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PREFACE

Azerbaijan is a country located at the crossroads of Europe and Asia, characterized
by its beautiful climate and abundant underground and surface resources.
Our country exports oil and gas to various parts of the world. Even during the
years when Azerbaijan was part of the USSR, the production of these resources
continued using scientific methods, and Azerbaijani scientists made significant
contributions to this field on a global scale. During that years, major achievements
were realized by the Azerbaijan Academy of Sciences in the discovery and
development of oil and gas fields, addressing the scientific challenges of deep
drilling in complex geological conditions, and creating a raw material base
for the development of the chemical and petrochemical industries. Notable
advancements were also made in chemical technology, geographical, geological,
and geophysical surveys, exploration of ore and non-ore deposits, and other
mineral resources. Furthermore, essential research was conducted in energy,
mechanics, physics, mathematics, astronomy, informatics, biology, agriculture,
and the establishment of prestigious scientific schools. Today, various fields of
science in Azerbaijan continue to develop rapidly. Although Azerbaijani science
experienced stagnation in the 1990s, it has entered a new phase of progress, with
notable achievements. For instance, the implementation of the “State Program on
the Implementation of the National Strategy for the Development of Science in
the Republic of Azerbaijan for 2009-2015” demonstrates the state’s commitment
to scientific advancement. Azerbaijani science is now flourishing across multiple
disciplines and addressing global challenges, particularly environmental issues
linked to climate change. Climate change includes both global warming caused
by greenhouse gas emissions from anthropogenic activities and large-scale shifts
in weather patterns. While climate changes occurred in the past, since the mid-
20th century, industrialization, wars, and other human factors have exerted
unprecedented influence on the Earth’s climate system, resulting in global-scale
transformations. Phenomena such as floods, forest fires, soil erosion, extreme
heat, and severe cold spells have rendered parts of the planet increasingly



uninhabitable. Recognizing the urgency of these issues, world leaders are actively
seeking solutions. Initiatives like “Green World,” “Smart Cities,” and “Green
Energy” represent efforts to address these challenges. The Conference of the Parties
(COP) under the United Nations Framework Convention on Climate Change
is held annually. Azerbaijan hosted the 29th session of the Conference named
COP29 in Baku this year. The participation of world leaders in Baku highlighted
that, despite being an oil-producing country, Azerbaijan is committed to clean
energy and environmental sustainability. Inspired by the outcomes of COP29,
the Department of Biology and Ecology at Odlar Yurdu University prepared this
multidisciplinary book, incorporating contributions from academics worldwide
on global ecological challenges. The book comprises 18 chapters, each addressing
a specific topic. As an interdisciplinary work, it explores the fundamentals of
combating climate change from diverse scientific perspectives and addresses
contemporary ecological concerns. We hope this book will serve as a valuable
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resource for the global scientific community.
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PREFACE

Azorbaycan Avropa ilo Asiyanin qovsaginda yerloson, olverisli iglimi, yeralt1 vo
yeriistii sorvatlorinin zanginliyi ilo segilon élkadir. Olkomiz diinyanin miixtolif
boélgolorina neft vo qaz ixrac edir. Azorbaycanin SSRI-nin torkibinds oldugu illordo
do bu ehtiyatlarin istehsali elmi metodlara asaslanaraq aparilmisdir. Azorbaycan
alimlori bu sahoyo diinya miqyasinda mithiim téhfolor vermislor. Homin d6évrdo
Elmlor Akademiyasi neft vo qaz yataqlarinin kogfi vo islonmasi istiqgamatindo,
miirokkeb geoloji soraitde dorin qazma islorinin elmi yondoe hollindo, kimya vo
neft-kimya sonayesinin inkisafi i¢iin xammal bazasinin yaradilmasinda boyiik
nailiyyatlor oldo etmisdir. Kimya texnologiyasi, cografi, geoloji vo geofiziki
todqiqatlar, filiz vo qeyri-filiz yataqlarinin kosfiyyat1 vo digor faydali qazinti
ehtiyatlarinda da nozoragarpacaq iroliloyislor oldo edilmisdir. Bundan olavs,
energetika, mexanika, fizika, riyaziyyat, astronomiya, informatika, biologiya, kand
tosarriifat: saholorinde mithiim tedgiqatlar aparilmis vo niifuzlu elmi moktoblorin
yaradilmasina nail olunmusdur. Bu giin Azarbaycanda elmin miixtalif saholori
stirotlo inkisaf etmokdo davam edir. 1990-c1 illordo Azorbaycanda elm sahoasindo
durgunluq yasansa da, bu giin artiq nazoragarpacaq nailiyyatlorlo yeni toraqqi
marhalasine godom qoylmugdur. Masalen, “Azorbaycan Respublikasinda 2009-
2015-ci illords elmin inkisaf1 tizro Milli Strategiyanin hoyata kegirilmasina dair
Dévlot Programi’nin icrast dovlotin elmi toraqqiye sadigliyini niimayis etdirir.
Azorbaycan elmin bir ¢ox istigamatlor tizra inkisafi global ¢agirislari, xtisuson do
iqlim doyisikliyi ilo slagali ekoloji problemlori hall edir. iglim dayisikliyino hom
antropogen foaliyyotlordon qaynaqlanan istixana qazlari emissiyalarinin sobob
oldugu qlobal istilosmo, hom do hava modellorindo genismiqyash doyisikliklor
daxildir. Ke¢misdo iglim doyisikliklori bas verso ds, 20-ci osrin ortalarindan
etibaron sonayelogsmo, miiharibolor vo digor insan amillari yerin iglim sistemina
gorlinmomis tosir gostormis vo noticodo qlobal miqyasda doyisikliklor
yaratmigdir. Dasqinlar, meso yanginlari, torpaq eroziyasi, hoddinden artiq istilor
vo kaskin soyuglar planetin bazi hissolorini getdikco yasayis {iglin yararsiz hala
salmigdir. Bu problemlorin aktuallig1 diinya liderlorini foal sokildo masalonin halli



