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Dear Readers;

The fifth of ICONST organizations was held in Budva/Montenegro between 7-9 September
2022 with the theme of ‘science for sustainable technology' again. In recent years, weather
changes due to climate change have reached a perceptible level for everyone and have
become a major concern. For this reason, scientific studies that transform technological
progress into a sustainable one is seen as the only solution for humanity's salvation. Here we
ask ourselves "which branch of science is responsible for sustainability?". Sustainability
science is an interdisciplinary field of study that covers all basic sciences with social,
economic, ecological dimensions. If we consider technology as the practical application of
scientific knowledge, the task of scientists under these conditions is to design products that
consume less energy, require less raw materials, and last longer.

ICONST organizations organize congresses on sustainability issues of three main fields of
study at the same time in order to present different perspectives to scientists. This year, 129
papers from 27 different countries presented by scientists in ICONST Organizations.

72 papers from 19 countries presented in our International Conference on Engineering
Science and Technology organized under ICONST organizations. The total rate of countries
excluding Tiirkiye is 52%. Tiirkiye is the country with the highest participation with 48%,
followed by Poland 7%, Montenegro 5%, India 4%, Italy 4%, Kosovo 4%, Hungary 4%,
Slovakia 4%, Afghanistan 2%, Czech Republic 2%, Iran 2%, Algeria 2%, Ethiopia 2%,
Central African Republic 2%, Romania 2%, Russia 2%, Serbia 2%, North Macedonia 2% and
Moldova %?2.

31 papers from 9 countries presented in our International Conference on Life Science and
Technology organized under ICONST organizations. The total rate of countries excluding
Tiirkiye is 58%. Tiirkiye is the country with the highest participation with 42%, followed by
Poland 16%, Bulgaria 12%, Slovakia 8%, Philippines 6%, Czech Republic 3%, Tunisia 3%,
Algeria 3% and Switzerland 3%.

Finally, 26 papers from 10 countries presented in our International Conference on Natural
Science and Technology organized under ICONST organizations. The total rate of countries
excluding Tiirkiye is 65%. Tiirkiye is the country with the highest participation with 35%,
followed by Serbia 19%, Slovakia 11.5%, Algeria 8%, India 8%, Croatia 3.8%, Ethiopia
3.8%, Hungary 3.8%, Kosovo 3.8%, South Africa 3.8%.

As ICONST organizations, we will continue to organize organizations with the value you

deserve in order to exchange ideas against the greatest threat facing humanity, to inspire each
other and to contribute to science. See you at your future events.

ICONST Organizing Committee
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Artificial underwater reefs and habitats. Concept and organization
of biosystems

Plamen Penev Penev!”

Abstract: Mussels are the most widespread and most desirable inhabitant of the underwater
artificial reef. As mussels feed mainly on plankton, they are an important consumer of the super-
abundance of microalgae and thus play an important role in water purification. This is especially
important for the seas, as large amounts of plankton can suffocate bottom ecosystems. In turn,
the over-abundance of microalgae is the result of water pollution as a result of human activity.
Thus, in practice, the artificial reef is a solution to deal with the effects of marine pollution.

Keywords: Marine solutions, ecosystems.

* Corresponding author: plamenpenev1971@abv.bg
1
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Effect of resveratrol on the development of diabetes complications

Piotr Bramora'®, llona Kaczmarczyk-Sedlak?®

Abstract: Diabetes mellitus belongs to the group of metabolic diseases in the course of which
chronically elevated blood glucose levels are noted. It is believed that the disease is caused by
both genetics and environmental factors. Currently used drugs in the treatment of diabetes do
not fully prevent complications such as cardiomyopathy, retinopathy, neuropathy and diabetic
nephropathy. Moreover, some patients do not observe to the established treatment regimen due
to economic factors and side effects associated with the therapy. Therefore, it is necessary to
search for new drugs based on compounds of plant origin that can more effectively inhibit the
development of diabetic complications. Resveratrol is one of the phytoalexins that are produced
in response to damage or the presence of pathogens. The natural sources of this compound are
fruits, vegetables, grains and legumes. Resveratrol has many biological properties valuable for
health, such as anticancer, cardioprotective and antioxidant properties. It has been documented
on the basis of the found studies that resveratrol normalizes glycemia, improves insulin
sensitivity of tissues, and protects pancreatic B-cells against apoptosis. It has also been
confirmed that this phytoalexin is a powerful antioxidant that inhibits the excessive production
of free radicals and lipid peroxidation. It should be added that resveratrol is a compound of low
toxicity. Unfortunately, it is characterized by low bioavailability, so further research should
focus on obtaining resveratrol derivatives with greater absorption by the human organism. Due
to the promising results of in vitro and in vivo studies, experiments should be continued to fully
understand the molecular mechanisms of action, pharmacokinetics, pharmacodynamics and
side effects.

Keywords: diabetes mellitus, metabolic diseases, resveratrol, insulin sensitivity, apoptosis

! Medical University of Silesia in Katowice, Faculty of Pharmaceutical Sciences, Department of Pharmacognosy
and Phytochemistry, Sosnowiec, Poland
* Corresponding author: p.bramora@gmail.com
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Antimicrobial activities of Citrus aurantium and Citrus reticulata
essential oils

Nouara Ait Mimounel”, Ahlam Otmani?, Bouchra Benabdi®

Abstract: Essential oils (Eos) are secondary metabolites of plant and complex mixtures of
volatile lipophilic constituents. Essential oils and some of their constituents are used in
pharmaceutical products for their therapeutic activities but also in agriculture as food
preservatives. In this study the chemical composition, antibacterial and antifungal activities of
Citrus aurantium and Citrus reticulata essential oils from Algeria were investigated. The
essential oils obtained by hydrodistilation of the aerial parts of the two species were analysed
by GC/MS. Monoterpene and sesquiterpene were present in high percentages. The GC/MS
analysis of C. aurantium Eo revealed the presence of limonene (65.3%), B-pinene (10.45%),
and B-caryophyllene (8.45%) representing together 84.2% of the total Eo composition. The Eo
from C. reticulata was constituted mainly of B-pinene (22.53%), a- humulene (20.92%), and
linalool (10.96%).

Antibacterial analyses were performed using agar well diffusion method. The bacteria evaluated
were Staphylococcus aureus, Escherichia coli, Proteus vulgaris and Pseudomonas aeruginosa.
The Gram-positive bacteria Staphylococcus aureus was more sensitive to the tested Eos than
the Gram-negative bacteria. Mandarin orange EO had the highest activity against all the tested
strains.

Antifungal properties were determined by the poisoned food method using Czapek Yeast Agar
(CYA) medium against Aspergillus (Aspergillus flavus, Aspergillus parasiticus, Aspergillus
fumigatus, Aspergillus carbonarius, Aspergillus tamarii) and Penicillium (Penicillium sp.)
species. The obtained results showed percentages of inhibition ranging between 3.4% and
73.1%. According to these findings, the tested EOs could be used as a

Keywords: Citrus aurantium, Citrus reticulata, GC/MS, antifungal

* Corresponding author: nouara_@live.fr
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Fungal diseases of cultivated plants in aquaponic systems —
prevention by VIR-NIR spectroscopy monitoring

Ivaylo Sirakov!", Katya Velichkova?, Toncho Dinev?, Desislava Slavcheva-Sirakova?,
Elica Valkova®, Milena Tzanova®, Dimitar Yorgov’, Vasil Atanasov?, Stefka Atanassova®

Abstract: The aquaponics is a system where aquaculture and hydroponic are integrated. The
plants in aquaponics are cultivated in high humidity environment which benefits the
development of fungi pathogens. An important factor in the combat of fungi pathogens in this
system is the prompt detection of their appearance which could prevent their spreading. In this
respect, various methods of fungi diseases detection could be used as a valuable tool in
aquaponics system. The aim of this study was to apply the NIR spectroscopy to test an
aquaponically cultivated lettuce (Lactuca sativa) infected with different fungi pathogens. The
lettuces on third leaf formation were placed in tanks filled up with the water from aquaponics
system every second day. The tanks were stored at the Botanical laboratory of the Faculty of
Agriculture where appropriate climatic conditions were assured. The plants were infected with
different fungi pathogens - Aspergillus niger NBIMCC 3252, Alternaria alternata NBIMCC
109 and Fusarium oxysporum NBIMCC 125. Spectra features of tested plants were obtained
nondestructive in 450-1100 nm region using fiber-optic reflectance probe and USB400
spectrometer (OceanOptics, Inc.). Vegetative indices used in remote sensing were calculated
using reflectance at different wavelengths. Differences between the reflectance spectra of
healthy and infected leaves were obtained. The vegetative indices, most sensitive to the
presence of these diseases were identified. The conducted experiment showed that VIR-NIR
spectroscopy is a precious tool for detection and prevention of fungi diseases in plants cultivated
in aquaponics conditions.

Keywords: Aquaponics, Fungi diseases prevention, VIR-NIR spectroscopy, Vegetative indices

1 Aquaculture, Bulgaria
* Corresponding author: ivailo_sir@abv.bg
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Management of nutrient supplementation in aguaponics system

Katya Velichkoval”, lvaylo Sirakov?, Desislava Slavcheva-Sirakova?, Stefka Stoyanova®,
Mitko Georgiev®, Stefka Atanasova®

Abstract: The aim of current study was to retrace the influence of timing application of micro
and macro nutrients in pepper cultivated in aquaponics on optical determinate vegetate indexes
and their quantity in plants. In experimental aquaponics system three times intervals 1, 3 and 4
hours of application of micro and macro GHE essentials (Oligo Spectrum) elements at
concentration 2 ml/l were applied on pepper. Common carp with average weight of 306+1,80
g were cultivated in fish section part of aquaponics system. The continuation of experiment was
60 days. At the end of trial the following parameters were analyzed — final weight of carp, FCR,
concentration of micro and macro elements in plants, biomass of plants and length of roots.
Spectra features of tested plants were obtained nondestructive in 450-1100 nm region using
fiber-optic reflectance probe and USB400 spectrometer (OceanOptics, Inc.). Chemical analyses
of micro and macro elements in plants were also analyzed. The current study showed that VIR-
NIR spectroscopy could be used for early alert for detection of micro and macro elements
deficiency in plants cultivated in aquaponics system.

Keywords: Aquaponics, Macro, Micro elements, Spectroscopy

1 Trakia University, Stara Zagora, Bulgaria
* Corresponding author; genova@abv.bg
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Preliminary investigation of UF resin substitution by bark-residue-
based binder

Aleksandra Jezo®, Grzegorz Kowaluk?

Abstract: Nowadays, in the wood-based composites industry, aspects such as ecology and
joining the current circular economy play a very important role. However, user safety is also
very important. Formaldehyde is one of the hazardous substances which, if emitted too high,
can harm human health. Unfortunately, binders containing formaldehyde still reign supreme in
the wood-based panels' industry. Therefore, this research concerns the possibility of using
ground waste bark as a formaldehyde-free and ecological binder in the production of
particleboards. The main component of the mass used is suberic acid, which is a colorless,
crystalline solid used in the synthesis of drugs and the production of plastics. The particleboards
produced as part of the work have been widely characterized, also referred do European
standards requirements.

It should be mentioned, that the use of ground bark, and thus the elimination of synthetic
adhesives in the production process, allows the reuse of wood raw material, which fits perfectly
with the idea of upcycling.

Acknowledgement: These research have been funded by the National Science Centre, Poland
under the ForestVValue Programme, reg. no. 2021/03/Y/NZ9/00038.

Keywords: Particleboard, Glue, Binder, Formaldehyde, UF, Bark

1 Warsaw University of Life Sciences — SGGW, Poland
* Corresponding author: grzegorz_kowaluk@sggw.edu.pl
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An attempt to upcycle pine tree branches for particleboard
production

Anita Wronka!", Grzegorz Kowaluk?

Abstract: Due to their small diameter, irregular shape and size, and the high bark content,
among other reasons, the tree branches are very often not widely used in the wood industry. To
obtain as much wood as possible in a short time, in pine forests, the pruning is carried out every
few years, removing branches. They are most often used as fuel or bedding, which means that
the carbon dioxide they contain reaches the atmosphere faster. In this research, the Pinus
sylvestris L. branches have been fragmented, and six variants of panels were made with
different mass fractions of particles from the branches.

The research shows, that the milling of pine branches produces smaller particles than from
regular wood. The amount of dust was also higher in the particles produced from the branch
material. The mechanical properties of the panels have been reduced with the increasing amount
of pine branch particles. However, for most of the features of the tested panel variants, the
minimum requirements of European standards for furniture panels were achieved. Thus, the
potential for the higher added value of pine branches, a lengthening of their economic life cycle,
and the fact that carbon dioxide remains "bound" for a long time before being released into the
atmosphere was highlighted.

Acknowledgment: The presented study was completed within the activity of the Student
Furniture Scientific Group (Koto Naukowe Meblarstwa). The selected investigations have been
funded by the National Science Centre, Poland under the ForestValue Programme, reg. no.
2021/03/Y/NZ9/00038.

