The number of grains per spike is
62.7, the 1000 seed weight is 53.4 g, the net weight
is 810.0 g. The amount of protein in the grain is

13.8%, and gluten content is 26.6-32%. Moder-
ately resistant to rust and powdery mildew.

"Almaz" bread wheat variety

Authors: Abdullayev A.M., Akparov Z.I.,
Rustamov Kh.N., Abbasov M.A., Rafiyev E.B.,
Mehdiyev H.M., Gurbanov F.J.

The "Almaz" variety was created by repeated
individual selection from a complex hybrid combi-
nation (Akhaltsikis Tsiteli Doli, Panonia, Sharbat
Sonora and Dwarf varieties) in Karabakh SRB. The
variety was submitted to the State Variety Testing
in 2018, regionalized in 2021. Patent Ne 00312.

“Almaz” variety is of medium height (92.8-
116.5 cm), resistant to lodging, has a high coeffi-
cient of branching (3.4-4.7 pieces), late maturing.
In the branching phase, the leaves are hairless,
green, free of wax. The spike is cylindrical, white,
seed are dark red, belongs to the var. lutescens. The
spike is long (10.0-12.0 cm), sparse (D = 19.0-
23.0). The potential productivity of the "Almaz"
variety was 66.5-68.5 c/ha. The average productiv-
ity in Nakhchivan SVTC was 37.0 c/ha, in Aghdam
SVTC 45.0 c/ha, in Salyan SVTC 42.5 c/ha. The
number of grains per spike is 48.7-57.0, the three-
year average is 52.2. The 1000 seed weight is 41.8-
49.0 g, the amount of protein in the grain can in-
crease up to 15.2-17.3% and the amount of gluten
can increase up to 45.0%. Resistant to yellow and
brown rust, and powdery mildew.

“Khamsa” bread wheat variety

Authors: Akparov Z.I., Abdullayev A.M.,
Rustamov Kh.N., Abbasov M.A., Shikhlinski
H.M., Sadigov H.B.

“Khamsa” variety was established in Ab-
sheron SRB of the Genetic Resources Institute of
ANAS by repeated individual selection from the
genotype obtained as a result of the hybridization
of bread wheat samples (var. erythrospermum X
var. albidum) selected for complex economic val-
uable features and submitted to the State variety
testing in 2019.

“Khamsa” variety is of medium height (95.0-
110.0 cm), intensive type, has a strong stem, highly
resistant to lodging. The branching is high, the life-
style is semi-winter. Spike is straight, long (12.5-
13.3), with white colour, has awns, belongs to var.
erythrospermum. The seed is of medium length,
large, red. The potential productivity of the
"Khamsa" variety is high 80-90 c/ha. The number
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of grains per spike is 48.7-57.0, the three-year av-
erage is 52.2. The 1000 seed weight is 41.8-49.0 g,
the amount of protein in the grain can increase up
to 15.2-17.3% and the amount of gluten can in-
crease up to 45.0%. During the years of research,
the variety showed high resistance to yellow,
brown rust, and powdery mildew.

"Vilash™ bread wheat variety

Authors: Akparov Z.1., Abdullayev A.M. Ab-
basov M.A, Rustamov Kh.N., Mehdiyev H.M.,
Sadigov H.B.

"Vilash" variety was created in Karabakh
SRB by repeated individual selection from a com-
plex hybrid combination. In 2019, it was submitted
to the State Variety Testing.

“Vilash” variety is of medium height (114.0-
118.0 cm), resistant to lodging, has a high branch-
ing coefficient, and is late maturing. In the branch-
ing phase, the leaves are hairless, green, covered
with a weak wax layer. The spikelets are of me-
dium density on the spike axis. The spike of the
"Vilesh" variety is cylindrical in shape, white,
seeds are dark red, belongs to the var. lutescens.
The spike is long (11.6-12.6 cm), sparse (D = 22.4-
24.2). The number of grains per spike is 48.0-62.1,
the three-year average is 56.0. The 1000 seed
weight is 40.8-44.5 g. The vitreousness of the grain
is high (71.0-100.0%). The amount of protein in
the grain can rise up to 11.8-14.9%, gluten - up to
40.0%. The potential productivity of the “Vilash”
variety was around 73.0 c/ha. According to the re-
sults of the competitive variety testing nursery, the
three-year average yield was 64.2 c/ha (62.0; 57.7;
73.0 c/ha), which is 14.7 centners higher than the
standard Aran variety (49.5 c/ha).

“Maya” durum wheat variety

Authors: Akparov Z.i., Abbasov M.A., Shey-
khzamanova F.A., Rzayeva S.P., Jafarova R.H.,
Rustamov Kh.N., Sadigov H.B.

Semi-winter durum wheat variety Maya was
established in Absheron SRB in 2009 by re-selec-
tion from hybridization of promising durum wheat
accessions (var. melanopus x var. horeiforme). It
was submitted to the State Variety Testing in 2015
and regionalized in 2019. Patent Ne 00250.

Maya variety is a semi-intensive type, me-
dium height (110.0-125.0 cm), highly resistant to
lodging. Branches are high (5-6 pieces), semi-win-
ter type, medium ripening. The seedlings are dark
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green, covered with short hairs. The spike is cylin-
drical, has awns, of medium length (9.0-10.0 cm),
and is dense (D=20.0-22.0), belongs to var. leuco-
melan. Spikelets of medium length are lanceolate
and white. The veins are well defined. The awns
are 1.5 times longer than the spike, parallel to the
spike, slightly scattered, toothless-smooth, black in
color, shed when ripe. It is easy to beat. The grains
are very large, elongated, white, the vitreousness is
60-98%. Potential productivity is high - 80-90 c/ha,
1000 seed weight is 64.8 g, the net weight is 830.0
g, the number of grains in the main spike is 50.0-
51.0. The overall baking quality is low. The
amount of protein in the grain is 12-14%, and the
amount of gluten is between 24.0-30.0%. Due to
the high productive branching (5-6 units), produc-
tivity is high when 3.5-4.0 million seeds are sown
per hectare. The variety is middle tolerant to winter
and drought, tolerant to high temperature, and
highly resistant to rust diseases.

"Alliance" durum wheat variety

Authors: Akparov Z.I., Abdullayev AM.,
Rustamov Kh.N., Abbasov M.A., Shikhlinski
H.M., Sadigov H.B.

The "Alliance" durum wheat variety was cre-
ated by repeated individual selection from a com-
plex hybrid combination introduced from CIM-
MYT. Submitted to the State Variety Testing in
2018, regionalized in 2021. Patent Ne 00316.

"Alliance" durum wheat variety is of medium
height (103.7-109.6 c¢cm), resistant to lodging, and
has a high branching coefficient (3.5-4.2 units). In
the branching phase, the leaves are light green,
hairless, free of wax. Spike is white, cylindrical,
has medium-length (9.0-10.0 cm) and density (D =
24.6-26.6 pieces), the seeds are white, belongs to
the var. leucomelan.

The potential productivity of "Alliance" vari-
ety is 76.0 c/ha. Productivity was 36.9 c/ha in Na-
khchivan SVTC and 36.0 c/ha in Ismayilli SVTC.
The number of grains per spike was 61.4-66.4, the
three-year average was 60.4, the 1000 seed weight
was 42.0-53.6 g, the amount of protein in the grain
was 11.0-15.0%, the amount of wet gluten was
24.2-31.0%. "Alliance"” is highly resistant to yel-
low, brown, and stem rust, and to powdery mildew.

The new varieties are mainly semi-intensive
and intensive types, requiring high agronomic back-
ground. Cotton and other inter-row crops are more
effective predecessors under irrigation conditions.
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To get a high and quality product, 90-100 kg/ha of
nitrogen (at sowing time and as feeding), 60-90
kg/ha of phosphorus and 50-60 kg/ha of potassium
fertilizers should be given. The optimal sowing pe-
riod is the I-11 decade of October. It is recommended
to cultivate new varieties in irrigated lowlands and
foothills provided with moisture.

CONCLUSIONS

In recent years, at the Karabakh SRB, the re-
sistance to diseases and pests, morphobiological
and agronomic traits and characteristics, produc-
tivity indicators of bread and durum wheat varie-
ties were studied, and new durum and bread wheat
varieties of semi-intensive and intensive type were
created.

"Khamsa" and stable hybrid lines are fully
suitable for cultivation in a modern, intensive type,
high agronomic background. The cultivation of
these varieties in artificial rainfall backgrounds
with high fertilizer doses is more effective.

The average perennial productivity of the new
regionalized “Maya” and “Alliance” durum wheat
varieties does not lag behind the bread wheat vari-
eties. The standard deviation indicates that the
yield stability of new durum wheat varieties is
lower than that of bread wheat varieties.

Seeds of 5 bread (Leyla, Start, Janub, Almaz,
Khamsa), 2 durum wheat (Maya, Alliance) varie-
ties submitted to the Agrarian Services Agency un-
der the Ministry of Agriculture of the Republic of
Azerbaijan, were multiplied. Seed production of
“Maya” durum wheat, “Start” and “Janub” bread
wheat varieties were organized.

We express our deep gratitude to the staff of
the Karabakh SRB of the Genetic Resources Insti-
tute of ANAS for their support in conducting re-
search.
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Bark (T.durum Desf.) vo yumsaq bugda (T.aestivum L.) sortlarimin aqrobioloji gostaricilarinin
Qarabag bolgasinda miiqayisali tohlili

Z.1. 9kpoarov', A.M. Abdullayev'?, X.N. Riistamov® %", M.9. Abbasov*

'AMEA-nn Genetik Ehtiyatlar Institutu, Baki, Azarbaycan
2 AR KTN-nin Skingilik Elmi-Tadgigat Institutu, Baki, Azarbaycan

Qarabag bolgasindo AMEA Genetik Ehtiyatlar institutu (GEI) vo Okingilik Elmi Tadgiqat Institutunda
(OETI) ¢oxillik todgigatlarla (2005-2020-ci illor) aparilan seleksiya islori noticasinds yaradilmis yeni per-
spektiv bugda sortlarinin aqrobioloji xtisusiyyatlari miigayisali tadgiq olunmusdur. Yiiksok adaptivliys ma-
lik va potensial mohsuldarligi ilo forglonan “Leyla”, “Start”, “Conub”, “Xomsa”, “Almaz”, “Oguz”, “Vilog”
yumsaq bugda vo “Maya”, “Alyans” bark bugda sortlar1 yaradilmigdir. Onlardan yumsaq bugdanin “Start”
(patent Ne 00246), “Conub” (patent Ne 00274), “Leyla” (patent Ne 00305) vo “Almaz” (patent Ne 00312)
sortlar1, bark bugdanin “Maya” (patent Ne 00250) vo “Alyans” (patent Ne 00316) sortlarina Agrar Xidmaotlor
Agentliyi torafindon patent verilorok rayonlasdirilmigdir. Miisabigali sort sinagi pitomnikinds tadqiq olu-
nan sortlarin boy gostariciloari, mohsuldarligi va onun struktur elementlori, pas xastaliklorine davamliligi va
adaptivliyi analiz edilmisdir. Epifitotiya ilindo (2020-ci il) bark bugda sortlari vo “Almaz” vo “Xomsa”
yumsaq bugda sortlari sar1 pasa davamli olmuslar. Mohsuldarliga vo onun struktur elementlorino gors do
onomli forq miisahids edilmisdir. Bundan basga yeni bork vo yumsaq bugda sortlar1 morfobioloji ve aqro-
nomik olamat vo xtisusiyyatlarine gora saciyyslondirilmisdir. Rayonlagdirilmis sortlarin optimal becarilma
texnologiyasi, saloflori, giibra normalar1 vo sopin miiddati verilmisdir. Yeni sortlarin Qarabag bolgasinin
suvarilan diizon vo namlikla tamin olunan dagatayi bolgalarinds becarilmasi tovsiya olunur.

Acar sozlor: Bark bugda, yumsaq bugda, sart pas, qonur pas, sort, mahsuldarlhq, davamliliq

CpaBHHUTE/ILHBII AHAJIU3 arPOOHOIOTHYECKHX NMOKAa3aTe/iell HOBBIX COPTOB TBEPAOii
(T. durum Desf.) u markoii (T. aestivum L.) mmenuubt B Kapa6axckom pernone

3.U. Aknapos!, A.M. Aoaynaes’?, X.H. Pyctamos'?, M.A. A66acos’

Hucmumym cenemuueckux pecypcos HAH Azepbaiiosicana, baky, Azepbaiioxcan
Hayuno-uccnedosamenvcruti uncmumym semnedenus MCX Azepbatioocanckou Pecnybnuku,
baxy, Azepbaiiosrcan

B Kapabaxckom pernoHe ObIJIO TTPOBEACHO CPABHUTENHFHOE M3YYE€HHE arpoOMOJIOTHYECKUX MOKa3zaTenen
HOBBIX COPTOB TBEPIOM M MATKOM MIIIEHUIBI, CO3IaHHBIX B pe3yibTare MHOroneTHHX (2005-2020 rr.) uc-
cnenoBanuii B IHcTuTyTE renernyeckux pecypcoB HAHA n HUU 3emnenenus. beun co3naHsl oTanyaro-
yecs NOTEHIIMATBHON MPOTyKTUBHOCTBIO M BBICOKOM alaliTUBHOCTBIO COPTa MATKOH MIeHUIBI «Jleinay,
«Ctapry, «/xanyo», «Xamcay, «Anmaszy, «Ory3» u « Bunaiy, a Takxke copTa TBEPIOM MIIEHUITBI «Maiish»
U «AJBSHC». ATEHTCTBOM arpapHbIX yCIyr ObUIM BBIAAHBI MATEHTHl U PAOHU3UPOBAHBI COPTAa MATKON
nreHunbl «Crapt» (matent Ne 00246), «xanyo» (marent Ne 00274), «Jleiina» (marent Ne 00305) u «An-
ma3y (mateHt Ne 00312), a Taxke coprta TBepaoi mmeHusl «Maits (matent Ne 00250) u «Anbsacy (T1a-
TeHT Ne 00316). B nmuTOMHHKE KOHKYPCHOTO COPTOHUCIIBITATaHUSI OBUTH MPOAHATM3NPOBAHBI ITOKA3aTENN
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BBICOTHI PAaCTeHHIA, YPOXKAWHOCTD B €€ CTPYKTYPHBIE IIEMEHTHI, YCTOMYNBOCTD K JKENTON M Oypoit pikaB-
YHHE W aJanTUBHOCTE. B snmdurornitnom 2020 roxy copTa TBEpIOil MIIEHMIIBI, a TAK)KE COPTa MATKON
MIIIeHALBI «AMa3» 1 «XaMca» OKa3aluCh YCTOMYMBBIME K KENTOW prkaBunHe. 3HAUNTENbHbIE Pa3THIUs
HaOIIOJANKCH TaK)Ke 10 YPOXKAaWHOCTH U €€ CTPYKTYPHBIM 3iieMeHTaM. Kpome Toro, mpoaHaan3upoBaHbI
Mop(o-OnoornIeckre u arpOHOMHYECKHE TIPU3HAKHA U CBOWCTBA HOBBIX COPTOB TBEPIOH M MSATKOM IIIIe-
HuIbl. [IpuBeIcHBI ONTHMANBHBIC arpOTEXHUYCCKUE MPUEMBI BHIPAIIUBAHUS, TTPEIIICCTBEHHUKU, HOPMBI
yIOOpEHUI U CPOKH ITOCEBA HOBBIX COPTOB. HOBBIE cOpTa PeKOMEHIOBAHBI JIJIsl BRIPAIMBAHUS HAa OPOIIIa-
EMBIX PAaBHUHHBIX U B 00ECIICUESHHBIX BIIArOl MpeAropHBIX OOrapHbIX ycioBusix Kapabaxckoro peruoHa.