»

yollarin1 axtarmaga tosviq etdi. “Yagil diinya”, “Agilli sohorlor” vo “Yasil enerji”
kimi togabbiislor bu problemlorin halli ii¢iin miivafiq yol agir. Birlosmis Millotlor
Toaskilatinin Iglim Dayisikliyi iizro Cargive Konvensiyasina asason Taraflorin
Konfransi (COP) har il kegirilir vo sadrliyi BMT-nin bes regionu arasinda doyisir.
Azorbaycan bu il Bakida Toraflor Konfransinin (COP 29) 29-cu sessiyasina ev
sahibliyi etmisdir. Olkomizds kegirilon bu tadbirds diinya liderlorinin istiraki bir
daha siibut etdi ki, Azorbaycan neft hasil edon 6lko olmasina baxmayaraq, tomiz
enerji vo ekoloji dayaniqliliga sadiqdir. COP 29-un naticolorino osaslanaragq,
Odlar Yurdu Universitetinin Biologiya vo Ekologiya kafedrasi global ekoloji
problemlors dair diinya miqyash alimlorin tohfslorini 6ziinds birlogdiron bu
fonloraras: kitabr hazirladi. Kitab, hor biri miioyyoan mévzunu shats etmokls 18
tosildon ibarotdir. Bu fosillordo miixtolif elmi perspektivlora osaslanaraq iqlim
doyisikliyi ilo miibarizenin istiqgamatlorini aragdiran miasir ekoloji problemlora
toxunulur. Umid edirik ki, bu kitab diinya elmi ictimaiyyati tigiin doyorli monbo
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rolunu oynayacaqdir.
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ANALYSIS OF

THE ECOLOGICAL
CHARACTERISTICS AND
ECONOMIC IMPACTS OF
IDENTIFIED TERRESTRIAL
AND AQUATIC INVASIVE
SPECIES IN TURKEY

Seher Ozturk
Murat Turan?
Gunay Mammadova3

INTRODUCTION

BIOLOGICAL INVASIONS AND CURRENT STATUS OF TURKEY

Biological invasions have the potential to disrupt global ecosystems and economies
and are an important known ecological phenomenon. They are therefore
attracting more and more attention. (Hulme et al., 2008) Anthropogenic activities
such as trade and travel are important factors in the spread of these invasions
(Anderson et al., 2014; Essl et al., 2015) and lead to ecological degradation and
socioeconomic problems (Bacher et al., 2018; Pranovi et al., 2006). The economic
aspects of biological invasions, whose effects on ecosystems have been extensively
researched (Ricciardi et al., 2013; Tarkan et al., 2024), are considered to be an
area that is important in national decision-making processes and has not yet been
sufficiently studied. (Aukema et al., 2011; Turbelin et al., 2023) Studies on the
economic mpacts of biological invasions are considered important for management
strategies such as effective policy development, monitoring (Wilson et al., 2018),

! Department Molecular Biology and Genetics, Faculty of Science, Erzurum Technical University,
seherozturk@gmail.com

> Department Molecular Biology and Genetics, Faculty of Science, Erzurum Technical University

> Dlnstitute of Dendrology Ministry of Science and Education of the Republic of Azerbaijan Mardakan
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14 o GLOBAL WARMING PROBLEMS

of 320,000 tons in 2020. The highest fig production occurs in Aydin Province,
averaging 190,000 tons annually, followed by Izmir (43,000 tons) and Bursa
(28,000 tons). If the population density of Amnestus pusillus, which reduces fig
yield and quality, increases, fig production and consequently exports will be
adversely affected. Additionally, if the population of Coridius viduatus (Fabricius,
1794) (Dinidoridae) rises in cities such as Adana, Bafra, and Diyarbakir, where a
significant portion of watermelon, melon, and squash production occurs, serious

economic losses may ensue.