Keywords: upcycling, particleboard, tree branches, pine, bark

1 Warsaw University of Life Sciences — SGGW, Poland.
* Corresponding author: anita_wronka@sggw.edu.pl
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Interdisciplinarity between Trans Humanism and the imagination
of INBIC

Amine Elgheryeni'", Mona Turki?

Abstract: The Trans Humanism puts -as the American association indicates to arrive at such
results- on an «interdisciplinary approach» making use of current techniques, such as
information technology and genetic engineering, and future technologies such as
nanotechnology and artificial intelligence. In short, the NBIC* rather than studying each of its
domains separately and individually it is therefore more useful to approach them together from
the angle of their convergences and mainly from the angle of nanotechnologies.

In fact, the latter appear to be cumulative techniques to some extent underlying the other three,
as their future applications are expected to lead to significant progress in this area. It is obvious
to mention that the term “Nanotechnology” can be used to designate any type of technology,
technique or invention taking place at the nanometer scale (the billionth of a meter the atomic
and molecular scale) therefore can designate techniques coming from distinct domains but
converging by their applications towards what is presented as a frontier the Nano-World. In this
direction of thought, our objective is to be able to intervene at the nanometric scale in order to
obtain a truly demiurgical power on matter but also on the living

Keywords: living, NBIC, Arts, Artificial inteligence, Nano

1 Université de Gabés - Tunisie

* Corresponding author: elgheryeniamine@yahoo.fr
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Recycling potential of lignocellulosic biodegradable layered
composites

Anita Wronka!", Grzegorz Kowaluk?

Abstract: Due to the limited resources of wood raw materials, and thus, rising prices and
shortage of wood and wood-based materials on the market, intensified interest in the potential
of recycling of lignocellulosic composites should be paid. In this research, the attempt has been
made towards two different methods of disintegration of produced wood layered composite,
bonded with the use of biodegradable, natural origin, renewable resources binders, like
polylactic acid (PLA), polycaprolactone (PCL), polyhydroxyalkanoate (PHA), as well as
cellulose acetate, and, production of new lignocellulosic-based composites. The disintegration
has been conducted by 1) thermal recovery of lignocellulosic layers, and 2) mechanical
processing (chipping). The prototypes of the composites made of recovered raw materials have
been produced on a laboratory scale, and the basic characteristics of the composites were
completed, as well.

The research shows, that there is possible to recycle the raw materials of lignocellulosic layered
composites bonded with biopolymers when applying both methods, mentioned above. In the
case of thermal recovery, the profitable reduction of biopolymer binder needs has been found
to reach the properties of the reference composite. Mechanical disintegration of layered
composite lead to producing useful particles, that allow producing particle composite bonded
with biopolymer.

Acknowledgment: The presented study was completed within the activity of the Student
Furniture Scientific Group (Koto Naukowe Meblarstwa). The study has been co-financed by
the Polish Ministry of Education and Science from the state budget under the program “Student
scientific groups create innovations” (Studenckie kota naukowe tworza innowacje”)—
agreement no. SKN/SP/495845/2021.

Keywords: composite, plywood, biodegradable, PLA, PCL, PHA, cellulose acetate, recycling,
upcycling
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The aspects of biodegradation of lignocellulosic layered composites
with biopolymer binders

Patrycja Rosa!, Anita Wronka?, Grzegorz Kowaluk®"

Abstract: The susceptibility of materials to biodegradation conditions is one of the key factors,
that need to be taken into account when new composites are developed. This limits the end-of-
life of all materials. The biodegradability scenarios allow excluding biodegradable materials
from the waste stream. In this research, the main requirements of 1SO 14855 standard have been
adopted to estimate the susceptibility to biodegradation of lignocellulosic composite materials,
produced with the use of biopolymers as a binder. The aim of this research was the
characterization of biodegradability of designed and produced in laboratory conditions, wood
layered composites, bonded with the use of biodegradable, natural origin, renewable resources
binders, like polylactic acid (PLA), polycaprolactone (PCL), polyhydroxyalkanoate (PHA), as
well as cellulose acetate.

According to the conducted research, the aerobic biodegradability and disintegration of tested
lignocellulosic layered composites bonded with selected biopolymers have been confirmed.
The differences between biodegradability aspects of tested biopolymer binders have been also
highlighted. The results show, that the designed composites can positively contribute to the
circular economy rules since there are not loading the environment with waste.

Acknowledgment: The presented study was completed within the activity of the Student
Furniture Scientific Group (Koto Naukowe Meblarstwa). The study has been co-financed by
the Polish Ministry of Education and Science from the state budget under the program “Student
scientific groups create innovations” (Studenckie kola naukowe tworza innowacje”)—
agreement no. SKN/SP/495845/2021, as well as by the Polish National Agency for Academic
Exchange, agreement no. PPN/BFR/2020/1/00042/U/00001.

Keywords: composite, biodegradation, PLA, PCL, PHA, cellulose acetate, recycling,
upcycling
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The impact of climate change on food self-sufficiency: a case study
of the Slovak

Peter Bielik'", Dominika Ceryova?, Viktéria Bend’akovas, Patricia Husarova“,
Peter Bulla®

Abstract: Agriculture is one of the economic sectors most exposed to the global climate and
its effects are likely to be transferred to the intensity, cost, efficiency, and structure of
agricultural production. The main goal of the poster is to assess the effects of climate change
on agriculture and food self-sufficiency in the Slovak Republic. Slovakia is not self-sufficient
in food and is currently below the level of 40 percent. The growth of Slovakia's food self-
sufficiency is particularly important in the context of climate change because it is self- sufficient
only in grain production. As a result of the EU's focus on biofuels, not a small part of the
rapeseed and corn harvest ends up in factories producing mero added to diesel and ethanol
added to gasoline. Biogas plants are being built in agriculture, where the main medium is not
manure, but biomass from corn. When researching the growth of Slovakia's food self-
sufficiency, we must consider the food self-sufficiency of the European Union, which is
positive with some exceptions, but the aging of the continent predetermines the EU as a net
exporter in the future. In our research we will use the model PASMA, is an economic land use
optimization model for agriculture by autors Schmid, E., Sinabell, F. (2007). PASMA model
maximizes total gross margins from land used for crop production and livestock breeding in all
NUTS regions of Slovakia, including interdependencies between production potential, private
consumption, international trade relations and agricultural policies.

Keywords: climate changes, PASMA model, self-sufficiency, crop production
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Conditions and Challenges of Weaving Culture in Ibaan, Batangas:
A Case Study Towards Sustainability

Annabelle B. Magsino'*, Joven Castillo?> Marc Jeric® Farofaldane Joan* M. Villanueva®

Abstract: With more than seven thousand islands comprising the Philippines, each community
poses a unique and diverse culture manifested in the form of art through work which has become
one of the means of livelihood for everyone. One of which is the weaving culture that has been
distinctive because of its power to unite people as strong, resilient communities bound by living
tradition and colorful textile patterns and motifs. A mixed research design (case study) was
applied through the DMAIC approach and RULA/REBA (Rapid Upper Limb Assessment /
Rapid Entire Body Assessment) Methods to allow an in-depth, multi-faceted exploration of
complex issues in their real-life settings. Based on the results, most process steps are generally
done in a seated position, repetitive in nature, and require attention to detail. There has been
evidence of musculoskeletal discomfort from upper to lower extremities among the weavers for
the past 12 months and a REBA score of 4 to 8 poses medium to high risks. Worker postures
vary from leaning to sitting straight while working throughout the day. Awkward postures were
also observed. Hence, there were concerns with seat height, seat adjustability, working space,
work posture, illumination, and ventilation which contributes to musculoskeletal discomfort
experienced by the weavers.

Keywords: Social Science, traditional weaving culture, RULA/REBA assessment,
musculoskeletal disorder, mixed research
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Sustainability of Religious Tourism in Lipa City, Batangas amid
Covid-19 Pandemic

Mary Joy O.'", De Castro Jinky R.2, Asugui Alfie V.3, Lindo Mila M.#, dela Cruz®

Abstract: COVID-19 pandemic has greatly affected many sectors of the economy. The tourism
industry has felt the negative effects of the pandemic causing several areas to halt their
operation. The researchers opted to conduct a relevant study on the sustainability of religious
tourism in Lipa City, Batangas amid the pandemic. The study used descriptive — survey form,
using a quantitative approach. The findings included the need to strengthen faith in God,
observe health protocols in religious gatherings, provide just and appropriate compensation to
workers, and assign personnel to remind tourists to follow the health protocols. Identified
challenges are retrofitting of religious sites to accommodate pilgrims and wider parking space
to prevent overcrowding. There is significant relationship between social, economic, and
environmental dimensions of sustainability. Religious tourism in Lipa City can be sustained
amid COVID-19 pandemic. The study highlighted the necessity for religious tourism
management to carefully plan religious activities that aim to strengthen people’s faith in God,
consider virtual tourism, provide flexible incentives to workers, assign personnel to remind
tourists to follow the health protocols, ensure standardized, well-communicated, and firm
implementation of

Keywords: Sustainability, Religious Tourism, Sustainability Dimensions, COVID-19
Pandemic, Challenges, Action Plan
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Hulled and Naked Oat Yield in Conventional and Organic Farming

Petr Konvalina®®, lvana Capouchova?, Vaclav Dvoiadek®

Abstract: Hulled and naked oat is a perspective crop for the organic farming becouse has low
requirements on soil fertility and good competition ability against weeds. The aim of our study
was to compare grain yield production of naked and hulled oat in organic and conventional
production systems. Small plot trials were conducted in two locations in the Czech Republic
for three years (2018-2020). We used four varieties of hulled oat and one variety of naked oat.
The average grain yields at the locality in Prague in the organic growing system were lower
than in the conventional growing system (organic on average 4.5 t/ha, conventional 5.7 t/ha).
In Ceské Budgjovice the organic growing system showed similar results (organic 3.0 t/ha,
conventional 5.0 t/ha). The gap between organic and conventional growing systems was 30%
in yield. Similarly, the number of panicles in the organically grown system per square meter
was reduced too. The thousand grain weight reached similar values in the organic and
conventional systems on both locations. The lower productivity of organically grown oat was
caused by the lover tillering ability of plants. However, in the conventional system, herbicides
were applied and the crops were fertilized with nitrogen at a rate of 60 kg of nitrogen per
hectare. In the organic system, the nutrient nitrogen was based on nitrogen balance within the
crop rotation. Based on our results we can propose both types of oat (hulled and naked) as
perspective crops for organic farming. An organic farmer can expect to achieve stable yields
which, in less favorable conditions for the production of cereals in the organic system, may be
close to the level of conventional yields.

Acknowledgment: This study was supported by the project NAZV MZe Czech Republic, No:
QK1810102.

Keywords: hulled oat, naked oat, organic farming, conventional farming, yield
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The Impact of Climate Change on Food Self-Sufficiency: a Case
Study of the Slovak Republic

Peter Bielik!", Viktéria Bend’akova?, Dominika Ceryova3, Patricia Husarova*,
Peter Bulla®, Stefaniia Belinska®

Abstract: Agriculture is the sector most affected by climate change. About 30 years ago,
Slovakia was almost completely food self-sufficient, but currently it is about 37% of food self-
sufficiency. In this context, does climate change affect food self-sufficiency, or are there other
factors at work? Due to climate change, scientists are looking for ways to increase overall self-
sufficiency in agricultural and food production, since Slovakia has a low level of food self-
sufficiency compared to other small open economies. And this food self-sufficiency, based on
research results, continues to decline relatively. The level of food security is just as low. The
truth is that in recent times, agriculture and all food production has been very adversely affected,
especially by lack of moisture and weather fluctuations - extreme drought, heavy rains, uneven
rainfall, floods, extreme low temperatures, often during the early spring. The aim of the study
was to model the opportunity costs of various technologies for growing plants in a selected area
in a changing climate. The economic aspects of the combined biophysical and economic data
at the model site were also evaluated. The premise of the activity is the creation of a model for
the territorial integration of biophysical and economic data on selected plant products. The
integrated model framework is used to create an eco-economic model of the impact of plant
production. The integrated model combines biophysical and economic data into an agricultural
land use optimization model considering different cultivation methods, or under different
climate scenarios.

Keywords: climate change, food security, food self-sufficiency, economic model of the
opportunity costs, optimization
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Predicting of the future changes of hawthorn (Crataegus monogyna
JACQ.) and rosehip (Rosa canina L.) in Antalya

Serkan Ozdemir!”

Abstract: The effects of climate change on ecosystems are becoming more and more dramatic.
Especially the changes in the distribution of plant and animal species draw attention. In this
study, it was aimed to determine the potential suitable areas of Crataegus monogyna JACQ. (C.
monogyna) and Rosa canina L. (R. canina) distributed in Antalya, which has a typical
Mediterranean climate, and to reveal future changes. These species have a significant
commercial use. At the same time, they are consumed as food by wild animals and can be an
indicator of the main forest tree species depending on the site. Therefore, in present study, the
potential distribution modellings of the mentioned species under current and future climatic
conditions were carried out with the MaxEnt method using the climate data downloaded from
the CHELSA database. Future climate predictings were performed for three different scenarios
(SSP12.6, SSP37.0, SSP58.5) for the period 2071-2100. The mean AUC values of the models
acquired for C. monogyna and R. canina were determined as 0.96 and 0.87, respectively. In the
potential distribution maps, the predictive values were grouped according to the 0.5 threshold
value and potential suitability maps consisting of two colors were obtained. According to these
maps, it was seen that 1158 hectares of potential suitable areas for C. monogyna and 7661
hectares for R. canina were found in terms of current climatic conditions. However, due to
future climatic conditions, it has been predicted that C. monogyna has lost almost all of its
potential suitable areas and R. canina has lost all of it.

