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INTRODUCTION

Dear Distinguish Friends, Guests & Colleagues

According to World Health Organization (2016), around 24% of global deaths are caused by violations
of environmental protocols. People required fresh water to drink, clean air to breathe, and places to live
free of toxic substances and hazards througlasagile environmental practices to secure future growth
potentials and help build prosperous communities.

Currently, we are witnessing global climatic, biologi€abeological transformations taking place on
the Plane®& having a significant impact on all aspects of modern humarBifeironmental ecology
changes affect all countrie& continents, their negative consequences are felt not only by
underdeveloped states, but also by states that are usually referred to-asdixistl", i.e. states with

a high level of economic developméhatadvanced technologies.

Based onenvironmental monitoring data, the current state of the environment is characterized,
especially in areas of intensive industrial production, negative anthropogenic factors are identified that
violate the ecological balance in the territories of actigeuece extraction, & the environmental threats
arising in this connection. It is noted that in the context of increasing economic activity & global climate
change, compliance with environmental safety requirements becomes a factor capable g ensuri
sustainable economic development.

In the context of largscale environmental degradation, ensuring sustainable -socimmic
development is impossible without achieving the required level of environmental safety, which allows
carrying out production activities without going beyond thgacity of the biosphere.

The main approaches of théll " Symposium2024 are mentioned below.

i Discusses a new environmental strategy based on the biosphere approanhideringthe
regularities of biosphere development & includes supplementary material on the influence of
technologies on global climate change, the development of natural disasters & biosphere
degradation.

i Highlights the contradictions between the market economy & ecology as well as the Symposium
2024 provide new facts about the global environmental crisis to be expected in the following 10
years.

i Ensuring environmental security is among the global strategic tasks. This problem is related to
the rapidly aggravating threats caused by increasing population growth on the Earth, diminishing
life-supporting resources, technologies, global climate ch&gscalating natural disasters.

i Environmental safety becomes the most important factor controlling human survival on the
Planet.

The MII™ InternationalAnnual Symposium2024 examines the state of natural environment & the
causes of its degradation using the biospheric approach. The increasing human population has resulted
in people being more involved in research & innovation to find means of dealing with the increasing
demaumls for food.
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The 2% century has witnessed numerous challenges affecting human life. One of these challenges is
problems encountered in achieving food security by many nations across the globe, resulting in many
people being unable to meet their basic human need of & @wrdable food. The innovation of

human beings is in increasing food producoansuring food security through biotechnology. As such
biotechnology plays a part in food security which refers to the secure, adequate supply of food for
everyone.

The COVID-19 pandemic disease now affects the entire world & has many major effects on the global
economy, environment, health, & society. Focusing on the harm CQVYlposes for human health &
society. The world is unsure about the possible determingtgriaof the COVIBD19 pandemic, which

need to be known through conducting nonlinearity relationships, which caused the pandemic crisis. The
study should examine the nonlinear relationship between C&¥Wilzases & carbon damages,
managing financial developnt, renewable energy consumption & innovative capability in a cross
section of most global countries.

Advances in sector of vaccinology & immunology dependency on innovations in biotechnology,
especially genomics, signature tagged mutagenesis, proteomics, immune modulation, computational
simulations & complicated system analysis. These fields gain expegickly growing or developing
knowledge which increased realizations of the human immune system & pathogens.

Artificial intelligenceis an important field of computer scien&eengineering to make machine capable
to show intelligence like human. The ideaadificial intelligences discovered upon the concept which
human think& reasoning procedures is conventionally expressed, coll@atedventionally embedded
into machinesArtificial intelligence includes intelligent agents (e.g., systems which recognize their
environmen®& make decision& take actions) to execute operation like reasoning, planning, kdgale
extraction, learning, perception, communication, movnglso handling& operating objects.

The field ofArtificial intelligenceis flourishing thanks to large investments & big companies with heavy
ecological footprints can use it to make their activity more sustainable. This field focuses on multiple
areas wherdrtificial intelligencecan be helpful in achieving such goals. Thanks to the use of artificial
intelligencei specifically relationships between both people & computers (for example, different
elevation or land cover datasets, or hydrologic models, are consistently labetledeaituniform &
unambiguous descriptors).

Artificial intelligence plays an important role in achieving not only environmental but all other
Sustainable Development Goafsom ending hunger & poverty to achieving sustainable energy &
gender equality to protecting & preserving biodiversity.

Artificial intelligence has the potential to accelerate global efforts to protect the environment & conserve
resources by detecting energy emission reductionsrébval, helping develop greener transportation
networks, monitoring deforestation, & predicting extreme weather conditions. Atrtificial intelligence
provides means to tackle the most pressing environmental challenges such as climate change,
biodiversity & conservation, ocean health, water issues, healthy air, weather forecast & disaster
resiliency.
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Several studies have demonstrated the negative impacts of environmental pollution on population
health; in general, few studies have examined the potential differential effects on the physical health of
middle-aged & older populations. It is widely recoped that norcommunicable chronic diseases have
become more prevalent than infectious diseases in the world. Environmental pollution is associated with
a range of chronic conditions & represents a major public health burden.

Environmentally, problems of air pollutiomccurred in many of worldwide. Recent studies
demonstrated that environmental pollution significantly increased the number of chronic diseases as

well as the risk of being sick, thereby highlighting the corrosive effect of pollution on physical health
status. This negative effect was stronger as pollution intensity grew. The growing prevalence of chronic
conditions over the last 20 years has becarserious health problem & the main cause of premature
mortality.

Pollution problems are severe in Worldwide. Presently, air pollution is a burning problem for every part
of the globe. More than 100 pollutants which pollute air have been identified. They may be in the form
of solids, liquids or gases. They differ sigo#ntly from place to place depending upondbeplexof
contaminant source & atmospheric conditions. The air pollutants emitted from both natural as well as
anthropogenic sources. Air pollution has become a severe environmental stress to crop plants due to
increasing industrialization & urbanization durilagt few decades.

One way to reduce pollution is through green innovation which is defined as the implementation of new,
or significantly improved, products, processes, marketing methods, organizational structures &
institutional arrangements which, with or without intée&d to environmental improvements compared

to relevant alternatives. It is one of the most important choices that firms make to deal with
environmental issues & build sustainable development.

Green investment refers to the investment necessary to reduce greenhouse gas & air pollutant emissions,
S0 green investment is also called environmental protection investment, ecological investment, etc.

In global, groundwater not only provides valuable freshwater resources but also supports agricultural
cultivation & industrial production activities, playing an increasingly important role in human life,
ecosystems, & sustainable development. However, roamgtries in the world are facing the pressure

of water resources & environmental problems, such as water shortage, water pollution, & frequent
occurrence of extreme hydrological events under the influence of climate change & anthropogenic
activities. Unerstanding the quality & associated hydrogeochemical evolution process of groundwater
are urgently required for managing & utilizing groundwater resources in the world.

Drainage of treated wastewater to surface water is a severe threat to the health of aquatic organisms. A
major human activity or natural event may cause changes to the surface attributes immediately or after
a period Water is the source of life.
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Facing the increasingly serious shortage of fresh water & pollution of the water, remote-bassitig
monitoring of water has received widespread attention. Urban rivers are closely related to the lives of
urban residents & remote sensing data has akso Wwelely used to monitor changes in water quality of
urban river.

Environmental pollution from petroleum compounds has become a major problem, both biologically &
economically. Oil spills in aquatic ecosystems are among the worst catastrophic events that can affect
& compromise aquatic life. The contamination of aquatosystems with oil may be caused by
accidental oil leakage from petroleum reservoirs & oil deposits, damage to pipelines, oil extraction
platforms, & discharge of effluents from refineries, etc. Crude oil is a toxic compound mixture with a
high potentiafor bioaccumulation in the body of aquatic organisms.

Plastics continue to have a criticgl essential role in human society such as food packing, product
packageg building materials. Plastic waste spreading around our planet has become one of the biggest
concerns of this century. Massive productiruse of plastic products bring convenience to people
while leading to the accumulation of plastic pollutants in the environment.

In total, 80% of plastic wastes can accumulate in landfills or be released into natural environments.
Every year, open oceans are dumped with an estimated 4.8 to 12.7 million tons of plastics due to

improper waste management strategies. The recycling is much less than the generated plastic waste &
accounts for only 9% of the total plastic waste discarded. In the meantime, it has been recognized as a
global sustainability priority to stud§mitigate pollution of plastics & the associated unknown impacts

from ultrafine plastic particles.

Microplastics patrticles, for instance, have been detected in the aquatic environment globally & have
raised scientific interest& environmental concerns. The larger plastics in turn are fragmented by
chemical reactions, UV radiations, wave aci#oiiodegradation to form small plastic pieces, termed
microplastics. Microplastic pollution has gradually become a global prablatiracted much attention

from scientists. Plastic particles have invaded almost every ecosystem of th gegihsignificance
can be marked by the fact that they are even seen in drinking water.

The pollution of soils& plants& their location in different climatic, physiographfc geochemical
conditions require not only constant monitoring of the soil condition, but also the development of
differentiated approaches to assegsrevent the risk of pollution. The development of technologies for
the rehabilitation of soil properties, including its fertility is also a challenge.

The problem of soil monitoring rehabilitation is becoming increasingly topical due to population
expansion to abandoned mining ar&asther industrial areas. It was especially important evaluate the
variation& spatial distribution of natur& manmade associations of madomicroelements as a key

to understanding the dynamics of sustainability of na&rahthropogenic substances and their spatial
structures formed in soils that we need to know to return to safe operation of polluted land.
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The socieenvironmental crisis & the complexity of urban problems highlight the importance of better
understanding the emergence & configuration of social innovation ecosystems & their impact on cities.
The globalization index is composed of economic, social, & political factors. Economic globalization is
generally the combination of financial factors as well as trade dimensions. Many empirical studies
investigated the effects of globalization on the egigal footprint.

In 2018, global energy utilization increased by 2.9% & this rate of increase was almost doubled
compared with the average rate of 1.5% per annum in the preceding 10 years. In addition, the overall
resource consumption has already surpassed the resousratipgncapacity of the earth causing an
ecological deficit that can have detrimental effects on global population.

Despite the economic developmemipstworld nations could not develop their industrial sector to the
desired extent.

Therefore, the financial sector has an undeniable role in the structural transformation & energy transition
of these nations. This structural transformation helps in the reduction of environmental pressure since
the service sector produces less ecologlaatages.

The ecological footprint is a strategy advanced by the Global Footprint Network (2020) to quantify
human requirements on natural cag@itéhe number of natural resources required for an individual or

an economy.

The Earth has undergone warming & cooling numerous times since its formation over billions of years
ago. These changes have emanated from several atmospheric & land use systems leading to natural
disasters which are the biggest global, regional & locdleges in recent years.

Climate adaptation & lovearbon investment in areas such as climate change, renewable energy, & clean
technology in green investment. Considering pollution control within environmental protection
investment is green investment in a narrow sense, whilesaér definition of green investment should
consider multiple aspects of the environment, the economy, & society.

Climate change has a large impact on tourism activities in terms of the change of spatial & temporal
distribution of temperatures, the availability of beaches for recreation, & the quality of the coastal
environment. Climate change will have -faaching #ects on many aspects of human activity,
including agricultural & industrial productivity, real estate markets, human health, & even recreational
opportunities. Crafting efficient climate policy requires a comprehensive understanding of these many
consegences.

Today, climate change primarily takes the form of an increase in temperature which induces a global
rise in sea level. The Iadying coastal areas, including but not limited to coastal tourism, will be at risk
depending on the preparedness & the resiliafcdifferent societies. Coastal tourism is a climate
dependent industry & is closely linked to natural resources such as climate, beaches & sea.

Global climate has undergone unprecedented changes due to several &ditunahn induced factors.
Residents undertake temporal evacuations with financial assistance from local financial institutions.
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Global warming has resulted in the formation of several taocgde climate events in the tweriisst

century. Sea level rise has resulted in the submersion of coastal lands. Notable among these is sea level
rise which is an adverse impact of global wargni This has eventually amplified submersion &
occasional flooding tide in loMying coastal environments.

The coasts of suBaharan Africa & those along the Pacific particularly have not been spared from the
harsh effects of climate hazards. For instance, the WHO in 2002 estimated an annual death rate of about
150,000 caused by climate hazards in theSakaan region every year. Concurrently, urbanization is

a sensitive indicator that has exacerbated climate hazards in cities due to poor planning & the changes
done to land cover. In growing coastal cities, sea level rise, inundation & submersion among other
climate hazards have claimed lives & destroyed properties worthy.

This phenomenon is again driven by human activities such as deforestation of mangroves & coconut
trees that play primary roles in carbon sequestration & serve as coastal defence systems. A consistency
ratio of 10% based on pairwise comparisons of risksgalath associated impacts show the judgements

from respondents are pragmatic.

Crop productions are highly vulnerable to climatic changes associated with the increase in annual
temperature & changing patterns of rainfall. The increasing average annual temperature change has the
potential to distort the productivity growth of majorriagltural crops & aggravate food security
conditions in world.

As biotechnology, phytoremediation uses the potential of plants to remove pollutants & contaminants
from the environment, which occurs through different processes. Most phytoremediation studies for
water purification focus on the use of aquatic macrophytesse plants species have different levels of
contaminant tolerance & when used in combination in a decontamination system, they provide an
environmentally sustainable & economically viable technology.

Moreover, ornamental plants can be used to compose buffer strips mitigating contamination of rural
areas in the vicinity of contaminant sources & the resulted biomass used for bioenergy production.
However, more studies also need to assess the ornameality qf plants produced in contaminated
environments as well as the accumulation of contaminants in the marketable organs of ornamental
plants, such as flowers & foliage, aiming to evaluate the feasibility & safety of their commercialization.
Ornamentalplants can be used for Phytostabilization, promoting the beautification of contaminated
sites, tourism & environmental education.

Impacts of Ecdnnovation on the Environmental Safety are become modern technology to increase the
developmen& more biosphere security. The concept of-gocmvation has begun to be considered as

a solution to preventing environmental damage, especially since the 1999sn&ecation is expected
to reduce amounts of waste, air polluti@material resource usage.

Pagell
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655



el )

\ V
\ Y
NV

However, the effect of eemnovation on environmentdl financial performance has received limited
attention. While factors such as global agreements, market conditions, techn&loggesations have
important implications for the environment, eftiendly investment can still be considered an additional
charge for companies. New technologies have significantly changed production concepts. It has been a
matter of curiosity to us hovhis situation will change financi&l environmental performance.

The use of pesticides, insecticid&sfertilizers has become indispensable in agricultural production for
higher yield of cropso meet the growing demands for food on a global level. Out of the total
consumption of 6 million tons worldwide of these chemicals, only 1% reaches the tardetipesest
ends up in different environmental segments posing a potential risk gt organisms.

There is growing recognition of the potential environmental & secimnomic benefits of applying a
circular approach to urban organic waste management through resource recovery. Decisions around
planning & implementing circular urban waste systems reastienates of the quantity of resources
available in waste streams & their potential market value. However, studies assessing circular economy

potential have séar been conducted mostly in higicome countries, yet cities in levw& middle-
income countries have different challenges when developing a circular economy.

Global environmental investment, as an effective means of world investment, provides figancial
human support for gl obeds green technology inn
investment. The proportion of global environmental investment reflects the importance that the global
attaches to green technology innovation. Environmentalstment & the application of green
technologies is bound to influence global energy efficiency.

Subsequently, energy value & environmental concerns rise to imperil the sustainability of the
developing economy. Oppositely, renewable energy is shaped after topped off natural resources to
upgrade energy security & obliging the issues of environmentalgeh& a worldwide temperature
alteration.

Renewable energy implies a fundamental component for achieving continuous economic advancement.
The energy significantly boosts the level of economic growth according to the daérgyowth
hypothesis & energy reduction policies effectively depressedetred of economic growth. This
relationship is also called unidirectional association between energy & growth; therefore, the energy
acts as the complement of the other inputs & imperative ingredient of the production process.

The MIL" International AnnuaBymposiura2024 will provide the newest innovate approaches &
methods to prevent the environment & secure the environmental elements (Air, Soil, Water,
Biodiversity, Food, HealthWastes,etc.) based omesearchon life sciences, engineering, modern
biotechnology & also provide the platform for all experts from academia, industry & research laboratory
to discuss the latest hsearcl& achievements.

Based on the huge success of last events, | am strongly confident théitl tA&yxmposiurm2024 will
be a great success & meet our expectations.
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Moreover, the W1." Symposiura2024 offers a valuable platform to create new contacts in the field of
Traditional & Alternative technologies, by providing valuable networking time for you to meet great
personnel in the field.

The above facts indicate that improving environmental quality can significantly reduce healtha risks
increase social welfare. Based on the abthahilateral relationship between these five factors

Environmental Health, Quality, Regulations, Safety, Security level should be considered in the future
of the scientific basic research all over the World.

The International Council of Environmental Engineering Education (ICEEE) &thela

University, Rejb Sandor Faculty of Light Industry & Environmental Engineering (RKK) &

Institute of Environmental Engineering & Natural Sciences have the great pleasure & cordially
thankyou to participate in the program of th& N". InternationaAnnual Symposium2024 on
AEnvironmental Health ©NWE Bvent duengdli andt0of St r at ¢
May 2024 at Obuda University RKK, BudapestHungary.

Publication of the abstracts & full papenr® published ithe|ISBN Proceedings bookwith the code:
ISBN 978963449-3655.

For more information, please visit the following websites:
T https://www.iceee.hu
T https://www.kti.rkk.uniobuda.hu

| sincerely look forward toneetingyou & your colleagues inextevent.

Yours Sincerely,

vy = L

_______ B B -

rof. Dr. Hosam E.A.F. Bayoumi Hamuda
President of ICEEE
Chair, VI International Symposiur@024
Editor, Proceedings Book
Chair of Organizing Committee
Institute of Environmental Engineering &
Natural Sciences
Cbuda University
E-mail: bayoumi.hosam@u+obuda.hu
WhatsApp/viber/messenger: +36-390-0813
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ACKNOWLEDGMENT

Dear Guests:and Colleagues

Thank you very much for your attendance in thélWInternational Annual Symposiu2024
which was in Budapest during Ma&#10, 2024, online in Budapest at Obuda University,
Hungary.

The MII™ International Annual Symposiu2024 is a meeting where researchers,
environmentalists, scientists, scholars and students, share their ideas, experiences,
advancements, and research results. There were a plenty of opportunities for organisations,
projects and consortia hold side events (mget seminars and workshops) on the Symposium

site to draw insights and encourage collaboration from many topics, disciplines, and
backgrounds, promoting research and education to build a fair global community and more
sustainable societies.

The purpose of the M™ International SymposiusB024 wa s t o dEnsiforsnentai t h A
Safety and Biospheret. Environment al Sustainability is
through adverse changes in security of the lifestyle.

The VIIM International Annual Symposiu2024 bring together plenarykeynote, invited
speakerand international researchers from academia, authorities and industry, to communicate
and share a wide range of highlighting potential issues and paths towards the environmental
health and the sustainable due to climate change at present and fututeeriiée teflect an
integrated approach to identifying solutions to the complex global challenge of environmental
quality.

The main goals of the M'" International Annual Symposiu2024 were to promote research

and developmental activities in Environmental Protection and different fields of Natural
Science; and to promote scientific information interchange between researchers, developers,
engineers, students, and practitioners workingnich around the world.

Here, the organizing committee of thélll'" International Annual Symposiu2024 identify
opportunities for thanks the international participants from civil society, global partners, and
researchers who contribute to a high quality of global effort towards environmental health
systems.

We, the editor, would like to thank the members of the organizing, scientific, and administrative
committees and all the supporting staff for giving this opportunity.
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We would also like to extend our sincere thanks to all the contributors and reviewers who have
made this Proceedings Book possible. We hope that the papers in this Proceedings Book will
inspire further research and innovation in this important field.

Sincerely,

At the end, the organizing committee of Wkl ™ International Annual Symposiw2024 wish
all the best for all the participants and thank their attendance.
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Prof. Dr. Hosam E.A.F. Bayoumi Hamuda
President of ICEEE
Chair, V11" International Symposiura024
Editor, Proceedings Book
Chair of Organizing Committee
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IMPRESSUM

For the Program, Abstracts and the Proceedings Book of the papersv/ofithinternational
Annual Symposiur024

' The official language was English.

The Program, Abstracts and Full papers of thié™hternational Annual Symposiu2024
is provided to all registered participants in online (electronic) form.

All the received papers were reviewed by two of the members of the International Committee
of the Symposium.

All reviewed papers for theM'" International Annual Symposiu2024 are published in the
Conference Proceedings Book with the IS818963449-3655. in CD-ROM format and
online (electronic) on the website of ICEEE: www.iceee.hu

The selected highuality manuscripts will be also published in the online journal.

The scientific information and quality of the manuscript is due to the corresponding author of
the paper.

Individual authors at their manuscripts shell be responsible for any possible errors

The Publisher of the Program, Abstracts and the Proceedings Book dfithénternational
Annual Symposiur2024, Institute of Environmental Engineering and Natural Sciences,
Rejto Sandor Faculty of Light Industry and Environmental Engineering, Obuda
University, Budapest, Hungary.

Publication year of the Proceeding2624.

Important Website: www.iceee.hu

Attention:
£  The MIL." Symposium2024 will be held througtMicrosoft Teams.
+ To join the Symposium:

0 There is a short guide with useful information about how to use the Microsoft
Teams during the Symposium

0 The participants will have the link of the Symposium

o0 The time of the Symposium is related to Hhengarian time.

+ Please check the time with your time at home
Time of Oral Presentations(@nline( (Microsoft leams)

Presentation Type: Total Allotted Time:
1 Plenary speaker 25 min

1 Keynote speaker 20 min

Y Featured speaker 10 min

Y Poster 5 min
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Please note that:
+ The time is very limited
+ The official language of all the presentations including oral or poster spe&keylish

For Full paper:
The deadline to send the full paper is the end of June (B®f June 202}) in word document
form.

30" of September 202

Prof Dr. Hosam Bayouml Hamuda
President of ICEEE, Symposium Chairman
Obuda University
BudapesiHungary
E-mail: bayoumi.hosam@urobuda.hu
Mobile: +36(30)3960813
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Statistical Analysis of the VII™" International Symposium-2024

The International Council of Environmental Engineering Education (ICEEE) had the pleasure
to announce about thél Il " International Symposium-2024 Online (Microsoft Teams)
Topic: Environmental Health and Biosecurity Strategy
Date: May 9" 7 10", 2024
Total presentations: 88
The participants in this Symposium came fre@tounties covering as examples of Africa,
Asia, Europe, N. and S. of America, Australia.
Nationalities: 29
Algeria, Australia, Benin, Chingthiopia,Finland, France, Germaniungary,india,
Italy, Iran, Iraq, Kuwait, Lebanon, Libya, Mexico, Morocco, Netherlands, Nigeria,
Philippines, Portugal, Pakistan, Sweden, Syfimisia, Turkey,Ukraine,and USA.
Total given scientific abstracts covering the following technical sessionsB®elassified as
following:
Plenary Lectures: 7
Keynote Lectures:6
Technical Sessions: 8Lectures
- Agriculture and Soil Improvement, Food Security and Green Growth
- Water Security: Treatment and Management
- Air Quality, Climatic Changes, Energy Production and Industrial Pollution
- Environmental Risk and Human Health
- Resources and Wastes Management and Recycling
SociatEcological Systems Research for Monitoring Sustainable Development
POSTER SESSION:30 Posters
Before closing the Symposiu2024, a workshop was carried out to discuss the topic: The
Future of our Biosphere
The full articles of the given abstracts well be published in the fol®BN Proceedings
Book.

Organizers: 11
Sessions: 5
(A): Healthcare: Risk & Management
(B): Soil Biology & Agricultural and Food Security, Ecosystems & Landscape
Conservation
(C): Air, Water & SedimentsPollution and Waste Management
(D): Artificial intelligence , Bioinformatics, Circular Economy Strategy
(E): Energy Research & Applications
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09" of May Program

09:3071 11:00Plenary Session A Chair: HosanBAYOUMI HAMUDA 3
11:007 12:20 Technical Session A Chair: Ayan CHATTERJEE 7
Technical Session B
11:007 12:30 Sub-Session B1  Chair: Lyudmyla SYMOCHKO 9
11:007 12:20 Sub-Session B2 Chair: Salma LATIQUE 9
13:0071 14:10 Sub-Session B3 Chair: HosanBAYOUMI HAMUDA 4
Technical Session C
11:00i 12:30 Sub-SessionCl Chair: Cgnes BCLI N8
13:0071 16:10 Sub-Session C2  Chair: Hosam 18
11:007 12:20 Technical Session D Chair: ljaz Ahmad 6
11:007 11:50 Technical Session E Chai r: EmRke | MRE 4
16:301 180:30 POSTER SESSIONChair: HosanBAYOUMI HAMUDA
13
10" of May Program
09:0071 10:30Plenary Session B Chair: Giuseppe CIABURRO 3
10:3071 11:30 Technical Sessiomll Chair: HosanBAYOUMI HAMUDA 3

11:207 12:00Workshop Special Session:
Environmental Health and Climatic Change (How humanity can solve climate change,
alleviate poverty, and save biodiversity)
Keynote Speaker
Hosam E.A.F. BAYOUMI HAMUDA.:
Organic Soil and Farming: As Climate Warming Adaptation Aand Mitigation Strategies

12:15 Closing the Symposium

—

Prof. Dr. Hosam E.A.F. Bayoumi Hamuda
President of ICEEE
Chair, V11" International Symposiurd024
Institute of Environmental Engineering &
Natural Sciences
cCbuda University
E-mail: bayoumi.hosam@urabuda.hu
WhatsApp/viber/messenger: +36-390-0813
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VII" International Symposiura024

Organization & Committees
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VIII. International Symposium-2024

Organizers:

T International Council of Environmental Engineering Education
(ICEEE), Hungary

Obuda University (OU), Hungary

International Society of Waste Management, Air and Water
(ISWMAW), India

Green India Clean Environment Society (GICES), India
Azerbaijan Technological University, Azerbaijan

University of Coimbra, Coimbra, Portugal,

Uzhhorod National University, Uzhhorod, Ukraine

Rejto Sandor Faculty of Light Industry and Environmental
Engineering (RKK), Hungary

I Hungarian Soil Science Society, Soil Biology Department
(MTT, TB), Hungary

Sunwo Plc, Energy Expert, Hungary

Institute of Environmental Engineering and Natural Sciences
(KTI), Hungary
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VIII. Internatlonal Symposium-2024

The Symposium is carrying out under the
patronage of:

iProf. Dr. Levente KOVCCS
Rector, Obuda University

iDr. L8szl - KOLTAI
Dean, Rejto Sandor Faculty of Light Industry &
Environmental Engineering

iDr . Ri t a-KEBNDROVICS
Deputy Dean, Director, Institute of Environmental
Engineering & Natural Sciences

iDr. Edit CSANCK
Deputy Dean, Director of the Product Design
Institute

I Prof. Dr. Hosam BAYOUMI HAMUDA
President, International Council of Environmental
Engineering Education
Chairman of the Symposium
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Presidency of theSymposium2024

VIII™ International Symposium on

Environmental Health and Biosecurity Strategy
with the following keywords:

Air, Biosphere, Environment, Food, Health, IT, Pollution, Quality,
Safety, Security, Soil, Waste, Water,

IS carrying out under the auspices of:

Pr of . Dr . Levente KOV

Rector
Obuda University

Presidency of the Conference:

Dr . L8szl - KOLTAI

Dean
Rejto Sandor Faculty of Light Industry, & Environmental Engineering

Dr. Rita B O D C NKENDROVICS

Director, Institute: of Environmental Engineering & Natural Sciences

Prof. Dr. Hosam BAYOUMI HAMUDA
President, International Council of Environmental Engineering IEducation
(ICEEE)

Chair, VIII™ Internationall Annual Symposium-2024
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National Organising Committee

- Prof. Dr. Hosam BAYOUMI HAMUDA Qbuda University, Hungary)

- Dr. RitaB O D C NKENDROVICS (Obuda University, Hungary)

- Dr . Cgn e sObm& Univaisity, Klungary)

- Dr. Krisztina DEMENY (Cbuda Universi
- Dr. L - r 8 mbude&sUnimeBsity, Hungary)

- Dr . Cs aba @a&eGnivediy, Hungary)

- Mr . Andr 8§ ObuSaZBiEEIR, Hungary)

- Ms . Zsuzs a ObudaNUGi&Bil, Hungary)

- Ms . J¥l i aObuda\S@etsBy, Hungary)

International Scientific Committee

- Prof. Dr. Sadhan Kumar GHOSH (Jadavpur University, Kolkata, India)

- Prof. Drh.c Mi rosl|l av BADI DA (Technical Un
Slovakia)

- Prof. Dr . An@bud&niversity, Nbgary)

- Prof. Dr. Nedjima BOUZIDI (University of Bejaia, Algeria)

- Prof . Dr . |0ChudaWniversRyAHumgary) (

- Prof. Dr. Borb8la BIRC (Hungarian Un
Sciences, Hungary)

- Prof. Dr Bogdana VUJIL (University o

- Prof . Dr . MOboda Universttg, Buadairy)(

- Prof. Dr. Vasyl LENDYEL (Uzhgorod National University, Ukraine)

- Prof . Dr. J-zsef STEIER ( Sunwo Pl c,

- Prof. Dr. Hosam BAYOUMI HAMUDA QObuda University, Hungary)

- Prof. Dr. Maria WACLAWEK (University Opole, Poland)

- Prof. Dr. Ahmed M. MUFTAH (University of Benghazi, Libya)

- Prof. Dr. Lyudmila SYMOCHKO (Uzhgorolational University,
Ukraine)

- Prof. Dr. L®ocadi e ODOUL&#aM|Redquithani ver s
of Benin)

- Prof. Dr. Faissal AZIZ (Cadi Ayyad University, Morocco)
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- Dr. Nabil KHELIFI (Springer Nature, Germany)

- Dr. Enkhtuya OCHIRBAT (Mongolian Academy of Sciences, Mongolia)

- Dr. Abdelwahab TAHSIN (Cairo University, Egypt)

- Dr. LTdia SOBOTOVC (Technical Univer

- Dr . C g n e sOb®I& Univéisity, lungary)

- Dr. Csaba CENTERI (Hungarian University of Agriculture & Life
Sciences, Hungary)

- Dr. Ruslan MARIYCHUK (Presov University, Slovakia)

- Dr. Edmond HOXHA (Polytechnic University of Tirana, Albania)

- Dr . Zol t §n -HeégyaliRUniveFsayk Hupgary)

- Dr . Edi t OduBafUNiisity,(Hungary)

- Dr. T¢nde TAKCCS (HAS, Institute for
Chemistry, Hungary)
- Dr.Tibor SZILFKKOVCCS ( HAS, |l nstitute for So

Agricultural Chemistry, Hungary)
- Dr.RitaB O D C NKENDROVICS(Obuda University, Hungary)
- Dr. Kr i szt iObugla Ubizeksigy NHingéry)
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VIII™ International Annual
Symposium2024

Principal Publishing Partners:

UT8j °kol -giHungapoan Jour nal
Ecology (SCOPUS)

UEuUMe di terranean Jour nal f or
| nt eglhhat psen/ / www. springer. c

Ul SBN Proced®d@B3o443® ok (
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SYMPOSI UMOS HI GHLI GHT TC

Form the abovementionedreasons, the specialIN". InternationalAnnual Symposiura2024 on
Environmental Health and Biosecurity Strategyaims to provide a comprehensive perspective on
changes in environmental quality affecting ecosys&rhuman health adopting global perspective
concepts of climate change, modelliggecosystem services. For this purpose, valuable studies were
gatheredor the special Symposim2024. Most ofthe selected papers will be focused on the quality of
environmental elements (air, landscape, soil, water, food, [&altkste) as well as treatmeiasystems

of management.

The MI."™ Symposium2024 provides leading forum for the presentation (plenary, keynote, oral &
poster) of new advances & research results in the fields &nvironmental Health and Biosecurity
Strategy Accordingly, Topics of interest for paper submission include, but are not limited to:

T Session (A)
0 Healthcare: Risk & Management

Session (B)
o Soil Biology & Agricultural and Food Security, Ecosystems & Landscape
Conservation

T Session (C)
o Air, Water & Sediment®ollution and Waste Management

T Session (D)
o Atrtificial intelligence Bioinformatics, Circular Economy Strategy

T Session (E)
o Energy Research & Applications
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AWARDS of the BEST PRESENTATION, POSTER &
MUNSCRIPTS

This award recognizes individuals from poster presenters who have display their outstanding
research & findings for an innovative future. Recipients of the aamsethe Best Poster
Presenter of th¥111"" InternationalAnnual Symposiura2024.

Criteria;

All presented abstracts will automatically be considered for the Award.

All the presentation will be evaluated in the conference venue

All the awards will be selected by the judges of the award category

The winners will be formally announced during the closing ceremony.

The winners will receive award certificate.

The awards will be assessed as far as plan & format, intelligence, argumentation
& approach, familiarity with work, engaging quality, message & primary
concerns, parity of content visuals & by & large impression.

O O O 0O 0O o

The VIII" International Symposius2024 Excellence Awards for best pap&spresentation

was instituted sine the year 20&(have been given to the researchers for significant papers, to
municipalities, temples, industries for their significant achievement in environmental health,
guality, safety, etc. as well as the protection of the environment from polliiherawards of

the VI1I™ International Symposius2024 were given to the most outstanding researchers of the
symposium under below three categories.

SELECTION PROCESS

1. CRITERI A FOR THE S BBA PRESENSATEOE SWARD

Each & every presentation was evaluated by two evalua@otbe average mark of both
evaluators was taken as the final mark. The best presentation from sessions was selected based
on the final mark received from the evaluat@&sthe final decision was given by the
Symposiumds Chair. Bel ow criteri a&maksae t aken
given out of 100.

Value of the Content (30%)

Clarity of Presentation (20%)

Appropriate Audio-Visual Aids (20%)

Ability to Connect with the Audience (10%)

Proper Timing (20%)

agrwnE
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2. CRITERIA FOR THE BEST POSTER PRESENTATION AWARD

Every poster presentation is evaluated by a special evaluator based on below criteria & the
presentation with the highest mark was selected as the best poster presentation award. The final
mark is given out of 100.

Depth of Content (40%)

Introduction & Abstract (15%)

Content knowledge& organization (20%)

Poster Design& Overall Visual Appeal (10%)

Verbal Interaction (15%)

arwnE

3. CRITERIA FOR THE OVERALL BEST PRESENTATION AWARD & BEST
STUDENT PRESENTATION AWARD
Presentations of each technical session with the highest marks were recommended for these two
awards. They were evaluated by a speci al (o
according to the below criteria.
Total Marks gained in the presentation (100%)
Significance of the paper to the field (30%)
Theoretical contribution (15%)
The ability of practical implementation (20%)
Use of appropriate methodological rigor (20%)
. Originality (15%)
The organizing committee is waiting for your join the atmosphere of th& Mnternational
Annual Symposiur2024 in Budapest & contribute to these exciting debates on the Biosphere
& Environmental Safetyo shape the future of our biotic & abiotic factors in our planet!
Based on the huge success of last events, | am strongly confident thakl th&wmnposium
2024 will be a great success & meet our expectations. Moreover, [th& 8ymposiurm2024
offers a valuable platform to create new contacts in the field of Traditional & Alternative
technologies, by providing valuable networking time for you to meet great personnel in the
field.
In case you might have any queries or requirements please do not hesitate to contact me by
replying to this email.
| sincerely look forward toneetingyou & your colleagues in this event.
Yours SincerelyandBest regards,

ok wNE

e — e gl ™ -

Prof. Dr. Hoyéam Bayoumi Hamuda
President of ICEEE
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AWARDS CEREMONY

List of the Best presentations in VIII" International Annual Symposium-
2024

Environmental Health and Biosecurity Strategy

Congratulations to all our participants and the
Awards winnersn VIII " International Annual Symposium
2024

PROFESSIONAL RESEARCHERS

ADVANCED SOUND EVENT DETECTI ON FOR S
SECURITY SYSTEMS

Giuseppe CIABURRO
Department of Architecture and I ndustri al De s
Vanvitelli, AVERSA, ITALY.

| MPACT OF CLI MATE CHANGE ON CARDI AC F

Ayan CHATTERJEE
Department of Allied Health, School of Health and Medical Sciences, Adamas
University, INDIA
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EXPLORI NG THE POTENTI AL -DERMYEBOAL GA

BI OACTI VE COMPOUNDS FOR NUTRACEUTI C

PHARMACEUTI CAL APPLI CATI ONS: CURRENT
FUTURE DI RECTI ONS

Salma LATIQUE
Biomedical and Translational Research Laboratory, Faculty of Medicine, Pharmacy
and Dentistry of Fez, Sidi Mohamed Ben Abdellah University, MOROCCO.

SUSTAI NABILI'TY OF FOOD SBHARIFL,Y MNEGRT™H DD

AFRI CA AND | NDI A BEBEORWEBEBNSZITAINABI LI TY

FOOD SUPPLY OFEAWMTDDINBRRHCA AND | NDI A
BETWEEN -20210

S8§ndor J . ZSARNCCZAI , Hosam E. A. F.
Cbuda University, RejtR S8ndor Faculty
Engineering, Institute of Environmental Engineering and Natural Sciences, Budapest,
HUNGARY

MI' TI GATI ON OF THE ENVI RONMENTAL EFFECT
CATTLE BY USI NG BENTONI TE CLAY MI NER
SUPPLEMENT

Sg§ndor KUKOYbCS &n ANALCIRI a3 BeicKCCS

KUKOVICS !
'Hungarian Sheep and Goat Dai ryi nignivégitbof i ¢ Ut i
Tokaj, S§&r os¥Pmusdtd, AdohyuHUNGARY.;
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SECURI NG THE BI OSPHERE FOR FUTURE GEN
ARTI FI CI AL I NTELLI GENCE

Neha Singh RAGHUVANSHI*, Arpita JOHARI, Mudit SAXENA
ABES Engineering College, Ghaziabad, Uttar Pradesh, INDIA.

LANDSCAPE SCALE STUDY OF HYDROMORPHC
CHANGES OF B, KK¥S STREAM (SZENTENDRE
EFFECTS ON NATUTAL STATE

Igor DUKAY
Hungarian University of Agriculture and Life Sciences, Institute for Wildlife Management and
Nature Conservation, HUNGARY.

LEBANESE AGRO | NDUSTRI ES0 KNOWLEDGE | N
| NI TI| AL STEP TOWARD THE SUSTAI NABLE DE
12. 3

Nathalie PANO!, Nada NEHME?, Jalal HALWANI 3 Kostas

KARANTININIS 4 Najah TALEB?
! ebanese University, Doctoral School of Science and Technology, Hadath, LEBANON.
?Lebanese University, Faculty of Agricultural Engineering and Veterinary Medicine, Dekwene,
LEBANON.
3Lebanese University, Water & Environment Science Lab, Tripoli, LEBANON.
“Swedish University of Agricultural Sciences, Alnarp, SWEDEN.
Beirut, LEBANON
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GROUP METHOD OF DATHSBABANMDIMONMEGEL S FOR
PREDI CTI NG ARSENI C CONCENTRATI ON | N
PHOSPHATE ROCK

Mohamed DASSAMIOUR?, Djamel SAMAI? Naima FAGHMOUS?, R®d h a

BOUSTILA#
!Department of Geological Sciences, Faculty of Earth Sciences, Geography and Spatial Planning,
ConstantinetFr res Mentouri University, Constan
Uni v OQOuargla, Fac. des nouvelles teclamndel ogi es ¢

G®nfleectri que, Quargl a, ALGERI A.
3Process Engineering Laboratory for Sustainable Development and Health Products, National
Polytechnic School of Constantine, Constantine, ALGERIA.
‘D®partement des Sciences de la Terre, Institut
Ferhat Abbas S®tif 1, S®tif, ALGERI

oLl VE POMACE VALORI ZATI ON

Meriem BENAMARA -BELLAGHA, Malika BARKAT1, Rim Tinhinene MAOUGAL
Biotechnology and food quality laboratory (Bioqual,) INATAA, UFMC1, Constantine, ALGERIA.

YOUNG RESEARCHERS

ECOSYSTEMS & LANDSCAPE CONSERVATI

Iram MAJEED
The Government Sadig College Women University, Bahawalpur, PAKISTAN
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utTlt LI ZATI ON OF THE POUL-PRYODIUCDGS PRW B
WASTE FOR THE PRODUCTI ON OF AN ALTERNA
EXOTI C LI KE LEATHER: WASTE TO THE

Zerihun TESHOME !, Tamrat TESFAYE'? Tsion BELAY?

Y eather Processing and Products Research and Innovation Centre, Ethiopian Institute of
Textile and Fashion Technology, Bahir Dar, ETHIOPIA.
“Biorefinery Research Centre, Ethiopian Institute of Textile and Fashion Technology, Bahir
Dar, ETHIOPIA.

EXPLORI NG THE PHENOLI C COMPOSI TI ON A
CHARACTERI STI CS OF OLI VE OI'LS FROM MI I

TUNI SI A
Amal OMRI !, Sofiane ABDELHAMID !, Mohamed AYADI?, Cinzia
BENINCASA?
'Ol'ive Tree Institute, Rue de | 6AEerop

’CREA Research Centre for Olive, Fruit and Citrus Croga Li Rocchi, Rende CS, ITALY.

Bl OREMEDI ATI ON OF WASTEWATER AND VALDO
MI CROALGAE: A SUSTAI NABLE SOLUTI Ol
ENVI RONMENTAL AND ECONOMI C CHALLEN

Imane EL-BAGGAR?!, Mohammed ALAOUI MHAMDI 1, Jamila
BAHHOU !, Salma LATIQUEl’2

!Laboratory of Biotechnology, Conservation and Valorization of Natural Resources, Faculty of
Sciences Dhar El Mahraz, Sidi Mohamed Ben Abdellah University, Fez, MOROCCO.
Biomedical and Translational Research Laboratory, Faculty of Medicine, Pharmacy and Dentistry of
Fez, Sidi Mohamed Ben Abdellah University, MOROCCO.
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| NTERNATI ONAL COOPERATI ON I N THE FIE
SECURI TY: KAZAKHSTAN ON THE WAYS TO

Madina IGIBAYEVA
University of Public Servicdéudovika, Budapest, HUNGARY

MUNI CI PAL SOLI D WASTE MANAGEMENT. AN
COMPARI SON OF PRACTICES I N FI NLAND AND
MOL DOVA

Eva Lota CIUGANSCHI
Tampere University of Applied Sciences, Tampere, FINLAND.

ENVI RONMENTALLY SAFE MAGNETI C NANOCATA
PRODUCTI ON OF BI ODI ESEL FROM PONGAMI /

Hafiza Qurat ul Ain SAMI
Nano and Biomaterials Lab, Department of Chemistry, University of Agriculture, Faisalabad 38040,
PAKISTAN.
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PhD STUDENTS RESEARCHERS

HEPATI C EFFECTS OF GRAPHENE OXI DE ( GO)
AND HI-BMOCHEMI CAL ANALYSI S

Asmaa RHAZOUANI 2?2 Halima GAMRANI 3, Lhoucine GEBRATId?,

Faissal AZIZ?
!Laboratory of Water, Biodiversity & Climate Change, Cadi Ayyad University, Marrakech,

MOROCCO.

’National Centre for Studies and Research on Water and Energy, Cadi Ayyad University,

Marrakech, MOROCCO.
3Laboratory of Clinical, Experimental and Environmental Neurosciences, Cadi Ayyad
University, Marrakech, MOROCCO.

“Laboratory of Materials, Processes, Environment and Quality, Cadi Ayyad University, Safi,

MOROCCO.

AMELI ORATI VE EFFECT OF ONONI S NATRI X A
LEAD POI SONI NG I N MI CE: BI OCHEMI CAL Al
STUDY

Asmaa HAJ-KHLIFA, Faissal AZIZ, Maroua Ait TASTIFT, Souad
SELLAMI, Hanane RAIS, Miloud HAMMOUD, Naima FDIL, Najib

KISSANI, Halima GAMRANI, Moulay Mustapha BOUYATAS
Cadi Ayyad University, Faculty of sciences Semlalia, Marrakech, MOROCCO

COCOMPOSTI NG OF SHRI MP SHELL WASTE AND
PHYSI-COEMI CAL AND AGRONOMI C QUALI TY A¢

Hayet HFAIEDH, Emna BOUAZIZI, Yaakoub GHARBI, Mohamed Ali
TRIKI

Laboratory of Olive Genetic Resources: characterization, valorization and phytosanitary
protection, Olive Tree Institute, TUNISIA.
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BI OBASED HYDROGELS AS A RESI LI EN-T SOLLU
EFFI CIl ENT AGRI CULTURE

Achraf BERRADI 2, Ahlam LAFDALI 1?3 Laila MANDI %2, Faissal
AZIZ 2 Naaila OUAZZANI 2, Abdelhag EL ARRAM 1.2

!Laboratory of Water, Biodiversity, and Climate Change, Faculty of Sciences Semlalia, Cadi
Ayyad University, Marrakech, MOROCCO.
“National Center for Research and Studies on Water and Energy, Cadi Ayyad University,
Marrakech, MOROCCO.
3Laboratory of Innovative Materials, Energy and Sustainable Development MBI
Faculty of Science and Technology, Cadi Ayyad University, Marrakech, MOROCCO.

HYDROGEOCHEMI CAL STUDY OF THE GROUNDW
COASTAL AREA, NORTHEASTERN OF BENGHAZI

Osama A. EL FALLAH ', Ahmed ABUHARARA?

'Department of Earth Sciences, Faculty of Science, Benghazi University, Benghazi, LIBYA
’Department of Geology, Faculty of Science, OmaMalkhtar University, Al Byada, LIBYA.

COMPARATI VE EVALUATI ON OF PHENOL REN
MI CROALGAE FROM VARI ED ECOSYSTEM:

Sara ELHAMJI 2 Maryem MINHAJ 12 Karim SBIHI 13 Jihen

ELLEUCH 4, Naaila OUAZZANI 2, Faissal AzZIZ*?
!National Centre for Research and Study on Water and Energy (CNEREE), University Cadi
Ayyad, Marrakech, MOROCCO.
2L aboratory of Water, Biodiversity and Climate Changes, Semlalia Faculty of Sciences,
B.P.2390, 40000, Marrakech, MOROCCO.
3Laboratory Analysis, Modelling, Engineering, Natural Substances and Environment, Natural,
Substances, Health and Environment Team, Polydisciplinaire Faculty of Taroudant,
University Ibn Zohr, MOROCCO.
‘Laboratoire de G®nie Enzymatique et Microbi
Ecole Nationale dél ng®ni eurs de Sfax, Uni
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COMPREHENSI VE STUDY ON THE EFFI CI ENT

ALI ZARI' N RED S DYE I N WAHREIRE UBL W-GC LAAY E

CHI TOSAN COMPOSI TE: EXPERI MENTAL AND
| NVESTI GATI ON

Mouhsine BELLAJ?, Hicham YAZID 2, Abdelmajid REGTI ?,
Mohammadine EL HADDAD?, Abdelkrim ABOURRICHE ?, Lhoucine
GEBRATI 1, Faissal AZI1Z34

!Laboratory of Materials, Process, Environment, and Quality, National School of Applied Sciences,
Cadi Ayyad University, Safi, MOROCCO.
%L aboratory of Analytical and Molecular Chemistry, Faculty Pdisciplinary of Safi, Cadi Ayyad
University, Safi, MOROCCO.
3Laboratory of Water, Biodiversity, and Climate Change, Faculty of Sciences Semlalia, Cadi Ayyad
University, Marrakech, MOROCCO.
“National Center for Research and Studies on Water and Energy, Cadi Ayyad University, Marrakech,
MOROCCO.

BURNER MODEL: EFFECTS OF EQUI VALENCE
GEOMETRY MODI FI CATI ON

Abdelkader HEMAIZIA 1, Dominique THEVENIN?
'Faculty of Mechanical engineering and Processes engineering, USTHB, ALGERIA.
?Institute of Fluid Dynamics and Thermodynamics, OVGU, GERMANY.

ROLE OF MARI NE ALGAE I N PLANT GROWTH /
FOR SUSTAI NABLE AGRI CULTURE

Eetizez KAROUI, Karim ENNOURI, Mohammed Ali TRIKI, Monia

ENNOURI
Olive Tree Institute, Sfax, TUNISIA.
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THE ANTI FUNGAL ACTI-NERMENFEDWOOMPOST
TEAS AGAI NST FUSARI UM CROWN AND RO

Asma BEN AMARA %2 Manel CHEFFI?, Monia EL HAJJI %, Emna
AMMAR 1’4, Mohamed Ali TRIK]I ?

YLaboratory of Environmental Sciences and Sustainable Development, University of Sfax, Preparatory
Institute for Engineering Studies of Sfax, Sfax, TUNISIA.
2L aboratory of Improvement and Protection of Olive Tree Genetic Resources, Olive Tree Institute,
University of Sfax, Sfax, TUNISIA.

3Laboratory of Advanced Research in Industrial and Logistic Engineering, Team OSIL, National High
School of Electrical and Mechanical Engineering, University Hassan Il, Casablanca, MOROCCO.
4Laboratory of Environment Sciences and Sustainable Development, University of Sfax, National

Engineering School of Sfax, TUNISIA.

Budapest, 9 of May 2024

- = i
Prof. Dr. Hosam E.A.F. Bayoumi Hamuda
President of ICEEE
Chair, VII" International Symposiur2024
Institute of Environmental Engineering &
Natural Sciences
cCbuda University
E-mail: bayoumi.hosam@usabuda.hu
WhatsApp/viber/messenger: +36-390-0813

The certificates will be sent to all the awardeesmaél by 30" of September 2024. In case
of nonreceipt of the certificate, please write to us with your contact details to:
bayoumi.hosam@urobuda.hu
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VIIIL. Internatlonal Symposium-2024

VIl " Symposium2024
International Annual Symposium

on
NEnvironmental Health and
Biosecurity: Sciences, Engineering
and Applicationo

online

May 09 - 10, 2024
Budapest Hungary

with

Workshop Special Session:

Environmental Health and Climatic Change
(How humanity can solve climate change, alleviate
poverty, and save biodiversity)
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VIIIL. Internatlonal Symposium-2024

Attention:

4+ The VIIL." Symposium2024 will be held through
Microsoft Teams.

%+ To join the Symposium:

0 There is a short guide with useful information about how

to use the Microsoft Teams during the Symposium

The participants will have the link of the Symposium.

The time of the Symposium is related to Hhehgarian

time.

4+ Please check the time with your time at home

O O

Time of Presentations(Online (MicrosoftIteams)

Presentation Type: Total Allotted Time:
1 Plenary -speaker 25 min
1 Keynote speaker 20 min
Y Featured speaker 10 min
Y Poster 5 min

Please note that:

#+ The time is very limited.

+ The official language of all the presentations including oral
or poster speaker Bnglish.

For Full paper:

The deadline to send the full paper is the end of Jun&@"

of June 2024 in word document form.
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ot of May 2024 (Mhursdlay)

09:00 a.m.l 09:30 a.m. Opening Ceremony

Prof. Dr. Hosam BAYOUMI HAMUDA
President, International Council of Environmental
Engineering Education
Symposium Chair

Dr. Rita B O D C NKENDROVICS
Director, Institute of Environmental Engineering &
Natural Sciences

Dr. Edit CSANCK
Deputy Dean, RejtR S8ndor
Environmental Engineering
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09:307 11:00 Plenary Session A

Chair of the Session: Hosam BAYOUMI HAMUDA

PL1 09:307 10:00
Ratnesh DAS
Department of Chemistry, Dr Harisingh Gour Central University, Sagar,
470003 India. Email: ratneshdasl@gmail.com
CARBON NANOTUBES AND NANOPARTI CLES AS
ELECTROCHEMI CAL SENSOR FOR THE ANALYSI
CHANNEL BLOCKERS

PL2 10:007 10:30
Lyudmyla SYMOCHKO 1234

lUzhhorod National University, Uzhhorod, Ukraine
University of Coimbra, Cal-ada Mart
3Institute of Agroecology and Environmental Management NAAS,
Metrolohichna, Kyiv, Ukraine
4CERNAS- Research Centre for Natural Resources, Environment and
Society, Escola Superior Agr8ria de

lyudmilassem@gmail.com
ANTI Bl OTI C POLLUTION I N THE ENVI RONMENT: FRO
ECOLOGY TO PUBLIC HEALTH

PL3 10:307 11:00
Giuseppe CIABURRO
Depart ment of Architecture &@twdd | ndu
della Campania Luigi Vanvitelli, AVERSA, ITALY,
giuseppe.ciaburro@unicampania.it
ADVANCED SOUND EVENT DETECTI ON FOR SMA
SECURI TY SYSTEMS
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SYMPOSI UM0OS SESSI ONS

Session (A)
0 Healthcare: Risk & Management

Session (B)
o0 Soil Biology & Agricultural and Food Security,
Ecosystems & Landscape Conservation

Session (C)
o Air, Water & Sediment®ollution and Waste
Management

Session (D)
o Atrtificial intelligence Bioinformatics, Circular
Economy Strategy

1 Session (E)
0 Energy Research & Applications
¢ ) \
A, A
\\/\\ k’y
p
11:0071 12:20 Technical Session A

Healthcare: Risk & Management
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Chair of the Session: Ayan CHATTERJEE

11:007 11:20
Keynote Speaker:
Rahul HAJARE
School of Pharmaceutical Sciences, Sandip University India
QUALI TATI VE AND QUANTI TATI VE ANALYSI S
AN AMERI CAN TOMATO

11:207 11:30

Asmaa RHAZOUANI 23 Halima GAMRANI 3, Lhoucine GEBRATId*,

Faissal AZIZ*?
1L aboratory of Water, Biodiversity & Climate Change, Cadi Ayyad
University, Marrakech, MoroccéNational Centre for Studies and
Research on Water and Energy, Cadi Ayyad University, Marrakech,
Morocco;3Laboratory of Clinical, Experimental and Environmental
Neurosciences, Cadi Ayyad University, Marrakech, Morocco;
4Laboratory of Materials, Processes, Environment and Quality, Cadi
Ayyad University, Safi, Morocco.

HEPATI C EFFECTS OF GRAPHENE OXI DE ( GO)

AND HI-BMTOCHEMI CAL ANALYSI S

11:307 11:40
Henok ABEBE?, Henok MULATU ?*, Samuel KELEMEWORK 3
Hirna Regional Veterinary Laboratory, Oromiya Regional State, Hirna,
Ethiopia;?Habro District Livestock and Fisheries Development Office,
Gelemso, EthiopigdGuba KorichaDistrict Livestock and Fisheries
Development Office, Komona, Ethiopia.
REVI EW ON EPI DEMI OLOGI CAL I NTERFACE OF
MOUTH DI SEASES BETWEEN WI LD ANI MALS, T
ANl MALS AND HUMAN

11:407 11:50
Kenza IRINISLIMANE
Mechani cal Engineering Department,

Boumerdes, Algeria.
ANALYSI S OF THE MANAGEMENT SYSTEM ACCI
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11:507 12:00
Rahat SIRAJ

Hazara University sul€ampus Battagram, Battagram, Pakistan
THREATS TO WILDLI FE

12:007 12:10
Rahul KUMAR
Chaudhary Charan Singh Haryana Agricultural University, College of
Agriculture, Bawal123501, Rewari, Haryana, INDIA
| SOLATI ON OF PATHOGENI C BACTERI A FROM
HETEROPNEUSTES FOSSI LI S

12:107 12:20
Asmaa HAJ-KHLIFA, Faissal AZIZ, Maroua Ait TASTIFT, Souad
SELLAMI, Hanane RAIS, Miloud HAMMOUD, Naima FDIL, Najib
KISSANI, Halima GAMRANI, Moulay Mustapha BOUYATAS
Cadi Ayyad University, Faculty of sciences Semlalia, Marrakech,
Morocco
AMELI ORATI VE EFFECT OF ONONI S NATRI X A
LEAD POI SONI NG I N MICE: BI OCHEMI CAL AN
STUDY

Lunch time.
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11:007 12:30 Technical Session B

Soil Biology & Agricultural and Food
Security, Ecosystems & Landscape
Conservation

11:007 12:30 Sub-Session B1

Chair of the Session: Lyudmyla SYMOCHKO

11:007 11:10

Iram MAJEED
The Government Sadiq College Women University, Bahawalpur,
Pakistan,

ECOSYSTEMS & LANDSCAPE CONSERVATI ON

11:107 11:20
Sana AHMED?, Sufia ZAMAN !, Abhijit MITRA 2
1Department of Oceanography, Techno India University, West Bengal,
Salt Lake, Sector V, Kolkata, Indi#Department of Marine Science,
University of Calcutta, Kolkat, India.
EVALUATI ON OF STORED CARBON I N URBAN T
KOLKATA CITY USI NG EMERGI NG TECHNOLOGI

11:207 11:30
Lateefat Adeola BELLO
Ahmadu Bello University, Zaria, Kaduna State, Nigeria.
NAVI GATI NG THE LEGAL LABYRI NTH: BALANC
ENVI RONMENTAL HEALTH, AND BI OSECURI TY
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11:307 11:40
Igor DUKAY

Hungarian University of Agriculture and Life Sciences, Institute for

Wildlife Management and Nature Conservation, Hungary.
LANDSCAPE SCALE STUDY OF HYDROMORPHOLC
CHANGES OF B} KK¥S STREAM (SZENTENDRE)
EFFECTS ON NATUTAL STATE

11:407 11:50

Achraf BERRADI 2, Ahlam LAFDALI %23 Laila MANDI %2, Faissal

AZIZ 12 Naaila OUAZZANI *? Abdelhag EL ARRAM 12
1L aboratory of Water, Biodiversity, and Climate Change, Faculty of
Sciences Semlalia, Cadi Ayyad University, Marrakech, Morocco;
’National Center for Research and Studies on Water and Energy, Cadi
Ayyad University, Marrakech, Moroccél.aboratory of Innovative
Materials, Energy and Sustainable Development (IMED), Faculty of
Science and Technology, Cadi Ayyad University, Marrakech, Morocco.

Bl OBASED HYDROGELS AS A RESI LI ENT SOLU

EFFI CIl ENT AGRI CULTURE

11:507 12:00

Rashwan ALKENTAR, Tam8s MANKOVI TS
University of Debrecen, Faculty of Engineering, Debrecen, Hungary.

HI P | MPLANT OPTI MI ZATI ON USI NG LATTI CE

12:007 12:10
Karim ENNOURI %, Monia ENNOURI?, Mohamed Ali TRIKI 2
IDigital Research Center of Sfax, Sfax, Tunid@live tree institute, Sfax,
Tunisia.
EXAMI NI NG SOl L CHARACTERI STI BRASEDI NG S
| MAGI NG TECHNI QUES
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12:107 12:20
Zerihun TESHOME !, Tamrat TESFAYE'?, Tsion BELAY?
1L eather Processing and Products Research and Innovation Centre,
Ethiopian Institute of Textile and Fashion Technology, Bahir Dar,
Ethiopia;?Biorefinery Research Centre, Ethiopian Institute of Textile and
Fashion Technology, Bahir Dar, Ethiopia.
UTI LI ZATI ON OF THE POUL-PRYODIUKDIGS PRW BY
WASTE FOR THE PRODUCTI ON OF AN ALTERNA
EXOTI C LI KE LEATHER: WASTE TO THE HEAL

12:207 12:30
Belkasim KHAMEISS

Kansas Geological Survey, 1930 Constant Ave., Lawrence, USA
SEDI MENT ANALYSI S OF MI OCENE DEPOSI TS
FORMATI ON, FLORI DA: | NSI GHTS | NTO NEAR
FACI ES AND LI THOLOGI CAL DI SCREPANCI ES

Lunch time.
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11:007 12:30 Sub-Session B2
Chair of the Session: Salma LATIQUE

11:007 11:10
Olena DEMYANYUK, Dmitry SHATSMAN, Oleksander POLTAVA
Institute of Agroecology and Environmental Management of NAAS,
Kyiv, Ukraine
AGROECOLOGI CAL ASSESSMENT OF HERBI CI DE
FOR MONOCULTURE MAI ZE

11:107 11:20
Hayet HFAIEDH, Emna BOUAZIZI, Yaakoub GHARBI, Mohamed Ali
TRIKI
Laboratory of Olive Genetic Resources: characterization, valorization and
phytosanitary protection, Olive Tree Institute, Tunisia.
COCOMPOSTI NG OF SHRI MP SHELL WASTE AND
PHYSI-COEMI CAL AND AGRONOMI C QUALITY AS

11:207 11:30
Eetizez KAROUI, Karim ENNOURI, Mohammed Ali TRIKI, Monia
ENNOURI
Olive Tree Institute, Sfax, Tunisia.
ROLE OF MARI NE ALGAE I N PLANT GROWTH A
FOR SUSTAI NABLE AGRI CULTURE
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11:307 11:40
Ghizlane AKHOUY 2 Lhoucine GEBRATI!, Y as i n3 Mekree} L
Durmus CALISIR 4, Manal ZEFZOUFI 2, Salima ATLAS®, Majdouline
BELAQZIZ %5 Faissal AZIZ*®
!Laboratory of Materials, Processes, Environment and Quality, Cadi
Ayyad University Safi, MoroccdNational Center for Research and
Studies on Water and Energy, Cadi Ayyad University, Marrakech,
Morocco®3Kkar abuk University I ron and St e
Turkey; 4lstanbul Technical University, Istanbul, Turkey;
SPolydisciplinary Faculty, Sultan Moulay Slimane University, Beni
Mellal, Morocco;®Laboratory of Water, Biodiversity, and Climate
Change, Faculty of Sciences Semlalia, Cadi Ayyad University,
Marrakech, Morocco.
ELECTBBQOW SPUN HYBRI D NANOFI BERS: A NE
PERSPECTI VE I N ACTI VE PACKAGI NG MATERI

11:407 11:50
Abdousalam AHMED ALGAIDI !, Hosam E.A.F. BAYOUMI HAMODA 2,
Ibrahim ISSA?3, Yosof SALEH HAMID *
Department of Microbiology, Faculty of Science, Sabha University,
Sabha, Libygt buda University, Rejto Sando
and Environmental Engineering, Institute of Environmental Engineering
and Natural Sciences, Budapest, Hung#dgpartment of Soil Science,
Faculty of Agriculture, Sirte University, Sirte LibyBepartment of Soil
Science, Faculty of Agriculture, Tripoli University, Tripoli, Libya.
THE EMI SSI ON OF NI TRI C OXI DE AND CARBC
CULTI VATED SOI L

11:5071 12:00
Izhar ULLAH, Shabir AHMAD, Sardar Azhar MAHMOOD, Said Nawaz
KHAN, Asifa KHAN, Mohammad YOUSAF

Department of Zoology, Hazara University Mansehra, Pakistan
TAXONOMI C STUDY OF SPIDER (ARACHNI DA:
| N DI STRI CT BATTAGRAM KP, PAKI STAN
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12:007 12:10
Zita ZSEMBERY 1, Dorottya PUJSZ
Herman Otto Institute, Budapest, Hunga#fungarian University of
Agriculture and Life Sciences, Institute for Wildlife Management and
Nature Conservation, G°d°l Il R, Hunga
PEDOLOGI CAL BACKGROUND FOR EARTHWORM R
THE G¥D¥LLFf HILLSIDE

12:107 12:20
Amal OMRI !, Sofiane ABDELHAMID !, Mohamed AYADI?, Cinzia
BENINCASA?
Olive Tree Institute, RCREA Rlesearthd AEer
Centre for Olive, Fruit and Citrus Cropsia Li Rocchi, Rende CS, Italy.
EXPLORI NG THE PHENOLI C COMPOSI TI ON ANEL
CHARACTERI STI CS OF OLI VE OI LS FROM MI N
TUNI SI A

12:207 12:30
Hosam E.A.F. BAYOUMI HAMUDA
Obuda University, Rejto Sandor Faculty of Light Industry and
Environmental Engineering, Institute of Environmental Engineering and
Natural Sciences, Budapest, Hungary
AN | NNOVATI VE APPROACH OF Bl OREMEDI ATI
ENZYMATI C DEGRADATI ON OF XENOBI OTI CS

Lunch time.
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13:007 14:10 Sub-Session B3

Chair of the Session: Hosam E.A.F. BAYOUMI HAMUDA

13:007 13:20
Keynote Speaker
Hosam E.A.F. BAYOUMI HAMUDA

Obuda University, Rejto Sandor Faculty of Light Industry and

Environmental Engineering, Institute of Environmental Engineering and

Natural Sciences, Budapest, Hungary
| MPACTS OF ZI NC AND SI LVAR ENGI NEERED
ON PLANT GRQRWOWIMOTI NG BACTERI A I N AGRI CI
SOI L

13:207 13:30
Zita ZSEMBERY

Herman Otto Institute, Budapest, Hungary.
COMPARI NG SOl L PROPERTIES OF NATURAL A
AREAS COMPARI NG SOl L PROPERTI ES OF NAT
ARABLE AREAS

13:307 13:40
REETU?!, Rahul KUMAR 2
Department of Zoology, College of Basic Sciences & Humanities,
Chaudhary Charan Singh Haryana Agricultural University, Hisar,
Haryana, India?Zoology, Chaudhary Charan Singh Haryana Agricultural
University, College of Agriculture, Bawal, Rewari, Haryana, India.
EFFECT MORI NGA OLEI FERA LEAVES ON AERO
HYDROPHI LA | NFECTED COMMON CARP
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13:4071 13:50
Malika BARKAT, Nassim ZOUAOUI

Department of Biotechnology, INATAA, UFMC1, Constantine, Algeria.
DETERMI NATI ON OF THE VOLATILE PROFI LE
PLANTS FROM THE Bl SKRA REGI ON ( ALGERI A
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Technical Session C
Air, Water & SedimentsPollution and

Waste Management
11:0071 12:30 Sub-Session C1

Chair of the Session: Cgnes BCLINT

Keynote Speaker
11:0071 11:20
Cgnes BXLDBVi d CZEXWMEhUSWAER, Csaba
ME SZCROS
10buda University, Budapest, Hungafidungarian University of
Agriculture and Life Sciences, Goed?®°
HEAVY METAL LOADS I N THE SLURRY AREA O
NUCLEAR POWER PLANT

11:207 11:30
Rahele Khosravi NESIANI}, Meysam NASERI2
1Sahand University of Technology, Tabriz, IrdAmirkabir University of
Technology, Tehran, Iran.
ANALYSI S ON LOW TEMPERATURE SYNTHESI S
ALUMI NA POWDER WS THP TRWODROLYSI S

11:3071 11:40

Filipa Dugue FONSECA**%4 M. Nazar ® Co* ho PI NHEI
Polytechnic Institute of Coimbra (IPC), Coimbra Institute of Engineering (ISEC),
Department of Chemical and Biological Engineering, Coimbra, Portt@QaFT -
Transport Phenomena Research Center, Faculty of Engineering (FEUP), University of
Porto, Porto, PortugalSISus- Laboratory of Sustainable Industrial Systems, Instituto
Superior de Engenharia de Coimbra, Coimbra, PorttG&IRNAS- Research Centre
for Natur al Resources, Environment and So
Coimbra, Coimbra, Portugal

DRI VI NG CIl RCULAR ECONOMY THROUGH WASTE

VALORI ZATI ON: A CASE STUDY OF TEXTI LE
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11:407 11:50
Y.L. ROMEROL, J. BESSEMBINDER, N.C. VAN DE GIESEN, F.H.M.
VAN DE VEN
Beuningen, The Netherlands
A RELATI ON BETWEEN EXTREME DAI LY PRECI
EXTREME S-HRM PRECI PI TATI ON

11:507 12:00
Belkasim KHAMEISS?, Makenna HARRIS?