The presence of invasive species in terrestrial and marine environments in Turkey
poses significant threats to ecosystems, local biodiversity, and economic sectors.
Marine invasive species are primarily transported through maritime shipping
and ballast water, spreading rapidly in local ecosystems and negatively impacting
marine biodiversity and the fishing industry. Key species recorded in areas
with heavy maritime traffic, such as the Sea of Marmara, the Black Sea, and the
Aegean Sea, include the lionfish (Pterois volitans), the comb jelly (Mnemiopsis
leidyi), and the rapa whelk (Rapana venosa). These species threaten native
species, disrupt food chains and ecosystem balance, and cause economic losses by
damaging fishing gear. Addressing these challenges with coordinated strategies is
essential for the conservation of Turkey’s rich biodiversity and the achievement
of sustainable economic development. The recent adoption of a national strategy
reflects a commitment to raising awareness about these issues and mitigating their
impacts on both ecology and the economy.

Aksu, S., Bagkurt, S., Emiroglu, 0., & Tarkan, A. S. (n.d.). Establishment and range expansion of
non-native fish species facilitated by hot springs: the case study from the Upper Sakarya Basin
(NW, Turkey) Oceanological and Hydrobiological Studies 248. https://doi.org/10.2478/oan-
dhs-2021-0021

Akiner MM, Demirci B, Babuadze G, Robert V, Schaffner F (2016) Correction: Spread of the In-
vasive Mosquitoes Aedes aegypti and Aedes albopictus in the Black Sea Region Increases Risk
of Chikungunya, Dengue, and Zika Outbreaks in Europe. PLOS Neglected Tropical Diseases
10(5): €0004764.

Albins, M. A., & Hixon, M. A. (2008). Invasive Indo-Pacific lionfish Pterois volitans reduce recru-
itment of Atlantic coral-reef fishes. Marine Ecology Progress Series, 367, 233-238. https://doi.
org/10.3354/MEPS07620

Anderson, L. G., White, P. C. L., Stebbing, P. D, Stentiford, G. D., & Dunn, A. M. (2014). Biosecurity
and Vector Behaviour: Evaluating the Potential Threat Posed by Anglers and Canoeists as Pat-
hways for the Spread of Invasive Non-Native Species and Pathogens. PLOS ONE, 9(4), €92788.
https://doi.org/10.1371/JOURNAL.PONE.0092788

Arslang”, Z., Undo, A., Gdu, °, & Hizal, E. (2018). New Distribution Area And Host Plants For In-
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vasive Alien Insect Species, Orosanga Japonica (Melichar) In Turkey (Hemiptera: Ricaniidae).
Entomologica Americana, 124(1-4), 26-30. https://doi.org/10.1664/1947-5136-124.1.26

Arslangiindogdu, Z., & Hizal, E. (2010a). The Western Conifer Seed Bug, Leptoglossus occidentalis
(Heidemann, 1910), recorded in Turkey (Heteroptera: Coreidae). Zoology in the Middle East,
50(1), 138-139. https://doi.org/10.1080/09397140.2010.10638426

Arslangtindogdu, Z., & Hizal, E. (2010b). The Western Conifer Seed Bug, Leptoglossus occidentalis
(Heidemann, 1910), recorded in Turkey (Heteroptera: Coreidae). Zoology in the Middle East,
50(1), 138-139. https://doi.org/10.1080/09397140.2010.10638426

Aukema, J. E., Leung, B., Kovacs, K., Chivers, C., Britton, K. O., Englin, J., Frankel, S. J., Haight, R.
G., Holmes, T. P, Liebhold, A. M., McCullough, D. G., & von Holle, B. (2011). Economic Im-
pacts of Non-Native Forest Insects in the Continental United States. PLOS ONE, 6(9), e24587.
https://doi.org/10.1371/JOURNAL.PONE.0024587

Ayas, D., Agilkaya, G. $., & Yaglioglu, D. (2018a). New occurrence of the red lionfish Pterois volitans
(Linnaeus, 1758) in the north eastern Mediterranean (Yesilovacik Bay). Diizce Universitesi Bi-
lim ve Teknoloji Dergisi, 6(4), 871-877. https://doi.org/10.29130/DUBITED.362703

Ayas, D., Agilkaya, G. $., & Yaglioglu, D. (2018b). New occurrence of the red lionfish Pterois volitans
(Linnaeus, 1758) in the north eastern Mediterranean (Yesilovacik Bay). Diizce Universitesi Bi-
lim ve Teknoloji Dergisi, 6(4), 871-877. https://doi.org/10.29130/DUBITED.362703