Keywords: Climate change, hawthorn, maximum entropi, rosehip, species distribution
modeling
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Habitat Suitability Modelling of Brown Bear (Ursus arctos) in
Turkey

Ahmet Acarer!”, Ahmet Mert?

Abstract: Ursus arctos belonging to the genus Ursus of the family Ursidae is the largest
terrestrial mammal species in Turkey. In addition to its distribution in the Black Sea and Eastern
Anatolia regions in Turkey, it is known that this distribution extends to the Mediterranean
region after it was taken under protection in 2003. Although the distribution of Brown bear is
not under threat in our country, the risks of habitat isolate or fragmentation still continue. For
this reason, habitat suitability modeling methods come into prominence for sustainable
management of wild animal species whose habitats are limited to a certain area. Habitat
suitability modeling are divided into two as methods that work only present and present-absent
data. Maximum entropy which only works with present data, is a frequently preferred method
in wildlife studies as it produces reliable models with the least present data. For this reason, the
Maximum entropy which gives high reliability and accurate results has been preferred for the
habitat suitability modeling of the Brown bear, which is distributed in Turkey. For this purpose,
the existing data of the Brown bear were obtained from the master’s and doctoral theses made
in Turkey. The modeling process was carried out with 47 different variables that could be
effective on the target species with the obtained present data. As a result, habitat suitability
mapping of Brown bear which has an important place in Turkish tribes from past to present,
has been revealed.

Keywords: Brown bear, habitat suitability mapping, maximum entropy, wildlife
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Nursing Profession: An Approach Related to Healthcare Market
Sustainability

Indrit Bimil", Daniela Bimi?

Abstract: Nowadays we are facing many problems regarding the healthcare market. In many
countries in Europe and worldwide healthcare systems are having some phenomena like
workforce crisis, turnover of staff, etc. So the society of one country is losing one of the main
components of life, who is taking care of health at different ages, especially in geriatric age.
After exploring the PubMed-related “nursing sustainability” we saw that are more than 13.000
articles and papers related this topic. Papers were related to the nursing workforce, education,
job satisfaction, turnover, work environment, and equipments, etc. The nursing population
needs to meet all the requirements and needs to be effective in their daily routine work.
Healthcare settings need to be able to enhance the quality of life and improve the well-being in
this population. Nurses need to eat well, regular exercise, and maintain a healthy and balanced
state of mind. These can assure quality nursing care and a sustainable work environment for
nurses and other healthcare staff.

Keywords: nursing sustainability, quality nursing care, work environment
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Determining The Level of Knowledge About Hepatitis Virus And
Hepatitis VVaccine of Students

Siddika Ersoy?”, Siikran Ozkahraman Koc?, Sultan Palantoken?

Abstract: Studies on hepatitis B in the literature have generally focused on the relationship
between stab wounds of high school students and healthcare workers and hepatitis B. Studies
on hepatitis B vaccine and virus with university students, which are a very large population,
have been limited. In the light of these data, our research was written to determine the level of
knowledge of university students about hepatitis vaccine and hepatitis virus. In order to realize
the purpose of the descriptive research, a questionnaire study was conducted with the students
studying at the Faculty of Health Sciences of Isparta Siileyman Demirel University by face-to-
face interview method. It was completed with 443 students who filled out the questionnaire
completely.

The sociodemographic characteristics of the group included in the study were examined and
their knowledge levels about hepatitis B were compared with their knowledge of the ways of
HBYV transmission and ways of protection from HBV. Mean age of the participants was 20.15
+ 1.022(18-26); 80.10% (355 people) were women; 68.80% (305 people) are nursing students.
The 83.70% of the respondents stated that they received training on Hepatitis B; 51.70% of the
respondents stated that they have sufficient information. only 16.90% of the participants said
that they knew the symptoms of hepatitis B disease; It was determined that 68.60% said that
they knew the transmission ways of hepatitis B disease. Only 225 (50.88%) of the participants
said they were fully vaccinated against hepatitis B. The education given to students in the field
of health should be restructured

Keywords: Hepatitis B, Level of Knowledge, Health
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Predicting the potential distribution areas of Cistus creticus L. in
Acipayam district

Musa Denizhan Ulusan®”

Abstract: In recent years, there may be significant changes/decreases in the distribution of
species due to reasons such as climate change, grazing pressure, and deforestation. Hence, the
species with commercial use are important and their sustainable use comes to the fore. For this
reason, it was aimed to determine the potential suitable areas of the Cistus creticus L. (C.
criticus) species, which has important medical use. Distribution modeling of the species was
performed using the MaxEnt method with 28 presence data obtained from Acipayam district.
As the climate variable, 19 bioclimatic variables obtained from the WorldClim database were
preferred. In addition, 8 topographic variables were also included in the modeling process.
Firstly, correlation analysis was applied to eliminate the multicollinearity problem. In this
direction, 12 variables were selected and included in the modeling by eliminating the variables
with high correlation (>0.80) with each other. As a result of the modeling with the selected
variables, the AUC value of the model was determined as 0.95. Finally, it was determined that
the C. creticus was distributed in a limited area within the study area.

Keywords: Indicator plant species, interspecific correlation analysis, principal component
analysis, productivity, red pine
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Major maize pests and diseases in Pioneer varieties for Varna
region

Dimitar Vasilev *, Svilen Radev !, Antoniya Stoyanova?

Abstract: Six maize varieties were studied: R-9241, R-9889, R-8409 R-8812, R-0216, R-0217.
Vegetation period showed mid-early duration, positioned at the beginning of FAO 400.
Deciduous weeds were widely spread: Amaranthus retroflexus and Sinapis arvensis. High
weeding level was found with wheat weeds Echinochloa crus-galli and Sorghum halepensis. In
our study we also found high weeding level with Convolvulus arvensis and Cirsium arvense.
The studied mid-early Pioneer hybrids for the region of Varna showed an average yield of
1141kg/da. Maize hybrids P-0216 and P-0217 were characterized by the highest grain yield,
1217 kg/da and 1290 kg/da respectively. The studied indicators for the yield elements showed
that the average plant height was 312 cm. The research found that the average height of the
main ear was 131 cm. Hybrids P-9889 and P-0216 were the lowest, at 124 cm and 128 cm
respectively. The weight of 1000 seeds varied from 321.5 g to 390.2 g for hybrid P-0217. The
average value of all hybrids on this indicator was 357.2 g. The studied hybrids had been found
to have relatively good disease resistance, in particular to corn smut and fusarium. Common
rust attack was relatively weak. Hybrids P-0216 and P-0217 showed very good resistance to the
studied diseases.

Keywords: maize, varieties, economic qualities, diseases

1. Introduction

Corn is the third most popular crop in the world in terms of area occupied after wheat and rice.
The United States are the leader in corn production /about 1/3 of worldwide corn production/,
followed by China, Brazil, Argentina, Ukraine, India, Mexico, South Africa, Russia, Canada
and others. In the recent years in our country sunflower crop has replaced corn crop in terms of
crop area. In 2019, the harvested corn areas were 5.609.110 da, and the average yields were 711
kg/da. This is the crop with the highest productive potential in the cereals group (OECD-FAOQ,
2020).

It is grown mainly for grain, but also in large areas for livestock feed. Corn kernel is
characterized by high caloric content /1 kg grain equals 1.34 feed units/, but is low in protein
and essential amino acids lysine and tryptophan. It is used mainly for feed - as a basic raw
material for combined concentrated feed production, but also as a raw material for starch,
glucose, sugar, spirits, semolina, vegetable oil and alcohol (Glogova, 2007).

! Konstamtin Preslavski University of Shumen, Faculty Natural Sciences, Department of Plant Protection,
Botany and Zoology, City Shumen 9700, Bulgaria
2 Trakia University, Faculty of Agriculture, Department of Plant Production, City Stara Zagora 6000, Bulgaria
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Maize has a high weed sensitivity in the early stages of its development, especially in cases
where the emergence of the plant is delayed due to adverse conditions. It has been
experimentally proven that if there is severe corn weeding, seed yield can be reduced to 77-
91%. We can reduce losses caused by weeds by their timely removal. Maize crops have wide
rows, which are a prerequisite for a large number of weeds in the open space. Due to their
adaptability in eco agri-cultural environment, they grow and develop faster, strongly competing
corn plants. Massive distribution of perennial rhizomatous and rhizomatous weeds on arable
land creates serious problems in maize cultivation (llchovska, 2004., Ilchovska, 2007). Annual
weed reports are very important in order to develop effective weed control measures.
Systematic survey data on an area makes it possible to predict any change in the weed
composition (Tonev, 2000., Tonev, 2000).

It is known that some agro-technical factors in combination with the yearly meteorological
conditions affect both the productivity of a crop rotation and the productivity of the crops
included (Tsvetanova et al. 1996., Yordanov, 2004). Mineral fertilization has a positive effect
on the maize yield structural elements, and tillage systems have almost no effect on them.
Structural elements analysis of different maize varieties yields are the basis of research by
authors (Hristov and Petrov, 2006, Nankov, 2006). Maize plants productivity is determined by
the number of cobs and a number of parameters (size, weight, number of rows, seeds, weight
per 1000 grains) (Dimitrov and Dochev, 2015).

The aim of the present study is to establish the productive potential of maize hybrids and some
major pests for Varna region.

Material and methods

2020-2021 climatic factors were very favorable for corn growth. The average precipitation
amount for the vegetation period was 312 I/m2. Only in June, during the two years of testing,
the average rainfall was 206 mm/m2. The main focus was on the grain yield structural elements
and detection of maize diseases. Herbicide Team was used for maize weed control technology,
at a dose of 250 ml/da. The herbicide was introduced in crop phase 3-5 corn leaf, which allowed
us to take into account the weed composition. Weed species composition determination was
done by a route method - using meters diagonally across the field. 5 meters of each variety were
reported in detail (Tonev, 2000). For checking disease attacks, the middle six rows of the
experimental area were surveyed, taking into account the disease attack per 100 plants. We
presented graphically the infested plants by the observed diseases (Bobev, 2002., Bobev, 2009.,
Hristov, A, 1976., Nakov et al. 1999., Shindrova, 2012).

Results and discussion

Corn crop set its productivity potential relatively early. Weed existence in those phases greatly
reduced yields. Corn weeding was from the group of early weed species Sinapis arvensis,
Polygonum convolvulus), etc.; late spring species Amaranthus retroflexus, Setaria sp.,
Chenopodium album, Datura stramonium, Solanum nigrum, Poligonum aviculare, Poligonum
lapathifolium, Xanthium strumarium, Echinochloa crus-galli, etc. There was massive spread of
rhizomatous and root-shoot weeds - Sorghum halepensis, Convolvulus arvensis, Cirsium
arvense, Sonchus arvensis. The reasons for that were different: misuse of agricultural
technology - use of cutters and disc tools for treating rhizome weeds, improper crop rotation,
improper herbicide application, mistimed treatment, inaccurate doses, etc. The perennial weed
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species Sorghum halepensis, Convolvulus arvensis, etc. were greatly multiplied with
monocultural corn cultivation.

Table 1 presents the data from the weeding survey on the studied areas. Crop examination
showed that the strongest weeding was with deciduous weeds Amaranthus retroflexus and
Sinapis arvensis. Very strong weeding was found with Echinochloa crus-galli and Sorghum
halepensis. Our survey also found significant weeding with Convolvulus arvensis and Cirsium
arvense. The use of Team herbicide at a dose of 250 ml/da was correctly assessed, mainly due
to the significant presence of Sorghum halepensis weeds.