1Kansas Geological Survey.1930 Constant Ave. Lawrence, B88hie

Hall | Earth, Energy & Environment Center, Lawrence, USA
TAXONOMI C OBSERVATI ONS AND ENVI RONMENT
SI GNI FI CANCE OF RECENT FORAMI NI FERA FR
BAY, ROATAN, NORTHEAST HONDURAS

12:007 12:10
Imane EL-BAGGAR?!, Mohammed ALAOUI MHAMDI !, Jamila
BAHHOU !, Salma LATIQUE'?
1L aboratory of Biotechnology, Conservation and Valorization of Natural
Resources, Faculty of Sciences Dhar EI Mahraz, Sidi Mohamed Ben
Abdellah University, Fez, MoroccéBiomedical and Translational
Research Laboratory, Faculty of Medicine, Pharmacy and Dentistry of
Fez, Sidi Mohamed Ben Abdellah University, Morocco.
Bl OREMEDI ATI ON OF WASTEWATER AND VALOR
MI CROAL GAE: A SUSTAI NABLE SOLUTI ON FOR
ENVI RONMENTAL AND ECONOMI C CHALLENGES

12:107 12:20
Osama A. EL FALLAH !, Ahmed ABUHARARA?
Department of Earth Sciences, Faculty of Science, Benghazi University,
Benghazi, LibyaZDepartment of Geology, Faculty of Science, Omar Al
Mukhtar University, Al Byada, Libya.
HYDROGEOCHEMI CAL STUDY OF THE GROUNDWA
COASTAL AREA, NORTHEASTERN OF BENGHAZI
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12:207 12:30
Osamah J. AL-SAREJI**3 M- ni ka MEY RugayaN SiE R
GRMASHA % Viola SOMOGYI?!
ISustainability Solutions Research Lab, Faculty of Engineering,
Uni versity of Pann cEnviranmentaeResegch ® m,
and Studies Center, University of Babylon, Babylon, IPRgsearch
Centre of Engineering Sciences, Department of Materials Sciences and

Engineering, University “‘®éseaRlannoni
Group of Limnology, Center for Natural Science, Faculty of Engineering,
Uni versity of Pannonia, Veszpr ®m,

UTl LI ZI NG AGRI CULTURAL WASTE FOR EFFI
ORGANI C MPORDUTANTS FROM WATER AND
WASTEWATER

Lunch time.
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13:007 16:10 Sub-Session C2

Chair of the Session: Hosam BAYOUMI HAMUDA

13:0071 13:10
Rahele Khosravi NESIANI}, Meysam NASERF?
1Sahand University of Technology, Tabriz, IrdAmirkabir University of
Technology, Tehran, Iran.
DETAI LED ANALYSI S AND UNDERSTANDI NG OF
COMPOSI TE MI CROFI BER CATALYSTS DERI VED
HEMOGLOBI N PROTEI N FOXRY GQENI HBAJM ERI ES

13:107 13:20
Madina IGIBAYEVA
University of Public Servickudovika, Budapest, Hungary
| NTERNATI ONAL COOPERATI ON I N THE FI ELD
SECURI TY: KAZAKHSTAN ON THE WAYS TO ST

13:207 13:30
Sihem HEDJAL', Abdelwaheb BENAMARA?
Depart ment of Geological Secliences,

University, Algeria;?Faculty of Science and Technology, Department of

Civil Engineering. Ziane Achour Djelfa University, Algeria.
THE | MPACT OF ANTHROPOGENI C ACTI VI TY O
QUALI TYHEN SANHADJA WETLAND COMPLEX
( NORTHEASTERN ALGERI A)

13:307 13:40
Eva Lota CIUGANSCHI

Tampere University of Applied Sciences, Tampere, Finland.
MUNI CI PAL SOLI D WASTE MANAGEMENT. ANAL
COMPARI SON OF PRACTICES I N FI NLAND AND
MOL DOVA
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13:4071 13:50
Leocadie ODOULAMI, Rene AYEMAN ZODEKON
Laboratoire Pierre PAGNEY, Cli mat,
(LACEEDE) DGAT/ FASHS/ -Chlavi(UAE)Y si t ® dob
Cotonou, R®publique du B®nin
DELEGATED PUBLI C DRI NKI NG WATER SERVI C
MUNI CI PALITY QPUMASSESBENI N)

13:507 14:00
Rugayah Ali GRMASHA }234 Osamah J. A-SAREJI*?* M- ni k a
MEICZINGER ?, Csilla STENGER-K OV C €S

1Sustainability Solutions Research Lab, Faculty of Engineering,

Uni versity of Pann cEnviranmentdleResegsgch ® m, H

and Studies Center, University of Babylon, BabylonHéllah, Iraq;

3University of Pannonia, Faculty of Engineering, Center for Natural

Science, Research Group of Limnology, Veszprem, Hun§ahg

School of Civil and Environmental Engineering graduate, University of

New South Wales, Sydney, Kensington, Austr&li#JN-RENi PE

Li mnoecol ogy Research Group Veszpr®
THE CURRENT STATUS OF POLYCYCLI C AROMA
HYDROCARBONS (PAHS) POLLUTION I N LAKE
SEDI MENT, HUNGARY

14:007 14:10
Olena MITRYASOVA, Oleksandra KOVALSKA
Petro Mohyla Black Sea National University, Mykolaiv, Ukraine.
WATER |I NSECURITY I N THE CI TY OF MYKOLA
WARTI ME CONDI Tl ONS

14:107 14:20
Olena MITRYASOVA, Viktor SMYRNOV, Andrii MATS
Petro Mohyla Black Sea National University, Mykolaiv, Ukrain.
THE STATUS OF THE SURFACE WATERS OF TH
WI THI' N MYKOLAI V-VAIRTWNDPRVARTI ME PERI OD-
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14:207 14:30
Afef SAI'? Sonia BEN YOUNES, Ali ELLAFI 4 Amel MOULA %2, Juan
Manuel S GWACHE Mohamed Ali BORGI1?
I Faculty of Sciences of Gafsa, Uniyv
2112, University of Gafsa, Gafsa, Tunisigaboratory of Biotechnology
and Biomonitoring of the Environment and Oasis Ecosystems (LBBEOE).
Faculty of Sciences of Gafsa, University campus of Ahmed Zarroug,
2112, University of Gafsa, Gafsa, Tunisid,ni t ® de Recher che
nAl17/ ES/ 13, Facult® de M®decine de
Tunisie;*Laboratory of Analysis, treatment and valorisation of
environment pollutants and productscélty of Pharmacy, Monastir
University, Tunisia’Environmental Microbiology Laboratory, Research
Institute in Chemistry and Biology Universidad Michoacana de San
Ni col 8s de Hidalgo. Morelia, Michoa
ROCK PHOSPHATE AMENDMENT AND THE KEY R
SERRATI A PLYMUTHI CA BMA1 STRAI N I N ENH
NUTRI TI ON AND HEAVY -MECULMURATIZON | N
VI CI A FABA L.

14:307 14:40
Sara ELHAMJI 2 Maryem MINHAJ 12 Karim SBIHI 13 Jihen
ELLEUCH 4, Naaila OUAZZANI *? Faissal AZIZ?
INational Centre for Research and Study on Water and Energy
(CNEREE), University Cadi Ayyad, Marrakech, Morocéoaboratory of
Water, Biodiversity and Climate Changes, Semlalia Faculty of Sciences,
B.P.2390, 40000, Marrakech, Morocébaboratory Analysis, Modelling,
Engineering, Natural Substances and Environment, Natural, Substances,
Health and Environment Team, Polydisciplinaire Faculty of Taroudant,
University Ibn Zohr, Moroccd!L abor at oi re de G®ni e E
Microbiologie, Equipe Biotechnologieed Algues, Ecole Nationale
dél ng®ni eurs de Sfax, Universit® de
COMPARATI VE EVALUATI ON OF PHENOL REMOV
MI CROALGAE FROM VARI ED ECOSYSTEMS
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14:407 14:50
Rainiel Brkyan V. DOMASIAN

laguna State Polytechnic University Los Banos Campus, Philippines
EVALUATI ON OF CONTAMI NANT LEVELS I N WA
AND FI SH FOR HEALTH RI SK ASSESSMENT | N
ECOSYSTEMS

14:507 15:00

Imane HAYDARI 12 Jamila SABYH*? Jihen ELLEUCH 3, Naaila

OUAZZANI 12 Laila MANDI 2 Faissal AZIZ*?
1L aboratory of Water, Biodiversity, and Climate Change, Faculty of
Sciences Semlalia, Cadi Ayyad University, Marrakech,
Morocco?National Center for Research and Studies on Water and Energy
(CNEREE), Cadi Ayyad University Marrakech, Morocéoaboratory of
Enzymatic Engineering and Microbiology, National Engineering School
of Sfax, University of Sfax, Sfax, Tunisia.

SUSTAI NABLE NANOPARTI CLE SYNTHESI S

E

FOR
PHENOL ELI MI NATI ON I N OLI VE MI LL FLU

|:

15:107 15:20

Maryem MINHAJ 12 Sara ELHAMJI 2, Karim SBIHI 13 Jihen

ELLEUCH 4, Naaila OUAZZANI *? Faissal AZIZ?
INational Centre for Research and Study on Water and Energy
(CNEREE), University Cadi Ayyad, Marrakech, Morocéoaboratory of
Water, Biodiversity and Climate Changes, Semlalia Faculty of Sciences,
Marrakech, Moroccc®Laboratory Analysis, Modelling, Engineering,
Natural Substances and Environment, Natural, Substances, Health and
Environment Team, Polydisciplinaire Faculty of Taroudant, University
Ibn Zohr, Morocco!L abor at oire de G®ni e Enzyms
Equipe Biotechnologie des Algues,Echl@at i onal e do6l ng®ni
Uni versit® de Sfax, Sfax, Tunisi a.

DI ATOM EFFI CI ENCY I N ORGANI C MI CROPOLL
REMOVAL: AN EVALUATI ON STUDY
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15:207 15:30

Mustafa HATHAL, Viola SOMOGYI

Sustainability Solutions Research Laboratory, Faculty of Engineering,

Uni versity of Pannonia, Veszpr®m, H
NUMERI CAL SI MULATI ON AND FLOW VI SUALI Z
BAGHDAD CITY TIGRI'S RI'VER USI NG COMSOL

15:3071 15:40
Abdelfettan GHERIB*? | n°s DOMI NGUES
1L aboratory of Environmental Analysis, Biotechnology Research Centre
(CRBt), Constantine, Algerigtaboratory of Biology and Environment
(LBE), Department of Biology and Plant Ecology, University of Brothers
Mentouri Constantine 1, Constantine, Algefaepartment of Biology &
Centro de Estudos do Ambiente e do Mar (CESAM), University of
Aveiro, Campus Universits8rio de San
DEVELOPMENTAL, BEHAVI ORAL AND Bl OCHE MI
OF ANTHRACENE TANDZ BPBoRAFI SH EMBRYOS

15:407 15:50
Nathalie PANO', Nada NEHME?, Jalal HALWANI 13 Kostas
KARANTININIS 4 Najah TALEB?

!Lebanese University, Doctoral School of Science and Technology,

Hadath, Lebanorfiebanese University, Faculty of Agricultural

Engineering and Veterinary Medicine, Dekwene, Lebaficgtyanese

University, Water & Environment Science Lab, Tripoli, Lebanon;

4Swedish University of Agricultural Sciences, Alnarp, Sweden.
LEBANESE AGRO | NDUSTRI ES6 KNOWLEDGE | N
| NI TIl AL STEP TOWARD THE SUSTAI NABLE DE
12. 3
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15:5071 16:00

Abdelhag EL ARRAM !, Achraf BERRADI 2, Ahlam LAFDALI 1?3 Faissal

AZIZ 12
INational Center for Research and Studies on Water and Energy
(CNEREE), Cadi Ayyad University, Marrakech, Morocéoaboratory of
Water, Biodiversity, and Climate Change, Faculty of Sciences Semlalia,
Cadi Ayyad University, Marrakech, Moroccth;aboratory of Innovative
Materials, Energy and Sustainable Development (IMED), Faculty of
Science and Technology, Cadi Ayyad University, Marrakech, Morocco.

EC&RI ENDLY POLYSAGBGAKAD MHEEDROGELS FOR

SUSTAI NABLE | RRI GATI ON

16:007 16:10
Mouhsine BELLAJ?, Hicham YAZID 2, Abdelmajid REGTI?,
Mohammadine EL HADDAD?, Abdelkrim ABOURRICHE 1, Lhoucine
GEBRATI !, Faissal AZIZ3*
!Laboratory of Materials, Process, Environment, and Quality, National
School of Applied Sciences, Cadi Ayyad University, Safi, Morocco;
2| aboratory of Analytical and Molecular Chemistry, Faculty Poly
disciplinary of Safi, Cadi Ayyad University, Safi, Morocéhaboratory
of Water, Biodiversity, and Climate Change, Faculty of Sciences
Semlalia, Cadi Ayyad University, Marrakech, Moroctidational Center
for Research and Studies on Water and Energy, Cadi Ayyad University,
Marrakech, Morocco.
COMPREHENSI VE STUDY ON THE EFFI CI ENT E
ALI ZARI' N RED S DYE I N WAHEIRE NNGU WN-GC LAAY E
CHI TOSAN COMPOSI TE: EXPERI MENTAL AND T
| NVESTI GATI ON
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11:007 12:30 Technical Session D

Artificial intelligence , Bioinformatics,
Circular Economy Strategy

Chair of the Session: ljaz Ahmad TATLAH

11:007 11:20
Keynote speaker:
ljaz Ahmad TATLAH *, Durr -eeSHAHWAR ?

lUniversity of Education, Lahore, Pakistghahore University of

Management Sciences, Lahore, Pakistan
ARTI FI CIl AL I NTELLI GENCE REVOLUTI ON I N
WAY FORWARD ARTIFI CI AL I NTELLI GENCE RE
EDUCATI ON AND WAY FORWARD

11:207 11:40
Invited Speaker
Rashmi RATHORE
B.H. Medical College Medicine. Image consulting. Soft skills training
Jaipur, Rajasthan, India
SUSTAI NABLE FAEHIONLY REMEDY FOR FAST F

Invited Speaker

11:407 12:00

Neha Singh RAGHUVANSHI, Arpita JOHARI, Mudit SAXENA

ABES Engineering College, Ghaziabad, Uttar Pradesh, India.

SECURI NG THE BI OSPHERE FOR FUTURE GENE
ARTI FI CI AL I NTELLI GENCE
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12:007 12:10
Mohamed Sabri BENSAAD

Department of Biology of Organisms, Faculty of Natural and Life

Sciences, University Batna 2, Fesdis, Batna, Algeria.
COMPUTATI ONAL ESTI MATI GINOXOFCITIHE HRICIX S,
Bl ODEGRADABI LI TY, PERSI STENCE AND Bl OA
FACTOR OF F @CWAMPBIUNDS

12:107 12:20
Mohamed DASSAMIOUR?, Djamel SAMAI?, Naima FAGHMOUS®, R®d h a
BOUSTILA *
Department of Geological Sciences, Faculty of Earth Sciences,
Geography and Spatial Planning, Constantin€é* r es Ment our |
University, Constantine, Algeridtniv Ouargla, Fac. des nouvelles
technol ogies de | 60i nfolLamalée i on et de
G®nfileectri que, ®uwaeessgigiacerindlalpetory far;
Sustainable Development and Health Products, National Polytechnic
School of Constantine, Constantine, Algef@®p ar t ement des ¢
de |l a Terre, I nstiemecesOdhe chat Eet ue
Ferhat Abbas S®tif 1, S®tif, Al ger.i
GROUP METHOD OF DATSBAKBANMDMONMEGEL S FOR
PREDI CTI NG ARSENI C CONCENTRATI ON I N SE
PHOSPHATE ROCK

12:207 12:30
Akeel BDRANY?, Sattar B. SADKHAN?
Department of field crops, College of Agriculture, University of Diyala,
Iraq; 2College of Information Technology, University of Babylon; Al
Mustagbal University, Babylon, Irag.
CHANNEL SELECTI ON ENHANCEMENT I N COGNI
NETWORKS BASED ON FUZZY APPROACH

Lunch time.
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11:007 11:50 Technical Session E

Energy Research & Applications

Chair of the Session: EmRke | MRE
11:0071 11:20

Invited Speaker

EmRke ?2MRIE§s zI12- H®&tTHr 1, F BOkkoBsSR NBMCSI| CS

Ant al ?RMY@am8§s WE®Y MaitiNNGAYER 3, Tibor

PCLI NKCSG§ b ot LIMTANGEI 7, Ulsbold AYURZANA, Delphin

KABEY 2, Habaguhirwa VEDASTEY, Cgnes ?BCElI NTA% RCCZ

Zol t 8n KAPROS
B8nki Dong&t Faculty, C¢bud@yddni ver si
Bio-Mechani cal Systems Research Cent el
3Department of Energy Engineering, Faculty of Mechanical Engineering,
Budapest University of Technology and Economics, Hundg&igE Zrt.,
Budapest, HungaryK a n d - K8l m&8n Faculty, <Cbudeses
Budapest, HungarfFacul ty of Social Sciences,
University, Budapest, Hungarypoctoral School of Applied Informatics
and Applied MathemaRéjcsR S$dndar Uha v
¢buda Univer sit yS%acBtya EgnesingandHungary
| nf ormati on Technol ogy '™ihlstryof er si ty
Construction and Transport, Hungary.

ENERGY UTI LI SATI ON OF MSW LANDFI LL HIL

HUNGARY

11:207 11:30
Amberbir WONDIMU, Yang CHAOJUN, Guo YAFE, Ebenezer OMARI

School of Mechanical Engineering, Jiangsu University, Zhenjiang, China
DESI GN OF NOVEL COAXI AL MAGNETI C FOR H
DENSI TY APPLI CATI ONS
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11:307 11:40
Abdelkader HEMAIZIA 1, Dominique THEVENIN 2
Faculty of Mechanical engineering and Processes engineering, USTHB,
Algeria; 2Institute of Fluid Dynamics and Thermodynamics, OVGU,
Germany.
STUDY OF POLLUTANT EMI SSI ONS FORMATI ON
BURNER MODEL: EFFECTS OF EQUI VALENCE R
GEOMETRY MODI FI CATI ON

11:4071 11:50
Mathapelo Kgolomela MOTIMELE
Sz®chenyi |l stvan University, Gyor,

ENERGY CRI SIS I N SOUTH AFRI CA: ASSESSNW
EFFECTS OF LOAD SHEDDI NG ON THE LOGI ST

Lunch time.

Page72
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655



POSTER SEBELOBNEGSSA,ONB,: C, D AND

16:13L0/: 40

Chair of the Session: Hosam BAYOUMI HAMUDA

16:3071 16:35
Asad ULLAH
Khayabare-Jinnah Road, Johar Town, Lahore, Pakistan,
GRAPHENE, ACHGAANMEER I N SCI ENCE AND TECH

16:357 16:40
Hafiza Qurat ul Ain SAMI
Nano and Biomaterials Lab, Department of Chemistry, University of
Agriculture, Faisalabad 38040, Pakistan
ENVI RONMENTALLY SAFE MAGNETI C NANOCATA
PRODUCTI ON OF BI ODI ESEL FROM PONGAMI A

16:4071 16:45
Evan DAYOUB, Jihad IBRAHIM, Samar HASAN, Ola KAJO
Tishreen University, Latakia, Syria.
THE EFFECT OF WOODY BI OCHAR ON SOI'L BU
PORE SI ZE DI STRI BUTI ON

16:4571 16:50
Lara R¥Wbia BORGES SI LVA, Levente KARDC
Institute of Environmental Sciences, Department of Agnwironmental
Studies, Hungarian University of Agriculture and Life Sciences,
Budapest, Hungary.
PROMOTI NG ENVI RONMENTAL HEALTH THROUGH
SPENT WASH COMPOSTI NG
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16:507 16:55
Sara MOGHNIE *?, Jalal HALWANI !, Khaled YOUNES?, Grasset
LAURENT 3
Water and Environment Sciences Laboratory, Lebanese University,
Tripoli, Lebanon?College of Engineering and Technology, American
University of the Middle East, Kuwaittyni ver si t ® de Poit
Chimie des Milieux et Mat®riaux de
Equipe Eaux, Biomarqueurs, Contaminants Organiques, Milieux, France.
THE APPLI CATI ON OF HMDS THERMOCHEMOLYS
MOLECULAR CHARACTERI ZATI ON OF AN OMBRC
PEAT BOG: A PRI NCIPAL COMPONENT ANALYS

16:557 17:00
Karima DRICI 12, Cherifa ABDELBAKI 3, Yamina EL MEDDAHI *?
1Department of Hydraulics, Faculty of Civil Engineering and
Architecture, University of Hassiba Benbouali Chlef, Algefitegetal
Chemistry-WaterEnergy Laboratory, University of Chlef, Algeria;
SEOLE laboratory, Faculty of Technology, University of Tlemcen,
Algeria.
A HI ERARCHI CAL ANALYTI CAL PROCESS TO A
TERM BEHAVI OR OF THE WATERC3GBEPIO¥ SYST
KHEMI' S MI LI ANA, AI N DEFLA, ALGERI A

17:0071 17:05

Iryna GUMENIUK, Alla LEVISHKO
Department of Agroecology and Biosafety, Institute of Agroecology and
Environmental Management of NAAS, Kyiv, Ukraine.

SOI'L MI CROBI OCENOSI'S I'N THE CURRENT ST

17:057 17:10
Alyona BUNAS, V. DVORETSKY!I
Institute of Agroecology and Environmental Management of NAAS,
Metrologichna, Kyiv, Ukraine.
THE STATE OF THE SOI L MI CROORGANI SM CO
THE | NFLUENCE OF IVHENERRGANERTI LI SER
DI AMOND GROW
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17:107 17:15

Anatolii ORLOVSKY!I ?, Nazarii SUS, Iryna GUMENIUK 3, Viktoriia

TSVIHUN*
lnstitute of Horticulture of the National Academy of Agrarian Sciences
of Ukraine, Novosilky, Ukrainénstitute of Agroecology and
Environmental Management of the National Academy of Agrarian
Sciences of Ukraine, Kyiv, Ukraidtnstitute of Agroecology and
Environmental Management of the National Academy of Agrarian
Sciences of Ukraine, Kyiv, Ukrainéinstitute of Agroecology and
Environmental Management of the National Academy of Agrarian
Sciences of Ukraine, Kyiv, Ukraine.

WHY 1S I T | MPORTANT TO MONI TOR PESTS A

THE COMMON HOP I N URBAN ECOSYSTEMS?

17:157 17:20

Nazarii SUS, Liliya JANSE?, Anatolii ORLOVSKY!I 3, Viktoriia

TSVIHUN
lnstitute of Agroecology and Environmental Management of the National
Academy of Agrarian Sciences of Ukraine, Kyiv, Ukraifid¢ational
Academy of Agrarian Sciences of Ukraine, Kyiv, Ukraifiastitute of
Horticulture of the National Academy of Agrarian Sciences of Ukraine,
Novosilky, UkraineInstitute of Agroecology and Environmental
Management of the National Academy of Agrarian Sciences of Ukraine,
Kyiv, Ukraine.

FACTORS EFFECTI NG HOST PREFERENCES OF

PRUI NOSA ( SAY, 1830)

17:2071 17:25

YeuheniiaTKACH , I. MOVCHAN
Institute of Agroecology and Environmental Management of NAAS,
Metrologichna, Kyiv, Ukraine

ALTERNATI VE CARBON I N AGRI CULTURAL PRO
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17:257 17:30
Viktoriya STARODUB, Yevheniia TKACH, Andrii KRYZHANIVSKYJ
Department of Agroecology and Biosafety, Institute of Agroecology and
Environmental Management of NAAS, Kyiv, Ukraine.
FREQUENCY OF OCCURRENCE, ABUNDANCE OF
PLANT SPECIES I' N AGROCENOSES (ON THE E
REGI ON)

17:3071 17:35
Viktoriya TSVIHUN, Iryna GUMENIUK
Department of Agroecology and Biosafety, Institute of Agroecology and
Environmental Management of NAAS, Kyiv, Ukraine
VI RAL AND BACTERI AL DI SEASES OF PLANTS
ECOSYSTEMS OF UKRAI NE

17:351 17:40
Danara SMAIL 12
1Licensed Expert on fAdgUWriewme rosiitlydi mfg o
Hungary
| MPACT OF WASTE MANAGEMENT ON CLI MATE
THE EXAMPLE OF KAZAKHSTAN

17:407 17:45
Felicia Itunu WOLE -ALO*, Bosede Olufunmilayo AKINWALERE,
Gbolade Evelyn AGBOMUSERIN, Abosede ADESOLA
Department of Agricultural Extension and Communication Technology,
Federal University of Technology, Akure, Nigeria
FACTORS AFFECTI NG MARKET ORI ENTATI ON O
I N EKI Tl STATE, NI GERI A

17:457 17:50
Felicia Itunu WOLE -ALO ", Gbolade Evelyn AGBOMUSERIN, Matthew Olalekan
I'YANDA

Department of Agricultural Extension and Communication Technology,

Federal University of Technology, Akure, Nigeria
FACTORS AFFECTI NG CONSUMERS ATTI TUDE T
RI' CE PRODUCTI ON AND CONSUMPTI ON I N OGL
NI GERI A
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17:507 17:55
Bekalu Melis ALEHEGNL1, Dagnenet Sultan ALEMU2

IAssosa University, college of Agriculture, Department of Soil Resource

and Watershed Management, Ethiopia.

2Bahir Dar university faculty of civil and Water Resource Engineering,

Ethiopia
EFFECT OF DEFI CIT I RRI GATI ON ON BARLEY
WATER PRODUCTI VI TY THROUGH FI ELD EXPER
MODELI NG AT KOGA | RRI GATI ON SCHEME, AM
ETHI OPI A

17:557 18:00
Sahel HAGHIGHI, Forood SHARIFI

Soil Conservation and Watershed Management Research Institute,

Tehran, Iran
EVALUATI ON OF THE PERFORMANCE AND QUAL
VETI VER PLANT UNDER THE I NFLUENCE OF S
ENVI RONMENTAL FACTORS (CASE STUDY: sSI D
SANGAR DAM RESERAR) R
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10" of May 2024 (Friday)

09:007 10:30 Plenary Session B
Chair of the Session: Giuseppe CIABURRO

Pl4: 09:007 09:30
Ayan CHATTERJEE
Department of Allied Health, School of Health and Medical Sciences,
Adamas University, India
| MPACT OF CLI MATE CHANGE ON CARDI

PERFORMANCE

P15 09:30i1 10:00
Salma LATIQUE
Biomedical and Translational Research Laboratory, Faculty of Medicine,
Pharmacy and Dentistry of Fez, Sidi Mohamed Ben Abdellah University,
Morocco.
EXPLORI NG THE POTENTI AL -DERMYEBOAL GAE
Bl OACTI VE COMPOUNDS FOR NUTRACEUTI CAL
PHARMACEUTI CAL APPLI CATI ONS: CURRENT S
FUTURE DI RECTI ONS

PI6 10:001 10:30
S8ndor J. Zsarn-czai, Hosam E. A. F.
Cbuda University, RejtR S8ndor Facu
Environmental Engineering, Institute of Environmental Engineering and
Natural Sciences, Budapest, Hungary
SUSTAI NABI LI'TY OF FOOD SHARFL,Y NODGRTMH DDL
AFRI CA AND | NDI A BET2ZWEEN 2010
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s
10:307 11:30 Technical SessionAll SessionsA, B, C, D, and E
Chair of the Session: Hosam BAYOUMI HAMUDA
10:307 10:50

Keynote Speaker:
Sg§ndor KUKOYbCS &n AAICIRI a3 Fe@EicKCCS
KUKOVICS !
Hungarian Sheep an
Hungary®Uni ver sity of
Hungary.
MI TI GATI ON OF THE ENVI RONMENTAL EFFECT
CATTLE BY USI NG BENTONITE CLAY MI NERAL
SUPPLEMENT

d Goat Dairying P
T o k &4ngus IS8 Adong,p at a k

10:507 11:00

Asma BEN AMARA?3 Manel CHEFFI?, Monia EL HAJJI 3, Emna

AMMAR %4 Mohamed Ali TRIKI 2
1L aboratory of Environmental Sciences and Sustainable Development,
University of Sfax, Preparatory Institute for Engineering Studies of Sfax,
Sfax, TunisiaZLaboratory of Improvement and Protection of Olive Tree
Genetic Resources, Olive Tree Institute, University of Sfax, Sfax, Tunisia;
3Laboratory of Advanced Research in Industrial and Logistic Engineering,
Team OSIL, National High School of Electrical and Mechanical
Engineering, University Hassan I, Casablanca, Moroticatoratory of
Environment Scienseand Sustainable Development, University of Sfax,
National Engineering School of Sfax, Tunisia.

THE ANTI FUNGAL ACTI-NERMENFEDWOOMPOST

TEAS AGAI NST FUSARI UM CROWN AND ROOT R
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1

s

11:007 11:10
Meriem BENAMARA -BELLAGHA, Malika BARKAT1, Rim Tinhinene
MAOUGAL
Biotechnology and food quality laboratory (Bioqual,) INATAA, UFMC1,
Constantine, Algeria.
OLI VE POMACE VALORI ZATI ON

11:207 12:00

Workshop Special Session:
Environmental Health and Climatic Change
(How humanity can solve climate change,
alleviate poverty, and save biodiversity)

Keynote Speaker

Hosam E.A.F. BAYOUMI HAMUDA
Obuda University, Rejto Sandor Faculty of Light Industry and
Environmental Engineering, Institute of Environmental Engineering and
Natural Sciences, Budapest, Hungary.

ORGANI C SOl L AND FARMI NG: AS CLI MATE

ADAPTATI ON AND MITI GATI ON STRATEGI ES

12:15 Closing the Symposium
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Author(S)

Page Number

Presentation Title

Abstract

| Full Paper

Plenary Lectures

Ratnesh DAS

CARBON NANOTUBE
NANOPARTI CLES A
EFFI CI ENT

ELECTROCHEMI CAL
FOR THE ANALYSI
CALCI UM CHANNEL
BLOCKERS

95

Lyudmyla
SYMOCHKO

ANTIBIOTIC POLLUTION IN
THE ENVIRONMENT: FROM
MICROBIAL ECOLOGY TO
PUBLIC HEALTH

96

Giuseppe CIABURRO

ADVANCED SOUND EVENT
DETECTION FOR SMART
HOME SECURITY SYSTEMS

98

Ayan CHATTERJEE

I MPACT OF CLI M£
CHANGE ON CARDI
PERFORMANCE

99

Salma LATIQUE

EXPLORING THE POTENTIAL
OF MICROALGAE-DERIVED
BIOACTIVE COMPOUNDS
FOR NUTRACEUTICAL AND
PHARMACEUTICAL
APPLICATIONS: CURRENT
STATUS AND FUTURE
DIRECTIONS

101

S8ndor J. ZSAI
Hosam E.A.F. BAYOUMI
HAMUDA

SUSTAINABILITY OF FOOD
SUPPLY OF MIDDLEEAST,
NORTH-AFRICA AND INDIA
BETWEEN 20162020

103

235

Keynote Lectures

Rahul HAJARE

QUALITATIVE AND
QUANTITATIVE ANALYSIS
OF PERSIMMON, AN
AMERICAN TOMATO

106

Hosam E.A.F. BAYOUMI

HAMUDA

I MPACTS OF ZI NC
SI LVAR ENGI NEEKF

NANOPARTI CLES C

107
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GROWTHROMOTI NG
BACTERI A I N
AGRI CULTURAL SC

Cgnes BCLINT,

HEAVY METAL L OA
THE SLURRY AREA

Ferenc KUKOVICS

TUSI NG BENTONI TE

MI NERAL AS A FE

SUPPLEMENT

CZEKMEISTER, Xuechu 110 251
’ PAKS NUCLEAR PC
WANG, Csaba NHPLANT
. ARTIFICIAL INTELLIGENCE
gﬁﬁw:g TATLAH, Durke- | pevoLUTION IN EDUCATION 112
AND WAY FORWARD
MI TI GATI ON OF T
Ssndor Kukovi(grY SONMENIAL
NACR, Attila ¢ 114

Oral Presentation Sessions

Technical SessiorfA)

Agriculture and Soil Improvement, Food Securi
and Green Growth

Asmaa RHAZOUANI, Halima

HEPATIC EFFECTS OF
GRAPHENE OXIDE (GO): A

Naima FDIL, Najib KISSANI,
Halima GAMRANI, Moulay
Mustapha BOUYATAS

IN MICE: BIOCHEMICAL AND
HISTOLOGICAL STUDY

gégﬂgﬁm "F'E:gg;im MACROSCOPIC AND HISTO —
' BIOCHEMICAL ANALYSIS
REVI EW ON
Henok ABEBE, Henok EP1 DEMI OLOGI CAL
MULATU, Samuel | NTERFACE OF FC 127
KELEMEWORK MOUTH DI SEASES
WI LD ANI MALS, L
ANI MALS AND HUN
ANALYSIS OF THE
Kenza IRINISLIMANE MANAGEMENT SYSTEM 128
ACCIDENT RISKS
Rahat SIRAJ THREATS TO WILDLIFE 129
ISOLATION OF PATHOGENIC
RahulKUMAR BACTERIA FROM DISEASED 130
HETEROPNEUSTES FOSSILIS
Asmaa HAJKHLIFA, Faissal
AZIZ, Maroua Ait TASTIFT, | AMELIORATIVE EFFECT OF
Souad SELLAMI, Hanane ONONIS NATRIX AGAINST
RAIS, Miloud HAMMOUD, CHRONIC LEAD POISONING 131

Technical Sessior{B)

Agriculture and Soil Improvement, Food Securi

and Green Growth

Session (B1)
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ECOSYSTEMS & L/
st b EED CONSERVATI ON =
EVALUATION OF STORED
Sana AHMED, Sufia ZAMAN, CARBON IN URBAN TREES
Abhijit MITRA OF KOLKATA CITY USING
EMERGING TECHNOLOGIES
NAVIGATING THE LEGAL
LABYRINTH: BALANCING
Lateefat Adeola BELLO TOURISM, ENVIRONMENTAL 136
HEALTH, AND BIOSECURITY
LANDSCAPE SCALE STUDY
OF HYDROMORPHOLOGICAL

CHANGES OF B Kk

134

Igor DUKAY STREAM (SZENTENDRE) AND 137 278
THEIR EFFECTS ON
NATUTAL STATE
fXEr[‘;‘LBLIERLF;ﬁaDkAQEEm BIOBASED HYDROGELS AS A
: ’ and, RESILIENT SOLUTION FOR
Faissal AZIZ, Naaila 139
WATER-EFFICIENT
OUAZZANI, Abdelhag EL |y <o oo
ARRAM
I "HIP IMPLANT OPTIMIZATION
I\RA:NSKS\)"I’TE‘S” ALKENT ySING LATTICE 141 286
STRUCTURES
. . EXAMINING SOIL
Eﬁ&”&ﬁgf?ﬂ%ﬁgm’\g”fh CHARACTERISTICS USING 145
TRIKI SATELLITE-BASED IMAGING
TECHNIQUES

UTILIZATION OF THE
POULTRY INDUSTRY BY-
PRODUCTS PAW WASTE FOR
THE PRODUCTION OF AN 143 289
ALTERNATE MATERIAL OF
EXOTIC LIKE LEATHER:
WASTE TO THE HEALTH
SEDIMENT ANALYSIS OF
MIOCENE DEPOSITS IN THE
RED BAY FORMATION,
Belkasim KHAMEISS FLORIDA: INSIGHTS INTO 145 303
NEARSHORE MARINE
FACIES AND LITHOLOGICAL
DISCREPANCIES

Zerihun TESHOME, Tamrat
TESFAYE, Tsion BELAY

Technical Sessior{B2)
AGROECOLOGICAL

S.'f/??-sDMEXAJ AO'\I';(kLé';]Ee”r“”y ASSESSMENT OF HERBICIDE 146
' APPLICATION FOR

FOAA MONOCULTURE MAIZE

Hayet HFAIEDH, Emna CO-COMPOSTING OF SHRIMP
BOUAZIZI, Yaakoub SHELL WASTE AND OLIVE 148
GHARBI, Mohamed Al LEAVES: PHYSICO

TRIKI CHEMICAL AND
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Eetizez KAROUI, Karim

AGRONOMIC QUALITY
ASSESSMENT

ROLE OF MARINE ALGAE IN
PLANT GROWTH AND

ENNOURI, Mohammed Ali PROTECTION FOR 150 315
TRIKI, Monia ENNOURI SUSTAINABLE
AGRICULTURE
ghE'ZI';‘rl‘f :ﬁHIOUY’ '\'(h;’“sc'?el ELECTROBLOW SPUN
' HYBRID NANOFIBERS: A
Mehmet Durmus CALISIR,
Manal ZEFZOUFI, Salima NEW PERSPECTIVE IN 151
; L ACTIVE PACKAGING
ATLAS, Majdouline MATERIALS
BELAQZIZ, Faissal AZIZ
Abdousalam AHMED THE EMI SSI ON OF
ALGAIDI, Hosam E.A.F. OXI DE AND CARBZC
BAYOUMI HAMODA, DI OX| DE EROM CLU 153 326
Ibrahim ISSA, Yosof SALEH SOl L
HAMID
Izhar ULLAH, Shabir TAXONOMI C STUDY
AHMAD, Sardar Azhar SPI DER ( ARACHNI
MAHMOOD, Said Nawaz ARANEAE) FAUNA 14 332
KHAN, Asifa KHAN, DI STRI' CT BATTACGC
Mohammad YOUSAF PAKI STAN
PEDOLOGICAL
Zita ZSEMBERY, Dorottya BACKGROUND FOR 155 351
PUJSZ EARTHWORM RESEARCH IN
THE G¥D¥LLTf HI L
EXPLORI NG THE F
Amal OMRI, Sofiane COMPOSI TI ON ANTI
ABDELHAMID, Mohamed SENSORY CHARACT 156
AYADI, Cinzia BENINCASA [OF OLI VE Ol LS F
CULTI VARS I N TU
AN | NNOVATI VE A
Hosam E.A.F. BAYOUMI OF Bl OREMEDI AT 157
HAMUDA ENZYMATI C DEGRZE
OF XENOBI OTI CS
Technical Session (B3)
COMPARING SOIL
Zita ZSEMBERY PROPERTIES OF NATURAL 159 358
AND ARABLE AREAS
EFFECT MORINGA OLEIFERA
LEAVES ON AEROMONAS
REETU, Rahul KUMAR HYDROPHILA INEECTED 160
COMMON CARP
DETERMI NATI ON
. . VOLATI LE PROFI
;"gt‘f&ﬁRKAT’ Nassim | ENDEMI C PLANT! 161
THE BI SKRA RE¢
( ALGERI A)
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Air, Water & Sediment®ollution and Waste

Technical SessiorfC) Management

Technical Session (C1)

ANALYSI S ON LOV
TEMPERATURE SYN

OF NANO ALPHA A 163 363
POWDER WI T-8T E ®C
HYDROLYSI S

DRI VI NG CI RCUL /

ECONOMY THROUGH

VALORI ZATI ON: A 164

STUDY OF TEXTI L

(Bl O)DYES

A RELATI ON BETV

EXTREME DAI LY

PRECI PI TATI ON A 166 388
EXTREME SIHEGRRVT

Rahele Khosravi NESIANI,
Meysam NASERI

Filipa Duque FONSECA, M.
Nazar ® Coel ho

Y.L. ROMERGO, J.
BESSEMBINDER, N.C. VAN
DE GIESEN, F.H.M. VAN DE

VEN PRECI PI TATI ON

TAXONOMI C OBSEF

AND ENVI RONMENT
Belkasim KHAMEISS, SI GNI FI CANCE Ot 167 400
Makenna HARRIS FORAMI NI FERA FF

ANTHONY' S BAY,
NORTHEAST HONDLU

BI OREMEDI ATI ON
WASTEWATER AND
VALORI ZATI ON OF

MI CROAL GAE: A 168
SUSTAI NABLE SOL
FOR ENVI RONMENI
ECONOMI C CHALLE
HYDROGEOCHEMI C/
STUDY OF THE
Osama A. EL FALLAH, GROUNDWATER I N
Ahmed ABUHARARA COASTAL AREA,
NORTHEASTERN OF
BENGHAZI CITY,
UTI LI ZI NG AGRI C
WASTE FOR EFFI C
REMOVAL OF ORGA 171
MI CRROOLLUTANTS
WATER AND WASTE

Technical Session (C2)
DETAI LED ANALYS
UNDERSTANDI NG C
CARBON/ I RON CON
Rahele Khosravi NESIANI, MI CROFI BER CATA

Imane EI-BAGGAR,
Mohammed ALAQOUI
MHAMDI, Jamila BAHHOU,
Salma LATIQUE

170 377

Osamah J. AISAREJI,

M- ni ka MEI CZI |
Rugayah Ali GRMASHA,
Viola SOMOGY]I

Meysam NASERI DERI VED FROM Bl LIS 411
HEMOGLOBI N PROI
LI THIGQXW GEN
BATTERI ES
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| NTERNATI ONAL
COOPERATI ON I N
Madina IGIBAYEVA OF WATER SECURI 174 420
KAZAKHSTAN ON T
TO STABILITY
THE | MPACT OF
ANTHROPOGENI C £
Sihem HEDJAL, Abdelwaheb ON WAT ER QU ATLH ET
BENAMARA SANHADJA WETLAN
COMPLEX ( NORTHE
ALGERI A)
MUNI CI PAL SOLI LC
MANAGEMENT. ANA
Eva Lota CIUGANSCHI AND COMPARI SON 179
PRACTI CES I N FI
THE REPUBLI C OF
DELEGATED PUBLI
Leocadie ODOULAMI, Rene DRI NKI NG WATER

176

AYEMAN ZODEKON I N THE MUNI CI P2 Ee 2z
DASSAOUME ( BENI
THE CURRENT STZ
Rugayah Ali GRMASHA, POLYCYCLIC ARONMN
Osamah J. ALISAREJI, HYDROCARBONS (F 180
M- ni ka MEICZIIPOLLUTI ON I N L #
STENGERK OV & C S BALATON SEDI MEN
HUNGARY
WATER | NSECURI T
Ol Wl TS0 CITY OF MYKOLAI 181

Oleksandra KOVALSKA WART| ME CONDI TI

THE STATUS OF T
SURFACE WATERS
BUZKY ESTUARY V 183
MY KOLAI V CI-WAR
AND WARTI ME PEF
ROCK PHOSPHATE
AMENDMENT AND T

Olena MITRYASOVA, Viktor
SMYRNOV, Andrii MATS

Afef SAI, Sonia BEN ROLE OF SERRATI
YOUNES, Ali ELLAFI, Amel Y PLYMUTHI CA BMA1l
MOULA, Juan Manuel I N ENHANCI NG MI 185
SCNCHEEo Ez, M(NUTRI TI ON AND t
Ali BORGI METAL RHI Z20
ACCUMUL AT I VOINC Il A
FABA L
Sara ELHAMJI, Maryem COMPARATI VE EVA
MINHAJ, Karim SBIHI, Jihen | OF PHENOL REMO\ 187
ELLEUCH, Naaila MI CROALGAE FRON
OUAZZANI, Faissal AZIZ ECOSYSTEMS
EVALUATI ON OF
CONTAMI NANT LEYV
Rainiel Brkyan V. WATER, SEDI MENT 189
DOMASIAN FI SH FOR HEALTEH

ASSESSMENT | N £
ECOSYSTEMS
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Imane HAYDARI, Jamila
SABYH, Jihen ELLEUCH,
Naaila OUAZZANI, Laila
MANDI, Faissal AZIZ

Maryem MINHAJ, Sara
ELHAMJI, Karim SBIHI,
Jihen ELLEUCH, Naaila
OUAZZANI, Faissal AZIZ

Mustafa HATHAL, Viola
SOMOGYI

Abdel fettah GI
DOMINGUES

Nathalie PANO, Nada
NEHME, Jalal HALWANI,
Kostas KARANTININIS,
Najah TALEB

Abdelhag EL ARRAM, Achraf
BERRADI, AhlamLAFDALI ,
Faissal AZIZ

Mouhsine BELLAJ, Hicham
YAZID, Abdelmajid REGTI,
Mohammadine EL HADDAD,
Abdelkrim ABOURRICHE,
Lhoucine GEBRATI, Faissal
AZIZ

Session (D)

Invited Speaker
Neha Singh RAGHUVANSHI,

SUSTAI NABLE
NANOPARTI CLE SY
FOR EFFI CI ENT F
ELI MI NATI ON I N
EFFLUENTS

DI ATOM EFFI CI EN
ORGANI C

MI CROPOLLUTANT S
REMOVAL: AN EVA
STUDY

NUMERI CAL SI MUL
AND FLOW VI SUAL
OF BAGHDAD CI T)
RI' VER USI NG CON
MULTI PHYSI CS
DEVELOPMENTAL,
BEHAVI ORAL AND
Bl OCHEMI CAL EFF
ANTHRACENE ?AND
ZEBRAFI SH EMBRY
LEBANESE AGRO

| NDUSTRI ES® KNC
I N FOOD LOSS | ¢
STEP TOWARD THE
SUSTAI NABLE
DEVELOPMENT GO/
EC&RI ENDLY
POLYSACCHMBRISED
HYDROGELS FOR
SUSTAI NABLE | RF
COMPREHENSI VE ¢
THE EFFI CI ENT
ELI MI NATI ON OF
RED S DYE | N WA
AN E-ERI ENDLY- CL
CHI TOSAN COMPO¢
EXPERI MENTAL AN
THEORETI CAL

I NVESTI GATI ON

190

191

192

193

1%

1%

197

438

450

Artificial intelligence Bioinformatics, Circular

Economy Strategy

SECURING THE BIOSPHERE
FOR FUTURE GENERATIONS

grpf’)'(tgdgHAR" L USING ARTIFICIAL Ly 20t
INTELLIGENCE
SUSTAINABLE FASHION-
Rashmi RATHORE THE ONLY REMEDY FOR 118
FAST FASHION
Oral Speaker
. COMPUTATIONAL
Mohamed Sabri BENSAAD ESTIMATION OF THE ECG 200
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TOXICITY RISKS,

BIODEGRADABILITY,

PERSISTENCE AND

BIOACCUMULATION

FACTOR OF FOUR BIO

COMPOUNDS

GROUP METHOD OF
Mohamed DASSAMIOUR, HANDLI-BNAGSED MOD

Djamel SAMAI, Naima FOR PREDI CTI NG 201

FAGHMOUS, R®EdA{CONCENTRATI ON |

BOUSTILA SEDI MENTARY PHC
ROCK

CHANNEL SELECTI
ENHANCEMENT I N

Akeel BDRANY, SattarB. | 5o\ | T/ VE RADI ( 203 457

SADKHAN NETWORKS BASED
FUzZZY APPROACH
Session (E) Energy Research & Application

EmRke | MRE, L ¢

P®t er FELKER,

NEMCSI CS, Ant ¢

Tam8s WEI DI NGI

MAY ER, Ti bor IENERGY UTI LI SAT

G8bor Ml L E, LiMSW LANDFI LL HI 120

Ulsbold AYURZANA, OF HUNGARY

Delphin KABEY,

Habaguhirwa VEDASTE,

Cgnes BCLI NT,

Zolt8&8n KAPROS

Amberbir WONDIMU, Yang =gl BN OE HNOVEL

CHAOJUN, Guo YAFE, MACK =TL € POR HL 205

Ebenezer OMARI FOMER DENSL T
APPLI CATI ONS
STUDY OF POLLUT
EMI SSI ONS FORM¢/

Abdelkader HEMAIZIA, PREMI XED BURNEF

Dominique THEVENIN EFFECTS OF EQUI

RATI O AND GEOME

MODI FI CATI ON

ENERGY CRI SI S |

AFRI CA: ASSESSN

THE EFFECTS OF 208 478

SHEDDI NG ON THE

LOGI STI CS CONTE

THE ANTIFUNGAL ACTIVITY

206

Mathapelo Kgolomela
MOTIMELE

Asma BEN AMARA, Manel

. OF TWO-FERMENTED
ngnEaFle'\&?Flea l\E/I'at'aAnfg:j Aji| COMPOST TEAS AGAINST 210
=iy ' FUSARIUM CROWN AND

ROOT ROT
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Meriem BENAMARA-
BELLAGHA, Malika
BARKAT, Rim Tinhinene
MAOUGAL

OLIVE POMACE
VALORIZATION

212

POSTER SESSION (A, B, C, D, E and F)

Asad ULLAH

Hafiza Qurat ul Ain SAMI

Evan DAYOUB, Jihad
IBRAHIM, Samar HASAN,
Ola KAJO

Lara R¥Wbia BOI
Levente KARDOS

Sara MOGHNIE, Jalal
HALWANI, Khaled YOUNES,
Grasset LAURENT

Karima DRICI, Cherifa
ABDELBAKI, Yamina EL
MEDDAHI

Iryna GUMENIUK, Alla
LEVISHKO

AlyonaBUNAS, V.
DVORETSKY!I

Anatolii ORLOVSKYI,
Nazarii SUS, Iryna
GUMENIUK, Viktoriia
TSVIHUN

GRAPHENE, -A GAN
CHANGER | N SCI E
TECHNOLOGY

ENVI RONMENTALLY
MAGNETI C NANOC/
FOR THE PRODUCI
Bl ODI ESEL FROM
PI NNATA Ol L

THE EFFECT OF \
Bl OCHAR ON SOI L
DENSI TY AND POF
DI STRI BUTI ON
PROMOTI NG

ENVI RONMENTAL FH
THROUGH PCLI NK¢/
WASH COMPOSTI NC
THE APPLI CATI ON
THERMOCHEMOLYSI
THE MOLECULAR
CHARACTERI ZATI C
OMBROTROPHI C PE
A PRI NCI PAL CON
ANALYSI S APPROZA
A HI ERARCHI CAL
ANALYTI CAL PROC
ASSESS THHER®INC
BEHAVI OR OF THE
SUPPLY SYGAEHM C
KHEMI S MI LI ANA,
DEFLA, ALGERI A
SOI'L MI CROBI OCE
THE CURRENT STEA
THE STATE OF TF
MI CROORGANI SM
COMMUNI TY UNDEF
| NFLUENCE OF T¢#
ORGANM NERAL
FERTI LI SER DI AN
GROW

WHY 1S I T | MPOF
MONI TOR PESTS /£
PATHOGENS OF T&H
COMMON HOP | N L
ECOSYSTEMS?

215

216

217

218

219

221

222

224

225
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Nazarii SUS, Liliya JANSE,
Anatolii ORLOVSKYI,
Viktoriia TSVIHUN

YeuheniiaTKACH, I.
MOVCHAN

Viktoriya STARODUB,
Yevheniia TKACH, Andrii
KRYZHANIVSKYJ

Viktoriya TSVIHUN, Iryna
GUMENIUK

Danara SMAIL

Bekalu Melis ALEHEGN,
Dagnenet Sultan ALEMU

SaheHAGHIGHI,
ForoodSHARIFI

Felicia Itunu WOLEALO,
Bosede Olufunmilayo
AKINWALERE, Gbolade
Evelyn AGBOMUSERIN,
Abosede ADESOLA

Felicia ltunu WOLEALO,
Gbolade Evelyn
AGBOMUSERIN, Matthew
Olalekan IYANDA

Workshop Special Session:

FACTORS EFFECTI
PREFERENCES OF
METCALFA PRUI NC
1830)
ALTERNATI VE CAR
AGRI CULTURAL
PRODUCTI ON
FREQUENCY OF
OCCURRENCE, ABL
OF ADVENTI VE PL
SPECIES I N AGRC
(ON THE EXAMPLE
ODESA REGI ON)
VI RAL AND BACTE
DI SEASES OF PL/
FOREST ECOSYSTE
UKRAI NE

| MPACT OF WASTE
MANAGEMENT ON
CHANGE ON THE E
OF KAZAKHSTAN
EFFECT OF DEFI C
| RRI GATI ON ON E
YI ELD AND WATER
PRODUCTI VI TY T&k
FIELD EXPERI ME
MODELI NG AT KOC
| RRI GATI ON SCHE
AMHARA REGI ON,
EVALUATI ON OF T
PERFORMANCE ANEL
QUALI TY OF VETI
PLANT UNDER THE
| NELUENCE OF S¢
ENVI RONMENTAL F
(CASE STUDY: SI
SANGAR DAM RE-SE
| RAN)

FACTORS AFFECTI
MARKET ORI ENTAT
RI' CE FARMERS I N
STATE, NI GERI A

FACTORS AFFECTI
CONSUMERS ATTI T
TOWARDS LOCAL F
PRODUCTI ON AND
CONSUMPTI ON | N
STATE, NI GERI A

226

227

228

229

231

232

233

178

503

489

495
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CARBON NANOTUBES AND NANOPARTI CLES AS
ELECTROCHEMI CAL SENSOR FOR THE ANALYS|
CHANNEL BLOCKERS

Ratnesh DAS

Department of Chemistry, Dr Harisingh Gour Central University, Sagar, India.
E-mail: ratneshdasl@gmail.com

The electrochemically functionalized multiwalled carbon nanotubes/copper nanoparticles
(fMWCNT/CuNPs) carbon paste electrodédM\WWCNT/CuNPsCPE) was successfully

modified by silver nanoparticles (AgNPs) via electrocatalytic process. The formation of
modified electrode (AgNPEBMWCNT/Cu NRCPE) was observed by Field Emission Scanning
Electron Microscopy and -Xay diffraction techniques. The -psepared electrodes were
explored for the trace recognition of calcium channel blocker drug amlodipine besylate (ADB)
using cyclic voltammetry and electrochemical impedance spectroscopy measurements. Kinetic
parameters | ike electron transfer coefficie
coverage (0), charge tr ansf e rtransfer eatefconstante n t (
(kapp) for the designed electrodes were evaluated. The nanoparticles based electrochemical
sensor displayed high sensitivity, good selectivity and favorable catalytic ability for the
oxidation of calcium channel blocker drug.

Keywords carbon nanotubes and nanoparticles as an efficient electrochemical sensor
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ANTI BI OTI C POLLUTI ON I N THE ENVI RON
MI CROBI AL ECOLOGY TO PUBLI C HEAL"

Lyudmyla SYMOCHKO 1234

Uzhhorod National University, Uzhhorod, Ukraine

Uni versity of Coimbra, Cal-ada Martim
3Institute of Agroecology and Environmental Management NAAS, Metrolohichna,
Kyiv, Ukraine

4“CERNAS Research Centre for Natural Resources, Environment and Society, Escola
Superior Agr 8ria PodreugaCoi mbr a, Coi mk
E-mail: lyudmilassem@gmail.com

The World Health Organization has classified antimicrobial resistance (AS&)major global
health concern. With soils providing nearly 98.8% of the world's food, the soil microbiome
plays a critical role in the transmission AMR to humansOur research reveals that the
systematic use of organic fertilizers containing antibiotic residues disrupts the structure of the
soil microbiome. This disruption alters both the functional and taxonomic biodiversity, leading
to an increase in the populatiof oligotrophic and pedotrophic microbiota, while significantly
reducing the presenceof nitrogenfixing microbiota. Furthermore, pharmaceutical
contamination of agroecosystems has led to a rise in the population of antdsitant
microorganisms. Monitoring studies have indicated that external factors contribute to the
formation of an environmental resistome anelspread of antibioticesistant microorganisms.
Over a byear period, the number of antibictiesistant bacteria increased by 2.28 times, with
ESKAPE pathogens experiencing a 2fa@ll increase.Modern agroecosystems are a
significant source of pathogenic and opportunistic microorganisms, including ESKAPE
pathogens with multiple antibiotic resistances, posing a serious thyaailiohealth.

Keywords:antibiotic contamination; soil microbiome; ESKAPE pathogens, public health.
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Lyudmyla Symochko is an Ecologist and Environmental Microbiologist currently serving as an Invited Professor at
the University of Coimbra, Portugal. She holds a Doctorate in Ecology and specializes in exploring the
environmental resistome and the role of natural and transformed ecosystems as reservoirs of -aesisiatt

microorganisms. Her research focuses on detecting antibiegistant opportunistic pathogens in the environment
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ADVANCED SOUND EVENT DETECTI ON FOR S
SECURITY SYSTEMS

Giuseppe CIABURRO

Department of Architecture and I ndustr.i
Campania Luigi Vanvitelli, AVERSA, ITALY,
E-mail: giuseppe.ciaburro@unicampania.it

In safeguarding home environments, prioritizing safety stands paramount, given that domestic
mishaps often stem from neglect or oversight. In response, an innovative Automated Home
Security (AHS) system has emerged to proactively detect potential ridkis witattended
residences. Employing cesftficient acoustic sensors, this system captures and analyzes
common auditory occurrences found in household settings. Through the extraction of pertinent
characteristics from audio recordings and the creatiopexdtsograms, valuable insights are
gleaned. Subsequently, this data undergoes processing within a convolutional neural network
(CNN), enabling the identification of sound events that may pose threats to both individuals
and property in unattended homes ptessively, the model exhibits exceptional accuracy,
affirming the system's efficacy in pinpointing potentially hazardous sound events within
domestic environments left unattended.

Keywords sound event detectipamart homesecurity systems

Biography:

e

Giuseppe Ciaburro holds a a PhD in environmental technical physics a master's degree in chemical engineering,
and a master's degree in acoustic and noise control. He works at the Built Environment Control Laboratory
Universit?’ degl i "Buigiu\thivitelli.eHel has ow&n POpyaansi of work experience in
programming, first in the field of combustion and then in acoustics and noise control. His core programming
knowledge is in Python and R, and he has extensive experience of working with MAleXBert in acoustics

and noise control, Giuseppe has wide experience in teaching professional computer courses (about 20 years),
dealing with elearning as an author. He has several publications to his credit: monographs, scientific journals,
and themadt conferences. He is currently researching machine learning applications in acoustics and noise
control.
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| MPACT OF CLI MATE CHANGE ON CARDI AC
Ayan CHATTERJEE

Department of Allied Health, School of Health and Medical Sciences, Adamas
University, India

On a global scale, there is an alarming trend of increase in ambient temperatures, erratic weather
patterns, and the escalation of greenhouse gas emissions. In the Indian context, a nation highly
susceptible to climate shifts, these effects are partigufambnounced due to its varied
geography and dense population. The present study has been undertaken to assess impact of
climate change on cardiac performance among male agricultural workers occupationally
engaged in different type of tasks during padditivation time. On the other hand, rice
cultivation is an important sector of earniogportunity for the human resources engaged in
agricultural task. Moreover, in the agricultural task, cultivators often spend long hours under
direct sun, in intense heat. In view of climate change becoming a reality due to global warming,
and reports of@verse health consequences including performances getting affected in different
occupational settings in different parts of world, a study has been undertaken to assess the
impact of climate change on cardiac performance among the crop cultivators dherrsou
district of west Bengal primarily engaged in manual transplanting during paddy cultivating
time. Thermal environmental condition was assessed in terms of Wet Bulb Globe Temperature
Index, Corrected Effective Temperature, Discomfort Index and PhgsialdStrain Index. To

assess the effect of workplace heat exposure, workload and posture being adopted in their likely
impact on performance, cardiac strain indicators like net cardiac cost, estimated energy
expenditure, absolute cardiac cost and humasipal drudgery index were estimated in male
paddy cultivators involved primarily in manual straight row paddy transplanting task in
southern parts of West Bengal. The result of the study indicated that human resources are indeed
subjected to strains, alibéo different degree, as adjudged by the indicators of cardiac strain.

Keywords occupational health, environment, heat indices, mitigation, public health
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Dr. Ayan Chatterjee is currently working as AssistBnbfessor of Department of Allie
Health, School of Health and Medical Sciences of Adamas University, West Bengal,
He completed his PhD degree from University of Calcutta. He hamarh Diploma in
Social Work and Community Service from Scho@axfial Work and Community Servic
National Council of Education, Bengal. Dr. Ayan successfully completed a Certi
course in Science Communication and Media Practice conducted by Indian Scienct
Association, Kolkata; the course is supported byf DSovernment of India, and Vigye
Prasar. He authored 98 full length research papers; among them 43 as first author ir
Reviewed Journals, Conference Proceedings and as Book Chapters and also pr
papers in International and National Conferendedd at IIT Bombay, [IT Guwahati, IS
Kolkata, ISI Giridih, Jadavpur University, University of Calcutta, Vidyasagar Univer:
Indian Institute of Social Welfare and Business Management Kolkata, NIT Jalar
Aligarh Muslim University, University of NdrBengal, College of Engineering Trivandrut
Di amond Harbour Womensd University, Ur
of Dr. Ayan also authored of two Books. Dr. Ayan also received Springer Sponsored
Researcher Award for presentation offers at the 16th International Conference

Humanizing Work and Work Environment (HWWE 2018), Trivandrum, India. Dr. Ayar
received Young Scientist Best Oral Presentation award for the presentation of papel
second international conference omitonmental, Agricultural, Chemical and Biologic:i
Sciences (ICEACBS 2021). Dr. Ayan supervised sixteen dissertations for Post Gr
students and fifteen dissertations for Undergraduate students. He also has te
experience in Human Physiology, Biemistry and allied subjects at Undergradua
Postgraduate and Diploma level for 10 years 06 months. He also served as Men
Editorial Board of three UGC CARE listed journals and Reviewer of three Scopus in
and three UGC CARE listed journals. .Dhkyan also served as Editor of Four Books
different publication house. Recently Dr. Ayanappointed as an International Advis
Research Publication for the organization of 1IPHYSED.PH Training and Develof
Services, Philippines.
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EXPLORI NG THE POTENTI AL -DERMYEBOAL GA

BI OACTI VE COMPOUNDS FOR NUTRACEUTI C

PHARMACEUTI CAL APPLI CATI ONS: CURRENT
FUTURE DI RECTI ONS

Salma LATIQUE

Biomedical and Translational Research Laboratory, Faculty of Medicine, Pharmacy
and Dentistry of Fez, Sidi Mohamed Ben Abdellah University, Morocco.
E-mail: salma.latigue@uit.ac.ma

Microalgae are a promising source of bioactive compounds for the nutraceutical and
pharmaceutical sectors, with various bioactivities including antioxidantjrdlammatory,
antimicrobial, anticarcinogenic, antihypertensive, antihyperlipidemic, and ialreitt
activities. These bioactive metabolites possess significant potential for developing new
products in the food, nutraceuticals, and pharmaceuticals industries. However, their utilization
in these sectors has been limited due to challenges in tioltivharvesting, extraction, and
purification of bioactive metabolites from microalgae biomass. Currently, research is focused
on overcoming these challenges by developing more efficient aneéféestive methods for
microalgae cultivation, harvestingna extraction. The use of closed systems, such as
photobioreactors, and the optimization of light and temperature conditions can significantly
improve microalgae growth and biomass production. Additionally, the development of novel
extraction methods, su@s supercritical fluid extraction and enzyassisted extraction, can
enhance the yield and purity of bioactive metabolites. The future directions of research in this
field include the identification and characterization of single bioactive compounds from
microalgae biomass, the enhancement of microalgae growth for sufficient biomass production
annually under a sterile environment, and the examination of food safety during microalgae
technology and advancement. The regulations on production, exploitatebopnsumption of
microalgaebased bioactive compounds must also be taken as a vital concern. In conclusion,
microalgaederived bioactive compounds have significant potential in the nutraceutical and
pharmaceuticals industries. Implementing these comgoumd food products could lead to
possible health benefits for humans, and the use of microalgae as a sustainable-and cost
effective source of bioactive compounds could have significant implications for the future of
these industries.