Bacher, S., Blackburn, T. M., Essl, F., Genovesi, P,, Heikkil, J., Jeschke, J. M., Jones, G., Keller, R.,
Kenis, M., Kueffer, C., Martinou, A. E, Nentwig, W., Pergl, J., Pysek, P., Rabitsch, W., Richard-
son, D. M., Roy, H. E., Saul, W. C,, Scalera, R., ... Kumschick, S. (2018). Socio-economic impact
classification of alien taxa (SEICAT). Methods in Ecology and Evolution, 9(1), 159-168. https://
doi.org/10.1111/2041-210X.12844

Bariche, M., Torres, M., & Azzurro, E. (2013). The presence of the invasive Lionfish Pterois mi-
les in the Mediterranean Sea. Mediterranean Marine Science, 14(2), 292-294. https://doi.
org/10.12681/MMS.428

Bates, S. L., Borden, J. H., Kermode, A. R., & Bennett, R. G. (2000). Impact of Leptoglossus occiden-
talis (Hemiptera: Coreidae) on Douglas-Fir Seed Production. Journal of Economic Entomology,
93(5), 1444-1451. https://doi.org/10.1603/0022-0493-93.5.1444

Brunel, S., Branquart, E., Fried, G., Van Valkenburg, J., Brundu, G., Starfinger, U., Buholzer, S., Ulu-
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IMPACT OF ECOLOGICAL
PROBLEMS ON INSECT
POPULATIONS
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INTRODUCTION

The environmental problems in Azerbaijan are concentrated in several main areas.
These problems have significant impacts on both the use of natural resources and

environmental protection:

Air pollution: Air pollution is at a high level in large cities, especially in indust-
rial cities such as Baku and Sumgayit. Road transport, industrial enterprises and
energy production are the main pollutants. The air is polluted with certain gases:
Carbon dioxide (CO,), Methane (CH,), Nitrogen oxides (NOy), Sulfur dioxide
(SO,), Volatile organic compounds (Simsek Z., 2016). Poor air quality has a seri-

ous impact on human health and leads to an increase in diseases.

Water pollution and depletion: Water pollution in the Caspian Sea and rivers is
one of the main environmental problems. Oil and chemical industry waste, hou-

sehold waste and agricultural activities pollute water resources.

Soil degradation and erosion: Soil erosion is particularly widespread in moun-
tainous and semi-desert regions. Improper agricultural practices, deforestation

and overuse of pastures reduce soil fertility.
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their populations have been studied. Thermal preference depends on the physi-
ological state of insects and abiotic factors of the environment. Environmental
pollution and changes in the environment have a serious impact on insect species.
The changes that, occur cause the population of some insect species to decrease or
even become extinct. Climate change affects insects directly or indirectly. This ef-
fect manifests itself in different forms depending on the insect species. Insects are
not as scary creatures as we think, but as we see, they also have useful properties.
Therefore, various measures need to be taken to protect them.
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INTRODUCTION

Since ancient times, plants have been essential to human existence by supplying
food, shelter, crafts, medicine, and other necessities. Among others, the Palmyra
palm has health and other benefits in all parts of the tree, including the roots,
flowers, leaves, sprouts, kernel, and spadix. Common names for Borassus flabellifer
include Palmyra palm, double palm, and toddy palm. Every component of the
species offers a unique set of advantages to the people, medicinal benefits, food
security, and economic advantages. Thiru Arunachalam’s book “Thalavilasam” in
Tamil tries to investigate the more than 801 uses of this tree and offers evidence of
the bondage between Palmyra and ancient India. Palmyrah tree is an official tree
of Tamilnadu and national tree of cambodia. Since Palmyra trees are the primary
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INTRODUCTION

Arbutus unedo L. - large-fruited strawberry tree is naturally distributed in Western
Europe. Arbutus unedo L. — large-fruited strawberry tree specie, Eriaceaea Juss.
It belongs to the genus Arbutus L. of the family, 14 species are known. Arbutus
unedo L. and Arbutus andrachne L. are the most common species of Arbutus L.
genus. Another species of the Arbutus L. genus, the tall strawberry tree — Arbutus
andrachne L., Arbutus unedo L. - differs from the large-fruited strawberry tree
species in that, it is taller and has smaller berries.Arbutus unedo L. is an evergreen
tree with a height of 5-10 m. The diameter of the trunk is 50-80 cm at a height of

1 m, it is branched and has a large umbrella (Figure 4.1).
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made from its leaves reduces stomach spasms and normalizes intestinal function
(Oliveyra, Baptista, Bento, Pereyra 2011). Arbutus unedo L. contains important
biologically active compounds that are beneficial to human health. Lotions made
from the bark and roots of the tree are used for wounds, burns, and some skin
diseases. The plant can be used in various commercial fields in the pharmaceutical
and chemical industries.