Table 1. Weed composition in maize

Weed species Weeding Weed species Weeding

Amaranth
(Amaranthus retroflexus L.)
Chicken millet (Echinochloa crus-galliL,) | +++++ | Johnsongrass (Sorghum halepensis L.) ++++

++++ Field mustard (Sinapis arvensis L.) ++++

Field bindweed (Convolvulus arvensis L.) +++ Canada thistle (Cirsium arvense L.) +++
Cocklebur (Xanthium strumarium L.) + Field poppy (Papaver rhoeas L.) +
Polish cellar . .
(Anthemis arvensi L) + Nightshade black (Solanum nigrum L.) +
Lambsquarters (Chenopodium album L.) ++ Wolf apple (Aristolochia clematitis L.) +
Corn - cleavers (Galium
tricorne L) + Couch-grass (Cynodon dactylon L.) +

Wild buckwheat

(Polygonum convolvulus L.) + Field sowthistle (Sonchus arvensis L.) +

0% no weeding
0 - 25% low weeding +
26 - 50% average weeding ++
51 - 75% strong weeding +++
76 - 100% very strong weeding ++++

Figure 1 presents the data on the average yields obtained from the studied hybrids. Maize
hybrids P-0216 and P-0217 occupied the first and the second place with 1217 kg/da and 1290
kg/da, respectively. A relatively lower value (1208 kg/da) was obtained for P-9241 hybrid. The
average grain yield for the group of the studied hybrids was 1141 kg/da.
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Figure 1. Average maize yields, kg/da
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In the present study, we challenged ourselves to trace some of the grain yield elements in corn.
The study of plant height is shown in Figure 2. The average plant height for the studied hybrids
was 312 cm. P-0217 variety (340 cm) had the highest plants in the trial representative. P-8812

hybrid (335 cm) had a similar value.
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Figure 2. Maize plants height, cm

The height of the main ear is a functional indicator and strongly depends on the climatic
conditions and the hybrid genotype. In practice, varieties with lower set cobs are preferred. The

research found that the average height of the main ear was 92 cm. Hybrids P-0217 and P-0216
had their reproductive organs the lowest at 89 cm and 85 cm respectively.
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Figure 3. Height of the main ear, cm

Seed number in a row is usually a genetic trait, as well as the rows in a cob. When we counted
the seeds in one cob’s row we found out that, on average, for all hybrids in the group, there

were 32.7 pieces (Fig. 4). The largest number of seeds was reported for hybrid P-9241 (37
grains); a similar result showed hybrid P-0217 (36 grains).
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Figure 4. Number of seeds in a cob’s row

According to some authors (Dimitrov and Dochev, 2015., Yordanov, 2004), the number of rows
in dent corn (ssp. indentata) varied from 14 to 20 and more per cob. A review of the data in
Figure 5 shows that there were significant differences in the number of rows in a cob. For
example, hybrids P-9889 and P-0217 had on average 14, while in hybrid P - 8409 it reached
18. In general, the average number of rows in a cob in the tested group hybrids was 16.
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Figure 5. Number of rows in a cob

Corn spindle makes up about 18% of the grain cob and is rich in crude fiber - 30-33% (Figure
6). Corn spindles are superior in nutritional value compared to corn stalks. Our observation
found that the average weight of a corn spindle reached 159.2 g. The lowest weight of corn
spindle showed hybrids P-9889 and P-8409, 142.3 and 146.8 g respectively.
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Figure 6. Corn spindle weight, g
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Practically, the absolute seed weight indicator is presented in grams per 1000 pieces of air-dried
seeds. It is used to specify the sowing rate and varies according to the biological characteristics
of the agricultural crop, variety, agro-technical and meteorological factors, soil conditions, etc.
(Ordish and Hyams, 2014).

Figure 7 presents the results obtained from this indicator measurement.
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Figure 7. Weight per 1000 seeds, g

The highest absolute weight of seeds was found in hybrids P-9889 and P-0217 (385.0 - 390.2
g). P-8812 and P-8409 (321.0 - 330.0 g) had relatively low indicator values. We could consider
that the average value of the studied hybrids on this indicator was 357.2 g.

Root and stem rot is a widespread disease in our country (Nakov et al. 1999, Shindrova, 2012).
It manifests itself after the plant sheds its blossoms and moves to milk maturity. This disease
causes the plants to be plucked easily, the roots are dead and are red or pink in color. The rot
covers several stalk internodes, which are soft and straw-brown in color. The cobs of diseased
plants are drooping, the grains are small, malnourished and poorly adhered to each other.

Data review in Figure 8 shows that the most affected plants by stem rot were the ones of hybrid

P-9241 (14.2%). Stronger attack was observed in hybrids P-9889 and P-8812. The attack of
stem rot reached 8.4% for the group on average.

11

P-9241 e
P-9889 g =
P-8409 pggy) T
P-0216 50517
e Average

for the
group

Figure 8. Stem rot attack, %
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This disease is widespread in the world. Until recently, its distribution in our country was more
limited. Nowadays, especially on irrigated areas and higher density crops, the disease damage
has increased. It affects mainly the leaves. The first signs are the appearance of elongated gray-

green spots. Lower leaves are attacked in the beginning. After that it spreads and covers the
entire leaf mass.

Figure 9 shows the leaf blight attack. After the two reports we found out that the average attack
number was 6.4%. Relatively stronger disease attack was reported for hybrid P-8812 (10.1%).
Weaker disease damage was reported for hybrids P-9889 and P-8409, 4.8% and 5.1%,
respectively. Good disease resistance showed hybrid P-0217 - less than 3%.
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Figure 9. Leaf blight attack,%

This disease is still found nowadays, having less economic importance since the selected
hybrids are characterized by higher resistance (Figure 10).

Maize varieties show a relatively good resistance to common fungal disease corn smut (3.4%

on average for the group). A stronger attack was reported for hybrids P-0216 and P-0217 (2.1%,
3.1%).

Average for
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Figure 10. Corn smut attack, %

Figure 11 presents the results for Fusarium infestation during maize ripening. We observed
partially damaged tassels as well as cob rot. The presented data in the Fusarium infestation chart
shows that most hybrids have good disease resistance. Hybrids P-0217, P-0216 (3.6%, 4.1%)

show very good resistance. A strong attack of fusarium at the end of the growing season was
reported for hybrids P-8409 (10.1% ) and P-8812 (9.8%).
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Figure 11. Fusarium attack,%

Our survey on common rust attack in maize (Figure 12) shows that on average 8.1% of the
plants in the group were affected to a different degree. Very weak attack was reported for
hybrids P-8812 (4.1%) and P-02017 (4.3%). Strong attack was found for hybrids P-9889 and
P-8409 (12.1%,14.2%).
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Figure 12. Maize common rust attack, %

Conclusions

Strong weeding was found with deciduous weeds - Amaranthus retroflexus and Sinapis
arvensis. Very strong weeding was found with wheat weeds: Echinochloa crus-galli and
Sorghum halepensis. Our study also found significant weeding with Convolvulus arvensis and
Cirsium arvense.

The studied Pioneer varieties from the group of mid-early hybrids for the region of VVarna show
an average yield of 1141kg/da. Maize hybrids P-0216 and P-0217 have the highest grain yields
of 1217 kg/da and 1290 kg/da, respectively.

Indicators characterizing the yield elements show that the average height of plants is 312 cm.
The conducted research found out that the average height of the main ear is 131 cm. Hybrids
P-9889 and P-0216 are the lowest at 124 cm and 128 cm, respectively. The number of seeds in
a row and the number of rows in a cob, as genetically determined traits, show differences. The
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average number of seeds in a row in the studied hybrids is 32.7. The largest number of seeds in
a row was found in hybrid P-9241 (37 pieces).

There were significant differences regarding the number of rows in a cob. In hybrids P-9889
and P-0217 the average number of rows was 14, while in hybrid P-8409 their number reached
18. In total, for the group, the cob rows in the tested hybrids were 16,0n average.

The weight of 1000 seeds varied from 321.5g to 390.2 g for hybrid P-0217. This indicator
average value obtained for all hybrids was 357.2 g.

The studied hybrids were reported to have relatively good disease resistance, in particular to
corn smut and fusarium. Common rust attack was relatively weak. Hybrids P-0216 and P-0217
showed very good resistance to the studied diseases.
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Abstract: In the past years, the National Waste Management Action Plan has been prepared
within the framework of the sustainability principle. However, new sanitary landfills are also
in need with the increase in waste. Even if measures are taken for landfills, it is likely to
adversely affect public health, as they create a source of various air pollutants such as chemicals,
odor, and volatile organic compounds, as well as their positive role in contributing to
sustainable strategic steps. Therefore, landfills and disposal sites can cause emotional and
physical discomfort to the topographic profile of the area, the management of neighboring
lands, and the population in nearby settlements. This study provides an overview of the
microbial diversity reported in air samples collected from various landfills worldwide. This
article also discusses techniques for sampling bioaerosol concentrations, bioaerosol exposure
and potential health effects.

Keywords: Solid waste landfill, Air quality, Bioaerosol sampling

1. Introduction

The most common method of providing indoor air quality is using cleaner outdoor air. The
pollutant concentration can be reduced by giving the outside air with a lower pollutant
concentration to the indoor environment, and the desired suitable conditions can be provided.
However, the pollutant concentration of the outside air is also important (iskid, 2022). Health
can be affected by indoor air quality, which results from indoor and outdoor pollutants, thermal
comfort, and sensory loads (smell, freshness) (Council and others, 2007). According to Yeang,
there are several criteria required to ensure indoor air quality (Yeang, 2006); Maintaining a
minimum concentration of oxygen, providing sufficient outside air, limiting the concentration
of pollutants such as CO2, humidity and cigarette smoke, removing or controlling the release
of pollutants, toxic gases and dust, keeping the temperature and humidity at a comfortable level,
emitted by users, lighting and machinery to remove or control heat and humidity and to reduce
the number of harmful microorganisms and bacteria. Monitoring common indoor pollutants
will help us reduce the risk of indoor health concerns (EPA, 2019). Therefore, continuous
ventilation of the used areas is essential to provide adequate indoor air quality (IAQ).

Sick Building Syndrome (SBS) is frequently seen in buildings with insufficient air circulation
and ventilation. Mentese et al. (Mentese et al., 2020) collected CO2, VOCs, temperature and
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relative humidity data for one year from 121 houses in Canakkale province. As a result of this
study, SBS symptoms vary seasonally, and some diseases occur frequently. The frequency of
SBS symptoms calculated by 1AQ parameters and personal factors are interrelated. Ma et al.
(Ma et al., 2021) proposed an analytical model and 1AQ variables related to thermal comfort
and health. In summary, parameters such as outdoor/indoor temperature, wind speed,
outdoor/indoor relative humidity, physical characteristics of the room, natural/mechanical
ventilation, number of people and air exchange rate are the factors affecting health, IAQ and
thermal comfort.

The National Waste Management and Action Plan have been prepared within the principal
sustainability framework in the past years. However, new sanitary landfills are also in need with
the increase in waste. The selection of these alternative landfills is very important (Unal et al.,
2020).

Even if sanitary landfills are well protected, they are likely to adversely affect public health, as
they create a source of various air pollutants such as chemicals, odor, and volatile organic
compounds, as well as their positive role in contributing to sustainable strategic steps (Fraczek
and Ropek, 2011). Therefore, landfills and disposal sites can cause emotional and physical
discomfort for the topographic profile of the area, the management of neighboring lands, as
well as for the population in nearby settlements (Aatamila et al., 2011; Heaney et al., 2011).

The primary source of bioaerosol in landfills is accumulated organic waste. Some elements of
municipal solid waste may contain enteric pathogenic bacteria. The wastes in the settlements
include rotten food wastes, packaging materials, etc., containing many bacteria (Pahren, 1987).
These wastes become bacterial and fungal bioaerosols during collection, transportation, and
disposal (composting, bio mechanization, incineration, pyrolysis, gasification) during
landfilling in these areas (Kalwasinska et al., 2014). In addition, many studies have reported
higher bioaerosol concentrations, especially in spring and summer, as high temperature and
relative humidity provide a suitable environment for microbes to survive and multiply. In these
areas, bioaerosols are in respirable sizes. Therefore, it can cause chronic lung disorders (Nair,
2021). (Ithnin et al., 2013) conducted a study on the effects on air quality and respiratory health
of students at the school near the old landfill, and as a result, a high lead concentration was
encountered in the old waste disposal site. In addition, respiratory symptoms were observed
among students at the school near the old landfill.

This study provides an overview of techniques for extracting energy from waste, integrated
solid waste management, air pollution, and the microbial diversity reported in air samples
collected from various landfills worldwide. This article also discusses techniques for sampling
bioaerosol concentrations, bioaerosol exposure and potential health effects.

2. Material and Method
2.1. Solid Waste and Its Properties

Solid waste results from increasing human activities with rapid urbanization, increasing living
standards and changing consumer needs. Waste is generated during industrial processes and
corporate and development activities. According to the United Nations Environment Program
(UNEP), waste is substances the owner does not want, does not need, does not use, and needs
to be purified and removed. Solid wastes: They are divided into biodegradable and
nonbiodegradable. Wastes, according to their composition and properties of the materials they
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contain, decomposable organic matter such as vegetables, fruits, food supplies etc., are
biodegradable wastes (Unal et al., 2020). According to the sources; household, hazardous,
medical, electronic waste, packaging waste, waste batteries and accumulators, waste oils,
endof-life tires, and vehicles (Table 1).