Keywords Microalgae, bioactive compounds, nutraceutical, pharmaceutical, health benefit.
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I am an Assistant Professor at the Faculty of Medicine, Pharmacy and Dentistry of Fez, Sidi Mohamed Ben
Abdellah University. | am also a Researcher in Marine Biotechnology, specializing in plant physiology and
seaweed valorization. Additionally, | am andameer in Industry and Safety Food and an Engineer in

Biotechnology Applied to Plant Improvement at the Faculty of Sciences and Techniques, Cadi Ayyad University.
My research expertise lies in seaweed and microalgae valorization, with a focus on unlocking the potential of
algae biomass for various applications, including wastewater treatment, sustainable agriculture, and the
development of bioactive compounds fag ttharmaceutical industry. | investigate the use of seaweed liquid
extracts to enhance the agronomic performance of crops, particularly beans and wheat. This includes exploring
their effectiveness in both soil and hydroponic systems, as well as undér atvexts conditions. My research

also involves studying plant physiology and stress tolerance, with a focus on understanding the mechanisms of
abiotic stress tolerance in plants and the potential of seaweed extracts to enhance stress tolerance.
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SUSTAI NABILI'TY OF FOOD SBHARIFL,Y NEGRT™H DD

AFRI CA AND | NDI A BEBETWEBEBN SZIAITNABI LI TY

FOOD SUPPLY OFEAMITDDINBRRHCA AND | NDI A
BETWEEN -20200

S8 ndarSARNC C,Hésam E.A.F. BAYOUMI HAMUDA

Cbuda University, RejtR S8ndor Faculty
Engineering, Institute of Environmental Engineering and Natural Sciences, Budapest,
Hungary
E-mail: zsarnoczaisandorjozsef@gmail.camyoumi.hosam@wtbuda.hu

The study overviews the possible balanced food deraapgly ratio in the MENA region and

India during the researched period of 2@0020. The sustainability of food supply of selected
countries is very sensitivity accompanying with inceatde agriculturbproduction based on

the advanced innovative technology. The food-sefficient ratio mostly needs for setting up
increasing agricultural production and not food import. To obtain -wside overview for the

food balance of selected countries, the stuelyds for the working out the SPSS as statistical
program for social science systeWery strong correlations were betweeggriaulture, value
added in percent of GDP andlue of food imports over total merchandise exports in period of
20102020. The food import also could increase food sifficiency of these selected
countries, but this did not decrease their food import dependence coming abroad. For the
researched period this MENA region and India have sharply increased their food import
depemlence.To solve food import issue for decreasing food dependence is to develop the
innovationof agricultural and food production mostly in fields of mechanization, irrigation
system and chemical materials included in input, as pesticide and fertilizer accompanying with
possible less increasing trend of populations of these selected countries.

Keywords Advanced innovative technologgricultural gross valueadded, agricultural productionimport
dependencadirigated agriculture, seksufficient ratio

Biography'

S8&n d or CS£,9ndl 99 econpnaid sciences, Hungarian Academy of Sciences, Budapest and

Dr. of UnlverS|ty, World Economics, Budapest Corvinus University of Economics. In 2017 Habilitate
Doctor, in soci al sciences, i n Mananyersite rom and B
1987 work at Szent I stv8n University in G°ed°l | R.

Pagel03
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655


mailto:zsarnoczaisandorjozsef@gmail.com;
mailto:bayoumi.hosam@uni-obuda.hu

at Doctoral School. Research areas: Economics, EU Study, Regional economics, Environmental
economics. He published 220 publications with 260 independent citations, of which 200 foreign
language citations. His publications were published in Arab, EngliphniSh, Russian languages.
International scientific conferences in Turkey, Canada, Moldavia, Czech Republic, Slovakia, Lithuania,
Romania. Research project in Finland, Sweden, Denmark, Italy, Spain, France

Prof. Dr. habil. Hosam Bayoumi Hamudias CSc, in 1994 Biological sciences, Hungarian Academy

of Sciences, Budapest and Dr . of University, A
University of Agricultur al Sciences, Gede°el I R, C
Budapest,Ph D i n Bi ol ogical Sciences from GATE, God
Environment al Sciences, S He wias thd dirdctorSoh PhJ Arogramr s i t y

(200%#2015), MSc (2002 0 08 ) at Sant | st v §sworking atvdeda &nivergity G° d° |
since 2008He is Environmental Microbiologist and Soil Biotechnologist dealing with the interactions
between the microbiomes and the environmental factors for increasing soil quality and saving the soil

from pollutants and secure the soil health in agriculture. idigstigations are on the role of waste
management, soil quality, fertility, the crop production and environmental impacts related to the
application of organic wastes; measurements soil microbial biomass and enzymatic adtivities
wastewater sludge amended soils; and roles of engineered metal oxide nanoparticles in biosphere
especially the soil. Research Interest: Waste Management; Soil Biotechnology; Environmental
Protection; Sustainable; PGPR; Microbial Inoculants; Gut Micratiai and human health as well as
Environmental and Mmodern Biology
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QUALI TATI VE AND QUANTI TATI VE ANALYSI S
AN AMERI CAN TOMATO

Rahul HAJARE

School of Pharmaceutical Sciences, Sandip University India

Ddefatted persimmon flouwith n-hexane,it was steepedin distilled water.The st ar cho
morphological Persimmons are good sources of heart health. The purpose of this study was to
assess the starch extract from defatted persimmon seeds in terms of its physicochemical,
function, and morphological properti€Bhe process involved washing, hastelling, oven

drying, and milling persimmon seed#fter extractingthe functional, and physiochemical
characteristics were all examinethe starcts physicochemical analysigvealedthat it
contains7.26 percent carbohydrate$2.10percat moisture, 4.4¢percentprotein, 1.99% fat,

1.20 % fiber, and 2.99% ashit also containscalcium (194.17 mg/g), copper (0.05 mg/qg),
manganese (0.42 mg/g), magnesium (4.26 mg/g), iron (0.34 mg/g), zinc (1.59 mg/g),
phosphorus (26.1 mg/g), sodium (23.20 mg/g), potassium (37.13 mg/g), Na/K (0.62), and Ca/P
(7.44) and the functional analysesvealedhe following: swelling index (246.67%), gelation
capacity (12.00m/v), amylose (20.5%), amylopectin (79.5%yijtino digestibility (63.68%),
foaming capacityX2.69%), foaming stability (3.26%), emulsion capacity (45.48%), emulsion
stability (50.00%),and starch bulk density (0.42g/mlhis finding demonstratedhat the
defatted persimmon starchparticularlyrich in nutrients and can therefore be used m=al
supplement.

Keywords Persimmondefattedpotassium, sodium, phosphorus

Biography:

Dr. Rahul Hajare is a student dfedanta Institute Kolkatahe has completed his M. Pharm in Distinction from
Nagpur University. Professor Rahul Hajare obtained his PhD from the University of Vinayaka Mission Research
Foundation, Deemed University. He has been a research fellow at KLE UnivBesigalurufor two years.He

served as a group leader at Pune University, USA, before joining Hindu University of America, where he has been
a scholar, studied with excellent grades. He has served on several professional panels and editorial boards and is
the recipient of many awds. He has served as an associate professor at G H Raisoni University. He is a student
intern at the Institute of Indic Wisdom in Hyderabad, Telangana, India. In 2020, he will be an honorary Rosalind
member of the London Journd®sess. He is a postdoctoral fellow of the world renowned and highly respected

Dr. Ramesh S. Paranjape National AIDS Research Institute, Indian Council of Medical Research
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| MPACTS OF ZI NC AND SI LVAR ENGI NEERED
ON PLANT GRQRWOWIMDTI NG BACTERI A I N AGRI C
SOI L

Hosam E.A.F. BAYOUMI HAMUDA

Obuda University, Rejto Sandor Faculty of Light Industry and Environmental
Engineering, Institute of Environmental Engineering and Natural Sciences, Budapest,
Hungary
Email.: Bayoumi.hosam@ wabuda.hymobil: +36303900813
Orcid: http://orcid.org/00000001-73584260

The field of nanotechnology is being explored as a new source of key improvements in the
agricultural sector. Silver oxide (AgO) and zinc oxide (ZnO) engineered nanoparticles (ENPs)
have been reported to have gptiiytopathogenic activity, increase gerntioa of seeds, and
improve plant growth. Engineered nanoparticles will thereby enter soil directly through
nanoparticulate agrochemicals, and indirectly via the use of consumer and industrial products.
Plant growt is brought about when these useful PGRebacuse any of the following
mechanisms: nitrogen gNfixation, phosphate solubilization, and synthesis of phytohormones,
siderophores, and antibiotics. Due to these properties, plant gpowtioting bacteria (PGPB)

are used as soil inoculants to increase agricultural productivity. Few studies have nesed pu
cultures of ecologically important isolates to study the effects of AgO and ZnO ENPs. Similar
disturbances in soil bacterial communities caused by the same metal oxide ENPs have been
reported. Thesdisturbances were monitored by determining changes in the rates of microbial
activity, microbial biomass, or microbial community composition. The use of ENPs in a wide
range of consumer and industrial products is increasing globally. The antibactecabENPs

is mainly studied on the ensembles of the useful agricultural soil bacteria. The use of ENPs in
a wide range of consumer and industrial products is increasing globally. For example, Ag NPs
are being utilized for their antimicrobial properties textiles, food packaging, wound
dressings, medical devices like catheters, paints, water treatment processes, etc. With the global
production of NPs expected to grow to over half a million tons by 2020, the release of NPs into
the environment is bound tocrease. The useful agriculturalldbacteria are some of the key
players affecting plant productivity. Soil today is exposed to emerging pollutants like metal
ENPs. The objective of this study was to evaluate the toxicological impaatgOoaind ZnO

ENPs on agricultural soil bacteria classified as PGPB. Three types of bacterfexels,
phosphate solubilizers, and biofilm formers were exposed to ENPs. Initially, the impaed of

and ZnO ENPs at various concentratioas determined on pure cultures of the tested bacteria.
These metal oxides ENPs were then applied to soil (Pot experiment) to assess changes in
composition of bacterial communities. In the soil used, relative abundances of the dominant
and agriculturallysignificant bacterial communities,ene changed in the presence of silver

Pagel07
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655


mailto:Bayoumi.hosam@uni-obuda.hu

nanoparticles. Silver nanoparticles changed the abundance of the three bacterial communities
by 26 to 43%. Zinc oxide nanoparticles showed negligible impacts at the genus level. Thus,
Ag-NPs may impact bacterial communities in soil, and this in turn ni&yeirce processes
carried out by soil bacteridhe study evaluated the impacts of AgO and ZnO ENPs on
representatives of the three groups of bacteria known to be agriculturally relexfrers|
phosphate solubilizers, and biofilm formers. AYPs werebactericidal at relatively lower
concentrations {25 mg/l), while. ZNnGNPs exhibited a bacteriostatic effect and the inhibitory
concentrations in some cases were higher than 2500 mg/l. Continuous monitoring of microbial
growth in the presence of sl#thal concentrations of the ENPs enabled observation of finer
changes in growth response. A few isolates showed a very long lag with decreased growth
which may occur in soil. In addition, soil bacterial community composition showed a
pronounced change in th@esence of AGNPs. It may seem premature to correlate these
changes in growth patterns and community composition to agricultural productivity, but it is a
distinct possibility.

Keywords Ag nanoparticlesbacterial community compositipnext generation sequencingpil PGP
bacterig ZnO nanoparticles

Biography:

Currently, Prof . Dr . Hosam Bayoumi Hamuda is working
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He was Senior Researcher and Deputy DireofdResearch Group for Environmental Microbiology of Hungarian
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University (Budapest). Briefly, He received the degrees of B.Sc. (Chemistigotantly), M.Sc. (Biological

Sciences), University Doctor (Agricultural Scien&ssl Microbiology) and C.Sc. in Biological Sciences from
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Sciences, Bdapest, Hungary, respectively. Also, he received the PhD in Biological Sciences, Doctor Habilitation
Degree in Environment al Sciences as well as the Pro

Hungary). Also, University Doctor Degree in Natura Sci ences from E°tv°®s Lor8§nd U
Hamuda was awarded many times from different organisations, e.g., the Society of Hungarian Microbiologists
(MMT), the Hungarian Professors Council, etc. and he is a member of many Hungarian emétlanal
Organisations. Prof. Hamuda was the general secretory and now is the president of International Council of
Environmental Engineering Education (ICEEE) originated since 2010 (Budapest, Hungary) and Member of the
International Society of Developmteand Sustainability (Japan), Society of MMT, Soil Science and Agrochemistry
Committee of the Agricultural Sciences Department of IV of the Hungarian Academy of Sciences (Budapest) and
Association of Hungarian Medical Societies (MOTESZ) and others. Héhealirector of MSc program titled:

Mi crobial Science and Biotechnology (Szent I stv8n Uni
of PhD Program titled: Agricultural Environmental Microbiology and Soil Biotechnology until from 2007 to

2015 and now a member of the Environment al Sciences D
School on Materials Sciences and Technol ogies at <¢bu

editorial member, reviewer of many interiggial journals, and he organize many international conferences and
symposiums. He delivered more than 120 plenary and keynote lectures in international events and a member of
scientific committee of more than 100 conferences. He is the editor and cmaireothan 20 Proceedings Books

of International Symposium and Conferences.

Research Interest:Prof. Dr. Bayoumi Hamuda is an Environmental Microbiologist and Soil
Biotechnologist dealing with waste and wastewater management. Rhizosphere index, soil microbial
biomass and enzymatic activities. Soil Biotechnology, soil health and soil biodiversiBioSecurity,
biocontrol and biofertilizers. microbial inoculants. Colonization of Plant GrefRtbmoting
Rhizomicrobiomes (PGPR). PGPR microbial inoculants in rhizosphere. Nitrification inhibitors and
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crop quality. Monitoring of soil organic matter. Econanotoxicology. Roles of engineered metal oxide
nanoparticles in soi. Public health and health care. Bioengineering and Environmental Health.
Probiotics, antibiotics, xenobiotics, and human gut microl@sntmpacts of xenobiotics: pesticides and
other pollutants on soil bioactivities. Climatic changes and global security.
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Many people are concerned about the safety of nuclear power plants and whether they do not
pollute the soil, water, and air, and whether nuclear waste is safely stored and disposed of. The
Paks Nuclear Power Plant Ltd. has been working for several yetire dalimitation of heavy

metal contamination in the groundwater of its confined area and the identification of possible
sources. The most important goal of their operations is the safe generation of electricity in an
environmentally sound manner and ampetitive prices. To achieve their vision, they are
continuously improving their environmental protection activities, in addition to complying with
environmental regulations and rules. In this study, we compared our results on heavy metal
pollution with sveral years of data from the Nuclear Power Plant. We attempted to estimate
the potential pollution leakage from the Power Pl&atmples were taken at three locations
(groundwater monitoring wells, Danube River basin sondes, and Danube sludge) and the
concentrations of 6 heavy metals (lead, cadmium, zinc, copper, manganese, iron) were
measured. The samples were digested with a Miles1200 mega microwave digester in
preparation for the measurement. The heavy metal concentrations of the samples were
determined by atomic absorption spectroscopy using an ATI UNICAM 939 AAS. Statistical
evaluation of the results was performed by-tawtor analysis of variance using SPSS 14.0 for

the Windows software package. The results and their evaluation are as follows:

For zinc, all the wells in the area reach the contamination limit of 0.2 mMg/sliset out in the

Joint Regulation 6/2009 (IV. 14.) KvWNE ¢, NFVM. It is also noted that the water samples
from the northern Danube basin wells contain less zinc than the southern Danube water
samples. This can be compared to the zinc concentrations e@assediments. Manganese

is also found throughout the area, but no limit value is set in Regulation 6/2009. The
concentration present is probably background. Manganese weasediet lower concentrations

in sediment samples from the southern area than in the northeri\ihrébee wells analysed

had copper concentrations above the limit value of 0.2 migdnty Regulation 6/2009, except

for Z01. Copper concentrations above the limit value were measured in the Danube basin wells,
but no copper was detected in the sedimésiron, as for manganese, there is no limit value

in Regulation 6/2009. It is found in groundwater monitoring wells at low concentrations
dissolved in gnundwater but at very high concentrations in sediment samples. The sediment

Pagell0
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655


mailto:balint.agnes@uni-obuda.hu
mailto:czekmeisterd@gmail.com
mailto:victorwxch@gmail.com
mailto:Meszaros.Csaba@uni-mate.hu

samples were also subjected to ICP analysis because high concentrations of heavy metals were
found in them during atomic absorption studies. The samples contained cobalt, bismuth,
beryllium, zinc, aluminium, iron and manganese. In addition, cadmium, neaal, barium,
chromium, copper and silver were not present in detectable concentrations.

Joint Decree 6/2009 on cobalt in geological media sets a maximum contamination limit for
cobalt of 30 mg/kg dry matter and 100 mg/kg action contamination limit for cobalt, which both
samples exceeded by a large margin. As the concentrations in the nanttheouthern samples

were almost identical, contamination from the nuclear power plant can be excluded. The
Duna¥%j v8ros i1ronworks is |ikely the source o
to find out the cause of the high pollution (dughe low number of sediment samples). The
samples also contain high concentrations of bismuth, beryllium, manganese, aluminum, and
iron. For these substances, no limit values are set in Regulation 6/2009. The presence of bismuth
can also be assumedtobedut o t he activities of the Duna¥%j
shows no significant difference between the northern and southern samples, except for
manganese. The concentration of manganese is lower in the southern sample, i.e. the sample
taken fom under the power plant. The concentrations measured by the ICP confirm the results
measured by the AAS instrument. As the chemical pool has been a problem several times over
the years, we have proposed to upgrade its casing and further research igabteviest cause

of the high zinc concentrations found in wells Z01, and Z02. We also proposed to remediate
this.

Keywords Atomic absorption spectrometry (AAS), Heavy metathjctivelycoupled plasma atomic
emission spectrometry (ICP AES), Nuclear power plant
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Educational institutions bear a significant responsibility in preparing students for success in
today's evechanging business environment. It is crucial for these establishments to continually
adjust to shifting trends, ensuring that their educationalrinffe remain pertinent and
adaptable. Through this approach, they equip graduates with the necessary knowledge and skills
to excel. By prioritizing handen learning and embracing emerging technologies, educational
institutions contribute significantly shaping the future of business. Moreover, by encouraging
diverse perspectives and interdisciplinary approaches, they facilitate a deeper comprehension
of the modern business landscape.

The rapid evolution of artificial intelligence (Al) has fundamentally transformed the business
realm, necessitating adaptations in educational practices. This article explores the pivotal role
of Al in shaping the future of business education, examingigniplications for curricular
development and teaching methodologies. Furthermore, it delves into the potential challenges
hindering the integration of Al into education and proposes strategies to address these
obstacles.

Keywords Al, Education, Offerings, Business education
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MI TI GATI ON OF THE ENVI RONMENTAL EFFECT
CATTLE BY USI NG BENTONI TE CLAY MI NER
SUPPLEMENT

S8§ndor KUKOYbCS &n AAtCIRI a BEericKk CCS
KUKOVICS !

Hungarian Sheep and Goat Dairying Publ.i
Uni versity of Tok &AngusIS®Adony, plangaayk , Hunga

Although the reducing of the environmental impact of cattle keeping is the goal of many
research programs, a significant obstacle to the spread of new solutions in practice is their cost
and time, so in the current economic environment, a significantthreakh can be expected

from these opportunities in the longer term. A feeding trial was set up at the site of Angus Ltd.,
involving 31 heads of yearling bulls with an average body weight of 285 kg. The beef calves
were divided into three groups. Groupekceived 150 g/day/head bentonite, a-logt clay
mineral together with mixed feed and corn silage. Group 2 received 3,000 g/group/week of
bentonite once a week, sprinkled on the fresh litter; while Group 3 was the control, which did
not receive bentonit®uring the 109 days of the experiment, individual weight measurements
were taken a total of 8 times. The feed consumed (mixed feed, corn silage, fresh litter straw)
and the excrement falling on the litter were sampled four times and analyzed for dmny matte
mycotoxin, and ammonia content, as well as a microbiological test to assess the effect of
consumed bentonite on a wide scale. The IBM SPSS Statistics 22.0 program was used to
process the obtained data. Significant differences in the daily weight daeswaere found
between the groups at the P>5.0% level. The average daily weight gain of group 1 was 1,688
g, while this value reached 1,438 g in group 2 and 1,490 g for group 3. It was established that
the feed utilization of group 1 was 11.8% better than data of the control group. In the
laboratory tests, a significant reduction of ammonia content of the faecal sludge was detected:
it was 11.74%, lower in the bentonfied animals than in the animals of the other two groups.
The supplementary feeding of bentonite increased the number of Clostridium bawati¢hia
negative impacts on animalgxcreting intestinal muds. The environmental impact of keeping
fattening cattle can therefore be significantly reduced by using-adeticlay mineral available

from domestic sources as a feed supplement by increasing the efficiency of feed utilization and
reducing the ammonia content of faecal slud9¥lS Bentonit Ltd provided the necessary
amount of bentonite and financed the costs of the tests.

Keywords bentonite, cattle feed amendment, reduction of ammonia emission
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Institute of Environmental Engineering and Natural Sciences, Budapest, Hungary.
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Orcid: http://orcid.org/00000001-73584260

Adaptation strategies are essential to enhance soil resilience and maintain productivity under
the climate change conditions while the mitigation strategies are helpful to reduce the
greenhouse gas concentration in atmosphere. Climate change is a gelters phat have a
significant impact on soil ecosystems and natural resources. Soil ecosystem plays a vital role in
supporting agriculture, biodiversity, and overall ecosystem functioning. The effects of climate
change on soil properties are multifacetédcording to the European Soil Strategy 2050, in
relation to climate change, these two main types of soils play an important role: Organic and
Mineral soils.Organic amendment is among the global strategies for mitigating the rapidly
changing climate resulting from anthropogenic activities, such as increasing inorganic fertilizer
applications in agricultural ecosystems. Globally, soil organic matters are testitbastore

carbon (C), of global soil C stocks, although estimates vary wilalyconstitutes the largest

store of terrestrial C. When managed using Sustainable Soil Management techniques, soil can
play an important role in climate change adaptation and mitigation and could enhances the
provision of ecosystem services by storingnGhe form of C sequestration and decreasing
greenhouse gas emissions in the atmosphere. Furthermore, promising Sustainable Land
Management (SLM) options are available to improve productivity and contribute to reducing
greenhouse gas emissions and inéngasarbon sequestration. The identification of potential
areas for successful implementation and scadugof SLM, supported by proper policies and
financial mechanisms, is needed to foster wider uptake and adoption of Sustainable Land
Management. It fond that soil is managed poorly or cultivated through unsustainable
agricultural practices, soil carbon can be released into the atmosphere in the form of carbon
dioxide (CQ), which can contribute to climate change. Secondly, s organic carbon loss occurs
when organic carbon stored in the soil is converted intod@@@ethane (Ckj, both of which

are greenhouse gases that are subsequently lost from the soil, or through physical loss of carbon
by erosion. Voluntary Guidelines for Sustainable Soil Management have been developed to
support climate change adaptation and mitigatiomircalture through Finally, degraded soils

are being restored to return to providing of ecosystem services including climate change
adaptation, mitigation, and food production. Tinaintenance and increase of soil organic
matter. Proper selection of SLM options for specific conditions provide an opportunity to
enhance adaptation and mitigation of climate change and the establishment of a resilient ago
ecosystems. Innovative techngies derived from applied research, combined with appropriate
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policies and strategies, are necessary for both adaptation to and the mitigation of climate
change.

Keywords climatic warming, alaptation and mitigation strategies, soil carbon, organic soil and
farming
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Organisations. Prof. Hamuda was the general secretory and now is the president of International Council of
Environmental Engineering Education (ICEEE) originated since 2010 (Budapest, Hungary) and Member of the
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editorial member, reviewer of many interizaial journals, and he organize many international conferences and
symposiums. He delivered more than 120 plenary and keynote lectures in international events and a member of
scientific committee of more than 100 conferences. He is the editor and cmaireothan 20 Proceedings Books

of International Symposium and Conferences.

Research InterestProf. Dr. Bayoumi Hamuda is an Environmental Microbiologist and Soil Biotechnologist
dealing with waste and wastewater management. Rhizosphere index, soil microbial biomass and enzymatic
activities. Soil Biotechnology, soil health and soil biodiversityl Bimsecurity, biocontrol and biofertilizers.
microbial inoculants. Colonization of Plant Grow#romoting Rhizomicrobiomes (PGPR). PGPR microbial
inoculants in rhizosphere. Nitrification inhibitors and crop quality. Monitoring of swijanic matter.
Econanotoxicology. Roles of engineered metal oxide nanoparticles in soi. Public health and health care.
Bioengineering and Environmental Health. Probiotics, antibiotics, xenobiotics, and human gut microbiontas.
Impacts of xenobiotics: pesiiles and other pollutants on soil bioactivities. Climatic changes and global security.
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In the endeavouio protect the biosphere for future generations, leveraging the poten
artificial intelligence (Al)emerges as a groubkaking approach. Al technologies off
unprecedented abilities to monitor, assess, and address environmental challen:
endanger ecosystems globally. Through sophisticated algorithms andrdega insights, Al
facilitates comprehensive environmental surveillance, monitoring shifts in biodive
identifying pollution levels, and recognizing critical threats like deforestaind the impact:
of climate change. Additionally, Adriven conservation strategies prioritize regions
significant ecological importance, optimize efforts for habitat restoration, and combat
wildlife activities using reatime data analysis nal predictive modelling. Precisio
agriculture, climate modelling, and disaster response also benefit from Al&s prec
capabilities, promoting sustainable practices and resilience to environmental h
Embracing Al advances sustainable developnmereases publiawareness andnables
stakeholders to coll aborate effective
innovation and collective action, humanity can fulfil its duty to preserve and safegue
planet, ensuring a resilient and sustainable future for gemesato come. Concise ar
factual. It should state briefly the purpose of the research, the principal results anc
conclusions.

Keywords Al, conservation, sustainable future, generations, research
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Fashion is one of the world's most important industries, driving a significant part of the

economy. Also, it is the most resource intensive. Fast fashion has allowed all segments of
irrespective of class, income, or background to engagfgeiimedonistic and psychogenic pleast
of fashion. Fashion should be affordable to the individual, but more so to the environment. |
brandsbig and small, have made ambitious, public commitments to creating more sustainable
by 2030. But keping pace with their decarbonization commitments has been a challenge aci
industry. Sustainable fashion refers to a clothing supply chain that is ecologically and ¢
responsible. It aims to reorient the industry and consumers away fromsthfadhion model an
toward sustainable practices in sourcing, production, distribution, marketing,

consumptionSustainability as a fashion statement represents a contemporary approach to

that combines ethical values with style. Sustainabihibn offers a multitude of benefits, bc
globally and personally. Considering the number of factors involved, there are still too few

out there currently tackling all these co
roomfor i mprovement. This means simply shop

we need to completely rethink our purchasing habits and the way we consume clothes. Co
have the power to change the trajectory of fast fashion. Creatingreesarabout the impact of fa
fashion on environment is the beginning. Practicing sustainable choices is the key. Fashion an
need not be compromised if correct choices are made. Image management teaches how
attractively in a very affordd® manner. Let's create a chic world with the help of image manage
and heal the environment from the super contagious fast fashion pandemic.

Keywords Fast fashion. Sustainable fashion. Affordable fashion. Creating awareness.
management
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Energy Engineering, Faculty of Mechanical Engineering, Budapest University of
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‘Doctor al School of Applied I nformatics ar

Budapest, Hungary.
;Rejt R S8ndor Faculty, Hihgdayda Uni ver si
‘faculty of Engineering and | nfHangayati on T
OMinistry of Construction and Transport, Hungary.

Electric island networks based on renewable energy sources ingtudémost all cases a
electric generator unit based on fossil fuel (diesel engine) and an energy Stbegeore
diverse the energy source of renewables (e.g. hydroelectric power plant -efgudtic cells
+ wind power plant), the lower the performance of the mentioned auxiliary units ci
Where this is possible, it is always advisable to considerilagd$ as a source® produce
electricity. In the last few decades, aboutyfiftodern municipal landfill sites have be
established in Hungary. The previous part of the research showed that considering t
or 15 km vicinity of these municipal landfills, the 24%, 44% and 60% of the total popu
are found here within the6%, 37% and 53% of the villages and cities, so a large
centralized energy system consisting of energy hills could be made by using all landfill
paper contains the first results of the wind velocity and solar radiation measuremen
studentresearch, which may serve as a basis of the design of the energy hills. It is fot
the geometry of the hill may ensure excellent seashore wind condition, the solar radia
a more uniform time distribution and excellent cooling condition ddleetaniform, surface
wind below the solar panels.
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Corresponding authors: f.aziz@uca.ma / faissalaziz@gmail.com

Graphene oxide (GO) is a nanometric material derived from graphene, an atomical
carbon structure. Although graphene oxide is widely used in various biomedical applit
due to its unique properties, its safety remains a significant concernsdssass effects o
the liver, we administered GO at doses of 2 mg &gd 5 mg kg intraperitoneally over ¢
period of 46 days to male Swiss strain mice. After the exposure period, macrc
observation of the organs revealed significant alteratiotfseistructure and appearance
the livers of GGtreated mice compared with the control group. These alterations were «
dosedependent, highlighting the sensitivity of the liver to GO exposure levels. In adc
biochemical analyses revealed matkehanges in liver enzyme activity. We obsen
increased activity of catalase, an enzyme involved in peroxide degradation, as
increased levels of malondialdehyde (MDA), a product of lipid peroxidation, indic
oxidative stress in the liver. Hdogical results corroborated these observations, sho
dosedependent inflammation and tissue damage in the livers of mice exposed to GO

Keywords Graphene oxide, toxicity, liver, macroscopic observation, biochemical analyses, oxidative

stress.

Biography

As a 5th year PhD student at Cadi Ayyad University, I'm focusing on studying gra
oxide toxicity in biological systems. My research has already led to the publicati
two scientific papers. | have actively participated in several national and attenal
conferences during this research period. These events have been inve
opportunities for intellectual exchange, sharing ideas and establishing contacts w
peers while keeping me abreast of the latest advances in the field
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REVI EW ON EPI DEMI OLOGI CAL | NTERFACE

MOUTH DI SEASES BETWEEN WI LD ANI
ANl MALS AND HUMAN

Henok ABEBE?, Henok MULATU %*, Samuel KELEMEWORK 3

Hirna Regional Veterinary LaboratorfQromiya Regional State, Hirn&thiopia
2Habro District Livestock and Fisheries Development Office, Gelemso, Ethiopia

MAL S,

3Guba Koricha District Livestock and Fisheries Development Office, Komona, Ethiopia

Corresponding author: Henok Mulat&Email: henokmulatu5@gmail.com
Orcid:_http://orcid.org/00080001-73584260

Diseases transmission at willdmestic interfaces is an important epidemiological issu
most continents. Humans live increasingly in the proximity of natural areas, lead
increased interactions between people, their livestock and wildlife. Wikslifenaintenanc:
host for several significant livestock diseases. The raised strategy for cattle herder
wildlife/livestock interface might be to decrease the likelihood of livestock depredati
avoiding the use of protected areas when the @int in communal lands are adequiz
Interspecific pathogen transmission may occur in complex smutngical systems at wHc
domestic interfaces that have so far been seldom studied. The potential spill over of 1
mouth disease (FMD) virus at thaldlife -livestock interface and interventions to cont
disease transmission at the wildllfieestock interface is the preseady challenging due t
different reasons. The risk of pathogen spill over between sympatric host populat
restricted tolimited areas at specific seasons and predators could mitigate inters
disease transmission. There is also limited studies considering humans, livestock and
concurrently. This review outlines epidemiological interfaces for the spread taRado
Mouth Disease.

Keywords FootandMouth Disease, Epidemiology livestockWildlife-Human Coexistence
interspecific contacts
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ANALYSI S OF THE MANAGEMENT SYSTEM ACCI

Kenza IRINISLIMANE

Mechani cal Engineering Department,
Algeria.
k.irinislimane@univboumerdes.d206.99.95.80.82

In anunstable economic environment, the organization is daily faced with a multitude ¢
of very different importance and nature. These riskis disrupt the achievement of the
objectives.The question of controlling accident risks is a problem today. fhiidatter is
taken into consideration by the majority of company management or organidigienwe
need to know how these departments react to these Tisk®pe, companies are asking-
an instrument allowing the daily managementisk within dl companies regardless of i
sector of activity, its size, this instrumeist risk management. Risk management i
management method that allows the compatytov its risks and measure their importar
and it aims to control all of thesesks. To do this, it uses a set of methods and too
identify, analyzeand address risks, with the aim of providing reasonable assurance t|
objectives will be achievedbjectives of the organization. It thus involves all member
the organization at allmes.levels of the hierarchy.

Keywords Environmentmanagement, Risk, organization
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THREATS TO WI LDLI FE
Rahat SIRAJ

Hazara University suCampus Battagram, Battagram, Pakistan
Email: rahatsiraj57@gmail.com

Purpose of research
Scientific studies allow us to understand the factors responsible for species declines
develop appropriate solutions

The Principal Results
l. Habitat destruction leading to climate change offsets the balance of specie
keeping up with the extinction threshold leading to a higher likelihood of
extinction.
Il. . Human activities, such as destroying native habitats and fragmenting thei
smaller areas, have led to the destruction of global nitrogen, carbon, and w
cycles, as well as climate change.

Conclusion
Wildlife conservation aims to maintain this interconnected ecosystem between differe
species.

Keywords A world without wildlife is a world without beauty
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| SOLATI ON OF PATHOGENI C BACTERI
HETEROPNEUSTES FOSSI LI S

Rahul KUMAR

A FRQ

Chaudhary Charan Singh Haryana Agricultural University, College of Agriculture,

Bawal123501, Rewari, Haryana, INDIA

Diseases affect the overall productivity of the aquatic ecosystem that directly affe
aqguatic food and health management practices. The general public refrains from eat
and dead animals as food because there is a general possibility thraathbgcome ill due
to contaminated aquatic food. People generally avoid skin ulcers on fish as food. So
diseases may contain toxins that can affect humans. Therefore, diseases must be ¢
to provide healthy foodBacterial diseases are theshcommon diseases in fish and are o
internal but can also be external. The causative bacteria are generally saprophytic anc
pathogenic in fishes with poor nutritional diet, physiological imbalance anebptimal
water.A survey of fish farms focusing on the culturingHdteropneuste®ssilis in Haryane
was conducted from March 2021 to August 2021, with monthly intervals. The aim v
monitor health management practices. Across six districts of Haryana, various f
employed distinct maagement strategies to mitigate diseases in H. fossilis. Water q
parameters were consistently recorded during this survey to assess any correlation
fossilis diseases. Our observations indicated that inadequate water quality signif
contiibutes to diseases in H. fossilis. Diseased fish were dissected in the departr
Zoology and molecular identification was done for isolated pathogenic bacteria. Fist
challenged with isolated pathogenic bacteria to confirm the diseased in fish.

Keywords:bacteria, health management, water quality parameters
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AMELI ORATI VE EFFECT OF ONONI S NATRI X A
LEAD POI SONI NG I N MI CE: BI OCHEMI CAL Al
STUDY

Asmaa HAJ-KHLIFA, Faissal AZIZ, Maroua Ait TASTIFT, Souad
SELLAMI, Hanane RAIS, Miloud HAMMOUD, Naima FDIL, Najib
KISSANI, Halima GAMRANI, Moulay Mustapha BOUYATAS

Cadi Ayyad University, Faculty of sciences Semlalia, Marrakech, Morocco

Lead (Pb) is one of the most common heavy metals with toxicological effects on many tissues
in humans as well as animals. To counteract the toxic effects of this metal, the administration
of synthetic or natural antioxidants is thus required. The aimi®tthdy was to examine the
beneficial effect of the aqueous extracOofonis natriAEON) against lead acetaiteduced
damage from a biochemical and histological point of view. Feigirt male mice were divided

into four equal groups: Ctr (control); Plead acetate 1g/l); Pb + On 100 mg/kg (lead acetate 1
g/l + AEON 100 mg/kg); Pb + On 500 mg/kg (lead acetate 1 g/l + AEON 500 mg/kg). AEON
was administered orally from day 21 after the start of lead exposure up to the end of the
experiment. The resultevealed that lead induced increased serum levels of liver markers
(AST, ALT, and bilirubin), as well as kidney markers (urea and creatinine). At the same time,
levels of thiobarbituric acid reactive substances (TBARS) and glutathione peroxidase (GPx)
increased significantly. Moreover, Pb caused structural changes in the liver and kidneys of Pb
exposed mice. However, AEON administration significantly improved allileduiced liver

and kidney dysfunctions. Our results suggest that AEON could be a souroéeotiles with
therapeutic potential against liver, and kidney abnormalities caused by lead exposure.

keywords ononis natrix chronic lead poisoningnice biochemical and histological study
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ECOSYSTEMS & LANDSCAPE CONSERVATI
Iram MAJEED

The Government Sadig College Women University, Bahawalpur, Pakistan,
E-mail: irammajeed234@gmail.com, Phone number: +923106771369

This topic explores the vital role of ecosystems and the importance of landscape cons
in protecting our planet's biodiversity and ensuring a sustainable flicosystemsare
complex systems where living organisms interact with their physical environment.
provide us with clean air and water, regulate climate, and offer a vast array of resour:
Landscape conservatidakes a holistic approach to protecting natural areas, focusir
entire landscapes and the ecological processes that occur within them. It offers a ir
of benefits, including protecting biodiversity, maintaining healthy ecosystems,
supportinghuman weHlbeing. However, landscape conservation faces challenges like t
loss, climate change, invasive species, and pollution. The presentation explores
approaches to address these challenges, including establisbiegtgnl areas, creatir
habitat corridors, promoting sustainable land management, and fostering com
engagement. Looking towards the future, collaboration is key. By working tog
governments, scientists, NGOs, and local communities can leveegmotogical
advancements and raise public awareness to ensure a future where healthy ecosystt
sustainable planet thrive.

Keywords Ecosystems, Landscape Conservation, Biodiversity, Sustainability, Habitat Preservation,
Climate Resilience

Biography

| am a Graduate in botany with a strong interest in leverac
technology for environmental conservation. My background lie
studying, Plant ecology, Plant physiology, Biodiversity
conservation, and Plant science and Bioinformatics. | am passic
about exploring the potential of Artificial Intelligence in this field
believe Al can be a powerful tool for monitoring endangered spe¢
populations or optimizing habitat restoration efforts.
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EVALUATI ON OF STORED CARBON I N URBAI
KOLKATA CI TY USI NG EMERGI NG TECHNOI

Sana AHMED?, Sufia ZAMAN?, Abhijit MITRA 2

Department of Oceanography, Techno India University, West Bengal, Salt Lake,
Sector V, Kolkatandia.
’Department of Marine Science, University of Calcutta, Kolkat, India.
E-mail: sanahmed85@gmail.coie-mail: abhijit_mitra@gmail.com
E-mail: zamansufial23@gmail.com
Dr. Sana Ahmed: + 91 7044925859, Dr. Sufia Zaman: +91 6291373582
Dr. Abhijit Mitra: + 91 8584929005/ 9831269550

The present study highlights a comprehensive evaluation of the stored carbon in urb
across four sites within the megacity of Kolkata city. These sites are Shyambazar

Garia (Stn.2), Manicktala (Stn.3), and Moulali (Stn.4), utilizing emergathnological
approaches. Conducted in December 2023, the assessment employed ground zero tc
carbon storage, highlighting the critical role urban forestry plays in mitigating urban ¢
footprints. The ground zero data obtained from thesedites were used to evaluate sto
carbon based on computer language. The results reveal significant spatial variations il
storage capabilities across the sites. The stored carbon varied as per the order giv
(Stn.2) > Shyambazar (Stn.1) >akicktala (Stn.3) > Moulali (Stn.4). These findin
underscore the importance of strategic urban planning and tree management in er
carbon sequestration in metropolitan areas. The study advocates for tailored cons
strategies that consideretlspecific vegetative profiles and urban infrastructure of each
Furthermore, it emphasizes the need for ongoing monitoring and integration of en
technologies to better understand and optimize the ecological services provided b
trees.

Keywords Kolkata city (India), Urban trees, Stored carbon, Spatial variations

Biography
Dr. SanaAhmed (M.Sc.,Ph.D.).
H Address (Official) : Departmenbf OceanographijechndndiaUniversity, Salt
ae Lake,Kolkata 700091, WestBengal (India).
\'; Address(Residential) 8, Gora Chand RoaBeniapukurPolice StatiorKolkata

700014 WestBengal,(India).
Dateof Birth: 24" of November1986.Telephone No+91 7044925859
(WhatsApp)/(Mobile)

E-mail: sanahmed85@gmail.com
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Citizenship: Indian.

Presentposition: Assistant Professoat Departmenbf OceanographyTechno
India University, West Bengh SaltLake City, SectorV, Kolkata 700091 (INDIA).
Briefly in ResearctGate (Researchinterest):
https://www.researchgate.net/profile/Sakiamed49. At a glance in
LinkedIn: https://www.linkedin.com/in/dsanaahmed62613819Paper
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NAVI GATI NG THE LEGAL LABYRI NTH: BALAN
ENVI RONMENTAL HEALTH, AND Bl OSECUI

Lateefat Adeola BELLO

Ahmadu Bello University, Zaria, Kaduna State, Nigeria.
attorney4rea@yahoo.com, +28031530751

The burgeoning tourism industry presents a dual dilemma for nations, offering ecc
prosperity and cultural exchange alongside potential environmental harm and bios
risks. This study examines the intricate legal framework at the intersectimuran,
environmental health, and biosecurity. Balancing these -oftefiicting objectives is the
central challenge. Unchecked tourism can deplete natural resources, harm ecosyst
disrupt habitats, while stringent environmental regulations migbéda economic growtf
Additionally, biosecurity concerns arise due to the possibility of invasive species and (
transmission through mass travel. The paper explores existing legal mechanisms gc
these realms, including international agreemigkesthe Convention on Biological Diversit
and national environmental laws. It also analyses biosecurity protocols establisl
organizations such as the World Health Organization and the International Civil Av
Organization to curb disease spredfinphasizing a holistic approach, the abst
underscores the need to integrate environmental sustainability into tourism devel
strategies. It advocates for legal frameworks supporting responsible tourism practice
as ecetourism initiatives ad waste management regulations, alongside robust biose
measures like disease surveillance and traveller screening. By fostering legal ¢
between tourism, environmental health, and biosecurity, nations can harness tc
economic benefits wha safeguarding ecological integrity and public health. These ab:
paves way for further exploration of legal systems conducive to achieving this d
equilibrium.

Keywords Tourism, Biodiversity, Legal Framework, Environment, Ecosystem, Agreements, L

Biograph
ﬂ Il 6m a senior Lecturer, at the Depart
Zaria, with a special focus on Tourism and Hospitality Law, Medical Law

Environmental law, | have presented at quite many conferences and written jour!
tourism anl climate change amongst others. Before this | also lectured biochemist
about 18 years and was a company secretary and legal adviser for a bank for 1(
I'm a Female happily married with three growp children. | love collaborative an
interdisdplinary research and look forward to more such opportunities in the futur
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LANDSCAPE SCALE STUDY OF HYDROMORPHC
CHANGES OF B} KK¥S STREAM (SZENTENDRE
EFFECTS ON NATUTAL STATE

Igor DUKAY

Hungarian University of Agriculture and Life Sciences, Institute for Wildlife
Management and Nature Conservation, Hungary.
dukayigor@gmail.cont36702350254

Hydromorfological characteristics of waterbodies has remarkable effects on natural :
wetlands, therefore protection and rehabilitation of them, protection and repair of the
in the green and blue infrastructure network has also hydromorptalegpects. My stud
area iIs the B¢kk©°s stream which fl ows
step | collected and compared the available hydromorphological and natural data
stream, then | reconstructed the natural and after enéon state of the streambed and
valley, based on topographical and archive military maps, orthophotos, satellite pictu
local historical documents.

| created an image of the current natural state based on field studies, documents, habi
During examination | could see that stream was affected by huge antropogenic effect
protection interventions, deforestation). The largest riverbedatgus happened in the 2(
century, when the streambed was straighthened and deepened, and its lowest
received concret protection.

The maintenance works are still affecting the riverbed and its wildlife. Despite all
effects, the woody vegetation was able to regenerate along the stream, and the fish
the B¢kk©°s has an out st andi ng gnmfieanhttactes ac
that the stream has huge bed length drop, it carries lot of sediments, it has ec
connection with the Danube, furthermore, after riverbed regulations the attitude of the
was changed, the importance and financial sowtesintenance are reduced.

Keywords hydromor phol ogy, habitat regener at
Szentendre, Hungary

Biography
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Igor Dukay (born 15 September 1973) biology and geography tea
nature conservation engineer. He has been working as independent |
conservation expert and environmental protection specialist since :
He worked also in the state, municipal andli@phere. He is second ye:
PhD Student. Study area is rehabilitation of wetland, primarily stre
and associated habitats. He edited e.g.-one methodolocigal handboc
—— Of field study of streams and sources and a Hungarian standar
rehabilitationand managing of ecological restorated streams.
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Bl OBASED HYDROGELS AS A RESI LI ENT SOLL
EFFI CI ENT AGRI CULTURE

Achraf BERRADI *?, Ahlam LAFDALI %3 Laila MANDI %2, Faissal
AZIZ 12 Naaila OUAZZANI 12 Abdelhaqg EL ARRAM 1.2

!Laboratory of Water, Biodiversity, and Climate Change, Faculty of Sciences
Semlalia, Cadi Ayyad University, Marrakedhorocco.
2National Center for Research and Studies on Water and Energy, Cadi Ayyad
University, MarrakechiMorocco.
3Laboratory of Innovative Materials, Energy and Sustainable Development {MED
Lab), Faculty of Science and Technology, Cadi Ayyad University, Marrakech,
Morocco.
Corresponding authorProf. AZIZ Faissal, Faculty of Sciences SemlafidMarrakech, Cadi
Ayyad University, Morocco. f.aziz@uca.ma / faissalaziz@gmail.com

The burgeoning agricultural sector, driven by global demands, faces a pressing chal
sustainable water usage, particularly in arid regions. Water scarcity contributes

degradation, desertification, and salinization, exacerbating the needdwoative irrigation
solutions. This study addresses these concerns by focusing on developing environr
friendly hydrogels based on polysaccharides. Our approach involvssiniced hydrogel:
based on natural polymers, which exhibit fioricity, costeffectiveness, biocompatibility
and biodegradability, alongside exceptional water retention and absorption capacities
dissolution. Beyond their application in sustainable irrigation, these hydrogels offer pc
in wastewater treatment thugh adsorption processes and as nutrient reservoirs for

release fertilizer systems.

We employed Nuclear Magnetic Resonance (NMR) and Fourier Transform In
Spectroscopy (FTIR) to validate our findings for material characterization, confit
successful synthesis. Subsequent investigations into morphological, thermal, and me
properties, as well as swelling behaviors, further support the potential utility of

hydrogels in enhancing soil water availability, productivity, and crop growth v
minimizing water wastage. As a noteworthy result, our study achieved a maximumgs\
capacity exceeding 800 g/g for the carboxymethyl cellubzsed hydrogel, underscoring
efficacy in water absorption.

Keywords Agriculture; Water; Polysaccharide; Hydrogel; Biobased
Acknowledgments This research was supported by the More€uaisian Bilateral Scientific

Cooperation Pr oj-MTcO6) afidazhe BISIACARREMA /prBdRah project (Projec
ID 1727).
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HI P | MPLANT OPTI MI ZATI ON USI NG LATTI
Rashwan ALKENTAR, Tam8s MANKOVI

University of Debrecen, Faculty of Engineering, Debrecen, Hungary.
rashwan.alkentar@eng.unideb.hu, +36305579620

Due to the continuous increment in the total hip arthroplasties over the past few yes
for the purpose of reducing the number of revision surgeries, the optimization of hip in
has become a real necessity in the biomedical industry. The reagascht optimizing the
hip implant design by manipulating the porosity of the hip implant while trying to kee
strength at the required | evels. Youn
matches the hosting bone in the human body, wigdlices the risk of the stress shield
phenomenon. Compression tests and Finite Element analysis will be conducted on thr
of latticed implants with matching porosity to figure out which kind of lattice structu
most suitable to biomedical @isTitanium alloy Ti6Al4V grade 23 will be used as the m
material for the hip implants 3D printing process. The three implants will be 3D printed
EOS M 290 3D printing machine. Ansys software will be used to perform the finite el
analysis tovalidate the results.

Keywords Hip implant, ANSYS, Finite element analysis, Lattice structures
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EXAMI NI NG SOIL CHARACTERI STI BRASEDI NG
| MAGI NG TECHNI QUES

Karim ENNOURI !, Monia ENNOURI?, Mohamed Ali TRIKI 2

Digital Research Center of Sfax, Sfaunisia.
2Qlive tree institute, Sfax, Tunisia.

Soil is an essential, limited resource that requires the use of new knowledge and a
technology to balance environmental protection with the need for food and bi
production. Understanding the properties and potential of soil is crucial foinsimte
agriculture, as without this knowledge, scientific farming becomes difficult. Remote se
which involves analyzing data from devices located far from their target, relies on plat
sensors, and data to gather valuable insights. By usintiitesaiimagery and advance
techniques, researchers can accurately assess soil properties such as texture, moistui
and nutrient availability without direct contact. This method improves the precision ¢
assessment and helps inform bettercadfiral practices and land management decision

Keywords Remote sensing, agriculture, satellite, sensor
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WASTE FOR THE PRODUCTI ON OF AN ALTERNA
EXOTI C LI KE LEATHER: WASTE TO THE

Zerihun TESHOME !, Tamrat TESFAYE'? Tsion BELAY?

!Leather Processing and Products Research and Innovation Centre, Ethiopian
Institute of Textile and Fashion Technology, Bahir Dar, Ethiopia;
Biorefinery Research Centre, Ethiopian Institute of Textile and Fashion Technology,
Bahir Dar, Ethiopia.
zerihunteshome2006 @gmail.cophone: +251929271356

Chicken paw skin was available in enormous quantities, which would be considered wast
Ethiopian poultry industry. Due to a lack of awareness and technology in Ethiopia, chicke
skin was neither consumed as food by people nor converted irttereatd leather products |
tanneries. This study aimed to investigate the possibility of poultry waste beneficiati
characterizing poultry wastes and converting them into valuable leather products through c
chemical treatments and efreendly tanning methods without using polluted sodium sulfide
use natural ice to remove scale. Additionally during this study, organoleptic properties ¢
tensile strength, tear strength, visual assessment, and water absorption properties of lei
leather products were made from poultry paw wastes analyzed This study obtained thal
produced from poultry paw wastes has a unique grain structure, good strength, and an ¢
look, and also shows good physical properties, with tensile stregigtigation, and tear streng
of 244. 6N, 29%, and 28. 6N, respectively,
poetry paws paw wastes mainly used for leisure small and medium leather products whic
like rare exotic animals like ccodile, snake and alligator which have demanded on le.
markets. This study also indicates the potential of the potential of poultry paw skins use &
material for highly fashionable leather, which is used for mediized leather products with lo
manufacturing costs, and the feasibility of using poultry paw waste for leather and leather
production.

Keywords Poultry wastes;exotic leather; Unique grain structure; Chicken leather; Tanning

Mr. Zerihun Teshome Kebedeas been a senior researcher and lecturer at Bahir Di
University, EITEX, since 2017. He is also serving as a Leather Technology Learni
Research and Innovation Team Coordinator at EITEX from September 2018 until .
2022. He holds his BSc degree in ttea Engineering from Bahir Dar University in
2017, his MSc degree in Leather Product Design and Engineering from Bahir Dar
University in 2019, and his higher diploma programme (HDP) in 2021 from Bahir [
University. He served as Leather Engineering Pemgme Head at Bahir Dar
University, EITEX, from the June 2022 update. He has mentored a total of 40
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undergraduate students in data collection and analysis for their BSc thesis and gu
the students in the preparation and presentation of research findings since 2017. |
more than 11 published articles in internationally reputable journals.

Dr Tamrat Tesfaye (Professorgcientific Director (Vice President) of Ethiopian
Institute of Textile and Fashion TechnologyBahir Dar Universitystudied at
University of KwaZultNatal (UKZN)and obtained PhD in Chemical Engineering in
2018. A highly accomplished higher education executive with substantial managel
experience, he is a pmminent scientist in the field of Chemical Engineering and
specifically in Biopolymers and Biomaterialde has successfully graduated over 30
Masters & 15 PhDs students. Dr Tesféges published in excess of 100 pemriewed
papers and has presented in excess of 50 papers at conferences. He serves-as E
Chief of Ethiopian Journal of Textile & Appar@nd Ethiopian Electronic Journal of
Innovation and Technology Foresight. He is a recipient of various national &
international awards & a member of various industry & academic bodies, amongsi
others theEthiopian Academy of Sciencg@€Et hi opi an Journal &

Mr.s Tsion Belay Researcher and Lectuere at EiTEX, Bahir Dar University, from
2019.She holds his BSc degree in Garment Engineering from Bahir Dar University
2019, his MSc degree in Fashion Technology from Bahir Dar University in 2023, a
his higher diploma programme (HDP) in 2022 from Bahir Dar University. He has 2
published article in internationally reputable journals.
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Belkasim KHAMEISS

Kansas Geological Survey, 1930 Constant Ave., Lawrence, USA
belkasimkahemsis@outlook.com

In a groundbreaking study, three kilograms of sediments sourced from the extinct Red Bay
Formation in Florida have undergone meticulous examination. The chosen analytical approach
holds significance as the geological outcrop responsible for these samfgager exists. The
scrutinized sediments reveal an abundance of marine invertebrate deposits, showcasing a
diverse array of gastropods and bivalves. This research marks a significant milestone by
presenting the inaugural comprehensive documentationmarhfoifera populations within this
geological section, a facet previously overlooked by scientific inquiry. The identified bivalve
species, including Astarte distans, Chesapecten covepointensis, Crassostrea sp., Glyptoactis
nodifera, Isognomon sp., Lirphefatilirata, and Pycnodonte sp., alongside gastropod species
such as Ecphora meganae, Turritella tampae, and Leptomaria sp., contribute to the richness of
the findings. The age of the sediment bed, inferred from the documented fauna, places it in the
midde Late Miocene, suggesting a prevalence of shallow marine environments during that
period. These findings substantiate the hypothesis that the sediments attributed to the Red Bay
Formation likely originated from nearshore marine settings. However, chedigrersist in
definitively assigning these sediments to the Red Bay Formation, given the shared lithological
similarities with adjacent geological units. This study opens avenues for further exploration and
underscores the complexity of geological atttidwu in paleontological research

Keywords Red Bay FormatiorMiocene depositdivalve speciegastropod species.
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Olena DEMYANYUK, Dmitry SHATSMAN, Oleksander POLTAVA

Institute of Agroecology and Environmental Management of NAAS, Kyiv, Ukraine

demolena@ukr.ne#38-067-680-12-43

An agroecological assessment of the impact of soil and crop herbicides on con
maize cultivation on typical chernozem soil was conducted. The applicatit
herbicides for three consecutive years under continuous maize cultivation le
reductionin the total amount of microorganisms in the soil by 10.9% to 38.3% anc
total biomass content by 8.3% to 58.6% compared to the fallow period. Morec
redistribution of microorganisms from major ecotrophic groups occurred ir
microbial communig structure of typical chernozem: the number of nitrefypeng

microorganisms decreased by 2.0 to 3.5 times, while the population of bacteria u
nitrogen mineral compounds increased by 8.0% to 31.8%, pedotrophs by 4
15.5%, oligotrophs by 7.4%0 25.5%, and micromycetes by 7.3% to 54.2%. S
redistribution of major ecotrophic groups led to the activation of organic n
decomposition processes in the soil, evidenced by an increase in the mineral
immobilization coefficient (Kml) by 2 to 2.4 times and the pedotrophy coeffici
(Kped) by 1.6 to 2.1 times. It was found that the use of chemical preparations

significant effect on soil CO2 emissions, with differences compared to the c
ranging from 2% to 16%. However, comparedatural maize cultivation ecosystel
with the application of chemical plant protection agents, this process was active
1.3 to 1.5 times, which is negative in terms of greenhouse gas emissions and
carbon loss from the soil. Additionally, @aease in humus content by 0.2%, rea
hydrolyzable nitrogen by 2.9% to 18.6%, mobile phosphorus compounds by

8.1%, and potassium by 10.2% to 19.5% was observed in the soil compared to th
levels. Calculations confirmed a negative nitrogatance of up te176.1 kg/ha/yea
and P205 balance of up 0.3 kg/hal/year.

Keywords agroecological assessment maize, monoculture, herbicides, soil microbiota
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COCOMPOSTI NG OF SHRI MP SHELL WASTE AND
PHYSI-COEMI CAL AND AGRONOMI C QUALITY A«

Hayet HFAIEDH, Emna BOUAZIZI, Yaakoub GHARBI, Mohamed Al
TRIKI

Laboratory of Olive Genetic Resources: characterization, valorization and
phytosanitary protection, Olive Tree Institute, Tunisia.
hayethfaiedhO5@gmail.com

Background and aim: To decrease the environmental harm producetthédyishingindustry
around the port of Sfaan investigation of the ecomposting of shrimp shell waste, ol
leaves from tree pruning process and poultry manure, was performed at Olive Tree In:
Methods: During the composting process, the organic matter biodegradation and cc
guality were monitored using physichiemical (temperature, pH, conductivity, and C/N) i
biological parameters. Furthermore, the phytotoxicity of compost extract and itsgati
activity were tested.

Results: The process lasted three months to achieve maturity. The results showed
temperature increase during the first two days and a relatively short compost maturity
Organic matter content was reduced by 36% and C/N ratio shifted from 32 toi2§ tther
process. The physicochemical characterization of compost shows a final pH value of 7
a relatively high electrical conductivity of 5 mS énThe contents of dry matter, organic &
mineral are respectively values 44.94%, 24.1% an@&420. The agronomic evaluatic
demonstrated a good nitrogen (1.05%) and phosphorus (4.62%) contents. Antifung:
were performed using the diffusion method on several pathogenic fungi, with compost
and the leachate. When filtered, the compgostact is very effective by totally inhibiting tr
mycelial growth of Colletotrichum gloeosporioides, Fusarium solani, Fusarium oxysf
and Verticillium dahliae. By contrast, the sterilization of the extract by autoclaving redu
antifungal efficag. For the leachate, greater inhibition of mycelial growth was recorded
that collected during the first month of composting. Similarly, filtration was more effe
than autoclaving to conserve the antifungal features of the compost. The phytptesis
indicated a germination index exceeding 80% for tomato, cucumber and radish. The cc
were harmless and did not have any phytotoxic eff€onclusion: the results obtaine
highlighted the interesting potential of compost derived from shringl staste in the
protection of olive crops against various fungal pathogens.

Keywords Compost extract; shrimp shell waste; antifungal activity; phytotoxicity; C/N
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ROLE OF MARI NE ALGAE I N PLANT GROWTH
FOR SUSTAI NABLE AGRI CULTURE

Eetizez KAROUI, Karim ENNOURI, Mohammed Ali TRIKI, Monia
ENNOURI

Olive Tree Institute, Sfax, Tunisia.
eetizazk@gmail.com, +216 44 596 953

Climate change, population growth and the overuse of chipésticides and fertilizers ai
placing unsustainable pressure on existing agricultural and food production tech
Finding strategies that reduce the adverse impacts in agriculture industry is crucial to
sustainable food production systems anelserve the health of the environment for fut
generations. Algae whether macro (seaweed like Ascophyllum nodosum, Sargassum
Gracilaria gracilis, Padina gymnospora) or micro (unicellular like Chlorella spp, Spir
provide a variety of biagical solutions for sustainable agriculture. There are a few wa
which algae can contribute to sustainable and ecologically sound agriculture. Algae &
as biological fertilizers rich en nutriment (nitrogen gqdsphorous, potassium) that c
erhance soll fertility and promote plant growth. Alga@sed soil conditioners increase f
availability of nutrients, water retention, and soil structure. They also promote and sti
soil microbial life and the absorption of nutrients by roots. In Hmesvein, they contai
many compounds that act as antioxidants, polysaccharides, phytohormones, vitarr
provide an effective shield against abiotic stresses in plants. Certain algae can fun
biocontrol agents against plant diseases by producimgnicals with antibacterial ar
antifungal activities. Algal extracts may increase plant defenses against iliness and inl
propagation of diseases, which reduces the need for chemical pesticides.

Keywords Agriculture, Algea, Fertilizer, Stimulation, Antibacterial and Antifungal activity
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ELECTBQOW SPUN HYBRI D NANOFI BERS:

PERSPECTI VE I N ACTI VE PACKAGI

NG MA

Ghizlane AKHOUY 2 Lhoucine GEBRATI!, Y as i n?3 Mekre} L

Durmus CALISIR 4, Manal ZEFZOUFI ?, Salima ATLAS®, Majdouline
BELAQZIZ 2° Faissal AZIZ*®

Laboratory of Materials, Processes, Environment and Quality, Cadi Ayyad

University SafiMorocco.

2National Center for Research and Studies on Water and Energy, Cadi Ayyad

University, MarrakechiMorocco.

SKarabuk University |l ronTukeyd St eel I

YIstanbul Technical University, Istanblurkey.
SPolydisciplinary Faculty, Sultan Moulay Slimane University, Bdeilal, Morocca

SLaboratory of Water, Biodiversity, and Climate Change, Faculty of Sciences

Semlalia, Cadi Ayyad University, Marrakech, Morocco.

Integrating biodegradable polymers into nanofibers for active food packaging is a pro
environmentally friendly solution. These polymers, derived from renewable mat
degrade naturally over time, reducing their environmental impact. Incorpotaénginto
nanofiber structures improves the strength and flexibility of the finished packaging m:
The high surface area of nanofibers also allows for the incorporation of active agent
as antimicrobials, which improves the packaging's funatity. This ecefriendly packaging
extends the shelf life of food products while reducing plastic pollution, which aligns wi
global trend toward sustainable food packaging practices. Gelatin/Chitosan/polyal
hybrid nanofiber was developed usihg electreblow spinning technique, which combin
the advantages of solution blow spinning and electrospinning. In this technology, the
field helps to stretch the solution uniformly, resulting in higtpeality fibers. Incorporating
Cedrus atlamca (CAEO) essential oil improves the nanofiber's antimicrobial acti
making it suitable for food packaging applications. In addition, the hybrid nanof
morphological properties, thermal behavior, FTIR analysis, contact angle, air perme
and mechanical properties were investigated. This research yielded promising results
production of hybrid nanofibers. These nanofibers have good thermal properties ani
morphology, with an average diameter of approximately 410Nuotably, thecontact angle
measurements showed values exceeding
valuable attribute for food packaging applicationbe research evaluated the antioxid
capabilities of the nanofiber mats using DPPH and ABTS methods. Results indicate
antioxidant activity of the &CsPA6-CAEO5 nanofiber mat improved with increasi
CAEO concentration. These findings suggestt tthe developed nanofiber mat has

Pagel51
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655

/

n



potential to serve as a versatile active packaging solution for preserving and monitol
freshness of fruits.

Keywords electroblow spinning, food packaging, hybrid, nanofibers.
Acknowledgments The authors thank the "BioNanoPagkoject, financed by the National Cent

for Scientific and Technical Research (C
Kurumu (T | BI TAK) , o Alurkisé Bilatérdl Cooferatioh e Mo r o c
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Department of Microbiology, Faculty of Science, Sabha University, Sabha, Libya

algaidiaa@yah00.com00218914387367

XXbuda University, Rejto Sandor Faculty
Engineering, Institute of Environmental Engineering and Natural Sciences, Budapest,

Hungarybayoumi.hosam@uubuda.hy0 0 36 3039008 1 3
3Department of Soil Science, Faculty of Agriculture, Sirte University, Sirte

Libya;*Department of Soil Science, Faculty of Agriculture, Tripoli University, Tripoli,

Libya, Jandoba200@yahoo.con®0218914366903

A microcosm experiment was carried out using slightly arable soil samples with a low
content to i1 dentify NO and CO emi ssi
two heavy metals, lead, and cadmium, in the cultivated soil. At a temqgesatu 1 5,
experiment was conducted in glass vessels using homogenized soil samples. Four sul
were prepared with maize plant residue, KN@ both. Pb (CECOOQO».3H.0 and Cdd
concentrations were added to soil samples, contaminating them.Bk#O2at 6, 12, and 2-
mgCdkdsoil . CO concentrations were fou
Electron Capture Detector. Gas content was analysed daily, argbomdinear calibratior
and an external standard were used for the measurentehés been demonstrated tt
carbon dioxide concentrations fluctuate more with time than nitrogen oxide concentr
Gas emissions were inhibited by heavy metals, and soil microcosms revealed that le
inhibits NO emission more than (Cd). Agg at er accumul ati on o
comparing the outcomes of the microco:
resulting from inorganic N fertilizers applied at similar doses in the field and green
experiment. Based on this stydy t he <concentration of
significantly depends on the proportion of nitrogen and carbon in the soil. The
experiment method that was conducted is appropriate for achieving thedipeiive of
this paper.

Keywords NO and CQ emission;cultivated soil heavy metal; temperature; microcogxperiment
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Izhar ULLAH, Shabir AHMAD, Sardar Azhar MAHMOOD, Said Nawaz
KHAN, Asifa KHAN, Mohammad YOUSAF

Department of Zoology, Hazara University Mansehra, Pakistan

The current study investigated spiders (Arachnida: Araneae) Fauna in the Battagram
from March to November of 2022. All around up to 900 spider specimens were collec
using a variety of methods, such as the use of bark pitfall traps, grdtaibtg@ps, cryptic
searching, aerial hand collection, ground hand collection, vegetation beating, anc
beating sheets from 31 locations throughout the research area, and then were kep
ethanol, and were then classified into 15 families, 4fege and 53 species using taxonol
keys of (Tikader, 1987;) and online keys on http://araneae.nmbc.ch/; Ali, 2017. The fe
that have been confirmed are Agelenidae, Araneidae, Corinnidae, Gnaphosidae, Id
Lycosidae, Pisauridae, Salticidae, Bssidae, Palpimanidae, Pholcidae, Tetragnath
Theridiidae, Thomisidae, Oxyopidae. From the research area, all species hav
discovered for the first time; however, Aculepeira carbonaria, Agelena orientalis, Alla
gracilens, Araniella inconspiia, Agalenatea redii, Araniella proxima, Araneus angul:
Araniella opisthographa, Bassaniodes bufo, Cambalida flavipes, Drassyllus luteti
Gnaphosa leporina, Histopona torpida, Heriaeus simoni, Langona aperta, Palp
gibbulus, Parasyrisca sefkeli, Pardosa bifasciata, Pisaura mirabilis, Teger
lapicidinarum, Tegenaria silvestris, Thyene calebi, Xysticus bifasciatus and Xy
ferrugineus, for the first time from Pakistan. The Araneidae family was the most pre
family with 13 specie<lassified under 9 genera; the least number of species rej
belonged to the Palpimanidae, Pisauridae, and Theridiidae families. Further investigat
the spider fauna of Battagram could potentially commence from the current study.