The germination of Arbutus unedo L. seeds collected from local conditions was
56.0% and the germination of seeds obtained through exchange was 40%. It
is necessary to stratify the seeds for sowing. After checking for rooting in the
stem pods, rooted seedlings were identified and 6 seedlings were planted in the
protected area in october 2019. Root binding in trunk flowers was 15-30%.The
highest result in propagation by cuttings was observed in pens planted in open
field in spring, kept in 0.05% IST solution for 24 hours. In autumn and spring of
2019, plants were dug up and a total of 15 and 19 rooted seedlings were obtained.
25 saplings were planted in different areas of the garden, and 9 saplings were
planted in a specially protected area.

The root formation of autumn planted cultivars was 28%, and the root forma-
tion of spring planted cultivars was 30%. As a result of the research, it was found
that the most efficient reproduction method is regenerative reproduction.

Evaluation of flowering and fruiting on a 3-point scale using the method of V
G Kapper - flowering and fruiting in large quantities.

According to the E. O. Iskander scale “Assessment of Prospects”, the viability
index of the Arbutus unedo L. specie was estimated within 81-90 points.
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INTRODUCTION

Health, illness and recovery are closely related to ecology. If the same effect is
positive in a particular ecosystem, it may be negative in another environment.
That is why the preservation and even improvement of the environment attracts
the attention of individual specialists (Akhundov, 1997; 2000).

Ecology directly affects various trace elements, heavy metals, etc. is related to
the amount of chemicals (Taqdisi, 1985; 1987; Abbasov, 2005).

As it is known, many microelements have a positive effect in optimal doses, but
when they affect the body in high doses for a long time, they can cause a number
of serious pathological conditions, among which allergies occupy one of the main
places. Therefore, preventing the accumulation of high doses of trace elements in
the body of people living in large industrial centers or regions where agricultural
fertilizers are widely used should be considered one of the main measures in the
fight against allergic diseases (Taqdisi, 1977; 1980; Taqdisi, et. al., 1999; 1983).
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The rising prevalence of allergic diseases is attributed to increased allergens
from industrialization and chemical use in agriculture, exemplifying “cultural”
diseases. The role of microelements is crucial; while they are essential in small
amounts, their imbalance can lead to numerous health issues, affecting both
the elderly and children significantly. The article stresses the importance of
protecting natural environments to safeguard human health, pointing out the
detrimental effects of anthropogenic pollution. It also delves into the concept of
adaptation and cultural diseases, linking them to the stresses and environmental
challenges faced in industrialized societies. Medical ecology emerges as a critical
field, focusing on the prevention of diseases by ensuring a healthy environment.
The results indicate a strong need for early diagnosis and effective measures to
address health issues arising from environmental factors. The study reinforces the
importance of biogeochemical research in understanding the health impacts on
different populations, especially in diverse geochemical zones. Overall, the article
underscores the necessity of integrated ecological and medical approaches to
enhance public health and prevent disease through environmental preservation
and management.
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INTRODUCTION

Bangladesh, being one of the most climate vulnerable countries in the world,
experiences a wide range of climate adversities in different geographical locations
within the country. Due to its location in the coast of the Bay of Bengal, Bangladesh
faces coastal climate adversities almost on a daily basis. Coastal regions face
unfavorable conditions due to sea level rise and its negative effects, such as erosion,
floods, and storm surge, as a result of ongoing climate change. Bangladesh is
among the most vulnerable nations to the effects of climate change and global
warming due to its unique geographic location, low topography, relatively high
population density, and excessive reliance on natural resources (Islam et al., 2015).
These activities, most of the time occur without warning, hampering the quality
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PROBLEMS OF
CONSERVATION OF
FLORA AND FAUNA

Tamilla Kerimova'
INTRODUCTION

Currently, the protection of environmental components and the use of progressive
methods to solve existing environmental problems are being implemented in the
international world.

The World Health Assembly has approved a roadmap to reduce the negative
impact of air pollution on the environment. This roadmap includes such activities
as expanding the database on the impact of air pollution on health, monitoring
and reporting aimed at achieving the Sustainable Development Goals on air pol-
lution, as well as expanding opportunities for cooperation at all levels - local,
national, regional and global (Avramenko, 2005).

In order to protect biological diversity, the area of protected areas is expanding.
In countries around the world, the relevant agencies involved in the protection
of biological diversity implement numerous environmental projects and various
information and educational programs to develop public awareness, including en-
vironmental values in society. Monitoring and assessment are also carried out in
order to protect biological diversity (Gorelov A.A., 2009).