Table 1. Municipal Solid Waste and Component Type

MSW Component Type
Food waste
Kitchen waste Agro-food residues

Coffee residues and waste tea leaves
Low-density polyethylene

High-density polyethylene
Polypropylene

Polyethylene terephthalate

Plastic and rubber | Polyethylene

Polycarbonate

Polyvinyl chloride

Polystyrene

Clear warp; zip-lock bags; rubber bands
Metal Food packaging cans, cans, aluminum foil
Dead batteries

Electronic devices

Ceramics

Discarded clothes

Biomedical wastes

Miscellaneous Pharmaceuticals

Diapers; sanitary napkins; contraception
Pet litter

Leather and textiles

Broken and discarded furniture
Construction, demolition, and renovation wastes

Electronic waste

Inert materials

In general, the amount of solid waste is directly proportional to the economic development and
urbanization rate. Globally, the amounts of waste are increasing rapidly. Like urbanization rates
and increases in GDP, solid waste growth rates appear to be increasing rapidly in China, other
parts of East Asia, and parts of Eastern Europe and the Middle East and Pacific Region (AlFakih
et al., 2019). There is a strong relationship between urban solid waste generation rates and
greenhouse gas emissions. The increase in solid waste, greenhouse gas emissions and ozone-
depleting substances result from pollution and urbanization. According to a study in 2016 waste
management statistics, waste generation in urban areas is twice as much as in rural areas
(Statista, 2019). Most landfills are open dumps and pose serious environmental and social
threats (Pulimeno et al., 2020). Figure 1 shows the percentages of global municipal solid waste
generation in selected countries in 2018. While the production is mostly seen in China and
India, Turkey is at the top with 1.5% (Statista, 2019).
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Figure 1. Global municipal solid waste generation (Statista, 2019)

Solid waste management is almost always the responsibility of local governments. For this
reason, solid waste management by local governments should be done most appropriately in
terms of economic, social, and environmental aspects.

2.2. Solid Waste Management Strategies

Solid waste and the problems associated with its management have been the focus of significant
environmental attention in the last quarter of the 20th century, as communities around the world
began to recognize the hazards posed by waste management (Unal et al., 2020). Municipal
planners should manage solid waste as holistically as possible. Various techniques are used for
waste management. These techniques include recycling, composting, anaerobic digestion and
incineration, thermo-chemical waste-energy technologies such as gasification and pyrolysis,
and final waste disposal such as storage (Bundhoo, 2018). Integrated solid waste management;
consists of prevention, reduction, recycle and reuse, recover, and landfill disposal steps (Figure
2) (Lumen, 2022).
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Figure 2. Solid waste management strategies

Waste Prevention: ldeal waste management is to prevent waste generation in the first place.
Therefore, waste prevention is the main objective of all waste management strategies. The first
step is to prevent waste generation, such as extending the useful life of products or reusing
them, reducing the amount of waste and its toxic properties, and minimizing the effects of waste
on human and environmental health. Numerous technologies can be applied throughout the
production, use or post-use parts of product life cycles to eliminate waste and thus reduce or
prevent pollution.

Waste Reduction: It covers using fewer resources/raw materials in product designs and
manufacturing and reducing unnecessary consumption. In most cases, waste cannot be
eliminated from various processes. Before an event occurs, steps can be taken to reduce the
amount and toxicity of event-related waste.

Reuse: It is the whole of the processes in which any product or non-waste components are
produced/used for the same purpose following the way it was designed. Reuse refers to
materials that can be reused in their original form. These items are not usually removed from
the field.

Recycle is the process of converting waste products into various products, materials, or
substances. Recycling means recovering useful materials such as glass, paper, plastic, wood,
and metals from the waste stream to be incorporated into manufacturing new products.

Recovery is the process of making the wastes ready to replace the materials used in the
production/consumption processes or the recovery of fuel, heat and electrical energy by
oxygen-free digestion and thermal methods. Most discarded materials can be used and
processed other than destroyed.

Disposal is the storage of non-recoverable and non-recyclable wastes with specified technical
methods. This stage includes all of the incineration and/or landfill processes to gain energy to
contribute to the economy by making it harmless in terms of the environment and human health
after the collection, transportation and recycling of the solid wastes temporarily accumulated at
the source.
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2.3. Techniques of Obtaining Energy from Waste

It is an additional renewable energy source to reduce its dependence on fossil fuels. Fossil fuels
are still used to generate electricity. Waste can be an attractive fuel alternative to fossil fuels all
over the world. Many methods can process solid waste, including incineration, landfill gas
production, recycling, and thermal and biological processing. Incineration is a method of
disposal where solid wastes are burned at high temperatures so that they are reduced to ash or
other by-products such as fumes or 25% by volume. In this way, the volume of solid waste
becomes very small. However, it should be noted that continuing environmental pollution
caused by the incineration process continues to harm the environment (Unal et al., 2020).
Landfill gas production can be considered a process that creates energy from solid waste. It
takes place when decomposition takes place under anaerobic conditions. In landfill gas
production processes, there are two main types: methane generation and carbon dioxide
generation. Methane is used for energy and electricity generation, while carbon dioxide can be
used for different purposes, such as sterilization or freezing food products (Unal et al., 2020).
Recycling converts solid wastes into new materials or products with different properties than
the original (Unal et al., 2020). Thermal processing involves heating (above 550 °C) of certain
types of materials resulting in a change of physical or chemical properties (e.g., melting).
Biological processing uses organic matter (e.g., heat) to obtain a product with different physical
or chemical properties; it usually proceeds under aerobic conditions (e.g., composting) (EPA,
2019).

Burning, gasification, pyrolysis, combustion, and incineration are thermal technologies used to
generate energy from waste. These processes take place at high temperatures. The waste passes
through a burner, boiler, or furnace to generate heat and power. Heat recovery systems such as
heat exchangers or steam turbines capture the generated energy. Incineration and open burning
are destructive methods used to generate energy from waste (Dolla and Laishram, 2021). In
incineration, both organic and inorganic waste is burned together. Only organic waste is burnt
in open burning, and no technology or precautions are taken to protect the environment or the
people in the vicinity of the burning. Conversely, although precautions may be taken in
combustion and incineration, the waste is destroyed and diminished to fractional amounts.

Combustion, also known as COMB (Combined Heat and Power) burning (Olabi et al., 2020),
is used to burn both household and industrial waste. In this process, household waste is
separated into combustible and non-combustible waste. Non-combustible waste such as plastic,
glass, metals, batteries, and sand are sent for shredding, grinding, or crushing. Combustible
waste is collected in heaps to be burnt using boilers, furnaces, or burners. The heated waste gas
generates electricity and heat, and the residual ashes are sent to the landfill. Each ton of waste
burnt using this technology produces a one-kilowatt hour of electricity. Comb-burning
technology is inexpensive, and it reduces the volume of waste by around 90%.

Gasification is a high-temperature process used to convert waste into gas. In this process,
organic waste such as park plastics, tires, wood, refuse bags, cardboard and paper are
synthesized into a gas called synthesis gas or syngas (Czajczynska et al., 2017). In addition to
waste, bio-coal is added to the process to ensure that metals present in the waste do not corrode
the equipment. Around two tons of waste need to be gasified to produce a one-megawatt hour
of electricity. Although gasification technology is noted for its ability to convert even the most
unmanageable waste into energy, precautions must be taken to ensure that the process does not
release harmful gasses such as carbon monoxide or nitrogen dioxide.
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2.4. Environmental impacts of Solid Waste landfills

The main purpose of landfill gas management in solid waste landfills is to minimize the
negative effects of the gas formed in the landfill area on the environment and human health.
Apart from this, it is to ensure that landfill gas is used in energy recovery by eliminating the
explosion of methane gas and the risk of slipping the stored waste. It is expected that solid waste
storage will also decrease greenhouse gas emissions. Environmental monitoring of all potential
sources of pollution from different waste management options is constantly carried out all over
the world; therefore, much is known about the types and amount of substances that originate
from them (Rushton, 2003).

A mixture of volatile organic compounds (VOC) and other gasses, such as mainly methane and
carbon dioxide, as well as low concentrations of hydrogen sulfide and mercury vapor, is emitted
from landfills (Powell et al., 2006). In addition to gasses emitted from landfills, landfill
investigations should examine metals, polycyclic aromatic hydrocarbons (PAH),
polychlorinated biphenyls (PCB), and chlorinated hydrocarbons, pesticides, dioxins, asbestos,
pharmaceuticals and pathogens (Biatowiec, 2011).

Waste incineration also produces many pollutants from the combustion of sewage sludge,
chemical, clinical and municipal wastes, which can be grouped into particulates and gasses,
metals and organic compounds (Charles Humfrey, Mark Taylor, 1997). The pollutants of
cadmium, mercury, arsenic, chromium, nickel, dioxins, PCBs, PAHs, PM10 and SO2 are
considered to have the greatest potential impact on human health based on environmental
persistence, bioaccumulation and amount emitted and/or natural toxicity (Charles Humfrey,
Mark Taylor, 1997). Besides these emitted gasses and particulates, less easily measurable
hazards affecting the population near a waste disposal site include odors, litter, noise, heavy
traffic, flies, and birds (Reinhart, 2007). In this respect, monitoring and control activities are
important in protecting water resources and environmental health after the active storage areas,
and the fields are closed.

2.5. Microbial Diversity and Sampling Methods

Microbial diversity in municipal solid waste is important in determining bioaerosol
concentrations and exposure. There are a variety of sampling techniques that can be used to
obtain accurate measurements of bioaerosol concentrations. Bioaerosols can be collected using
passive or active sampling systems with active samplers containing a mechanical component
(Haig et al., 2016). Measuring the microbial load as CFU/m3 with test devices (active air
sampling) and counting the microorganisms falling on the medium plates (passive air
sampling). Passive air sampling is easy, cheap and accessible compared to active air sampling
(Alcay and Yalgin, 2015). In addition, according to Murthy's study, passive sampling shows
that the passive sampler gives results very close to the active sampler and that the passive
sampler is sensitive to smaller emissions (Murthy and McFarland, 1993).

Some of the most common techniques for microbial diversity include:
* Air samplers: Air samplers collect particles from the air and then analyze them for microbial
content.

* Surface samplers: Surface samplers collect particles from surfaces such as floors, walls, and
countertops.
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» Waste samplers: Waste samplers are used to collect particles from solid waste materials.

Due to the different responses of each type of pathogen to environmental conditions and
sampling devices, the researcher must determine the bio efficiency of the selected sampler and
the pathogen under investigation under laboratory conditions.

2.6. Public Health Effects of Solid Waste Sites

Solid waste management is necessary to protect public health. Public health concerns have been
the foundation of solid waste management programs in many countries. Solid waste not
collected and disposed of properly can become a breeding ground for insects, vermin and
scavengers and cause airborne and waterborne diseases. Research by UN-Habitat shows that
diarrhea cases are twice as high in areas where waste is not collected frequently, and acute
respiratory infections are six times more common in areas where waste is collected (UNHabitat,
2009).

In addition, several factors should be considered that will affect public health and air quality.
For example, landfill fires are unexpectedly common worldwide (Chavan et al., 2019). While
it causes public health problems due to fires, it also causes financial damage ¢ (Chavan et al.,
2019). These fires can cause significant damage to the atmosphere, groundwater, and soil. Risk
factors may vary depending on the type of burning waste. Hydrocarbons, chlorinated materials,
and pesticides generate various toxic gasses under such conditions, including dioxins/furans,
polynuclear aromatic hydrocarbons, particulate matter (PM) and other harmful compounds. The
smoke generated during the landfill fire may also contain dangerous toxic gasses such as CO,
H2S, CH4, and carcinogenic substances such as dioxins (Vaverkova, 2019).

In addition, the emitted foul odors and smoke may endanger human health while disturbing the
residents (Rovira et al., 2018).

3. Results and Recommendations

This study provides an overview of waste-to-energy techniques, integrated solid waste
management, air pollution, and the microbial diversity reported in air samples collected from
various landfills worldwide. This article also discussed techniques for sampling bioaerosol
concentrations, bioaerosol exposure and potential health effects. When we look at the literature,
landfill, which has many negative and positive effects, has been one of the most preferred
methods for the disposal of municipal solid wastes. In addition to the lack of space for new
landfills in high metropolitan cities, waste-to-energy conversion methods are applied to recycle
solid wastes.

Negative aspects of these practices can be ruled out with strict control. A municipal
management system should be implemented for the collection and disposal of solid wastes. In
these disposal facilities established for energy production, control should be increased
according to the type of waste materials used. Controlled disposal of all wastes should be
ensured. To protect the air, water and soil, and to make them better quality and cleaner, the
private sector, especially the public institutions, should fulfill their duties. In addition, important
duties fall on the relevant authorities when deciding on the location selection of the facilities
planned to be built in terms of public health.
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Bio-economic modelling of cropping patterns in farm conditions
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Abstract: SThe ultimate challenges faced by farmers these decades are related to adoption of
their farm management to climate changes on the one hand and the consequences of new
policies on the other hand. There is an urge to adjust farm systems toward sustainable solutions
which would lead to green agriculture, reduction of anthropogenic greenhouse gas emissions,
soil protection etc... Bio-economic modelling is widely used for the purpose of assessment of
the impact of policy changes. But it is also a useful tool for evaluation of different management
systems which can help farmers to control and anticipate the economic and production
development of different systems.

Paper presents the results of bio-economic modelling of different cropping mixes on the farm
level for the purpose of evaluation of profitability of crop production with respect to agronomic
conditions. We used the linear programming for creating the model integrating economic with
environmental data on crop production on the sample farm. Economic data were averaged for
9 selected crops for the period 2010-2020 and combine with environmental data on soil,
precipitation, and water-use efficiency (WUEF). The interrelations between the data were
studied as well, resulting into showing the determinant relationship between crop yields,
cropping mixes used and WUEF.

Results suggest that farmers need to meet agronomic demands, policy requirements and satisfy
the economic needs of management. With these 3 terms in mind, the production choice is given
by the most profitable crop (maze and oil crops in this specific case). Environmental constraints
of the model enabled us to set soil protection standards. Thus, bioeconomic modelling is a great
tool for farmers as well as for policy makers to assess the consequences of their
production/regulatory choices.