Keywords Arachnida, Araneae, Taxonomy, Fauna, Spider, Battagram.
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Zita ZSEMBERY !, Dorottya PUJSZ?

Herman Otto Institute, Budapestungary.zita.zsembery@gmail.com
2Hungarian University of Agriculture and Life Sciences, Institute for Wildlife
Management and Nature Conservation,
pujsz.dorottya.timea@gmail.com

Earthworms are considered ecosystem engineers because they produce macropores, enrich soils
with nutrients, and help soil structure formation, etc. thus affecting soil properties
tremendously. Earthworms play an important role in soil formation proces$esavide many
ecosystem services. The research aims to provide background information for earthworm
research in the G°d°lI I R Hillside. We hypothe
due to the loss of soil and nutrients at the upper thirthefslopes and accumulation at the
bottom of the slopes. Furthermore, soil moisture is expected to be higher at the bottom than at
the top of the slopes. This means more possibilities for plant growth and thus organic plant
materials that provide more foaghd better habitats for earthworms. Soil properties were
measured by a Near Infrared Device. Most of the measured properties did not prove our
hypothesis. The phosphorous and soil moisture content is higher at the bottom of the slope but
other propertiesire higher at the top. The next step is to examine the number of earthworms
and the diversity of the earthworm species to find out if there are any differences due to the
slope sections.

Keywords: invertebrates, protected natural area, soil properties,
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Amal OMRI !, Sofiane ABDELHAMID *, Mohamed AYADI?, Cinzia
BENINCASA?
I0live Tree I nstitutTensiaiRue de | 6AEer c

2CREA Research Centre for Olive, Fruit and Citrus Cropi Li Rocchi, Rende CS, Italy.

Extra virgin olive oil (EVOO) stands as a fundamental element of the Mediterranean d
its numerous health benefits. Tunisia, as the setamgest producer of olive oil after tt
European Community, boasts a diverse varietal heritage with an eetansly of cultivars
numbering up to 200. This study aims to highlight the value of six minor cultivars v
this diverse landscape which are Adheffou, Boudaoud, Chemlali chouamekh, Fouc
Rkhami and Zarrazi Gtar. Evaluating the quality of olorederived from these cultivar
entails a dual approach, focusing on phenolic composition as physicochemical par
and organoleptic characteristics defined through sensory analysis by expert pai
emphasizing these lesdarown cultivars, the remrch aims to shed light on their poten
contributions to the olive oil industry and the culinary landscape. Understanding the pl
composition of these oils provides insights into their antioxidant properties and po
health benefits, contrilbing to the ongoing discourse surrounding the hegaiémoting
attributes of EVOO. Ultimately, by valorizing these minor cultivars and comprehen:
assessing their quality attributes, this study contributes to the preservation and prom
Tunisia'sdiverse olive cultivation heritage.

Keywords Extra virgin olive oil, phenolic compounds, sensory analysis, olive quality
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Engineering, Institute of Environmental Engineering and Natural Sciences, Budapest,

Hungary. Bayoumi.hosam@uwubuda.hy+36303900813
ORCID ID: https:// orcidorg/000D001-75563447

A fundamental challenge for the protection of agricultural productivity and trade in

countries is to confirm the absence of exotic pests and pathogens in arriving or departir
consignments. The volume and movement of agricultural goods is simgyeapidly but,
although biosecurity regulations require inspections, costs and practicalities limit the e
sampling and testing. Some organic pollutants enter the agricultural sector as crop pr
from microorganisms and other pests. Xentibgoare organic compounds of synthetic ori¢
usually used for domestic, agricultural, and industrial purposes; in the environment, tl
present in micropollutant concentrations and high concentrations. Xenobiotics ¢
categorized according to tBfent criteria, including their nature, uses, physical state,
pathophysiological effect&lobally, environmental pollution due to applications of pestici
and complex mixture of xenobiotic pollutants has become a serious prétgarhfrom these
compounds are mostly carcinogenic posing health hazards, which persist over a long
of time and are understood to be the alien for biosphere, which do not easily degrad
environment. Biodegradation/biotransformation is onthefcosteffective method that helg
to remove these pollutants from the environment by microorganisms. Microbial met
pathways have been found in diversity of microbes that are responsible for the transfo
of xenobiotics. Biotransformation aknobiotics in the natural environment has been stu
to understand the microbial ecology, physiology, and evolution for their potent
bioremediation. Prolonged exposure to even low concentrations may have toxic, mut
or teratogenic effects. ®étewater treatment plants that are ineffective at minimizing
release of xenobiotic pollutants are one of the main sources of xenobiotics in the envirc
To minimize the negative impacts, various laws and regulations have been adopted in
andacross the globe, with an emphasis on xenobiotics removal from the environme|
way that is economically, environmentally, and socially acceptable, and will not result i
accumulation, or creation of compounds that are more harRdticular attention should k
devoted to the class of xenobiotics and the enzymes such as cytochrome P450, dehydi
laccase, hydrolase, protease, lipase, etc. capable of converting these pollutants into ir
products. This study attempts to islel knowledge on the role of various enzymes in -
biodegradation of some xenobiotic pollutants. For rapid detection of biodegrading, ¢
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media were used to detect the influences of some pesticides on the growth of differ
useful microbiomes. Finally, the results indicated that Some species of Pseudomonas,
and Trichoderma can transform the applied xenobiotics enzymaticallgetinl energetic
compounds used by the tested microorganisms for their growth and development.
investigations are needed to detect the processes of biogradation.

Keywords biodegradation; environmental pollution; microbial enzymes; xenobiotic pollutants
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COMPARI NG SOl L PROPERTI ES OF NATURAL

AREAS COMPARI NG SOI L PROPERTI ES OF
ARABLE AREAS

Zita ZSEMBERY

Herman Otto Institute, Budapest, Hungaeyy@gmail.com

Arable farming starts with deforestation or tillage gfasslands. Soil properties suffer
tremendous changes in these cases. Since soil is the major natural resource of food production
and many ecosystem services, evaluation of its change is crucial for the survival of humans.
The purpose of the research iptovide some insight into the changes through the comparison

of soil properties of some arable fields and nearby s&miral areas. Soil properties were
measured by a Near Infrared Device. The results prove that some soil properties, e.g. soil
organic m#ter, N and Rcontent, pH, etc. can be significantly different between the two
examined land use types. Based on the evaluation, we can conclude that besides significant
differences there are also similarities, so the hypothesis regarding the changest doesir

to all the solil properties necessarily. The search for finding the reasons behind the causal linkage
is exciting.

Keywords intensive agriculture, nature conservation, soil change, soil quality, natural areas
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EFFECT MORI NGA OLEI FERA LEAVES ON Al
HYDROPHI LA I NFECTED COMMON CARP

REETU?, Rahul KUMAR 2

Department of Zoology, College of Basic Sciences & Humanities, Chaudhary Charan Singh
Haryana Agricultural University, Hisar, Haryana, India;
2Zoology, Chaudhary Charan Singh Haryana Agricultural University, College of
Agriculture, Bawal, Rewari, Haryana, India.
rdmsczoohauO07@gmail.com

Fish diseases are a big concern, and in this bacterial disease cause high economic
farmers. The gramegative bacterium Aeromonas hydrophila causes infections in fisl
have a high fatality rate and present with systemic symptoms, ulcexs, fimd hemorrhage:
Nonetheless, employing several medicinal herbs might help treat their ailment. Histo
antibacterial illnesses in humans and other animals have been treated with medicina
Moringa oleifera leaves are one of them; thesgble effects on a variety of creatur
including fish, have been researched. The iron, flavonoids, polyphenols, and vitamins li
are found in Moringa leaves, helping to reduce the infection caused by A. hydropt
altering the hematological ganeters. Common carp with A. hydrophila infections were ¢
to recover in experiments. It was concluded that M. oleifera have antibacterial to cl
infection in Common carp.

Keywords antibacterial, medicinal, hemorrhages, hematological parameters
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DETERMI NATI ON OF THE VOLATILE PROFI LE

PLANTS FROM THE BI SKRA REGI ON
Malika BARKAT, Nassim ZOUAOUI

Department of Biotechnology, INATAA, UFMC1, Constantine, Algeria.
barkat.malika@umc.edu.dz, +213664983306

Currently, there is a growing interest in the secondary metabolites present in plants as
enhance the sensory attributes of certain food products. Indeed, these attributes are oft
to volatile organic compounds (VOCs). These compounds eda¢ively simple and low
molecular weight. At high vapor pressure, they occur in relatively high concentration
gas phase. The most appropriate and advantageous technique is therefeRMHE
(HeadSpacé&olid Phase MicroExtraction) coupled with @4S (Gas Chromatographylass
Spectrometry). In this context, the volatile profile of six endemic plants from the Biskra |
(T. algeriensis L., A. campestris L., J. phoenicea L., T. polium L., A. keddaeAsso, and R
officinalis L.) was analysed. The HSPME analysis method coupled with B4S used is
equi pped with a carboxen/polydimethyls
(30 min), the needle of the manual 38 ME holder was directly injected into the ®AS.

Desorption of the volatile compads was performed in splitless mode. Identification of V(
was carried out using the SHIMADZU GC17A/GC M®)P 5050 system. The column us
is a capillary type of HP NNOWAX (60 m I 0.25 mm I 0.
set at a linear velocityf®.9 ml/min. Spectra were recorded in the m/z range from 33 tc
in scan mode. VOCs were identified by comparing their mass spectra with data fr
integrated WILEY 7 and NIST 08 libraries. A total of 91 VOCs were identified, with 50 1
phoenicea4? for T. polium, 41 for A. herbalba, 39 for T. algeriensis, 37 for A. campest
and 35 for R. officinalis. Sesquiterpenes and monoterpenes are among the most d
volatile organic compounds in A. campestris, R. officinalis, J. phoenicea, aigefiensis.
T. polium was found to be rich in sesquiterpenes and monoterpene ketones. Alib@mas
found to be rich in monoterpene ketones. However, some VOCs are revealed in low qt
in certain species or virtually absent in others.

Keywords volatile organic compounds, HSPME, GEMS, endemic plants

Biography
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ANALYSI S ON LOW TEMPERATURE SYNTHESI S
ALUMI NA POWDER WS THP TWODROLY S| S

Rahele Khosravi NESIANIY, Meysam NASERI2

1Sahand University of Technology, Tabtian. r.khosravié6esf@gmail.com
https://orcid.org/00060001-7481-2974
2Amirkabir University of Technology, Tehran, Irdieysam.naseri94@gmail.com
https://orcid.org/0006000210051886

Motivation/Background: Aluminium oxide (or Aluminium(lll) oxide) is a chemical compound

of aluminium and oxygen with the chemical formula Al203. It is the most commonly occurring

of several aluminium oxides and specifically identified as aluminium oxide.dommonly

called alumina and may also be called aloxide, aloxite, or alundum in various forms and
applications. I't occurs naturA2083gsthemingrat s cr Y
corundum, varieties of which form the precious gemstonbg and sapphire. Al203 is
significant in its use to produce aluminium metal, as an abrasive owing to its hardness, and as
a refractory material owing to its high melting point. Corundum is the most common naturally
occurring crystalline form of aluminiunxa@e. Rubies and sapphires are gguality forms of
corundum, which owe their characteristic colours to trace impurities. Rubies are given their
characteristic deep red colour and their laser qualities by traces of chromium. Sapphires come
in different coburs given by various other impurities, such as iron and titanium. An extremely
rare U0 form occurs as the mi ne-alaninapgbederthasl u mi t
been successfully synthesized via tstep hydrolysis of aluminum isopropoxidduGose and

polyvinyl pyrrolidone were used as surfactants during the appropriate processing step. The
alphaalumina powder was used as seed particles. Several synthesis parameters, such as the
amount of seeds, surfactants, and calcination temperaturestudied by Xray diffraction

(XRD), Fourier transform infrared spectra (FTIR), Thermograviméiffgrential scanning
calorimetry (TGDSC), scanning electron microscopy (SEM) and transmission electron
microscopy (TEM). Results: The experimental resulsagd that glucose greatly lower the

phase transformation temperature of alphamina by impelling the gammaumina
transformed to alphalumina directly, and the seed could improve the phase transformation
rate of alphaalumina, the polyvinylpyrrolidonénfluence preventing excessive grain growth

and agglomeration of alpfelumina powder. Comparatively well dispersed alphamina

powder with particle size less than 50 nm can be synthesized through this method after
calcinations at 1000 for 2 h.

Keywords Oxide, Chemical synthesis, Phase transitionsa)diffraction, Nanostructures.
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DRI VI NG CIl RCULAR ECONOMY THROUGH W
VALORI ZATI ON: A CASE STUDY OF TEXTI I

Filipa Dugue FONSECA'?34 M. Nazar ® Co'%lho

Polytechnic Institute of Coimbra (IPC), Coimbra Institute of Engineering (ISEC),
Department of Chemical and Biological Engineering, CoimB@artugal.

Pl

2CEFT- Transport Phenomena Research Center, Faculty of Engineering (FEUP),

University of Porto, PortoPortugal.

3SISus Laboratory of Sustainable Industrial Systems, Instituto Superior de Engenharia de

Coimbra, CoimbraPortugal.

4“CERNAS Research Centre for Natural Resources, Environment and Society, Escola

Superior Agr8ria de Coi mbr a,
ffonseca@isec.ptmnazare@isec.pt

The environmental impact of the textile industry stems from the excessive use of wa
chemicals, especially in dyeing, leading to pollution, deforestation and climate change
valorization is a key driver in the transition to a circular econammgre materials previousl
considered waste are transformed into valuable resources. Embracing this sustainab
for agricultural or industrial byroducts/wastes is crucial for fostering responsible indus
practices. Onion peel is a rich soucddioactive compounds, emerging as a promising so
of natural dyes and is presented as a case study of waste valorization with the extre
natural pigments to be used as (bio)colorants in textiles. The extraction of pigments fr
onion (Allium cepa L.) was carried out by saliduid extraction using boiling water, und
stirring for 5 minutes. The solution obtained, after being filtered and centrifuged, was t
dye three different fabrics (organic cotton, cationized cotton, and woolxeXtie samples
were immersed in the extract at 50AC wi
were conducted to assess color fastness of the dyed textile samples (cold and h
washing and exposure to natural light) preceding ta&iation of color in the textile sample
The dyed textile samples showed a uniform and noticeable brown/beige coloration, v
color being more pronounced in the cationized cotton textile sample, indicating that this
substrate fixes the dyetber. A mordant (carbonyldiimidazole, CDI) was used to increas:
affinity between the dye and the textile fiber, thus promoting its fixation. The results ob
with this mordant revealed a better color fastness, mainly in terms of light fastness.
preliminary results indicate that onion peel waste as source of bio(dyes) for the textile ii
is a promising sustainable process that deservespth study.

Keywords biodyes; circular economy; onion peel waste; waste valorization
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Filipa Dugue Fonsecaholds a BSc in Biological Engineering and a MSc
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A RELATI ON BETWEEN EXTREME DAILY PREC

EXTREME S-ARM™M PRECI PI TATI ON

Y.L. ROMERO1, J. BESSEMBINDER, N.C. VAN DE GIESEN, F.H.M.
VAN DE VEN

Beuningen, The Netherlangsbronkhorst8@upcmail.n+310648114433

The Royal Netherlands Meteorological Institute (KNMI) publishedKhid M1 6 0 6
Scenariosn 2006. These scenarios give the possible state of the climate in The Neth
for the next century. Projections of changes in precipitation were made for a time scale
day. The urban drainage sector is, however, more interested in projectich®rter time
scales. Specifically, time scales of one hour or less. The aim of this research is to
projections of precipitation at these shorter time scales based on the available daily sc
This involves an analysis of climate variables &émeir relations to precipitation at differe
time scales. Because of this analysis, one can determine a numeric factor to transl:
projections into shorter time scale projections. Eventually, this synthetic data can be
an input for an urén drainage model. With such a drainage model and synthetic data for
storms the effects of climate change «
efficiency of adaptive measures can be investigated.

Keywords correlation, extreme, precipitation, ratio, urban, variables
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TAXONOMI C OBSERVATI ONS AND ENVI RONNMN
SI GNI FI CANCE OF RECENT FORAMI NI FERA F
BAY, ROATAN, NORTHEAST HONDURAS

Belkasim KHAMEISS?!, Makenna HARRIS?

lKansas Geological Survey.1930 Constant Ave. Lawréi8a,
2Ritchie Hall | Earth, Energy & Environment Center, Lawrence, USA
belkasimkahemsis@outlook.com

This research focuses on the taxonomic classification and environmental implications of recent
benthic foraminifera along the coast of Anthony's Bay, Roatan, Northeast Honduras. Five
sediment samples were collected from the beach at a depth of lesstleéer 1IEach sample,
weighing 300 grams, underwent standard processing methods to isolate foraminifera. From
these samples, eleven benthic foraminifera species were identified, including Archaias
angulatus, Cibicidoides crebbsi, Lenticulina formosa, Pefisnogrtusus, Peneroplis planatus,
Procerolagena gracilis, Pyrgo lucernula, Siphonaperta irregularis, Spiroloculina tenuiseptata,
Technitella legumen, and Textularia agglutinans. Additionally, one planktonic foraminifera
species, Orbulina universa, wasarted. The most abundant species observed were Peneroplis
pertusus and Peneroplis planatus. Across all five samples, a significant presence of coral
fragments was noted alongside the benthic foraminifera community. Furthermore, the
molluscan composition pnarily comprised gastropods, with notable occurrences of bryozoans
and echinoderms. The elevated abundance of coral fragments in these samples underscores a
substantial ecological concern, indicating potential adverse impacts stemming from both human
activities and climate change

Keywords: climate change, Anthony's Bay, Roatan, Recent Foramninifera
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BI OREMEDI ATI ON OF WASTEWATER AND VALO

MI CROALGAE: A SUSTAI NABLE SOLUTI

Ol

ENVI RONMENTAL AND ECONOMI C CHALLEN

Imane EL-BAGGAR?, Mohammed ALAOUI MHAMDI 2, Jamila
BAHHOU !, Salma LATIQUEl’2

!Laboratory of Biotechnology, Conservation and Valorization of Natural Resources, Faculty

of Sciences Dhar El Mahraz, Sidi Mohamed Ben Abdellah UniversityMesacco.

2Biomedical and Translational Research Laboratory, Faculty of Medicine, Pharmacy and

Dentistry of Fez, Sidi Mohamed Ben Abdellah University, Morocco.
E-mail: salma.latique@uit.ac.ma

Global energy demand and environmental degradation are critical issues facing hui
with conventional energy depletion, global warming, and water contamination beit
major challenges. The reliance on fossil fuels and the high consumption of clean
coupled with the discharge of nutrients, heavy metals, and chemicals, have led
eutrophication and pollution of water resources worldwide.

This abstract proposes a sustainable solution that combines bioremediation of wastew
valorization of microalgae to address these challenges. Bioremediation technologies,
anaerobic and aerobic fermentation, activated sludge, compostingrgrhgtiation, anc
phycoremediation, utilize bacteria, microbes, plants, and algae to treat wastes and pc
Microalgae have emerged as a promising alternative for wastewater treatment due
photosynthetic capabilities, high growth rates, highotosynthetic efficiency, an
adaptability to different environmental conditions. They can remove organic pollu
heavy metals, and pathogens from wastewater, while producing valuable biomas:
biomolecules, such as carotenoids, lipids, polysaabs proteins, amino acids, a
carbohydrates. These biomolecules have various applications in food, medical suppl
cosmetics, bioenergy, and other industries, making microalgae a valuable resource
circular economy. By integrating bioremation and valorization of microalgae, we c
address the environmental and economic challenges and promote a sustainable futu

Keywords Bioremediation technologies, environmental challenges, circular economy, microa
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I'm passionate about the life sciences, with expertise in biotechnology, e«
and the valorization of phytoresources. My academic career was markec
bachelor's degree in physical sci
a fundamental bachet's degree in life sciences with an option in microk
biotechnologies at the Dhar El Mehraz Faculty of Sciences in Fez, comple
2021. | then went on to obtain a master's degree in biotechnology, ecolog
phytoresource development at the samétinton from 2021 to 2023. During
this period, | also had the opportunity to do an internship in a rese
laboratory where | worked on the identification, isolation, and biochenr
composition of microalgae. My passionate interest is particularly fxtum
microalgae biotechnology, with an emphasis on the field of phycoremedia
am determined to explore the innovative solutions that microalgae offer to
contemporary environmental challenges, particularly in the field of depolit
and restoation of aquatic ecosystems.
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Department of Earth Sciences, Faculty of Science, Benghazi University, Benghazi, Libya;
’Department of Geology, Faculty of Science, Omamakhtar University, Al Byada, Libya.
E-mail: osama.elfallah@uob.edu.ly

Libya is located ira semiarid region of North Africa, faces a significant scarcity of we
sources, both surface and groundwater, particularly in the northern part of the coar
confront this shortage of water sources and to preserve the environment as well as tc
water security in Libya, surface and groundwater resources must be assessed, prote
kept unpolluted. fis study provides valuable insights into the hydrochemistry, water qu
and potential applications of groundwater resources in theatcasa northeastern
Benghazi, Libya. To understand the origin, type, and characteristics of the groundw.
well as the relationships between different chemical variables, hydrogeochemical a
and diagrams were employed for Six groundwatempsesrfrom the study area (S1, S2, !
S4, S5, and S6). Additionally, Phreeqc software was utilized to determine the saturatic
of the groundwater with minerals of the aquifer's rochks, gaturation index shows ov
saturation with respect to carbé@aminerals and slightly saturated with respect to
evaporate minerals. However, the groundwater is salty, holding high concentrations
total dissolved solids (TDS), and is dominated by Sodium and Chloride in the weste
of the study area, vile holding moderately concentrations of (TDS) and dominate«
Bicarbonates and Chloride in the eastern part of the study area due to a response
weathering, waterock interaction and seawater intrusion as they are the most n
processes thabntrolling chemistry and quality of the groundwater.

Keywords Groundwater, Water Quality, Saturation Index, Hydrochemistry, Water Type, Irriga
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ISustainability Solutions Research Lab, Faculty of Engineering, University of Pannonia,

V e s z pHur@®ay,

2Environmental Research and Studies Center, University of Babylon, Babylon, Irag;
3Research Centre of Engineering Sciences, Department of Materials Sciences and

Engineering, Uni ver sHubhgary.of Pannoni a,
4Research Group of Limnology, Center for Natural Science, Faculty of Engineering,
University of Pannonia, Veszpr ®&m,

Corresponding author: osamah-aéreji@unswalumni.com

The extensive development of technology and the rise of industrialization over the last
decades have both contributed to the emergence of water pollution as a serious envirc
hazard. The removal of environmental toxins could be accomplisfeedhe use of
adsorption. Using agricultural waste as appgduct waste could be an effective method
removing toxic pollutants from aqueous matrices (water and wastewater).A comprel
physical and chemical analysis performed on the chemicallyfieddictivated carbon the¢
was derived from agricultural waste. Different techniques such as Faameform infrarec
spectroscopy (FTIR), scanning electron microseelegtron diffraction (SEMEDX), and
determination of point of zero charge @dd, Boehm titration, BrunaugEmmettTeller
surface area analysissgSs), and proximate and ultimate analysis were investigated. A r
of pollutant concentrations, pH, temperature, and activated carbon dosage were t
determine the parameters that endbé&emost effective removal of pollutants. In additior
that, isotherms, kinetics, and thermodynamics were also investigated. The perform
activated carbon derived from agricultural waste in constantly eliminating pollutants
water and wastewatenedium was also be evaluated over several cycles.

Keywords Adsorption, removal, process improvement.
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Rahele Khosravi NESIANIY, Meysam NASERFP
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2Amirkabir University of Technology, Tehran, Iran.
Meysam.naseri94@gmail.conhttps://orcid.org/000@00210051886

Motivation/Background: Hemoglobiis the protein that makes blood red. It is composed of four protein
chains, two alpha chains and two beta chains, each with-keénigeme group containing an iron atom.
Oxygen binds reversibly to these iron atoms and is transported through bloodhiling &ir battery
(LiTair) is a metalair electrochemical cell or battery chemistry that uses oxidation of lithium at the
anode and reduction of oxygen at the cathode to induce a current flow. Pairing lithium and ambient
oxygen can theoretically lead teetrochemical cells with the highest possible specific energy. Indeed,
the theoretical specific energy of a ragueous Liair battery, in the charged state with Li202 product
and excluding the oxygen mass, is ~40.1 MJ/kg = 11.14 kWh/kg of lithium. Sh@mparable to the
theoretical specific energy of gasoline, ~46.8 MJ/kg. In practitajibatteries with a specific energy

of ~6.12 MJ/kg = 1.7 kWh/kg of lithium at the cell level have been demonstrated. This is about 5 times
greater than that of a conercial lithiumion battery ands sufficient to run a 2,000 kg electric vehicle

for ~500 km (310 miles) on a single charge using 60 kg of lithium (i.e. 20.4 kWh/100 km). However,
the practical power and cycle life ofilair batteries need significant improvements before they can find
amarket niche. Understanding the catalyzed formation and evolution of liwioe products in Li

02 batteries is central to the development of tgexteration energy storage technology. Catalytic sites,
while effective in bwering reaction barriers, often become deactivated when placed on the surface of
an oxygen electrode due to passivation by solid products. Recyclingoafibie sources for synthesis

of functional electrode materials is an ddendly and sustainable ppach to realize nexgeneration
energystorage systems. Methobh this study, we present a fabrication method of Fe/ C composite
microfibers derived from electrospinning of hemoglobin blood protein, and subsequent calcination, and
investigate its funatinality as an oxygen electrode catalyst farQ2 batteries. We elucidate the thermal
decomposition behavior of raw hemoglobin protein and structural evolution after calcination at different
temperatures. We successfully fabricated Fe/C composite miaofiith a uniform and flattened
shape by electrospinning of a hemoglobin precursor and thermal treatment. Results: Finally, we
demonstrated that LO2 cells in which the Fe/C composite microfiber catalyst was incorporated in the
oxygen electrodes exhibitéchproved electrochemical performance compared to a pristine reference
cell without the catalyst.

Keywords Li t hi umioxygen batteries, catalytic membr a
evolving catalyst.
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University of Public Servieceudovika, Budapest, Hungary

Currently, global climate warming leads to an increase in moisture evaporation ir
catchments and a decrease in inflow into rivers. There is a decrease in glacial runofi
provides up to 50% of river runoff during the growing season. It is ggnexeognized tha
energy resources such as oil and gas are currently considered a strategic resour
possession allows them to exert some influence in the global economy and politics,
the Central Asian region, water resources and theggssson will play a key role soon. Tt
is because energy resources such as oil and gas are exhaustible sources of energy
water resources are renewable resources. The problem is compounded by the -
Kazakhstan is heavily dependent on crossler flows, as well as existing internal problet
The country belongs to the number of States that have limited water resources
experiencing a significant shortage of them, both to meet the needs of economic sec
to provide drinking wateto the population. Most of the territory of Kazakhstan belong
desert and sendesert arid regions, where water supply is an extremely acute proble
only for economic activity, but also for consumption by the population. The proble
sustainablevater supply in Kazakhstan and its water security is becoming acute beca
most significant sources of surface waters are located on the territory of neighboring
The country's economy requires three times more water per dollar of gross dqmoeRict
than Russia or the United States, and six times more than Australia. While maintain
current situation of water resources use in economic sectors and by the population k
there is a risk of a decrease in the pace of secomomic deglopment due to water scarcit

Keywords Water security, Kazakhstan, Central Asia, Global warming, Water resources
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THE | MPACT OF ANTHROPOGENI C ACTI

VI

TY

QUALI TYHIEN SANHADJA WETLAND COMPLEX

( NORTHEASTERN ALGERI A)
Sihem HEDJAL', Abdelwaheb BENAMARA?

Department of Geol ogi cCohstaBinel UninecsiysAlgeriB;r ~ r e s

2Faculty of Science and Technology, Department of Civil Engineering. Ziane Achour Djelfa

University, Algeria.
benamara.abdelwaheb@yahooho.fr

The present study focuses on evaluating the impact of anthropogenic activity
quality of surface water. It is based on the results of pmaiemical analyse
conducted in 2016. The analyses of surface water reveal the predomina
bicarbonateanagnesium and chloridenagnesium facies, as well as naturally high le
of chlorides, bicarbonates, and magnesium. However, these waters exhibit sig!
concentrations of sulfates, calcium, and sodium, indicative of good water q!
Surface water tebeen affected by pollution resulting from high concentration
organic matter, which has altered their quality in terms of phosphates, ammoniur
nitrites. These waters are classified into three levels of quality (good, fair, and
As for nitrates, most surface waters maintained good quality throughout the sal
period.

Keywords water quality,impact,surface waternitrates,anthropogenic activity
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Evaluation of the organic pollution index in the surface waters ofdhgplex of
wetlands of Sanhadja [Norbast Algeria]. International Water ForumMarch-P4,
2018 Hammamet, Tunisia.
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Felicia Itunu WOLE -ALO*, Bosede Olufunmilayo AKINWALERE, Gbolade Evelyn
AGBOMUSERIN, Abosede ADESOLA

Department of Agricultural Extension and Communication Technology, Federal University of
Technology, Akure, Nigeria
Corresponding Email$iwolealo@futa.edu.iy evelyngbolade@gmail.com

Rice became a critical component of the Nigerian household diet and on the other side, a major
consumer of the countryds foreign exchange a
We have different types of rice that grow very well in differsgates in Nigeria and yet, Nigeria
government has yet to harness these potentials to boost local rice production despite its
nutritious quality, so this study examined the factors affecting market orientation of 110 rice
farmers in Ekiti state, Nigeria. #dtal number of 110 rice farmers was purposively selected for

the study using the mulstage sampling technique. Data were analysed using descriptive
statistics such as frequency, percentage, mean statistics etc. Result showed that only 6.3% of
the respodents attempted and completed tertiary education. The major factors that affect
market orientation were price fixingsf 1.95), financial performancest 1. 94 ) , custo
preferencesxE 1.89), distribution channelsx 1.88) and variety selectiors{ 1.81). It was

concluded the market orientation of the farmers is very low and this is due to the low educational
level as it takes a certain level of educational exposure and knowledge to make business
decisions that would guide an individual in meetthg f f er ent consumer 6s ne
to help build strong relationship with consumers, ensuring repeat business and market loyalty.
Hence, it was recommended that the rice farmers need to be educated on business marketing.

Keywords Rice Farmers, Market Orientation, Consumers
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FACTORS AFFECTI NG CONSUMERS ATTI TUDE T
RI' CE PRODUCTI ON AND CONSUMPTI ON | N (
NI GERI A

Felicia Itunu WOLE -ALO*, Gbolade Evelyn AGBOMUSERIN, Matthew Olalekan
[YANDA

Department of Agricultural Extension and Communication Technology, Federal University of
Technology, Akure, Nigeria
Corresponding Emailgiwolealo@futa.edu.ngevelyngbolade @gmail.com

Rice is a staple food in many parts of the world, including Nigeria. The demand for rice in
Nigeria is increasing due to population growth and urbanization but the local rice popularly
known as O00Ofada riced is | ess pe softestudgd amc
identi fied the factors affecting consumer s
consumption in Ogun state. A mu#iage random sampling was employed to generate primary

data with the aid of webtructured questionnaire and a tafll08 respondents were selected

for the study. Data were analysed using descriptive statistics such as frequency, percentage,
mean statistics etc.

The major factors influencing the attitudes were low price of localxe8.(72), its rich quality

(= 3.70) and its freshness3.17). It was also discovered that the respondents have positive
perception X= 2.89) towards local rice because itsstiness and nutritious quality. Further

results also showed that there is a moderate level of consumption (66.0%) of local rice in the
study areas due to its taste compared to the imported rice, suggesting that it is already a staple
food in the study aredssues like stones in local rice=(3.65) and negative experience such as

lower flavour &= 3.37) were the major issues that affects the consumption of local rice. In
conclusion, it was recommended that quality control mechanisms should be puteirigplac

ensure that local rice meets high standards for texture, taste, and cooking consistency.

Keywords Local Rice, Attitudes, Barriers, Perception
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MUNI CI PAL SOLI D WASTE MANAGEMENT.
COMPARI SON OF PRACTICES I N FI NLAND

MOL DOVA
Eva Lota CIUGANSCHI

Tampere University of Applied Sciences, Tampere, Finland.
eva.ciuganschi@gmail.com, +358403635591

The scope of this research is to present to the public knowledge the types of municif
waste (MSW), as well as ways of management of each type. It reflects the anal
management methods practiced nowadays, such as recycling, compostindinigqradfd
Wasteto-Energy method. As a study case, a comparative study case is initiated on the
practices of MSW management in Finland and in the Republic of Moldova. The outcc
the comparison reflects the benefits of wastenergy incineratio plants towards th
landfilling which is the main MSW treatment in Moldova. Based on the specific exam
Combined Heat and Power (CHP) incineration plant in Lahti, Findldag mi j 2 r v i
planti it is emphasized the importance for Moldova totslvirom landfilling to waste¢o-

energy technology that benefits both the environment and the recovery of energy tha
used by the citizens. Even if the financial and technological investment is overwheln
the initial stage, it should be stilbnsidered for the sake of lotgrm benefits that landfilling
is incapable of offering. The comparative study case proves that starting from the :
electricity generation efficiency in an incineration power plant, it can be already notice
the ingneration system produces from up to 6 times more energy that the landfill s'
Since the nomecyclable waste is being combusted and taken advantage of, it helps to
the focus from the utilization of natural resources, and it contributes tanguid circularity
between waste and production of new energy.

Keywords incineration plant, landfill, municipal solid waste treatment
Biography

Environmental Engineering Bachelor thiggtar student. Environmental
management is the future intelligent business that can satisfy both hui
financial eager and ecosystem restoration. The environment can be t.
into a suitable engine for both prospers business and nature
rehabilitation. | am here to support the new world.
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DELEGATED PUBLI C DRI NKI NG WATER SERV

MUNI CI PALI TY QBOUMASSESBENI N)
Leocadie ODOULAMI, Rene AYEMAN ZODEKON

Laboratoire Pierre PAGNERY,D®¥leil nogtp,e nkeanut,
DGAT/ FASHS/ Uni ail avi ® (WALH)om&«€YLt onou,

leocadieo@yahoo.cgnTel. +229 95960784/94608270

The delegation of water services is one of the alternative methods used by the inhab
DasssZoum® municipality to access drinka
services have in front of some irregularities. This research anahgésictioning of mode:
of water services delegation in this commune.

The documentation on the water management services was done in many servi
libraries in Benin. Also, 50 delegates (public and private) of the corporation, 50 hous
from user associations and 10 resource persons were selected in the commulsa
collected were treated wigmpirical methods.

The results show that 298 and 9 Village Water Supply are delegated to public and
operators of the commune or out. But, concerning the Drilling Pomp with Human Po
made to private operators through the leasing contract. Those contractopaynomsinthly
5,000 F CFA or 7.62 Euros. This activity generates significant profit to the delegate.
The delegation of the water service is confronted with structural problems such as, t
of intervention of the private sector in the field, the ignorance of the logical framew«
intervention of the actors, the vagueness maintained in the gravftihg market to the
private one which no longer obliges the delegate to properly complete their specificat
situation which explains the high cost of water to users. This way of managing the
service is an opportunity for its sustainability.

KeywordsB®ni n ( We st -ZAfurm c &)o,mmaaesa wat er serv
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Rugayah Ali GRMASHA *#*4 Osamah J. ALSAREJI**% M- n i
MEICZINGER ¢!, Csilla STENGER-K OV C &S
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ISustainability Solutions Research Lab, Faculty of Engineering, University of Pannonia,

V e s z pHur@®ay,
2Environmental Research and Studies Center, University of Babylon, Babylditiahl
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SUniversity of Pannonia, Faculty of Engineering, Center for Natural Science, Research

Group of Limnology, Veszpretdungary.

4The School of Civil and Environmental Engineering graduate, University of New South

Wales, Sydney, Kensington, Austrabid|JN-REN PE Limnoecology Research Group
Veszpr ®m, Hungary.
Corresponding: Rugayah Ali GrmasHamail: rugayah.grmasha@unswalumi.com

Severalocations in the of Lake Balaton were investigated with the purpose of analyzi
temporal and geographical fluctuations of sixteen polycyclic aromatic hydrocarbons (F
According to the findings, the concentrations of PAHs in sediment were fourel very
high during the winter months, ranging from 448.35 to 619.77 ng/g dry weight, an
during the summer months, ranging from 257.21 to 465.49 ng/g dry weight. High mol
weight polycyclic aromatic hydrocarbons (HMWPAHS), which had betweenaingk six
rings, had a higher concentration than low molecular weight polycyclic aro
hydrocarbons (LMWPAHS), which had between two and three rings. During each of tf
seasons, the total incremental lifetime cancer risk (ILCR) for both cutaneduisgastion
routes was high for both adults and children. The highest records were recorded du
winter season, followed by the spring season, the summer season, and finally the
season. More attention needs to be taken in terms of pollutiggation strategies in Lak
Balaton.

Keywords Sediment, pollution, Seasonal variation

Rugayah is a researcher in the field of Environmental engineering. |
research focuses onrPolycyclic aromatic hydrocarbons (PAHS),
Removal of pollutants from waterHealth risk assessment, ardust
contamination; Particulate matter (PM)
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WATER I NSECURITY I N THE CITY OF
WARTI ME CONDI Tl ONS

Olena MITRYASOVA, Oleksandra KOVALSKA

Petro Mohyla Black Sea National University, Mykolaiv, Ukraine.
E-mail: alexandraschwarz2313@gmail.com

The impact of armed conflict on water systems is particularly relevant to human secu
it can negatively affect other basic needs, such as clean water, public health and basic
and sanitation. The purpose of the study is to investigate tekedewater insecurity in the
city of Mykolaiv. Due to the Russian aggression, a water pipeline was damaged on 1
2022, supplying water from the Dnipro River in Kherson Oblast to Mykolaiv. The Myk:
region has the lowest drinking groundwater resgr(about 98 liters per person per d¢
Mykolaiv was left without a sustainable centralized water supply system. Over time,
decided to temporarily connect to the intake of industrial water from the Bug Lymar
quality of water supplied to Mykalv's centralized water supply system exceeds
standards for chlorides, sulphates, suspended solids, hardness, etc. Water supply
Lyman leads to negative consequences. The high salt content in the water leads to f
destruction of the watesupply system itself.

To study the level of water insecurity, the method of questioning the city's populatic
used. The questionnaire was based on the study "The Household Water Ins
Experiences (HWISE) Scale: comparison scores from 27 sites in 22 countries
guesionnaire included questions aimed at determining the frequency of situations rel
water use risk.

To determine the level of water insecurity, the total number of answers "very often’
often"”, "occasionally" and "nevewereanalyzed. The percentage of answers "very of
was 40%, so it can be determined that the level of water insecurity in Mykolaiv is av
To ensure sustainable water supply in the city in the context of armed conflici
emergencies, there is an ung@eed to form a new water service system by increasin
number of decentralized water supply sources and creating geresservoir as a strateg
water reserve for the city. There is also an urgent need to educate the population ¢
conservation measures

Keywords environmental security, water security, water supply, water resources, decentr
water supply system.
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Olena MITRYASOVA, Viktor SMYRNOV, Andrii MATS

Petro Mohyla Black Sea National University, Mykolaiv, Ukrain.
E-mail: lesya.solis28@gmail.com, +380952880479

The object of the research is the water problem of the city during military operatior
surface waters within the Mykolaiv city, namely the waters of the Buzky Estuary. The
of the research is the water problem of the city during military opesaéind surface wate!
within the Mykolaiv city, namely the waters of the Buzky Estuary.

During the studied period, there is a steady trend towards a gradual increase in hardi
residue, sulfates, and chlorides in surface waters. The level of pHs, BiBBolved oxyger
fluctuates within the normal range with minor deviations. All defined surface water q
classes correspond to the degree of pollution "dirty" or "very dirty" and the state "pc
"very poor". Water of this quality is not suitabier household use, as it has an aci
destructive power to damage the water supplyesysand all the mechanisms and devi
that serve it. The issue of complex assessment of the quality of drinking water during
law remains open. The quality of drinking water distribution points remain outside
control due to the lack of meantoperational control, specialists, and a low level of pu
awareness.

Keywords the index of ecological assessment; water quality; surface waters.
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SEnvironmental Microbiology Laboratory, Research Institute in Chemistry and Biology
Uni versidad Michoacana de San Nicol 8s de F
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The geochemical characterization was carried out by analysis of the Gafsa phosph
(GRP), essential plant minerals and trace heavy metals, a relatively high concentr:
heavy metals was detected in the rock. The evaluation of the level of cuatiam
associated with the GRP soil amendment was carried out by calculating environ
contamination factors. The results indicated that the phosphate rock is contaminat
heavy metals in moderate to very strong concentrations. The potentiad thse Serratic
plymuthica BMAL strain, recognized as a rock phosphate solubilizer, was explo
improve mineral nutrition in Vicia faba L., including its participation in

rhizoaccumulation of heavy metals from rock phosphate. Pot experimentsecevieat
bacterization with S. plymuthica BMAL in V. faba, grown in sand fed with phosphate
as the sole source of phosphorus, increased the potassium concentration by 64% in |
40% in shoots: iron 20% in roots and 10% in shoots and manganese 238ts and 20%
in shoots, compared to V. faba not inoculated with S. plymuthica BMAL. The tot¢
biomass of V. faba increased by approximately 85%, while accumulation in the roots «
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concentrations of Cd, Cu, Zn and Pb increased by 114%, 30%, 37% and 44%, respt
However, in shoots they increased by 35%, 10%, 85% and 25%, respectively: cau
copper, zinc and lead compared to fooculated V. faba. The evaluation of heavy rhe
translocation factor (FT), bioaccumulation factor (BAF) and bioconcentration factor (I
with rock phosphate, highlighted the key role of S. plymuthica BMAL in preventin
mobility, of toxic heavy metals to reach the aerial part. These findingsluedde potential
of S. plymuthica to improve mineral nutrition in V. faba and the rhizoaccumulation of
heavy metals. This research makes this fact evident considering that cultivated ple
closely related to human nutrition.

Keywords Serratia plymuthica BMA1 Phosphate rock pollution
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REN
MI CROALGAE FROM VARI ED ECOSYSTEM.

‘Laboratoire de G®nie Enzymatique et Mic

de

Al gues, Ecole Nationale dol ng®ni eurs

The distinct qualities of microalgae, especially diatoms, highlight their significant pot
as an environmentally friendly method of phenol elimination. The specific goal o
research is to isolate diatoms from harsh habitats and examine howheyele table tc
eliminate industrial effluence, particularly that derived from the olive oil industry. This"
addresses a current issue of incomplete treatment by isolating various diatom stre
assessing their ability to remove phenol, particulavhen treating phenolic compour
concentrations between 50 and 250 mg/L.

Measurements of chlorophyll fluorescence were used to assess their stress respons:
results showed that different diatom strains reacted differently to phenol concent
ranging from 50 mg/L to 150 mg/L. Positively, most strains showed signifiphenol
removal rates that were above 50%. These results highlight the essential part that
diatom strains represent as powerful microorganisms in the field of wastewater tre
treatments by effectively removing phenol.

Keywords microalgae; diatoms; extreme environment; phenol elimination; wastewater treatm
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This study seeks to assess heavy metal pollution in the aquatic ecosystems of San Ju
Calamba City, Philippines. The focus is on determining contaminant levels in
sediments, and fish to offer a comprehensive understanding of the envirdrimpatd and
potential health risks linked to heavy metal exposure. Water samples were systernr
collected from various points along the San Juan River, and concentrations of heavy
were analyzed using handheldray fluorescence. Sediment saegpunderwent examinatic
to ascertain the extent of metal accumulation in the riverbed. Additionally, fish spec
from different trophic levels were captured and analyzed to assess bioaccumulation

and potential transfer of contaminants througinsumption. The results indicate tt
chromium exhibits high concentrations exceeding the threshold level set by the
standard. This raises concerns about potential health risks, suggesting that aquatic o
may not be safe for human consumptibarthermore, other metals such as Cd, Pb, As,
Ni show a notable presence in the samples, emphasizing the significance of addressil
metal pollution in San Juan River for environmental and public health considerations.

Keywords Biomonitoring, Water Quality, Sediments, Fish, Heavy Metal, Health Risk
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Olive oil mill wastewater (OMWW) poses a significant environmental challenge due
high organic content and concentration of phenolic compounds. This study introduce
nanoparticle synthesis approaches and their environmental remediation teyyslic
Verbena officinalis was a green reducing agent that synthesized reduced grapher
(RGO). Subsequently, RGO nanoparticles were dinked with sodium alginate (SA) t
form SARGO beads. The characteristics of-B&O beads were assessed ustansing
electron microscopy (SEM), energyspersive Xray spectroscopy (EDS), Fourgansform
infrared spectroscopy (FTIR), andray diffractometer (XRD). Batch and fixdmkd column
adsorption experiments for phenol were conducted to evaluate theisagpacity of SA
RGO and CuGBA beads. The kinetics, isotherm models and adsorption thermodyn
show that the pseuekecond order and Freundlich best present phenol adsorption a
endothermic reaction. Thomas and Yéddelson's models satisfactgritiescribed fixeebed
column adsorption. The results indicated a phenol adsorption capacity of 994 wag
achieved for an initial phenol concentration of 4000 rig L

Keywords Adsorption; nanoparticle synthesis; Olive mill wastewater; Phenol
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This study investigates the efficacy of using freshwater diatom algae to remove an i
micropollutant from olive mill wastewater, a phenolic compound. The diatom culture
exposed to different phenol concentrations; by subjecting the diatom coltuaeying levels
of phenol, the study monitored changes in chlorophyll fluorescence as an indicator o
response. The study notably demonstrated the diatom's exceptional resistance tc
concentrations as high as 145.9 mg/L. This diatom speesgastance highlights its potential
an effective treatment for phenol removal in challenging industrial wastewater settings, :
those found in olive mills. Utilizing diatoms' significant capacities and ecologically frie
characteristics repressna practical approach to reducing phenol contamination, so
environmental issues, and satisfying regulatory requirements for treating the oliv
wastewater.

Keywords Diatom algae, Phenolic compounds, Chlorophyll fluorescence, Sgsgense, Industrial
wastewater, Phenol removal
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The present research examines the fluid dynamics and thermal properties of the Tigr
in Baghdad, with a specific focus on changes observed in recent decades and their

impact on water supply and quality. Using historical data, the effestrging water flow
rates in a dry climate were assessed. Methodology employed digital reconst
techniques as a basis for Computational Fluid Dynamics (CFD) simulations, with

epsilon turbulence model effectively representing the dynamice oividr flow. In addition,
simulations were conducted to analyse heat transfer and evaluate thermal strati
throughout different seasons. Resultgovernotable changes in the river's flow patte
throughout the year. An uptick is apparent in the number of areas with low flow, influ
by environmental factors. The contour analysis offered a comprehensive perspective
variations which may hiddeifidecision is made only by relying on measurements in a
predefined spots. The study diseoed areas with little movement where pollution can b
up and analysed changes in temperature, connecting lower flow rates to harm
environment. It is worth mentioning that there was a noticeable increase in stagnant
and temperature diffence in August 2019. The findings highlight the pressing require
for implementing sustainable river monitoring strategies to address the negative imp
the river's ecosystem and the communities residing nearby.

Keywords Tigris River; Stagnation Zones; Water Quality; Thermal Analysis; Hydrodyn:
Modelling; Computational Fluid Dynamics
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This study aims to assess the toxicity of leatf Bhd anthracene to zebrafish (Danio re
eleutheroembryos survival, development, behavior and neurotoxicity. Fish embryo t
tests were conducted according to the OECD guideline TG 236. The video tracking
ZebraboxE was u sfects oftthese eheraidalsi @nt120 hyf lareae leeha
Data showed that both chemicals have ?%¢
96hLC50 value was 76.51 mg/L. Anthracene 98250 value was 133.35 mg/L. Regardi
behavioral, anthracene decsed total swimming distance (TSD) and total swimming t
(TST) at concentrations of 3.2, 6.4, 12.8 and 25.6 mg/L in light and dark periods sug
hypoactivity. Although less pronounced, ?Plalso affected locomotion by increasil
distance travelled in rapid movements after 120 hpf exposure at 0.1, 1 and 1(
suggesting hyperactivity. Besides, AChE was not responsive and sensitiveé*torF
anthracene after 120 hpf exposure.

Keywords PAHs, Behavior, FET, Lead, AChE and development.
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The drive to diminish food waste is embedded within the 2015 Sustainable Develc
Goals (SDG), particularly under Goal 1#hich aims to foster sustainable consumption
production practices. Specifically, SDG 12.3 sets the target of cutting per capita glob
waste in half at both the retail and consumer levels, while also curbing food losses
production and supyplchains by 2030. Consequently, mitigating food loss and waste (f
stands out as a crucial step toward transforming our food systems. The understanc
knowledge of value chain actors regarding this issue is vital fordtanking initiatives anc
implementing processes aimed at measuring, preventing, and reducing FLW. Wha
level of knowledge of the Lebanese food industries toward FLW?

Based on literature review, a survey was designed to collect the relevant data from
agroi ndustries in Lebanon. 30 agro indu:
data collected were statistically analyzed. The results show thatshemgnificant gap ir
the public awareness and understanding of food waste, which may hinder the efforts tc
food waste and achieve a sustainable food system. 20.69 % have no knowledge at all
misunderstand the issue, 27.59% have partialWkedge and only 20.69% have extens
knowledge. Finally, awareness and knowledge about food waste are essential in ad
this global challenge. With informed individuals and organizations, effective strategit
be implemented to reduce lossesnglthe entire value chain, and work towards sustain
food systems that ensure reaching the SDG 12.3.

Keywords Awareness, Food waste and loss, Randustry, Knowledge, Lebanon, SDG 12
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The rapidly expanding agricultural sector, driven by global demands, confronts a
challenge in sustainable water usage, particularly in arid regions. Water scarcity exac
soil degradation, desertification, and salinization, underscoringrgency for innovative
irrigation solutions. This study addresses these concerns by focusing on dev
environmentally friendly hydrogels derived from polysaccharides. Our approach in
using biesourced hydrogels based on polysaccharides, whickepeaonoxicity, cost

effectiveness, biocompatibility, and biodegradability. Additionally, these hydrogels e
exceptional water retention and absorption capacities without dissolution. These hy
have potential uses in wastewater treatment adsorption processes and as nutri
reservoirs for slowelease fertilizer systems, in addition to sustainable irrigation. To v
successful synthesis, we used Fourier Transform Infrared Spectroscopy (FTIR) and

Magnetic Resonance (NMR) to vadig our findings for material characterization. Additio
research on these hydrogels' morphological, mechanical, thermal, and swelling be
lends credence to their potential use in enhancing crop growth, productivity, and soi
availability whie reducing water waste.

Keywords Agriculture; Water; Polysaccharide; Hydrogel; Biobased
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Alizarin Red S, a commonly used dye in the textile industry, presents a sign
environmental challenge when discharged without proper pretreatment. This re
conducted a comparative investigation into removing organic compounds from the dy
compositebased clay chitosan as an exceptionally effective adsorbent for the anion
Several characterization techniques, such as FTIR, XRD, and EDX, were utilized to u
the physical and chemical properties of the prepared material. Key fak&esisorbent
dosage, pH, reaction time, and initial concentrations were optimized in a batch syste
findings revealed that the optimal adsorbent dosage was 50 mg, resulting in ma
adsorption at a low pH. Equilibrium adsorption of the dye wagewget in approximately 1.
minutes, with an optimal initial concentration of 30 mg/L. Additionally, the study disct
adsorption kinetics, isotherms, and thermodynamic parameters. The {seesotdorder
kinetic model accurately represented the reactiaetics, while the thermodynamic da
indicated an endothermic and spontaneous progeéts 27.22 kJ/molgis < 0), suggesting
favorability with increasing temperature. Furthermore, density functional theory (
calculations were performed to elucidate the adsorption mechanism, highlightir
involvement of benzene rings and oxygen atoms in Alizarin Redefeeson donors an
explaining the behavior of chitosan active sites with Alizarin Red S. The synel
combination of chitosan and clay showsrmise in the development of adsorbents that
effectively remove both anionic and cationic dyes from water treatment in future applic
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The potential of bioinformatics tools in the afpod and biosciences sectors continue:
evolve, creating innovative solutions every day. For example, This new discipline e
the scientific community to better understand the relative toxicity ¢tdioexenobiotics anc
their biotransformation processes, considered fundamental criteria during drug form
processes. In this context, some computational approaches were used in this
investigate the eetoxicity profile, possible biodegradatippersistence and bioaccumulati
factor of four natural compounds, principally derived from a plant species. Results re
that the four biecompounds could be toxic for avian species but concerning aquatic sy
it is interesting to underline thahe four compounds could be considered-rowic for

Daphnia magna, while compound 4 could be the only compound with no harmful eff
Fathead minnow. Compound 1 exhibited the lowest bioaccumulation factor value

Finally, all tested compoundsay possess a non persistent profile, while the BBD based
approach indicated that only compound 1 and 4 could possibly be biodegradable with
the same reliability percentage but with an impact score more pronounced for comg
(1.087). HoweverNITE based approach indicated that only compound 1 could poter
be ready biodegradable. This preliminary work, revealed once again the potential ef
compounds and certain fundamental aspects, which could represent an initial step fo
investigation.

Keywords Biodegradation PersistencePhytcCompoundskEco-Toxicity Profile.
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Marine sedimentary phosphate rock is the primary source for manufacturing phc
fertilizers. It is composed mainly of phosphorus and other elements. Some of these el
including heavy metals, occur as trace elements. Notably, arsenic, classiGeGraup |
human carcinogen, is among them. It has significant environmental impacts by contar
water, soil, and air through certain industrial activities associated with phosphate exti
The purpose of this study is to develop an explicit sguanodel to predict the concentratis
of arsenic in sedimentary phosphates usingdgvoaup methods of data handling algorithr
the combinatorial and type neural networks. A database of 277 geochemical data ¢
compiled from the literature. The infpdata for the models are the contents of major ox
(P05, CaO, MgO, SiQ Al20s, Fe0s, K20, and NaO) in phosphate samples. Tweitge
models were constructed by combining various parameters, like the transformation fi
of input data and the neamr activation function. The performance of the proposed mc
was evaluated using metrics such as mean squared error (MSE), mean absolute erro
and coefficient of determination {R

In addition, sensitivity analysis was performed to inspect the impact of input variables
model output. The results showed that the combinatorial algorithm provides the best
for predicting arsenic concentration with the highest level of piedi@ccuracy (MSE =
3.949 ppm, MAE = 5.466 ppm,2R 0.935).
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The validation results suggest that the combinatorial algorithm can be considered a pr
approach for predicting heavy metal concentrations in sedimentary phosphates wi
accuracy.

Keywords Heavy metalsTrace element&xplicit equation, Combinatorial algorithm
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The great increase in devicdaptops, smartphones, etc.) during the last decade that uses
wireless communication as communication technology has increased the need for different
spectral frequencies, for their use by these devices, this demand has led to a phenomenon
called spectrumcarcity. Statistics issued by the Federal Communications Commission
(FCC) have shown inefficiency in allocating fixed spectrum. To solve this problem
(spectrum scarcity) the concept of cognitive radio is proposed. One of the promising
responses to usingdhavailable (unused) spectrum is thecatled cognitive radio (CR),

which was developed to enable secondary users (SUs) to exploit the spectrum holes in
authorized channels. Secondary users should quickly clear the channel and change to
another availablehannel if access to the primary user is sensed. One of the most important
measures of the efficiency of spectrum use by secondary users is the continuous reduction
of channel exchange. In this paper, it is proposed to use artificial intelligence alganthm
improve the selection of the best available channels. The metrics to evaluate the artificial
intelligence algorithms are channel switching, throughput, and delay time.

The simulations were done using MATLAB Simulator. Neural network algorithms have
shown promising results compared to some FIS (TSK, Mamdani). Also, the ANFIS
algorithm showed superiority compared to the FIS algorithms in the throughput of data.

Keyword$® Cognitive Radio, Channel Selection, FIS, ANFIS.
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It is evident that energy is a significant challenge facing the world soon. To address this issue,
the world must develop new energy sources or enhance the performance of existing energy
generation devices. The design of a new coaxial magnetic gear topduger density
applications offers a promising solution to meet the increasing demand for sustainable energy
sources. This research focuses on improving the power density and performance of current
coaxial magnetic gear in green energy applications tlraugpvative design elements like a

new modulator and outer rotor design. By utilizing theoretical analysis and simulation studies,
this research aims to enhance power density by 3% and reduce losses to less than 5%, ultimately
boosting energy generatiorfiormance. These findings have the potential to transform the
field of green energy technology, leading to more sustainable arffderadly energy solutions.

Keywords Coaxial magnetic gear, green energy, power density
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STuUDY OF POLLUTANT EMI SSI ONS FORMATI
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BURNER MODEL: EFFECTS OF EQUI VALENCE

GEOMETRY MODI FI CATI ON
Abdelkader HEMAIZIA *, Dominique THEVENIN 2
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2Institute of Fluid Dynamics and Thermodynamics, OVGU, Germany.
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The formation of the pollutant emissions in technical combustion systems depends m:
the dynamic and thermal behaviour of the flames used. One goal of modern com
chamber development is the reduction of emissions formation while keepingtieestible
during the combustion process. The first aim of this work is to investigate the eff
equivalence ratio«) and the throat diameter of the convergdinergent (Dth) nozzle ol
flame stabilisation and the concentration of the carbon mono&i@@ &nd nitrogen oxids
(NOx) emissions using SteadReynoldsAveraged Navier-Stokes approaches implement
in ANSYS FLUENT software. The combustor operates under atmospheric pressure
atm), with swirl number Sn = 1.4 and fixed mass flow rat& m0.046 kg/s. Three differer
equivalence ratiosy = 0.3, 0.5, 0.8, and three throat diameters, Dth: 20 mm, 16 mm, a
mm, were applied. Turbulenademistry interaction is treated using Realizable)
turbulence model, and Eddy dissipation concept (EDC) is combined wittsizB6educec
reaction mechnism. The flow behavior is well predicted by Realizablé k mo d e | |
swirled premixed flame is well reproduced by EDC. Two dominant strong recirculatior
are detected, inner recirculation zqifeZ) in the centreline and the outer recirculation zi
(ORZ) in the combustor corners. The temperature field indicates that the flame

stabilizes in the shear layer located between IRZ and ORZ. It is found that aothDth
have a strong effect on the flame stabilisation and CO and NOx concentrations, w
ranging from 542 ppm to 608 ppm and NOx from 0.33 ppm to 0.23 ppm, respectively

Keywords Pollutant emissions, Swirl, Propane, NOx, CO, Premixed flame
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This research aims to investigate the energy crisis and its impacts on logistics in Soutt
With its severity having increased since it first began in 2007, the year 2023 ha
recorded as being the worst year ever with up to 10 hours of blagenusy, the logistic:
operations will inevitably be affected. A study is done over three main key areas tf
offer a better understanding of the issue at hand, the history of the energy crisis, the e
impacts of logistics operations in Southrid&, and the current load shedding status an
impacts. Through an extensive literature review, an understanding of therabotiened
topics can be had.

The research employed a mixeatthods approach through the usage of both primary
secondary data. An4depth literature review from African journals will give insight into
Energy crisis as well as possible alternatives that have been introdwesertto the energ
needs of South Africans. To explore the extent to which the damage has been done
is designed and will target drivers from Cecala Beverage South Africa Pretoria (CCBS
Pretoria, South Africa. The widespread availability otial media will also be take
advantage of by posting the survey on
a wide range of participants.

This paper contributes to the ongoing discourse around Load shedding and how itis c
as well as challenging the South African Landscape as we know it.

Keywords Ener gy, Eskom, fiLoad Sheddingo, Log
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Fusarium oxysporum f.sp. radicis lycopersici (Forlais f un g al pat ho:
crown root rot and vascular wilt dise:
and |l ead to significant yield | osses.
chemical fungiciudles o Wwiiecthuamae hamamft h
tea (CT) i's ceonrsiiednefrleeydt bal sb zeemr dd@t ma
chemical pesticides. Thdailsemnesfei disalmad
the microbial diversity and the preser
the capacity of two aerated CTs; M1l a
Asmart o comproedu mtgs ondfc bylmen ©xX t he oil
with green waste and poultry droppings
inhibit the growth of the Forl. To ass
after isotnerand zfaitl-tuat dohfushenwmet hod
extensive collection of bacteria was i
capacity to inhibit the growth of hth¢d
exhibited significant antifungal acti
antifungal activity was attributed to
their chemical compositiorewvellse odnt aadha
mycelia growth, with the highest inhi|
33.97% attributed to M2A11 for M2. Thi
vacuol ation, and Imysiosmpaaed tossooinaty
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Keywords Fusarium oxysporum f.sp. radicis lycopersici; Antifungal activity; Compost
Antagonist; Biopesticide
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To respond to an environmental problem, the recovery of waste from the olive in
seems to be an interesting market. In this context we were interested in the valoriz
olive pomace. Several samples were taken from several localities in edgtnia And were
characterized by their analysis and by the extraction of the pigments found th
immobilizing them in sodium alginate capsules. Obtaining pigments from olive pomac
carried out by the solvent extraction method. This technique mmpdssible to obtain yield
of 18%. The quality of the pomace was measured by the analysis of some physicoc
characteristics. The results indicate a humidity of between 46 and 54% and an ash le
to 4%. Olive marc is an appreciable source t&#ltpolyphenols and flavonoids with contetr
of 140 to 154 mg EAG/g and 6 to 9 mg Q/g respectively and a chlorophyll and carc
content of 2.11 to 5.4 mg/kg and 1.6 to 3.6 mg. /kg respectively. The antioxidant powel
between 20 to 23.5%. Regardiencapsulation, the optimal conditions for inclusion of
extracted pigments in a sodium alginate gel were determined.

Keywords olive pomace, characterization, encapsulation, valorization
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Science and technology aabout to undergo a revolution thanks to graphene's extraordinary
characteristics and adaptability. It leads in many industries thanks to its remarkable strength,
high electrical and thermal conductivity, flexibility, and transparency. It has been shown via
intensive research that graphdresed materials have great potential for use in energy storage,
electronics, biomedical devices, and environmental applications. The results of this study
highlight graphene's promise as a revolutionary material that réapes conventional
materials in terms of efficiency and performance. With continuous research and development,
graphene is opening the door to grodomdaking ideas, establishing itself as a catalyst for
revolutionary change throughout industries, andliag important global issues.

Moreover, graphene's adaptability goes beyond its physical characteristics because of its
atomic structure, which permits nanoscale manipulation and opens up new possibilities for
specialized applications. Because of its biocompatibility and impermeathilihas great
promise for applications in biomedicine, including drug delivery systems and biosensors.
Graphenebased materials promise faster charging times and longer battery life in energy
storage applications such as batteries and super capacitoenvdiQ graphene's potential for
environmental remediati@dsuch as pollution management and water purification, illustrates

its ability to meet urgent sustainability issues. Graphene continues to be a source of innovation,
pushing the boundaries of scieran@ technology with nevdreforeseen impact as research
opens up new possibilities.

Keywords Graphene, Derivatives of Graphene, Innovative Technology
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Biodiesel is an alternative fuel in many developing and developed countries worle
Biodiesel has significant and numerous economic, environmental, and social bt
However, the problem with conventional biodiesel production is the high indu
production cost, mainly contributed by the raw materials. Therefore, catalysts and fee
are essential in increasing total biodiesel production rates and minimizing productior
Magnetic nanecatalysts play a crucial role in heterogeneous catatigsto their eas
recovery, recyclability, excellent selectivity, and fast reaction rates, owing to their
surface area. This research activity used heterogeneous magneticatepsts of 1ICdO
ISnO, and their modified form, to produce biodieSéie synthesized nanocatalysts w
made through crecipitation and found quite efficient for transesterifying Ponge
pinnata oil. The effect of various parameters on biodiesel yield in the presence of pi
magnetic naneatalysts has been studiéa the transesterification supported by ISnO, h
yi el d, I .e., 99%, was achieved -eafalyst were
magnetically recovered and reusdd 4imes without any change in their activity. All tl
synthesized magnetic macatalysts performed SEM analysis. Each fraction of the prod
biodiesel was assessed for different quality parameters, and the results were pet
standards. The components present in biodiesel produced from Pongamia pinnata
determined by GMS.

Keywords magnetic nanaatalysts; heterogenous catalysis; Pongamia pinnata oil; biodiesel
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A completely randomized field design experiment was conducted in Latakia/in 20
investigate the effect of four biochar ratesl(8-6 t ha') on loamy soil bulk density and po
size distribution. The results revealed that soil bulk density significantly decrease
increasing biochar doses reaching the lowest value atbliibehar rate. On the other har
soil total porosity reached the maximum value of 55.72% at 6'tbiachar dose ir
comparison to the control. The same trend was seen ffes pontaining available water O
-10 em and pores >10 em reachi ng?!bbdhar
Whil e pores containing wunavailabl e wa
biochar amendment reaching the highest reduction at 6afziochar dose.