Knioueswie cnosa: Iuenuya meépoas, nuenuya Ma2Kas, HCENMAs prcaguuna, Oypas picasyuna, copm,
YPOIAHCAUHOCMb, YCINOUYUBOCTD
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The presented work is devoted to the study of the bacterial biota of the hot springs “Ashagi Istisu”
(pH=8.0, t=64°C, mineralization is 6.7 g/) and “Yukhari Istisu” (pH=9.0, t=71°C, mineralization is 4.3
g/l) of the Kalbajar region, characterized by a wide range of environmental conditions (pH, tempera-
tures, chemical components, etc.). Samples of thermal waters were inoculated and colonies of thermo-
philic bacteria that grew on a solid medium of nutrient agar were isolated. Some colonies of thermophilic
bacteria were isolated in pure culture and 6 strains were received (KA1, KAz, KA3, KY1, KY2, KY3). The
cell morphology of these strains is represented by short and long gram-positive, spore - forming rods,
varying in size. Colonies differ in color, shape, margin, consistency, size, etc. The morphology of cells
and colonies of two strains (KA1, KY1) has been well studied, and the ratio of these strains to the pH and
temperature of the medium was determined. It was found that strains KA1, KY actively grow in the
temperature range 55-60°C, at pH=7.0-9.0. Based on morpho-cultural characteristics and some physio-
logical properties, the strains were identified. The KA; strain was assigned to the genus Bacillus, and

the KY strain was presumably assigned to the Bacillus stearothermophilus species.

Keywords: Hot springs, thermophilic bacteria, morpho-cultural characteristics

INTRODUCTION

Kalbajar region is one of the most beautiful re-
gions of Azerbaijan, distinguished by its climatic
conditions and natural wealth. Kalbajar is an integral
part of Azerbaijan, the highest mountainous region,
located at the height of the Jamyshdag mountain
(3724 m). In 1993 Kalbajar was occupied by Arme-
nian armed bandit formations (Kamal, 2012). But,
based on the trilateral agreement signed on Novem-
ber 10, 2020, the Kalbajar region again came under
the control of Azerbaijan. Azerbaijani President IlI-
ham Aliyev said, that the authorities will restore the
Kalbajar region, which has come under the control
of Baku according to the trilateral agreement on
Karabakh including the “Istisu” resort zone. The
Istisu spring is worthy of a separate mention the “liv-
ing water” of the spring unique in its properties has
cured and brought back to life millions of people
(T"acanos, 1978). The spring is located on the slopes
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of mountain ranges in the west of Kalbajar, at an al-
titude of 2225 meters above sea level. The water here
is hyperthermal, hydrocarbonate — sulphate — chlo-
ride - sodium, carbonated (Tpemnukos, 1983).
There are 12 water springs in total, which have a cu-
rative effect on internal and external human diseases.
In 1980 a mineral water collection plant and a large
resort were built here. In the village of Istisu in the
former USSR, sanatoriums of All-Union signifi-
cance worked which every year received 50.000
people. The water of the Istisu spring attracts the at-
tention of scientists from all over the world. It was
noted that in terms of its physical characteristics and
composition this water is close to water from the
Czech Republic (Karlovy Vary) and in some param-
eters the water has no analogues in the whole world
(AxmemoBa u ap., 2016). The springs of Istisu with
therapeutic and sickleological influence include Yu-
khari Istisu, Ashagi Istisu, Keshdag, Garasu,
Tutkhun, Mozchay, which glorified Kalbajar
(Tacanos, 1978). Istisu thermal springs also attract

http://dx.doi.org/10.29228/jlsh.33
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the attention of microbiologists due to their unique
microbiota. It is known that hot springs are natural
habitats for thermophilic microorganisms (Adiguzel
etal., 2009, 2011; Khiyami et al., 2012; Vermaet al.,
2014; Akhmedova, 2021). Investigations of thermo-
philic microorganisms of the Istisu springs were sys-
tematically and fruitfully carried out many years ago
(©hmadova, 2007).

Knowledge of the qualitative composition of
the microbiocenosis of hot springs is extremely im-
portant for the assessment and effective control of
their condition while the study of the biological char-
acteristics of the main representatives of microor-
ganisms contributes to the knowledge of the thermo-
philic group (©hmodova, 2007; Quliyeva, 2015).

Thermophilic microorganisms are one of the
most practically significant groups of microorgan-
isms since they have several properties such as ther-
mal stability, resistance to ionizing radiation, fast
cultivation time, wide distribution, etc. (JlorunoBa u
ap., 1966; Axmemnosa, 2007; Souza et al., 2001; Robb
etal., 2008; Khalil, 2011). Therefore, the use of ther-
mophilic microorganisms in various spheres of hu-
man activity is currently an urgent trend in microbi-
ology (Burgess et al., 2010; Kawasaki et al., 2012;
Aanniz et al., 2015; Baltaci et al., 2017).

Known strains of thermophilic bacteria are
highly resistant to radiation and are widely used in
practice due to this ability. An example is Deinococ-
cus radiodurans an extremophile that is one of the
most radiation-resistant in the world, capable of sur-
viving doses up to 10000 Gy. Due to this ability, it is
used for bioremediation of radioactive waste
(Mattimore et al., 1996; Lin et al., 1999; Brim et al.,
2000; Makarova et al., 2001; Levin-Zaidman et al.,
2003; Cox et al., 2005). Thermophilic anaerobic bac-
teria which have their powerful hydrolases are used
in the production of ethanol which significantly
speeds up the process since the stage of preliminary
hydrolysis of raw materials is excluded and a high
cultivation temperature increases the reaction rate
(3axapyk, 2018; Kublanov et al., 2009; Abdel-Banat
etal., 2010; Tobler et al., 2011; Obeidat et al., 2012;
Bakshaliyeva et al., 2019). Thermophiles are also
used to accelerate chemical reactions in wastewater
treatment at petrochemical enterprises in the dis-
posal of animal corpses in thermal pits to ensure the
biological safety of territories and the population of

the Arctic zone (Kcemogonros, 2010; ApbKOB,
2016; 3omotyxun, 2018; Tango et al., 2002). Some
scientific works talk about the synthesis of vitamin
B2 for the needs of animal husbandry using a mixed
culture that includes thermophilic microorganisms
(Evelyne et al., 1998; Martens et al., 2002). This
makes it possible to talk about thermophiles as a
component of drugs in pharmacology (MaxmyToBa,
2017). Known scientific works talk about the extrac-
tion of copper in industrial reactors using thermo-
philic bacteria. Therefore, we can judge the use of
thermophilic bacteria in the metal mining industry
(Rodrigues et al., 2015).

Thermophilic bacteria are also used in nanobi-
otechnology in the green synthesis of metal nanopar-
ticles. In practice, this method mainly produces sil-
ver nanoparticles, which are widely used in medicine
and have antibacterial properties (Feng et al., 2000;
Sharma et al., 2009; Sinha et al., 2009; Wei et al.,
2015; Deljou et al., 2016; Gunashova et al., 2021).

The aforementioned unique properties of ther-
mophilic microorganisms as well as many different
spheres of human activity in which thermopbhilic mi-
croorganisms can be applied show how important it
is for modern science to isolate and study thermo-
philic bacteria from their natural habitat-hot springs.

MATERIALS AND METHODS

For isolating the culture of thermophilic bacte-
ria the object of the study was the hot springs
“Ashagi Istisu” (pH=8.0, t=64°C) and “Yukhari
Istisu” (pH=9.0, t=71°C) of the Kalbajar region. The
material was collected from hot springs in April
2021, samples were obtained with the help of the
military personnel of the Kalbajar region. The col-
lected samples were stored at a temperature of +5°C,
after which they were inoculated on a nutrient me-
dium with meat-peptone agar. Sowing of natural ma-
terial was carried out on an agar medium of the fol-
lowing composition: meat extract - 1g/l, peptone - 5
o/l, NaCl - 5 g/l, agar - 15 g/l. The cultivation was
carried out at a temperature of 60°C for 4-5 days. To
obtain a pure culture of thermophilic bacteria the
Koch method was used as well as the mechanical
method of repeated subcultivation on the medium of
meat-peptone agar (Hetpycos, 2005). Study of the
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morphology of isolated strains of bacteria by meth-
ods microscopy was performed using a light micro-
scope (XSP-30 series microscope). The preparations
were prepared using standard methods (Eroposa,
1995; Ummna, 2014; JlaBpenuyk u ap., 2019).

The strains were also cultured on a meat-pep-
tone agar medium supplemented with 0.2 g/l of yeast
extract. Yeast extract was not required for growth,
but the addition stimulated growth significantly.

To determine the ratio of strains to temperature
cultivation was carried out in the temperature range
40-70°C using a set of thermostats set at different
temperatures. The diameter of the grown colonies
was used to judge the optimum temperature for the
growth of strains. To determine the ratio of the iso-
lated strains to pH the strains were inoculated on
meat-peptone agar media with different pH values of
the medium (6.0-10). The growth pH range was de-
termined at the optimum growth temperature. The
diameter of the grown colonies was used to judge the
optimal pH value for a given strain (Tennep u ap.,
2004).

Some strains were identified based on morpho-
cultural characteristics and some physiological prop-
erties (pH, t°C) (JIorurosa u ap., 1996).

RESULTS AND DISCUSSION

As a result of the study, 3 strains of thermo-
philic bacteria were obtained from a water sample
taken from “Ashagi Istisu” (KA1, KAz, KAs) and 3
strains from a water sample from “Yukhari Istisu”
(KY1, KY2, KY3). The cell morphology of the iso-
lated strains is represented by short and long gram-
positive, spore-forming rods, varying in size. Differ-
ences in cultural characteristics are noted. Colonies
are mainly cream and beige in color, small, large,
and medium-sized, round, irregular, and rhizoidal in
shape, also differing from each other in the con-
sistency, at the edges, in surface structure, etc. So
far, only 2 of the isolated strains (KA1, KY1) have
been well studied, so we will show the morpho-cul-
tural traits and physiological properties (pH, t°C) of
these two strains. The morphological and cultural
characteristics of the KA and K/ strains are shown
in Fig.1 and Fig. 2, respectively (Tablel).
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Fig. 1. A: Morphology of cells of the KA strain under a
microscope (magnification x1000); B: Morphology of
the KA strain colony (cultivation was carried out at
60°C, within 2 days)

Fig.2. A: Morphology of cells of strain K under a mi-
croscope (magnification x1000); B: single cell of strain
KY: (magnification x100); C: Colony morphology of
strain KY1
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Table 1. Morpho-cultural characteristics of KA; and KY strains.

Strains Cultural traits Morphology of cells
Shape Size, cm Color Margin | Elevation Shape Motility, size, micrometer (um)
KA1 Round 1 Cream Undulate Raised Rods Motile
(wavy) 0.5-0.6x0.9-1.5
KY1 Irregular 15 Beige Undulate | Convex | Rods (with ter- Motile
(wavy) minal spores) 0,3-1,2x 1,54

Were studied some physiological properties
(pH, t°C) of the KA and K strains. It was found
that strains KA; and KY actively grow in the tem-
perature range 55-60°C, at a pH value (7.0-9.0). The
strains were identified based on morpho-cultural
characteristics and some physiological properties.
The KA strain was assigned to the genus Bacillus,
and the KY; strain was presumably assigned to the
Bacillus stearothermophilus species.

CONCLUSION

Isolation and study of thermophilic bacteria
from their natural habitat, hot springs, is one of the
most urgent problems in modern science due to the
widespread use of these bacteria in various fields of
human activity, also in nanobiotechnology, in the
green synthesis of metal nanoparticles. This paper
investigates the isolation of thermophilic bacteria
from the hot springs of the Kalbajar region, “Ashagi
Istisu” and “Yukhari Istisu”. Only 6 strains of ther-
mophilic bacteria were isolated, 2 of which are well
studied and the morpho-cultural characteristics of
these strains have been described. The ratio of these
strains to the pH of the medium and temperature was
also determined, and the range of optimal values of
pH and temperature for the growth of these strains
was established. Based on the above studies the
strains were identified and assigned to the genus Ba-
cillus. Research in this direction continues.
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Azarbaycan Respublikasinin Kalbacor rayonunun “Asag istisu” va “Yuxari istisu”
su manbalarinin termofil bakteriyalar:

G.Y. Giinasova, F.R. 9hmadova, R.i. Xalilov
Baki Doviat Universiteti, Baki, Azarbaycan
Toqdim olunan elmi isds Kalbacar rayonunun  ekoloji soraiti ils (pH, temperatur, kimyavi komponentlori va s.)
saciyyalonan “Asagi Istisu” va “Yuxari Istisu” termal su monbalarinin bakteriyal biotasi 6yranilmisdir. Termal

su nimunoalori atli-peptonlu agar gidali mithitinds becarilmis, inkisaf edon koloniyalar tamiz kulturaya ¢ixari-
laraq 6 termofil bakteriya stami alinmigdir (KA, KAz, KA3, KY1, KY3, KY3). Bu stamlarin hiiceyralarinin
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morfoloji goriiniisii bir birindan 6lgiilari ilo farglonan qisa vo uzun ¢op sakilli olub, spor amalo gatirmok gabi-
liyyatino malik olublar. Koloniyalari formasina, 6l¢iisiing, qurulusuna va s. kultural slamotlarine gora bir- bi-
rindan forglonirlor. KAy, KY: sayli stamlar morfo-kultural slamatlorinoe goro daha genis yronilmoklo yanasi,
onlarin mihitin temperaturuna va pH-na miinasibati do aragdirilmigdir. Miiayyoan olunmusdur ki, stamlarin
optimal inkisaf temperaturu 55-60°C, pH=7.0-9.0 arasinda toraddiid edir. Aparilan tadgigatlar noticasinds KA,
KY stamlar1 identifikasiya edilmisdir. Belo ki, KA1 stam1 Bacillus cinsins aid edilmis, KY1 staminin iso Ba-
cillus stearothermophilus néviine aid oldugu ehtimal edilmisdir.