Keywords: management system, crop yield, production choice, profit, linear programming

1. Introduction

Agriculture is critical for human welfare and economic growth. That applies to both developed
and developing world. However, it has a particular significance in countries where people still
live in extreme poverty with subsistence agriculture as their main source of food and income
(Toenniessen, G., Adesina, A., DeVries, J. 2008). Due to the continuous increase in the world
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population, the demand for food increases. Consequently, forests and arable lands are changing
into urban landscapes. In the context of shrinking arable land area, highly efficient and
advanced technologies need to meet a growing world population’s food demands. At present,
people can easily see the development of advanced approaches to enhance crop yield and
improve other agriculture measures.(Khan, N., Ray, R. L., Sargani, G. R., lhtisham, M.,
Khayyam, M., & Ismail, S. ,2021). In the next few years, an innovative or knowledge-based
economy, which consider the production and use of knowledge and innovation as a source of
wealth and competitive advantage will replace the traditional economy. This movement affects
all sectors, and agriculture is no exception to this rule. Considering changes occurred in the
economy over the past decades, agricultural productivism will no longer be responsive, and its
change is inevitable. (Tohidyan Far, S., Rezaei-Moghaddam, K., 2019). As research and
farming communities became aware of the need to balance productivity with environmental
and social outcomes, the concept of sustainable agriculture was increasingly promoted.
Garibaldi et al. (2017) describe agricultural sustainability as a concept which considers the
economic, environmental, and social aspects of farming, while also promoting the resilience
and persistence of productive farming landscapes.

Agriculture is a source and a cause of the problem, agricultural ecosystems can be a sink of
atmospheric carbon dioxide (CO2) and reduce greenhouse gas (GHGSs) emissions through the
adoption of sustainable land management options. Climate change induced great challenges are
related with actual and projected warmer and wetter conditions, as well as extreme weather
events in Europe, in particular in Northern Europe.( Wirehn L., 2018). These challenges require
the implementation of adaptation measures that would change current farming practices and
make agriculture more resilient to the adverse effects and risks posed by climate change.
Current practices of crop farms oriented to the intensification of agricultural production have
caused: (i) increasing cropping of monocultures and application of agrochemicals (i.e.
pesticides, mineral fertilizers); (ii) reduction of biodiversity (i.e. agricultural, wild and soil);
(iii) decline of soil quality and fertility; etc.( Melece L., Shena 1.,2018). The 3 major GHGs
affected by most agricultural activities are carbon dioxide, methane and nitrous oxide (CO2,
CH4 and N20, respectively). GHGs can be mitigated by sequestrating carbon or reducing
ongoing losses in the soil, by reducing N20O emissions, by reducing CH4 emissions or
increasing CH4 uptake in the system. Often, a management practice affects more than one gas,
by more than one mechanism and sometimes in opposite ways, so the net benefits depend on
the combined effects on all gases (Robertson, G.P., and Grace, P.R. 2004). A few systematic
analyses on the impact of management practices on GHGs and soil organic carbon (SOC)
change for croplands and grasslands of China (Rui, W. and Zhang, W., 2010) have been
conducted, but all of the studies estimated the impact on either SOC change or GHGs.

Increased risk due to global warming has already become embedded in agricultural decision
making in whole world and uncertainties are projected to increase even further. Bio-economic
farm models (BEFM) are tools to evaluate ex-post or to assess ex-ante the impact of policy and
technology change on agriculture, economics and environment( Janssen and Van Ittersum,
2007). Recently, various BEFMs have been developed, often for one purpose or location, but
hardly any of these models are re-used later for other purposes or locations. (Janssen, S.,
Louhichi, K., Kanellopoulos, A. et al., 2010). BEFM have been frequently proposed by research
as tool to assess agricultural emissions to the environment (Falconer and Hodge 2001) and
effects of agriculture on landscape and biodiversity (Schuler, J. and Kachele, H., 2003). BEFM
is defined as a model that links farms’ resource management decisions to current and alternative
production possibilities describing input-output relationships and associated externalities. To
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address agro-environmental sustainability, numerous modeling frameworks are proposed in the
literature. They include Cost—Benefit (Dreschler, M. and Watzold, F., 2001; Rashford, B.S., et
al., 2008) and Cost— Effectiveness (Holzkamper, A. and Seppelt, R., 2007) approaches.
Therefore the aim of the paper is to present the results of bio-economic modelling of different
cropping mixes on the farm level for the purpose of evaluation of profitability of crop
production with respect to agronomic conditions. We used the linear programming for creating
the model integrating economic with environmental data on crop production on the sample
farm.

2. Material and Method

In order to perform bio-economic modeling exercise, we used the linear programming for
creating the model integrating economic with environmental data on crop production on the
sample farm.

Sample farm is located in western Slovakia in Kolifiany and it is located on the western lowland
(Danube plain). In terms of the area of agricultural land, it represents the conditions of a
medium-sized agricultural enterprise in Slovakia, it also creates conditions and possibilities for
modeling the technological-economic processes of private farm management, as its owner is
Slovak university of Agriculture in Nitra. In crop production, it focuses on the cultivation of
crops with a higher added value, such as food wheat, malting barley, pumpkin and the seed
production - corn, soybeans, cereals, and cultivation of canola, soybeans and fodder crops.

Table 1. Summary statistics on main crop data

Profit Yield Seed Fert CHP

Mean 19,17 | Mean 16,76 | Mean 136,13 | Mean 226,47 | Mean 140,89
Standard Standard Standard Standard Standard
Error 146,12 | Error 6.65 | Error 31,73 | Error 5527 | Error 36.46
Median 4934 | Median 6.20 | Median 115.23 | Median 162,01 | Median 93,87
Standard Standard Standard Standard Standard
Deviation 438.37 | Deviation 1995 | Deviation 95,19 | Deviation 165,82 | Deviation 109,39
Sample Sample Sample Sample Sample
Variance 192169.68 | Variance 39820 | Variance 906034 | Variance 2749748 | Variance 11965,71
Range 1598,89 | Range 56,04 | Range 336,33 | Range 458.65 |Range 294,63
Minimum  -811.08 | Minimum 0.37 | Minimum 26,75 | Minimum 100,58 | Minimum 13.78
Maximum  787.81 | Maximum 5641 | Maximum 363.08 | Maximum 55922 | Maximum  308.42

Machines Labour WUEF Precip
Mean 108.19 | Mean 36.46 | Mean 10.82 | Mean 430.54
Standard Standard Standard Standard
Error 23.29 | Error 14.63 | Error 2.40| Error 43,10
Median 79.50 | Median 18.87 | Median 10.56 | Median 378.36
Standard Standard Standard Standard
Deviation 69.88 | Deviation 43.90 | Deviation  7.20 | Deviation 12931
Sample Sample Sample Sample
Variance 4883.20| Variance 1927.32 | Variance 51.85| Variance 16720.39
Range 196,08 | Range 141.85 | Range 23.86 | Range 367,19
Minimum 29.90 | Minimum 6.73 | Minimum  2.45 | Minimum 216.91
Maximum 22598 | Maximum 148.58 | Maximum 2631 | Maximum 584,10
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Source: own processing, based on economic dataset of sample farm

The nine selected crops were whet (WHE), barley (BAR), grain maize (MAIG), seed maize
(MAIS), rapeseed (RAP), sugarbeet (SUGA), green maize (GMA), alfa (ALFA), pumpkin
(PUM). Economic data for the period 2010-2020 were provided by economic department of
sample farm.

Environmental data were derived from National Agriculture and Food Centre (NPPC) of
Slovakia — Soil Science and Conservation Research Institute (SSCRI), Slovak
hydrometeorological institute (SHMI) and the EPIC Slovakia database presented in Svetlanska
et.al., 2017. The environmental data comprises WUEF, precipitation (Precip), management
systems in terms of nitrogen fertilizer input. In terms of nitrogen input we take into
consideration the management system with high nitrogen input without use of irrigation (NHR),
which reflects the common reality of Slovak farm.

The cropping mixes are derived:

M1- according to agronomic condition and historically observed shares of crops,
M2 — according to profitability of crops,

M3 — alternative mix presenting even distribution of crops.

Table 2 Derived alternative crop shares
ML M2 M3
WHE 0,223 0,150 0,111
BAR 0,162 0,050 0,111
MAIG 0,051 0,040 0,111
MAIS 0,063 0,100 0,111
RAP 0,120 0,200 0,111
SUGA 0,046 0,070 0,111
GMA 0,085 0,100 0,111
ALFA 0,103 0,120 0,111
PUM 0,248 0,170 0,111
Source: own processing

Linear programming form:

Max Z = Za,c‘ Ta,cp * Xa,c

z ba,c,L * xa,(‘ < Ea
c

If we want to prevent overspecialization it is necessary to include 2 balance equations:

S.t.

Z Ma,c,m * Qa,m = Landa,c
m
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c m c

Where:

a- area

C- crops

P — profit

E — land endowment

b - constant

x,0 — decision variables
m — Crop mixes

3. Results

Current situation in agriculture of Slovakia is mostly affected by the process of intensification
and specialization but also marginalization. Agriculture of Slovakia still struggles with remains
of the former regime. In the period before the transformation, the intensification of production
led to excessive use of fertilizers leading to environmental pressures especially in terms of soil.
The utilized agricultural land (UAL) is divided into arable land, land devoted to permanent
crops, other area and permanent meadows and pastures. More than 39% of total area of the
Slovakia was covered by UAL in 2014. UAL has a downward trend, which is environmentally
negative phenomenon especially when it comes to set-aside areas of UAL and subsequent re-
classification it into built-up areas, what is a case of Slovakia. Loss of the UAL land in recent
years is approximately 1000 ha of agricultural land per year according to Soil Service
(Svetlanska et al., 2017).

Most of the agricultural activity is allocated in the Slovakia’s lowlands. This is due to the
structure of agricultural soil. The productive types of soils are concentrated in the southern,
south-west and western part of Slovakia, with lower altitude. The southern part of Slovakia has
also the highest concentration of chernozems and mollic fluvisoils, which are the most fertile
types of soils.

The development of yields of selected years over the observed period is presented in Figure 1.
These levels are obtained under the management system NHR and reflect the condition on
typical Slovak farm. Crops with highest yields are grain maize and wheat among the cereals,
sugarbeet, green maize and alfa among the fodder and industrial crops.

However, the rapeseed, seed maize and pumpkin are of great importance in terms of their high
price, therefore economic importance.
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20

SUGA GMA ATFA

Figurel Selected crops” yields on the sample farm over the period 2010-2020 Source: own
processing

Crop yield is determined by the type of soil, management system given by production choices
but also by the level of precipitations and related yield efficiency indicator WUEF.

Table 3 WUEF indicator for selected crops

Crop WUEF
WHE 8,7
BAR 10,94
MAIG 16,35
MAIS 2,45
RAP 2,89
SUGA 10,86
GMA 26,31
ALFA 8,90
PUM 10,56

Source: own processing
Table 3 presents the WUEF for all selected crops. Crops generating the highest yields are also

crops with high WUEF. It demonstrates the kilograms of grain produced from mm of water
(applied or rainfed).
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3.1. Management system in terms of fertilizer input

Net returns of crop production, together with suitable production choices in form of
management practices are important from the point of economic optimization. On the other
hand each of management practices influences the soil fertility. To see the impact we compare
the nutrient input of typical management system — high fertilizers load (NHR) with
requirements of crop’s yields. We consider the nitrogen input (FTN) with nitrogen taken from
soil together with the crop’s yield (YLN).

For most of the crops the highest net returns are achieved under the NHR. NHR represents the
management with highest nitrogen input. It varies from 80 kg/ha in case of alfa to 120 kg/ha in
case of barley, green maize, wheat and 200 kg/ha in case of maize, rapeseed and sugar beet.
These nutrient inputs are the best reflection of reality in terms of crops management practices
in Slovakia.

250.00

200.00 //
150.00

7
100.00 \"// ——VIN
FTN
50.00
BAR

0.00
GMA MAI

ALFA
NHR

Figure 2 Comparison of FTN and YLN for selected crops*
Source: own processing
*data for pumpkin was not available

From the figure, it is obvious that FTN prevails over the YLN in case of barley, green maize,
maize (grain and seed), rapeseed, sugarbeet. It seems that in case of wheat the FTN is on the
same level as YLN, meaning the nitrogen input is appropriate.

The high nitrogen input may appear as the potential environmental pressure especially from the
point of leakages of nitrogen to groundwater. Management system characterized by heavy
nitrogen loads, might lead to the over fertilized soil is, with the aim to achieve the highest
possible hectare crop yields. However, this also leads to the soil organic carbon losses. Carbon
sequestration in agriculture should be seen as an essential element of sustainable agriculture
and as a tool to combat climate change. Agricultural carbon sequestration need to be part of a
policy-making decision.

3.2 Linear programing — sample farm

For the whole farm representation, we employ linear optimization maximizing profit, choosing
the most profitable mix of crops.

Employing the balance equations resulted into selection of optimal cropping pattern. Table 3
shows that the optimal mix of crops, maximizing the profit is M1.