One of the global problems that worries the world is climate change. Clima-
te change and its impact on the living world are increasingly worrying the world
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INTRODUCTION

Starting from the 19th century, in connection with the development of industrial
areas, toxic gases released into the air as a result of the activities of factories and
plants with large production areas, petrochemical industry areas, and thermal
power plants caused air pollution. At a height of 15-35 km above the Earth’s surface,
free oxygen in the atmosphere turns into ozone under the influence of sunlight. This
causes the creation of an ozone screen. The ozone screen protects living organisms
from the effects of various cosmic rays. The increase in the amount of toxic gases
in the atmosphere causes thinning and perforation of the ozone layer that protects
the Earth from the sun’s ultraviolet rays. One of the main factors leading to the
destruction of the ozone layer is the increase in the amount of greenhouse gases in
the air. The most common greenhouse gases in the atmosphere are carbon dioxide
- (CO,), methane (CH,), nitrous oxide (N,O), sulfate-hexafluoride (SF,) gases
(Framework for Action. Retrieved 2024-09-09). The amount of carbon dioxide
in the air can vary due to various natural processes. Examples of these include
respiration of living organisms, volcanic eruptions, mineralization processes,
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INTRODUCTION

Zangilan District is located in the southwestern part of Azerbaijan and is known
for its diverse ecological conditions. The geographic location and climate of
this district have contributed to the formation and development of a unique
dendroflora. The territory of Zangilan is one of the important floristic regions of the
South Caucasus, encompassing rare and valuable tree species. The natural forests
of the district are rich in oak, pistachio, and walnut trees (Mamedov & Khalilov,
2002). The species Juglans regia L. also holds a significant place in the region’s
ecosystem, noted for its sensitivity to climate changes (Niyazova, 2012). Zangilan’s
climate is characterized by semi-arid and foothill steppe conditions. Winters are
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INTRODUCTION

Translanguaging is the practice of using multiple languages fluidly within
communication. It is especially prominent in bilingual or multilingual contexts,
where speakers may switch between languages within conversations to enhance
understanding, express complex ideas, or connect culturally.

In bilingual groups, translanguaging can be a natural and effective strategy. It
allows individuals to draw on all their linguistic resources to express themselves
tully, communicate nuances, and strengthen social bonds. For instance, bilingu-
al speakers may switch between languages to use culturally relevant expressions,
adjust to the language proficiency of the listener, or simply because certain terms
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INTRODUCTION

A branch of horticulture is the science that, deals with the cultivation of useful,
fruit-bearing and perennial plants. In our republic, Guba-Khachmaz for stone
fruits, Sheki-Zagatala for hard fruits (chestnuts, walnuts, hazelnuts), Nakhchivan
MR for pitted fruits (apricots, peaches), Kura-Araz for dry subtropical fruits
(pomegranates, quinces), citrus fruits (tangerine , orange, feijoa, lemon) it is
possible to mention the name of Lankaran, southern plants (figs, olives, pistachios,
almonds, etc.) Absheron peninsula. The most specialized region of our republic in
fruit growing is Guba region. Thus, 2/3 of the produced fruits fall on the share of
Guba region and surrounding areas. The location of our republic in 9 climate zones
can be considered the best natural feature for horticulture. As a result, all fruit
plants, except for tropical fruit plants, grow naturally in our country. According
to experts, proper use of natural factors is one of the important conditions for
the further development of fruit growing economically and agriculturally. Since
2016, purposeful activities have been carried out in this field, and as a result, the
“Made in Azerbaijan” brand has taken a special place in foreign markets with
its high quality. Fruit growing is of great importance in increasing the export of
our republic in the field of agriculture and making the country more popular in

foreign markets. As a result, there is an increase in production in our regions.
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INTRODUCTION

Therefore, the study of flows in porous media, considered as a continuum, is based
on the introduction of fields of special parameters characterizing the process in
macrophysically small volume elements with average statistical characteristics.

We defined the average volume value of porosity in the form

E=~— " (1)

where ¢'(v)— the distribution of porosity over the entire volume of the stra-
tum, p, — the volume of the porous medium. Determining the distribution of
porosity in the volume of a porous medium g'(u) is associated with the com-
position and distribution of various natural rocks, their number and location in
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across the reservoir. These considerations not only improve model fidelity but
also expand their utility across diverse geological formations, supporting better-
informed decision-making in the field.

The research demonstrates that the proposed deterministic models effectively
simulate the impact of porosity and compositional changes on fluid dynamics
in porous media. By capturing the variability in permeability due to structural
and compositional factors, the models provide insights into nonlinear flow
behaviors, validating their application in predicting fluid flow in heterogeneous
media. Future research could expand on these findings by applying the models
to different reservoir types, optimizing them for specific geological formations,
and further refining predictions for enhanced oil recovery and field management
strategies.
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INTRODUCTION