Acar sézlar: Termal su manbalari, termofil bakteriyalar, morfo-kultural alamatlor

TepmoduibHble 0aKkTepUM BOAHBIX HCTOYHUKOB «Amarsl Ucrucy» u «Myxapsl Uctucy» Kenndaa-
skapcKoro paiiona Azepoaiigxanckoi Pecnyoamnku

I' 51 I'onemona, ®.P. Axmenosa, P.1. Xanusios
Baxunckuii 2ocyoapcmeennwiii ynusepcumem, baxy, Azepbaiiosican

B paGote npencraBieHbl TaHHBIE TI0 UCCIIEAOBAHUIO OAKTEPHAIbHON OMOTHI TEPMAIbHBIX BOIHBIX HCTOYHH-
k0B «Amarsl Uctucy» (pH=8.0, t=64°C, ypoBen» Munepanmanuu-6.7 r/m) u «Myxapsr Uctucy» (pH=9.0,
t=71°C, yposens munepanusauuu-4.3 r/m) Kens6amxapckoro paifoHa, XapakTepusylOIMXcs MUPOKUM JUa-
Ma30HOM DKOJIOTHYECKHX ycnoBuil (pH, TemmepaTyp, XMMHYECKMX KOMIIOHEHTOB H JIp.). BbuT cenan noces
00pa3loB TepMaJIbHBIX BOJ M BBIACICHBI KOJIOHUM TEPMOQUILHBIX OaKTEepuil, BBIPOCIIUX HA TBEPIOU cpefe
W3 MSICO-TIEITOHHOTO arapa. HexoTtopeie KoioHnu TepMOQUIBHBIX OaKTepuil ObLTH BHIACTICHBI B YUCTYIO KYJIb-
Typy, B pe3ynbrate dero nomydmim 6 mrammoB (KA1, KAz, KAz, KY1, KY3, KY3). Mopdonorus kneTok 3tux
IITaMMOB TIPE/ICTaBJICHa KOPOTKUMH U JUTMHHBIMU TPAMIIOJIOKHUTEILHBIMH, CIIOPOOOPA3yIOMINMH ITaT0OYKaMH,
BapbUPYIOIIMMHU B CBOMX pazMepax. KoJoHHM OTIHYAIOTCS MeXIy co0oil o 1BeTy, popme, KpasiM, KOHCH-
CTEHIINH, pa3Mepam u T.1. Mopdoorus kinetok u konoHui aByx mrammoB (KA1, KY1) xopomo n3ydensl, a
TaKOKe ONPEEIeHO OTHOIICHHE ITUX ITaMMOB K pH 1 Temriepatype cpenbl. Y cTaHOBIEHO, 4TO mTaMMbl KA1,
KY1 akTiBHO pacTyT B mHTepBaie Temiepatyp 55-60°C, npu 3nauenusx pH =7.0-9.0. Ha ocnoBe mMopdo-
KYJITYPaJIbHBIX IPU3HAKOB U HEKOTOPHIX (PH3HOIIOTHUECKUX CBOMCTB, IITAMMBI ObLTH MIEHTH(UIIMPOBAHBI.
[Iramm KA; 6bu1 oTHECeH K poxy Bacillus, a mramm KY: mpennonoxutensHo oTHecnu k Buay Bacillus
stearothermophilus.

Knwouesvie cnosa:. TepmanvHvle ucmouHuxu, mepmoQuivHvle 6akmepuu, MOp@o-KynomypaibHvle NPUSHAKU
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This paper gives an overview of the collection history for the species from the Triticeae Dum. tribe in
the Karabakh region of Azerbaijan up to date of its occupation. By covering most of the Lesser Cau-
casus with the semi-desert and dry steppe climate, the Karabakh region of Azerbaijan has favorable
conditions for grass diversity. There are 14 genera from the tribe Triticeae in Azerbaijan, of which
historically the 10 genera also were found in the Karabakh region. The data in this article have been
presented as a summary of information recorded in different literature sources, that would be useful
for the planned monitoring of status, distribution, and preserving issues for the Triticeae species in
the liberated areas.

Keywords: Karabakh region of Azerbaijan, Triticeae tribe, Aegilops L., Triticum L., Hordeum L., Secale

L., Agropyron L., wild cereals

Epigraph: “A peculiar species and varietal composition of plants, including a number of endemic forms,
makes the Karabakh an area for further, more detailed study.”

The Karabakh region of Azerbaijan. The
Karabakh region (the name is originated from the
connection of two Azerbaijani or Turkish words
“Qara” — black, large, leader, dark, dense, impene-
trable, picturesque, etc. and “Bag”- garden) is lo-
cated in the southwestern part of Azerbaijan ex-
tending from the highlands of the Lesser Caucasus
down to the lowlands between the rivers Kur and
Araz. This area of Azerbaijan was always repre-
sented by high biodiversity and geodiversity, as
well as by agronomical and historical conditions
(Osgorov, 2021; Osgarov va b., 2021; Hiiseynova,
2021; Qurbanov, 2021; Mehdiyeva, 2021;
Masiyeva, 2021). Initial assessments of liberated
territories of Karabakh region, after the Azerbaijan
Patriotic War (27.09.2020 — 10.11.2020), showed
that 30 years of Armenian occupation, the military
operations initiated by occupants, the prohibited

http://dx.doi.org/10.29228/jlsb.34
Available online 30 December 2021

Vavilov N.I., 1957

weapons used by them, and barbaric usage of nat-
ural resources resulted in extensive suffering of all
the above-mentioned conditions of the region. The
Azerbaijani authorities planned to allocate 2.2 bil-
lion manats (1.3 billion dollars) for the reconstruc-
tion of the territories of Karabakh, which returned
under their control. To facilitate the restoration of
the returned territories, the area was divided by
government officials into two regional economic
zones with its inclusive districts starting from the
7t July 2021: Karabakh region with an area of
7330 km? (Khankendi, Aghjabadi, Aghdam,
Barda, Fuzuli, Khojali, Khojavend, Shusha, Tartar)
and the Eastern Zangazur region with an area of
7448 km? (Jabrayil, Kalbejar, Qubadli, Lachin and
Zangilan). Western Zangazur (Gafan, Ghorus,
Garakilse, Mehri) was torn from Azerbaijan and
handed over to Armenia by the Soviet government
in 1920 as a result of historically recurring periodic
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territorial claims of the aforementioned second
country.

Climate of the Karabakh region. Karabakh
region belongs to a semi-desert and dry steppe cli-
mate with low humidity, warm winters, dry and hot
summers. According to the temperature regime, it
belongs to the subtropical (average annual temper-
ature is 13-14.5°C), but according to the conditions
of moisture in most of it - to the semi-desert, and
in the foothill zone - to the dry-steppe (Mwups3a-
sage, 2021). In places located above 2000-2300
meters, there are alpine and subalpine meadows.
The average annual precipitation is about 400 mm,
in high mountains, it is more than 800-900 mm.
The duration of sunshine is 2000-2400 hours per
year. The average temperature of the coldest
months (January, February) does not exceed 2.5
0°C or 0-5°C. The average temperatures of the hot-
test months July and August are 25.50°C and
25.20°C, subsequently. In warm seasons (April-
October), the possible evaporation is in the range
of 400-800 mm. In June-September, the number of
dry days ranges from 5 to 25 or less. The average
annual wind speed is 2-3 m / second or less. The
continentality of the climate fluctuates within the
following limits: weak (less than 130), moderate
(up to 165), and medium (up to 205). The duration
of frost-free temperatures is 150-225 days a year,
the air temperature below 0°C throughout the terri-
tory lasts in the range of 10-100 days and is 10-50
days - in Jabrayil, Fuzuli, Khojavend, Aghdam,
and Tartar, 20-50 days - in Khojaly and Khankendi,
50-100 days - in Shusha. In most areas, the snow
cover does not melt for 10-120 days.

Soil types of Karabakh region. Karabakh
covers most of the Lesser Caucasus (81.5%). The
results of large-scale soil studies show that in the
mountainous areas of the Karabakh region they are
presented by primitive mountain - meadow, soddy
mountain meadow, forest mountain meadow, dark
mountain meadow, chernozem like mountain
meadow, typical forest mountain brown, forest car-
bonate mountain brown, mountain forest brown
typical, mountain meadow steppe, mountain forest
brown cultivated, gray-brown mountain dark,
mountain forest brown leached, mountain forest
brown steppe, mountain chestnut dark soils, and in
the plains the following types and subtypes were
found: chestnut ordinary, chestnut long irrigated,
meadow chestnut, gray, dark gray, gray typical,
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gray irrigated, gray meadow-meadow, floodplain
meadow (alluvial meadow), chestnut dark soils.
Distribution of areas by soil categories (according
to data of 1992) (Axanos, 2021):

1. Agricultural soils - 336742 ha;

2. The lands of settlements are only 5592 ha;

3. Lands of industry, transport, communica-

tions, defense, and other categories;
4. Lands of specially protected areas are
43947 ha;

5. Forest fund - 246187 ha;

6. The total land area of the water fund was
19,800 ha.

Vegetation cover of the Karabakh region.
The vegetation of the Karabakh region (including
the Karabakh steppe) is very diverse in composi-
tion, which reflects both the difference in ecologi-
cal conditions and evolutionary changes. The main
type of vegetation is the semidesert wormwood.
Large areas are occupied by solonchak groupings,
as well as meadow ones. Locally, forest vegetation
is also represented in the form of tugai and lower
forests, in places, shrubs, and there is also marsh
vegetation. More than 2000 plant species are found
in the area of vegetation. On the plains, a huge
place is occupied by thickets of wormwood and
other semi-desert plant species, on the soles of the
mountains, steppe and steppe plant species prevail,
on the slopes of the mountains there are shrubs and
deciduous forests (pistachio, oak, etc.). Before Ar-
menian occupation this region had 2 nature re-
serves - Basitchay Government Reserve, founded
in 1974 with area equal to 107 ha in Zangilan dis-
trict and Garagol Government Reserve founded in
1987 with area equal to 240 ha in Lachin district,
and 4 wildlife sanctuaries (Lachin Government
Sanctuary (founded in 1961 with area equal to 21.4
ha), Gubadli Government Sanctuary (founded in
1964 with an area equal to 20 000 ha), Dashalti
Government Sanctuary (founded in 1988 with area
equal to 450 ha) and Arazboyu Government Sanc-
tuary (founded in 1993 with an area equal to 450
ha). All of these mentioned reserves and sanctuar-
ies were founded by the decision of the government
of Azerbaijan USSR.

Collection of cereals from the Triticeae
tribe in the Karabakh region. The Triticeae tribe
is the taxon within the subfamily Pooideae of
grasses with the most economically important ce-
reals (wheat, barley, rye, etc.), including 27 genera
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and 501 species (Soreng et al., 2015), many of
which have been domesticated, used in human con-
sumption, animal feed or rangeland protection.
Here, we presented the data about the distribution
of species from the Triticeae tribe in the Karabakh
going back to more than 30 years ago, as the col-
lapse of the USSR and following the subsequent
territorial claims of Armenia slowed down and nul-
lified research works in these territories long be-
fore of their occupation. While presenting the data
about cereal plants of the Karabakh, in order to
avoid confusion related to their classification, we
followed here taxonomic names and divisions ac-
cepted by the source literature, as well as the recent
work of Asgerov (2016) about the land plants of
Azerbaijan, where the Triticeae Dum. tribe indi-
cated as having a total of 20 genera. Should be
noted, that we did not present here the plant species
distributed in the small part of the Karabakh, which
covers the Kur-Araz Lowland as the information
about cereals from this area was not engaged to the
certain places in the appropriate literature.

Triticum L. Cultivated wheat and its close
wild relatives belong to the genus Triticum L.
There is a mention in the literature about turgidum
wheat collections in the territory of Azerbaijan go-
ing back to 1844 and related with the name of
Czech-German botanist and zoologist — F.A.Kole-
nati (Dorofeev, 1972). But the more extensive
studies of this genus in Azerbaijan are related with
the names of such scientists as L.L.Dekaprelevich
(1924), N.N.Kuleshov (1927), K.A.Flyaksberger
(1935), M.M.Jakubciner (1932, 19336), I.D.Mus-
tafayev (1959, 1961, 1964, 1967, 1969, 1970,
1973, 1980), V.F.Dorofeev (1972) etc.