Keywords biochar-bulk density-total porosityplant available water.
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T h e P 8igtilleny ikndustry in Hungary generates a significant amount of organic w
including a byproduct known as 'spent

produced after distilling fermented fruits, poses environmental challenges dsenighi
organic load, low pH, and diverse compounds, including macro and micronut
polyphenols, and recalcitrant substances. Moreover, PSW has elevated coppe
resulting from the corrosion of distillery rectification columns made of copperdineit
resistance to the acidic mash environment. Conventional disposal methods, like was
treatment or direct soil disposal, result in unpleasant odors and disrupt nutrient
potentially leading to soil and water pollution. Therefore, conipgdtas emerged as
sustainable solution to manage PSW, converting it into stable humic materi:
neutralizing phytotoxic substances. This study focused on addressing the initial che
of PSW, including acidic pH, high moisture content, and eéelyabpper levels, throug
aerobic composting. Mineral additives such as alginite and andesite, along with ¢
additives such as garden compost, diatomaceous earth, and wood ash, were ui
enhance the composting process. Germination tests cenfthie unsuitability of the spe
wash for plant growth without composting. Additionally, matured spent wash compo
evaluated for its ability to immobilize heavy metals using lettuce and tomato as test
irrigated with lead and irenontaminatedvater. The study highlighted improvements
mineral levels, stable organic matter, and enzyme activity in PSW compost. The re:
of copper levels was tracked over time, notably reduced in the garden compost tre
Ongoing research explores new quosting methods (e.g. breathable drum composter
additives (e.g. vinasse, coconut fiber, and calcium sulfate) to optimize the treatn
PSW. This study underscores the urgency to tackle environmental health and
concerns, emphasizing composgtsipotential as a soil amendment for enhanced fer
and sustainable agriculture.

Keywords P 8§ Ispent knash, composting, stable organic matter, copper, heavy r
immobilization, soil amendment
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2College of Engineering and Technology, American University of the Middle
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3Universit® de Poitiers, Institut de C

IC2MP CNRS UMR 7285, Equipe Eaux, Biomarqueurs, Contaminants
Organiques Milieux, France.

In this study, a sillylating agent, Hexamethyldisilizane (HMDS), was used to analyze t
products resulting from polar molecules, specifically to assess lignin degradat
sediments accurately. The goal was to develop characteristic indicatdrs $tate of lignir
degradation based on the relative distribution of lignin phenols, measured chromatc
after HMDS thermochemolysis. For that purpose, the singular contribution of the 11 ar
moieties yielded, along with SGC, and the most ligragrddation proxies, were applied.
has been shown that HMDS thermochemolysis exhibited the capacity to reveal oxidiz
degraded lignin fractions, following the increase trend yielded for most moieties anc
proxy. In addition, C/G and S/G showeeithhighest input in the upper half of the core. T
bias in the ratios coulehdicate that HMDS thermochemolysis is to be applied for geolo:
samples, where low -@Gompounds exist.For the sake of validating HMD
ther mochemol ysi s dCanpopdnti Anadysis (BGA) wadthen applied
the molecular fingerprint. Following the higher variance yielded in the case of PCA for
(78.75%), indicating the efficiency of these ratios and indexes, in describing the mo
fingerprint of peat dpth records. In addition, a higher separation between the contrib
of the investigated, along the first two PCs, were noticed. These finditigatea higher
reliance in applying the ratios and proxies of HMDS thermochemolysis.

Keywords Peatland, PCA, Lignin, HMDS thermochemolysis, Organic matter
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SEOLE laboratory, Faculty of Technology, University of Tlemcen, Algeria.
cherifa.abdelbaki@unilemcen.dz

Assessing the sustainability of water distribution networks requires various techr
including developing a mutgriteria decisiorsupport tool based on known operatior
physical, hydraulic, and environmental factors. The methodological tool wsdm#iytic
Hierarchy Process (AHP) to evaluate and prioritize short andteEmg planning options b
integrating the results of the hydraulic simulation model with the opinions of experts
hydraulics engineering and management of water supply systdra evaluation model we
applied to a total of 89 individual water pipes. According to the results of the network
3.37% of the pipes have good performance, 79.78% have acceptable performar
16.85% have poor performance. A lergm performace evaluation was carried ol
illustrating the effect of varying the C value in the Ha¥¥éifliams equation on head loss a
water pressure due to pipe aging. According to the results, some tubes' performance d
up to 39.50%, as TO7. The AHP modkat has been developed has great potential
valuable tool for assessing the pipes used in water supply services.

Keywords Analytic Hierarchy Process; Drinking water supply systems; Assess system perfor
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The study of microbial diversity is important not only for fundamental scientific rese
but also for understanding the relationship between the diversity of microorganisn
structure of their communities, and the functions they perform in the oanvant.
Anthropogenic and technogenic factors negatively affect diversity of ecosystem bioce
and microbial diversity. In the context of agricultural land use, soil's important properti
maintaining biological productivity and setégulation. Tls, the ecological conditions ¢
ecosystems, and accordingly, human health, depend on soil quality. Soil mici
assessment using molecular genetic methods allows us to overcome the problem:
information content of the taxonomic, functional andtgd structures of microbiocenos
during crop cultivation to create sustainable and highly productive agroecosysternr
current condition of intensification of agricultural production involves the introductic
intensive farming technologies, whicimvblves the largscale use of pesticides ai
agrochemicals. In turn, uncontrolled and excessive use of chemicals causes unc
changes in agrocenoses. Namely, the physical, chemical and biological component
soil, which in turn affects the sttture and functional components of the microbiocent
Previous studies have shown that the soil microbial community is a determining facto
reserve for increasing the productivity of agrophytocenoses. Natural biogeoceno:
characterised by higbiodiversity and resistance to environmental factors. The ability to
regulate and efficiently use energy resources of natural ecosystems was ensured by r
trophic levels and the high adaptive potential of organisms. The species of orgaviiggn
in a natural ecosystem have evolved to such an extent that only in combination do the
the integrity and optimal structure of the ecosystem. This creates the conditio
compensatory reactions in case of disruption of certain chains inyshems under the
influence of negative environmental impacts.

Keywords structures of microbiocenosis, agroecosystems, diversity of microorganisms
microbiota
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Any ecosystem is characterised by a complex trophic and spatial organisation, but at tl
time it is dynamic, balanced and sedfulating. Soil microbial communities are in clc
interaction with all components of the ecosystem, and primarily withtgl&he structure o
microbial populations (spatial, taxonomic, functional) mainly depends on the s
relationships that develop within the community. It is practically proven that
agrochemicals and pesticides are brspdctrum toxicants. Soil sgples were tested in tr
following ways: control, Fold minimum fertiliser rate (1 min*P3 . 8 5 Og /-flg
maximum (1 max*P)19.2; 10fold maximum fertiliser rate (10 max*f).19.

It was found that OMMDG at the minimum, maximum and-f@ld maximum concentration
promote the growth of the number of microorganisms of the main ecological, troph
taxonomic groups studied. The percentage of soil clods contaminated with badtezigerius
Azotobacter was 10%. The number of ammonifiers, bacteria that immobilise mineral fc
of nitrogen and oligotrophs increased by-1.2 times compared to the control and deper
on the OMFDG application rate. The number of micromycetes irsgdaby 1.21.5 times
compared to the control. The increase in the number of streptomycetes was recorded tc
relative to the control sample and fertiliser application rate. The intensity c#iG8i@sion unde!
the application of 1 min*P OMIBP G was 156/ 2s cigl ,COwh i2g boil
more than in the c odgtsoilp The apalicatiom oftl maxiP4and
max*P contributed to an increase in carbon dioxide emissions by 9.4 and T$hass.the
studies have shown that theeus the organanineral fertiliser Diamond Grow does not hav
toxic effect on the soil microflora, including agronomically beneficial microorganisms.

Keywords ecosystenmnicroorganisms, soifertiliser, pesticidesAzotobacter
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Anatolii ORLOVSKY!I 1, Nazarii SUS, Iryna GUMENIUK 3, Viktoriia
TSVIHUN 4

Unstitute of Horticulture of the National Academy of Agrarian Sciences of Ukraine,
Novosilky, Ukrainemumuk6500@gmail.com

?Institute of Agroecology and Environmental Management of the National Academy of
Agrarian Sciences of Ukraine, Kyiv, Ukrairemail@nazariysus.com

3Institute of Agroecology and Environmental Management of the National Academy of
Agrarian Sciences of Ukraine, Kyiv, Ukrairgimenyuk.ir@gmail.com

4Institute of Agroecology and Environmental Management of the National Academy of
Agrarian Sciences of Ukraine, Kyiv, Ukraingka-natcevich@ukr.net

The common hop (Humuluspulus L.) is represented in the urban ecosystems as a
escaped, or ornament al plant (Wi ttig,
2021). Given its rare ornamental use, studies on pests and pathogens of hop plants
conduded in agroecosystems or natural ecosystems, but not in urban ecosystems. +
substantiate the need of monitoring H. lupulus growing in cities for pests and patt
Pests and pathogens are most transmitted through vegetative propagation matdigals
ornamental plants, which are mainly introduced into urban ecosystems. In addition, ¢
particular large ones, serve as transportation hubs, and pests and pathogens :
transported as contaminants of commodities. As a result, urbaysesaus are often the fir:
point of contact with alien pests and
Paap et al., 2017; Branco et al., 2019; Hammond et al., 2023). Some of them, part
polyphagous pests, and generalist pathogens, infagt hop plants growing in urbe
ecosystems. Finally, alien pests and pathogens of urban hop may subsequently spre
gardens and harm commercial hop plants. Therefore, for early detection of new pe
pathogens of hop plants and preventiotheir spread to commercial hop gardens, ongt
monitoring of urban hop plants should be conducted.

Keywords pest, disease, monitoring, Humulus lupulus, urban ecosystem
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Metcalfa pruinosa (Say, 1830), the citrus flatid planthopper, is an invasive, h
polyphagous insect that has a wide host range in Europe: over 300 species in 78
(Bagnoli and Lucchi 2000; Alma et al. 2005). To date it has already colonized 15 Eu
countries and continues to spread in
2022). Our previous studies demonstrated that in Kyiv (Ukraine) M. pruinosa infests
55 plant species belonging to 49 genera, 35 families, and 23 ordergt(8lus 2023).
However, M. pruinosa did not show host preference. The infestation symptoms and ¢
included deformation, wilt and injury of leaves, shoots, and twigs, as well as appeatr:
considerable amounts of honeydew, later colonized by soajds\dlr' he present study wi
conducted to determine colonization preferences by M. pruinosa in relation to hos
habitus. It was shown that simple leaves or leaflets more than 1 cm in both length an
were more attractive for M. pruinosa amongde of 55 host plants. The hosts where |
size appeared not important were Ambrosia artemisiifolia L., Asparagus sp.,
sempervirens L., Erigeron canadensis L., and Tamarix ramosissima Ledeb. In addit
pruinosa preferably infested plants whdsaves were located less than 1.5 m above
level. The significance of these factors (size of leaves and distance of leaves to soil I¢
host plant colonization are currently under investigation, taking all taxonomic plant ¢
into consideration

Keywords citrus flatid planthopper, Ukraine, Kyiv, leaf size
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The effectiveness of the interaction between edaphptipeate and biotope determine t
main indicators of soil fertility and physical and chemical properties. It is micr
communities that evolution has assigned the most important mibsiaycle of substances
the biosphere, decomposition and matesation of a huge mass of organic matter, etc
Ukraine, agriculture annually produces an average of abe605Qil. tonnes of grain an
approximately the same amount of straw and crop residues. It has been found that m
20-40% of straw is natised at all. Agricultural producers usually solve the problem of or¢
material accumulation in agroecosystems in three common ways. The first is burning s
the field. This is the most irrational and destructive way for all types of biogeoce
components. The inexpedience of this method lies in the fact that the burning of ¢
residues pollutes the atmosphere with CO,2,C6@itrogen oxides, chlorireontaining
substances and heavy metals that were directly part of the plant material. Tt isetbar
collection and removal of straw from the field with the subsequent use eyttiay organic
materials such as bedding or cattle feed. Carbon is returned to the agroecosystem in
of humus. The third (biological method) is the decompmsitif straw in the field using variot
biological products. In field studies determine the effectiveness of biological products -
destruction of organic material containing active bacterial strains of the genera Paenal
Azotobacter, Enterobaamt and genus Trichoderma. It was fouhdt the useof biological
products for the treatment of straw and puestvest residues of winter wheat contributed 1
2-fold increase in the overall biological activity of the soil compared to the control. It was ¢
that the level of cellulosolytic activity ineased from 23 to 34 %, and the antifungal acti
increased by 2:8 times compared to the control. The obtained results of field studies in
the prospects for agriculture of various forms of owimigrs

Keywords biological methodecosystenmicroorganisms, soifertiliser
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Viktoriya STARODUB, Yevheniia TKACH, Andrii KRYZHANIVSKYJ
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Management of NAAS, Kyiv, Ukraine.
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It is known that agrocenoses are contaminated by many segetal weed species, amo
a significant proportion are adventitious (invasive) alien species. Having entered
territory where they have not been found before, these species compete wélspeaties
for moisture and light, thereby completely or partially displacing their populations. The
of each route survey is data on the following ecological indicators: species ric
frequency of occurrence and abundance of local populatioal$ adventive plant specie:
The concept of "biodiversity" is complex and multifaceted and often uncertain, bu
described by such components as the frequency of occurrence and abundance of sp
arecommon,particularly agrocenoses. The frequency of occurrence and the abundar
species are not directly related. A species may be rare but occur quite often, or abun
have a low frequency of occurrence. Therefore, the identification and assesssp=tied
by such indicators is egsal for further determining the role and place of the species ii
studied cenosis. Thus, in the farm located in Bobryk Pershyi village, Odesa region, 42
of weeds were identified in winter wheat crops, of which 16 species were classifiedse
2, with the highest abundance being the following: Avena fatua L, Grindelia squarr
Stellaria media L., Sisymbrium officinale L, Thlaspi arvense L Setaria glauca L.; 1 s|
was recorded in classi3early spring: Fallopia convolvulus L.; up tass 4, seven specit
of overwintering, with an average abundance over the years of research of 1.13, 1.4’
Tripleurospermum inodorum L, Capsella bupsestoris L; up to classi b species, amon
them were perennial root sprouts Elytrifia repens L, annual pia@sntaurea cyanus |
Bromus arvensis L, Anagallis arvensis L.; class 6 occurrence includes 1Xspedigling
annual adventitious species Ambrosia artemisiifolia L., lva xanthifolia (Nutt.), perén
Xanthium strumarium L., among the sé@ species, overwintering species contaminatel
agrocenosis Galium aparine L, root sprolitsSonchus arvensis L, Convolvulus arvensis
annuals Amaranthus album L, Chenopodium album L, Consolida regalis L, Papaver 1
L, Sonchus oleraceus Lactuca serriola L.

Keywords agrocenosessegetal weed species, adventive plant species
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Currently, the assessment of the ecological situation of forest biocenoses shows

impact of biotic and abiotic factors on biodiversity causes significant changes ir
structure and functioning. Under such conditions, pathogens of differemot@xo groups
become dangerously variable and harmful. As a result of these factors, the plant ol
reduces its productivity against the background of significant pathologies. The aim
study was to test plants of forest ecosystems for damagecksribhand viral pathogen:
Virological, microbiological, immunological and statistical research methods were u:
the study. The results of the study show that woody plants in forest biocenoses we
exposed to viruses and bacteria, forming a mem infection that causes significa
pathological changes in plants. Among the viruses, tobacco mosaic virus (TMV), carl
irarvirus, and cucumber mosaic virus (CMV) dominated. It is worth noting that carlav
often latently infect plants sucls avild hops, hazel, and birch. Pathogens of tobacco m
virus were found on plants of shagaved maple, sycamore and lodgepole pine. It

infected various plantain species growing along roads. This pathogen has high ai
activity. CMV was diagosed with birch plants. It was found that wild pear plants in f
protection strips are often infected with the bacterium Erwinia amylovora. This ty
bacteria on plants often causes the tops of the plant and lateral branches to dry out
fruits of the wild pear become smaller and covered with Hisolvn spots. In addition, ot
research revealed the pathogen Pseudomonas quercus, which causes oak cancer. T
is manifested by the formation of hdlke growths on the trunks of plants adeformation
of the bark. We consider it expedient to use modern technologies for the diagn
pathogens of different taxonomic groups to obtain {ggality planting material for fores
wood plants.

Keywords forest biocenoses, diagnosis of pathogens diagnosis of pathogens, pathological ¢
in plants
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The article fAlmpact of Waste Management
considers waste management methods applied in Kazakhstan and their impact on climate
When writing the article, data on the volume and composition of wastezakKstan were collecte
and analyzed. Based on the data, the country produces about 4 million tons of solid domes'
annually, of which only 10% is recycled and 90% is disposed of in landfills. The analysis show
such waste management practitegd to high emissions of methane and other greenhouse
which exacerbates the problem of climate change.

The results of the study indicate the need for reforming the waste management system in Kaz
including improving recycling technologies, composting and reducing waste disposal. The
describes proposed measures to introduce efficient wastageraent technologies, strength
recyclingrelated legislation and increase environmental awareness of the population.
Undoubtedly, the adoption and implementation of active measures, including the need to buil
treatment plants in the regions, will reduce greenhouse gas emissions, minimize the envirg
impact of waste and contribute to the achievement of siadtiei development goals, which
essential to meet the challenges of climate change in Kazakhstan.

Keywords Waste management, Climate change, Sustainable development
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The insufficiency of water is the most severe restraint for the expansion of agriculture in arid and semi
arid areasAn important strategy for increasing water productivity and improving vpatEtuctivity

deficit irrigation at different growth stages is important to advance the yield and Water Productivity of
barleyin water scarce areas. A field experiment was conducted at the Koga irrigation scheme in Ethiopia
to examine barley yield response to different irrigation regimes and validate the aqua crop model. The
experimental setup comprised six randomized treatnféhtaith three replications for one irrigation
season because of financial limitations. The irrigation regimes were selected 18%%and 50%
application level in different growth stages of gross irrigation requirement using try and error in order
to selecting the optimal water application level. The treatments were: no stress at all (T1), 25% stressed
during all crop stages (T2%0% stressed at all stages (T3), 50% stressed at development stage (T4),
50% stressed at mistage (T5) and 50% stress at initial and late seasonTfi&)gronomic parameters
including canopy cover, biomass, and grain yield were collected to comparetinetbased crop yield

and the aqua crop mod@lhe results showed that the initial and late stagestadgs 25% through the

whole seasomwere the right time for practice deficit irrigation without significant yield reducfidr

highest (2.62kg/f) and the lowest (2.03 kgMAnwater productivity were found under T3 and T4,
respectively. The stress of 50% at the 1gidwth stage and stress 50% of the full irrigation water
requirement at all growth stages s,bigmassfandgielht | v (
production. The aqua Crop model performed well in simulating the yield of barley for most of the
treatments (R= 0.84 and RMSE = 0.7 t Ha

Keywords Aqua Crop, barley, deficit irrigation, irrigation regimes, water productivity,
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Following the change of climatic conditions in recent decades and with the intensification of soil erosion
and pollution, in many countries of the world, in order to protect the environment and natural resources,
planting a large area of Vetiver plant undee title (soil bioengineering) has been considered. In this
research, sampling of Vetiver plant roots and soil from the dep#50fddn on the side of the dam wall

with different slopes: the first level (300 degrees), the second level & degrees)The third level

(60-70 degrees) was done in four repetitions. A total of 12 soil samples (untouched) and 12 soil samples
along with Vetiver plant roots were sampled using a steel ring and 12 Vetiver plant samples. Soil
characteristics from soil texturey lhydrometric method, soil by weight method, acidity by saturated
mud method, electrical conductivity by extraction method and soil salinity by EC meter, percentage of
organic matter, lime and soil potassium by using film device. Photometers were meastired
laboratory. The results of this research show that the planting of Vetiver plant in the sloping slopes due
to its high adaptability in different climates and conditions, the possibility of several meters of root
growth, to stabilize the soil and pent sliding and erosion in the sloping Lands.

Keywords Slope, root, weight, resistance, shear stress
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Abstract:

The study overviews the possible balanced food demamaly ratio in the MENA region and India
during the researched period of 262020. The sustainability of food supply of selected countries is
very sensitivity accompanying with incow@gle agriculturd production based on the advanced
innovative technology. The food sslffficient ratio mostly needs for setting up increasing agricultural
production and not food import. To obtain wisiele overview for the food balance of selected countries,
the studyneeds for the working out the SPSS as statistical program for social science $festem.
strong correlations were betweegr&ulture; value added in percent of GDP aralue of food imports

over total merchandise exports in period of 22020.The food import also could increase food self
sufficiency of these selected countries, but this did not decrease their food import dependence coming
abroad. For the researched period this MENA region and India have sharply increased their food import
depenlence.To solve food import issue for decreasing food dependence is to develop the innovation of
agricultural and food production mostly in fields of mechanization, irrigation system and chemical
materials included in input, as pesticide and fertilizer accompanyitigpossible less increasing trend

of populations of these selected countries.

Keywords:Advanced innovative technologgricultural gross valueadded, agricultural production,
import dependencayigated agriculture, seklsufficient ratio

INTRODUCTION

Recently, sustainability of food supply became considerable issue for ensuring demands of the
populations in Middle East, North Africa (MENA) and India. The study overviews some main elements

of the food supply and several economic background of changadgcbnditions for the period of 2010

and 2020. The economic, social and natural conditions can make serious influences on changes of food
conditions in this region of the world economy.

The sustainability of food supply of this region is very sensitivity, because the adequate food supply and
positive balance of food supply and food demand can contribute to quite normal balanced social
conditions in these selected countries. The satisfadtmd supply can ensure more highly level of
standard of life. The food supply can be ensured by increasing profitable, Hatdenagricultural
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production based on the advanced innovative technology with highly educated agricultural producers
within a successful rural development.

The successful food supply can also be ensured by food import from other different regions of the world
economy, for which the MENA region and India can be wdike continuous fixed markets for longer

time. The food selbufficient ratio (SSR) is based ¢ime domestic food production and food import
minus the food export. The Middle East and North Africa and India are closed to the European Union;
therefore, these selected countries can be possible important trading and economic partners for the EU
and otler European countries. Additionally, to these reasons for analysing this region, the crude oil
exporting Arab countries and Iran can supply important fossil energy resources for the European
countries. The most of crude oil exporting countries of thisoregre mostly depending on the food
import coming from the European Union. From this point of view, common economic interests can
ensure more deeply trading partnership between the European Union and selected countries of this study.
The study analyses the sustainable food supply of these selected countries, which are aslfytidays:
Morocco, Tunisia, Libya, Egypt, South Sudan, Sudan, Somalia in North Africa, Lebanon, Syria, Jordan,
Il raqg, Yemen, Il ran, T¢rkiye in Middle East, and
Oman, Saudi Arabia in Golf region, and alsoi#&nd

The main economic conditions concerning the sustainable food supply of MENA region and India as
objects can be analysed based on main economic variables as economic features of the selected
countries, which are as followagricultural GVA (gross valuadded) produced by irrigated agriculture,

total country area cultivated, agriculture, value added in % of GDP, change of GDP per capita, human
development index,obd availability average protein supply, value of food imports over total
merchandise exports,ep capita food supply variabilitychange of irrigated agriculture water use
efficiency and finally change of total population.

Aims of the study are to analyse correlations among economic variables as economic features of selected
countries of the study. There are some main hypotheses, which are as follows based on-thanthble
Table2 (FAO AQUASTAT, Rome, 2023).

The analyse correlations betweggricultural GVA produced by irrigated agriculture in 2010 and in
2020 AGVAI101, AGVAI202).

Analyse correlations of agricultural GVA produced by irrigated agriculture in 2010 and in 2020
(AGVAI101, AGVAI202) with agriculture, value added in % of GDP in 202¥A20GDP6), human
development index (HDI8) and change of total population in period of between 2021 and 2020
(TotalP01§.

Analyse correlations between percent of total country area cultivated in 2010 and im@028.¢u103,
ToCoAcu203.

Analyse correlations of agriculture, value added in % of GDP in 2010 and in AVZLQGDP5,
AVA20GDP6) with human development index (HDI8), thealue of food imports over total
merchandise exports (%)-f&ar average) in 2008011 and in 2012021 (Foodim0911, Foodim2012),
andchange of total population in period of between 2021 and Z0#alPo16.

Analyse correlations obbd availability average protein supply (g/capita/daydar average) between
20092011 (FoodP119) between 202820 (FoodP2010) with value of food imports over tota
merchandise exports (%) -¢@ar average) in 2008011 (Foodim0911) and in 202921
(Foodim2012).

Analyse correlations obbd availability average protein supply (g/capita/daydar average) between
20182020 (FoodP2010) with value of food imports over total merchandise exports-{#grna@verage)

in 20192021 (Foodim2012).

Analyse correlations gber capita food supply variability (kcal/capita/day) in 2020 (FoodPeCa2014)
with change of total population in percent in 2020 (2010=100) (TotalP0o16).

Analyse somehow increases obfl availability average protein supply (g/capita/dayy€ar average)
(FoodP119, FoodP2010) and per capita food supply variability (kcal/capita/day) for the period of 2021
and 2020 (FoodPeCal013, FoodPeCa2014), while in the same time the value opfurtsl aver total
merchandise exports (%)-{&ar average) (Foodim0911, Foodim2012) increased, therefore the food
import dependence of the region increased.
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The wideside data base come from the main scientific sources mostly national statistical books of
selected countries and then FAO (Food and Agriculture Organization of United Nations) and FAO
AQUASTAT, OECD Qrganisation for Economic CGaoperation and Developmégniand IFAD
(International Fund for Agricultural Development) is an international financial institution and a
specialized agency of the United Natioi$ie IFAD dedicated to eradicating poverty and hunger in

rural areas of developing countries (OEERO 2018, FAO 2023).

IFAD stated thathe delivery of highgual i ty and effective country pr
means for achieving its objectives. However, ens
and smarter will also require staiéthe-art knowledge and evidenceroactive engagement in
international policy processes, mobilization of additional resources, diversification of financial products
to cater to clientsd evolving needs, and an eff
IFAD 2019).

The food value chain accounts for ¢: 28% of total Green House Gas (GHG) emissions. According to the IPCC
(Intergovernmental Panel for Climate Change), observed climate change is already affecting food security through
increasing temperatures, changiam patterns, and a greater frequency of extreme e@eamtbining supply

side actionsuch as efficient production, transport, and procesgthgdemaneside interventionsuch as
modification of food choices and reduction of food loss and waste,dicer&reen House Gas emissions and
help feed the planetds projected 9 billion popul at
The sustainable food supply faced some difficult climate changes even at recent decade (see more in
Bucchignanket al 2018)Some authors declared the importance of foreign trade and increasing domestic
food production in MENA region in order to meet domestic food demlanfgien - Richards2003)

MENA region has high and growing dependence on international markets for key staple food products,
while MENA is one of the most land and water constrained regions of the world, it has the lowest water
tariffs in theworld, and it heavily subsidises water consumption at about 2% of its GDP. (World Bank,
2018).

While fruits and vegetables both consume less water and provide higher economic returns per drop,
about 60% of harvested land remains in wéhasty cereals, The food security aims to reduce
dependence on imports, particularly for cereals. But in sonngtiges, consumption of basic foodstuffs,

which in conjunction with rising incomes is contributing to excess consumption of starches and sugars
leading to dietary and health concerns such as obesity (FAO 2017a; FAO, 2017b; Ruekgérdhl

2017).

The only 4% of land in the MENA region has soils judged of high or good suitability fefegicereal
cultivation and 55% is unsuitable FAO (2018). In addition to the dearth of suitable land for cultivation,
soils currently used for farming are sevemgraded to the point, where their productivity is estimated

to have been reduced by up to 30 to 35% of potential productivity (FAO and ESCWA, 2018).

The region also suffers from severe land constraints. Less than 5% of land is arablthirdsvaf the
countries of the region, while many countries (Saudi Arabia, Lebanon, Tunisia, Morocco, Yemen,
Mauritania and Syria) have huge desert pastures festlick grazing. The region is the most water
stressed in the world, and twhirds of countries continue to use groundwater at rates exceeding
renewable internal freshwater resources (World Bank, 2018).

The study overviews the food supgyod demand balance in MENA region and India, which balance

is depending on the social economic conditions accompanying with foreign trade and geographic
climate situations. This last one, because the global warmindoagdr drought period yearly, has
become less favourable for the food production and food supply for populations of these selected
countries. The following chapters overview statistical method and food balance in these countries
emphasizing trend of thadreasing food impondependence.

MATERIALS AND METHODS

To obtain wideside overview for the food balance of selected countries, the study needs for the working
out the SPSS (Statistical Program for Social Science) system. The SPSS system has become more
traditional one based on the workMftev - Sajtos(2007),H o r v-§itelw (2023) and Field (2020).
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Additionally, to the data base for sustainability of food supply of MENA region and India some
agricultural economic data are needed for understanding the food slgmpand balance, which
concern irrigated agriculture, cultivated areas, GDP growth pé@acap foreign trade according to the
food supply in selected countries of this study.

The economic variables as features of countries used in the research, which are as falows: t
agricultural GVA (gross valuadded) produced by irrigated agriculture in 2010 (AGVAI101) and in
2020 (AGVAI202), in percent of total country area cultivated in 2010 (ToCoAcul03) and in 2020
(ToCoAcu204), agriculture, value added in % of GDP in 2010 AAOGDP5) and in 2020
(AVA20GDP6), change of GDP per capita in percent in 2020 from 2010 (GDPpCap7), human
development index (HDI) in 2020 (HDI8)pdd availability average protein supply (g/capita/day) (3
year average) between 200011 (FoodP119) and beten 2018020 (FoodP2010), value of food
imports over total merchandise exports (%) €ar average) in 2002011 (Foodlm0911) and in 2019

2021 (FoodIim2012), per capita food supply variability (kcal/capita/day) in 2010 (FoodPeCal013), and
in 2020 (FoodPe@®14),change of irrigated agriculture water use efficiency in 2020 (2010=100) in
percent, US$/m3 (IrAgWatUE15) and finally change of total population in percent in 2020 (2010=100)
in 1000 inhabitants (TotalPo16) (TadleTable2; FAO AQUASTAT, Rome, 2023National statistical
books) The abovementioned data are analysed in correlation system among the economic variables;
therefore, these data are averagely calculated within the correlation matrix for whole researching period
of 20162020 with participating all selected countriesTiable3 (FAO AQUASTAT, Rome, 2023,
National statistical books)

The Table4 shows th&KMO and Bartlett's Test, which means that because the KMO measure is 0.593
over level of 0.500 and the Bartlett's Test of Sphericity Approx-Stjuiare is 395.920 higher than
100.000 and the significance is 0.000; the data base is correct and sati$facoalysing. The Table

5 shows the Total Variance Explained, which means that first five components are totally in values of
84.148 (84,1%), which are more than 60%, as adequate for analysing. Theb Tdide/s rotated
component maix including all economic variables selected into five components concerning following
Figures 14. (FAO AQUASTAT, Rome, 2023, National statistical bookgjhe componentl
(AVA10GDP5, Foodim0911 AVA20GDP6, Foodim2012,TotalPo16) is at line horizontal X line of
coordinate system in all of four coordinate system of Figliréswhile thecomponen2 (AGVAI101,
AGVAI202, FoodPeCa2014) at line vertical Y in the Figdrethe componerd (FoodP119,
FoodP2010HDI8, FoodPeCal013) at line vertical Y in the Fig@r the componerd (ToCoAcu204,
ToCoAcul03 at line vertical Y in the Figur8; the componends (IrAgWatUE15, GDPpCapyat line

vertical Y in the Figuret.

The rotated component matrix (Taii accompanying with above mentioned Figutes are needed

to analyse differences of selected countries base on their economic features and to demonstrate ordering
of countries comparably eadthers. Figured-4 can show paositions of each country in the coordinate
system, when either one economic variable increaghe positive session of the coordinate system or
the other one decreases in the negative session of this coordinate system.

STATISTICAL ANALYSIS AND GRAPHICAL PRESENTATION

Table 1: Means of economic variables

Economic Means of economic variables Years Sources
variables
AGVAI101 % of agricultural GVA produced by irrigated 2010 FAO AQUASTAT
agriculture in 2010
AGVAI202 % of agricultural GVA produced by irrigated 2020 FAO AQUASTAT
agriculture in 2020
ToCoAcul03 | % of total country area cultivated in 2010 2010 FAO AQUASTAT
ToCoAcu204 | % of total country area cultivated in 2020 2020 FAO AQUASTAT
AVAL10GDP5 | Agriculture, value added (in % of GDP) in 2010 2010 FAO AQUASTAT
AVA20GDP6 | Agriculture, value added (in % of GDP) in 2020 2020 FAO AQUASTAT
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GDPpCap?7 Change of GDP per capita in percent in 2020 (20109 20162020 | FAO AQUASTAT
100) current US$/inhab

HDI8 Human Development Index (HDI) [highest = 1] in 20 2020 FAO AQUASTAT

FoodP119 Food availability 20092011 FAOSTAT
Average protein supply (g/capita/day}y8ar average)

FoodP2010 Food availability 20182020 FAOSTAT
Average protein supply (g/capita/day}y8ar average)

Foodim0911 Value of food imports over total merchandise exporty 20092011 FAOSTAT
(%) (3year average)

Foodim2012 Value of food imports over total merchandise exporty 20192021 FAOSTAT

(%) (3year average)
FoodPeCal013 Per capita food supply variability (kcal/capita/day) in 2010 FAO AQUASTAT
2010
FoodPeCa2014| Per capita food supply variability (kcal/capita/day) in 2020 FAO AQUASTAT
2020
IrAgWatUE15 | Change of Irrigated Agriculture Water Use Efficiency 20102020 | FAO AQUASTAT
in 2020 (2010=100) in percent, US$/m3
TotalPol16 Change of Total population in percent in 2020 (2010 20102020 | FAO AQUASTAT
100) in 1000 inhabitants
SourceFFAO AQUASTAT, Rome, 2023, National statistical books

Note: The last one figure or last two figures of the titles belonging to the economic variables are ordering
number of the variables in this study. Before these ordering number the years are shortly shown. The
titles of the variables generally follow shoadmes of the economic variables.

Table 2 Economic features of food supply in MENA region and India in percent betweer22200
in million dollars and average protein supply (9,10) in g/capita/day, and per capita food supply
variability in kcal, capita per day (13,14)

Horizontal line X Vertical line Y

Componentl Component2 Component3 Comp-4 Comp-5

5 6 |11 12 | 16 1 2 14 | 8 9 10 | 13| 3 4 7 15

Egypt 13.3| 12|39 45| 23| 100| 100| 19| 0.7] 99| 95|45 4 4| 38| 36

India 17| 16| 5 6| 12| 71| 72| 21|/06| 58| 66|43| 51| 51| 36| 63

Jordan 3.6 5133 43| 41| 54| 40| 41|0.7| 76| 64|60 3] 32| 15| 16

Lebanon | 3.9 4147 52| 38| 97| 97| 47]/0.7| 78| 69|26 23| 26 3| -48

Syria 20| 21|128]127|-18| 41| 41| 24|06| 56| 76|88| 31| 31| -70] -45

UAE 08| 08| 5 4| 16| 100| 100| 35|/09| 83| 83| 77| 11| 1.3 7 | 100
Bahrain 03| 03| 7 9| 37| 93| 93] 62|08] 31| 62|31 6| 59| -5| 20
Irag 5| 38| 9| 15| 35| 68| 60| 23|0.7] 63| 64|25 10| 12| -11| 19
Kuwait 0.45]038] 3 8| 43| 100 100| 46| 08| 107| 102| 67| 09| 0.8| -36| -14
Oman 14| 23| 6 9| 67| 100| 100|136 08| 84| 86|36|0.23|0.35| -34| 92
Qatar 01| 02| 2 4] 55| 100| 100| 67/ 08| 34| 67|34 16| 21| -24| 172
Saudi A 26| 22| 5 8| 27| 100| 100| 40, 09| 87| 89|54| 16| 1.7 4| 10
Iran 57| 14| 7| 13| 14| 55| 49| 37|08| 83| 83|39| 98| 10| 57| 126
Somalia 53| 53|94 |472|-25| 12| 12| 18|/ 04| 11| 18| 11| 18| 18| 30| 0.1
Sudan 20| 20| 33| 55 2| 23| 23| 42| 05| 25| 75|18| 11| 11| 74 1
Yemen 10| 19|31 |259| 19| 55| 55| 44/04| 59| 53] 18 3| 28] -30| -38
Algeria 8 14|12 | 28| 22| 22| 28| 42|0.7| 87| 90|25| 35| 36| -25| 78
Libya 18| 47| 6] 16| 12| 39| 39| 21]0.7| 53| 82| 8| 12| 12| -65| -46

Morocco 13| 12| 21| 18] 16| 29| 29| 30| 0.7| 94| 100 23| 20| 21 7| 27

SSudan | 35| 3.7] 9| 40 1 2 2| 43/04| 21| 43|21 4 4| -5] 01

Tunisia 6 1011 14| 11| 16| 17| 19|0.7] 96| 100| 41| 32| 30| -20| 78

Ter ki 9 6| 6 7| 17| 31| 31| 23|08| 103| 111 | 24| 31| 30| -20| 186

Average 9]10.2| 19| 57| 21|59.5]|585| 40| 0.7|67.6| 76.3|37|11.4|11.6| -3.4| 38

SourceFAO AQUASTAT, Rome, 2023, National statistical books
Note: The structure of the Tableis based on the coordinate system in Figarés
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Countries of this table are distributed into four sessions of the coordinate system based on the economic
variables of componendtand componen&. Componeni at horizontal line X; Componengs3-4-5
at vertical line Y Saudi A = Saudi Arabia, S Sudan = South Sudan, UAE = United Arab Emirates

Table 3: Correlation Matrix
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AG i ] B ] ]
VAI 1.0| .99 - - 6| .29| .20 69
Co | 101 00 4 22| .20 471 | 526 03 3 6 0 27| 34| .426| .426| .095 9
5 2 1 7 8
rrel 7
ati | AG .
on | VAI 1.0 . . - - | 6].29| .22 - ) 67
202 00 21 .18 457 | 512 05 3 5 1 .28 | .34 | .408| .433| .100 8
1 9 6 0 5 2
ToC -
0AC . - - -
ulo J(_)g '93 181 | .127 '03 0 '18 '22 .06 | .14 | .111 37-7 117 .30
3 9 8 6 ’ 6
5
ToC -
0Ac . - - -
u20 %8 175 .118 'Og 0 '12' '13 .05| .15 .103 37_1 .096 | .28
4 9 6 0 ’ 8
2
AV -
A10 . - - -
1.00 .33 81| .82 - - -

GD .966 6| .41 | .48 71
P5 0 0 2 5 5 7 7 .217| .378| .198 3
0

AV -
A20 . - - -
1.00| .30 .80 | .86 - - -

GD 6| .40 | .50 72
P6 0 1 6 1 1 1 9| .249| .361| .214 6
5

GD -
PpC . - - -
1.0 31| .07 - -
ap7 1] .14 | .17 152 | .17
00 3 1 8 6 51| .148| .175 >
3
HDI 1
8 . - -
0 631 '63 58| .68 | .435| .247| .481 52
0 5 0
0
Foo - -
dP1 10'8 '83' 34| 46| .384 02‘1 .265 '316
19 6 9 ’
Foo - -
dP2 108 b5 | .68 .303| .009| .360 '32
010 7 1
Foo )
dim 1.0| .84 - - - 46
091 00 4 | 232| .251| 413 ° 7
1
Foo )
dim 1.0 - - | 54
201 00| .257| .202| .355] ° 5
2
Page240

This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655



Foo
dPe 1.00 - .06
Cal 0| .006 031 6
013
Foo
dPe 1.00 .68
ca2 ol 192| 9
014
IrAg
Wat 1.00| .28
UE1 0 3
5
Tota

1.0
IPol
6 00

Source: FAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS owned
calculation

Table 4: KMO and Bartlett's Test

KaiserMeyerOlkin Measure of Sampling Adequacy. 593
Bartlett's Test of Sphericity ~ Approx. ChiSquare 395.920
df 120
Sig. .000

Source: FAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS owned
calculation

Table 5: Total Variance Explained

Extraction Sums of Squared Rotation Sums of Squared
Initial Eigenvalues Loadings Loadings

% of Cumulative % of Cumulative % of Cumulative

Component] Total | Variance % Total | Variance % Total | Variance %
6.671 41.694 41.694| 6.671 41.694 41.694| 4.470 27.935 27.935
2 2.854 17.840 59.535| 2.854 17.840 59.535| 2.930 18.314 46.248
3 1574 9.836 69.370| 1.574 9.836 69.370| 2.470 15.436 61.685
4 1.260 7.875 77.245]| 1.260 7.875 77.245| 2.300 14.373 76.057
5 1.104 6.902 84.148| 1.104 6.902 84.148| 1.295 8.091 84.148

Extraction Method: Principal Component Analysis.

Source: FAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS owned
calculation

Table 6: Rotated Component Matfix

Component
1 2 3 4 5
AVA10GDP5 883
Foodim0911 882
AVA20GDP6 874
Foodim2012 834
TotalPo16 -634
AGVAI101 .939
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AGVAI202

.928

FoodPeCa2014

439

FoodP119

.845

FoodP2010

.794

HDI8

.598

FoodPeCal013

.552

ToCoAcu204

.980

ToCoAcul03

976

IrAgWatUE15

742

GDPpCap7

711

Extraction Method: Principal Component Analysis. Rotation Method: Varimax with K
Normalization. a. Rotation converged in 7 iterations.
Source:FAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS «
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Figure 1: REGR factor score 1 and 2. Correlations among compdn@WA10GDP5,Foodim0911,
AVA20GDP6,Foodim2012;TotalPol6)and componer?2 (AGVAI101, AGVAI202, FoodPeCa2014);
SourceFFAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS owned calculation
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Figure 2: REGR factor score 1 and 3. Correlations among compdn@iA10GDP5,Foodim0911,
AVA20GDP6,Foodim2012 TotalPol6)and componer8 (FoodP119, FoodP201idPI18, FoodPeCal013);
SourceFAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS owned calculation
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Figure 3: REGR factor score 1 and 4. Correlations among compdn@¥A10GDP5,Foodim0911,
AVA20GDP6,Foodim2012;TotalPol6)and componerd (ToCoAcu204, ToCoAculQ3
SourceFAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS owned calculation
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REGR factor score 5 for analysis 3
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Figure 4: REGR factor score 1 and 5. Correlations among compdn@i¥A10GDP5,Foodim0911,

AVA20GDP6,Foodim2012;TotalPol6)and componened (IrAgwWatUE15, GDPpCap7
SourceFAO AQUASTAT, Rome, 2023, National statistical books based on the SPSS owned calculation

RESULTS AND DISCUSSION

The strategic issue in case of food supply in MENA region and India is to increase the food production
and domestic food supptp increase food seBufficiency accompanying with necessary food import
based on the balanced market food sum@snand. The moderate increasing level of number of

populations also contributes to creating this balanced food market. The human, social raui

conditions including water supply for possible satisfactory irrigation can lead to more increasing food
self-sufficiency at the national level. The Taldlecontents main economic variables to make clearly
overview these conditions of the selected countries.

In cases of Bahrain, Qatar, South Sudan (S Sudan) daperotapita food supply variability

(kcal/capita/day) in 2010 and 2020 are absent, therefore these data are the same with data of Food
availability Average protein supply (g/capita/dayjy@ar average) in 2062011 and 201-2020.

In case of Somalia data of Food availability Average protein supply (g/capita/dggai(@verage) in
20092011 and 2012020 are absent, therefore these data are the same with data of Per capita food

supply variability (kcal/capita/day) in 2010 and 20R@. any data can be absent in this table, because
the SPSS (special program for social science) needs for all data of these selected countries to analysing.
In spite that India is not a country of MENA region, but the economic influence of India is globall

important. Human Development Index (HDI) [highest = The Human Development Index (HDI) is
devel oped
levels of social and economic development. It is composed of four principal areas of interest: mean
years of schooling, xpected years of schoolinlife expectancyat birth, andgross national

a

stati

stic

and

compil ed

by

t he

Uni

income(GNI) per capitaThis index is a tool used to follow changes in development levels over time
and compare the development levels of different countries (The Investopedia Team, 2023).
Food selfsufficiency ratio (SSR), which means that the food production with food import and minus
export, which this last one is the food supply for international markets out of domestic market
(production+imporexport)

The Tablel provides means of economic variables belonging to selected countries of this study.
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The Table2 contents economic features of food supply in MENA (Middle East and North Africa) region
and India with some additional other economic data in percent calculated between 2010 aRA@020 (
AQUASTAT, Rome, 2023, National statistical bopks$-igures, as Figurt-4 show local positions of
selected countries based on economic features of each country in coordinate system following their data
changes. The statistical analyse needs for more figures of coordinate system, because one figgure cann
showall of changing economic data of countries.

The Table3 provides correlations among different economics variables, as economic features of this
country group for the researched period of 2Q0Q0. This table shows correlations of economic
variables based on the summarised general average of ecdeatares of these countries and not for
each country. Therefore, the statistical analyse needs for showing economic data base of each country
(Tablel). The Table3 shows the measure or value of the correlations among economic variables. If the
value ofcorrelations among economic variables or features more than 0.800 (80%), this means that the
correlations are very strong. But if this value is between 0.500 (50%) and 0.800 (80%), the correlations
are only strong. Under level of 0.500 the correlationsiatémportant among variables.

Sometimes the value of correlations is negative, this means the correlations of negative valued variables
are inversely proportional to the other positive valued variables. In this case of negative correlation of
variables this value decreases, while pesivalue of variables increases. Naturally the negative valued
correlation of variables is direct proportional to other negative valued correlation of variables. Also, the
correlation analysing emphasises the different importance of each economic vianaible given
selected countries and years of the researched period. Finally, the correlations of the economic variables
are calculated based on the average economic features of the selected countries averagely for years of
the researched period, whiletated component matrix with figures of REGR factor score analyses
economic features of each selected country per each year to measure differences of these countries.
The Table3 shows thatorrelations were very strong by 0.994 (99.4%) betwesgnicultural GVA
produced by irrigated agriculture in 2010 and this one in 2BBVAi101, AGVAI202). This means

that the agricultural GVA produced by irrigated agriculture has not so differently changed in both years.
The correlations were very strong by 0.998 between percent of total country area cultivated in 2010 and
in 2020 ToCoAcul03, ToCoAcu204

The correlations of agriculture, value added in % of GDP in 2BMALOGDP5)were very strong by

0.966 (99.6%) with agriculture, value added in % of GDP in ZBRA20GDP6), by 0.81Awith value

of food imports over total merchandise exports (%ydar average) in 2002011 (Foodlm0911) and

by 0.827 with value of food imports over total merchandise exports (#ggBaverage) in 2012021
(Foodim2012).The correlations of agriculture, value added in % of GDP in 28R@AR20GDP6) were

very strong by 0.801 ith valueof food imports over total merchandise exports (%yd€ar average) in
20092011 (Foodim0911) and by 0.8@8th value of food imports over total merchandise exports (%)
(3-year average) in 2012021 (Foodim2012).

The correlations ofdod availability average protein supply (g/capita/dayydar average) between
20092011 (FoodP119) were very strong by 0.840 wfibod availability average protein supply
(g/capita/day) (3/ear average) between 202820 (FoodP2010). The correlations were very strong by
0.844 between value of food imports over total merchandise exports-{féqu(average) in 2002011
(Foodim0911) ad value of food imports over total merchandise exports (%e€3 average) in 2019

2021 (Foodim2012)The correlations of agricultural GVA produced by irrigated agriculture in 2010
(AGVAI101) were strong by 0.637 with human development index (HO4§8)0.699 with change of

total population in period of 2018020 (TotalP016) and b¥.526 withagriculture, value added in %

of GDP in 2020AVA20GDP6). The correlations adgricultural GVA produced by irrigated agriculture

in 2020 AGVAIi202) were strong by 0.630 withuman development index (HDI8)y 0.678 with

change of total population in period of 202020 (TotalPol16) and by0.512 withagriculture, value

added in % of GDP in 202@\WA20GDP6).

The correlations of agriculture, value added in % of GDP in 2AYAL0GDP5) were strong y0.620

with human development index (HDI&)y -0.713 with change of total population in period of 2010

2020 (TotalPo16)The correlations of agriculture, value added in % of GDP in 2B62RA20GDP6)

were strong by0.665 withhuman development index (HDI8)y-0.726 with change of total population

in period of 2012020 (TotalPol6)The correlations ofdod availability average protein supply
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(g/capita/day) (3/ear average) between 202820 (FoodP2010) were strong 557 with value of

food imports over total merchandise exports (%yd€ar average) in 2008011 and (Foodlm0911), and

by -0.681 with value of food imports over total merchaadigports (%) (3/ear average) in 2012021
(Foodim2012).

The correlations ofalue of food imports over total merchandise exports (Weg average) in 2019

2021 (Foodim2012) were strong b9.545 withchange of total population in period of 262020
(TotalPol§. The correlations of per capita food supply variability (kcal/capita/day) in 2020
(FoodPeCa2014) were strong by 0.689 withange of total population in period of 262020
(TotalPol1§. The Figuresl-4 show differences of selected countries in fields of their economic features
in the researched period of 202020. In Figirel the componentl (AVA10GDP5, Foodim0911,
AVA20GDP6, Foodim2012,TotalPo16) are lying tahorizontal line X, while thecomponen
(AGVAI101, AGVAI202, FoodPeCa2014) are lying at vertical line Y.

In Figurel in the first positive session of the coordinate system ¢tighthe griculture, value added

in % of GDP in 2010, agriculture, value added in % of GDP in 202ide of food imports over total
merchandise exports (%) between 2@04.1, value of food imports over total merchandise exports (%)
between 2012021, and kange of total populations for the researched period according to the
componenetll at horizontal line X, which their economic variables increase or little decrease in countries
namedy Lebanon, UAE (United Arab Emirates), India, Jordan, Egypt and Syria. Also, the economic
variables as in percent of agricultural GVA (gross valdded) produced by irrigated agriculture in
2010 and in 2020 ancep capita food supply variability (kcal/capita/day) in 20@@ich are according

to the componer2 increase or little decrease at vertical line Y in the same six countries.

In the second session of the coordinate systemugfin countries namely Kuwait, Saudi Arabia, Iraq,
Qatar, Bahrain, Oman the abenentioned their economic variables of horizontal line X decrease or
only little increase, while the economic variables of vertical line Y increase or little decrease in cases of
the mentioned countrieb the third session of the coordinate system (rdgwn) n countries namely

Iran, Yemen, Sudan, Somalia the aboventioned their economic variables at horizontal line X
increase or little decrease, but at vertical line Y their economic variables as features decrease or little
increase.

In the fourth negative session of the coordinate systemd@efn) in countries namely Morocco,

Al geri a, Tuni si a, Terkiye, South Sudan, Li bya t
horizontal line X, while at vertical line X their economic variables (features) also decrease or little
increase. The componehtincluding the five economic variables have the same changing rate at
horizontal line X of the other following Figur&s3-4 in the countries of the study.

In Figure2 in the first positive session of the coordinate system (tighthe economic variables as
human development index (HDI) in 2020, tloed availability average protein supply (g/capita/day) (3
year average) in 2002011 and in 2012020 and per capita food supply variability (kcal/capita/day) in
2010 belonging to componeft (FoodP119, FoodP2016iDI8, FoodPeCal013) increase or little
decreasen countries namely Jordan, Iran, UAE (United Arab Emirates), Egypt and Syria at vertical line
Y. In the second session of the coordinate systemypgfttomponen8 including four economic
variables (FoodP119, FoodP20HDI8, FoodPeCal013) increase or little decreasmiuntries namely
Saudi Arabia, Algeri a, Kuwai t, M olm thedhircbsessidhwfn i s i a
the coordinate system (rigdbwn) componenrB decrease or little increasecountries namely India,
Lebanon, Yemen, Sudan, Somalia at vertical lindnythe fourth negative session of the coordinate
system (leffldown) also, economic variables of compor8ndlecrease or little increase countries
namely Iraqg, Bahrain, South Sudan, Libya, Qatar, Oman at vertical line Y.

In Figure3 in the first positive session of the coordinate system the economic variabtesfastal
country area cultivated in 2010 and in 2020 belonging todhgonen# (ToCoAcu204, ToCoAculQ3
increase or little decrease ¢ountries namely India, Lebanon, Sudan, Syria at vertical line Y.

In the second session of the coordinate systemujgfieconomic variables of the componédnlso
increase or little decreasei countri es namely Morocco, Il ragq, Tun
In the third session of the coordinate system (rdgwn) economic variables of the componént
decrease or little increasedountries namely Iran, Jordan, UAE (United Arab Emirates), Yemen, Egypt,
Somalia at vertical line Y
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In the fourth negative session of the coordinate system-dgeinh) economic variables of the
componen# also decrease or little increaseountries namely Saudi Arabia, Kuwait, Algeria, Bahrain,
South Sudan, Libya, Qatar, Oman at vertical line Y.

In Figure4 in the first positive session of the coordinate system the economic varief{p¥atUE15,
GDPpCapY of componeneb namelychange of irrigated agriculture water use efficiency in 2020
(2010=100) in percent, US$/nehdchange of GDP per capita in percent in 2020 (2010=100) current
US$/inhabitantncrease or little decreasecountries namely Iran, India, UAE (United Arab Emirates),
Sudan, Egypt and Somalia at vertical lineliY the second session of the coordinate systemu(gft
economic variableslrAgWatUE15, GDPpCap7of componeneb also increase or little decrease i
countries namely Mor oc Qaar andOnmamreat vertical line¥.ni si a, T¢r k
In the third session of the coordinate system (vdgwn) economic variableslrAgWatUEL5,
GDPpCapY of componeneb decrease or little increasecountries namely Jordan, Lebanon, Yemen

and Syria at vertical line ¥n the fourth negative session of the coordinate systeradefn) also the
economic variablesIrfAgWatUEL15, GDPpCap7 of componeneb decrease or little increase i
countries namely Saudi Arabia, Kuwait, Iraq, Bahrain, South Sudan and Libya at vertical line Y.

The Table2 clearly shows some main other correlations among the economic variables of the selected
countries. The crudeil exporting countries mostly are with large sized dessert areas non adequate for
the agricultural production; therefore, they arespesl to use irrigated agricultural production
technology. These countries as UAE, Kuwait, Oman, Qatar, Saudi Arbia, and Bahrain realised 100%
agricultural gross valdadded produced by irrigated agriculture in 2010 and in 2020, but in case of
Bahrain tlis was 93% closed to 100% in both years. These countries could only realise agricultural
production by irrigation system because of the unfavourable geographical conditions. Also, a very
highly level portion of their export values was from revenues ofecnildexporting, therefore percent

of value of food imports over total merchandise exports was mostly some percents, less than 10%. But
this share has little increased for the period of 2BA20, which also shows that these crude oil
exporting countriesdve more food import dependence, which was caused by considerable increase of
their populations, less soil fertility, longer drought period and more expensive agricultural inputs.

For example, in Saudi Arabjgercent of alue of food imports over total merchandise exports was 5%

in 2010 and this increased to 8% in 2020 by increasing food import dependence, while populations
increased by 27% for the same period. In Oman the increasing rate of populations was by 67% at top
level in selected countries in the same time, while their food import dependence increased from 6% to
9% in the same period. Generally, in other crude oil exporting countries the conditions were the same
unfavourable But in spite of increasing populations and food import dependence in these crude oil
exporting countries the average protein supply (g/capita/day) (FoodP119; FoodP2010) was considerable
87 and 89 g/capita/day in Saudi Arabia, 83 g/capita/day in UAEn848a g/capita/day in Oman, and

even in cases of Bahrain and Qatar increased by two times from 31 g/capita/day in 2010 and to 62
g/capita/day in 2020. Only in Kuwait this decreased from 107 in 2010 to 102 g/capita/day in 2020, which
was not considerablen this field Kuwait was the second biggest in field of average protein supply after
T¢rkiye by 111 g/ capital/lday in 2020.

Also, in Egypt 1006 of agricultural GVA produced by irrigated agricultaed 97% in Lebanoin

2020, as the highest level after crude oil exporting countries. But their food import dependence was 45%
in Egypt and 52% in Lebanon, which shows that the irrigated agriculture could not ensure enough food
supply for their increasing populations. Thepplations increased by 23% in Egypt and by 38% in
Lebanon, which last one was pressed by the refugees from neighbour Syria after the civil war in 2010s.
Fortunatey, theaverage protein supply was 95 g/capita/day in Egypt and 69 g/capita/day in Lebanon by
the end of 2020.

Within selected countrieig Somaliathe increasing food import dependenwsas 472%value of food

imports over total merchandise exports at top level, in Yemen 259% and in Syria 127%. Based on results
of increasing food import the average protein supply was 18 g/capita/day in Somalia, while the
populations decreased by 25% for the reseafrgeriod, and 76 g/capita/day

in 2020 in Syria accompanying with decreasing populations by 18% because of civil war.
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In spite that the agricultural GVA produced by irrigated agriculture was 41% in Syria and 55% in Yemen
in 2020, which was not so low level, but this was only 12% in Somalia. Generally, this irrigated
agricultural production resulted low level of food sypfar three countries.

As suggested by FAO (2017c), the water use efficiency (WUE) is defined as the value added per unit of
water withdrawn over time (showing the trend in water use efficiency over time) and is calculated in
US$ per cubic meter of abstracted water as the suhedhree main sectors (agriculture, industry and
services) weighted according to the proportion of water withdrawn by each sector over the total
withdrawals.From his point of view the selected 22 countries have averagely implemented 38% for the
periodd2010-2020. T¢rkiye resulted 186%, this was 17209
This means that these four countries realised considerable investment for developing irrigation system
within this period.

According tolndia 51% of total country area cultivated in 2010 and in 2020, which was the top level

in cases of selected countries, of which average measure was less than 12% of total country areas in
both years. Only three count r il#lesmole30%kof thegtotal Tuni s i
country areas cultivated. Also, India had 71 and 72% of agricultural GVA produced by irrigated
agriculture in 2010 and in 2020, which were very serious result comparably to large measure of area of
the country. The share africulture value added in GDP was 17% and 16% in 2021 and in 2020, which
were highly within the selected countries. Change of GDP per capita had increased by 36% in India,
which was less than 57% in Iran and 38% in Egypt by the end of 2020. Even GDdpipelirccrude

oil exporting countries considerably declined by 65% in Libya, by 36% in Kuwait, by 34% in Oman, by
24% in Qatar

and by 25% in Algeria. The GDP per capita only increased by 7% in UAE and by 4% in Saudi Arabi.
The average level of change of GDP per capita declined by 3.4% in all of these selected countries. The
value of food imports over total merchandise exports in perceyggBaverage) was 5% in 2010 and

6% in 2020, which was positive result for India signing less food import dependence from abroad. This
positive result was accompanying with 63% increasild 6f irrigated agriculture water use efficiency

in percent in US$/m3 based on developing water irrigation investment for the period e2@RQ0In

spite that serage protein supply increased from 58 g/capita/day in 2010 to 66 g/capita/day in 2020, the
per capita food supply variability decreased from 43 kcal/capita/day in 2010 to 21 kcal/capita/day in
2020 mostly by half decline, which shows that the foodsdffciency considerably decreased in India,

in spite that the number of populations had only increased by 12%. This emphasizes the need for
increasng more efficient agricultural food production in India in order to implement balanced food
demandsupply market conditions.

CONCLUSIONS AND RECOMMENDATIONS

The study overviews main very strong correlations among some economic variables in cases of selected
countries in MENA region with India in the period of 2010 and 2020. The very strong correlations were
between griculture, value added (in % of GDP) in period of 2020 and glue of food imports over

total merchandise exports (%)y8ar average) in the same period, and also between average protein
supply (g/capita/day) (gear average) and value of food imports over total merchandise exports (%) (3
yearaverage) in 2020. These correlations provide proof that the increasaggafiture, value added

in percent of GDP was not enough in order to ensure adequate balanced food-si@mpandatio for
consuming markets of selected countries. Therefore,ahe of food imports over total merchandise
exports should increase even by three times more within the researched period in order to ensure enough
food supply variability (kcal/capita/day) and average protein supply (g/capita/day) per capita for
increasimy populations. The increasing trend really was in case of agricultural value added by 1.2% in
the selected countries in the period of 2@PR0, but the food imports should also be needed for
increasing more food sedfufficiency. It can be declared thaetbonsiderable increase of imported food
products led to more orsde increasing food import dependence. The basic difficulty, as basic
contradiction is that the increasing rate of agricultural production has been less than the increasing rate
of the popilations of these countries for the researched petiodpite that the food import also could
increase food seBufficiency of these selected countries, but this did not decrease their food import

Page248
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655




dependence coming abroad. For the researched period this MENA region and India have sharply
increased their food import dependentie solution for decreasing food import and food dependence
based on the food import is to develop the innovation of agricultural andpfoodiction mostly in

fields of mechanization, irrigation system and chemical materials included in input, as pesticide and
fertilizer accompanying with possible less increasing trend of populations of these selected countries.
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Abstract:

The Paks Nuclear Power Plant Ltd. has been working for several years on delimitating heavy metal
contamination in the groundwater of its confined area and identifying possible sources. This study
attempted to estimate the potential pollution leaking froenptlant. Samples were taken at three sites
(groundwater monitoring wells, Danube basin probes and Danube sludge), and concentrations of 6
heavy metals (lead, cadmium, zinc, copper, manganese, and iron) were measured. The samples were
digested with a Milegene 1200 mega microwave digester in preparation for the measurement. The
heavy metal concentrations of the samples were determined by atomic absorption spectroscopy using
ATl UNICAM 939 AAS and JobiMvon 24 ICPOES. A statistical evaluation of the resulvas
performed using a orfactor analysis of variance using SPSS 14.0 for the Windows software package.
All the wells in the area reach the contamination limit of 0.2 mgfdnzinc and copper.

Further investigations are needed to find out the cause of the high pollution. The samples also contain
high concentrations of bismuth, beryllium, manganese, aluminium, and iron. For these substances, no
limit values are set in Regulation 6/2009. The pneseof bismuth can also be assumed to be due to the
activities of the Duna%j v8ros ironwor ks.

Statistical analysis shows no significant difference between the northern and southern samples, except
for manganese. The southern sample, taken from under the power plant, has a lower manganese
concentration. Where concentrations above the contaminationts| have been measured,
measurements should be repeated to check their reliability.

Keywords Atomic absorption spectrometry (AAS), Heavy metals, Inductively coupled plasma atomic
emission spectrometry (ICP AES), Nuclear power plant

INTRODUCTION

Nowadays, environmental protection and the reduction of pollution [1] are very important issues. More

and more are heard on radio, television and in the press. But in our everyday lives, we experience the
direct signs of pollution, such as bad air, smogi@cities, polluted rivers and streams, forests full of
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litter, or animals dying because of pollution [2]. The greenhouse effect, the ozone hole, and global
warming [3] are often discussed; everybody knows these are real threats. Still, the reality is that if
pollution is not reduced to the global level as sasmossible, the consequences for our planet will be
immeasurable.

Environmental protection covers many areas, one of the most important of which is the environmentally
sound operation of nuclear power plants [4] and the avoidance of accidents such as the Chernobyl
disaster [5]. Many people are concerned about the saffetyclear power plants, whether they pollute

the soil, water and air, and whether nuclear waste is safely stored and disposed of.

Hungary's sole industriacale nuclear power plant, located at Paks [6], is a key player in the responsible
management and reduction of liquid waste. Their efforts in this area, which also involve the reuse of
recoverable components, are of paramount itapoe from both an environmental and an economic
perspective [18].

Figure 1: Paks Nuclear Power Plant Ltd

The Paks Nuclear Power Plant Ltd. (Figure 1) has been working for many years on delimitating heavy
metal contamination in its confined area's groundwater and identifying possible sources [9]. The nuclear
power plant experts care about keeping the envirabheiean [10]. Their main objective is to produce
electricity safely, in an environmentally friendly way and at competitive prices, a commitment that
aligns with the readers' interest in environmental protection and the reduction of pollution. To achieve
their vision, they continuously improve their environmental protection activities and comply with
environmental regulations and rules. Measurements and analyses have been carried out and will be
presented in this paper. To improve their environmentaliget, they continuously improve their
Environmental Management System (EMS), implemented by the MSZ EN ISO 14001 standard. PAKS
Ltd has had a certified Environmental Management System (EMS) by the MSZ EN ISO 14001:1997
standard since 15 November 2002.

As the paper's topic is heavy metal pollution, the effects of the heavy metals under study on humans,
animals and plants will be presented [11]. Since the beginning of the industrial revolution, toxic heavy
metals have been increasingly introduced intaetindronment. The contamination of soil, groundwater

and surface water with heavy metals can cause serious environmental damage [12] and threaten the
health and habitats of living organisms. Most environmental problems [13] are caused by contamination
with cadmium (Cd), lead (Pb), chromium (Cr), copper (Cu), zinc (Zn), nickel (Ni) and mercury (Hg).
Some heavy metals (e.g. Cu, Zn) are concentrated in the upper layer of the soil, while others show no
dependence on soil depth [14]. Heavy metals can be bound by soil colloids [15]. The soil acts as a buffer
up to a certain limit, binding the heavy metaigl thus dampening their effect, and can then become a
pollutant itself [1617]. For example, heavy metals mobilise and appear in soil solution and groundwater
with increasing soil acidification [17]. From there, the heavy metals are taken up by soit micro
organisms and plant roots and enter the food chain, posing a significant threat to humans and animals
[18]. A serious problem is that very large amounts of heavy metals can accumulate in some plants

Page252
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655



without any visible signs of toxicity, and this can adversely alter the mineral composition of food and
feed crops, posing a potential threat to human and animal health [19].

Many people are concerned about the safety of nuclear power plants, whether they pollute the sail,
water, and air, and whether nuclear waste is safely stored and disposed of.

Hungary's only industriadcale nuclear power plant is in Paks, where the power plant Paks Il is also
planned.