Ecological change encompasses a wide range of environmental changes, including
climate change, biodiversity loss, and increasing pollution levels. These changes
are primarily driven by human activities such as deforestation, urbanization, and
industrialization, as well as natural phenomena. Climate change is one of the
most pressing issues affecting food security today. Rising temperatures, changing
rainfall patterns, and the frequency of extreme weather events have direct impacts
on agricultural production, food storage, and distribution. As these climate-related
factors evolve, the risks associated with food-borne pathogens and contaminants
also increase. Another critical aspect of ecological change, biodiversity loss,
impacts food systems by reducing the diversity of available crops and livestock.
This reduction in genetic diversity makes food systems more vulnerable to pests,
diseases, and environmental stresses, ultimately jeopardizing food security and

food safety. Pollution from agricultural system, industrial waste, and urban
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The interplay between ecological change and food security is intricate and crucial
for public health. Climate change, biodiversity loss, and pollution significantly
impactagricultural production, food safety, and the overall stability of food systems.
Addressing these environmental challenges requires a multifaceted approach that
includes enhancing food availability, access, utilization, and stability. Cultural
factors also play a vital role in shaping food security and necessitate tailored
strategies for different regions. Ensuring food security amidst ecological change is
essential to safeguarding the health and well-being of global populations.

The relationship between environmental change and food security is becoming
increasingly complex and critical. As climate change, pollution, and biodiversity
loss continue to reshape ecosystems and agricultural practices, their impacts on
food security are becoming more pronounced. Rising temperatures and extreme
weather events increase the risk of foodborne pathogens, while industrial
pollution introduces harmful chemical contaminants into the food supply. In
addition, declining biodiversity threatens the resilience of food systems, making

them more vulnerable to pests, diseases, and environmental stresses.
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INTRODUCTION

Algae are quite different in structure and appearance. They are structurally

divided into two large groups: eukaryotic (advanced cell type) and prokar-

yotic (simple cell type). Algae range from microscopic single-celled or-

ganisms to complex multicellular marine algae reaching meters in length.

Blue-green algae have prokaryotic cell characteristics in terms of their cell
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Eom et al. (2015) stated for the first time that phlorotannins from seaweed de-
monstrated anti-MNV activity. The ethyl acetate (EtOAc)-extract from Eisenia bicyc-
lis was determined to show strong antiviral activity against murine norovirus (MNV).
In addition, the phlorotannins from E. bicyclis, dieckol (DE), and phlorofucofuroec-
kol-A (PFF) were found to exhibit strong anti-MNV activity (Eom et al., 2015)

Consumption of algae can offer nutritional and medicinal benefits to the
human organism, especially due to their antioxidant activity. It is a fact that raw
materials are obtained from algae for many drugs used in the treatment of cancer,
Alzheimer’s, diabetes, bacterial, viral, etc. similar diseases. Marine microalgae has
been used in the food industry in the Far East countries since ancient times. Algae
are also recognized as potentially new and valuable sources of biologically active
substances for applications in the pharmaceutical, nutraceutical, and cosmetic
industries. Also, more research is needed to extract other bioactive compounds
from algae to develop new functional products.
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ORNAMENTAL PEPPERS
IMPORTANCE IN GENETIC
AND ECOLOGICAL
SUSTAINABILITY

Muhemet Zeki Karipgin!
Arzu C1§?
Sevinc Guliyeva?®

INTRODUCTION

Ornamental peppers are members of the genus Capsicum of the Solanaceae family
(Stommel et al., 2018). The genus Capsicum is native to the tropics of Central and
South America. The genus Capsicum is a plant group rich in genetic diversity.
Ornamental peppers represent a special segment of this diversity, selected for
decorative purposes. This genetic diversity increases the plant’s adaptability to
different ecological conditions and its resistance to stress factors (Pickersgill, 2007).

Pepper cultivation has a long history in the Americas, where it is valued for
its culinary and medicinal properties. The tropical regions in the central and
southern parts of America are known as the homeland of Capsicum (Pickersgill,
1969). Introduced to Europeans by the explorer Columbus, the pepper vegetable
was carried to Africa and Asia by Spanish and Portuguese traders. At first, Euro-
peans regarded this vegetable as an ornamental plant rather than a dietary staple.
According to Stommel and Bosland (2005), ornamental peppers have not lost the-
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CHANGES IN SOIL
INDICATORS ALONG
THE HIGHWAY DUE
TO ANTHROPOGENIC
EFFECTS

Sevinj Maharramova!
INTRODUCTION

Inthestudy of soils around the Ganja-Gazakh highway, the role of mineral fertilizers
in increasing their fertility, the anthropogenic changes that occur during intensive
use, especially the main morphological signs and diagnostic characteristics of the
soils under vines, and the directions that occur in soil cultivation in connection
with the cultivation works in the soils under vines were studied. As a result of
long-term studies, the soils distributed in that area were classified according to

their morphological and morphometric characteristics (Saliev, 1999).