Wild taxa of the genus Triticum L. (T. urartu
Thum. ex Gandil. and T. boeoticum Boiss.) are oc-
curring in the Middle East and South Caucasus
(Transcaucasus) region, including Azerbaijan. For
the Azerbaijan territory, the wheat species T. boeo-
ticum was recorded for the first time by Jakubciner
M.M. in 1932 from the Nakhichevan region. For the
Karabakh region of Azerbaycan, for the first time, it
was reported by Mustafayev 1.D. (1957-1963) from
Zangilan and Jabrayil districts. According to him,
the polymorphism of this species in Karabakh was
presented by 11 botanical varieties from a total of 22
occurred in Azerbaijan (Table 1), of which 4 (var.
pseudoalbum, var. reuteri, var. balansae, var.
fuscum) were common also for the Nakhichevan

region and 1(var. reuteri) also for Shamakhi (Mus-
tafayev, 1973). The remaining 10 botanical varie-
ties that were uncommon for the Karabakh oc-
curred only in the Nakhichevan region and 1 in the
Shamakhi district of Azerbaijan. V.F.Dorofeev in
his work presented the image of T. boeoticum
thickets from the Aghoglan district (Banazar villi-
age) of Karabakh (Figure 1) without indicating its
botanical data. If T. boeoticum was found at the 3
locations in Karabakh, the other wild wheat T.
urartu was found also by Mustafayev only in one
location — Zangelan district. He included these ac-
cessions into 2 botanical varieties: var. spontano-
brum and var. spontaneonigrum. The second loca-
tion for this species in the Azerbaijan territory is
the Nakhichevan region (9sgoarov, 2016). T. boeo-
ticum and T. urartu are considered as the donor of
the A subgenome of modern wheat, harnessing
broad genetic diversity for a number of traits in-
cluding disease resistance, phenology, and mor-
phology traits (Taheri et al., 2018; Talini et al.,
2020). Therefore, its populations from indicated
districts of Karabakh, as very valuable genetic
sources, should be re-monitored and preserved.
The ancestral wheat T. monococcum L., diploid
wheat whose A"A™ genome is closely related to the
A genome of T. urartu and the polyploid wheat, was
domesticated from its wild form (T. monococcum
ssp. boeoticum) about 12,000 years ago in the Kara-
cadagh mountains (Marino et al., 2018). The first re-
port about this species from the territory of Azerbai-
jan was made by N.N.Kuleshov in 1926. This species
was cultivated widely in Shusha, Khankendi, Lachin,
and several other mountains districts of Garabgh be-
fore 1930, but later started to be replaced by other na-
ked wheat that considered to be more productive
(Mycradaes, 1973). V.N.Vavilov (1964) defined 2
ecogeographical groups for the cultivated einkorns of
Transcaucasia: proles armeno-anatolicum Vav.
(small-sized spikes and leaves, thin stems) and proles
carabachicum Vav. (large-sized spikes (8-9 cm) with
the spikelets not infrequently having the two grains,
wide leaves, long, strong and erect stems, which is
hollow under the ear), but later L.L.Dekaprelevich
added another 2 morpho-ecological types: occi-
dentale-georgicum Dek. (close to the proles cara-
bachicum) and orientale-georgicum Dek., which dif-
ferentiates from the first type also by its weak growth,
small spikes, and a short vegetation period
(Dorofeev, 1972). Differing from the proles armeno-
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anatolicum Vav., the plants from the proles cara-
bachicum reminded Spanish samples by their habi-
tus, presented only by the spring types with the mid-
ripening date, and in harsh contrast with the afore-
mentioned first proles, being very resistant to many
diseases, they were comparatively susceptible to the
hard smut (Vavilov, 1964). It was noted about the
high agricultural culture in the Karabakh region. The
local population regularly and annually selected the
most productive spikes for sowing. Vavilov sug-
gested, that the south part of the Karabakh region
generated the most diversity of cultivated einkorn
wheat, which were observed in the mixed communi-
ties with the emmer wheat (Vavilov, 1962). All forms
of cultivated einkorn wheat T. monococcum in the
territory of Azerbaijan belongs to the one ecogeo-
graphical group — proles carabachicum Vav. Accord-
ing to morphological polymorphism, Mustafayev de-
fined 9 botanical varieties and 1 form for Azerbaijani
populations of this species, of which 8 were described
for the accessions from the Karabakh region
(Mycradaes, 1973) (see Table 1).

The hulled wheat species T. dicoccum
(Schrank) Schuebl. (=T.turgidum ssp. dicoccon
(Schrank) Thell.) was cultivated in many regions
of Azerbaijan, including Karabakh, starting from
ancient times, information about its winter and
spring farming fields in Khankendi, Shusha, and
Lachin districts was traced in literature by Musta-
fayev until 1973. According to Vavilov (1964), this
hulled wheat from Karabakh belongs to the eco-ge-
ographical group — proles carabachicum of subsp.
asiaticum Stoletova (Asian subspecies). They dif-
fer from plants of proles armeno-anatolicum by
late- ripening, large-sized spikes, and grains, large-
sized spikelets, as well as the more strong stem and
by resistance to the stripe and yellow rust (Vavilov,
1964). Mustafayev indicated the distribution of 4
subspecies and 24 botanical varieties for the terri-
tory of Azerbaijan, of which 21 from all mentioned
4 subspecies were described for Karabakh
(Mycracgaes, 1973) (see Table 1). It should be
noted that subspecies turgidoides with its 10 botan-
ical varieties registered by Mustafayev for the first
time based on the accessions collected from dis-
tricts of Karabakh. This species was widely used in
interspecific and intergeneric hybridization works
carried by him.

Durum wheat T.durum Desf. (syn. T. turgidum
var. durum Desf.) and turgidum wheat T. turgidum L.
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also has a long history of cultivation in Azerbaijan,
but mainly as a winter type. Most forms of durum and
turgidum wheat in Transcaucasia were recorded for
Azerbaijan, where they were characterized by wide
morphological polymorphism because of their distri-
bution in the wide range of altitude, for durum wheat
between -16 to 1870 m above sea level. Classification
of durum wheat in Azerbaijan was carried by
P.E.Grebennikov (1948) and 1.D.Mustafayev (1970).
According to 1.D.Mustafayev and L.V.Kadisheva
(1970), all durum wheat species of Azerbaijan should
be divided into 3 ecomorphological groups (proles)
with their own subgroups (subproles) and forms:
azerbajdzhanicum 1.Must. et L.Kovd., durocompac-
tum - stepposum I.Must. et L.Kovd. and durooblon-
gatum - silvaticum I.Must. et L.Kovd. Taxonomi-
cally, all forms of durum wheat of Azerbaijan were
included in 3 subspecies: expansum Vav., horanicum
Vav. and falcatum Jakubz. and 33 botanical varieties,
of which 20 were distributed in Karabakh. Among
the regions of Azerbaijan, the richest one for the du-
rum wheat botanical diversity is considered to be the
Shirvan region. Turgidum wheat of Azerbaijan was
included in subspecies mediterraneum Vav. and 2
ecomorphological groups: proles capsicum Vav.
(mainly winter types and most distributed) and proles
orientale Flaksh. (mainly spring type and less distrib-
uted). From a total of 40 botanical varieties of this
species found in Azerbaijan, only 5 was recorded for
the Karabakh region (Mycradaes, 1973) (Table 1).

Ancient wheat species Triticum persicum
Vav. (=T. carthlicum Nevski) accessions collected
from Azerbaijan were included in 6 botanical vari-
eties, from Georgia — into 5, from Armenia — into
2. Total botanical varieties for the South Caucasia
(Transcaucasia) is 11with the most distributed 3:
atramineum, rubiginosum, and fulliginosum. In
Karabakh occurred only 3 from 6 distributed in
Azerbaijan (Myctadaes, 1973) (see Table 1).

Polish wheat T. polonicum L. (=T. turgidum
ssp. polonicum L. (MacKey)) found in Azerbaijan
were included in subsp. mediterraneum with 5 bo-
tanical varieties, of which 2 occurred in Karabakh
(Mycradaes, 1973) (see Table 1). This species was
suggested to have more desirable sensory proper-
ties than the products made with the flour of com-
mon wheat and durum wheat (Suchowilska et al.,
2019).
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Fig. 1. Thickets of wild wheat T. boeoticum Boiss. in Aghoglan
district of the Karabakh region, Azerbaijan (Dorofeev, 1972)
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Table 1. Accessions collected during different expeditions conducted in the Karabakh region of Azerbaijan

Species

Location

Triticum L.

T. boeoticum Boiss.

(T. boeoticum Boiss. ssp. aegilopoides Bayle. var. pseudoal-
bum)

var. pseudoalbumThum.

var. pseudozuccarinii Kovarsk.

var. mayssuriani Zhuk.

var. pubescentinigrum Flaksb.
’

Zangilan, Jabrayil
Zangilan
Zangilan
Zangilan
Aghoglan (Banazar viliage)

(T. boeoticum Boiss. ssp. thaoudar (Reut) Flaksb.)
var. reuteri Flaksb.

var. balansae Flaksb.

var. balaclavicum Kovarsk.

var. fuscum Zhuk.

var. mazettii Flaksb.

var. zangilanicum Must.

var. luteinigrum Kovarsk.

T.urartu Thum.exGandilyan

(=T. boeoticumBoiss. ssp. urartuThum.)
var. spontanobrum Thum.

var. spontaneonigrum Thum.

foothills of Jabrayil

Zangilan, Jabrayil
Zangilan

Zangilan, Jabrayil
Zangilan
Zangilan
Zangilan

Zangilan

Zangilan
Zangilan

oT. monococcum L. (proles carabachicum Vav.)
var. laetissimum Korn.
var. macedonicum Papag.
f. eredvianum Zhuk.
var. pseudoflavescens Flaksb.
var. vulgare Korn.
var. atriaristatum Flaksb.
var. albohornemanii Flaksb.
var. hornemanii Clen.
var. pseudohornemanii Dek. et. Men.

farming fields of mountains districts

Shushakend, Lachin, Khankendi

Khankendi (Garov viliage)

Lachin and other farming fields of mountains districts
Khankendi (Shushakend viliage)
Lachin
Lachin, Khankendi
Khankendi (Garov viliage)
Khankendi (Garov viliage)

e T.dicoccum (Schrank) Schuebl.

ssp. europaeum (Perc.) Vav. proles tardoeuropaeum Flaksb.

var. hybridum Korn.
var. farrum Bayle.
var. rufum Schubl.
var. pseudorufum Flaksb.
var. semicanum Korn.
var. pseudoerythrurum Must.
var. macratherum Korn.
var. atratum Korm.

ssp. euroum Flaksh. proles transcaucasicum Flaksb.
var. luteotinctum Flaksb.
var. aeruginosum Flaksb.

ssp. asiaticum Stol. proles carabachicum Vav.
var. uniaeruginosum Dorof.

ssp. turgidoides Must.
var. rubromuticum Must.
var. nigroalbomuticum Must.
var. nigrorubromuticum Must.
var. albospicatum Must.
var. pseudoalbospicatum Must.
var. rubrospicatum Must.
var. pseudorubrospicatum Must.
var. pseudonigroalbum Must.
var. pseudonigrorubrum Must.
var. nigrum Must.

Lachin, Khankendi, Shusha, Aghdara
Lachin
Khankendi, Shusha
Lachin
Lachin
Lachin, Khankendi
Aghdara
Lachin, Khankendi
Lachin, Khankendi, Aghdara
Khankendi
Khankendi
Khankendi
Khankendi
Khankendi
Khankendi, Shusha
Khankendi
Khankendi
Khankendi
Shusha
Shusha
Shusha
Shusha
Lachin
Lachin
Aghdara
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Continued table 1

Species

Location

oT.durum Desf.
gr. leucurum Al.

gr. leucomelan Al.
f. scabriaristatum Must.
f. transcaucasicum Men.
var. libicum Korn.
var. provinciale Al.
var. erythromelan Korn.
var. affine Kormn.
var. horanoaffine Jakubz.
var. plinium Korn.
var. alexandrinum Korn.
var. murciense Korn.
var. reichenbachii Korn.

gr. hordeiforme (Host.) Korn.

f . elongatum Men.
f. breviacutidentatum Must.
f. ekaterinovskense Greb.

Aghdam, Jabrail, Fuzuli, Zangilan, Aghoglan, Khojavend,
Khankendi
Aghdam, Fuzuli
Aghdam
Khankendi
Khojavend
Khojavend
Khojavend
Aghdam
Aghdam
Khojavend
Khojavend
Khojavend
Aghdam
Aghdam, Jabrail, Zangilan, Fuzuli, Aghoglan, Khojavend,
Aghdara, Khankendi, Shusha
Aghdam
Khojavend, Aghdara
Aghoglan, Fuzuli

f. rubellum Must. Aghdam
f. oblongum Must. Aghdam
f. brevidentatum Men. Fuzuli
var. rubrospicatum Stol. Shusha
gr. alboprovinciale Flaksb. Aghdam
f. plenoalboprovinciale Must. Aghdam
var. alboobscurum Flaksb. Aghdam
var. valenciae Korn. Aghdam
gr. melanopus Al.
var. melanopus Al. Khojavend
f. brevidentatum Men. Jabrayil
f. elongatum Men. Aghdara, Shusha
f. tristum Must. Aghdam
var. apulicum Korn. Aghdam
gr. niloticum Koérn.
var. niloticum Korn. Khojavend
f. elongatum Men. Aghdam
var. capitatoniloticum Flaksb. Aghoglan
gr. coerulescens Bayle. Aghdam, Khojavend
f. oblongum Men. Shusha
f. elongatum Men. Aghdara
f. cuspidentatum Men. Aghdam
var. africanum Korn. Aghdam
var. ramosoreichenbachii Aliz. Aghdara
var. ramosoprovinciale Aliz. Aghdara
var. ramosolencurum (Gandil.) Aliz. Aghdara
oT.turgidum L.
ssp. mediterraneum Vav.
var. melanatherum Kom. Aghdam
var. nigrobarbatum (Desv.) Korn. Khankendi
var. miscibile Haciz. Khankendi, Fuzuli
var. dreischianum Korn. Fuzuli
var. nachitschevanicum Kulesch. Aghdam
e T. persicum Vav. (T.cartlicum (Vav.) Nevski)
var. stramineum Flaksb. Aghdara
var. rubiginosum Zhuk. Kalbajar, Lachin
var. fuliginosum Zhuk. Aghdam

e T. turanicum Jakubz.
var. insigne Perc.

Khojavend, Fuzuli

147



Mehdiyeva et al.

Continued table 1

Species

Location

var. notabile Perc.

e T. polonicum L.
ssp. mediterraneum Vav.