This study examines the environmental impact of treating industrial wastewater and its pollutants. The
plant's operations inevitably generate liquid waste. Management, reduction, and reuse of recoverable
components are very important from an environmeantdleconomic point of view.

The Paks Nuclear Power Plant Ltd. has been working for several years on the delimitation of heavy
metal contamination in the groundwater of its confined area and the possible sources of this
contamination.

The nuclear power plant's experts care greatly about keeping the environment clean. The main objective
of their operations is the safe generation of electricity in an environmentally friendly way and at
competitive prices. To achieve their vision, they towrously improve environmental protection
activities and comply with environmental standards and regulations.

The impact of the power plant on water, its water systems, water protection regulations and their
applications.

Aim of the study:

V  To determine the sampling sites' heavy metal load (zinc, cadmium, manganese, lead, copper, iron).
V  To assess the risk of heavy metal contamination.

MATERIALS AND METHODS
1. Groundwater classification

Joint Decree No. 6/2009 (IV. 14) KvVi# ¢ NFVM on the limit values for protecting the geological
environment and groundwater against pollution has been compared with the measurement results of the
Decree [20].

The pollution level is assessed or categorised according to the concentration of the pollutant. The
national regulations are Abackground and Bpollution limit values.

Individual groundwater bodies may be assessed differently according to their location, vulnerability and
potential use.

2. Sampling: The sampling points are shown in Figure 2.

Ve
i LIPS @ rK2i3_Hmsz

Southem sludge

PK2/1_HMSZ
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2.1. sampling: Danube River basin probes

Sampled probes: PK1 HMSZ; PK 2/1 HMSZ; PK 2/3 HMSZ

Groundwater sampling was performed according to MSZ 3482464:1998 (MSZ ISO 56617:1993,
MSZ ISO 56672:1993, MSZ EN ISO 5663:1998).

Before sampling, three times the water corresponding to the well volume is removed by pumping, and
only then is the actual sampling done. This ensures the water stagnation is removed from the well and
the groundwater is sampled.

Samples are taken inlitre plastic bottles, soaked in a 1+9 dilution of nitric acid solution for 24 hours
before sampling and then rinsed three times with distilled water. Immediately after sampling, the
samples were transported to the Paks Nuclear PBlaat Metals Laboratory for rapid filtration (it is

not feasible to filter such many samples on site) and preservation. The samples were filtered through a
membrane filter with a pore diameter of &id45 em
per 100 ml . Since the measurements were perfor me
for 24 h; they were frozen during transport and until use.

pH and conductivity were measured at the time of sampling.

2.2. Sampling: Sludge storage monitoring wells

Sampling sites: Z1; Z2; Z02/A; Z5; T72; T65; T66; V4

Groundwater was sampled according to the standard MSZ 21464:1998 (MSZ 1SQ: 5883, MSZ

ISO 56672:1993, MSZ EN ISO 5663:1998).

2.2. Sampling was carried out as described above for the Danube River basin sampling.

2.3. Sampling: Danube sludge samples

Sampling location: north of the power plant's enlater intake and south of its haater intake.
Sampling was carried out in plastic, meftale containers according to MSZ 21470.

The samples were taken in a plastic container previously prepared according to MSZ (B434
described above).

3. Sample preparation

The preparation of the sludge samples was carried out by standard MSZ121998.

3.1. Digestion in a Milestone 1200 mega microwave digester

Method of Teflon bomb digestion:

Teflon bomb digesting is a rapid process in a closed vessel at high temperatures and pressures. Its
popularity is due to its simplicity, speed and high efficiency.

It is also used to digest plants and analyse other material systems, metals, minerals, ores, biological
materials, soils, etc. For example, a sample prepared for nitriecnpdidgen peroxide digestion is
heated by microwave current. With this method aifgmnic matter is, in principle, converted into carbon
dioxide, metals and nemetals into nitrates, and Si into dissolved silica [21].

The temperature and the time of destruction can be programmed. The amount of acid required for
destruction and the sample to be destroyed are adjusted to the volume of the destruction vessel.
Absorption loss during destruction is very low. The analyticpllyest solutions are usually used.
General safety rules should be observed during the test [22].

4. Main methods for determining heavy metals

4.1. Flame Atomic Absorption Spectrometry (FAAS)

The calibration solution series required for analytical studies by the atomic absorption method should
be prepared from a concentrated stock solution, usually at a concentration of 1000 mg metal.ions/dm
Care must be taken throughout the analysis to ensure the apparatus's and solutions' purity [23].
Heavy metals have been tested: Zn, Mn, Cu, Fe, Cd, and Pb.
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4.2. Inductively coupled plasma atomic emission spectrometry (ICP AES)

Inductively coupled plasma atomic emission spectrometry-AEB) is one of the most contemporary
instrumental analytical methods. Heavy metals were measured in the samples: Co, Bi, Be, Zn, Al, Fe,
Mn, Cd, Pb, Ni, Ba, Cr, Cu and Ag.

The elements under investigation can be determined:

V  Simultaneously (in a simultaneous system, on integrated wavelength measurement channels).
V  Sequentially (in a scanning system, on variable wavelengths) [21].

5.1. Digestion of water samples

The digestion programme for the water samples is shown in Table 1.

Recipe for the digestion:

- 5 cn? 65% nitric acid

- 1 cm? 30 % hydrogen peroxide

Table 1: Digestion programme for water samples

Number of stepy Time required (min) Operation
1 5 Digestion, 250 watts
2 2 Ventilation
3 5 Digestion, 400 watts
4 5 Digestion, 250 watts
5 7 Digestion,700watts
6 5 Ventilation

The samples arrived at the laboratory prepared, as described in the sampling section. Preparation
consisted only of heating to room temperature. Approximately 5g of the samples (i.e., abywérem
weighted into the Teflon flasks, nitric acid and hydrogen peroxide were added, and the flasks were
sealed. | then put them in the digester for about half an hour and cooled them for about 30 minutes after
the program was finished.

Once the samples had cooled, the Teflon bombs were opened. The digested suspension was filtered into
a 25 cm standard flask and made up to 25%amith distilled water. The samples were stored in a
refrigerator until use.

5.2. Digestion of sediment samples

Foreign matter plant parts, shells, eté.have been removed from the stilet samples, crushed in a
mortar, and sieved through a 0.2 mm sieve.

Recipe for digestion:

- 5 cn? 65% nitric acid

- 2 cn? 30% hydrogen peroxide

The digestion programme for the sediment samples is shown in Table 2.

Table 2: Digestion programme for sediments samples

Number of stepg Time required (min) Operation
1 5 Digestion, 250 watts
2 2 Ventilation
3 5 Digestion, 400 watts
4 5 Digestion, 250 watts
5 7 Digestion, 700 watts
6 5 Ventilation
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Approximately 0.5 g of the previously sieved sludge samples were weighed into the Teflon bombs.
Hydrogen peroxide and nitric acid were added to the samples, and the Teflon bomb was sealed and
placed in the digester for about half an hour.

After the digestion, the bombs were placed in a water bath for 30 minutes and, after cooling, were
unloaded under a hood. The digested suspension was filtered into & amdard flask and made up

to 25 cni with deionised water. The samples were stored in a refrigerator until use.

6. Determination of dry matter content of sediment samples fredrasamples

Sludge samples were poured into large Petri dishes and dried at room temperature.

The dry solids content of the airied sludge sample was determined according to {&22051978
[24].

7. Determination of the pH of sediments
The measurement was performed according to the standareDBG8206/21978.

8 . The pH value of water samples was deter mined
potentiometry 2 14 pH according to MSZ 14822:2009.

STATISTICAL ANALYSIS

Analysis of variance was performed using the statistical software package SPSS 14.0 for Windows. The
following questions were examined in the analysis of the data:

1. Does the concentration of heavy metals in groundwater samples depend on the sampling location
(P=5%)? Which groundwater samples are significantly different?

The answer to this question was sought using dagter analysis of variance [25].
The factors of the analysis of variance were:
Number of samples: 9 groundwater samples

Does the concentration of heavy metals in Danube water samples depend on the sampling location
(P=5%)? Is there a significant difference between the samples?

To answer this question, a comparative analysis of variance was performed.
The factors of variance analysis were:
Number of samples: 3 Danube water samples

Does the concentration of heavy metals in sediment samples depend on the sampling location (P=5%)?
Is there a significant difference between the samples?

Comparative analysis of variance was performed to answer this question.
The factors of variance analysis were:
Number of samples: 2 sediment samples

RESULTS AND DISCUSSION

1. pH measurement results
1.1. Danube sludge samples

The pH value of the soil solution is determined according to the method of determining the sail
chemistry [2]. Depending on the purpose of the soil test, the chemistry of the solution prepared with
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water (HO) or potassium chloride solution (KCI) is measured, and the resulting values provide
information on the pH of the soil. For the same soil, the pH of the KCI solution will be lower, i.e. more
acidic than that of the agueous solution. In contrast, the p¥ater is higher than in the KCI solution
because the Kions in potassium chloride exchange some of the ions that cause acidity on the surface
of the soil colloids (exchangeable acidity). Both values give a qualitative characterisation of the
chamistry. When reporting the pH values, the value measured in water is distinguished by the notation
pH(H20), and the result of the measurement in KCI solution is distinguished by the notation pH(KCI).
Table 3 shows the pH values measured in the Danube sediments. Soils are considered slightly alkaline
if pHrH20): 7.2- 8.5 and pkkey: 7.1- 7.9. Table 3 shows that the sediment falls into this category, i.e.
weakly alkaline.

Table 3: pH measured in Danube sludge samples

Danube sludge samples pHkci
Northernsludge samples 7.97N0. 18 7.80NO0. 01
Southerrsludge samples 7.68N0. 186 7.79N0. 03

2. 1. Water samples
Table 4 shows the pH values measured by sensors in groundwater monitoring wells and the Danube

basin.

The pH of the water samples, as shown in Table 4, ranges between 7.12 and 7.61, which can be
considered weak alkaline. One sample exception is V4, which has a pH of 8.48 and is slightly more
alkaline.

Table 4: pH measured in Groundwater monitoring wells and Danube riverbed sensors

Groundwater monitoring wells pH
Danube riverbed sensors
Z01 7.59
202 7.37
Z02/A 7.45
Z5 7.12
V4 8.48
T65 7.20
T66 7.45
T72 7.61
PK1 7.01
PK 2/1 7.61
PK 2/3 7.50

1. Atomic absorption measurements

1.1. Zrf* concentration

1. Groundwater monitoring well

Figure 3 shows the concentration offZim groundwater monitoring wells. The average concentration

of the water samples is 0.46 mgfiifihe contamination limit value for zinc in groundwater is set in
Joint Decree 6/2009 (IV. 14.) KvWM ¢ NFVM [20] for the geological medium, and groundwater is

0.2 mg/dni, which is exceeded in groundwater samples, i.e. contaminated.

One well (Z02) shows an outlier result, indicating that the previous contamination persists. The
conclusion was confirmed by analysing variance, as there is a significant difference between the
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sampling sites. The details of the variance analysis for zinc in the groundwater samples are presented in

Table 5.

Table 5: Variance table of Zn concentrations in soil water monitoring wells

Independent variabl&n concentration in soil water monitoring wells

Sum of Mean
Source Squares df Square F p LSDso
Corrected 2.924 8 365 21.829 .000
model
Intercept 3.307 1 3.307 | 197.542 | .000
Sampling 2.924 8 365 21.829 o000 | 9-2927
areg
Error 151 9 .017
Total 6.382 18
Corrected 3.074 17
total

a. R=.951 (&rrected: 907)
* Zn concentration idifferentgroundwater monitoring wells

mg/dm3

!

Z01

il

Z02 Z02/A Z5

1.1.2. Danube riverbed sensors
Figure 4 shows the concentration of?Zin Danube riverbed sensors. The water samples' average
concentration (Figure 3) is 0.30 mg/iifihe contamination limit value for zinc in surface water is 0.2
mg/dn? according to the joint decree 6/2009 (IV. 14.) KvW&¢, NFVM [20], which is exceeded by

the water samples of the Danube under the warm water canal, based on which PK2/1, PK2/3 are

contaminated.

Sampling places

T66

T72

Figure 3: ZA" concentration in groundwater monitoring wells
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Figure 4: Concentration of Zhin Danube riverbed sensors
No significant difference was found between the samples. Table 6 presents detailed data on the analysis
of variance for zinc in the Danube water samples.

Table 6: Variance table of Zn concentrations in Danube riverbed sensors
Independent variable&n concentration in Danube riverbed sensors

Sum of Mean
Source Squares df Square F p LSDso
Corrected
model .015 2 .007 321 .748
Intercept 735 1 .735 32151 011
Sampling
area* .015 2 .007 321 .748 0.4815
Error .069 3 .023
Total .818 6
Corrected 083 5
total

a.R=.176 (Rorrected= '373)
* Zn concentration in different Danube riverbed sensors

1.1.3.Sediment samples

100
80

60

mg/kg d.m.

40

20

Northern sludge Southern sludge
Sampling places

Figure 5: ZA* concentration in sediment samples from the Danube
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Figure 5 shows the concentration of’Zm sediment samples of the Danube. The sediment samples'
average concentration is 77.60 mgtairy matter (d.m.). The contamination limit for zinc in geological
media is 200 mg/kg dry matter according to the Joint Decree 6/2009 (1V. 14.) Kv¥YMEVM [20],
which is not exceeded by the sediment samples and is therefore not contaminated. ltasitgpoote,
however, that the southern sediment sample contains one and a half times more zinc, and it would be
worth investigating whether this could be related to the zinc load of the nuclear power plant sludge.
Further sampling would be required to determine this accurately.
The conclusions drawn were confirmed by the analysis of variance, as there is a significant difference
between the two sampling sites.
Detailed data from the analysis of variance for zinc in the Danube sediment samples are presented in
Table 7.
Table 7: Variance table of Zn concentrations in Danube sediment samples
Independent variabl&n concentration ilDanubesediment amples

Sum of Mean
Source Squares df Square F p LSDso
Corrected | 545194 1 562124 | 590347 002
model
Intercept 25552902 1 25552902 | 26835845 .000
Sampling areqg 562124 1 562124 590347 .002 4.1988
Error 1.904 2 952
Total 26116931 4
Corrected
total .083 5

1.2. Mrf* concentration

1.2.1. Groundwater monitoring well

Figure 6 shows the concentration of ¥rin the groundwater monitoring well. The average
concentration of the water samples (Figure 5) is 0.82 my/@he joint Decree 6/2009 (V. 14.) [20]

The Ministry of Agriculture, Forestry, Environment and Water Management's recommendation on the
heavy metal content of groundwater does not set a limit value for manganese. However, it can be
concluded that the poition level measured in previous years is still present. Analysis of variance shows
that there is no signdant difference between the sample sites. The details of the variance analysis for
manganese in the groundwater samples are presented in Table 8.

1.6
1.4
1.2

Z01 Z02 Z02/A Z5 T65 T66 T72 V4
Sampling places

mg/dm?
o O O
»No ok

o

Figure 6: MiA* concentration in groundwater monitoring wells
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Table 8: Variance table of Mn concentrations in groundwater monitoring wells
Independent variablén concentrations in groundwater monitoring wells

Source Sum of Square§ df | Mean Square F p LSDso
Corrected model 1.599(a) 7 .228 .550 T77

Intercept 10.728 1 10.728 25.831] .001

Sampling area* 1.599 7 .228 .550 77 1.4863
Error 3.323 8 415

Total 15.650 16

Corrected total 4921 15

(a) R =.325 (R)rrected: '266)
* Mn concentrations in groundwater monitoring wells
1.2.2. Danube riverbed sensors

Figure 7 shows the concentration of ¥im Danube riverbed sensors. The concentration of the water
samples averages 1.5 mghlifhe joint Decree 6/2009 (1V. 14.) of the Ministry of Agriculture, Forestry,
Environment and Water Management [20] on the heavy metal content of groundwater does not set up a
limit value for manganese. Analysis of variance shows no significant diffebstaeen the samples.

The details of the variance analysis for manganese in the water samples are given in Table 9.

3.5

PK1 PK2/1 PK2/3
Sampling places

Figure 7: Mi* concentration in Danube riverbed sensors

Table 9: Variance table of Mhconcentrationgn Danube riverbed sensors
Independent variable: Mhconcentrations in Danube riverbed sensors

Source Sum of Squareg df | Mean Squaré F p LSDse
Corrected model .983(a) 2 492 .603 .603

Intercept 13.193 1 13.193 16.165 .028

Sampling area* .983 2 492 .603 .603 2.875
Error 2.448 3 .816

Total 16.625 6

Corrected total 3.432 5

(a) R =.287 (Fgorrectedz '-189)
* Mn?* concentrations in Danube riverbed sensors
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1.2.3.Sediment samples

Figure 8 shows the concentration of ¥im Danube sediment samples. The sediment samples have an
average concentration of 183.99 mg/kg dry matter. Analysis of variance indicates that the difference
between the samples is significant. Table 10 gives details of the variance analysis for theesganga
content of the sediment samples.

>
0
Northern sludge Southern sludge
Sampling places

Figure 8: Mit* concentration in sediment samples from the Danube

Table 10: Variance table of Mhconcentrations in sediment samples from the Danube
Independent variable: Mhconcentrations isediment samples from the Danube

Sum of Mean
Source Squares df Square F p LSDse
%%’égfted 1457366(a) | 1 | 1457366 | 26050 | .036
Intercept 426323936 | 1 | 426323936| 7620389 | .000
aS%“;E"”g 1457366 | 1 | 1457366 | 26050 | .036 | 321826
Error 111.890 2 55.945
Total 427893192 | 4
Corrected total| 1569256 3

(a) R =.929 (Rorrectedz 893)
* Concentrations isediment samples from the Danube

1.3. Cd* concentration

1.3.1. Groundwater monitoring well

Figure 9 shows the concentration of’Cim the groundwater monitoring well. The concentration of the
water samples averages 2.30 mgi/dithe groundwater contamination limit for copper content is
considered contaminated according to Joint Decree No. 6/2009 (IV. 14.) "Kv\MEVM" [20].

The analysis of variance shows no significant difference between the samples. The detailed variance
analysis data for the sediment samples' copper content are presented in Table 11.
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Figure 9: Cd' concentration in groundwater monitoring wells

Table 11:Variance table of Cii concentrations igroundwater monitoring wells
Independent variabl€?* concentrations igroundwater monitoring wells

Source Sum of Squareg df | Mean Square F p LSDse
Corrected model 26.726(a) 7 3.818 2.343 128
Intercept 70.052 1 70.052 42.998 .000
Sampling area* 26.726 7 3.818 2.343 128 2.944
Error 13034 8 1.629
Total 109812 16
Corrected total 39.759 15

(a) R=.672 (Rorrected: -385)
* CU?* concentrations igroundwater monitoring wells

1.3.2. Danube riverbed sensors

Figure 10 shows the concentration o?Ca Danube riverbed sensors. The concentration of the water
samples averages 1.62 mgAdifhe groundwater contamination limit for copper content is contaminated
according to Joint Decree No. 6/2009 (1V. 14.) "KvVM;, NFVM" [20] is 0.2 mg/dm.

The measured values are, therefore, not considered to be contaminated.

The analysis of variance shows no significant difference between the samples. Table 12 presents detailed
variance analysis data for the sediment samples' copper content.
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Figure 10: Cd&" concentration in Danube riverbed sensors

Table 12:Variance table of Cii concentrations ilDanube riverbed sensors
Independent variabl€?* concentrations ilDanube riverbed sensors

Source Sum of Squareg df | Mean Square F p LSDsy
Corrected mode .468(a) 2 234 .900 494
Intercept 12.627 1 12.627 48530 .006
Sampling area* 468 2 234 .900 494 1.6235
Error .781 3 .260
Total 13.876 6
Corrected total 1.249 5

(a) R =.375 (Rorrected: -.042)
*CuW?* concentrationén Danube riverbed sensors

1.3.3.Sediment samples
The Cu concentration values in the sludge samples were below the detection limit.

1.4. Fé* concentration
1.4.1. Groundwater monitoring well

Figure 11 shows the concentration of?Fén the groundwater monitoring well. The average
concentration in the water samples is 0.30 md/drhe Joint Decree No. 6/2009 (IV. 14.) "KVVM

E ¢ NFEVM" [20] on the heavy metal content of groundwater does not set a limit value for iron.

The analysis of variance shows no significant difference between the sampling sites. Table 13 presents
the analysis of variance for the iron content in the groundwater samples.
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Figure 11: F& concentration in a groundwater monitoring well

Table 13: Variance table of Feoncentrations i groundwater monitoring well
Independent variable: Feconcentrations ia groundwater monitoring well

Source Sum of Squareg df | Mean Square F p LSDsy
Corrected model .185(a) 7 .026 .587 752

Intercept 252 1 252 5.612 .045

Sampling area* .185 7 .026 .587 752 0.4886
Error .360 8 .045

Total 797 16

Corrected total 544 15

(a) R =.339 (Rorrected= '239)
* Fe?* concentrations i groundwater monitoring well*

1.4.2. Danube riverbed sensors

Figure 12 shows the concentration of‘Fies Danube riverbed sensors.

The concentration of the water samples averages 0.65 rhgrtimJoint Decree No. 6/2009 (IV. 14.)
"KvWM -E ¢ NFVM" [20] on the heavy metal content of groundwater does not set a limit value for iron.
The analysis of variance shows no significant difference between the samples. Table 14 details the
variance analysis for the iron content of the water samples.
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Figure 12: F& concentration in Danube riverbed sensors
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Table 14:Variance table of & concentrations iDanube riverbed sensors

Independent variable: Feconcentrations ilbanube riverbed sensors

Source ssglrjggs df &L,\il] ?err]e F p LSDsy
Corrected mode| 4.449(a) 2 2.225 5.848 .092

Intercept 4910 1 4910 12.908 .037

Sampling area* 4.449 2 2.225 5.848 .092 1.963
Error 1141 3 .380

Total 10.501 6

Corrected total 5591 5

(a) R =.796 (Rorrected= 660)
* Fe* concentrations iDanube riverbed sensors

1.4.3.Sediment samples

Figure 13 shows the concentration of'fie Danube sediment.

The average concentration of the sediment samples is 11055.63 mg/dm3. 10/2000 on the heavy metal
content of geological media. The Joint Decree No. 6/2009 (IV. 14.) "KE&/MNFVM" [20] on the

heavy metal content of groundwater does not set a limit valuiefarThe analysis of variance shows

a significant difference between the samples. Table 15 details the variance analysis for the iron content
of the water samples.
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Figure 13 shows the concentration of Fia the Danube sediment

Table 15:Variance table of Fé concentrations ithe Danube sediment
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Independent variabl€&e’* concentrations ithe Danube sediment

Source Sum of Squares df Mean Square F p LSDs
Corrected mode| 24388506(a) 1 243885057 3.013 225
Intercept 52548274487 1 52548274487 | 6491457 | .000
Sampling area* 243885057 1 24388506 3.013 225 | 122418
Error 16189978 2 8094989
Total 5258885221 4
Corrected ttal 40578484 3

(8.) R =.601 Rcorrected= .402)
* Fe?* concentrations ithe Danube sediment

1.5. Heavy metal concentrations measured below the detection limit
V Cadmium concentrations in the wells tested. None of the samples from the 3 areas tested showed
cadmium concentrations above the detection limit.
V Lead concentrations in the wells tested. None of the samples from the 3 areas tested showed
lead concentrations above the detection limit.

1.6. Measurement of heavy metal concentrations in Danube sediment samplesQiy3CP

Table 16: Heavy metal content in sediment samples (mg/kg in dry matter)
ICP-AES Co Bi Be
Northernsludge | 11834. 95| 10016. 28K 4961. 99K
Southernsludge| 12350. 69 10586. 31 4828. 99K

Al Fe Mn
Northernsludge | 13707 . 91 12269. 26N 324. 92N58
Southernsludge| 12622 . 14] 12486. 41 277 . 42N3

Atomic absorption measurements have shown that sediment samples from the Danube contain high
concentrations of certain heavy metals. To quickly and accurately determine what contaminants are
present and in what concentrations, ICP analysis was used touhetéhe concentrations of different

heavy metals.

The samples were analysed for concentrations of cobalt, bismuth, beryllium, zinc, aluminium, iron, and
manganese. In addition, cadmium, lead, nickel, barium, chromium, copper and silver were not present
in detectable concentrations.

A contamination limit of 30 mg/kg dry matter is set for cobalt, which both samples exceed many times.
As the concentrations in the northern and southern samples are almost identical, contamination from the
nucl ear power pl ant c asiroiwerkseasitikely thedseudce of théhpellutbru n a %j v
Further investigations are needed to determine the cause of the high pollution (due to the low number
of sediment samples).

The samples also contain high concentrations of bismuth, beryllium, manganese, aluminium and iron.
For these substances, Joint Decree No. 6/2009 (IV. 14.) "KEVMNFVM" [20] on the cobalt content

of geological media does not set any limit values for thetamination of geological media and
groundwater.

Statistical analysis (Tables ‘) showed no significant difference between the northern and southern
sediment samples, except for manganese (Table 21). The manganese concentration is significantly lower
in the southern sample, taken from under the pqiaant.
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Table 16: Variance table of Zlconcentrations ithe Danube sediment measured by-OPS
Independent variable: Alconcentrations ithe Danube sediment measured by-[QPS

Source Sum of Squaregy df | Mean Square F p LSDso,
Corrected mode| 1178907894(a) | 1 117890789 1.735 .318

Intercept 693271477709 | 1 | 693271477/1 | 1020499 .001

Sampling area* | 1178907894 1 117890789 1.735 318 354635
Error 1358691297 2 67934565

Total 695809076 4

Corrected total 2537599191 3

(a) R =.465 (Rorrectedz 197)
* AI®* concentrations ithe Danube sediment measured by-[GES

Table17: Variance table of Bé concentrations ithe Danube sediment measured by-OPS
Independent variabl&e?* concentrations ithe Danube sediment measured by-[GPS

Source Sum of Squareq df | Mean Square F p LSDse
Corrected mode| 17690982(a) 1 17690982 .090 .793

Intercept 95863251176 1 | 95863251176 | 486973 .002

Sampling area* 17690982 1 17690982 .090 .793 190901
Error 393711001 2 196855501

Total 96274653159 | 4

Corrected total 411401983 3

(a) R =.043 (Rorrectedz '.435)
* Be** concentrations ithe Danube sediment measured by-0PS

Table 18:Variance table of Bf concentrations ithe Danube sediment measured by-OPS
Independent variable: Biconcentrations ithe Danube sediment measured by-QPS

Source Sum of Squareq df Mean Square F p LSDsy
Corrected mode| 324936,424(a)| 1 324936,424 15,207 ,060

Intercept 424466498,381] 1 | 424466498,381) 19864,864 ,000

Sampling area* 324936,424 1 324936,424 15,207 ,060 | 628,95
Error 42735,405 2 21367,703

Total 424834170,210 4

Corrected total 367671,829 3

(a) R =.884 (Rorrectedz 826)
* Bi** concentrations ithe Danube sediment measured by-OPS

Table 19:Variance table of C6 concentrations ithe Danube sediment measured by-[QPS
Independent variabl€€o?* concentrations ithe Danube sediment measured by-l0PS

Source Sum of Squareq df | Mean Square F p LSDsy
Corrected mode| 265991100(a) |1 | 265991100 9.757 .089
Intercept 584945324005 |1 |[584945324€05 |21456251 |.000
Sampling area* | 265991100 1 | 265991100 9.757 .089 (71042
Error 54524468 2 | 27262234
Total 585265840172 |4
Corrected total | 320515568 3
(@ R =.830 (Rorrected= .745)
* Co?* concentrations ithe Danube sediment measured by-QPS
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Table 20: Variance table of Feconcentrations ithe Danube sediment measured by-IGPS
Independent variable: Feconcentrations ithe Danube sediment measured by-[QPS

Source Sum of Squareg df | Mean Squarg F p LSDsy
Corrected mode| 73681737(a) 1 73681737 1471 .349

Intercept 61553429&95 | 1 | 615534298 | 12285235| .000

Sampling area* 73681737 1 73681737 1471 .349 9631
Error 100207168 2 50103584

Total 615708187700 | 4

Corrected total 173888905 3

(a) R=.424 (Rorrected: .136)
* Fe* concentrations ithe Danube sediment measured by-0PS

Table 21: Variance table of Mhconcentrations ithe Danube sediment measured by-IQPS
Independent variable: Mhconcentrations ithe Danube sediment measured by-[GQPS

Source Sum of Squarey df | Mean Square F p LSDse
Corrected mode| 2256502(a) 1 2256502 48.688 .020

Intercept 362805946 1 362805946 | 7828240 .000

Sampling area* 2256502 1 2256502 48688 020 | 29291
Error 92.692 2 46.346

Total 365155140 4

Corrected total 2349193 3

(a) R = 961 (R:orrected: 941)
* Mn2* concentrations ithe Danube sediment measured by-0PS
1.7. Several problems

"A soil and groundwater monitoring system has been installed at the nuclear power plant to monitor the
condition of soils and groundwater. Before 1995, two soil contamination cases were detected near the
confined space (oil) and the dismantled paint wasteage (metals). In both cases, decontamination

was carried out. Since 1996, an environmental damage assessment and several environmental reviews
have been conducted at the site. The power plant has remediated the identified and assessed
contamination, idntified the causes and considered the experience in the reconstruction work [27]".

In 1999, further contamination was found, with bubbles forming in several places on the chemical pool
cover, from which water was released under pressure. At the same time as the pool was insulated, the
soil contamination beneath the pool was investigated.

Two horizontal drillings, each 25 m long, were drilled horizontally in the-tsadin soil layer
(perpendicular to the south (drilling V1) and west (drilling V2) sides of the pool). The samples were
analysed for copper, nickel, iron, manganese, lead, ridcchloride, which revealed that the metal
concentration values of the soil sample from the V2 horizontal drilling were higher than the metal
concentration values obtained from the analytical analysis of the soil sample taken from the 1 m depth
of the mostontaminated soil sample from the ZG02 sampling drilling, which was drilled nearby to the
Z02 well. Consequently, it was found that the isolation of the basin was damaged in several places, and
the analysis of core samples from the horizontal drillingvgtbthat samples from drilling V2 contained

higher concentrations of the metals tested than samples from drilling V1.

Calculations were carried out to determine the risk of contamination. Considering the minimum flow
rate of the coldvater channel, the groundwater flow rate, and the heavy metal concentrations in the
warmwater channel, it was concluded that the pollutioas not risk the Danube ecosystem. Depending
on the soil's buffer capacity and the pollution's dispersion, it will reach the river in aBoa2s [27].
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CONCLUSIONS AND RECOMMENDATIONS

A soil and groundwater monitoring system has been installed at the nuclear power plant to monitor the
condition of soils and groundwater. Before 1995, two contamination cases were detected near the
confined space (oil) and the dismantled paint waste sdiagtals). In both cases, decontamination

was carried out. Since 1996, an environmental damage assessment and several environmental reviews
have been conducted at the site. The power plant has remediated the identified and assessed
contamination, identiéid the causes and considered the experience in the reconstruction [28].

The measurements described in this paper show Zn contamination. Further investigations are needed to
identify the cause.

Further investigation of the Danube sediment is also necessary, as 2 samples were taken, which should
be increased to identify the cause of the heavy
Power Plant).
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Abstract:

In the endeavour to protect the biosphere for future generatiemstaging the potential of artificial
intelligence (Al) emerges as a grouhrkaking approach. Al technologies offer unprecedented abilities

to monitor, assess, and address environmental challenges that endanger ecosystems globally. Through
sophisticated algorithms and datalriven insights, Al facilitates comprehensive environmental
surveillance, monitoring shifts in biodiversity, identifying pollution levels, and recognizing critical
threats like deforestation and the impacts of climate change. Addlifipeidriven conservation
strategies prioritize regions of significant ecological importance, optimize efforts for habitat
restoration, and combat illegal wildlife activities using réiahe data analysis and predictive modelling.
Precision agriculture, kmate modelling, and disaster response also benefit from Al's predictive
capabilities, promoting sustainable practices and resilience to environmental hazards. Embracing Al
advances sustainable development, increases public awareness, and enablesistaketaillaborate
effectively in safeguarding the biosphere. By harnessing Al's innovation and collective action, humanity
can fulfil its duty to preserve and safeguard the planet, ensuring a resilient and sustainable future for
generations to come

Keywords Al, conservation, sustainable future, generations, research

INTRODUCTION

In a time marked by swift technological progress and escalating environmental dilemmas, safeguarding
the biosphere for forthcoming generations emerges asparative duty. Humanity faces the daunting
challenges of climate change, biodiversity loss, and resource depletion, prompting the recognition of
artificial intelligence (Al) as a crucial tool in our arsenal. With its prowess in data analysis, pattern
reagnition, and predictive modelling, Al holds vast potential to transform our comprehension,
management, and protection of the biosphere. By employing Al technologies, we can delve deeper into
ecological systems, forecast environmental trends more acguetdldevise more efficient strategies

for conservation and sustainability. -dtiven solutions present unparalleled opportunities, from
monitoring wildlife populations and tracking deforestation in remote areas to optimizing energy usage
and combating glution in urban settings.

One of Al's primary strengths lies in its ability to process extensive datasets and derive significant
insights in reatime. Utilizing advanced sensors, satellite imagery, and various data sources, Al
algorithms carscrutinize environmental data at scales and speeds surpassing human capabilities. This
enables us to discern subtle alterations in ecosystems, recognize emerging threats to biodiversity, and
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evaluate the efficacy of conservation efforts with unmatched precision.[1] Moreowgowared
predictive modelling empowers us to anticipate environmental shifts and their subsequent impacts,
facilitating proactive measures to safeguard vulnerable spastecosystems before irreversible harm
occurs.

Additionally, Al fosters the innovation of solutions to pressing environmental issues. [2] For instance,
machine learning algorithms can optimize resource allocation in agriculture, yielding higher
productivity with a reduced environmental footprint. Sarly, Al-driven simulations can forecast the
outcomes of diverse policy interventions, aiding policymakers in makingimfetined decisions to

bolster sustainability and resilience. Furthermore;péWered robotics and drones enable the
automation of task such as habitat restoration and marine debris -tipacomplementing human
endeavours and broadening our capacity for environmental stewardship.

Nevertheless, the effective utilization of Al in biosphere conservation raises ethical, social, and technical
concerns that warrant meticulous attention. Issues pertaining to data privacy, algorithmic bias, and the
concentration of power among a select feghnology giants emphasize the necessity for robust
governance frameworks and inclusive decigimgking processes. Additionally, ensuring equitable
access to Al technologies and fostering local capacity for their implementation are indispensable in
preventing the exacerbation of existing disparities in environmental management and conservation.

In conclusion, safeguarding the biosphere for future generations necessitates a multifaceted approach
that harnesses the transformative potential of Al while confronting its associated challenges. By
leveraging Al technologies to enrich our comprehensibramlogical systems, devise innovative
solutions to environmental dilemmas, and empower diverse stakeholders in conservation endeavours,
we can forge a more sustainable and resilient future for all life on Earth. At this pivotal juncture in
human historythe integration of Al into environmental conservation offers a beacon of hope in our
collective quest to preserve the planet for generations to come.

APPLICATION OF Al IN MANAGING ENVIRONMENTAL ISSUES AND ADVANCE
SUSTAINABILITY

Securing the biosphere for future generations through the utilization of artificial intelligence (Al)
involves tapping into the potential of Al technologies to tackle environmental issues and advance
sustainability.

1. Environmental Surveillance: The significance of artificial intelligence (Al) in environmental
surveillance is increasingly paramount, as it plays a crucial role in monitoring and managing ecosystems,
forecasting environmental changes, and mitigating human impact on the enviroBmEmtdugh
sophisticated data analysis, pattern recognition, and predictive modelling, Al provides environmental
scientists and policymakers with the tools needed to make informed decisions and take proactive
measures to safagrd natural resources. Altiven satellite imagery analysis can swiftly detect and
monitor deforestation across expansive regions intiaal. For instance, Global Forest Watch utilizes

Al algorithms to deliver timely updates on changes in forest cauapowering authorities and
conservationists to promptly address illegal logging activities. By integrating satellite data with machine
learning algorithms, it becomes feasible to pinpoint areas at heightened risk of deforestation and
prioritize conservatio efforts accordingly.

Conservation organizations and researchers are employing Al to enhance the tracking and monitoring
of wildlife populations. [4] Notably, the neprofit organization Wildbook utilizes Al and computer
vision algorithms to identify individual animals from iges and videos uploaded by researchers and
citizen scientists. This technology has been instrumental in projects like Wildbook for Whale Sharks,
aiding in the tracking and protection of endangered whale shark populations globally.

Al is transforming the monitoring of air and water quality by analyzing extensive sensor data in real
time. IBM's Environmental Intelligence Suite, for example, integrates 10T sensors, Al, and predictive
analytics to monitor air quality in urban and indigtareas. By identifying patterns and anomalies in
pollution levels, authorities can swiftly implement measures to mitigate environmental risks and
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safeguard public health. Adriven climate models enable scientists to forecast the impacts of climate
change with heightened precision. Collaborations such as Google's DeepMind with climate researchers
have led to the development of Al models that sineuiatricate climate processes more efficiently.
These models assist in predicting extreme weather eventevetaise, and other climatelated
phenomena, thereby aiding policymakers in formulating adaptation strategies and reducing vulnerability
to climate change. Abased systems are deployed to combat illegal, unreported, and unregulated (IUU)
fishing activities. For instance, Ocean Mind utilizes Al algorithms to analyze vessel tracking data,
satellite imagery, and other data sources to detect smspifishing behaviour. By flagging vessels
potentially engaged in illegal fishing, these systems aid authorities in enforcing regulations and
safeguarding marine ecosystems.

In urban areas, Al technologies are utilized to optimize the management of green spaces and enhance
urban biodiversity. For example, the City of Melbourne in Australia utilizes Al algorithms to analyse
data from urban forests and green spaces, assistinglanners in identifying areas for conservation

and prioritizing maintenance efforts.

2. Conservation and Rehabilitation:The pivotal role of artificial intelligence (Al) in conservation and
rehabilitation endeavours cannot be overstated, as it offers innovative solutions to tackle the challenges
confronting ecosystems and endangered species.[5] Through sophisticated algdés, apattern
recognition, and predictive modelling, Al facilitates the implementation of more efficient and effective
conservation strategies. Alriven technologies are indispensable for monitoring and safeguarding
erndangered species. For instance, in the context of the Amur tiger population in Russiabkeid
camera traps analyse images to identify individual tigers, enabling conservationists to track their
movements and evaluate population trends. By harnessjmgpridervationists acquire valuable insights

into the behaviour and habitat utilization of endangered species, thereby facilitating targeted
conservation efforts.

Al is increasingly deployed to combat poaching and illegal wildlife trade. SMART (Spatial Monitoring
and Reporting Tool), an Abowered software developed by the Wildlife Conservation Society, assists
park rangers in tracking and analysing patrol datdrtpgint poaching hotspots and allocate resources
more efficiently. Similarly, in Africa, Alequipped drones with thermal imaging cameras can detect
poachers in remote areas, enabling swift responses to illicit activities and safeguarding vulnerable
wildlif e populations. Al technologies contribute to habitat restoration initiatives by optimizing planting
strategies and monitoring ecosystem health. For instance, in the Brazilian Amazon rainforest, Al
algorithms analyze satellite imagery to identify suitaloéma for reforestation and prioritize restoration
efforts.[6] Additionally, Akdriven drones equipped with sedidpersal mechanisms autonomously
plant trees in hartb-reach areas, expediting the restoration process and enhancing biodiversity. Al
driven gproaches are utilized to alleviate conflicts between humans and wildlife, especially in regions
where human endeavours infringe upon natural habitats. Through data analysis concerning wildlife
behaviours, movement patterns, and habitat preferences, ¢ltlaflgs can anticipate areas prone to
conflicts and propose pimptive actions to mitigate interactions between humans and wildlife. As an
illustration, systems powered by Al can notify farmers about the presence of animals that raid crops,
enabling timey interventions to prevent crop loss and alleviate conflicts.

Al is revolutionizing marine conservation through technologies such as underwater robotics and
acoustic monitoring.[7] In the Great Barrier Reef, autonomous underwater vehicles (AUVs) equipped
with Al algorithms survey coral reefs and assess their hgalbhjding crucial data for conservation
efforts. Moreover, Alpowered acoustic monitoring systems detect and classify marine species based on
their vocalizations, enabling researchers to monitor biodiversity and safeguard marine ecosystems. Al
technologiesplay a pivotal role in monitoring wildlife health and detecting disease outbreaks. For
instance, in cases of bats vulnerable to whiise syndrome, Al algorithms analyze acoustic data to
detect changes in bat calls indicative of infection, facilitatexdyantervention. Similarly, Adpowered

image analysis aids in diagnosing diseases in wildlife based on visual cues, enabling timely veterinary
care and conservation interventions.

Al assists conservationists in adapting to the impacts of climate change by predicting habitat shifts and
identifying resilient species. [8] In Madagascar, Al models forecast potential changes in lemurs' habitats
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due to climate change, guiding conservation efforts to protect critical habitats and establish migration
corridors. Leveraging Al, conservationists can devise adaptive management strategies to mitigate the
effects of climate change on biodiversity. Theasecstudies underscore the transformative potential of

Al in conservation and rehabilitation endeavours, showcasing its ability to bolster wildlife protection,
habitat restoration, argioaching measures, and disease surveillance. By harnessing Al tgoésiolo
conservationists can deepen their understanding of the intricate challenges facing ecosystems and
endangered species, ultimately contributing to the preservation of biodiversity and the sustainability of
our planet.

3. Precision Agriculture: The pivotal role of artificial intelligence (Al) in precision agriculture cannot

be overstated, as it brings about a paradigm shiftin traditional farming methods by significantly
enhancing efficiency, productivity, and sustainability.[9] ThroughpéWweral technologies, farmers

are empowered to make informed, ddtaven decisions, thereby optimizing resource utilization and
maximizing crop yields while minimizing environmental impact. Utilizing Al algorithms, a plethora of
data fom diverse sources such as satellite imagery, sensors, and weather forecasts is analyzed to furnish
actionable insights to farmers. By scrutinizing data pertaining to soil health, crop growth, and weather
patterns, Al systems discern patterns and trerdselby enabling farmers to make wiaflormed
decisions regarding planting schedules, irrigation practices, and crop protection strategies.

Moreover, Al facilitates predictive modeling to anticipate factors such as crop growth, disease
outbreaks, and pest infestations. By amalgamating historical data witlimeabbservations, Al
algorithms forecast crop yields, identify potential risks, arfiéer recommendations for optimal
management practices. This proactive approach aids farmers in mitigating losses and optimizing inputs,
thus fostering a more sustainable and profitable agricultural landscape. In addition, Al enables the
implementation oprecision farming techniques such as variable rate application (VRA) of inputs such
as fertilizers, pesticides, and water. By leveraginglden algorithms to analyze soil and crop data,
farmers can customize input applications to specific zones willgm fields, thereby optimizing
resource allocation while minimizing environmental impact. This targeted approach not only enhances
crop yields but also reduces input costs and mitigates pollution.

Furthermore, Alpowered autonomous vehicles and drones are reshaping farm operations, enabling
tasks such as planting, spraying, and harvesting to be executed with unparalleled precision and
efficiency. [10] Equipped with sensors and Al algorithms, thesehines navigate fields, identify
obstacles, and adapt to changing conditions in real time, thereby lowering labour costs and enhancing
productivity. Moreover, Albased monitoring systems track crop health and growth throughout the
growing season, enablinfarmers to promptly identify early signs of stress, disease, or nutrient
deficiencies. By analyzing data from remote sensing technologies such as satellites and drones, Al
algorithms generate comprehensive maps of field conditions and provide recomorenfiatiargeted
interventions such as irrigation adjustments or pest control measures. Lastly, Al optimises the
agricultural supply chain by forecasting demand, optimising logistics, and refining inventory
management. By analyzing market trends, weathezchsts, and production data, Al algorithms
optimize planting decisions, streamline distribution routes, and minimize waste, ensuring efficient and
sustainable delivery of crops to markets.

4. Natural Disaster ManagementArtificial intelligence (Al) is assuming a progressively pivotal role

in the management of natural disasters, introducing inventive solutions to fortify preparedness, response,
and recovery endeavours. [Ilrough sophisticated data analysis, predictive modelling, andimeal
surveillance, Al empowers authorities to mitigate the impact of calamities and safeguard lives. A
fundamental facet of Al in disaster management lies in its capability to scrutkieresiwe datasets

from diverse origins, encompassing satellite imagery, meteorological forecasts, and social media
updates, thereby furnishing early warnings and situational awareness. Al algorithms adeptly identify
patterns and irregularities indicative of imminent disesstsuch as shifts in weather patterns or seismic
disturbances, enabling prompt issuance of alerts and evacuation directives. FurtherraioneenAl
predictive modelling forecasts the trajectory and severity of disasters, facilitating more efficient
allocation of resources and formulation of contingency plans.
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Amid emergencies, Al technologies enable instantaneous monitoring and detaimy by analyzing

live data streams from sensors, drones, and other Internet of Things (I0T) devices deployed in disaster
prone regions. Albriven systems adeptly pinpoint asesusceptible to flooding, landslides, or wildfires

and offer recommendations for evacuation routes or resource deployment. Additiongdiyweéred
chatbots and virtual assistants extend aid to emergency responders and affected communities by
disseminatig information on shelters, medical facilities, and emergency servicesdiBaster, Al
expedites the assessment and recovery process by analyzing satellite imagery to gauge damage,
prioritize rescue operations, and allocate resources effectively. MaredN-driven algorithms
scrutinize social media data to identify areas warranting urgent assistance and coordinate humanitarian
aid initiatives. In essence, Al is reshaping natural disaster management by furnishing timely insights,
refining response endeaurs, and bolstering resilience in the face of escalating frequency and severity
of disasters.

5. Sustainable DevelopmentArtificial intelligence (Al) plays a crucial role in driving sustainable
development forward, providing inventive solutions to tackle intricate challenges spanning diverse
sectors. Through the application of data analysis, predictive modelling, andzepismialgorithms, Al
streamlines resource management, fosters environmental preservation, and fuetcaumicic
advancement. [12] A notable illustration demonstrating Al's impact on sustainable development is
exemplified in he deployment of Apowered smart grids for energy management. These smart grids
harness Al algorithms to scrutinize energy consumption patterngufieedistribution processes, and
seamlessly integrate renewable energy sources like solar and windipiovike grid. By dynamically
adjusting energy provision in response to demand fluctuations and resource availability, smart grids
curtail wastage, mitigate carbon emissions, and advocate the adoption of renewable energy sources,
thereby bolstering sustaible energy generation and consumption.

Al empowers precision agriculture practices aimed at optimizing resource utilization, minimizing
environmental footprints, and bolstering food securBy analyzing data derived from sensors,
satellites, and weather forecasts, Al algorithms furnish insights into soil conditions, crop development,
and pest occurrences, enabling farmers to implement precise interventions and enhance crop yields
sustainab}. For instance, in the FarWMiew initiative in Kenya, Aldriven drones equipped with
multispectral cameras monitor crop health and water stress, empowering farmers to make informed
decisions regarding irrigation practices, thus elevating agriculturaluptisdy while conserving
precious water resources.-dtiven solutions are revolutionizing transportation systems, rendering them
more sustainable and efficient. Riglearing platforms, for instance, leverage Al algorithms to optimize
route planning, alkdate congestion, and curtail emissions by matching riders heading in similar
directions. Similarly, Alpowered autonomous vehicles hold the promise of transforming urban mobility

by reducing traffic accidents, enhancing fuel efficiency, and propellingransition towards electric

and shared transportation models.

Additionally, Al augments environmental monitoring and conservation endeavours by analyzing data
from satellite imagery, sensor networks, and ecological models to evaluate biodiversity, monitor
deforestation, and gauge water quality. Equipped withtiea insights and predictive analytics, Al
empowers policymakers, conservationists, and communities to make informed decisions and undertake
pre- emptive measures to safeguard ecosystems and biodiversity, thus contributing to the attainment of
long-term sustinable development objectives. In summation, Al acts as a catalyst for sustainable
development, underpinning dedaiven decisiormaking, optimizing resource allocation, and nurturing
innovation across diverse sectors.

6. Environmental Education and AwarenessAl technologies enrich environmental education and
public awareness campaigns by offering interactive learning experiences, tailored recommendations,
and realtime environmental insights. Adriven chatbots and virtual assistants engage with the public,
address inquiries, and promote behavioural shifts conducive to sustainability objectives.

By harnessing Al innovations and fostering collaboration across industries, communities, and
governments, we empower stakeholders to confront environmental challenges, safeguard biodiversity,
and pave the way for a sustainable future for generations te.com
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CONCLUSION:

In conclusion, the utilization of artificial intelligence (Al) stands as paramount in ensuring the
preservation of the biosphere for future generations. Through its capabilities in advanced data analysis,
predictive modelling, and the development of inrtosea solutions, Al presents unparalleled
opportunities to comprehend, oversee, and safeguard the ecosystems of our planet. By harnessing Al
technologies, we can delve deeper into understanding environmental dynamics, foresee and alleviate
emerging threatgnd formulate sustainable approaches for conservation and stewardship. At this critical
juncture in human history, the integration of Al into environmental endeavours signifies a beacon of
hope, paving the path towards a more resilient and sustainalne fot all life on Earth.
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Abstract:

Hydromorfological characteristics of waterbodies have remarkable effects on natural state of wetlands, therefore
protection and rehabilitation of them, protection and repair of their role in the green and blue infrastructure
network has also hydromorpholog: a | aspects. My study area is the Bg¢Kkek
at Szentendre (Hungary). As a first step | collected and compared the available hydromorphological and natural

data of the stream, then | reconstructed the natural and aftervieéion state of the streambed and the valley,

based on topographical and archive military maps, orthophotos, satellite pictures and local historical documents.

| created an image of the current natural state based on field studies, documents, habitaDoraps

examination | could see that stream was affected by huge antropogenic effects (flood protection interventions,
deforestation). The largest riverbed regulations happened in the 20th century, when the streambed was
straighthened and deepened, arsdldwest sections received concret protection. The maintenance works are still
affecting the riverbed and its wildlife. Despite all these effects, the woody vegetation was able to regenerate along
the stream, and t he f i s hinghauwercasefvationlvadue.Bbdthkcsss sipnificantan o u
factors are that the stream has huge bed length drop, it carries lot of sediments, it has ecological connection with

the Danube, furthermore, after riverbed regulations the attitude of the socistgh&aged, the importance and

financial sources of maintenance are reduced.

Keywords B¢kk°s stream (Szentendre, Hungary)
protected fish species

INTRODUCTION

As a result of various human activities, biodiversity is declining, species are disappearing, its populations
are declining and habitat@re being lost and degraded. The decline of wetlands and their associated
species is on an enormous scale, with the regulation of lake and riverbeds, the draining of marshes and
swamps, théalling of floodplain forests, the construction of dams, the concrete lining of streambeds and
other activities becoming more common.

In the context of climate change, drought vulnerability has increased, and flash floods have become more
frequent. Drought is a major risk for small water bodies and their wildlife. And flash floods can lead to
new physical interventions to increase techhsafety.

At the same time, the urban environment and urban heated islands are placing increasing pressure on
human health, which could be mitigated by the creation of green lanes along watercourses.
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The transformation of stream beds to eliminate and reduce flooding, to cope with increasing urbanisation
and for agricultural and industrial purposes began in the 19th century and covered almost the whole of
Hungary. The regulation of the riverbed meares dtraightening, deepening and uniformisation of the
previously freeflowing riverbed. Its purpose is to quickly drain water that is considered excess and
harmful and to meet the water needs of production. Habitat considerations have not been taken into
account when the waterbodies are planned and managed. Maintaining a channelised riverbed also leads
to the destruction of the reintroduced wildlife. Even regular riverbeds are being transformed by erosion
and accumulation. Failure to mow banksides can aksdtrin the creation of woody habitats.

The morphological variation of the riverbed is due to the alternation of pool anetyjfleparts. In

natural watercourses they are formed by meanders. In a regulated bed, pools, which are necessary for
larger fish species and larger spawning fish, caosoally form. Pools would also provide refugium
during periods of water scarcity. Additional habitats and spawning places are also lacking. Migration is
interrupted by steps and cross dams.

The two sides of the riverbed are steep, often mown, and no woody vegetation can develop in the riverbed.
This results in a lack of riparian and shadkerant plant species, a lack of animal species associated with
woody habitats, higher water temperatuie the absence of shade and lower-celining capacity of

the water. In addition, the riparian woody vegetation lane could often be the only extensive climate
enhancing activity in the urban areas. The society with this resignation from the ecosystees sind

green infrastructure role of woody lanes.

Some species may be extirpated throughout the entire catchment of the regulated stream or found only in
small refugia. Emigration from these areas is only possible if ecological connections are maintained. Even
if species are able to establish in the urbaagricultural landscape, they are at risk from maintenance
works (mowing, felling, dredging). To assess the objectives set out above, the original and current
morphological, floristic and faunistic status of the stream needs to be assessed. Laswzapanges

can be understood from landscegoale studies (historical maps, descriptions).

By examining the current morphological characteristics of the stream bed, fish fauna and vegetation, it is
possible to find out when and how the stream was regulated and what its current biota is. More detailed
comparisons can be made using sample sections

Faunistic regeneration is influenced by ecological connectivity, for example the presence or inhibition of
longitudinal passage for fish, and distance from the Danube is certainly an important factor. The studies
will be carried out between 2022 and 2026.

The natural state of the stream is threatened by dredging, mowing and localised river protection measures,
especially in the urban and suburban stretches,
protection since 199[], it is part of an ecological corridor, and its valuable biota is well known.

The stream is home to a Carpathian Basin endemic fish species, the Carpathian barbel (Barbus
carpathicus), which is a rare, highly protected species and species of Community importance. Other
protected species of fish, amphibians, reptiles and birdssarpraisent in the stream and its surroundings.
Ecological considerations are mandatory under the EU Water Framework Directive and the Floods
Directive[2] [3]. It is well known that urban forest habitats have a major impact in reducing the effects

of climate change.

Our hypotheses:

1. high naturalistic fish populations can be established in urban concretelined stream sections, if
hydromorphologicatharacteristics and maintenance works allow.

2. an urban section may also develop a landscape vegetation type, with the occasional occurrence of
protected plant species.

3. By understanding and protecting the conditions that meet the ecological needs of plant and fish
species, solutions can be found to help restore habitat in urban environments.
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MATERIALS AND METHODS

The B¢kk°s stream is in Hungary, north from
the Visegr8d Mountains and flows into the Da
study area is the | ower 4 km | bonfiowsstteaughi on o f

urban and suburban areas. The upper 12 km long section flows in the forested hill area.

The morphology of the stream bed and valley and its changes were researched based on archival
maps, orthophotos, satellite images, pictorial and written soj4iceg [6] [7] [8] [9] [10] [11]

[12] [13] [14] [15] [16][17][18][19] [20] [21][22] [23] [24] [25] [26] [27] [28] [29] [3Q]The

historical maps were analysed for their landscape use history ba8dd. Mue have also based

our work on landscape studies on a national scale [32] [33].

The bed morphology studies were carried out by field observation of certain features (concrete
bed fill, its extent, presence or absence of pool and riffle type habitats, longitudinal
permeability). For the morphologiebhsed study of fish fauna, 10 reashvere selected, seven

of which are in the lower 4 km of the stream. In the lowest 1.5 km long section, 5 sections were
selected to that the spontaneous changes of the streambed and fish fauna can can be examine in
space and time in urban environment.

Based on fish faunistic protoc{84], 150 m long sections were delineated using an electric
fishing machine on 21 September 2023. The species and length of fish caught were recorded in
each section. Names of fish species were determind@3py36]. Based on [37], we have
considered the combined morphological and fish faunistic results obtained so far.

Streamside vegetation types were identified during field surveys between May 2023 and June
2024, based ofi38]. Botanical species lists were recorded by habitat. A habitat map was
produced. For the upper reaches, the DINPI habitat map and forestry records were used as a
guide. We are studied the available botanical descriptions of the valley and the regenkeration o
alder forests in other strearf@9] [40] [41].

Based on landscape history, river and valley morphology, vegetation and fish fauna, the entire
stream valley was divided into nine sections. We considered, for example, the longitudinal drop
of the bed, the type of interventions on the bed and vegetatiohthe reduction of human
impact.

RESULTS AND DISCUSSION

Based on landscape history, floristics and morphology, nine sections have been delimited, which can be seen in
Table 1. The list of the fish species caught during this fish faunistic study are given in Table 2. We caught 19 fish
species and one hybrid. Thamber of the protected and highly protected fish are 8. There werenatiom fish
species. Fig.1 shows the number of fish specieshative and protected species, the number of individuals and
the distance from the mouth of each stream section.

Table 1: Sectionef t he B¢kk©s stream.
Number and name of sections Short description of the section
1. The section from the source | In summer outdrying natural, forested strea
the Sikarosi forestry house | valley section, with large longitudinal drop. In t
18th and 19th centuries, sections of it w
deforested and pastures were created.
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The section from the Sikaro
forestry house to the firs
sediment trap dam ¢
D°m®r kapu

Rarely dry section with relatively larg
longitudinal drop. The forest of the valley bottg
was also cut out then-established. It may hay
been affected by river channelisation. One 1
species lives in the stream section.

The section from first sedimel
trap dam to the Anna valle
bridge (the last sediment trap

Narrow stream section with large longitudin
drop. The forest also cut out then spontaneo
formed. It is fragmented by some sediment tr
and a natural waterfall. Recolonized by a few f
species.

The section from Anna valle
bridge to K®k

Also previously used as pasture, then regulated
reforested. Habitat of some fish species.

The periurban section fron
K®Kki bg8nyai br
street

A section with a similar history to the previous o
but where industrial, agricultural, sporting al
residential areas emerged in the 20th century. G
fish habitat. It has a few Danubial fish species
seminatural parts.

Upper suburban section, fro
Jobb8gy stree

Dredged and reforested section with urban imp4
There are also parts close to nature.

Lower suburban section, froi
Szegedi street to Dunakany
boulevard (Road 11)

Concrete lined section with preserved old trees
new specimen.
It has valuable fish fauna by sediment depositiq

The section of the Downtowr
from Road 11

Concrete lined section in good technical conditi
From this case and from the regular mowing it i
poor natural condition.

It has two short parts which are good fish habit

The floods of Danube influence i
hydromophology and fish fauna.
The estuary section, undfRef orested from the 1
Kor z - bridge floodplain forest reestablished, not stream si

alder forest. Good fish habitat with lot of Danu
fish species.

Table 2: Fish species caught in September 2023. Protected and highly protected species are indicated
in bold. Invasive species are underlined. (Sources of English and Scientific ngdB® {84].)

English name

Scientific name

Bleak

Alburnus alburnus

Barbel

Barbus barbus

Barbel x Carpathian barbel

Barbus sp.

Carpathian barbel

Barbus carpathicus

Chub

Squalius cephalus

Common dace

Leuciscus leuciscus

Common nase

Chondrostoma nasus

Eurasian minnow

Phoxinus phoxinus

European bitterling

Rhodeus amarus

European perch

Perca fluviatilis

Gudgeon

Gobio gobio

Ide

Leuciscus idus

Prussian carp

Carassius gibelio
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Pumpkinseed Lepomis gibbosus
Schneider (Riffle minnow *) [ Alburnoides bipunctatus
Roach Rutilus rutilus

Vimba bream Vimba vimba

Round Goby Neogobius melanostomus
Stone loach Barbatula barbatula
Stone moroko Pseudorasbora parva

= 80

T ot3! NUMb

= Total number of individuals/section Number of protected species/section

== Distance from the estuary (km)

Non native

Figure 1: The evolution of number of noatives, protected (and highly protected) fish species and
total number of species in each section in relation to the distance from the estuary.

CONCLUSIONS AND RECOMMENDATIONS

The mapbased, largscale landscape morphological studies have provided a comprehensive picture of how the
stream sections were lined in each period, and what interventions were made, e.g. mills, mill ditches, deforestation,
and how the streamside vegatatzone was restored between the-fii@®0s and the late 1900s.

Satellite images and aerial photographs provide a more accurate description of the spontaneous reforestation of the
streamed from the 1950s to the present, but detailed floristic data are not available, so we can only conclude from
photographs and aeriahptographs taken between 1910 and 1950 that the alder forest in the urban and suburban
section has restablished. The reestablishment of this species and its dominant habitat type in recent decades has
been prevented mainly by mowing to maintain the fidaieh in the 700 m long innmity section.

According to a forestry informant, the streamside alder grove may have occurred higher up the valley than its current
range limit. However, the lower reaches are clearly dominated by Danube floodplain forest species, with alder not
even occurring as a caloelement in the forest around the estuary. The species mixed with willows on the above
section of the estuary, but only in cracks in the concrete bed. Historical descriptions of the drainages and field
surveys have helped to refine the picture of thaesftamation of the stream valley, but many details remain
unknown.

The fish faunistic survey again confirmed the Danube effect, but more sampling sites than in previous studies have
allowed a more detailed understanding of the patterns of occurrence of Danube species. Similarly, a more refined
picture of the distributionf invasive and specifically stream fish species was obtained. The results also suggest that
Danube species occur above longitudinal impassability barriers in the lower few kilometres of the river, suggesting
that they become intermittently impassable ighér water levels. Nenative and invasive species are typically
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found in the section close to the Danube, with small numbers of species and individuals. Previous records indicate
that additional nottypical stream and nenative species are known to occur upstream through stockings.

Based on the surveys, it is safe to assume that the fish population is very rich in the urban, concrete lined sections
just where the builded bed has become natural due to deposited sediment.

The Danube also plays a role in sediment deposition in the two lower stretches (where Danubian silt is deposited on
the gravel brought by the stream). On the upper sections, the gravel mass is deposited in the bed brought by the
stream floods. The open, wegetated and unmowed gravel and concrete surfaces allow (or would allow) alder to
recolonise. Their presence also implies a slight alteration of the banks, which is expected to be a very important
environmental factor for the valuable stream fish fauna.
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Abstract

Due to the continuous increment in the total hip arthroplasties over the past few years, and for the
purpose of reducing the number of revision surgeries, the optimization of hip implants has become a
real necessity in the biomedical industry. The reseaials at optimizing the hip implant design by
manipulating the porosity of the hip implant while trying to keep the strength at the required levels.
Youngds modulus of the implant is reduced to a
which reduces the risk of the stress shielding phenomenon. Compression tests and Finite Element
analysis will be conducted on three types of latticed implants with matching porosity to figure out which
kind of lattice structure is most suitable to biomedical. 0stanium alloy Ti6Al4V grade 23 will be used

as the main material for the hip implants 3D printing process. The three implants will be 3D printed
using EOS M 290 3D printing machine. Ansys software will be used to perform the finite element
analysis tovalidate the results.

Keywords Hip implant, ANSYS, Finite element analysis, Lattice structures

Lattice structures are usually made up of struts connected to each other to formulate a latticed volume,
which allows the distribution of material flow in an effective manner on the basis of the suitable design
[1]. Many researchers have sought to use this kind of feature to optimize the structures of the hip implant.
Mian attempted to optimize the properties of lattice structures to better suit biomedical applications by
optimi zi ng t hel[2]sQtheninvestigatigna mamipudatect thesparameters of lattices in
order to achieve the toughest structure, or to enhance the bone ingrowth process and to adjust the
stiffness[3].

In our research, a hip implant design was selected that was 3D scanned in the biomechanics lab of the
University of Debrecen, and the CAD file was generated to be further optimized. The original hip
implant design belongs to a foryyearold lady who wenthrough a hip implant surgery and now needs

a revision surgery. The material used with the design is Ti6Al4V alloy as a raw material, which has
proven the best option for hip implants due to its corresdsistant properties, low weight, and high
strength

Ansys 2022 R2 version was used to perform the finite element analysis on the hip implant design. A
compression test simulation was performed within the finite element analysis and later the validation of
the results will be performed using a lab compressist after 3D printing the optimized design of the

hip implant. The test was performed under the ISO #0602 standards of hip implant testing.
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The optimization process was executed via the application of lattice structure to the stem part of the hip
implant, where this part is latticed with the Lattice infill type of lattice. Three designs were executed
where 1 mm, 3 mm, and 5 mm shells of theldlé part of the stem were latticed. This process helps
reduce the total Youngds modulus of the i mplant
bone and the implant. The following Figure 1 shows the bulk original implant and the three variations
done via the latticed optimization.

Bulk 1 mm shell 3 mm shell 5 mm shell

@0.6mm

\

Figure 1. Hip implant lattice optimization variations.

The following figure 2 shows the testing setup for the simulation process based on thmahtwaed
standards.

A: Bulk

Static Structural
Time: 1.5
4/6/2024 9:52 PM

B Force: -2300. N
I8l Fixed Support

-

Figure 2. Hip implant testing setup.

Via the manipulation and optimization of the | at
optimum | atticed design for the hip implant with
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ABSTRACT

Chicken paw skin was available in enormous quantities, which would be considered waste in the
Ethiopian poultry industry. Due to a lack of awareness and technology in Ethiopia, chicken paw skin
was neither consumed as food by people nor converted inteeteatd leather products by tanneries.

This study aimed to investigate the possibility of poultry waste beneficiation by characterizing poultry
wastes and converting them into valuable leather products through different chemical treatments and
ecofriendly tanning methods without using polluted chemicals sodium sulfide. Additionally during this
study, organoleptic properties such as tensile strength, tear strength, visual assessment, and water
absorption properties of leather and leather products were rfradepoultry paw wastes analyzed This

study obtained that leather produced from poultry paw wastes has a unique grain structure, good
strength, and an attractive look, and also shows good physical properties, with tensile strength,
elongation,andtears'rngt h of 244. 6N, 29%, and 28. 6N, respec
leather produced form poetry paws paw wastes mainly used for leisure small and medium leather
products which seems like rare exotic animals like crocodile, snake and@ilgaich have demanded

on leather markets. This study also indicates the promise of the potential of poultry paw skins use as a
raw material for highly fashionable leather, which is used for mediin®d leather products with low
manufacturing costs, andhé feasibility of using poultry paw waste for leather and leather products
production.