Marginal cost in table 4 represents, how would the profit change, if we decided to move any
hectare toward the different crop mix. Table 5 represents allocation of crops for M1.
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Table 4 Selection of optimal crop mix Table 5 Crop shares in hectares

Marginal Crop ha
ha per Mix cost WHE 367.87
:g 1651.44 oy BAR 266,97
N X -80,
M3 < 179 MAIG 83,61
Source: own processing MAIS 104,03
RAP 198,08
Table 4 Alternative management systems SUGA 75,82
Marginal GMA 139.66
ha per Mix cost ALFA 170.78
NHR  1651.44 X PUM 24461
NMR X -382.99 ’

Source: own processing

Source: own pI’OCGSSillg

Table 6 provides the summary of optimization on the farm level and shows the levels of all
variables considered. Applied M1 as for the crop mix the farm would generate the profit 61
217.70€, on the arable land 1651.40 hectares. The level of cost spend on seed (S) in this case
would be 19 7691¢€, fertilizers (F) would cost 369 186.3 €, chemical protection (CHP) 199 260€,
cost of machinery (M) would be 144 689,7 € and the labour expense (L) would be 49 748.4 €.
SP in table 6 denotes shadow price and it tells us how much arable land should be added in
order to generate one more € of profit (37.10 hectares in this case).

Table 6 Summary result of optimization in farm level

Profit/€ Land/ha S/€ F /€ CHP/€ M€ L/€ SP
Farm 6121770 1651.40  197691,00 369186,30 199260,00 144869.70 4974840  37.10
Source: own processing

In case we wanted to add reduced fertilizer level, holding all other conditions constant, the
marginal cost of extra unit of land managed by reduced nutrient input (NMR) level would lead
to profit decrease by 383 € per hectare (shown in table 4). Therefore, the policy premium for
decreased fertilizers levels should be at least equal to marginal cost in order to stimulate farmers
to move toward soil protecting management systems.

4. Discussion and Conclusions

The constructed integration model facilitated the optimal agricultural land allocation on the
sample farm among 9 selected crops. We observed the level of WUEF as the environmental
indicator as well as the comparison between FTN and YLN as the indicator of soil exploitation.
As the sample farm is allocated in the western lowland (Danube plain), it has the most suitable
condition for the cultivation of crops with a higher added value. For all the crops on the sample
farm, the highest net returns are achieved under the production choice characterized as NHR,
representing the management with highest nitrogen input. Results represented the way to
distribute the land among different crop respecting the agronomical requirements of crop
production and aiming the profit maximization at the same time. Similar results were obtained
in the study carried by Bullova et al. (2020), which proves that the optimal cropping pattern has
to represent agronomic requirements and it is influenced by the production area given by the
soil type. Also in the earlier work (Svetlanska et al., 2017) authors stress the importance of
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production choice, claiming that high nitrogen input and irrigation represent conventional way
of managing the crop production, which might lead to environmental pressures in terms of
depletion of water resources and soil degradations. Investments into the improved technology
might motivate the farmers to shift toward lower input, sustainable management practices,
which still ensure the high economic returns from crop production. Similarly, many authors
(Chalinor et al. 2014; Frank et al. 2014) came to the conclusion that environmental decay caused
by crop production can be reduced by adjusting management practices and increased incentives
from policy makers in form of supporting sustainable management of land use.

According to our results, in case we wanted to shift toward reduced level of fertilizer on the
sample farm, the marginal cost of extra unit of land managed by reduced nutrient input (NMR)
level would lead to profit decrease by 383 € per hectare. Therefore, we suggest, the policy
premium for decreased fertilizers levels should be at least equal to marginal cost in order to
stimulate farmers to move toward soil protecting management systems.

However, forming the farm decisions on the suitable cropping mix and respective production
choice involves certain level of uncertainty. For the direction of future research, it would be
appropriate to assess the risk and uncertainty in the optimization.
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Xerocomellus redeuilhii (Boletaceae: Agaricomycetes): New locality
record from Western Turkey

Oguzhan Kaygusuz!”

Abstract: The new locality record for Xerocomellus redeuilhii from Aydin Province in the
Aegean Region was presented in the current study. X. redeuilhii was described in detail, and
the first nrITS sequences from Turkey were presented, together with macroscopic and
microscopic photographs of the species.

Keywords: nrITS, molecular systematics, phylogeny, taxonomy, distribution.

1. Introduction

Xerocomellus Sutara, typified by Xerocomellus chrysenteron (Bull.) Sutara, is a small genus in
the family Boletaceae Chevall. with nearly 25 species distributed worldwide (Frank et al. 2020,
Farid et al. 2021, Garza-Ocanas et al. 2022). The genus is characterized by boletoid, hypogeous
to secotioid basidiomata, a relatively small fruit body, sometimes cracked pileus, and smooth
to ornamented basidiospores (Peintner et al. 2003, Sutara 2008, Smith et al. 2018, Frank et al.
2020, Garza-Ocanas et al. 2022). The members of this genus form mycorrhizal associations
with coniferous and deciduous trees (Sutara 2008, Rinaldi et al. 2008, Wu et al. 2016, Frank et
al. 2020, Garza-Ocaiias et al. 2022).

While doing the survey on the basidiomycetes in the Mediterranean Region of Turkey, some
remarkable samples have been collected. One of them was identified as Xerocomellus redeuilhii
A.F.S. Taylor, U. Eberh., Simonini, Gelardi & Vizzini. In this study, a new locality record for
this species previously known only from Osmaniye Province, was presented with
morphological and molecular data.

2. Materials and Methods
2.1. Sample collection and morphological studies

In order to specify the distribution of mushrooms in Turkey, regular surveys were carried out
during the autumn season. The location of collection, habitat characteristics, and fruiting
characteristics of the mushrooms were recorded and photographed. The samples were dried at
about 40°C. The Mycobank (https://www.mycobank.org) and Index Fungorum
(http://www.indexfungorum.org) databases were used to determine the taxonomic designation
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and name of the species. A Leica DM750 microscope (Wetzlar, Germany) was used for
measurements and taking pictures.

2.2. Phylogenetic analysis

Genomic DNA was extracted from dry materials using the ZR Fungal/Bacterial DNA MiniPrep
kit (Irvine, California). DNA isolation and PCR amplification followed the protocols described
in Kaygusuz et al. (2019). The nuclear rDNA's Internal Transcribed Spacer region was
amplified using the primers ITS1-F (Gardes & Bruns 1993) and I1TS4 (White et al. 1990). Raw
data was checked and assembled using BioEdit 7.0.5. (Hall 1999).

For the phylogenetic analysis, nrITS sequences of Xerocomellus were selected based on Frank
et al. (2020) and the highest similarity rate according to BLAST online tool. A Maximum
Likelihood (ML) analysis was performed by RaxmIGUI 1.5b1 using 1000 replicates
(Stamatakis et al. 2004).

3. Results

3.1. Phylogeny

In this study, two new sequences were generated from Xerocomellus specimens and the
remaining 32 sequences were retrieved from GenBank database. In the phylogenetic tree, based
on nrITS (Figure 1), two collections of Xerocomellus redeuilhii from Turkey were clustered
together with nine sequences from GenBank in a distinct monophyletic branch with high
statistical support (100%, Figure 1).

3.2. Taxonomy

Xerocomellus redeuilhii A.F.S. Taylor, U. Eberh., Simonini, Gelardi & Vizzini, in Simonini,
Gelardi & Vizzini, Riv. Micol. 59(2): 125 (2016) Figures 2-3

Description. Pileus 15-18 mm in diam, convex when young, becoming broadly convex to
nearly plane, surface dry, smooth, velvety, dark red to purplish red to brownish red. Context in
pileus whitish yellow, pale yellowish under the epicutis, unchanging when cut. Hymenophore
up to 12 mm in long, pale yellowish, narrower towards the margin; pores tiny up to 1.5 mm,
concolorous with the tubes. Stipe 25-45 x 9-15 mm, cylindrical, solid, tapered downward,
yellowish at the apex, dark reddish at the base. Odour and taste indistinct.

Basidiospores (10.5-)11.6-12.5(-12.9) x (5.2-)5.5-6.3(-6.8) um, ellipsoid, smooth, thick-
walled, brownish yellow in KOH. Basidia 35-48 x 9-14 um, clavate, 4-spored, hyaline.
Pleurocystidia 45-65 x 8-14 um, fusoid-ventricose, hyaline, thin walled. Pileipellis a
trichoderm consisting of cylindrical elements, terminal cells cylindrical, 25-56 x 5.5-14 pm,
with an acute apex, with abundant yellowish intracellular pigment in KOH. Clamp-connections
absent in all tissues.

Habit and habitat: Scattered to gregarious among Pinus brutia Ten. needles.
Specimens examined: TURKEY, Aydin Province, Kusadasi district, around Davutlar, under
Pinus brutia, alt. 5 m, 27 October 2014, O. Kaygusuz, OKA-TR1680; GenBank: OP222679 for

nriTS; ibid., alt. 6 m, 28 October 2018, O. Kaygusuz, OKA-TR1681; GenBank: OP222680 for
nriTS.
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KU721022 Xerocomellus aff. redeuilhii Greece
KU721023 Xerocomellus aff. redeuilhii Spain
KX905051 Xerocomellus redeuilhii Italy
KU721024 Xerocomellus aff. redeuilhii Croatia
MH472623 Xerocomellus redeuilhii Turkey
MT594542 Xerocomellus redeuilhii Italy

MHO011842 Xerocomellus redeuilhii Cyprus
KX889920 Xerocomellus redeuilhii Italy (Type)

100 0OP222679 Xerocomellus redeuilhii Turkey

I 0OP222680 Xerocomellus redeuilhii Turkey

- MHO011929 Xerocomellus redeuilhii Cyprus

KT692929 Xerocomellus fennicus Latvia
95 KU144771 Xerocomellus diffractus USA
80] KU144781 Xerocomellus diffractus USA

KM248931 Xerocomellus chrysenteron Canada
90 100

FJ596906 Xerocomellus chrysenteron USA

HM190054 Xerocomellus cisalpinus Germany

_|——KU144752 Xerocomellus atropurpureus USA

100 KC581337 Xerocomellus zelleri Canada

HM190092 Xerocomellus pruinatus Germany

KU144791 Xerocomellus salicicola USA
HM190086 Xerocomellus porosporus Germany

JF908799 Xerocomellus chrysenteron Italy

100 KT271745 Xerocomellus sarnarii Italy

KU355475 Xerocomellus poederi Spain

05 100 KY659591 Xerocomellus mendocinensis USA

KU144744 Xerocomellus amylosporus USA

KM213665 Xerocomellus truncatus USA
— 80 AY 372283 Xerocomellus dryophilus USA
100 _: KM213664 Xerocomellus rainisiae USA
95,—— KJ882288 Xerocomellus behrii USA
KJ882289 Xerocomellus mcmurphyi USA

EF173305 Heliogaster columellifer Japan

KJ802929 Hortiboletus rubellus Pakistan
0.04

Figure 1. Phylogram inferred from RAXML analysis, based on nriTS1-5.8S-ITS2 data.
Maximume-likelihood bootstrap (MLB) > 80% is indicated above the branches. Hortiboletus
rubellus (Krombh.) Simonini, Vizzini & Gelardi (KJ802929) was used as outgroup. The
samples presented in this study are highlighted in red.

54



\ '

e A

Figure 2. Xerocomellus redeuilhii. Fresh basidiomes in situ. Scale bars: 10 mm.
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Figure 3. Microscopic features of Xerocomellus redeuilhii. a. Basidiospores. b-d. Basidia.
Scale bars: 10 um.

4. Discussion and Conclusions

According to the interpretation of numerous European authors, Xerocomellus redeuilhii was
previously named as X. dryophilus (Thiers) N. Siegel, C.F. Schwarz & J.L. Frank. But it was
discovered that Xerocomus dryophilus is a species that grows on the North American continent
as opposed to the European one. For this reason, the new species Xerocomellus redeuilhii was
proposed by Simonini et al. (2016). Xerocomellus dryophilus is distinguished by longer
basidiospores (up to 16.1 um), a more rosy red to pinkish brown basidiomes, and growing
around Quercus (Frank et al. 2020).

Morphologically, Xerocomellus redeuilhii is similar to X. sarnarii Simonini, Vizzini & U.
Eberh. and X. poederi G. Moreno, Heykoop, Esteve-Rav., P. Alvarado & Traba. Xerocomellus
sarnarii is distinguished by a cracked pileus and a longer basidiospore size (Vizzini & Simonini
2015). Xerocomellus poederi differs in having a smaller size and growing in acid soils under
Quercus robur (Moreno et al. 2016, Simonini et al. 2016).

The phylogenetically closest species to Xerocomellus redeuilhii is X. fennicus (Harmaja) Sutara.
Xerocomellus fennicus from Europe differs in having vivid red to olivaceous grey basidiomes,
the absence of a flame-red pigment at the base of the stipe, distinctly striate basidiospores, and
mainly growing under Betula and Alnus (Harmaja 1999, Peintner et al. 2003).