Khojavend, Fuzuli, Aghdam

var. levissimum Hall. Fuzuli

var. pseudolevissimum Jakubz. Fuzuli
oT. spelta L.

var. pseudoalboarduin Dorof. Lachin

var. flaksbergeri Dorof. Lachin

ssp. vavilovi (Jakubz.) Must
var. vaneum Jakubz.

occurred in the farming fields

o 7. aestivum L.
gr. albidum Al.
gr. lutescens Al.

f. capitatum Men.
var. velutinum Korn.
var. ramosolutescens Must.
gr. alorubrum Korn.

f. elongatum Men.
var. introitum Vav.et Jakubz.(prol. subrigidum Vav.)
gr. velutinum (Schiibl.) Korn.

f. pruinosum Must.
var. delfi Korn.
var. pyrothrix Al.
gr. erythrospermum Korn.

f. longidentatum Men.

f. longisculum Must.

f. glabriaristatum Must.

f. brevicrassispicatum Must.
var. suberythrospermum Vav.
gr. nigriaristatum Flaksb.

f. caduenum Men.
gr. ferrugineum Al.

f. tenuispicatum Men.

f. elongatum Men.

f. oblongum Must.

f. densispicatum Men.

f. splendospicatum Must.

f. nigroferrugineum Jakubz.

f. glaucospicatum Must.
var. subferrugineum Vav.
var. ferrugineum-compactoides Kob.
gr. sardoum Korm.

f. longidentatum Men.

f. oblongum Must.
gr. caesium Al.

f. aristidentatum Men.

f. rigidum Must.

f. capitatum Men.

var. nigrocaesium Dek.
var. nigricans How.
var. bengalense How.
var. meridionale Korn.
gr. hostianum Clem.
gr. pseudehostianum Flaksb.
var. pseudoturcicum Vav.
var. turcicum Kérn.
gr. barbarosa Al.

f. oblongum Must.
var. kazvinicum Vav.

Fuzuli, Aghdam

Aghdam
Aghdam, Fuzuli
farming fields of mountains districts

Aghdam
Fuzuli
Lachin, Khankendi, Aghdam, Khojavend, Aghoghlan
Aghdara
Fuzuli
Aghdam, Zangilan

Aghdara
Aghdam
Aghdara
Fuzuli
Aghdam

Shusha

Khojavend
Aghoglan
Aghdara
Aghdam
Khojavend
Fuzuli
Jabrayil
Aghdam, Fuzuli
Khojavend (Ningi viliage)

Aghdam, Aghoglan, Khankendi, Zangilan
Aghdam, Aghoglan, Khankendi, Zangilan

Aghdara
Aghdara
Aghdara

Khankendi (Garov viliage)

Aghdam, Zangilan

Aghdam
Zangilan

Fuzuli, Khankendi, Lachin

Zangilan, Fuzuli

Aghdam, Shusha, Aghdara

Lachin
Aghdara, Khojavend, Aghdam, Fuzuli, Aghoglan

Aghdam
Lachin
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Continued table 1

Species Location
var. griseum Vav. Khankendi
var. rubromurinum Flaksb. Aghdam
o T.compactum Host.
ssp. armeno-turkestanicum Vav.
var. echinodes Korn. Kalbajar

var. erinaceum (Dek.) Korn.

Aghdam, Fuzuli, Khojavend

Aegilops L.

Ae. biuncialis Vis.

Ae. triuncialis L.

Ae. cylindrica Host.

Ae. umbellulata Zhuk.
Ae. columnaris Zhuk.
Aegilops tauschii Coss. (syn. Ae. squarossa L.)

Ae.comosa Sibth.
Ae. neglecta Req. ex Bertol. (=Ae. triaristata Willd.)

Aghdara, Aghdam, Asgeran, Khojaly, Khankendi,
Aghoglan, Jabrayil, Fuzuli

Aghdara, Aghdam, Asgeran, Khojaly, Khankendi,

Aghoglan, Jabrayil, Zangilan, Khojavend,
Shusha, Lachin, Fuzuli
Aghdara, Aghdam, Asgeran, Khojaly, Khankendi,
Jabrayil, Zangilan, Aghoglan, Fuzuli, Lachin
Zangilan, Aghoglan, Khojavend
Zangilan
Aghoglan, Jabrayil, Zangilan, Khojavend, Khankendi,
Shusha, Aghdam, Lachin, Fuzuli, Aghdara
Fuzuli
Aghoglan, Zangilan, Khojavend, Shusha, Khankendi, Agh-
dam, Lachin, Fuzuli

Hordeum L.
H. bulbosum L. Lesser Caucasus
H. glaucum Steud. Lesser Caucasus
H. leporinum Link. Lesser Caucasus
H. spontaneum C.Koch Lesser Caucasus
H.murinum L. Aghdam
H. lagunculiforme Bacht. Aghoglan
H. violaceum Boiss.et Huet Lesser Caucasus
Secale L.
S. caldicum Fed. Lesser Caucasus
oS. cereale subsp. segetale Shusha
Elytrigia Desv.
E. caespitosa (C.Koch)Nevski South and Central Lesser Caucasus
E. elongata (Host) Nevski Lesser Caucasus
E. elongatiformis (Drob.) Nevski Lesser Caucasus
E. intermedia (Host) Nevski Central Lesser Caucasus
E. pulcherrima (Grossh.) Nevski Central Lesser Caucasus
E. repens (L.)Nevski Lesser Caucasus
E. trichofora (Link) Nevski Lesser Caucasus
E. turcica P.E.McGuire Lesser Caucasus
Elymus L.
E. transhyrcanus (Nevski) Tzvel. Altintaxta pass of Mount Great Kirs
(=Agropyron leptourum (Nevski) Grossh.) (Lachin-Khojavend road),
Mount Girkhgiz (Lachin, Kalbajar, Khojali)
E. caucasicus (C.Koch) Tzvel. Northern Lesser Caucasus
(=Agropyron caucasicum (C.Koch) Grossh.)
E. caninus (L.) L. Lesser Caucasus
(=Agropyron caninum (L.) Beauv.)
Agropyron Gaertn.

A. pectinatum (Bieb.) Beauv.
(=A. cristatum auct. Cauc.)

Lesser Caucasus

Eremopyrum (Ledeb.) Jaub.et Spach

E. hirsitum (Bertol.) Nevski
E. orientale (L.) Jaub.et Spach

Lesser Caucasus

Lesser Caucasus
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Species

Location

Hordelymus (Jess.) Harz

H. europaeus (L.) Harz
(=Hordeum europaeum (L.) All.)

Western Lesser Caucasus

Taeniatheru

m Nevski

T. crinitum (Schreb.) Nevski
(=Hordeum crinitum) (Schreb.) Desf.)

Lesser Caucasus

e — cultivated species

Khorasan wheat T. turanicum Jakubz. (=T.
turgidum ssp. Turanicum (Jakubz.) Mac Key)
found in Azerbaijan included 11 botanical varie-
ties, of which 2 occurred in Karabakh. The total
number of botanical varieties for this species is 13
and Azerbaijan has the largest amount of botanical
varieties in the South Caucasus (Mustafayev,
1973). T. turanicum and T. polonicum were char-
acterized by the significantly highest 1000-grain
weight in both rainfed and irrigated conditions,
which suggests that these wheat species might have
promising alleles to be transferred into durum
wheat to increase grain yield (Akman H., 2021).

Spelt wheat (T. spelta L.) belongs to the hex-
aploid group of cultivated Triticum wheat with
fragile spikes and hulled kernels. This ancient ce-
real was created 7,000 years ago, most likely by the
spontaneous crossing of wild grass species. By the
mid-twentieth century, spelt wheat had an im-
portant role in the diet of humans, afterwards, it has
been gradually replaced by yielding soft wheat (T.
aestivum L.) (Ugrenovich et al, 2018). Spelt wheat
is classified into 2 subspecies: spelta and kuckuck-
ianum Gokg. The 17 botanical varieties of this spe-
cies were found in Azerbaijan, if not to consider 2
varieties, which later included in species T. vavi-
lovi Jakubz. (=T. aestivum ssp. Vavilovii (Thum.)
Jakubz.). 2 botanical varieties of T. spelta and 1
(var. vaneum Jakubz.) from T. vavilovi were found
in Karabakh. Vavilov suggested the South Cauca-
sus as an origin for spelt wheat based on occurring
here 2 spelt species totally with 50 botanical varie-
ties (Dorofeev, 1972).

Being a young species the hexaploid wheat
species T. aestivum L. is presented in Azerbaijan
by 2 subspecies: iranoasiaticum Flaksh. and in-
doeuropaeum Vav. with a total of 65 botanical va-
rieties, of which 15 were recorded for Karabakh.
The most distributed botanical varieties in Azer-
baijan were 4: erythrospermum, ferrugineum, bar-
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barossa and lutescens (Mycradaes, 1973) (see Ta-
ble 1). The 6 morpho-ecological groups of T. aes-
tivum offered by Vavilov (1964) were: na-
chichevani, absheron-mughani, Armenian Xxero-
phytic, winter mountain Caucasian, spring moun-
tain Caucasian and Azerbaijan-Dagestani foothills.
Jakubciner (1957) defined also 6 ecological
groups: Caucasian-subtropical, mountain Cauca-
sian steppe, mountain Caucasian forest, mountain
Caucasian forest-steppe, Transcaucasian lowland
foothills, and Transcaucasian alpine. Dekapre-
levich (1957) identified 11 ecotypes in his work
“Wheat in USSR” (Dorofeev, 1972). Mustafayev
(1973) included wheat of Azerbaijan from this spe-
cies into 16 groups, of which 12 occurred among
cultivated wheat species in Karabakh. He empha-
sized that among the groups of T. aestivum, the ac-
cessions from the gr. barbarosa Al. and gr. pseu-
dobarbarosa Vav. were more susceptible to the
leaf rust, from gr. lutescens Al., gr. milturum Al.
and gr. caesium Al. — to the stripe rust, but more
resistant to the first disease were accessions from
gr. albidum Al., gr. hostianum Clem., as well as
also from gr. lutescens Al., and resistant to the sec-
ond disease — gr. graecum Korn., gr. erythroleucon
Kérn., gr. hostianum Clem., gr. turcicum Kérn., gr.
barbarosa Al. and gr. pseudobarbarosa Vav.

The wheat species T. compactum Host. (=Trit-
icum aestivum ssp. compactum (Host.) Mac Key)
were presented in the Karabakh region by 1 sub-
species and 2 botanical varieties (Mycradaes,
1973) (see also Table 1).

The most complicated botanical diversity of
wild wheat species and their spontaneous hybrids
in the South Caucasus (Transcaucasia), including
Azerbaijan, were observed in the foothill areas up
to 600-800 m above sea level (Dorofeev, 1972).

Aegilops L. The age for herbarium specimen
of goat grass from Azerbaijan dates back to 1886
(van Slageren, 1994). Zhukovsky (1928) described
five species of goat grasses for Azerbaijan: Ae.
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biuncialis, Ae. neglecta (as Ae. triaristata Willd.),
Ae. triuncialis L., Ae. tauschii (as Ae. squarrosa
auct. non L.), and Ae. cylindrica. Eig (1929a)
added Ae. kotschyi to this list, while Grossheim
(1939) located seven species by adding another
two species—Ae. umbellulata Zhuk. and Ae. co-
lumnaris (see also Dorofeev and Migushova,
1973). For Azerbaijan, Karyagin (1950) presented
the above-mentioned seven species except for Ae.
columnaris. Mustafayev (1961) located 13 species
for the country: Ae. ovata L. [=Ae. geniculata
Roth], Ae. triaristata [=Ae. neglecta], Ae. biun-
cialis, Ae. triuncialis, Ae. crassa Boiss., Ae. cylin-
drica, Ae. comosa Sibth. et Sm., Ae. columnaris,
Ae. squarrosa L., Ae. caudata L., Ae. ventricosa
Tausch, Ae. umbellulataand Ae. uniaristata Vis.
(misidentifications regarding 4 species (Ae.
comosa Sibth. et Sm., Ae. caudata L., Ae. ventri-
cosa Tausch, and Ae. ovata L.) caused the number
to be higher than has been proven since). Despite
the historic presence of herbarium specimens of
Ae. juvenalis (Thell.) Eig. and Ae. peregrina
(Hack. in J.Fraser) Maire et Weiller from Azerbai-
jan (van Slageren, 1994) they have not been relo-
cated in at least 50 years. (Eldarov et al., 2015).
The latest expeditions for the studies on bo-
tanical composition for goat grasses of Azerbaijan
related with the names of Mustafayev (1961), as
well as Dorofeev and Migushova (1966, 1969,
1973). In his expedition to the Karabakh, Mycra-
daes (1961) indicated the foothills and mountain-
ous areas of Aghdara, Aghdam, Asgeran, Khojaly,
and Khankendi regions of Karabakh as the places,
that are especially distinguished for the diversity of
the genus Aegilops L. The species Ae. triuncialis
L. and Ae.biuncialis Vis. were the most common
for those areas, Ae.cylindrica Host. relatively less,
and very rare - Ae.umbellulata Zhuk., the latter is
generally considered as a rare species for the terri-
tory of Azerbaijan (outside of Karbakh this species
was found near the Girdman River in Ismayilli and
Gilanchay River in Nakhichevan). In the humid ar-
eas of the mentioned regions, mainly Ae. squarossa
L.(=Aegilops tauschii Coss.) and Ae. cylindrica
Host. species have been observed to be more com-
mon. The Ae.ovata L. species was recorded for the
first time for the territory of Karabakh on the
mountain slopes at 900 and 1100 m above sea level
in the Aghoglan (historical name for Hadrut) re-
gion, near Malibeyli, Girmizi, Sarishkend, and

other viliages. It was found on the right side of the
Gargarchay, which is along with Karkijahan, Khal-
fali and Zarisli rivers flowing from the eastern part
of the Garabag range, near the settlement called
Khanbagi on the Shusha-Khankendi road. How-
ever, later these accessions’ names were deter-
mined as misidentification and they were identified
as Ae.umbellulata by V.F.Dorofeev and E.F.Mi-
gushova (1971), who also made the same mistakes
in their previous works, as well as the other scien-
tists — 1.Shmalgauzen (1897), V.l.Lipskiy (1899),
A.V.Fomin and Y.Voronov (1909). The main rea-
son confusing researchers was as noticed by Gross-
heim (1939) “the inconsistency between the diag-
nosis given by Zhykovsky for this species and the
collected samples of it from the territory of Azerbai-
jan” (Dorofeev and Migushova, 1971). Considering
the spikes of Ae.umbellulata accessions collected
from Azerbaijan as the most large-sized compared
with the samples from Turkey and Iran the latter au-
thors suggested them as the new taxon: Ae. umbel-
lulata subsp. transcaucasica Dorof. et Migusch
(=Ae. umbellulata Zhuk. f. girdmanica Mustafayev
and Aminov). The early collection of this species in
Karabakh had been done by M.F.Sakhokia (1931)
near the Aghdam and Gurvich Ts.E. (1936) near the
village Shushakend (I'poccreiim, 1939; Dorofeev
and Migushova, 1971).