Keywords:poutrywastesjgexotic leather; Unique grain structure; Chicken leather; Tanning

INTRODUCTION

Poultry farming wastesontaining excreta, bedding material, waste feed, dead birds, broken eggs, legs,
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feathers, and offal could emerge as major environmental pollutants. The major wastes, like poultry,
feathers, offal, and litter, have different fields of application. Generally, chicken leg parts are neither
consumed by people nor converted into higllueproducts; most of them go to waste, and hence there

is a scope to use chicken leg skins as a potential raw material for the leather industry. The waste from
poultry causes adverse side effects on our environment. The various components of the rawlzdfal ca
summarized as follows, total offal (heads, feet, intestine): 15.8%, Blood:. 3.5%, Feathers: 6%, and
Moisture: 9.0%Total: 34.3%. The waste released from poultry farms causes a bad smell and is highly
toxic to the environment (Karthikeyan et al., 201#)is was a challenge for most developing countries

like Ethiopia, so valorization of this waste for highlue applications was mandatory to create a clean
environment. Ethiopia was one country currently working poultry farms to create jobs for yourg peopl
and secure food, the total chicken population found in Ethiopia was estimated to be 56.5 million, with
native chickens representing 96.9%, hybrid chickens at 0.54%, and exotic breeds at 2.56% (FAS/Addis
Ababa, 2017) . Et hi opi atiosis @mently ablout 30000 enkteécrionsimveith t  p r ¢
yearly imports of about 1,000 metric tons. The ¢
holds considerable growth potential, especially when considering that the average per capita poultry
consumption of 0.5 kg is among the lowest in the world. Most chicken production done in Ethiopia is
by backyard farms using indigenous breeds (FAS/Addis Ababa, 2017). Estimated more than 350
commercial chicken farms in Ethiopia, which are located in akilotheterlong corridor that runs

south of Addis Ababa. Most of these farms are very small, with a capacity ranging from 50 to 1,000
birds, while just 35 farms are considered medium (1,00@00 birds) or largecale operations (>
10,000 birds) by Ethioph standards (FAS/Addis Ababa, 2017). The biggest broiler chicken meat
producers ELFORA and ALEMA Farm are vertically integrated operations, with flock sizes ranging
between 40,000 and 60,000 chickens, most of which areyietding exotic varieties frorkurope and

South Africa (FAS/Addis Ababa, 2017). poultry meat production rose at 5.5% per year. Growth is
projected to accelerate going forward. The Gover
(CRGE) strategy targets increasing the share iokeh meat in total meat consumption from 5 to 27%

by 2030, to substitute red meat from higitting ruminants. Waste released from poultry farms such

as poultry feathers, being rich sources of keratin, proteins, and amino acids, can be converted into
valuable products such as feather meal, biodiesel, biodegradable plastics, and fertilizer (Kelleher et al.,
2002). This paper discusses the potential utilization and suitability of chicken leg waste released from
those poultry farms to manufacture exoticthes;; leather made from chicken leg waste was prepared
and then characterized to ascertain its leather product quality to provide new insight into the
valorizations of chicken leg waste for use in el@as leather manufacturing.

MATERIALS AND METHODS

2Materials
Chicken paw: 200 pieces of chicken legs were kindly supplied by ELFORA and ALAMA Poultry
Processing Farms, Bishoftu, Ethiopia.

Chemicals: Sodium sulfide, Lime, Caustic Soda, Formic acid,-fareing syntan, Wattle, Sulfated
Vegetable Oil, Myrobalan, Wetting Agent, Borax, Oxalic acid, Chrome syntan, Sodium formate Sodium
bicarbonate, Ammonium chloride, Sulphuric acid, Acrylic Resin, Acid ,Dyernaminol ASN
(synthetic fat liquor), Basyntan DI (Phenolic syntan),Basyntan FB 6 (Resin Syntan).Balmol ~+SXE
(synthetic fat liquor),Balmol BL Il (semi synthetic),Lipsol LQ (synthetic fat liquor),Lipsol BSFR
(synthetic fat liquor). Acrylic Res,AcidDye, Vernaminol ASN (synthetic fat liquor),Basyntan DI
(Phenolic syntan), Basyntan FB 6 (Resin Syntan).

Methods

Collection of the chicken leg from ELFORA poultry farm

Around 200 pieces of chicken legs were collected from ELFORA /ALAMA local poultry processing
farms which were found in Bishoftu Town, Ethiopia. During the collection of chicken paw skin using a
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plastic kit was important for holding. Chicken paw legs were washed before being put into the kit and
finally kit was closed to protect bacteria growth until preservation.

P o . /

Figure 1. Wash chicken paw skin before package (a) and chicken paw skin packed after washed

Cleaning and skin removal from chicken paw

During chicken paw collection, the paw leg was held in a plastic kit. Chicken paw legs are washed
before being put into a plastic kit and the kit is closed to protect bacteria growth until presePRration.
treatment was done by washing with tap water to protect bacterial growth until preservation and to
remove materials that were not chicken paw; this included offal, diluted blood, grease, sand, feces, and
wastewater. Prreated chicken paws were stolieda zipped plastic bag for further processing.-Pre
treatment was done to remove bloodborne pathogens during slaughtering and microorganisms present
in chicken paws. In this study, flaying of the skin from the chicken paw was done using a sharp cutter.
The flying was done from top to bottom, approachinghweiare, and finally, the skin was pulled out

from the meat and bone manually by force.

Figure 2. Chicken paw skin removal from chicken paw

2.2.2. Preservation of chicken paw skin

Preservation was done to protect freshly flayed paw skins from attack by-engameisms and render

them storable for a prolonged period. The basic idea of preservation is to keep the chicken paw skins in
good condition without putrefaction until they gmeocessed. Preservation of chicken paw skin was
carried out within 23 hours using the methods mentioned in the preceding sections because the chicken
paw was easily affected by bacteria due to its protein composition. The preservation of chicken paw
skinwas done by a different method.

Preservation of chicken paw skin by surdrying: Flayed chicken paw skin was preserved using sun
drying technique for -3l hrs.
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Wet salt preservation method In this method, flayed chicken paw skins were treated in wet salt.
During application, salts on chicken paw skin were controlled by controlling the ratio of chicken paw
weight to the weight of salts. After the wet salt was prepared and applied to tlskipaam the flesh

side, the skin was covered with a plastic sheet. Then the prepared paw skin was piled with other animals'
skins, flesh side to flesh side, grain side to grain side. Preserved chicken paw skin was stored on dry
pace with wood, which was far from land16 mm at room temperature.

The treated and prepared paw skin was laid on aluminum and was stored in woody material, which was
10 mm away from the land in a controlled laboratory environment.

Figure 3.Preservation of chicken paw skin by salts

The weight loss was obtained according to Equation 1:
Y 4 7
7AECQH @ec— p
Where

W= weight in g of paw skin before preservation
W; = weight in g of paw skin preservation

The flayed chicken paw skins were immersed in a brine solution containing €0% brine, and all
concentrations were calculated based on the weight of the skifihe paw skins were placed into a

water jar and were covered by a clean plastic sheet. They were run for 1 hour, and the skins were checked
for bacteria attack.

Preservation of chicken paw skin by the freezing methodreezing preservation technique of chicken

paw skin preserved paw chicken at low temperatures, which is not suitable for the growth of
microorganisms such as bacteriduring freezing preservation techniques, chicken paw skin was
washed with clean water to remove dirt and debris such as blood and soil. Weight loosed by chicken
paw skin by calculating as above.
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Figure 4. Preservation of chicken paw skin (a)freezing and (b)soingon

Proximate analysis

This refers to the determination of the major constituents of chicken paw skin. For chicken paw leather,
the following components were determined: total ash, nitrogen content, moisture canterift
content. All tests were conducted in triplicate.

Moisture content: The moisture content (%) of the chicken paw skins was determined with the EN 1ISO
4884:2005 (Reference). The moisture content is calculated by Equation 3:
Calculate the moisture content as % moisture= p T TT [3]
Where:
x=mass of the sample
Y=mass of dried sample

The nitrogen content and hide substance of the paw skins were measured with the Kjeldahdmaethod
ASTM D2868 (ASTM D2868, 2017) test procedures, respectively. The nitrogen content was calculated
using Equation 4, and the hid substance was calculated using Equation 5.

£A e u e iannew e 1 D6 0.
EOOACKWM@ECE—?— T
Where:
V = volume in ml of acid used in the titration (after correction for the blank
value),

N= normality of the Sulphur or hydrochloric acid, and
W = weight in g of the material taken for the test

( EODA OB GMAX DE Co® e 8 v
Where:
X = nitrogen content, percent by weight

Total ash content of chicken skin
A known weight of chicken paw skin sample {MWas carbonized at 80T until the weight of the
residue was constant, cool, and weighed according to ISOBB®R The ash content is calculated by

~ A A

Equation 64 | OVAEA O A DECEDp it o)

Where:
W= weight in g of the sulfated ash, and
W, = weight in g of the material taken for the test

The fat content of chicken paw skin
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The fat content of the raw chicken paw skin sample was estimated as per the standard IUC method SLC
4.7. The sample is continuously extracted with dichloromethane. The solvent is then evaporated from
the extract, which is then dried at 1’ID

Chemical durability of common chemicals

Degradation is a reduction in one or more physical properties of a polymer material due to contact with
a chemical. Certain materials may become hard, stiff, or brittle, or they may grow softer, weaker, and
swell to several times their original size (Myisaand Rajendean, 2010). Measurement of the chemical
durability of chicken paw skin was measured as the mass loss over time of samples stored in cold water,
hot water, strong acid (1% (HCI), pH3®, and weak acid (1%ormic acid) concentration and pf&

pH), and strong alkali (5% NaOH; pH11IR) and weak alkali {5 Na2CO3%, pH®). 5 g of chicken

paw skin was placed in covered Petri dishes, completely submerged in liquid, and allowed to soak at
room temperature. For the determination of hot water dayts g of chicken paw skin samples were
transferred to a 250 ml rousmbttom flask, to which was added 100 mL of hot distilled water and then
heated in a boiling water bath. A reflux condenser was attached, and the sample was heated for up to 24
hours.Continuous togpup of the heating water. Samples were collected for testing after 1 hr., 2 hr, and
24 hr. of contact time. The samples were dried for 24 hours at room temperature and weighed to calculate
any changes in weight due to soaking. Chemical diitsaisas calculated by Equation 7.

1. OM® URIABOVE C BEEGRP AAEAT AT

#EAT BOBKAEHERETKE ¢ BAGDA A GAIHOA G E21 'EX

Chicken paw leather processing method

Figure 1 shows a schematic process flow of chicken paw skin leather preparation. The flayed chicken
paw skinswere soaked with 200% water followed by liming using 3% lime. 30% of water was added
next to this. Ddiming was carried out with 2% ammonium sulfate. Next tdiadng, bating was carried

out with 2% of bated powder added and run for 60 minutes. Finedist the pelt with 200% of water

for 30 minutes to start the degreasing process with 80% of water. 1% degreasing agents were then run
through the drums for 30 minutes. This process was followed by pickling and tanning with 100% water
and 10% salts. 1% sulfic acid (in 10% water) After 1 hour jog for 1 hour. For the next 2 days, add
0.2% sulfuric acid (in 5% of water). Sodium formate 1% for 30 minutes (in 10% water), sodium
bicarbonate 1% for 3x10 min + 60 min (in 10% water). drained, rinsed, and piladghtehe next

day, neutralization began with 100% water and 1% Vernatan AKM (Syntan Neutralizer). sodium
formate (0.75%)sodium bicarbonate (0.75%).-tanned with 100% water, 4%arcylic resin, 2 % acid
dyes, 3% Vernaminol ASN, 4% Basyntan DI, 4% BasymiB, 3% Balmol SXE% with 3% Balmol BL

Il (semi-synthetic), 4% Lipsoil LQ (synthetic fat liquor), 5% Lipsoil BS. fixing by using 1.5% formic
acid for 30 minutes and finallgrain, wash, and pile overnight. Next day, dry, stake by hand, and trim.

Physical properties of chicken paw skin, leather

The thickness of chicken paw skin leatherThe thickness of chicken paw leather was stated in mm

units to be regarded as standard. This test method was designed to measure the thickness of the final
chicken paw leather. The samples were prepared according to ISOLB888SO: 5868.983,1983).

01 mm, having a flat presser foot 10.2 N 0.6 mm |
The spring should exert a force of 450 g on the foot when the gauge reads 0.8 mm and 900 g when the
gauge reasl4.8 mm.

Chicken paw skin leather: The size of chicken paw skin leather was measured as per the ASTM
D151605 test procedure (ASTM D154#5,2005).This test method covers the determination of the

width of specimens as well as regularly shaped units and pieces of chicken skin leather. The values
stated in mm units are to be regarded as standards. This test method is designed to measure the width of
specimens before and after they are subjected to various tests that may change the width. A test
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procedure where such measurements could be used was to change the area of square pieces when
measuring the resistance of a chemical solution.

Area of chicken paw skin leather:To measure the area of the chicken paw skin leather, the test samples
were laid on a flat surfac&hen the graduated sheets were laid smoothly on top of the chicken paw skin.
To estimate the area of the chicken paw skin, the number of square centimeters required to cover the
skin was counted. Calculate the measured area of each unit to the nea@stTh23otal area is the

sum of the individual areas in the test samples.

The methods are intended for the determination of tensile strength, temporary and permanent elongation
at a specified load, modulus, and elongation at the break of chicken paw leather. The samples were
prepared according to ASTM D22@® (ASTM D220900, 2d5). Calculate the area of the cross
section of each specimen by multiplying its width by its thickness. Set the jaws of the tensile strength
machine 20 mm apart for chicken skin and foot test pieces, respectively. Clamp the test piece in the jaw
so that lhe edges of the jaw lie along the lines when it is clamped. The grain surface of the test piece
should lie in one plane. Run the machine until the test piece breaks and take the highest load reached as
the breaking load. Then the tensile strength was ledmliby dividing the breaking load by the area of

the crosssection of the test piece and expressing the result in kilo§fame per square centimeter (kg

f/lcm?). The temporary elongation at the specified load was calculated by taking the differsvesenbe

the original length and the length at the specified load and expressing this difference as a percentage of
the original length.

The tear strength of chicken paw leatherin this test, the load required in kilograms to tear a chicken
leather having a thickness of one centimeter was measured. The test samples were prepared according
to ISO 33772 (ISO 33772, 2015). Slip the test piece over the turugdends of the holdewsf the

tensile testing machine, so that they protrude through the slot with the widths of theupreeds

parallel to the straight edges of the slot. Press the test piece down firmly onto the holder. Ruhittee mac

until the test piece is torn apart. Record the highest load reached during tearing as the tear strength.

Colorfastness of dyed chicken paw leatherThe mechanical colorfastness assessment for upper
footwear manufacturing has been carried out as per the ISO 1164 test method (ISO 1164, 1993).

Water absorption properties of chicken paw leather:Testing for water absorption characteristics of
chicken paw skin leather for the upper part of footwear application was carried out as per the ISO 5403
testing method (ISO 5403, 2002).

Morphological analysis of chicken paw leather by using SEMTo study the effect of tanning on the
structural characteristics of the leathers produced, scanning electron microphotographs of chrome
tanned and directly tanned crust were compared. The samples measuring 5mm x 2mm were cut from
the crust leather usingesh stainlessteel blades. The samples were mounted both vertically and
horizontally on aluminum stubs using an adhesive. These were then coated with gold using an Edwards
E-306 sputter coater.HEe stubs were introduced into the specimen chamber of aQ&&ita 200
scanning electron microscope. The stubs mounted on the stage could be tilted, rotated, and moved to the
desired position and orientation. The micrographs of the -s@st$on were obtaed by operating the
microscope at 10 kV.

RESULTS AND DISCUSSIONS

Preservation of chicken paw skin

The effectiveness of various preservation techniques for chicken paw skin was compared. All methods
were assessed whether they killed the putrefying bacteria (bactericide) made the media inconvenient for
the growth of bacteria or stopped the activity oftbaa. Figure 5 shows the preservation method used

for this study. If the salt is fine, it penetrates the chicken paw skin and affects the structural protein used
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to produce leather the coarse salt is not stable permanently on the skin and fails down and covers only a
specific place creating a chance for the growth of micganisms such as bacteria. The size of salt
which was used for the preservation of chickaw gkin was 2mr8mm. After one week, it was found

that the frozen skins were in good condition, but the brined ailied skins were too hard and difficult

to rehydrate. This could be due to the very hard structure of the epidermis.

Chicken paw skin chicken paw skin chicken paw skin
preserved by salt preserved by solution  freezing by‘freezing

Figure 5. Effectiveness preservatigachniques of chicken paw
Proximate analysis
Total ash, nitrogen content, moisture contemtg fat content of chicken paw skin were measured.
Results for proximate analysis of chicken paw skin fractions are displayed in Figure 3. As indicated in
Figure 3, all samples contain large amounts of moisture conteri§@5%), significant amounts of
protein content (21130%), and small amounts of ash content. The presence of high natural fat content
on chicken paw skin is an indication of the need for further processing. Therefore, the degreasing process
is needed to remove this fat before further processing.

Protein

26%
A Fal ? m Moisture
_ 1% \
{70 m Ash

Moisture Fat
60%
H Protein

Figure 6. Proximate analysis of feather fractions

Chemical durability of chicken paw skin in common chemicals

Degradation is a reduction in one or more physical properties of a polymer material due tongtintact

a chemical. Certain materials may become hard, stiff, or brittle, or they may grow softer, weaker, and
swell to several times their original size (Mylsamy and Rajendean, 2010). The chemical resistance
characteristics of chicken paw skins to commberaicals are illustrated in Figure 4.
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Figure 7. Chemical resistance of chicken paw skin to common chemicals

Chemical durability in alkaline solutions.

Strong Base:Upon soaking in alkali (strong), the chicken paw skin dissolved rapidlga@amgletely.

Figure 4 clearly shows that the chicken paw skin swells after 24hrs and the color is changed to white
from the original samples. However, the paw skin grain separates from the flesh parts. When chicken
paw skin is dissolved in 5%NaOH after 2¢ 1 the skin weight increases in wet form, and when the
chicken is dried at 10Q after 24 hrs, the chickens lose their weight but not much. The outer covers
were removed, and the grain parts dissociated in solution.

Weak Base:Upon soakingn an alkali (weak alkali), the chicken paw skin cannot dissolve rapidly and
completely in the solution. Figure 4 clearly shows that the chicken paw skin does not swell after 24
hours, and the color is not changed from the original samples. Howeveaytlskip does not lose grain

parts, and the texture of exotic animals is characterized after soaking. When chicken paw skin dissolved
in 3% NaCO:s after 24 hrs. The skin weight increased not too much in wet form and when the chicken
was dried at 10T after24hrs, the chickens lost their weight and became brittles. This property indicates
that chicken paw skin can be categorized as animal skin.

Chemical durability in acidic solutions.

Strong acids: The chicken paw skin has good resistance to mild strong acids, and they are not dissolved
completely. In strong acid, the chicken paw skin suffered damage and high weight loss. Figure 4 shows
high mass losses were recorded relative to the results of olpekeskin fractions soaked in-gmized

water. Concentrated HCL, indicates that strong acids damage chicken paw skin: the bonds connecting
the subunits in chicken skin are destabilized by acidic media, with a corresponding high losiin tens
strength (Munawar et al., 2007).

Weak acid: Upon soaking in weak acid, the chicken paw skin dissolved rapidly and completely. Figure

4 clearly shows that the chicken paw skin dissociates rather than swells after 24hrs and the color is
changed to white from the original samples. However, the pawgskin separates from the flesh parts.
When chicken paw skin was dissolved in 1% formic acid after 24 hrs. The skin weight increased in wet
form and when the chicken was dried at ID@after 24hrs, the chicken lost their weight too much. The
outer covers were removed, and the grain parts dissociated in solution.
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Chemical durability of other chemicals

The most common reagents used in leather processing are used for hair and fats. They are not strongly
alkaline or acidic, and thus, can be safely used on the chicken paw skin, with low effect on the structure
and tenacity. When reacted with concentratetiuso hypochlorite, the feather fractions were bleached,

but after prolonged exposure, the feather fractions weakened and disintegrated. This indicates that
unhairing agentsd solutions |ike sodium doul fide
short periods. Soaking in hot water removes the grain parts from the flesh. The different chicken paw
skins are damaged in hot water, and the grain parts are damaged.

Chicken paw leather processing method

The chicken paw skin leather processing method is depicted in Figure 5, and it resembles the
conventional leather processing method. However, ice was used instead of sodium sulfide to remove the
scale from the chicken paw skin. Chicken skin with wet bhomwved good shrinkage temperature up to
103AC in this study. Chicken paw skin |leather wa
and good fixation. Moreover, different féquors used for the fdiquoring process have shown

different propertis. LIPSOIL LPE fafiquor was given good softness and good penetration.

Figure 8. The general sequence of the chicken paw leather tanning method

Physical properties of chicken paw skin, leather

Chicken paw leather has a unique and beautiful grain with a uniform grain pattern in nature. These
characteristics give special character to chicken paw leather which cannot be found on other animals'
skins and hides. Chicken paw leather with an attragjrgn structure can be used to produce
fashionable leather goods and shoes. Chicken may not be the most thought of leather item, but chicken
leather is quite thick and works well for a range of applications, from wallets to shoes. This leather can
be veryelegant, and its texture gives the items an exotic look. Luxury items made from chicken leather
are desired throughout the world. Conditioning chicken leather is vital to keeping it soft and beautiful.
Chicken leather needs a moisturizer to make up fofabt that natural oils are no longer protecting the
skin. Without regular conditioning, the leather will dry out and become brittle, leading to cracks and
damage. Leather honey offers a natural -tuxic leather conditioner that effectively conditiomsaken

leather.

Organoleptic properties of chicken paw leather

Table 1 illustrates the organoleptic properties of chicken paw leather. As is seen in Table 1, the grain
pattern of Citanned finished chicken paw leather is 8 and its fullness is 7. This result is according to
the previous study.

Table 1.Organoleptic properties of chicken paw leather (on sample 20
No Properties Cr-tanned finished chicken paw leather

Grain Pattern

Uniformity of color
Feel

Fullness

General Appearance

G WIN| -
00~ |00|00| O
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The thickness of chicken paw skin leather

The thickness of chicken paw leather varied from species to species, sex, and age, but the difference
was not very significant (Table 2).

Table 2. The thickness of chicken paw skin and leather

Properties The thickness of chicken legs' skin and leather Ages
Small Medium Large (day)

Wet | dry | Chicken| Wet Dry | Chicken| Wet dry | Chicken
skin | skin | Leather| skin skin | Leather| skin skin | Leather| 50-
Thickness | 2.5 2- 0.5 3.12 | 3.12 0.6 3.5 3.25 1.0 60
3mm | 25mm| 0.6mm | 3.8mm| 3.5mm| 0.8mm | 3.8mm| 3.8mm| 1.5mm

Size chicken paw skin and leather
The size of chicken paw leather waa8ying from species to species, sex, and age, the difference was
to some extent significant (Tables 3 and 4).

Table 3. Size chicken paw skin and leather

Properties Size of chicken legs skin and leather Ages
Small Medium Large (day)
Wet dry Chicken | Wet Dry Chicken | Wet dry Chicken
skin skin Leather | skin skin Leather | skin skin Leather | 50
Length 7-9cm | 7.25 | 8-10cm | 12- 11.5 12- 13 15 18-20cm | 60
9.2 13cm | 12.5cm| 12.5cm | 20cm | 18cm
cm
Width 2-3cm | 1.8 2-5-3cm | 3-4cm | 2.8 3.5 3.5 3.25 | 4-5cm
2.8cm 3.8cm | 3.8cm 4.5cm | 4cm
Table 4.Average Physical characteristics of chicken leg leather
Properties | Chicken paw leather
Length 1520 cm
Width 3-5cm
thickness 0.61.3mm

Area of chicken paw skin leather

Chicken skin did not have a similar structure to animal leather due to its area. Use of the area measuring
machine was not possible for chicken paw leather. To calculate or to know the area of chicken leather,
the following method was employed in this st&igure 6).

&
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Size Aaverage 14cm

Size Baverage 8cm

Size Gaverage 3.5cm

Figure 6. Full scale image of tanned chicken paw leather

First, calculate the average of width chicken paw skin.
g i AHlTi 6 "HA

=1lcm
Area of chicken leather was=Length x Width
=14cmx 11cm =154 cfn
Tensile strength of chicken paw skin leather
The strength properties of chicken leg crust leathers are given in Table 5, pieces of finished leathers
were subjected to tensile strength analysis. The mean of 15 values is given in Table 5.

Tear strength of chicken paw leather
The ISO 33772: 2002(E) test method ascertained that the minimum average tear load of leather upper
of typical footwear should be greater than 50 N (Table 5).

Table 5.Physical testing data

Parameter Unit T(S) Results
Tensile strength N 4.2 244.6
Elongation % - 29.56
Tear strength N - 28.8

Colorfastness of dyed chicken paw leather
The performance requirement for color fastness according to ISO 1164: 1993dseWécale) after
150 cycles dry and 50 cycles wet. Comparing the test results with the standard requirement demonstrates
that inferring the felt pad grade, the finished paw leather shows good results.

Water absorption properties of chicken paw leather
According to the ISO 5403:2002 standards, the performance requirement of water resistance for the
leather upper shoe using the volusm@ume ratio is 30 percent maximum for two hours (Table 6).
Therefore, depending on this, expected chicken paw leathesichéssed under requirements and the
standards.
Table 6. Mechanical testing for chicken paw leather

Type of test Types of tests Unit Result

Colorfastness Dry 150 cycles Grade 4/5
Wet 50 cycles Grade 3/5

Water absorption 2hr % 32
24hr % 37

Morphological analysis of chicken paw leather by using SEM
SEM crosssections of chroméanned chicken leg leathers at magnifications of 100, x, and 500x are
given in Figure 7. In the pictures, chrotamned leathers, the fiber bundles are compact and
compressed. The SEM image of the surface of chitaimieed chickn leg leather percentage elongation
of chicken leg leather was good. This property would be considered as an advantage, where the leathers
for making goods need a minimum value of percentage elongation.
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A. Chrome tanned (100x) B. Chrome tanned(SOOx)|

Figure 7. Scanning electron microphotographs of chicken leg leather

Water vapor permeability

Breathability was a characteristic that allowed moisture and air to permeate through the leather. This
property is particularly important for shoes; as the foot sweats, it produces moisture that moves through
the leather to the outside, keeping the ingifiehe shoe drier and more comfortable. With a lower
moisture level. Waterproof leathers that are engineered to maintain breathability while protecting from
wet conditions will provide outstanding combined performance. Chicken paw leather had good water
vapor permeability up to 32, therefore, it indicates that chicken paw skin was also suitable for the upper
of shoes.

CONCLUSIONS

Poultry waste is polluting the environment it is not converted into valuable products and is not managed
in the correctvays. This waste needed innovations to techniques to convert to valuable products, this
was a challenge for developing countries like Ethiopia other African countries, and Asian countries. In
Ethiopia, there is a large potential for poultry production ciyaand manpower, this was an
opportunity to produce chicken paw leather from poultry wastes. Introducing technology or methods for
increasing the chemical and mechanical properties of paw leather was also one of the important parts
that this study answed. These properties of chicken paw leather depend on the physical and chemical
treatments and mechanical operations during the manufacturing process. skin obtained from poultry
paws contains about 68% moisture, 30% protein, and small amounts of agh tfa. @her hand, this

study shows good alternatives for leather production from poultry paw wastes to introduce fashionable
leather products in leather markets leather provides versatile and elegant skin for the production of
leather products, such as coshoes, bags, and wallets which have high demand on markets. Generally,
what the research showed in this study was that chicken paw leather obtained from poultry waste has
good physical strength, good chemical resistance, and a fashionable texturberaradive leather
materials are used to produce different types of small and medium leather products and have a potential
for main source leather products.
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Abstract

In a groundbreaking study, three kilograms of sediments sourced from the extinct Red Bay Formation
in Florida have undergone meticulous examination. The chosen analytical approach holds significance
as the geological outcrop responsible for these samplelomger exists. The scrutinized sediments
reveal an abundance of marine invertebrate deposits, showcasing a diverse array of gastropods and
bivalves. This research marks a significant milestone by presenting the inaugural comprehensive
documentation of faminifera populations within this geological section, a facet previously overlooked

by scientific inquiry. The identified bivalve species, including Astarte distans, Chesapecten
covepointensis, Crassostrea sp., Glyptoactis nodifera, Isognomon sp., birpailirata, and
Pycnodonte sp., alongside gastropod species such as Ecphora meganae, Turritella tampae, and
Leptomaria sp., contribute to the richness of the findings. The age of the sediment bed, inferred from
the documented fauna, places it in the riéddaite Miocene, suggesting a prevalence of shallow marine
environments during that period. These findings substantiate the hypothesis that the sediments attributed
to the Red Bay Formation likely originated from nearshore marine settings. However, gbslparsist

in definitively assigning these sediments to the Red Bay Formation, given the shared lithological
similarities with adjacent geological units. This study opens avenues for further exploration and
underscores the complexity of geological atttibn in paleontological research

Keywords Red Bay FormatioriMiocene depositbivalve speciegjastropod species

INTRODUCTION

Walton County, located along Florida's Emerald Coast in the northwestern region, is bordered to the
south by the Gulf of Mexico. In this geological context, the "Red Bay Formation" is proposed to
encompass sands, clays, and associated deposits housii@ iheA and ARCA fauna zones. Notably,

the typical locality, McDaniel's Farm at Red Bay, exhibits a Red Bay Formation thickness of
approximately 31.5 feet. The Red Bay Formation overlies the Yellow River Formation and shares a
relatively youthful age withhe Jackson Bluff Formation. The Choctawhatchee Stage, as assigned by
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Puri and Vernon in 1964, is associated with these formations. For this study, the Alum Bluff Group is
referred to as undifferentiated. This departure from prior nomenclature is grounded in the recognition
that earlier classifications were based on mierad macrofossil faunal distinctions and assumed age
rather than lithological characteristics. These classifications do not align with the criteria established by
the Code.

Consequently, some classifications have identified the sediments within the Alum Bluff as Chipola,
Shoal River, Oak Grove, Whites Creek, Choctawhatchee, Red Bay, and Yellow River. Matson and
Clapp,1909. Designated Outcrop 10 in Red Bay, Walton CountjeaShoctawhatchee, situating it
within the middle unit of the Alum Bluff. This undifferentiated Alum Bluff outcrop is also considered
the type site for the "shelived" Red Bay Formation of Choctawhatchee age, as documented by
Johnson, 1989. Within theaae of this study, three distinct species of cheilostome Bryozoa originating
from two Miocene strata in northeastern Florida are reported. Notably, the Red Bay Formation harbors
the initial records of Discoporella umbellatta depressa Conrad,1841, andpbiijujva calcarea
Smitt,1873. Furthermore, Canu , and Bassler,1923 discovery of D. umbellata depressa and Cupuladria
biporosa represents the first records of Bryozoa from the Yellow River Formation. Given the ecological
significance of these identified spes, it is postulated that both the Red Bay and Yellow River
formations were deposited within muddy, mildly turbulent, and temperate habitats less conducive to the
development of an extensive bryozoan community, as reported by Scolaro,1970.
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Figure 1: Shows the location of Walton County. Figure 2. This‘is the only Red Bay location map
available. Wendell C. Mansfield and Gerald M., Ponton,1932.

MATERIAL AND METHODS

The specimen has undergone collection, preservation, and categorization within the biostratigraphic
laboratory of the Geology Department at Ball State University. A comprehensive sedimentological
logging process was executed during the extraction offsdhatnollusk samples from layers containing
mollusk remains. The preservation quality of the mollusk shells is deemed moderate.

To establish a correlation, the positions of samples from previous campaigns were aligned with the
aforementioned section. This alignment was based on the estimated stratigraphic position derived from
field observations, further corroborated by consideratiof lithology and fossil content. After this
correlation, shell measurements were conducted using digital calipers on the right valve. Histological
specimen measurements were performed using either the Leica Application Suite 4.6 or an ocular
micrometeron a stereomicroscop&he determination of maximum shell height for both adult and
embryonic shells involved measuring perpendicularly from the hinge line to the most distal point of the
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ventral shell margin. Concurrently, maximum shell length measurements were taken parallel to the hinge
line. Size representation is articulated in terms of shell length.

RESULTS

The thickness of this section is nearly one and a half meters, but this outcrop no longer exists due to
construction. Figure 3, shows a lithological description of the section includes sandy shale beds with
abundant benthic and planktonic foraminifera. #f®indance of gastropods, bivalves, and other
mollusks in the section.

LIMESTONES
a h+)
x g ®c
8¢ 13
Ll

SCALE (m)
LITHOLOGY
STRUCTURES / FOSSILS

Lithologies Symbols

— — | Claystone | «_s | Bivalves

Sandstone & Gastropods

S

&) Foraminifera

Figure 3 : Occurrence of biogenic components in Red Bay Formation

Macroinvetebrate Fuana

The initial observation drawn from this dataset pertains to the macroinvertebrate fauna as documented
within the sedimentary records. Analysis of the data classifies the observed mollusk species into two
primary taxonomic classes: Bivalvia and Gastropditatably, among these classes, Bivalvia exhibits

the highest prevalence, as visually represented in Figure 4

Mollusks

Gastrpod

Bivalve

0% 20% 40%

Figure 4: Shows the classes of the Mollusks.
a-Bivalvia:
Figure 5 provides a comprehensive depiction of the bivalve fauna within the Red Bay Formation region,
encompassing a total of six taxonomic families: Astrartidae, Carditidae, Isognomnidae, Ostreidae,
Pectindae, and Veneroidaeas. Furthermore, this divessedlage encompasses seven distinct species,
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each belonging to one of these six families. These species are specifically iden#fgdraesdistans
Chesapecten covepointenstsassostreap.,Glyptoactis nodiferalsognomorsp.,Lirphora latilirata,
andPycnodontesp., all of which are visually represented in Figure 6.
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Figure 5:Shows the classes of the Bivaiwdsllusks.

Species of the Bivalve

Astarte distans m——
Lirphora latilirata
Chesapecten covepointensis m——
Isognomn sp  [e—
Pycnodonte sp
Glyptoactis nodifera =————2
Crassostrea sp

0 0.050.10.150.20.250.30.35
% of the species

species

Figure 6: Shows the species of the Bivalves.

b-Gastropoda

This taxonomic class is characterized by the presence of only three families, namely Turritellidae,
Muricidae, and Pleurotomariidae, as visually indicated in Figure 7. Within this class, a total of three
distinct gastropod species have been identified;iSpally Ecphora meganad urritella tampae and
Leptomariasp., as evident in Figure 8. It is noteworthy that these three gastropod species collectively
span the entire geological age range encapsulated by the Red Bay Formation, extending from the

Creta@ous to the Miocene epach

Page306

This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655



Gasropod/Families

100%
80%
60%
40%
20%

0%

% Families

Family Family Muricidae Family
Turritellidae Pleurotomariidae
Families

Figure 7:Shows the families of gastropods.

Gastropod species

Turritella tampae I

Leptomaria sp H

species

Ecphora meganae?

0% 20% 40% 60% 80% 100%
% species

Figure 8: Shows the species of gastropods.

DISCUSSION

Palecological and biostratigraphic implications

Based on the comprehensive data about the various bivalve species under consideration, the
biostratigraphical age range collectively falls within théviEldle Miocene epoch, as illustrated in
Figure 9.Crassostreap., commonly known as oysters, have been documented thriving in estuarine and
nearshore marine ecosystems. Their favored habitats are characterized by shallow, brackish water
conditions, typically featuring a blend of freshwater and saltwater elemetis. Specific
biostratigraphic range aligngith the EMiddle Miocene period, as corroborated by the research
conducted by Ward and Blackwelder, 1987, as well as Kidwell , 2005; Beaman and Harris, 2007.
Pycnodontesp., representative of the Pycnodonte genus, showcases a versatile paleoenvironmental
preference, which can vary based on both temporal and geographical factors. These bivalves are
frequently encountered in marine settings such as coastal regions, stedlovand reef ecosystems.
Pycnodonte fossils have been recovered from a range oiatdiry deposits, encompassing limestone,
sandstone, and clay, as substantiated by research by Bitner, 2020.

Isognomnsp., another bivalve species, commonly inhabits shallow coastal areas, estuaries, reefs, and
even deefsea environments. Marine bivalves likkognomnsp., are often associated with various
sedimentary substrates, including sandy, muddy, or rocky formations. The findings of Coan and
Valentich., 2012 underscore the adaptability and wéateying distribution of such bivalved.irphora

latilirata, found within maritime habitats encompassing coastal areas, shallow seas, and reef systems,
aligns its bostratigraphic range with the®iddle Miocene, as documented by Conrad, 1841; Huber ,
2010; Hendy et al.,2008.

Astarte distangredominantly populate shallow marine environments, including coastal areas, estuaries,
and nearshore locations. This species demonstrates a remarkable tolerance for diverse sediment types,
ranging from sandy to muddy substrates . Its wide geographribdigin is wellestablished, with
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occurrences documented across various global regions. These observations are substantiated by the
research contributions of Vokes ,1981; Bernard , 1979; Dall, 18688sapecten covepointensis
characterized by a shallow marine habitat marked by warm, tropical to subtropical conditions, also aligns
its biostratigraphic range with the-Middle Miocene. This designation is affirmed by the findings
presented by Sacco ,1897, Powell et al., 200Irdviiad Blackwelder 1987; Wood et al.,, 1973.

Species Oligocene Miocene Abundance Rate
M L E M L

Crassostrea sp., H

Glvptoactis nodifera R

Lirphora latilirata R

Figure 9: Shows the biostratigraphical age range of Bivalve species

Paleontology Taxonmonmy
Phylum Mollusca Linnaeus 1758
Bivalvia (Class) Linnaeus, 1758
Family Ostreidae Rafinesque, 1815
Crassostreap., Sacco,1897( Fig.1D).

The valve, or shell, is noteworthy for its potential to reach lengths surpassing 8 inches, equivalent to 20
cm. As a bivalve mollusk, it comprises two distinct shells, referred to as "valves," conjoined at one end
through a naturally occurring hinge st This union is facilitated by a robust and sizable muscular
attachment.

Family Carditidae Fleming 1820 in 1828.

Glyptoactis nodiferaKellum 1926( Fig.1€R).

Family Ostreidae Rafinesque, 1815

Pycnodontesp.,Ficher von Waldheim,1835( Fig-B).

The shell in question possesses a substantial thickness and diminutive size, featuring an inequivalve
configuration that is notably oval to subtriangular in shape. Its overall contour is moderately to strongly
convex, with a pronounced degree of convewibgerved in the central region. The shell exhibits a
robust build, characterized by a short umbonal region and an apex that inclines. The left valve of the
shell is adorned with a distinctive sculptural pattern, comprising regular, nearly identicalyrandtsyg

radial ribs that maintain uniform spacing in dorsal view. These radial ribs become broader as they extend
toward the valve's periphery and exhibit a deep, narrow posterior curvature.

The number of radial ribs typically ranges between 22 and 28. Concentric growth lamellae are more
conspicuous in proximity to the ventral border of the shell. In terms of proportions, the shell's height
exceeds its length, featuring a small to moderatelydsattachment area. The internal surface of the
shell is smooth, distinguished by a large, crescentic, kidhaped muscle scar. Additionally, a
triangular ligament area of the turkostreoid type, strongly curving posteriorly, is present, surpassing the
dimensions in height compared to width. Narrow and diagonal bourelets are also discernible.
Catachomata and shallestort vermiculatchomata are evident, while vesicular layers remain
inconspicuous.

Family Isognomnidae Woodring, 1925

Isognomrsp., Lightfoot, 1786( Fig.104).

These oysters, scientifically identified as belonging to a specific species, attain a maximum length of
approximately 4.75 inches, equivalent to 12.1 cm. Their distinctive shell morphology is characterized
by a markedly uneven exterior, typically presegten bluegray hue and often exhibiting extensive
encrustation. Conversely, the inner surface of the shell is characterized by a smooth and iridescent pearly
white appearance. These oysters employ their byssus, a proteinaceous secretion, to effectually affi
themselves to substrates, which notably include the roots of mangrove trees, corals, and various other
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anchoring surfaces. Due to their pronounced affinity for mangrove ecosystems, they are colloquially
referred to as "tree oysters

Family Pectinidae Rafinesque, 1815

Chesapecten covepointendiéard 1992 Fig.105).

Family Veneroidae Rafinesque, 1815

Lirphora latilirata Conrad,1841 ( Fig.18).

This species is distinguished by its potential to reach a maximum size of approximately 4.5 cm,
equivalent to 1.5 inches in length. The shell exhibits a distinctive morphology, characterized by its
spherical and triangular shape, resulting in noticealfiigiion. Of particular note are the conspicuous,
robust concentric ridges prominently situated at the apex of the shell, often displaying pronounced
shelving tendencies, which may render them brittle when subjected to desiccation. The hinge structure
of the shell is a salient taxonomic feature, housing both cardinal and lateral teeth. This unique
arrangement of dental structures plays a pivotal role in the accurate classification of this species. As for
the shell's pigmentation, it predominantly assumeanacbloration, intermittently accentuated by
patches of purple and radial stripes. This intricate coloration scheme contributes significantly to the
characteristic visual identity of the species.

Family Astartidae d'Orbigny, 1844

Astarte distansConrad 1862,Dall, 1903 ( Fig.10.

The shell color can vary but is often pale to medium brown, with occasional darker markings or patterns.
The interior of the shell is usually glossy and white. Adult specimens of Astarte distans typically range
from 2 to 5 centimeters in shell length, altigh variations can occur. The umbo (the highest point on
the shell) is typically slightly anterior (towards the front) and may exhibit a faint radial ridge. Astarte
distans have a wetleveloped hinge with cardinal teeth and lateral teeth, which are tempdor
maintaining the alignment and closure of the two valves. A ligament, an elastic structure, is present
along the hinge line and aids in shell opening. This species has a visible pallial line on the interior,
indicating the attachment of the marttiethe shell.

Figure 10 Shows the species of bivalvesCtassostreap.,
2- Glyptoactis nodifera&- Pycnodontesp.,4 Isognomrsp.,
5- Chesapecten covepointen§id_irphora latilirata 7- Astarte distans.
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Gastropoda

Palecological and biostratigraphic implications

The Red Bay Formation area has yielded the presence of three distinct gastropod species, collectively
spanning the entire temporal spectrum of this lithostratigraphic unit, from the Cretaceous to the Miocene
epochs, as visually represented in Figures HllanTurritella tampae belonging to the Turritellidae

family of gastropods, inhabited exclusively marine environments. These organisms thrived in shallow
marine habitats, encompassing coastal regions, estuaries, and continental Bineltedia tampaevas
predominantly distributed within warm, tropical to subtropical waters, establishing a biostratigraphic
range that encompasses the Early Oligocene to the Middle Miocene, as documented by Heilprin in 1887.
Ecphora meganaealso a marine gastropod species, found its habitat in regions characterized by a warm
and subtropical climate during the Miocene epoch. These areas were typified by shallow seas teeming
with a diverse array of marine life. The biostratigraphic randgecphora meganais situated squaty

within the Middle Miocene epoch, as established by research conducted by Portell et al., 2006, and Ward
and Gilinsky in 1988Leptomariasp., representing another gastropod species, inhabited tropical to
subtropical waters across different geological epochs. Their biostratigraphic range extends from the
Early Cretaceous to the Paleocene epoch, as verified by the works of[Eeglesgchamg in 1864

and Kummel in 1964. Collectively, these gastropod species provide valuable insights into the
paleoenvironmantal conditions and ecological preferences of the Red Bay Formation area over
significant geological timeframes.

Species Cretaceous Paleocene Oligocene Micene Abundance Rate
E M L E M L E M L E M L

Turitelln tampae H

Ecphora meganae? — R

Leptomaria sp., R
Figure 11.Shows the biostratigraphical age range of gastropod species.

Family TurritellidaeL o v ® n 1847
Turritella tampaeHeilprin 1887 ( Fig.121).

The elongated, conical shell exhibits a color spectrum spanning from breyatiietv to white, with a

striking height and pointed apex. It is composed of a significant number of whorls, typically ranging
from 16 to 20, which expand progressively. The &hslirface is adorned with numerous spiral ridges,

of which 3 to 6 are notably prominent and may assume alli@aappearance. In terms of dimensions,

the shell can attain a length of up to 3 cm and a width of approximately 1 cm. The aperture of,the shell
despite its angular configuration, is relatively diminutive in size. The outer lip of the shell's aperture
bears a crenulated texture. Notably, there is an absence of an umbilical cord, a distinctive feature of this
species. The operculum, a concavaditrre that seals the aperture, assumes a circular form and is of
minute proportions. Its margins are adorned with numerous pinnate bristles, adding to its intricate
structure. When considering the soft anatomy of the snail, including its tentacles,, siptidioot,
discernible patterns in white are observable. The minute foot of this specimen showcases distinct black
patches as well as a longitudinal streak, further contributing to its distinctive features.

Family MuricidaeRafinesque, 1815

Ecphora meganaeWard and Gilinsky 1988( Fig.12).

The spire of the specimen is notably abbreviated, comprising only two distinct volutions, while the
presence of additional volutions is concealed beneath the overlying whorls. One of these volutions
exhibits four evenly spaced belts, which are markederhifeaturing a wider configuration at their

upper region in comparison to their point of intersection with the whorl. Furthermore, these belts are
characterized by the presence of one or two deeply imprinted lines, demarcating creased regions that
extendacross the belts. The aperture of the shell is suboval in shape, and the canal is relatively short and
slender. The labrum, or outer lip, exhibits a groove corresponding to each of the external ribs. The
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umbilicus, a critical feature of the shell's structure, is notably expanded and substantial, although it
remains concealed from view at the innermost upper region. The outer edge of the umbilicus is
prominent and exhibits pronounced dentations.

3-Family: Pleurotomariidae Swainson, 1840

Leptomariasp., Eude®eslangchamps 1864( Fig-BY).

The specimen under examination belongs to the genus characterized by a substantial shell size, with
maximum dimensions measuring 100.4 mm in diameter, a minimal diameter of 85.1 mm, and a height
of 108.8 mm. The shell exhibits a tall, widely conical spgimmprising eight welpreserved teleoconch
whorls. Notably, the shell's base displays a subtle yet consistent convexity, devoid of an umbilicus. The
spire maintains a spire angle of 68 degrees, presenting an equally conical profile when viewed in profile.
The suture, while slightly adpressed, forms a connection with the preceding whorl either at or slightly
above a faint peripheral bulge. The protoconch, encompassing the initial two teleoconch whorls, is
notably absent. Subsequent teleoconch whorls extibéxceptionally subtle gradation, displaying a

mild convexity and lacking a clearly defined ramp angle. The shell's predominant ornamental feature is
a spiral sculpture, characterized by the presence of six to seven low and narrow cords, spanniag the sam
width as the intervening spaces between the suture and the selenizone. Additionally, between the
selenizone and the peripheral bulge, there are approximately 12 to 15 such spiral cords. Similarly, the
shell's base showcases comparable spiral cords,atstiro number between 19 and 22 on the final
whorl.

Figure 12: Shows 1Turritella tampae
2- Ecphora meganaé&? Leptomariasp.,

CONCLUSION

In summary, the examination of a thiideogram sample comprising red clay and sediment sourced
from the nowextinct Red Bay Formation in Florida has yielded valuable insights into the marine
invertebrate composition and foraminifera diversity within gp®logical deposit. The conspicuous
presence of abundant gastropods and bivalves within the sample is indicative of a thriving marine
ecosystem. Moreover, this investigation represents the inaugural characterization of foraminifera within
this specific outrop, illuminating their previously overlooked existence. The identification of gastropod
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species, such dscphora meganaelurritella tampae andLeptomariasp., alongside bivalve species

like Astarte distansChesapecten covepointenaasndCrassostreap., augments our comprehension of

the biotic assemblage in this locality. The predominance of benthic foraminifera, including
Anonnamalinoidsp.,Trilorculina quadrilateralis Textularia articulata among others, in the sediment
samples implies a shallow marine setting. The presence of planktonic foraminifera, belonging to the
Globigerinids goup, such asGlobigerinoids bisphericysGlobigerinoids kennettiand Orbulina
universa reinforces the interpretation of marine facies. However, the exact stratigraphic placement of
these sediments within the Red Bay Formation remains uncertain due to lithological resemblances with
adjacent strata. In essence, these findings contributeficaguly to our comprehension of the
paleoenvironment and paleoecology of the Red Bay Formation, offering valuable data for geological
and paleontological investigatisin the region.

The paleoecological and biostratigraphic implications of the aforementioned bivalve species suggest
their widespread presence irMEddle Miocene reef systems, shallow seas, and coastal environments.
These species exhibit preferences ranging from sanchutllly substrates, includir@rassostreasp.,
Pycnodontesp., Isognomnsp., Lirphora latilirata, Astarte distans andChesapecten covepointensis

They frequently coexist in diverse habitats, encompassing-sgegnvironments, nearshore marine
locales, and estuaries. Their expansive geographic distribution underscores their adaptability and global
presence within the designated biostratigrapieframe. The data presented in the chart and related
publications enhance our comprehension of the paleoenvironments and ecological proclivities of these
bivalve species during the®iddle Miocene, offering crucial insights into ancient marine ecosystems
and their evolutionary trajectories. The paleoecological and biostratigraphic inferencebuaitalia

tampae Ecphora megangendLeptomariasp., indicate that these were marine species that inhabited
warm, tropical to subtropical waters during various epothsitella tampae a turritellid snail, thrived

in shallow marine environments, including coastal regions, estuaries, and continental shelves, during
the Early Oligocene to Middle Miocend&cphora meganadlourished in the Middle Miocene,
charaterized by a warm, subtropical environment teeming with marine life in shallow_sg@smaria

sp., with its broad biostratigraphic range from the Early Cretaceous through the Paleocene, demonstrates
its presence in tropical to subtropical waters across those time intervals. These revelations augment our
comprehension of ancient marine ecosystemdscast light on the paleoenvironments and geographical
distribution of these marine organisms throughout diverse geological epochs.
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Abstract:

Climate change, population growth, and the overuse of chimical pesticides and fertilizers are
unsustainable pressure on existing agricultural and food production techniques. Finding str:
that reduce the adverse impacts in agriculture indugrgrucial to supporting sustainable foc
production systems and preserving the health of the environment for future generations. Mac
(seaweed | i ke Ascophyll um nodosum, Sargas
or microalgae (uniellular like Chlorella spp, Spirulina..) provide a variety of biological solution
for sustainable agriculture. Indeed, there aseveralways in which algae can contribute
sustainable and ecologically sound agriculture. Algae could be used as biological fertilizers
nutrients (nitrogen and phosphorous, potassium...) thatecdrancesoil fertility and promote plan
growth. Algaebased soil conditioners increase the availability of nutrients, water retention, an
structure. They also offehe ability to promote and stimulate soil microbial life and the absorp
of nutrients by roots. Similarly, they contain many compounds that act as antioxi
polysaccharides, phytohormones, vitamins and provide an effective shield against al@ssiessin
plants. Certain algae can function as biocontrol agents against plant diseases by producing ch
with antibacterial and antifungal activities. Algal extracts may increase plant defenses against
and inhibit the propagation of diseasegjich reduces the need for chemical pesticides.

Keywords Agriculture, Algae, Fertilizer, Stimulation, Fertilization, Antimicrobial activity.

GENERAL INTRODUCTION

One of the main challenges facing the agricultural sector is increasingpfoddction to feed the
growing population. Indeed, the world population is expected to reach 9.15 billion in 2050 [1, 2].
Agricultural production need the use of fertilizer, stimulants to help plant growth and pesticides to fight
pests. With the climate ahges in the recent years, we are observing the increase in the resistance of
pathogens which find environmental conditions allowing them to proliferate well and we observe the
the increased use of chemical pesticides in agriculture. Tudi et al. [3]eephoat if pesticides weren't
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used, the fruit production would decrease by 78%, vegetable production would decrease by 54%, and
cereal production would decrease by 32%. Pesticides are used for a variety of purposes, including as
boosting crop productivity, controlling the spread afébses, and eliminating or suppressing dangerous
pests. However, pesticides have unavoidable negative effects, they are destroying the quality of the soll
and water, which has a dangerous effect on people, animals, birds, and plants in addition tg seriousl
affecting the environment. Additionally, pesticides disrupt biodiversity and cause ongoing exposure,
either directly or indirectly [4]. Climate change may impact the use of pesticides as well as the amount
of pesticides released into the environmentrénity, one of the most intellectually difficult problems
confronting humanity as a whole is climate change [5]. Also the properties of soil are directly altered by
climate change, which also affects how pesticides are applied T3, 16, addition to hawg a direct

effect on pesticide application, the effects of climate change on soil conditions also have an indirect
effect on pesticide use by first affecting the growth and distribution of weeds, apparition of diseases,
and insect pests in crops [3].

The prevalence of pathogens in natural and agricultural ecosystems can be significantly impacted by
changes in global temperatures, which raises the danger of coming into contact with novel pests and
diseases. Numerous fungal sodrne plant diseases aepected to become more prevalent as a result

of global warming, which will have a substantial impact on primary productivity [8, 9]. In recent years,
research has turned towards biological solutions favoring the use of plant extracts or microorganisms
for their application in agriculture as a fertilizer, stimulator or as a biopesticide.

Algae - whether macro (seaweed and kelp) or micro (unicelluldrave been farmed for food for
thousands of years. They have evolved into highly efficient resource gatherers, and have consistently
demonstrated that they can be a source of nutritious;ligghass food that could address many of the
issues we currently have with food production [10].

This review's main goal is to exhibit the important roles that marine algae play in the areas of crop
protection, stimulation, and fertilization. Marine algae provide a viable substitute for traditional
agricultural inputs because of their high nutritioo@ahtent and bioactive components. They give natural
resistance to pests and diseases, increase soil fertility, and encourage plant development. Farmers can
increase crop Yyields and resilience by incorporating marine algae or their extracts into theuagricu
practices, which will help to create a more resilient and environmentally friendly agricultural system.
This paper emphasizes the potential of marine algae to revolutionize contemporary agriculture while
highlighting their potential benefits.

INTRODUCTION TO MARINE ALGAE

Algae are photoautotrophic, prokaryotic (cyanobacteria) or eukaryotic organisms using light, carbon
dioxide, and water to transform nitrogen and phosphorus from the environment into biomass. After that,
the biomass can be separated using a suitable teehtigroduce different types of bioproducts [11,

12]. Algae are an autotrophic group that can generates their own food through anabolic processes. They
also contain a wide variety of organisms differing by their size, shape, and the degree of coniplexity o
their body structures. Owing to their extreme diversity, algae are typically classified as macroalgae,
which are fully visible, and microalgae, which can only be seen with the use of magnification (with
microscope) [13].

Because they make up phytoplankton, microalgae are found only in the euphotic zone, suspended in the
water column, and in surface waters. The base of the marine food chain is made up of phytoplankton,
which feeds on invertebrates like mussels, copepodsptuer crustaceans, as well as mollusks and
vertebrates like juvenile sardines and other species. Macroscopic marine algae known as macroalgae, or
seaweeds, can grow to reach several meters long. If they are not subjected to severe herbivory, some of
thes algae's thalli can grow to attain 65 meters long [13].

Only 5.000 of the more than 800.000 kinds of algae found in nature have been thoroughly studied. Only
a small subset of the 5.000 species of algae have been chosen in order to explore their possible uses in
plant growth under specific growth circumstangey.
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USES OF ALGAE ASBIOFERTILIZER

Using algae as fertilizer is one of the oldest traditional uses. The use of biological agents as fertilizers
to raise the nutrient content of the soil and hence boost productivity is cdérbliaation, it is a
sustainable agricultural method. In order to enhance soil fertility and boost biomass yield, soil microflora
has been exposed. It has been determined that this is the appropriate, ecologically acceptakky] bio
fertilizer for polution-free agricultural applications [15].

Algae can be used in agriculture not only as biofertilizers but also as soil conditioners to increase soil
fertility and plant productivity [15]. Model biofertilizers are thus algal communities from wastewaters
that have an ideal nitrogen, phosphorus, potdssium ratio (NPK) and secondary nutrients.

Because of their widespread use, increased metabolic flux, quick generation time, and innate ability to
convert inert nitrogen into nitrogen able to be used by plants (a process known as N fixation), it can
serve as an alternative to conventional chemiegilizers [16]. Thus, soil's characteristics were
developed including the improvement of texture, aeration, carbon content, and nitrogen fixation. The
presence of algae among other living things that can be found in a variety of soil types and conditions
may be a sign of a healthy range for the soil environment. Through control of water flow, the algal
development also lessens soil erosion. In a similar vein, algae play also a role in solil fertility, it has been
reported that soil microflora increasesl $ertility and biomass productivity [15, 17]. Algal microflora,

on the other hand, has also been discovered to be a trbad®d fertilizer for environmentally friendly

and pollutionfree farming practices.

Despite being photosynthetic, the algae have evolved to withstand harsh conditions and have been
shown to flourish in conditions with intense light, minimal water requirements, and limited nutrient
levels, such as C and N. Because they are supéiing agents, they are very independent of alerts in
terrestrial N pools that manufacture primary essential amino acids, growth promoters, and hormones
required for successful crop growth in cropping systems. Since most farmers due to lack of financial
means camot afford synthetic agricultural fertilizer unless it is subsidized, nature and the kind of sall
have a major role in determining agricultural production [15, 16].

Microalge generate bioactive molecules including growth hormones, polysaccharides, and
antimicrobials. These qualities make them potential choices for biofertilizers since they promote
improvement of plant growth [18].

The potential chelating abilities of algal polysaccharides, primarily alginates, fucoidans, carrageenans,
and laminarins, are another feature of these compounds. These molecules, which contain a lot of
chemical groups, mostly carboxyl residues, have a tigtacity to bind trace element cations. Algal
extracts with micronutrients can be used as foliar fertilizers because to this feature. These hydrocolloids
have also the ability to gel and bind water [19, 20].

To evaluate the impact of fertilizers, a variety of soil indicators are employed. Certain studies employ
the physical and chemical features of soil, while others concentrate on its biochemical properties, which
are directly related to the quantity and wityi of soil microbial biomass [21]. The impacts of algae
biofertilizers on the native soil microbial community, biochemical properties, and ptorstcoical
characteristics of the soil was resumed in Figure 1.
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Figure 1: Effects of biofertilizers on physiological and biochemical properties d244il

USES OF ALGAE AS BIOSTIMULANT

The term "biostimulantgefers to materials that can increase plant physiology, including root and shoot
growth, boost the uptake of minerals and nutrients, and improves plant tolerance to biotic and abiotic
stresses all of which can raise crop yiel#2]. Macroalgae extracts contain a humber of bioactive
substances such as amino acids, polysaccharides, vitamins, fatty acids, mineral elements, phenolics, and
small amounts of phytohormones that contribute to their biostimulant properties. This didtasery
made macroalgae ansesitial part of the market of biostimulant pkaised products. Macroalgae have

been used as biostimulants since the early 1980s, the macroalgal biostimulant market is well established.
Nevertheless, the underlying mechanism of action of each bioadsiwfyen unknown, but efforts are
underway to address these questions. Indeed, bioactives compounds are a complex mixture whose
biostimulating activitiesre determined by their physichemical properties. It has now been reported

that current biotechnogical advances are helping to elucidate the mechanisms of the action of
biostimulants, and in turn, will lead to product development for the plant and crop industry [23, 24].
Microalgal biostimulants have an immense scope and potential to make agriculture more sustainable
and resilient. Macroalgae (seaweeds) and microalgae have been long considered a rich source of plant
biostimulants with an attractive business opportunitiesgronomy and agfmdustries [24].

Phytohormones have a major impact on the growth and development of plants. Synthetic or natural
exogenous plant hormone supplementation have been utilized in agriculture to boost yields and crop
productivity while suppressing weeds. Algae produce auxitskinin, jasmonate, and other growth
hormones that are useful as biostimulants in agriculture [25, 26].

When talking about the use of algae as fertilizer, we must go back to the 19th century, when the coastal
inhabitants collected the large brown algae carried by the tide, placed them on their land and observed
their beneficial effect on plants and the agiltiaral soils [27, 28].

Since the 1950s, the extracts derived from several macroalgal species were used in many applications.
As of right now, these extracts are recognized as "plant biostimulators".

Plants undergo physiological reactions that include enhanced plant growth, improved flowering and
yield, stimulation of the edible product's quality and nutritional content, and extended shelf life.
Additionally, the application of several extract kinds hiacreased plants' resistance to a variety of
abiotic stresses [28, 29].

Furthermore, the most widely used technique in the world of agriculture is liquid algal biofertilizer.
High levels of trace minerals and growtgulating substancesspecially cytokinins, are the main
ingredients in liquid fertilizers, which have a favorable effect on plant development and growth [30].

Page318
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655



Algal extracts improve nutritional status, vegetative development, yield, and fruit quality in a variety of
orchards and vineyards. They contain several vital elements, such as Zn, K, Mg, Ca, P, S, K, Zn, Mo,
Cu, Co, and Fe, as well as a number of growtiulators, vitamins, and polyamines. Microalgae and
cyanobacteria produce a variety of phytohormones, phenolic compounds, polysaccharides, terpenoids,
free fatty acids, and alpha and beta carotenoids. These compounds have biological activities (Figure 2)
and are a source of vital nutrients, which greatly increases agricultural yields [16, 30].

Photosynthesis
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S 2
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Biomass

* Favourmicrobialhabitatand
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structure, reduces heavy metal
concentration
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Figure 2. Applications of phycofertilizers in agriculture [30].
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ALGAE AS BIOCONTROL AGENTS AGAINST PLANT DISEASES

Numerous phytopathogens, including nematodes, bacteria, viruses, fungi, and Oomycetes, are
continuously present in plants. These pathogens haymothatial to drastically lower the productivity

of major crops grown around the world. The yearly agricultural yield losses due to several pathogenic
illnesses ranging from 20% to 40% [31]. Algae extracts are rich sources of bioactive elicitors in addition
to being an abundant supply of vitamins, saccharides, enzymes, amino acids, phytohormones, and
elements such as molybdenum, boron, manganese, iron, iodine, and zinc [32, 33, 34].

The agricultural sector is also highly benefited from microalgae, as they are the good promoters of crop
growth [35].

Some eukaryotic microalgae have been shown to exert antibacterial and antifungal activity. Microalgae
produce biologically active extracellular compounds that mediate plant growth, like the Plant Growth
Regulators (PGRs), which are effective at very lomocamtrations (phytohormones, amino acids,
polypeptides, polysaccharides and vitamins [36, 37, 38].

For instance, polysaccharides found in marine macroalgae initiate signaling cascades that in turn activate
plant defense mechanisms and resistance to pathogen invasion. The degree of sulfatation has a direct
bearing on this characteristic. Fucans and lanis (from brown algae), ulvans (from green algae), and
carrageenans (from red algae), are naturally occurring elicitors of plant defense [20, 39].

Plant growth substances potential demonstrates that, because to their verified phytohormone
concentration, seaweed and microalgae are both ideal options for plant biostimulation (Figure 3). As a
result, their application may be considered at a differagesof the plant's life cycle [40].

Page319
This article is published in the Proceedings Book of tHé \fternational Symposiura024 fiEnvironmental
Health and Biosecurity StrategyMay 9-10, 2024, with ISBN 9789634493655



Fruit development

dﬁ g Seed dormancy
> q

A
= o )
Flowering
Growth substances
release

x J

Seaweed

IAA &8 ABA : z
Microalgae Germination

GAs

Abscission

Growth and maturity
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[40].

UTILITIES OF THE DIFFERENT VARIETIES OF ALGAE IN AGRICULTURE

Agricultural land is constantly degrading as a result of intensive farming practices. The soil is the
primary component of agricultural productivitysirves as both a plant's substrate and a basic resource
that has to have its nutrients replenished. Research is gradually shifting its attention, though, to create
new natural products from aquatic ecosystems that are just as effective as certain syrehétit have

less of an adverse effect on the environment and human health [18].

There are a number of ways in which algae can contribute to sustainable and ecologically sound
agriculture. First, they are natural products that contain numerous bioactive compounds that are
important to the general growth and development of crops. Tleeyo#fer the ability to promote and
stimulate soil microbial life and the absorption of nutrients by roots. Similarly, they contain many
compounds that act as antioxidants and provide an effective shield against abiotic stresses in plants [28].
The Table 1 presents the different utilities of micro and macro algae and present some examples of the
use of algae in agriculture for different purposes.

Table 1: Utilities of different varieties of algae in agriculture

Major Variety
Class of Utilities References
of Algae
Algae
Algae extract preserved the quantitative effectiveness of |
(FV/IFM) in tomato plants, indicating a defense of tl
photosynthetic system against damage brought on by sal
stress.
Brown Padina -An increase in the antioxidant enzyme activity (SOD, Al
macro and CAT) has been noted, which helps to mitigate the oxid; [40]
algae gymnospora damage caused by selenium. The role of APX and SIAOX
reducing oxydative stress highlights their critical role in protec
agains salin stress.
-Proline, flavonopudes, and
increased in content, acting as a protective factor by mainta
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the redox balance of cells and stabilizing enzymes and
structures.

Ascophy

Algae can
nutrients(N,P,K)

-Increasing seed germination, plant development, and yiell

- Protecting plants from biotic and abiotic stresses by enhar
soil structure, microbial activity, and nutrient availability

improve soil health by providing essen

[41]

llum
nodosum

The presence of bioactive substances, which prorn
improved plant development. Moreover, it encourg
modifications to the chemical composition of soil and increi
tomato crop nutrient uptake in subtropical climates.