The Ganja-Gazakh zone of the Republic of Azerbaijan primarily covers the
areas of Ganja, Shamkir, Tovuz, Agstafa, and Gazakh regions. The distance from
Ganja to the Gazakh region is about 110-120 km. This zone is situated between
the Greater and Lesser Caucasus mountains. In the west, the width of the zone
is 40 km, expanding to 75 km towards the east. The western part of the zone has
steep mountain slopes, while the eastern part is flatter. The soil is composed of
sedimentary rocks from the Mesozoic and Cretaceous periods, with some areas
also containing sediments from the Tertiary period (Mammadov, 2007; Hasanov,
2010).

1

Doc. Dr., Biology and Ecology Department, University of Odlar Yurdu, Baku, Azerbaijan,
sevinc.m63@gmail.c0m, ORCID iD: 0009-0004-8016-8301

197



202 « GLOBAL WARMING PROBLEMS

The results of the analyzes show that, the studied soils are poorly supplied with
nutrients, their granulometric composition varies from medium granular to
medium clay, and the environment is alkaline. In order to improve these soils, it is
suggested to use mineral and organic fertilizers in that area according to the needs
of the plants to be planted, deep plowing, softening and progressive irrigation
methods.

As a result of research, it was determined that, the amount of humus in the
irrigated mountain-brown (chestnut) soils used under various crops in the Gan-
ja-Gazakh massif is 3.05-0.43 %; nitrogen 0.23-0.06 %; CaCO3 7-18.59 %; pH 7.9-
8.6; the amount of salts is 0.09-0.22 %; the price of physical clay varied between
38.04-69.23 %. Taking into account the obtained results, in order to improve the
water-physical properties of the soil in that area and obtain high productivity,
applying organic and mineral fertilizers under the plow in accordance with the
accepted norms, using deep plowing and softening, progressive irrigation metho-
ds (drip, raining, etc.) must be provided. If these measures are implemented, the
land reclamation condition gradually improves and productivity can increase by
20-25%.
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NATIONAL
CHARACTERISTICS
OF ENVIRONMENTAL
SECURITY OF
AZERBAIJAN

Majidova Laman!
Gafarova Dostu?

INTRODUCTION

The Republic of Azerbaijan is a country with rich natural resources and developed
industries. It is an important task to implement complex measures to solve
environmental problems that, have been inherited by independent Azerbaijan for

many years.

The current environmental situation has forced every country to put environ-
mental problems into a global context. Currently, environmental protection issues
are reflected in the program documents of leading international organizations.
In 1992, at the international conference held in Rio de Janeiro on the initiative of
the United Nations, it was noted that, the future development of the world will
primarily depend on how environmental problems are solved. At this conference,
solutions to environmental problems in the world were considered very seriously
and important decisions were made, including the concept of “Sustainable de-
velopment”, which has already become a program document of all international
environmental organizations (Mammadov G.S., Khalilov M.Y., 2003).
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ENVIRONMENTAL
EFFECTS THAT,
NEGATIVELY AFFECTING | .
ALCOHOL BEVERAGE
PRODUCTION IN OUR

COUNTRY AND THEIR

REMOVAL WAYS

Tarana Gilicova!

INTRODUCTION

The negative effects of alcoholic beverages on the body are well known. Despite
this, it is one of the most popular drinks in the world. The volume of production
of alcoholic beverages around the world is growing at an incredible rate. Alcoholic
beverages are not only consumed in their pure form, but also used as a component
in the preparation of various cocktails, marinades and fruit desserts. According to
research by the World Health Organization, a list of countries has been published
by the amount of ethyl alcohol consumed by the population aged 15 and over
in 2016-2018 (per 1 liter of pure ethyl alcohol). Seychelles 20.5; Uganda 15.1;
Czech Republic 14.5; Lithuania 13.2; Germany 12.9; Ireland, Luxembourg, Latvia,
Bulgaria, Spain, France, and Austria (12.0-12.9). Portugal, Slovenia, Poland,
Romania, Belarus, Great Britain, Switzerland, Hungary, Moldova 11.4-12.0; Russia
11.2; America 9.9; Azerbaijan 4.4; The rest of the world consumes between 0.5-4.
In Bangladesh, Kuwait, Lebanon, Mauritania, Somalia this figure is 0.0 (Tahirov
S.H. et. al, 2020).

Excessive consumption of alcoholic beverages leads to various diseases. Ex-
cessive consumption of these beverages results in cirrhosis of the liver, chronic
pancreatitis, alcoholic hepatitis and other diseases. This problem still causes huge
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3. The production technology of wine varieties with geographical names should
be restored and established at a modern level.

4. Enterprises capable of producing and exporting cognac should begin to apply
efficient technologies.

5. Enterprises producing occasional ethyl alcohol rectification should be licensed
and operate under the terms of a production license.

6. Ethyl alcohol rectification should either be transferred to the State monopoly
or an enterprise with a high level of technical equipment should be established.
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