Along with the fields of wild species, a large
number of natural hybrids between Aegilops spe-
cies and durum, as well as with bread wheat, were
found in the Fuzuli region of Karabakh, on the
Fuzuli-Jabrail road, and in the Jabrayil region. In
1961-1970, the employees of the All-Russian Insti-
tute of Plant Breeding conducted expeditions in the
Karabakh region of Azerbaijan by collecting the 5
goat grass species (Ae. squarossa L., Ae. cylindrica
Host., Ae. triuncialis L., Ae. biuncialis Vis. And
Ae. triaristata Willd.) in Aghoglan at 800 m above
sea level, 4 species (Ae. squarossa L., Ae. cylin-
drica Host., Ae. triuncialis L., Ae. biuncialis Vis.)
in the Jabrayil region - 250 m, 4 species
(Ae.squarossa L., Ae.cylindrica Host., Ae. triun-
cialis L., and Ae. triaristata Willd.) in Zangilan -
610 m, 3 species (Ae. squarossa L., Ae. triuncialis
L. and Ae. Triaristata Willd.) in Khojavend region
- 800 m, 3 species (Ae. squarossa L. , Ae. triun-
cialis L. and Ae. triaristata Willd.) in Khankendi
region - 1120 m and 3 species (Ae.squarossa L.,
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Ae.triuncialis L. and Ae.triaristata Willd.) at an al-
titude of 1000 m above sea level in Shusha region
(see Table 1).

Hence, if Aghoglan could be considered as the
location for the most diversity of Aegilops L., then
Zangilan is the most valuable location for both gen-
era - Aegilops L. and Triticum L. in Karabakh (see
Fig. 2.). Therefore, special attention should be
given to both locations in the planned monitoring
works at the liberated areas of the Karabakh region.

Secale L. is a small but economically im-
portant taxon, which includes wild relatives and
landraces, comprising cultivated rye, containing
annual, perennial, self-incompatible or self-com-
patible, cultivated, weedy, and wild taxa. Classifi-
cation of the genus Secale is inconsistent and com-
prises 3—4 to 8 species from the phylogenetic stud-
ies in the last ten years (Maraci et al., 2018; Daska-
lova and Spetsov, 2020). According to Asgerov
(2016), this genus is represented in Azerbaijan by
7 species, of which only the species S. chaldicum
Fed. (syn. S. strictum (C.Pesl) C.Pesl.; S.montanum
Guss.), commonly known as mountain rye, was
found in Karabakh. Mountain rye is a cool tempera-
ture, perennial, known to be frost - and drought re-
sistant and yet the intergeneric amphiploid with
wheat was found to be tolerant to waterlogging
(Tang etal., 2011). Its native range extends from the
Sierra Nevada mountains in southern Spain in the
west to Iran and the Caspian Sea in the east. Moun-
tain rye shows great potential as a perennial forage
crop in semi-arid and mountain regions (Rossi et al.,
2020). There is a general agreement on S. strictum
being the ancestral form, from which the divergence
of S. silvester was proposed. S. strictum subsp. af-
ricanum is considered to have diverged from S.
strictum during the early Pleistocene and evolved
independently. S. cereale and S. vavilovi, on the
other hand, are considered to be evolutionarily the
youngest species (Maraci et al., 2018).

During  his  expedition  (19.06.1960-
25.06.1960), Mustafayev was also recorded distri-
bution of S. cereale subsp. segetale in plant com-
munity with wild barley and goat grasses in the
mountainous areas of Shusha at an altitude of 700-
910 m above sea level.

Hordeum L. are grasses, most conspicuously
characterized by their inflorescence that is a spike
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instead of the panicle that occurs in most other
grasses. This genus apart from cultivated barley
(Hordeum vulgare subsp. vulgare) comprises more
than 30 wild grass species distributed in temperate
and arid regions of the world. The wild progenitor
of the cereal is H. vulgare subsp. spontaneum from
Southwest Asia. Together with bulbous barley
(Hordeum bulbosum), the closest relative of the
crop, and wall barley (Hordeum murinum) these
species are grouped within subgenus Hordeum,
while all other species belong to subgenus Hord-
eastrum (Blatner, 2018). There are 12 species of
Hordeum in Azerbaijan, of which 2 are cultivated
(H. vulgare and H. distichum), the area of Lesser
Caucasus represented by 5 species (Osgorov,
2016). The last data about the distribution of
Hordeum species in the Karabakh region of Azer-
baijan was given by Mustafayev (1961) and
Kobilyanskiy (1966). H. spontaneum C.Koch. and
H. leporinum Link. were recorded for Lachin, the
latter also for Aghdam (570 m a.s.l.), H. sponta-
neum, H. bulbosum L. and H. leporinum — for Kho-
javend, H. spontaneum and H. lagunculiforme
Bacht. for Aghoglan (Hadrut), H. spontaneum, and
H. bulbosum — for Shusha, subsequently. H. spon-
taneum C.Koch in Fuzuli (500 m a.s.l.), on the
Khojavend - Fuzuli road and wild barley varieties
such as H. bulbosum L. have been reported to be
widespread. H. murinum L. was found in Aghdam
at an altitude of 500 m above sea level.

Bakhteev (1960) identified the bottle-shaped
wild barley form, H. lagunculiforme Bacht., to be
the ancestor of all cultivated H. vulgare forms. H.
vulgare subsp. spontaneum (=H. spontaneum
C.Koch.). H. vulgare subsp. spontaneum, belongs
to the primary gene pool, a valuable source of
genes for stress tolerance and adaptation to mar-
ginal environments and low-input farming sys-
tems, and a source of novel genes for disease and
insect resistance. Hordeum bulbosum L. is the sin-
gle species in the secondary gene pool, and has
been used as a source of resistance to a number of
diseases, such as powdery mildew, leaf rust, and
scald, and as a source of resistance to barley mosaic
virus. Crosses with cultivated barley mostly result
in bulbosum chromosome elimination and produc-
tion of vulgare haploids.
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® — Ae. biuncialis Vis.; m — Ae. triuncialis L.; A — Ae. cylindrica Host.; I.— Ae. umbellulata Zhuk.;
* — Ae. columnaris Zhuk.; © — Ae tauschii Coss (=Ae. squarossa L.); + — Ae. neglecta Req. ex Bertol.
(=Ae. triaristata Willd.)
I - T. boeoticum Boiss. (=T. boeoticum Boiss. ssp. aegilopoides Bayle. var. pseudoalbum);
@ - T. boeoticum Boiss. ssp. thaoudar (Reut) Flaksb.;
A — T.urartu Thum. ex Gandilyan (=T. boeoticum Boiss. ssp. urartu Thu

Fig. 2. Distribution of wild cereals from genera Aegilops L. and Triticum L. in the Karabakh region of Azerbaijan

This phenomenon has been widely exploited
in the production of doubled haploids used as map-
ping populations for genetic studies and for short-
ening the breeding cycle (Kang, Priyadarshan,
2007). Hordeum murinum subsp. leporinum L.
(hare barley) is an annual grass species dominant
in Mediterranean savannah-like ecosystems, with
great relevance in pasture dynamics due to its fast
growth and high palatability for livestock (Chano
etal, 2021).

Elytrigia Desv. Both genera - Elytrigia Desv.
and Elymus L. were excluded from the tribe Trit-
iceae in some taxonomical treatments (I[sernes,

2019). The genus Elytrigia Desv. is sharing a com-
mon genome originated from genus Pseudoro-
egneria, which is included in the genus Elytrigia
Desv. according to the classification followed in
this paper (9sgarov, 2016) (Table 1).

Elytrigia Desv. is widely distributed through-
out the world and is represented with species of
various levels of ploidy including diploids, tetra-
ploids, hexaploids, octaploids, and decaploids. E.
intermedia and E. repens were grouped into three
distinct levels of ploidy including diploids, tetra-
ploids, and hexaploids. For E. elongata, E. pontica,
and E. caespitosa, it was found that two ploidy lev-
els were presented, and only one ploidy level was
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in those of E. hybrid, E. pycnantha, E. pungens, E.
juncea, and E. alatavica (Mao et al., 2010). The
species of the genus are widely used in agriculture
(E. repens, E. elongata, E. intermedia) as fodder
herbs and erosion control (E. repens, E. stipifolia
(Czern. ex Nevski) Nevski), as the herbs for medi-
cine (E. repens). According to recent data, the ge-
nus includes about 50 species (Oliynyk and Gubar,
2019), in Azerbaijan, the 13 species is distributed,
of which 8 species were found also in the Lesser
Caucasus (9sgoarov, 2016) (see Table 1), i.e. possi-
bly in the Karabakh region.

Elymus L. Elymus L. (wild rye) is a large ge-
nus that contains about 150 species distributed
across a wide range of ecological sites across tem-
perate and subtropical regions of the world. Elymus
L. includes many economically important forage
grasses as well as species that possess useful genes
for disease resistance, stress tolerance and adapta-
tion, which can potentially be transferred to cereal
crops through gene introgression (Qi et al., 2013).
Several Elymus species have been developed as
forage cultivars (e.g., blue wildrye (E. glaucus
Buckley), thickspike wheatgrass (E. lanceolatus
Scrib. & J.G. S.M), Canada wild rye (E. canaden-
sis L.), slender wheatgrass (E. trachycaulus Link),
Snake River wheatgrass (E. wawawaiensis J. Carl-
son & Buckley), and Virginia wildrye (E. virgin-
icus L.). To date, multiple Elymus species have
been hybridized in a variety of pre-breeding initia-
tives (for example, there are at least 17 Elymus-
wheat hybrids) (Frawley et al., 2020).

There are at least 4 species from this genus in
Azerbaijan, of which 1 species - Elymus transhyr-
canus is distributed only in the Karabakh region of
Azerbaijan, the status of distribution for another 2
species — Elymus caninus (L.) L. (syn. Agropyron
caninum (L.) Beauv.) and Elymus caucasicus
(C.Koch) Tzvel. (syn. Agropyron caucasicus
(C.Koch) Gross.) should be checked as the Lesser
Caucasus was among of their site of growing in
Azerbaijan.

Agropyron Gaertn. is an important wild rela-
tive of wheat that has the genome of P: diploid, PP,
2n=2x=14; tetraploid, PPPP, 2n=4x=28; and hexa-
ploid, PPPPPP, 2n=6x=42. Most Agropyron spe-
cies are excellent sources of forage and habitat for
livestock and wildlife, and they are also valued for
weed control, habitat use, soil stabilization, and
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watershed management. Agropyron species pos-
sess a lot of useful characteristics, such as tolerance
to drought and cold, resistance to diseases, and
high yield traits. It is a quality forage for grassland
improvement and a valuable genetic resource for
wheat (Che et al., 2018). This genus is represented
in Azerbaijan by 4 species, of which the most dis-
tributed A. pectinatum is the only one that was
found in Karabakh. A. pectinatum is a warm-loving
and light-loving xerophyte, valuable perennial for-
age plant (Luo et al., 2021).

Eremopyrum (Ledeb.) Jaub. et Spach is a
well-circumscribed genus with an annual habit and
oblong to orbicular fragile spike-like inflorescence
that is used in wheat improvement. To date, 18 spe-
cies and many infraspecific taxa have been de-
scribed, but the number of species accepted varies
from four to nine. The Plant List (2013) currently
recognizes four species and 44 synonyms (Romero
et al., 2018). There are at least 5 species from this
genus in Azerbaijan, of which for the 2 species —
E. hirsitum (Bertol.) Nevski and E. orientale (L.)
Jaub.et Shpach - the Lesser Caucasus was shown
among of the places of distribution. Therefore, the
Karabakh area should be checked to determine the
status of these species.

Hordelymus (Jess.) Harz is the genus that
comprises only a single allotetraploid species - H.
europaeus (L.) Jess. ex Harz [= Elymus europaeus
L.] (2n=4x=28) (wood barley) with two genomes:
TH (T from Taeniatherum, H from Hordeum ac-
cording to Love 1984) or TN (T from Taenia-
therum, N from Psathyrostachys according to
Bothmer et al., 1994). Analyses of sequence data
from plastid genes and single-copy nuclear genes
showed close phylogenetic relationships of wood
barley with such genera as Psathyrostachys, Pseu-
doroegneria, and Henrardia. All these findings in-
dicated its importance in the understanding the
evolution and differentiation within the tribe Trit-
iceae. For these reasons, Hordelymus was sub-
jected to extensive ecological, floristic, and phylo-
genetic studies (Mizianty et al., 2006; Klimko et
al., 2015). The area of the Lesser Caucasus among
others in Azerbaijan shown as a site for the grow-
ing of wood barley.

Taeniatherum  Nevski (genome TaTa,
2n=2x=14) contains three diploid species, Ta. ca-
put-medusae, Ta. crinitum, and Ta. asperum. The
subspecies caput-medusae is a native species to
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Europe and is mostly restricted to Spain, Portugal,
southern France, Algeria, and Morocco. Subspe-
cies crinitum is found from Greece and the Balkans
east into Asia, and the range of subspecies asperum
completely overlaps the other two subspecies
(Kostivkovsky and Young, 2000). These species
are the annual herbs represented by only one spe-
cies - Ta. crinitum (Shreb.) Nevsky (syn. Hordeum
crinitum (Shreb.) Desf.) in Azerbaijan and its
Lesser Caucasus area is among its distribution
places.

It should be noted that the all information pre-
sented above regarding the Karabakh region
mainly reflects the available historical data. Start-
ing from occupation since to date there was no
large-scale monitoring of wild cereal species in the
Garabakh region of Azerbaijan. The main reason
for this was the long occupation period of these ar-
eas — 30 years. The importance of diversity protec-
tion of wild cereals in the Karabakh region is based
also on their value to be served as donors of the
resistance to biotic and abiotic stresses for the cul-
tivated wheat. For over the past 30 years, scientists
did not have access to the areas to conduct their re-
search works, including investigation of plant com-
position and diversity of the region. Thus, one of
the main goals of correct restoration of the region
is to carry out studies on plant composition of
Karabakh to obtain relatively new results com-
pared with historical data, as the successful resto-
ration requires the identification of species status
and diversity that are adapted to the ecological con-
ditions of the restoration sites.
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Azarbaycanin Qarabag bolgasinda Triticeae genetik ehtiyatlarinin miixtalifliyi

S.P. Mehdiyeva?!, M.E. Eldarov ?, S.S. Sarifova?, M.A. Abbasov?,
A.C. 9liyeval, Z.1. 9kbarov?