[42]

the extractsd ability to
The application of Sargassum vulgare extracts has the poten
increase plant height, biomass, racially developed plants, ani
surface area. These improvements are frequently aédbta
increased photosynthetic activity and improved nutrient absory

- Natural antifungal properties are present in Sargassum vu
extracts by protecting the plants from pathogenic attack |
destructive foliar pathogens (A. solamdXcv).

[43]

Sargassu
m vulgare

-Sargassum vulgare shows significant potential
environmentally friendly ZnO nanoparticle production: ZN®s
have demonstrated effective antifungal properties against a nu
of well-known fungi. They present themselves as an alternativ
the managment of fungal pathogens in both humans and pl;
especially those resistant to antibiotics.

The biologically synthesized zinc oxide nanoparticles (Z]
NPs) derived from Sargassum vulgare exhibit promising prope
for a range of industrial uses, such as biological fungal con
food preservation, and environmental cleaning.

[44]

Brown
macro
algae

Stoechos
permum
marginatum

-The several advantageous components found in S. margir
liquid extracts are responsible for the improvements in the grd
biochemical composition, and yield metrics of brinjal plants.

-The possibility of using liquid seaweed extracts in plact
chemical fertilizers to support sustainable crop development
output. Furthermore, their use is consistent with organic farm
environmentally favourable methods.

-The components found in the seaweed extract, inclu
vitamins, cytokinins, auxins, macro and micro elements, ar
acids, and compounds that resemble abscisic acid, are respq
for the observed growth improvement. These elements hay
impact on chular metabolism, which promotes improved cr
output and growth. Furthermore, micronutrients support the h
of the soil, while growth hormones particularly cytokinins pla
critical role in stimulating cell size, division, shoot formation, ¢
rootdevelopment.

[45]

Green
macre
algae

Ulva
lactuca

-Algae extracts are wuseful in many fields, such
nanotechnology, healthcare, agriculture, and environmi
sustainability.

-used for the green synthesis of nanoparticles presents a |
substitute for conventional techniques, offering safe, efficient,
ecofriendly results.

[46]

Codium
taylorii

the extractsd ability to |

the potential of seaweed extracts (SWES) in tomato and ¢
pepper plants as foliar treatments and biopriming agents, wil
emphasis on the impacts on seed germination, seedling gr
resistance to disease, and total plant production.

[43]
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- protecting the plants from pathogenic attack from destrug
foliar pathogens (A. solaaindXcv).
Caulerpa . R
-The molecular evidence suggests the activation of def
serrulate : . .
mechanisms and hormonal responses in treated plants, contri
to their enhanced performance
-The application of the ulvintestinalis extract significantly
enhanced the growth of the two plants, increasing their biomas
standing height.
-Significant changes have been observed in the levels of s¢
Ulva : . .
: .. | molecules, such as sugars and amino acids. This suggests t [47]
intestinalis ; .
metabolism of treated plants has improved.
- Increasing stress tolerance or an important plant horn
levels have been balanced in a beneficial way, promoting k
growth and stress resistance.
Asparag
o'psis. -the possibility of creating biopesticides to manage the pes
taxiformis . 7 [48]
— agriculture
Red Laurenci
macre a johnstonii
algae Acantho the extractsd ability to |
phora SWEs, particularly from A. spiciferahowed promising resuli
spicifera. | as biopriming agents and foliar treatments in tomato and g [43]
Gracilari | pepper plants.
a ornata
-Improve plant development and increase levels of secor
metabolites including glucosinolates and anthocyanins.
Chlorella surnageant exempt de Chl ¢ [49]
vulgaris augmentation significative
les glucosinolates aromatiques et les anthocyanines, dans le
fries
Green — -
micro- -The germination rate of the plant seeds was greatly incre
by using Scenedesmus obliquus extract
algae . .
Sceneded -Plants treated with algae extract developed their stems
7 robustly and stronger.
mus . - . . [50]
: -Scenedesmus obliquus's improved nitrogen intake encou
obliquus A
the seedlings' broad root development.
- the extractreated leaves showed elevated photosyntf
activity and a deeper color of gree

CONCLUSIONS AND RECOMMENDATIONS

In summary marine algae are essential for raising agricultural sustainabilifyr@shattivity. When

used as biofertilizers, they greatly enhance the nutrients in the soil, encouraging stronger and better plant
development. Marine algae's bioactive chemicals function as organic stimulants, boosting the vitality
and resistance of plants environmental challenges. Additionally, by protecting crops from pests and
diseases, their protective qualities provide an environmentally friendly substitute for conventional
pesticides. Using marine algae into agriculture promotes sustainable fgpnaictices, which are
essential to the maintain of the letegym health of the ecosystem, while also increasing crop yields. The
potential of marine algae to transform agricultural methods was highlighted in this paper, providing a
comprehensive strategyrfattaining both ecological balance and food security
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Abstract

A microcosm experiment was carried out using slightly arable soil samples with a low humus content

to identify NO and CO emi ssions under the stre:
lead, and cadmium, in the cultivated soil. At a tempeeatuf 15AC the ex peri ment
glass vessels using homogenized soil samples. Four subsamples were prepared with maize plant residue,
KNQ;, or both. Pb (CHCOO).3H,O and CdG concentrations were added to soil samples,
contaminating them with 2.5 at 6, 12, and24 mgCd'kts 0i | . CO concentrations
a Thermal Conductivity Detector and Electron Capture Detector. Gas content was analysed daily, and
onepoint linear calibration and an external standard were used for the measureritehés been
demonstrated that carbon dioxide concentrations fluctuate more with time than nitrogen oxide
concentrations. Gas emissions were inhibited by heavy metals, and soiloaiosoevealed that lead

(Pb) inhibits NO emission more than (Cd). A gre
comparing the outcomes of the microcosm assessm
from inorganic N fertilizers applied at sitar doses in the field and greenhouse experiment. Based on
this study, the concentration of NO and CO i n g
nitrogen and carbon in the soil. The maMperiment method that was conducted is appropriate f

achieving the statedbjective of this paper.

Keywords:NO and CQ emissioncultivated soil heavy metal; temperature; microcogxperiment
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INTRODUCTION

Agricultural activities are one of the major sources of nitric gases and carbon dioxide emitted from soil,
as a result of the excessive use or misuse of nitrogen fertilizers, as well as agricultural practices that lead
to an increase in the percentagearbon or NQ, and an increase in the rate of photosynthesis in plants
resulting from increased levels of atmospheric carbon dioxide.

The observed emissions of nitrous oxide@N nitric oxide (NO), and carbon dioxide (gCare the

result of two counteracting phenomena: production and consumption by soil (Duxbury et al., 1993).
Firestone and Davidson, 1989, stated thaD Mind NO are produced predominantly by microbial
processes, as jyroducts of nitrification and products of denitrification.

The balance between these processes varies with climate, soil conditions, and soil management (Skiba
and Smith, 2000). Nitric Oxide (NO) is a highly reactive trace gas that affects atmospheric chemistry
and air quality, although forest soils are recognaedn important source of atmospheric NO, there are
significant uncertainties in global inventories of NO emissions in forest soils (Kai Huang et al, 2022),
also nitrification, a vital process driving NO productionagricultural soils, is generally cadered a
two-step process that consists of ammonia oxidation catalysed by arpoxadidng archaea or
bacteria, and subsequent nitrite oxidation catalysed by ritxithzing bacteria recently, it was also
discovered that the process can be performedadnestep procedure by Nitrospira (Beeckman et al.,
2018) highly reactive gas, nitric oxide (NO) affects atmospheric chemistry and air quality it can also
interact with stratospheric ozone and indirectly promote global warming and soil is one of the main
sources to tropospheric NO emission ranged (IPCC, 2021), fossil fuel combustion by power plants,
industrial activities, transportation and residential energy use sectors leads to the emission of nitrogen
oxides(NQ= NO + NQ) as well as carbon dioxide (GQtraditional bottorrup NOx and C@emission
estimates have a time lag of several years because it takes time to access and compile accurate
information on energy consumption and emission factors (F. Liu et al., 2020), carbon mineralization is
used to defrmine the effect of various organic and inorganic materials on soil functions. Chemical,
physical, and biological changes cause mineralization of soil organic matter, and increased carbon
dioxide emissions cause mineralization of soil organic matter Géatel et al. 1991), which represents
about 60% of the total greenhouse effect (Rastogi et al. 2002). Although vegetation and soil act as a sink
and storage for carbon dioxide in the air (Franzluebbers and Doraiswamy 2@ froduction is a

natural laststep in the mineralization of organic matter, which returns carbon originally fixed by
photosynthesis to the atmosphere aerial. Productianitri¢ oxide can be during through nitrogen
conversion processes in the soil, but in most cases, it is considered denitrification and nitrification are
the main sources in the soil, several processes are considered to be responsible for Nitric Oxide
production, irluding autotrophic, and heterotrophic nitrification, dissimilatory reduction of N®

NH,*, denitrification, other reducing biological processes by common bacteria not typically defined as
denitrifies and noibiological reactions, these processes cover a wide range of metabolisms, from
autotrophic to heterotrophic, from oxidative to reductive, thus diffeferms of nitrogen can have
several different effects on nitrogen transformations in the soil and nitric oxide emissions as they kinds
of soil microorganisms, denitrification of nitrate and nitrite is generally considered as the dominant
source of NO irheavy textured soils.

The microbial reduction of N§Oto NO,' and then to gaseous NO angddlled enzymatic denitrification
because each step of the process is governed by specific reductase enzymes, most denitrification is
accomplished by heterotrophic bacteria which require complex organic compounds of nitrogen and
carbon for metabolic syntbes, besides carbon availability pH, temperature, soil water content,
characteristics, fertilization, crop species etc. influence denitrification Huang et al (2004) experienced a
correlation between the NO and £€€émissions and the dissolved organic C emi@ation of soil, and

C:N ratio of different plant residues. The residue type is thought to be an important factor affecting NO
emissions as well (Shelp et al. 2000). Denitrifying bacteria are a diverse group of bacteria that include
many different phylaThis group of bacteria can perform denitrification as part of the nitrogen cycle.
Denitrification is performed by a variety of denitrifying bacteria that are widely distributed in soll
metabolize nitrogenous compounds using various enzymes, and convetd M{rogen gas turning
nitrogen oxides back to nitrogen gas)ir nitrous oxide (MO). This study aimed to detect the NO and
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The soil samples were collected from the cultivated soil, the most important physical and chemical
properties of the soil are pH (KX, total salt content 0.054%, humus 1.48%, total organic C 1.08 %,
total N 0.08 %, NH" -N 0.53 mg 100¢L, NOs' iN 0.18 mg 10049, the soil was dried after collecting

the samples under room temperature and before the initial soil analysis, the specific properties of the
soil that were used in the experiment are presented, which was the use of a slightly arable soil sample
of low hurrus content in the experiment, the microcosm experiment was conducted in glass vessels of
1200 cnd containing 200 g of homogenized (<2 mm) soil and covered by siiepta, the soil samples

at 30% of water holding capacity were contaminated by the addition of different, doses of Pb
(CHsCOO).3H,0 at 40, 80 and 160 mg Pbkgoil and Cd GL2.5H0 at 6, 12 and 24 mg Cd kgoil,

the vessel s i

ncubated in a

|l aboratory

t her most at

and Thermal Conductivity Detector (TCD) detected.€@ncentrations, respectively. The separated gas
content was analyzed three times per day whenever measurements were carried out using external
standards and orint linear calibration. The NO gas emission was detected by the chemiluminescent
detector (Mbdel 7050 analyzer of ANTEK Instruments L.P., USA) which is specifically designed for

the analysis of NO in samples. The most important characteristics of GC and NO measurements can be

shown in Tables 1 and 2, respectively.

Table 1. The most important characteristics of GC

GC analysis of gas samples

HP 5980 Series |l type gas chromatograp,

Analysed gases Co
Carrier gases and flow rates He: 27ml/min
Temperature of Injector 70AC
Col umns (temper at| Porapak Q (80/100 mesh, 6f
Detectors (temperature) TCD (150AC¢

Calibration

External standard

Calibration gas mixture contains

9.7 vViv% CQ |

Evaluation of chromatograms

HP 3390 Ser. Il integrator, HP CHEM

Table 2. The most important characteristics of NO analyser

NO-analysis of gas samples

Antek 7050 Nitric oxide analyser

Analysed gas NO
Carrier gas He
Gas for ozone generation 0O
Temperature of photomultiplier 5AC
Detector chemiluminescent
Calibration gas mixture contains 1ppm NO

Evaluation of peak areas

HP 3390 Ser. Il integrator, HP CHEM

RESULTS AND DISCUSSION

As shown in Figurd.. The amount of emissions rate of NO, when soil samples were contaminated with
6, 12, and 24 mg Cd Kgsoil, illustrates that the amount (emission rate) of NO in heavy +fretal
(control) soil microcosms was increased up to thday of incubation, and then gradually significantly
decreased by increasing the incubation time. Also, it was observed that the rate of NO emissions was
inversely proportional to the Cd concentration applied to the soil samples. The maximum emission of
the NO was on the™day and then significantly decreased by increasing the incubation time up to the
32" day. The emission of gas at the lowest Cd concentration was significantly different from the
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emission of the gas at the other two concentrations. On fAel®p of incubation, the amount of gas
emissions was __reduced by 73, 82, 88, and 95%, respectively with tlwosi@iminated doses (6, 12,
and 24 mg Cd K§.

6 m Control

LSDg o5 = 0.7719 @6 mgkg
@12 mgkg
024 mg/kg

Amounts of NO (ug/l)

Incubation time (Days)

Fig. 1. Nitric oxide amounts detected in microcosm containing cultivated soil of 30% WEFEPS treated with different
concentrations of Cd and incubated at 15°C

The treatment of Pb at different concentrations (figure 2) showed the amount emissions rate of NO when
soil samples contaminated with 40, 80 and 160 mg Pts&i, and after two days of incubation, the
detection NO amounts in the microcosms of control soil samples while the detected amounts
demonstrate that the amount of detected NO in control microcosms was increased by increasing the
incubation time up to th 14" day and it started to decrease gradually to at tAtda® of incubation.

The results sheged that the amount of NO in the soil contaminated with 40 mg Plsdigwas on the

2"4 day of incubation and followed by a gradual reduction in the emissions to be at a minimum on the
32" day of incubation. Also, the amounts of gas detected in the microcosms contaminated by 80 mg Pb
kg™ soil were higher than those detected in microcosms of soil contaminated by 160 migsBib &qd

lesser than those contaminated by 40 mg Plskd).

6 @ Control
LSDg 5 = 0.6041 040 mg/kg
m80 mg/kg
0160 mg'kg

Amounts of NO (ug/l)

Incubation time (Days)

Fig. 2 Nitric oxide amounts detected in microcosm containing cultivated soil of 30% WFPS treated with different
concentrations of Pb and incubated at 15°C

CO. emission treated with different concentrations of Cd is shown in Figure 3. In the case of Cd
contamination, the amount of G@mitted from the microcosms of soil samples contaminated by 6, 12,
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and 24 mg Cd kgsoil. It was found that the maximum emission rate of the gas was detect&day20

of incubation from heavy met#lee soil (control soil). There are gradual increases in the emission rates
up to the 28 day of incubation and then started to decrease to the end of the detection tifflelay 32

of the incubation. Also, it was found that the emission rates of the gas were increased by increasing the
contamination doses up to 12 mg Cd and decreased in microcosms of contaminated soil samples with
24 mg Cckg''

120000 | Control

m6 mgkg
012 mg/kg ||
024 mg/kg

LSDg g5 = 4086129

100000

80000

60000

Amounts of CO, (ng/l)

40000

20000

[}

Incubation time (Days)

Fig. 3 Carbon dioxide amounts detected in microcosm containing cultivated soil of 30% WEFPS treated with different
concentrations of Cd and incubated at 15°C

The results shown in Figure 4. lllustrates £&&ission and the Pb contamination was found where the

gas emission increased with incubation time and gave maximum emission rats af CDdays
incubation and then decreased. However, the results of the microcosms of soil samples demonstrate the
detected amounts of G@etected during 32 days of incubationwls found that maximum emission

rates were at the $aday of incubation in Piree control microcosms and the™@ay of incubation

under the effects of 40, 80, and 160 mg Pb swjl.

140000 m Control
LSDggs = 14811.26 240 mg/kg
=il
120000 080 mg/kg
0160 mg/kg
100000
=
‘&
=
S 80000
o]
)
=)
£ 60000
g
40000
20000
0 —r = = < @B = v = =
12 15 20 24 28 32

Incubation time (Days)

Fig. 4. Carbon dioxide amounts detected in microcosm containing cultivated soil of 30% WEFPS treated with different
concentrations of Pb and incubated at 15°C
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CONCLUSION

The study results showed that soil atmospherig €@@Qcentrations are more variable over time than NO
concentrations. Lead and cadmium acted as inhibitors of gas emission, Pb is more inhibited NO emission
than Cd.Comparing the results of the microcosm experiments with the production of NO and CO
arising from inorganic N fertilizers applied at similar doses in the field and greenhouse experiments, a
higher accumulation of NO and G@as recordedThe soil characteristics (e.g., soil pH, organic and
inorganic contents, etc.) coubd the main component fayas emissions under the investigated
ecological factors. Thexperiment method proved to be suitable for estimating the emission of NO and
CO; from cultivated soil.
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Abstract

The current study investigated spiders (Arachnida: Araneae) Fauna in the Battagram District from
March to November of 2022. All around up to 900 spider specimens were collected by using a variety
of methods, such as the use of bark pitfall traps, groutidllpiraps, cryptic searching, aerial hand
collection, ground hand collection, vegetation beating, and white beating sheets from 31 locations
throughout the research area, and then were kept in 70% ethanol, and were then classified into 15
families, 41 gmera, and 53 species using taxonomic keys of (Tikader, 1987;) and online keys on
http://araneae.nmbc.ch/; Ali, 2017. The families that have been confirmed are Agelenidae, Araneidae,
Corinnidae, Gnaphosidae, Idiopidae, Lycosidae, Pisauridae, Salticidaeasjidae, Palpimanidae,
Pholcidae, Tetragnathidae, Theridiidae, Thomisidae, Oxyopidae. From the research area, all species
have been discovered for the first time; however, Aculepeira carbonaria, Agelena orientalis, Allagelena
gracilens, Araniella inconspua, Agalenatea redii, Araniella proxima, Araneus angulatus, Araniella
opisthographa, Bassaniodes bufo, Cambalida flavipes, Drassyllus lutetianus, , Gnaphosa leporina,
Histopona torpida, Heriaeus simoni, Langona aperta, Palpimanus gibbulus, Parasyrissakelih
Pardosa bifasciata, Pisaura mirabilis, Tegenaria lapicidinarum, Tegenaria silvestris, Thyene calebi,
Xysticus bifasciatus and Xysticus ferrugineus, for the first time from Pakistan. The Araneidae family
was the most prevalent family with 13 spediessified under 9 genera; the least number of species
reported belonged to the Palpimanidae, Pisauridae, and Theridiidae families. Further investigation into
the spider fauna of Battagram could potentially commence from the current study.

Keywords:Arachnida, Araneae, Taxonomy, Fauna, Spider, Battagram.

INTRODUCTION

Pakistan is mostly an agricultural country with a diverse range of fauna. A large portion of the land is
utilized for the cultivation of different crops, which provide as home for different kinds of invertebrates.
The spider is one of the more prominentnmbers of the community among them, although historically

it has received less attention from scientists who view it as a minor orggkii&ha Butt & Beg, 2001)
(Perveen et al.,, 2012Members of the Araneae order of arachnids are referred to as "spiders"
(Arthropoda: Chelicerata: ArachnidélR. Singh, 2022)Spiders are found all over the world and are
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very competent at adjusting to any kind of natural setting, with the exception of the open sea and the air
(Subedi et al.,, 2022)After one order of arachnids (Acari) and the five major orders of insects
(Coleoptera, Diptera, Hymenoptera, Hemiptera, and Lepidoptera), Araneae ranks seventh in terms of
species diversitySharma et al., 202@ontaining 4,265 genera, 132 families, and 50,220 spfRies

Singh, 2022) Approximately forty spider species are poisonous and can fatal to hyRlatrsck,

2006) Spiders also differ widely in form; some have extended, cylindrical rear ends, while others have
very rounded, ballike abdomengBorowiec, 2022) Theridiosomatidae (Araneae: Araneoidea) is a
family of tiny spiders (body length, .8 mm)(Suzuki et al., 2022)They undergo ecdysis (molting) to
complete their metamorphogiSajid et al., 2021aResearchers are looking at the chemical makeup of
silk and spider venom (Oldrati et al., 2017). These findings could have implications for biomaterials,
(Vollrath and Knight, 2001), pharmaceuticals (Herzig et al., 2020) and techndldgjes et al., 2024)
(Moradmand and Yousefi, 2022). Spider lifespans range from two years to twenty years. Male spiders
have a shorter lifespan than female spiders. Male spiders mature between a year and two after birth, and
they face death after matii@har et al., 2022)A female's egg sac can hold from several hundred to a
thousand eggs, each of which contains a hatchling that is protected from temperature fluctuations,
parasitoids, predators, and parasitic paragEesunkem & Agee, 2022)Spiders have a significant
economic worth. Being primarily entomophagous predators, they not only serve as efficient bio
indicators of various environments but also manage insect populations in agroecosystems and the wild
(Tiwari & Singh, 2021} (Tikader, 1987) (Raju et al., 2021)in the food chain, spiders are an essential

link (Dubey et al., 2021)The silk, venom, and hemolymph of spiders are useful materials for
pharmaceutical research, biological engineering, and medical tredtrizeat al., 2022)Communities

of speciegich spiders can control the density of p(Balaspagar, 2022 spite of these proclaimed
values, very little attention has been paid to spider consenydfiolur, Siliwal, & Daniel, 2008)G.

Singh & Singh, 2021)In addition, by describing new species, changing their status, and making other
nomenclatural choices, researchers are advancing our understanding of spider taxonomy.

MATERIALS AND METHODS

Study Area

The current investigation was carried out in Battagram District. Battagram, which has a total surface
area of 1,301 K/ is situated in the western region of Khyber Pakhtunkhwa, Pakistan, betwe8s 34

and 34 470N and 72 546and 73 156 E. (Hag, 2012) Battagram is home to lush forest peaks with
elevations ranging from 525 meters at Thakot to more than 4690 meters at SukdisaQi1 , A HMAD,
& ALAM, 2011). It is bounded to the east by the Mansehra district, to the south by the Torghar district,
to the west by the Shangla district, and to the north by the Kohistan digtnictad et al., 2020)
Climates ranging from subtropical to "alpine" are covered by the intricate ecology. Battagram is a place
of flourishing agriculture, wilderness, woodlands, and grassléBids et al., 2021) The weltknown
Western Himalayan Moist Temperate Ecology states that District Battagram's vegetation zones fall
under the moist temperate categfiag, Ahmad, & Alam, 2011)

Collection of Spiders
Spider specimens were collected from March to November from 31 different locations in the District of
Battagram, which included hills, marshy areas, fields, land, subsurface, structures, vegetation, dry
timber, valleys, and flat areas and methods include:
x  Ground Pitfall trap
Bark Pitfall Trap
Cryptic searching
Ground hand collection
Aerial hand collection
White Beating Sheet

X X X X X
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Specimens Preservation

The collected spiders were stored in separate vials with 70% ethanol. Each specimen's specific
information was written on its corresponding tube. These could contain the time, date, and location of
the collection. Additionally, several significant specimenere kept in 100% ethanol for use in
molecular research.

Identification of Spiders
Under a stereo microscope, spiders belonging to 15 families, 41 genera, and 53 species were identified
using taxonomic keys of Tikder (1987) and online Keys at (http://araneae. nmbc.ch; Ali, 2017).

Results and Discussion

The purpose of the current study was to determine the diversity of spiders in different habitats in District
Battagram, KP, Pakistan. The investigation identified 53 species, 41 genera, and 15 families within the
Araneae order. All the species are documeérfor the first time from research area whdaaphosa
leporing Tegenaria lapicidinarum, Allagelena gracilens, Thyene calebi, Pisaura mirabilis, Pardosa
bifasciata, Aculepeira carbonaria, Tegenaria silvestris, Araniella proxima, Drassyllus lutetianus,
Araniella opisthographa, Xysticus ferrugineus, Histopona torpigiaggona aperta, Cambalida flavipes,
Araniella inconspicua, Palpimanus gibbulus, Cambalida flavipes, Agalenatea redii, Parasyrisca
schenkeli, Xysticus bifasciatus, Agelena orientalis, Heriaeus simoni, Pisaura mirabilis, Bassaniodes
bufo and Araneus angulatufor the first time from Pakistan.
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Taxonomy

Family: Agelenidae (Funnel web or Cobweb spiders) (C. L. Koch, 1837)

Tegenaria lapicidinarum (Spassky, 1934)

Material examined: Gangwal6ll and 2 , 34.821102N, 73.156448E, 1849m a.&Allai Medan 2

and 2 , 34.861039N, 73.194125E, 2806m a.s.kvii822.

Global Distribution: Russia (Europe), Ukraine (WSC, 2024).

Comments/Remarks: There are no prior records of this species from Pakistan. Current research has
verified its presence in the country's northernmost region.

Tegenaria silvestris (L. Koch, 1872)

Material Examined: Parra4 and 1 , 34.925595N, 73.06408E, 2200m a.s.l. Baba Zargari 1 ,
34.925308N, 73.06867E, 2420m a.s.-:vi22. Meeran Hills L, 34.584339N, 72.994E, 1711m a.s.l.
03-ix-22.

Global Distribution: Europe (WSC, 2024) and new to Pakistan.

Comments/Remarks: There have never been any reports of Tegenaria silvestris from Pakistan. The
study area and Pakistan were the first places where this particular species was discovered.
Histopona torpida (C. L. Koch, 1837)

Material Examined: Baba Zangal IB, 34.925308N, 73.06867E, 2420m a.s.kvi-22.

Global Distribution: Caucasus, Europe (WSC, 2024) and new to Pakistan.
Comments/Remarks:Prior records of Histopona torpida from Pakistan are nonexistent. Pakistan and
the research area were the first places where the species was discovered.

Allagelena gracilens (C. L. Koch, 1841)

Material Examined: Gangwal 8 and 2 , 34.821102N, 73.156448E, 1849m a.s.kvii822. Nogram

2l , 34.821579N, 73.097748R1-vii-22. Ajpora3ll and 1 , 34.589055N, 73.038963E, 1449m a.s.l.
13wiii-22. Meeran Hills L and 1 . 34.584339N, 72.994E, 1711m a.83:ix-22.

Global Distribution: Central Asia to Europe (WSC, 2024) and new to Pakistan.
Comments/Remarks:There was no data about the targeted species in Pakistan.

Agelena orientalis (C. L. Koch, 1837)

Material Examined: Biland Kot 2l , 34.58658N, 72.956903E, 1909m a.$Ziv-22. Manser L and

4l . 34.653088N, 72.963237E, 1475m a@ntv-22

Global Distribution: Iran, Iraq and Italy to Central Asia (WSC, 2024), and new to Pakistan.
Comments/Remarks:On the Pakistani Agelena orientalis, no information was discovered.

Family: Araneidae (Orbweb spiders) Clerck,1757)

Araniella nympha (Simon, 1889)

Material Examined: Kuzabanda B and?2| , 34.63301N, 73.008243E, 1169m a.s.kiiD22. Matta
Torkhail, U, 34.622718N, 73.002446E, 1220m a.s.l-iil-22. Gijbori Al and 3l , 34.654325N,
72.976635E, 1277m a.s.l. ©922. Pashto B and3l , 34.910452N, 73.043002E, 1792m a.s.kv9

22. Kandao Paizal3and4l ,34.834987N, 73.04479E, 1463m a.s.l. 19i-22. Jab Khwar L and

1l , 34.904715N, 73.047527E, 1667m a.s.I-vi22. Dheri Mashakhail Il and 1l , 34.677767N,
72.968732E, 1552m a.s.l. 0222. Izhar Ullah and Akhtar Ali.

Global Distribution: China, Pakistan, India (WSC, 2024).

Comments/Remarks:(Dyal, 1935) reported this species from Lahore and (Qadir, 1997) recorded it
from Sialkot and (Mukhtar, 2004) reported it from different localities i.e. Gujranwala, Lahore and Kasur.
Araniella opisthographa (Kulczy@E&ski, 1905)
Material Examined: Peerhari 4 and2| , 34.614692N, 72.963449E, 1585m a.s.kivd€2. Battagram

1, 34.67809N, 73.02416E, 1036m a.s.ki2&2. Bartonay B and1l ,34.682625N, 72.948424E. 17
v-22.

Global Distribution: Turkey, Caucasus, Europe, Russia (Europe) to Central Asia, Iran, (WSC, 2024)
and new to Pakistan.

Comments/Remarks:This species has never been reported from Pakistan before.
Araniella proxima (Kulczy@&ski, 1885)

Material Examined: Shabora #, 34.640558N, 73.02433E, 1711m a.s.l-il22. Paimal 1,
34.742278N, 72.998298E. 4822.
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Global Distribution: Turkey, Europe, North America, Kazakhstan, Russia, (Europe to Far East), (WSC,
2024) and new to Pakistan.

Comments/Remarks:There were no records of the concerned species in Pakistan.

Araniella inconspicua (Simon, 1874)

Material Examined: Manser % and1l , 34.653088N, 72.963237E, 1475m a.s.k\v0Z2. Pokal 1

and 1 , 34.814791N, 73.071696E. 44-22. Shikrah 2 , 34.671448N, 72.956061E, 1851m a.s.k 03
X-22.

Global Distribution : Central Asia, Turkey, China, Iran, Europe and Russia (from Europe to the Far
East) (WSC, 2024) and new to Pakistan.

Comments/Remarks No past record was found of the subjected species from Pakistan.

Araniella cucurbitina (Clerck, 1757)

Material Examined: Kuzabanda B and1l , 34.63301N, 73.008243E, 1169m a.s.l-iD22. Paimal

1 andll ,34.742278N, 72.998298E. 4822. Batangailf and4l ,34.912014N, 73.046762E, 1928m
a.s.l. 12vi-22.

Global Distrbution: Korea, Europe, Russia (Europe) to Central Asia, Turkey, China, (WSC, 2024).
Comments/Remarks:An earlier report of Araniella cucurbitina from the District of Faisalabad, Punjab,
Pakistan was made by (Rana et al., 2019). Additionally, District Battagram revealed its presence for the
first time in this survey.

Cyclosa confraga (Thorell, 1892)

Material Examined: Manser § and7l , 34.653088N, 72.963237E, 1475m a.s.kv0Z2. Ajpora 14

and8l , 34.589055N, 73.038963E, 1449m a.s.:viiB-22. Shamlai Thor 1D and12l , 34.67667N,
73.133215E, 1844m a.s.l. 44i-22. Dheri Mashakhaill? and2l , 34.677767N, 72.968732E,
1552m a.s.l. 0X-22. Shikrah 1L and1l , 34.671448N, 72.956061E, 1851m a.s.kx332.

Global Distribution: Bangladesh to Malaysia, India, Pakistan, (WSC, 2024).
Comments/Remarks:Dyal, S. (1935) described it from Lahore, (Mukhtar, 2004) stated it from Attock,
Chakwal, and Jehlum. (Khatoon, 1986) identified it from Islamabad, and (Qadir, 1997) reported it from
Sialkot. (Ghazanfar et al., 2016) recorded it from Punjab. This spediesimented for the first time
from District Battagram.

Neoscona mukerjei (Tikader, 1980)

Material Examined: Gantar # and 10 , 34.853465N, 73.149881E. 2#-22. Izhar Ullah.

Global Distribution: Pakistan, India, Bangladesh (WSC, 2024).

Comments/Remarks:(Sameem, 2012) reported it from Malakwal, Upper Punj@hazanfar et al.,
2016) also reported it from Punjab. (Mukhtar et al., 2012) reported from different sites in Plajeéb.

et al., 2011) reported from Pakistan.

Aculepeira carbonaria (L. Koch, 1869)

Material Examined: Batila 4l , 51 , 34.841184N, 73.096092E, 1556m a.s.l-vi-R2. Pokal 2 and

4| ,34.814791N, 73.071696E. 44 -22.

Global Distribution : Southern Europe, Kazakhstan, Alps, Turkey, China, Russia (Europe and Central
Asia), (WSC, 2024) and fresh to Pakistan.

CommentdRemarks. As far as we know, Pakistan has no records of this species. Evidence supporting
its presence was gathered for the current study from District Battagram in Khyber Pakhtunkhwa,
Pakistan.

Agalenatea redii (Scopoli, 1763)

Material Examined: Battagram 8 and?2l , 34.67809N, 73.02416E, 1036m a.s.l-i2&2. Kandao

Paiza 4 and3l , 34.834987N, 73.04479E, 1463m a.s.kVI€22.Izhar Ullah.

Global Distribution : Russia (Europe to South Siberia), Azores, China, Caucasus, Europe, Central Asia,
Iran, Turkey (WSC, 2024) and new to Pakistan.

CommentdRemarks: There are no known records of Agalenatea redii from Pakistan. Initially
documented by a examine materials from district Battagram.

Araneus angulatus (Clerck, 1757)

Material Examined: Rashang [, 34.819251N, 73.115735E. 24i-22. Nogram 2 and 1l ,
34.821579N, 73.097748E. 24i-22.
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Global Distribution: Iran, Europe, Russia, Turkey, (Europe to Far East), Korea, Central Asia (WSC,
2024) and now reported from Pakistan.

CommentgRemarks: This species has not been documented in Pakistan, as far as we know. The current
study from district Battagram in Khyber Pakhtunkhwa, Pakistan, proved its existence.

Bijoaraneus mitificus (Simon, 1886)

Material Examined: Ajpora Al and 5l , 34.589055N, 73.038963E, 1449m a.s.l.-viiB-22.
Meeran Hills @& and7! , 34.584339N, 72.994E, 1711m a.s.l-iR322.

Global Distribution : Philippines, Bangladesh, Pakistan, Cambodia, China, Taiwan, India, Thailand,
Singapore, New Guinea (WSC, 2024).

CommentgRemarks. (Ullah and Zahid, 2022) recounted Bijoaraneus mitificus from District Swat
Khyber Pakhtunkhwa, Pakistan.

Eriovixia excelsa (Simon, 1889)

Material Examined: Kuzabanda 2 and 4l , 34.63301N, 73.008243E, 1169m a.s.l-iD22. Jab
Khwar 4l and8l , 34.904715N, 73.047527E, 1667m a.s.kvi-22. Parra b and9l , 34.925595N,
73.06408E, 2200m a.s.l. 48-22. Baba ZangalllBand11l , 34.925308N, 73.06867E, 2420m a.s.k 13
vi-22. Banna b and 12 , 34.830039N, 73.063751E. 28i-22. Global Distribution : South Africa,

India, Indonesia, Thailand, Taiwan, Philippines, Pakistan. Introduced to Eswatini, China, (WSC, 2024).
CommentgRemarks: (Dyal, 1935) earlier documented it from the eastern part of Pakistan (Lahore).
(Lugman et al., 2021) described it from Buner valley with a taxonomic study from February 2018 to
January 2019. (Sajid et al., 2021) also logged it from District Dir Loweisak (Vetter et al., 2013)
recounted it from Faisalabad Pakistan and (Ghazanfar et al., 26d@)reed it from Sindh.
Hypsosinga heri (Hahn, 1831)

Material Examined: Shabora 4l and?2l , 34.640558, N, 73.02433E, 1711m a.s.liil222. Matta
Torkhail 2l and 1l , 34.622718N, 73.002446E, 1220m a.s.l-iil22. Biland kot % and 3l ,
34.58658N, 72.956903E, 1909m a.s.ki122. Bartonay # and6l , 34.682625N, 72.948424E. 4/7

22. Kandao Paizall4 and 1 , 34.834987N, 73.04479E, 1463m a.s.|-vi®2. Parra b and 3l ,
34.925595N, 73.06408E, 2200m a.s.|-vi&2. Baba Zangall4 and 6l , 34.925308N, 73.06867E,
2420m a.s.l. 1&i-22. Pokal ¥ and9l , 34.814791N 73.071696E. 1Wii-22. Gallai Medan IB and

51 , 34.861039N, 73.194125E, 2806m a.s.kvii822. Nogram 2l and 6l , 34.821579N,
73.097748E. 24ii-22. Dheri Mashakhaill2 and3l , 34.677767N, 72.968732E,  1552m a.s.l.
02-x-22.

Global Distribution: Russia (Europe to Central Asia, West Siberia), Caucasus, Europe, Central Asia,
China, Iran, Israel (WSC, 2024).

CommentgRemarks: (Vetter et al., 2013) recorded the Hypsosinga Species from Faisalabad Pakistan.
Family: Corinnidae (Karsch, 1880)

Cambalida flavipes (Gravely, 1931)

Material Examined: Shabora 1l and 1 , 34.640558N, 73.02433E, 1711m a.s.liil22. Peerhari

1 and 21 , 34.614692N, 72.963449E, 1585m as.|-it&2. Paimal 1 and 2| , 34.742278N,
72.998298E. 1&-22. Pagorall, 34.646473N, 72.067454E. 0%-22.

Global Distribution : India (WSC, 2024) and new to Pakistan.

CommentgRemarks: No record was found from Pakistan. Cambalida flavipes was new to Pakistan.
Castianeira zetes (Simon, 1897)

Material Examined: Rashang 4l and7l , 34.819251N, 73.115735E. 24 -22.

Global Distribution : India, Pakistan, Bangladesh (WSC, 2024).

CommentgRemarks: (Mukhtar, 2004) identified the subjected species from Punjab, Pakistan.

Family: Gnaphosidae (Ground spiders) (Banks, 1892)

Parasyrisca schenkeli (Ovtsharenko & Marusik, 1988)

Material Examined: Parra 2 and1l , 34.925595N, 73.06408E, 2200m a.s.l-vi22. Banna I,
34.830039N, 73.063751E. 2&-22.

Global Distribution : Mongolia, China, Kazakhstan, (WSC, 2024) and new to Pakistan.
CommentgRemarks: This species has never before been documented from Pakistan. The present
investigation validated its distribution and presence within Pakistan..

Drassyllus lutetianus (L. Koch, 1866)
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Material Examined: Dheri Mashakhail B, 34.677767N, 72.968732E, 1552m a.s.l-:x322. Global
Distribution : Europe to Kazakhstan (WSC, 2024) and new to Pakistan.

Comments/Remarks:No records of this species have been discovered in Pakistan. It was reported
from District Battagram in Khyber Pakhtunkhwa, Pakistan, in the current sBryphosa lucifuga
(Walckenaer, 1802)

Material Examined: Shabora 5l and2l , 34.640558N, 73.02433E, 1711m a.s.kil22.Parra 2

and 1, 34.925595N, 73.06408E, 2200m a.s.|-v122. Baba Zangal I3 and 1l , 34.925308N,
73.06867E, 2420m a.s.l. 48-22.

Global Distribution: China, Iran, Turkey, Russia (Europe to South Siberia), Kazakhstan, Europe,
Pakistan, Caucasus (WSC, 2024).

Comments/Remarks: (Ovtchinnikov et al., 2008) reported it from Pakistan (Punjab: Lahore).
Additionally, this investigation verified its presence in Pakistan's District Battagram.
Gnaphosa leporina (L. Koch, 1866)

Material Examined: Baba Zangalll and1l , 34.925308N, 73.06867E, 2420m a.s.kvi22. Jangrai

1, 34.82091N, 73.156457E, 1810m a.s.kvii522. Gantar 1L, 34.853465N, 73.149881E. 24 -22.
Global Distribution : China, Iran, Europe, Central Asia, Turkey, Caucasus, Russia (Europe to South
Siberia), (WSC, 2024) and new to Pakistan.

CommentgRemarks: Regarding the subject species from Pakistan, no prior records could be located
(WSC, 2024). In the current study, Pakistan provided the initial report on it.

Family: Idiopidae (Simon, 1889)

Material Examined: Matta Torkhail, Immature idiopes, 34.622718N, 73.002446E, 1220m a.s.l. 17
iii-22.

Global Distribution : VenezuelaPakistan, Surinamé&Vest Africa,(WSC, 2024).

CommentgRemarks: (Nazeer, 2008) recorded it from Pakistan. The present study confirmed its
distribution by examining materials from District Battagram.

Family: Lycosidae (Wolf spiders) Gundevall, 1833)

Lycosa bistriata (Gravely, 1924)

Material Examined: KuzabandalB and1l , 34.63301N, 73.008243E, 1169m a.s.ki0722. Peerhari

1l and 1l , 34.614692N, 72.963449E, 1585m a.s.l:ii€2. Manser 1B and 11 , 34.653088N,
72.963237E, 1475m a.s.l.9722. Kandao Paizalland3l , 34.834987N, 73.04479E, 1463m a.s.k 10
vi-22. Parra B and 6l , 34.925595N, 73.06408E, 2200m a.s.l:vi222. Nogram B, 34.821579N,
73.097748E. 24ii-22.

Global Distribution: India, Bhutan, Pakistan (WSC, 2024).

CommentgRemarks: (Mukhtar et al., 2012) recognized it from Shorkdistrict Jhang, Punjab,
Pakistan and (Ghazanfar et al., 2016) also stated it from Punjab, Pakistan.

Lycosa chaperi (Simon, 1885)

Material Examined: Peerhari 8 and3l , 34.614692N, 72.963449E, 1585m a.s.lit®2. Shamlai
Thor Ul and4l ,34.67667 N, 73.133215E, 1844m a.s.l.-16i-22.

Global Distribution : India, Pakistan, (WSC, 2024).

CommentdRemarks. (Ghazanfar et al., 2016) described it from Sindh and (Kazim et al., 2013)
described it from the surroundings of Karachi University and also stated in the current study.
Lycosa kempi (Gravely, 1924)

Material Examined: Ajpora 13 and8l , 34.589055N, 73.038963E, 1449m a.s.l-viiB-22. Dheri
Mashakhail 1, 34.677767N, 72.968732E, 1552m a.s.l:x922. Shikrah 2 and?2l , 34.671448N,
72.956061E, 1851m a.s.l.0322.

Global Distribution : India, Pakistan, Nepal, China, Bhutan (WSC, 2024).

CommentdRemarks. (Ghafoor, 2002)described id from Faisalabad, Pakistan #AdGhafoor &
Mahmood, 2011yecorded from District Gujranwala, Pakistan gBdikhari et al.,)reported it from
Faisalabad, Pakistan a(@hazanfar et al., 20160gscribed it from Punjab, Pakistan.

Pardosa pullata (Clerck, 1757)

Material Examined: Pokal 3 and2l ,34.814791N, 73.071696E. 44i-22. Shamlai Thorl4 and7l ,
34.67667N, 73.133215E, 1844m a.s.:Mvlib-22.
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Global Ditribution: Turkey, Caucasus, Europe, Russia (Europe to South Siberia), Central Asia,
Kazakhstan, (WSC, 2024).

Comments/Remarks:(Kanwal and Rana, 2020) recorded it from Faisalabad, Punjab, Pakistan.
Pardosa bifasciata (C. L. Koch, 1834)

Material Examined: Ajpora 2l , 34.589055N, 73.038963E, 1449m a.s.kviiB-22. Meeran Hills B

andll , 34.584339N, 72.994E, 1711m a.s.|.-iR22.

Global Distribution: Russia (Europe to South Siberia), China, Europe, Nepal, Turkey, Kazakhstan,
Caucasus, (WSC, 2024) and new to Pakistan.

Comments/Remarks:There have never been any publications about this species from any part of the
nation (Pakistan). Through the examination of samples from District Battagram, the current inquiry
confirmed its existence in Pakistan.

Pardosa pseudoannul ata (B°senberg & Strand, 1906
Material Examined: Shabora b and1l , 34.640558N, 73.02433E, 1711m a.s.kil22. Battagram

4l and7l ,34.67809N, 73.02416E, 1036m a.s.ki2&2. Batilad and2l ,34.841184N, 73.096092E,
1556m a.s.l. 14vi-22

Global Distribution: Indonesia (Java), Bhutan, Nepal, Pakistan, India, China, Japan, Korea, Philippines
Laos, Taiwan (WSC, 2024).

Comments/Remarks: (Mukhtar, Khan, et al., 2012ajecorded it from Sahiwal and Sargodha.
(Ghazanfar et al., 2016b)xamined it from Punjab, Pakistan, and the present study also established their
existence by examining materials from District Battagram.

Pardosa pusiola (Thorell, 1891)

Material Examined: Pashto # and3l , 34.910452N, 73.043002E, 1792m a.s.kv@22. Jab Khwar

2 and 2l , 34.904715N, 73.047527E, 1667m a.s.|-vi22. Jangrai L and 1l , 34.82091N,
73.156457E, 1810m a.s.l.44-22.

Global Distribtion: Myanmar, Bhutan, China, Bangladesh, Indonesia (Java), Malaysia, Sri Lanka,
Nepal, Laos, India (WSC, 2024).

Comments/Remarks:(Mukhtar et al., 20120lescribed it from, Punjab, Pakistan d@dhazanfar et al.,
2016b)verified it from Punjab, Pakistan. This species is noted for the first time from District Battagram.
Hippasa holmerae (Thorell, 1895)

Material Examined: Gijbori 3l and 2 , 34.654325N, 72.976635E, 1277m a.s.hvG22. Batangai lL

and2l , 34.912014N, 73.046762E, 1928m a.s.kvi22. Parra B and2| , 34.925595N, 73.06408E,
2200m a.s.l. 1¥i-22.

Global Distribution: Taiwan, India to Philippines, China (WSC, 2024).

Comments/Remarks: (Ghafoor, 2002) reported it from Faisalabad, Pakistan and current research
recognized its existence.

Evippa praelongipes (O. PickardCambridge, 1871)

Material Examined: Gallai Medan 8 and4l , 34.861039N, 73.194125E, 2806m a.s.kvii822.

Global Distribution: Kazakhstan, Libya to Saudi Arabia, Pakistan, Turkmenistan?, Israel, India?
(WSC, 2024).

Comments/Remarks:(Mukhtar et al., 2012) and (Ghazanfar et al., 2016) testified this species from
Punjab, Pakistan.

Family: Pisauridae (Simon, 1890)

Pisaura mirabilis (Clerck, 1757)

Material Examined: Pashto 2 and1l , 34.910452N, 73.043002E, 1792m a.s.:\Md22. Rashang

2l , 34.819251N, 73.115735E. 20i-22. Banna L, 34.830039N, 73.063751E. 28 -22.

Global Distribution: Caucasus, Central Asia, Europe, Turkey, Russia (Europe to Middle Siberia),
Middle East, China (WSC, 2024) and now reported from Pakistan.

Comments/Remarks:P. mirabilis is listed for the first time from Pakistan with no previous record
according the WSC, 2024.

Family: Salticidae (Jumping spiders) (Blackwall, 1841)

Hasarius adansoni (Audouin, 1826)

Material Examined: Paimal @8 and 8 , 34.742278N, 72.998298E.-1822. Dheri Mashakhaill3 and

41 ,34.677767N, 72.968732E, 1552m a.s.kx322.
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Global Distribution : Vietham, Middle East, Africa. Hosted to both Americas, India, Europe China,
Taiwan, Laos, Japan, Australia, Pacific Island (WSC, 2024).
Comments/Remarks:Previously recorded from Lahore, Pakistar(bghir et al., 2011and(Kazim et
al., 2014Yyecounted the subjected species from the campus of the University of Karachi, Sindh, Pakistan.
Langona aperta (Denis, 1958)
Material Examined: Batangai & and3| , 34.912014N, 73.046762E, 1928m a.s.kvi-22.
Global Distribution: India, Iran, Afghanistan (WSC, 2024) and novel to Pakistan.
Comments/Remarks:The present study reported this species for the first time from Pakistan. Prior to
now, the nation had no records of the species were found but in current study reported it survival from
Pakistan.
Plexippus paykulli (Audouin, 1825)
Material Examined: Biland kot 3 and4l , 34.58658N, 72.956903E, 1909m a.s.l:it22. Kandao
Paiza 4 andll ,34.834987N, 73.04479E, 1463m a.s.kvi22. Jab Khwar 2 and3l , 34.904715N,
73.047527E, 1667m a.s.l.42-22. Pagorat and7l , 34.646473N, 72.067454E. 0%-22.
Global Distribution: Africa. Introduced to both Americas, Europe, Nepal, Australia, Middle East,
Southern Asia, Pacific Island (WSC, 2024).
Comments/Remarks:(Tahir et al., 2011) reported Plexippus paykindim Lahore, Pakistan. (Tahir et
al., 2014) described it from the University of Sargodha. (Shakila et al., 2000) stated the subjected species
from Pakistan. (Hafiz et al., 2012) reported this species from the University of Sargodha. (Perveen et
al., 2012)dentified it from Frontier Region (FR) Peshawar, in the Federally Administered Tribal Areas
(FATA) of Pakistan.
Plexippus clemens (O. PickardCambridge, 1872)
Material Examined: Bartonay 8 and 3l , 34.682625N, 72.948424E. 4//22. Batangai L and

2l , 34.912014N, 73.046762E, 1928m a.s.l:vi222. Gangwal B and 4l , 34.821102N,
73.156448E, 1849m a.s.|.48-22. Ajpora 2l andll ,34.589055N, 73.038963E, 1449m a.s.k. 13
viii -22.
Global Distribution: Algeria, Pakistan, Yemen, Iran, India, Egypt, Libya, Turkey, China (WSC, 2024).
Comments/Remarks (4@ OHYdH et al ., 2020); (Sajid et al
Pakistan for the first time.
Menemerus marginatus (Kroneberg, 1875)
Material Examined: Peerhari 2 and6l , 34.614692N, 72.963449E, 1585m a.s.kil-22. Pokal &
and 1 , 34.814791N, 73.071696E. 4i-22. Gantar B and13| , 34.853465N, 73.149881E. 24 -
22.
Global Distribution: Afghanistan, Central Asia, Caucasus (Russia, Azerbaijan), Iran, Pakistan, India,
Kazakhstan, United Arab Emirates (WSC, 2024).
Comments/Remarks: (Kazim et al., 2014) recorded the subjected species from Karachi, Sindh,
Pakistan and (Bauer et al., 2015) reported it in their study from Pakistan and in current research it is
reported from District Battagram.
Thyene calebi (Kanesharatnam & Benjamin, 2018)
Material Examined: Parra 1 and?2| , 34.925595N, 73.06408E, 2200m a.s.-vi22. Meeran Hills
1l , 34.584339N, 72.994E, 1711m a.s.l-iRP2.
Global Distribution: Sri Lanka, India, (WSC, 2024) and fresh to Pakistan.
Comments/Remarks: Thyene calebi was not logged previously from Pakistan. In Pakistan and the
study area, this species has never been concealed before.
Phlegra bresnieri (Lucas, 1846)
Material Examined: Shabora B and3| , 34.640558N, 73.02433E, 1711m a.s.kiil22.
Global Distribution: Southern Europe, Azerbaijan, Ivory Coast, Iran, Yemen, South Africa, Northern
Africa, Tanzania, Turkey, (WSC, 2024).
Comments/Remarks:Documented by (Ali, P. A 2023) from Pakistan. In the present study, its existence
was confirmed by examined materials from District Battagram.
Family: Sparassidae(Bertkau, 1872)
Heteropoda afghana (Roewer, 1962)
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Material Examined: Pashto 1 andl1l ,34.910452N, 73.043002E, 1792m a.s.kv022. Meeran Hills

11 ,34.584339N, 72.994E, 1711m a.s.l.-iRP2.

Global Distribution: Afghanistan, India, Pakistan (WSC, 2024).

Comments/Remarks: (Jager, 2005) described the subjected species fradpakistan. No complete
literature found on this species.

Family: Palpimanidae (Thorell, 1869)

Palpimanus gibbulus (Dufour, 1820)

Material Examined: Baba Zangal, IL and2l , 34.925308N, 73.06867E, 2420m a.s.kvi22.

Global Distribution: Central Asia, Mediterranean, (WSC, 2024) and novel to Pakistan.
Comments/Remarks:Palpimanus gibbulus is earlier not documented from any region of the country.
In the current inquiry, their life is confirmed by examined materials from District Battagram.

Family: Pholcidae (Cellar Spiders) (C. L. Koch, 1850)

Pholcus phalangioides (Fuesslin, 1775)

Material Examined: Jangrai 2 and 2 , 34.82091N, 73.156457E, 1810m a.s.kvi522.Rashang iL

and1l , 34.819251N, 73.115735E. 24i-22. Nogram Il and 3 , 34.821579N, 73.097748E. 24i-

22.

Global Distribution: Europe, New Zealand, Western Asia. Introduced to the Asia, Africa, Americas,
Australia and numerous islands (WSC, 2024).

Comments/Remarks:(Mukhtar, 2004) stated it from Punjab and also described by (Khan and Zaman,
2015) from District Buner. (Lan et al., 2020) reported it from Gilgit Baltistan, Pakistan.

Family: Tetragnathidae (Long-jawed orb-web spiders) (Menge, 1866)

Leucauge decorata (Blackwall, 1864)

Material Examined: BattagranBll andll , 34.67809N, 73.02416E, 1036m a.s.l-i2&2. Batila 1

and 1l , 34.841184N, 73.096092E, 1556m a.s.|-vi-R2. Jab Khwar P and 1l , 34.904715N,
73.047527E, 1667m a.s.l. 1222. Banna # and5l , 34.830039N, 73.063751E. 28-22. Shamlai
Thor 3l and2l , 34.67667N, 73.133215E, 1844m a.s.lib-22.

Global Distribution: Bangladesh, China, Australia, India, Philippines, Thailand, Pakistan, Indonesia,
Tanzania, Nepal, Japan, Papua New Guinea, Mozambique, South Africa (WSC, 2024).
Comments/Remarks: (Mukhtar et al., 2012) described by Sargodha and (Mukhtar et al., 2012) and
(Ghazanfar et al., 2016) also known it from Punjab, Pakistan. (Butt and Siraj, 2006) recorded it from the
area of Punjab and (Tahir et al., 2010) in the village Kirka found ihdhere district. The subjected
species were noted for the first time from the research area.

Family: Theridiidae (Comb-Footed Spiders) (Sundevall, 1833)

Theridion confusum (O. Pickard-Cambridge, 1885)

Material Examined: Gijbori 3l and 4 ,34.654325N, 72.976635E, 1277m a.s.kv092. Batangai B

and3l , 34.912014N, 73.046762E, 1928m a.s.|. 42-22.

Global Distribution: Pakistan (WSC, 2024).

Comments/Remarks:(Simmons & Marusik, 2022Jocumented it in his research work From Pakistan.
No detailed literature is available on subjected species but the present study confirmed its distribution
from Pakistan.

Family: Thomisidae (Crab spiders) Sundevall, 1833)

Runcinia grammica (C. L. Koch, 1837)

Material Examined: Nogram 3 and3l , 34.821579N, 73.097748E. 24i-22. Pagora lt and2| ,
34.646473N, 72.067454E. 05-22.

Global Distribution: Middle East to Iran, Russia (Europe to West Siberia), China, Central Asia,
Europa. Introduced to St. Helena, South Africa, Japan (WSC, 2024).

Comments/Remarks:(Mukhtar, 2004 )stated the subjected species from Punjab, Paki@ameem,
2012)known it from Malakwal Mandi Bahaudin, District Upper Punjab Province, Pakistan.

Xysticus bifasciatus (C. L. Koch, 1837)

Material Examined: Rashang WL, 34.819251N, 73.115735E. 24i-22. Ajpora 1 and 2| ,
34.589055N, 73.038963E, 1449m a.s.kviiB-22.

Global Distribution: Caucasus, China, Europe, Central Asia, Russia (Europe to South Siberia),
Kazakhstan, Turkey, (WSC, 2024) and new to Pakistan.
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Comments/Remarks:No prior records pertaining to the Xysticus bifasciatus species were discovered
in any region of the entire country (WSC, 2024).
Xysticus ferrugineus (Menge, 1876)
Material Examined: Paimal 1 and 4 , 34.742278N, 72.998298E. 4822.
Global Distribution: Europe, China, Turkey, (WSC, 2023) and fresh to Pakistan.
Comments/Remarks: There was no prior documentation of the targeted species discovered in any
region of the nation. By analyzing samples from District Battagram, Pakistan, the current research effort
revealed it for the first time from Pakistan.
Synema globosum (Fabricius, 1775)
Material Examined: Matta Torkhail 3 and 1l , 34.622718N, 73.002446E, 1220m a.s.l-il22.
Gijbori 1l and2l , 34.654325N, 72.976635E, 1277m a.s.I. Banna 1l and 1l , 34.830039N,
73.063751E. 2¥ii-22.
Global Distribution: Turkey, Caucasus, Iran, Asia, Central China, Russia (Europe to Far East), Europe,
Korea, Japan (WSC, 2024).
Comments/Remarks:(Cole, 2017) recognized the Synema globosum in their XI book from Pakistan.
Bassaniodes bufo (Dufour, 1820)
Material Examined: Ajpora il and 3 , 34.589055N, 73.038963E, 1449m a.s.kviiB-22.
Global Distribution: Mediterranean (WSC, 2024) and novel to Pakistan.
Comments/Remarks:In Pakistan, Bassaniodes bufo is revealed for the first time; there are no prior
records from the (WSC, 2024).
Heri aeus si moni (Kulczy@&ski, 1903)
MaterialExamined: Manser 8 andll ,34.653088N, 72.963237E, 1475m a.s.khvdZ2. Meeran Hills

2l and1l , 34.584339N, 72.994E, 1711m a.s.l.-iR22.
Global Distribution: Albania, Bulgaria, Greece, Croatia, Turkey, Cyprus, (WSC, 2024).
Comments/Remarks:The current research endeavor is the first to be described from Pakistan, and no
prior WSC record of the subject species was discovered.
Family: Oxyopidae (Thorell, 1869)
Oxyopes hindostanicus (Pocock, 1901)
Material Examined: Manser 2 and4l , 34.653088N, 72.963237E, 1475m a.s.l-\0Z2. Rashang
1, 34.819251N, 73.115735E. 24i-22. Ajpora 1 and3l , 34.589055N, 73.038963E, 1449m
a.s.l. 13viii-22.
Global Distribution: India, Sri Lanka, Pakistan, Bangladesh, Maldives, (WSC, 2024).
Comments/Remarks:Already documented biJrsani & Soomro, 201nd(Ghazanfar et al., 2016b)
from Sindh, Pakistan.
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Figure 3: Number Species amongst the Spidersé
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Tegenaria Tegenaria Histopona Allagelena Agelena
lapicidinarum silvestris torpida gracilens orientalis

=

Araniella Araniela

Araniella Araniela Araniella ] ; el
nympha opisthographa proxima Inconspicua cucurbitina

2

Cyclosa Neoscona Aculepeira Agal en?tea Araneus
confraga mukerjei carbonaria redii angulatus

Bijoaraneus Eriovixia Hypsosinga Cambalida Castianeira
mitificus excelsa heri flavipes zetes
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Parasyrisca Drassyllus Gnaphosa Gnaphosa Idiops
schenkeli lutetianus lucifuga leporina Species
. 0 \ L | r

Lycosa Lycosa Lycosa Pardosa Pardosa
bistriata chaperi kempi pullata bifasciata

Pardosa Pardosa Hippasa Evippa Pisaura

pseudoannulata pusiola holmerae praelongipes mirabilis

Hasarius Langona Plexippus Plexippus M enemerus
adansoni aperta paykulli clemens marginatus
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Phlegra Heteropoda Palpimanus Pholcus Leucauge

bresnieri afghani gibbulus phalangioides decorate
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Theridion Runcinia Xysticus Xysticus Synema
confusum grammica bifasciatus ferrugineus globosum

Figure: 6 Species diversity recorded from District Battagram
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Abstract

Earthworms are considered ecosystem engineers because they produce macropores, enrich soils with
nutrients, and help soil structure formation, etc. thus affecting soil properties tremendously. Earthworms
play an important role in soil formation processed provide many ecosystem services. The research

ai ms t o provi de background informati on for ear
hypothesize that steep slopes affect earthworm abundance due to the loss of soil and nutrients at the
upper third ofthe slopes and accumulation at the bottom of the slopes. Furthermore, soil moisture is
expected to be higher at the bottom than at the top of the slopes. This means more possibilities for plant
growth and thus organic plant materials that provide moredaddetter habitats for earthworms. Soll
properties were measured by a Near Infrared Device. The majority of the measured properties did not
prove our hypothesis. The phosphorous and soil moisture content is higher at the bottom of the slope
but other prperties are higher at the top. The next step is to examine the number of earthworms and the
diversity of the earthworm species to find out if there are any differences due to the slope sections.

Keywords: invertebrates, protected natural area, soil properties,

INTRODUCTION

Evaluation of natural areas; natural and other landscapes [1], especially agricultural land$&pes [2
are possible in many ways. Besides their #albwn geographical description (e.g. topography,
hydrology, climatic conditions, etc.), further-depth nvestigations of natural state, e.g. phytolith
analyses [4], invasive species analysé&][&and soil organic matter quality analysesgJ/can help to
evaluate other research results.

Soil characteristics are one of the most important inputs for the evaluation of the results of botanical [9]
and zoological [10] investigations. However, wet chemical laboratory soil analyses [11] are expensive
and timeconsuming, and thus many land usamgl researchers are cautious when planning the related
budget. Furthermore, there is an increasing number of analyses investigating the influencing the
goodness of their outputs [i13]. Alternative forms of soil analyses are getting increasing attention,
e.g. spectroscopyased measurements and handheld field devices.
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There is limited information on earthworm populations in protected natural areas of Hungary, regardless
of their highlighted role in soil formation processes, soil health and related ecosystem services. The
purpose of the recent paper is to investigateptb@ological background of a protected area where
earthworms will be investigated shortly. The area is steep (above 12%) [14]. The steepness can be a
tremendous influencing factor on earthworms so two slope sections were examined, one at the upper
third of the slope and one at the lower third of the slope. The null hypothesis was that there are
differences in soil properties (e.g. soil organic matter, phosphorous content and soil moisture are higher
at the bottom of the slope) that will induce changeseast e the amount of the earthworm population.

MATERIALS AND METHODS

The G°d°l I R Hillside is at the blistadsend Dundregiotne Pes
tothesouth t he Cser h8t Mountain to the north and the
east. This is a transitional zone between the Great Plain and the Northern Central Mountains. Due to its
transitional nature, there is a special mesoclimate, hwhielded unique vegetation. Hornbeam
(Carpinus betulus) mixed with field mapbak and smalleaved linden (Tilia cordatajak forests are

growing here. These forests are the representatives of the cool continentadteppstvegetation of

Hungary [15] Areas above 200 m and in the northern region have a cool to moderately dry climate,

while other areas have a moderately warm dry climate. There are appr. 1950 sunny hours per year. The
average annual temperature isi®5 7 AC i n tih 6 . Gndh& dhth. Fhe tlodte. p&riod

is 186 190 days in the east and 195 in the south. The average maximum temperature in sumrnier is 32.5
33.0 AC, and the average-1rBi rAiCmu i htee mmeruatl U r e i inf a
580 mm. The averagnumber of days covered by snow i$ 88, with a maximum snow thickness of

22 cm [15].

Looking at the vegetation cover, the overall picture is characterized by a vivid mosaic of different forest
associations [16]. Forests occupy the largest part of its territory, it is 39.1% of the hills, which means
19970 ha, followed by arable land, whictakes up 38.9% of the region, which is 19859.6 ha [17].

The hill stretches from the western border of Budapest to the Galga River. Its highest point is Margita
(345 m). The more important | akes are Lake Napl 8§
There is also a forest reserve within the district, which consists of two areas; the core area and
the protection zone. The core area is highly protected, while the protection zone is accessible.
The Nagyl s t rh&gy ®rast reserve was declared as orteeb63 reserves by the Minister

of the Environment in 2000.

The examined area is in the middle of t he GP°
Highway No. 3. (Fig. 1).
The G°d°l I R Hillside is close to Budapest (t

land use and land cover changes [18]. This fact must be taken into account during the evaluation
of the results.
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JUpper Slope Section

Lower Slope Section g»

Figure 1: Situation of the investigated
(Source: Google Earth)

Soil samples were taken from the uppe2®cm layer, following the collection of earthworms

from a 251257125cm soil cube. Five samples we
and 5 samples from the upper third of the slope. Soil samples weredlgam animal and

plant residues and measured with the Neftared Device (Fig. 2.).
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Figure 2: The NIR soil scanner in a garden environment during in situ measurements

The NIR device measured pHA®l), soil organic matter, total organic carbon, total N and P,
exchangeable K, Ca and Mg, CEC (Cation Exchange Capacity), total Al and Fe and soll
moisture contents. NIR spectrometer is using a wavelength range af26B00m (MEMS
technology). It is prodwed by the AgroCares company and works with the SoilCares mobile
application.

STATISTICAL ANALYSIS

The test of normality was tested by Kolmogoe@mirnov and ShapirVilk test. According to the Shapiéilk
test the Ca, Fe and CEC has mmmmal distribution so a Marwhitney Utest was used. All other data were
examined with tweway T-probe.

In the case of pH, the variability of the two groups (upper third and lower third of the slope) differs (according
to the Levene test) so the Welch test was used.

RESULTS AND DISCUSSION
Table 1. shows the results of the normality test of the data.

Table 1: Results of the normality of the data analysed

1=lower, Kolmogorow+Smirnov ShapireWilk
2=upper Statistic df Sig.  Statistic df Sig.
pH (H0) 1 372 5 .022 .828 5 135
2 312 5 127 .881 5 314
Soil Organic Matter 1 .323 5 .096 .856 5 .215
(% m/m) 2 227 5 200 .960 5 .811
P (Mechlich 3 method) 1 .200 5 200 .960 5 .805
(mg/kg) 2 .204 5 200 .969 5 .870
Total N 1 .300 5 161 .908 5 453
(9/kg) 2 237 5 200 .961 5 .814
Exchangeable K 1 .188 5 .200 .968 5 .859
(mmol/kg) 2 272 5 200 942 5 .680
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