TAMEA-nin Genetik Ehtiyatlar Institutu, Bak, Azarbaycan
2Xazor Universiteti, Baki, Azarbaycan

Mbogalads bugda tribas: Triticeae Dum. taksonu daxilinds Azarbaycanin Qarabag bolgasi tigiin isgaldan
avval tasvir edilon ndvlarin kolleksiyalarina dair tarixi moalumat verilir. Kicik Qafgazin ¢ox hissasini ohato
edon, yar1 sohra vo quru ¢6l iglimi olan Azarbaycanin Qarabag bolgasi miixtalif taxil bitkilari tigiin alverisli
soraito malikdir. Azoarbaycan orazisinds Triticeae tribasindan 14 cinss aid olan donli bitkilor yayilmisdirlar
ki, onlardan tarixan an az1 10 cinss aid ndvlar homginin Qarabag {igiin da tasvir edilmisdir. Magalods miix-
tolif elmi monbolars asaslanaraq toqdim edilon molumatlar Qarabag bolgoasinin isgaldan azad edilmis vo
minalardan tomizlonmis arazilorin Triticeae tribasina aid olan novlarin statusunu va yayilmasini miintozom
monitoringi ti¢iin planlasdirilmis tadgigatlar tigiin faydal: olacaqdir.

Acar sozlor: Azarbaycanmn Qarabag bolgoasi, Triticeae Dum. tribasi, Aegilops L., Triticum L., Hordeum L.,
Secale L., Agropyron L., yabani taxillar

Pa3noo0pa3ue renernueckux pecypcos Triticeae B Kapa6axckom peruone Asep0Oaiiakana

C.I1. Mextuesa !, ML.E. Exnapos 2, C.C. lllapudosa 2, M.A. A66acos *,
AJIx. Anmnesa !, 3.1. Aknapos !

Yemumym eenemuueckux pecypcos HAH Asepbaiioscana, Baxy, Asepbaiioocan
2Vuueepcumem Xasap, Baxy, Azepbaiioncan

B nmanHoO# cTaThe gaeTcs UCTOPUUECKHi 0030p KOJUIEKIHi BUIOB U3 TpuOsI Triticeae Dum., omucaHHbIX
st Kapabaxckoro pernoHa AzepOaiikana J0 eprojia ero okkymnanuu. [lokpeiBas 0omblnyio yacte Ma-
moro KaBka3a, 00iajiast oyImyCTBIHHBIM M CYXHM CTEIHBIM KiuMaToM, Kapabaxckuii peruon AzepOaii-
JDKaHa UMeeT OJaronpusTHBIC YCIOBHS JUIsl CO3JaHMs pa3HOOoOpasus 3JIaKOBbIX TpaB. B AsepOaiimxane
pacrpocTpaHensl 14 poIoB 31aKOBBIX PACTEHUH, OTHOCSAIIMXCS K Tprbe Triticeae, n3 KOTOPHIX MCTOPHUE-
cku camoe MeHbIee 10 ponoB ObuTH onmcaHbl Takke s Kapabaxa. [lpencraBneHnbple B cTaThe TaHHBIE
OCHOBBIBAIOTCSI HA PA3IMYHBIX JTUTEPATYPHBIX UCTOYHUKAX W OYAYT IOJIE3HBI U TIPOBEACHUS TIOCTOSH-
HOTO MOHHTOPHMHTA CTaTyCca U PaclpOCTpaHEHUs BUIOB U3 TPUOBI Triticeae Ha 0CBOOOKICHHBIX M pa3MHu-
HHUPOBAHBIX TEPPUTOPHSIX.

Knrouesvie cnoea: Kapabaxckuil pecuon Asepbaiioxcana, mpuba Triticeae Dum., Aegilops L., Triticum L.,
Hordeum L., Secale L., Agropyron L., ouxopacmywue 3naxu
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Preparation of soil maps and ecological assessment maps of soils of the
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The article describes the qualities of common soils in the Karabakh region. The state of soils before
and after the occupation has been comparatively studied. Agroecological features and proposals for
the further use of the region’'s soils are given. The agroecological features of soils were studied for
more efficient use in the future and proposals were indicated. Agroecological zoning and environ-
mental assessment was carried out on the basis of geographic information systems. Also, an altitude
model of the Lesser Caucasus, soil maps, appraisal and environmental assessment have been pre-
pared. In addition to general maps, these maps are compiled for each area.

Keywords: Karabakh region, ecological assessment, agroecological features, agriculture, soil maps, GIS

INTRODUCTION

The glorious and victorious Azerbaijani Army
under the leadership of the President of the Repub-
lic of Azerbaijan, Supreme Commander-in-Chief
Ilham Aliyev liberated our lands, which had been
occupied for 28 years, during the Second Patriotic
War, which lasted 44 days.

The liberated lands of Karabakh in the price
cadastral zoning of Azerbaijan belonged to Mil-
Karabakh, Arazboyu, Lachin-Gubadli, Daghlig
Karabakh valuable (cadastral) regions and the total
area is 12.22 thousand square kilometers (table 2).
The Karabakh region of our country covers most of
the Lesser Caucasus region (81.5%), which is one
of the 5 physical-geographical regions. The Lesser
Caucasus physical-geographical region, in turn, is
divided into 4 agroecological regions.

In all times and in all countries, land is the first
blessing. Mankind's entire existence has been es-
tablished on earth. Land protection, conservation
and increasing fertility is one of the most important
tasks in low-land countries such as Azerbaijan
(Mammadov, 2002; 2003).

http://dx.doi.org/10.29228/jlsb.35
Available online 30 December 2021

MATERIALS AND METHODS

Guidelines for the preparation of interactive
electronic soil maps and maps of ecological assess-
ment of soils at a scale of 1: 100000 (Mammadov
et al., 2020) were mainly used in the writing of the
article.

The results of large-scale soil studies carried
out by other researchers show that in the mountain-
ous part of the Karabakh region, primitive moun-
tain-meadow, mountain-meadow soddy, moun-
tain-forest meadow, mountain-meadow dark,
mountain-meadow black, mountain-forest brown
typical, mountain-forest brown carbonate, moun-
tain-forest brown typical, mountain-meadow
steppe, mountain-forest brown cultivated, gray-
brown mountain dark, mountain-forest brown
leached, mountain-forest brown steppe, mountain-
chestnut dark soils, and in the plain part the follow-
ing types and subtypes were found: chestnut ordi-
nary, chestnut long-irrigated, meadow-chestnut,
gray, dark gray, gray typical, gray irrigated, gray
meadow-brown, floodplain meadow (alluvial
meadow), chestnut dark soils.
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RESULTS AND DISCUSSION

Large-scale soil surveys were conducted in
the Lesser Caucasus, as well as in the territories of
our liberated regions from the 1940s to the 1990s,
and soil types, subtypes, genera, species diversity
were identified. Soil maps and soil quality maps
have been compiled for each farm and district. In
conducting soil researches M.E.Salayev (1966),
M.E.Salayev, A.K.Zeynalov, E.F.Sharifov (1965),
M.P.Babayev (1967), Sh.G.Hasanov (1965, 1978),
E.F.Sharifov (1984), A.O.Suleymanov (1986) and
G.Sh.Mammadov (2002, 2003) are great. Agroeco-
logical zoning of Azerbaijan, including the lands
liberated from occupation, ecological assessment
of lands on the basis of GIS was carried out (Sala-
yev et. al., 1965; 1966; Babayev, 1967; Hasanov,
1978; Sharifov, 1984; Suleymanov, 1986) (Fig. 2,
Fig. 3, Fig. 4).

Employees of the Department of Agroecology
and Soil Valuation of the Institute of Soil Science
and Agrochemistry of the National Academy of Sci-
ences of Azerbaijan under the leadership of Acade-
mician G.Sh.Mammadov, a map of soils and eco-
logical assessment of soils was compiled for Kalba-
jar, Lachin, Shusha, Khojaly, Khojavend, Gubadli,
Zangilan, Jabrail, Fizuli and Aghdam districts (fig-
ure 1) (Ministry of Defense of the Republic of Azer-
baijan, 2020; Mammadov et al., 2021) (Table 1).

Relief (earth's plasticity) played an important
role in the formation of soils in the liberated terri-
tories. Under the influence of the basins of the Bar-
gushad, Hakari, Tartar, Araz and other rivers, and
the mountain ranges of the Lesser Caucasus, vari-
ous mosaic soils were formed in these areas. Soils
are formed in 0-4000 meter horizons from dry sub-
tropics to alpine and subalpine belts (Mammadov
etal., 2016; 2020a; 2020b).
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Digital elevation model map of the Lesser Caucasus region
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Fig. 1. Digital elevation model of the Lesser Caucasus region
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Table 1. Types and subtypes of soils in the liberated territories and their main bonitet scale

Bonitet scale of soils

Districts
. e
Soil types and subtypes % g _ % %‘ = c_% -§ C -
3 35 I = 8 S, I > B = G
S| S| s | 2| 2|2 |S5|5| 3| ¢8| 2
< < v} [ N4 N4 O] N X | @)
Mountain-forest brown leached 100 94 100 93 99 88 93 96
Mountain-forest brown steppe 82 78
Mountain gray-brown ordinary 75 75
Mountain chestnut dark 77 81 72
Ordinary chestnut 95 90 71 100 95
Chestnut long-irrigated 92 86 86 90 90
Meadow chestnut 80 63 92 70 67 62 61
Gray typical 78 82
Gray irrigated 79 83
Gray meadow 81
Floodplain meadow (alluvial meadow) 75 70 70 79 75 70 74 74 66 65 72
Mountain meadow primitive 20 20 20
Mountain meadow soddy 100 93 91
Mountain forest meadow 92 91
Mountain forest brown typical 98 96 92
Mountain gray-brown light 50 45 45
Mountain forest brown typical 94 100 94 100 | 100 89 94 98
Mountain forest brown cultivated 100 100
Mountain gray-brown dark 86 86 86 84 81 77 77 75
Mountain gray-brown ordinary 78 78 75 74
Chestnut dark 84 99 99
Mountain forest steppe 86 80 80 96
Mountain forest brown carbonate 97 100
Mountain-forest brown steppe 75
Mountain meadow dark 100
Mountain meadow black 95
Mountain-forest brown loess-like 89
Mountain-forest black 100

Pre-occupation landscape

View of arable Inds during the occupation

Fig. 2. Photos released by the Ministry of Defense of the Republic of Azerbaijan
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Legend

i 2, Sod-carbonate mountain forest

1, Primitive and peaty mountain meadow

3, Leached brown mountain forest

4, Typical brown mountain forest
5, Carbonate and in some places steppe brown mountain forests
8, Leached and typical mountain black soils
7, Carbonate mountain black soils
| 8, Dark and ordinary mountain gray- brown
9, Dark and ordinary mountain brown
10, Mountain meadow soddy
11, Locally humu: Iphat and underdeveloped in ch
12, Dark and ordinary chestnut
13, Humus-sulfate (calcareous) chestnut

I 14, hestnut and chestnut- d
15, Black mountain meadow
18, Floodplain alluvial meadow

17, Steppe mountain meadow
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19, Mountain forest meadow
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Fig. 3. Solil map of the Lesser Caucasus physical-geographical region
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Fig. 4. Solil map of ecological assessment of the Lesser Caucasus physical-geographical region
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Table 2. Distribution of liberated lands by natural and economic areas

Ne Including

Districts Total area, ha arable land Ef;ﬁ?iw;s! hayfields pastures backyards | other lands
1 |Jabrail 104.497 20.501 7.243 24 23.154 789 52.776
2 |Fizuli 67.649 23.428 10.376 444 25.541 1.059 6.801
3 |Kalbajar 198.972 6.327 10 7.571 75.600 753 108.711
4 |Gubadli 78.812 14.956 850 631 17.192 454 45,729
5 |Lachin 182.603 14.167 245 4.682 69.319 720 93.970
6 |Zangilan 72.550 7.801 2.667 607 22.873 412 38.590
7 |Gazakh 7.663 1.575 - - 1.947 168 3.973
8 |Sadarak 781 7 - - 709 15 50
9 |Upper Karabakh 440.372 80.601 15.138 4.177 82.013 3.042 225.401

Total: 1.153.899 169.363 36.529 18.136 318.348 7.412 576.001

Fig. 5. The situation of the villages before occupation and the current appearance of villages

The results of large-scale soil studies carried out
by other researchers show that in the mountainous
part of the Karabakh region, were found mountain-
meadow primitive, mountain-meadow soddy, moun-
tain-forest meadow, mountain-meadow dark, moun-
tain-meadow black, mountain-forest brown typical,
mountain-forest brown carbonate, mountain-forest
brown typical, mountain-meadow steppe, mountain-
forest brown cultivated, gray-brown mountain dark,
mountain-forest brown leached, mountain-forest
brown steppe, mountain-chestnut dark soils, and in
the plain part the following types and subtypes: chest-
nut ordinary, chestnut long-irrigated, meadow-chest-
nut, gray, dark gray, gray typical, gray irrigated, gray
meadow-brown,  floodplain-meadow  (alluvial-
meadow), chestnut dark soils (Mammadov, 2019;
Mammadov et al., 2019).

During the occupation, 7 categories of soils
that existed in Karabakh were destroyed. The oc-
cupiers violated the legal regime and the purpose
of the land and used the soil only for agriculture,
including for the cultivation of narcotic plants.

As can be seen from the table 2 the quality of
soils in the liberated areas is high and they mainly
belong to the group of excellent and good quality.
Bonitet points are calculated according to the re-
sults of grading surveys of cereals, grapes, fruit
crops, winter and summer pastures (Fig. 2).

Before the occupation, the area of land cate-
gories was as follows:

1. Agricultural soils - 336 742 hectares. The
most recent information on these soils (1992) is
presented in table 2. The occupiers committed ex-
treme violations on these lands and used them to
grow crops, especially narcotic plants. During the
occupation period, the main drug trafficking took
place on the territory of Karabakh. Due to this,
30% of the grain needs of the Armenian Republic
were satisfied (Fig. 2 and 6).

Currently, large-scale land management plans
are being prepared, the boundaries of natural and
economic zones are being clarified.
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Fig. 6. Soils out of agricultural turnover

2. The lands of settlements are only 5 592
hectares, of which 1709 hectares are occupied by
residential buildings of townspeople, and 3668
hectares - land for state development. The entire
housing stock in cities, towns and villages was de-
stroyed. All houses, schools, hospitals, factories
were demolished, and useful building materials
were taken to Armenia (Fig. 5).

During the recovery period, it is planned to re-
new all settlements and provide the population
with comfortable housing, reconstruct the old in-
frastructure. For the first time, smart cities and vil-
lages will be created in these regions of Azerbaijan.
In the category of land of settlements, it is neces-
sary to take into account projects of reconstructed
settlements, the laying of road transport lines and
telecommunications.

3. The regime for the use of industrial,
transport, communications, defense and other
categories of land was not respected. The entire
transport and communication system was de-
stroyed.

On behalf of the head of government, the res-
toration of infrastructure has begun here. For ex-
ample, the construction of Tartar-Sugovushan,
Fizuli-Shusha roads, the construction of an airport
in Fizuli and the construction of an airport in Kal-
bajar in the future. All these works should be taken
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into account when determining the boundaries of
this category of land.

4. The soils of the specially protected areas
are 43947 hectares. Garagol State Natural Reserve
(240.0 hectares), created on the territory of Lachin
region, acted in the direction of protecting rare spe-
cies of fauna. Rare breeds of animals such as brown
bears, wolves, roe deer, wild boars, jackals, badg-
ers and mountain goats were protected here. On the
territory of the Zangilan region - the state reserve
Basitchay (107.0 hectares), Lachin (21400.0 hec-
tares), Gubadli (20,000.0 hectares) and Arazboyu
(2200.0 hectares) reserves, where oak, maple, haw-
thorn, wild rose, juniper, sycamore, poplar, as well
as trees and shrubs listed in the Red Book, which
are rare specimens of flora. In these territories, the
protection of plane trees with a diameter of one me-
ter, a height of 30 m and over 300 years old and
rare vegetation of Tugay forests is organized.

5. Forest fund - 246187 hectares. The forests
were also subjected to Armenian vandalism. On the
other hand, these forests were cut down for fuel and
large open fields were formed. These fields were
mainly used for the cultivation of narcotic plants.

As a result of cutting down about 25-30% (54
thousand hectares) of forests and exporting them to
Armenia as building materials, processes of severe
water and wind erosion occurred on forest soils.
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Table 4. Agroclimatic features of the liberated territories
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Mountain meadow primitive 10,0 -14 -21 36 12 3086 65 641 780 49 3,3
Mountain meadow soddy 10,0 -14 -21 36 12 3086 65 641 780 49 3,3
Mountain forest meadow 10,0 -14 -21 36 12 | 3086 | 65 641 | 780 49 3,3
Mountain meadow black 7,4 -18 -25 34 10 | 2263 | 72 696 | 376 65 6,8
Mountain meadow black 7,4 -18 -25 34 10 | 2263 | 72 696 | 376 65 6,8
Mountain meadow dark 7.4 -18 -25 34 10 2263 72 696 376 65 6,8
Mountain forest brown leached 7.4 -18 -25 34 10 2263 72 696 376 65 6,8
Mountain-forest brown steppe 8,4 -14 -22 32 10 | 2591 | 72 711 | 597 54 4,2
Mountain forest brown typical 8,4 -14 -22 32 10 | 2591 | 72 711 | 597 54 4,2
Mountain forest chestnut typical 8,4 -14 -22 32 10 | 2591 | 72 711 | 597 54 4,2
Mountain forest brown cultivated 8,4 -14 -22 32 10 2591 72 711 597 54 42
Mountain meadow steppe 10,9 -12 -20 37 13 3408 69 587 751 31 41
Mountain forest brown carbonate 10,9 -12 -20 37 13 | 3408 | 69 587 | 751 31 4,1
Mountain-forest brown steppe 10,9 -12 -20 37 13 | 3408 | 69 587 | 751 31 4,1
Mountain forest brown loess 10,9 -12 -20 37 13 | 3408 | 69 587 | 751 31 4,1
Mountain gray-brown dark 13,2 -11 -18 39 - 4168 66 486 920 18 0,8
Mountain gray-brown ordinary 13,2 -11 -18 39 - 4168 | 66 486 | 920 18 0,8
Chestnut ordinary 132 | -11 -18 39 - 4168 | 66 486 | 920 18 0,8
Chestnut long-irrigated 13,1 -10 -17 40 16 | 4116 | 69 458 | 848 13 1,4
Meadow chestnut 13,1 -10 -17 40 16 4116 69 458 848 13 1,4
Gray typical 13,1 -10 -17 40 16 4116 69 458 848 13 1,4
Gray irrigated 13,1 -10 -17 40 16 4116 69 458 848 13 1,4
Gray meadow 13,3 -13 -21 41 17 4246 | 66 467 966 25 1,0
Floodplain meadow (alluvial meadow)| 13,3 -13 -21 41 17 4246 | 66 467 966 25 1,0
Chestnut dark 13,3 -13 -21 41 17 4246 66 467 966 25 1,0

For the production of parquet, especially relict
rare tree species were deliberately cut down. As a
result, the soils became steppe. It will take decades
to plant and grow forest trees in these areas.

6. The total land area of the water fund was
19,800 hectares. Reservoirs and hydroelectric
power stations of Sarsang and Sugovushan are of
great importance here. The water fund also in-
cludes parts of the Bargushag, Khakari, Tartar,
Araz rivers, as well as other small rivers and lakes.
For a long time, the Armenian occupiers did not
allow the use of these reservoirs, and therefore
there was a constant shortage of water in the adja-
cent areas.

7. The area of land of the reserve fund previ-
ously amounted to 3083 hectares. However, the
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area of these lands has increased significantly due
to various defensive structures, fortifications,
trenches, built by the Armenians on suitable lands
during the occupation. On these soils, it is neces-
sary to carry out reclamation studies to determine
the area. Then it is necessary to take measures to
return these soils to agricultural use. In parallel
with this, large-scale studies of soils on the lands
of the reserve fund should be carried out and the
fertility of the territory should be assessed (Fig. 6).

First of all, it is necessary to restore the legal
regime, to clarify the areas and boundaries of land
categories. At the same time, the new reconstructed
infrastructure should be taken into account in the
master plans that will be developed for the restora-
tion of urban and rural settlements. Large-scale
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land-use plans should be developed for each ad-
ministrative region and municipality. To ensure the
implementation of all these works, it is necessary
to immediately start land surveying work, deter-
mine the area of soil categories, target purposes
and conduct land surveying field work in order to
clarify the boundaries.

Changes in the region's soils with the involve-
ment of the region's lands in large-scale soil re-
search, changes caused by anthropogenic impacts
(wind and water erosion, technogenic disturbances,
desertification) require scientific study. The rea-
sons for the decline in fertility should be scientifi-
cally investigated, as well as proposals and recom-
mendations for their restoration should be given.

Soil research will study the supply of nutrients
to the soil, structure, granulometric composition
and the intensity of erosion processes. These met-
rics are used as the basis for calculating grade
scores. As part of the agroecological assessment,
agroecological maps will be prepared with the
study of more than 50 elements of soil, climate and
relief.

Should be prepared new soil maps and quality
maps of administrative-territorial districts and mu-
nicipalities at the scale of 1:10000 (1:25.000 in
mountainous areas).

The staff of the Institute of Soil Science and
Agrochemistry of ANAS bears great responsibility
for the implementation of this work. The Institute
has already begun work in this direction. For this,
a special laboratory has been created to conduct
large-scale soil and agroecological research. All
studies and cartography use modern GIS technolo-
gies. To organize the work and monitor the pro-
cesses, it is planned to open a strong point of the
institute in the Karabakh region.

One of the main tasks is to implement land re-
form in the region. Preliminary work has begun at
the Institute of Soil Science and Agrochemistry to
calculate land shares in points per hectare, and cur-
rently work is underway to calculate quality points
for each region of the region and quality cartogram.

During the land reform, the list of people who
will receive land shares and privileges should be
clarified and land resources should be distributed
according to forms of ownership. Once the land
norms are known, the process of measuring and
transferring the lands to the owners will begin. It

seems to us that the experience of the Russian Fed-
eration can be used in this process. That is, in the
process of settlement, as the population settles, the
lands must be measured and given. It would be
more appropriate to give land shares to citizens
born after August 2, 1996, after they come to live
permanently in Karabakh. This will be the best
campaign for the population to return to their for-
mer place of residence.

Most of the soil is suitable for agriculture. Be-
fore the occupation, there were 187 thousand hec-
tares of arable land, 46 thousand hectares of peren-
nial crops, 18 thousand hectares of hayfields and
337 thousand hectares of pastures. The soils are es-
pecially fertile in the Arazboyu strip, Aghdam,
Fizuli, Jabrail and Gubadli regions. During the oc-
cupation, as a result of the construction of fortifi-
cations, digging trenches, trenches and other de-
fense facilities in these areas, the lands were de-
stroyed and degraded to varying degrees. One of
the important issues is to conduct reclamation re-
search on these lands and then implement scientific
and practical measures to return the lands to culti-
vation. This deplorable landscape is present
throughout the region.

As a result of large-scale soil research con-
ducted by the Institute of Soil Science and Agro-
chemistry in the pre-occupation years, quantitative
assessment of soil fertility was carried out for all
regions of the region and land maps and quality
cartograms were compiled, agro-industrial group-
ing of lands was carried out.

Most of the soil in the region belong to quality
groups I, 1l and I11. Fertility was estimated at 54-
100 points.

30-40 years have passed since the assessment
of these soils, and as a result of the destruction of
flora and fauna, strong soil degradation processes
(erosion, salinization, desertification, wind and
water erosion) have occurred in many places. With
regard to soil fertility and structure, there have
been profound and negative changes in the amount
of nutrients it contains.

The agroclimatic features of the liberated ter-
ritories show that various trees and shrubs can be
grown here, as well as agricultural and livestock
soils can be developed. The average annual tem-
perature, rainfall, effective temperature, relative
humidity and other climatic elements, as well as
the restoration of irrigation systems in Aghdam,
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Fizuli, Zangilan, Jabrail districts create all condi-
tions for planting millet, peas, lentils, beans, etc.,
orchards (apples, pears, quince, pomegranates,
dates, cherries, plums) and grape plantations,
planting mulberry seedlings for the development of
cocoons. In addition, in the foothills and plains
there is an opportunity to grow industrial crops
(cotton, corn, sunflower, soybeans, etc.). In these
areas, it is possible to grow and obtain high yields
from the kiwi, which is a subtropical plant. The use
of waters from the Araz, Khakari and Bargushad
rivers, the Sarhang and Sugovushan reservoirs will
ensure high yields. There are good conditions for
gardening and planting potatoes in the high and
middle mountainous parts of the Kalbajar, Shusha
and Gubadli regions. Soils in the lower parts of
these regions can be used for agricultural purposes
(Table 4).
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Azarbaycanin isgaldan azad olunmus arazilarinin torpag va
ekoloji giymat xaritalarinin tartibi

Q.S. Mammadov?, D.R. 9hadov?, Z.R. Mammadov?

'AMEA-nn Royasat Heyati, Balgl, Azarbaycan
2AMEA-mn Torpagsiinashq va Aqrokimya Institutu, Baki, Azarbaycan

Mogalado Qarabag bolgosinda yayilmis torpaglarin iimumi keyfiyyat gostoricilori tosvir edilmisdir. Isgal-
dan azad olunmus torpaglarin avvalki va sonraki voziyyati miiqayisali sokilda dyronilmisdir. Bolganin tor-
paglarmin galocokda daha samarali istifadasi ti¢iin aqroekoloji xiisusiyyatlori aragdirtlmis va tokliflor irali
stirlilmiigdiir. Azorbaycanin, o ciimlodon iggaldan azad olunmus torpaglarin agroekoloji rayonlagdiriimas,
Cografi informasiya Sistemlori vasitosilo ekoloji giymatlondirilmoasi aparilmisdir. Homginin Kigik Qafga-
zmn hiindiirlilk modeli, torpag, bonitirovka, ekoloji giymot Xoritolori hazirlanmisdir. Umumi Xaritalordon
basga har bir rayon tigiin do bu Xaritalar tortib edilmisdir.

Acar sozlar: Qarabag bolgasi, ekoloji giymatlandirma, agroekoloji xiisusiyyatlor, kand tasarriifati, torpaq
Xaritasi, CIS

CocTtasBJiieHre MOYBEHHBIX KAPT U KAPT IKOJO0THYECKOii OLIeHKH NMOYB TePPUTOPHUI
A3ep0aiizkaHa 0cBO00KIEHHBIX 0T OKKYIALMU

I'.III. Mamenos!, JI.P. Axanos?, 3.P. Mamenos?

Ypesuouym HAH Azepbaiioocana, baxy, Azepbatioscan
2Uncmumym nougogedenus u azpoxumuu HAH Asepbaiioscana, baxy, Asepbaiiocan

B crartbe npencTaBiieHbl TaHHBIE KaueCTBa IOYB, pacipocTpaHeHHbIX B KapabaxckoMm peruone. [IposeneHo
CpaBHUTEIBHOE N3yYEHUE COCTOSHUSI TIOUB JIO U MTOCTe OKKynamuu. M3ydeHbl arposkojornieckue ocooeH-
HOCTH TOYB PETHOHA U JJAHBI IPETIOKEHUS 110 JajbHEHIeMy 1 6oiiee 3pPEKTHBHOMY UCIIOJIE30BAHUIO X
B OyIymieM. ATpO3KOJIOTHYECKOe PAHOHUPOBAHUE U AKOJIOTHYECKAst OTIEHKA ITPOBOIUINCH HA OCHOBE I'€0-
rpaduyeckux WH()OPMAIMOHHBIX CHUCTeM. Tak)Ke TMOJrOTOBIEHBI BBICOTHas Mojenb Manoro Kaskasa,
KapThl M0YB, OOHUTHPOBKH U 3KOJIOTMYECKOTO OlleHWBaHHA. [IoMUMO 00IIUX KapT, ObLTH COCTaBJICHBI CO-
OTBETCTBYIOIIME KapThl AJI KAKJIOTO paiioHa.

Knroueswle croea: Kapabaxckuil pe2uon, 3K0102UNECKAsL OYEHKA, A2POIKOT0SUHECKUE 0CODEHHOCMU, Cellb-
cKoe xo3sticmeo, kapma no4g, [ UC
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