56



Xerocomellus redeuilhii appears to be a species native to the Mediterranean region of Europe.
So far, it is known from Croatia, Cyprus, France, Greece, Italy, Malta, Spain, and Turkey
(Bozok et al. 2019). X. redeuilhii is only known from a single location in Turkey (Bozok et al.
2019). In this study, X. redeuilhii is reported from Aydin Province in the Aegean Region as a
new locality record together with nrITS sequence data.
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IHA goriintiilerinin geometrik diizeltmesinin aga¢ cap ve boy
olcimlerine etkileri /

Effects of geometric correction of UAV images on tree diameter
and height measurements

Hakan Durgun *, H. Oguz Coban 2, Mehmet Eker 2

Ozet: Orman ekosistemlerindeki degiskenlerin dogru, hizli ve giivenilir bir sekilde
tanimlanabilmesi ve analiz edilebilmesi i¢in CBS ve uzaktan algilama teknolojilerinin
entegrasyonu faydali olabilmektedir. IHA gibi platformlardaki algilayicilar yardimiyla elde
edilen uzaktan algilama verileri sahip olduklar1 baz1 sistematik ve rastlantisal geometrik hatalar
nedeniyle ¢esitli 6n islemlerden sonra kullanilabilmektedir. Sistematik hatalarin giderilmesinde
algilayiciya ait kalibrasyon verileri kullanilirken, rastlantisal hatalarin giderilmesinde goriintii
iizerinde konumu kesin olarak bilinen noktalar kullanilir. Geometrik diizeltme ya da
rektifikasyon olarak adlandirilan bu iglem ile goriintiideki yerylizii ve algilayict kaynakli
geometrik bozulmalarin giderilmesi, goriintiiniin diinya koordinatlarina doniistiiriilmesi ve
bdylece ait oldugu alanin geometrik 6zelliklerini yansitan bir uzaktan algilama verisinin tiretimi
amaglanir. Bu ¢alismanin amaci, IHA dan alman hava fotograflan iizerinde yapilacak olan
geometrik diizeltme isleminin, aga¢ ¢ap ve boy Ol¢iimlerine olan etkisini ortaya koymaktir. Bu
calisma, Isparta Orman Bolge Miidiirliigii Siitciiler Orman Isletme Miidiirliigii Candir Orman
Isletme Sefligi siirlarinda bulunan 3.2 hektarlik bir alanda gerceklestirilmistir. Bu alanda
toplam 150 adet kesilmis halde bulunan kizilgam agacinin gégiis cap1 ve boylar1 IHA dan elde
edilen geometrik diizeltmesi yapilmis ve yapilmamis nokta bulutu ile ortomozaikler iizerinde
Olcililmiis, sonuclar arazide yapilan 6l¢iim sonuglartyla karsilastirilmistir. Geometrik diizeltme
isleminin yapildig: verilerde gerceklestirilen 6l¢iimlerin arazi 6l¢limlerine daha yakin sonuglar
verdigi ve giiclii bir korelasyon gdsterdigi yapilan istatiksel testlerle ortaya konulmustur. Ayni
zamanda nokta bulutu iizerinde gergeklestirilen 3 boyutlu aga¢ cap ve boy dlglimlerinin
ortomozaik iizerinde gerceklestirilen 2 boyutlu dl¢iimlere gére daha dogru sonuglar verdigi de
anlasilmistir. Giiniimiizde pratik bir uzaktan algilama arac1 olarak tercih edilen IHA lardan elde
edilen goriintiilerde, hassas konum ve 6l¢iim gerektiren ¢alismalar i¢in geometrik diizeltmelerin
onemini vurgulamak istiyoruz.

Anahtar Kelimeler: Geometrik diizeltme, IHA fotogrametrisi, Nokta bulutu, Ortomozaik,
Uzaktan algilama

Abstract: Integration of GIS and remote sensing technologies can be beneficial for the
accurate, fast and reliable identification and analysis of variables in forest ecosystems. Remote
sensing data obtained with the help of sensors on platforms such as UAVs can be used after

! Isparta Uygulamali Bilimler I:;Tniversitesi, Lisanststii Egitim Enstitiisti, Isparta/Ttirkiye )
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Geodezi ve Fotogrametri Anabilim Dal1, Isparta/Tiirkiye
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various preprocessing due to some systematic and random geometrical errors. While the
calibration data of the sensor is used to eliminate systematic errors, points on the image whose
location is precisely known are used to eliminate random errors. With this process, which is
called geometric correction or rectification, it is aimed to eliminate the geometric distortions
caused by the earth and the sensor in the image, to convert the image to world coordinates, and
thus to produce a remote sensing data that reflects the geometric properties of the area it belongs
to. The aim of this study is to reveal the effect of the geometric correction process on the aerial
photographs taken from the UAV on the tree diameter and height measurements. This study
was carried out in an area of 3.2 hectares located within the borders of Isparta Regional
Directorate of Forestry, Siit¢iiler Forestry Operations Directorate, Candir Forestry Operation
Chief. The chest diameter and height of 150 pine trees, which were cut in total in this area, were
measured on the orthomosaics with the geometrically corrected and unmade point cloud
obtained from the UAV, and the results were compared with the measurement results made in
the field. It has been revealed by the statistical tests performed that the measurements performed
on the data where the geometric correction process was performed gave results closer to the
field measurements and showed a strong correlation. At the same time, it was understood that
the 3-dimensional tree diameter and height measurements performed on the point cloud gave
more accurate results than the 2-dimensional measurements performed on the orthomosaic. We
would like to emphasize the importance of geometric corrections for studies that require precise
location and measurement in images obtained from UAVSs, which are preferred as a practical
remote sensing tool today.

Keywords: Geometric correction, UAV photogrammetry, Point cloud, Orthomosaic, Remote
sensing

1. Giris

Tiirkiye’de 2020 yili itibariyle 22.9 milyon ha (%29.4) orman varligi ve bu ormanlardaki
kizilgcam agag tiirliniin %22.74 oranda bulundugu bildirilmistir (OGM, 2020). Bu oran dikkate
alindig1 zaman kizilgamin Tiirkiye ormanciligt i¢in dnemli bir yerinin oldugunu sdylemek
miimkiindiir. Ormancilik faaliyetleri, uzun periyotlu ve agir sartlari biinyesinde barindiran
islemlerdir (Safak ve Giil, 2012). Planlama, karar verme ve yonetim asamalarindan olusan bu
islemlerin gerceklestirilmesinde gilivenilir, glincel ve ekonomik olarak elde edilecek verilere
biiyiik bir ihtiya¢ bulunmaktadir (Eker ve Ozer, 2015; Bugday, 2016). Bu nitelikteki veriler,
giiniimiizde cesitli hava araglar1 ve uzaktan algilama teknikleriyle iiretilebilmektedir. Uzaktan
algilama yontemiyle elde edilen hava fotograflari, yazilim fotogrametrisi kullanilarak
islendikten sonra ormancilikta gesitli ¢aligma alanlarinda yaygin olarak kullanilmaktadir
(Coban, 2016). Orman ekosistemlerinin dogru ve hizli bir sekilde izlenmesi ve analiz
edilebilmesi i¢in uzaktan algilama teknolojilerinin Cografi Bilgi Sistemi (CBS) ile birlikte
kullanim1 6ne ¢ikmaktadir. CBS kullaniciya planlama ve karar verme asamalarinda destek
sunan, sahip oldugu islevler ile ekonomik veri liretimine yardimci bir aractir. Uzaktan algilama
verilerinin CBS’de altlik olarak kullanilabilmesi, onu ¢ok gii¢lii bir veri kaynagi durumuna
getirmektedir (Balc1 vd., 2000; Coban, 2016).

Uzaktan algilamada algilayici sistemler tarafindan kaydedilen ve bilgisayar ortaminda
saklanabilen sayisal veriler, gesitli amacglar dogrultusunda islenerek bilgi iiretilmekte ve elde
edilen ciktilar kullanicinin hizmetine sunulmaktadir (Yomralioglu, 2000). Fotogrametri ise
fotografik goriintiilerin ve elektromanyetik enerjinin kaydedilmesi, 6l¢iilmesi ve yorumlanmasi
sonucunda fiziksel cisimler ve bunlarin ¢evresine iliskin bilgileri toplayan ve bu bilgilerin
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analizini yapan bir bilim dalidir (ISPRS, 2022). Fotogrametri biliminin sagladig1 en biiyiik
avantaj, ¢iftler halinde belirli enine ve boyuna bindirme oranlar1 uygulanarak alimi saglanan
goriintiilerden {i¢ boyutlu 6l¢iimlere imkan saglamasidir (Yurtseven, 2008).

Hava fotografi ve uydu goriintiileri gibi uzaktan algilama verileri, algilayici sensor ve algilanan
nesnenin bulundugu ortamin fiziksel 6zelliklerinden kaynaklanan bazi geometrik hatalara
sahiptir. S6z konusu hatalar uzaktan algilama platformunun yiiksekligindeki ve hizindaki
degismeler, yeryliziiniin egikligi, atmosferin etkisi gibi nedenlerle olusabilir. Geometrik hatalar
sistematik hatalar ve rastlantisal hatalar olarak ikiye ayrilir. Sistematik hatalar algilayiciya ait
bazi kalibrasyon verileriyle diizeltilebilirken rastlantisal hatalarin diizeltilmesi i¢in yeryiiziine
ait bilgilere ihtiya¢ vardir. (Kiipcii, 2015). Bu hatalar geometrik diizeltme (rektifikasyon)
islemiyle giderilebilir. Geometrik diizeltme, goriintiideki yeryiizii ve algilayicidan kaynaklanan
geometrik bozulmalarin giderilmesi ve gorlintiinliin istenilen diinya koordinatlarina
dontstiiriilmesi islemidir (Coban, 2006).

Geometrik diizeltmenin uygulanmasi i¢in goriintiide homojen dagilmis, konumu belirgin yer
kontrol noktalar1 (YKN) ve bu noktalarin harita karsiliklari ile arasindaki matematiksel baginti
kullanilir (Richards, 1993). YKN; yeryiiziinde tesis edilen, koordinatlar1 ve/veya yiiksekligi
jeodezik ydntemlerle belirlenen noktalarin genel adidir (BOHY'Y, 2018). ideal olarak YKN’nin
orijinal koordinati ile déniisiim sonrasi olusan koordinatlarinin ayni olmasi beklenir ancak bu
durum c¢ok nadiren olusabilir (Jensen, 1996). Genellikle YKN’nin orijinal konumu ile
dontstiiriilen goriintii lizerindeki konumu arasinda bir uzaklik olusur ve bu uzaklik Kok
ortalama kare hatas1 (RMSE; Root Mean Square Error) olarak tanimlanir (ERDAS, 2002).
Geometrik diizeltmede ulasilabilecek dogruluk diizeyi haritalar icin insan goziiniin ayirt
edebilecegi en kiiciik ¢izgi araligi olan 0.2 mm.nin harita 6l¢egindeki karsilig1 olarak kabul
edilir (Kog, 1995). Uzaktan algilama verilerinin geometrik doniisiimiinde ise hata sinir degeri
piksel boyutunun yarisi (0.5 piksel) olarak alinir (Welch ve Usery, 1984). Geometrik dogruluk
genellikle; uzaktan algilama verilerinin harita amacli kullanilabilmesi, raster-vektor verilerinin
birlikte kullanilabilmesi, fakli raster verilerin birlestirilebilmesi, cografi konumun 6nem tasidig1
caligmalarin hassas bir sekilde yiiriitiilebilmesi, CBS i¢in altlik ve veri tabani hazirlanabilmesi,
uzunluk ve alan 6l¢iimlerinin hassas bir sekilde yapilabilmesi vb. gibi amaglar i¢in 6énemlidir
(Kaya vd., 2002).

Geometrik diizeltme isleminde kaynak koordinatlar, doniistiiriilecek goriintii {izerine
islendikten sonra doniisiim gergeklestirilir. Bu doniisiimii gerceklestirmek icin belirlenen
YKN’lerin ¢alisma alani tizerindeki dagilimi ve sayis1 6nemlidir. Koordinat atamasi yapilacak
harita veya goriintiide carpikliklarin olugsmamast i¢in YKN’ler alana homojen dagilmali ve
ozellikle calisma alaninin koselerinde yeterli sayida bulunmalidir (Coban, 2006). YKN’lerin
sayisi ve c¢alisma alanina dagilimi, fotogrametrik iiriinlerin konum dogrulugunu dogrudan
etkilemektedir. Bu nedenle 6zellikle IHA fotogrametrisi ¢aligmalarinda, YKN sayisinin ve
konumunun c¢aligma oncesinde dogru olarak belirlenmesi gerekmektedir. YKN’lerin sayis1
dogrudan is gilicli, zaman ve maliyet degerlerini etkilediginden uygun YKN tasarimi
calismalarda oldukga &nemlidir (Izci ve Ulvi, 2021).

YKN kullanilarak geometrik diizeltmenin yapilmasinin IHA goriintiilerinin kalitesini arttirdig1
(Ruzgiene vd., 2015; Stocker vd., 2017; Kapicioglu vd., 2018; Rabah vd., 2018) ve bunun
yaninda YKN’lerin calisma alani tizerindeki dagilimmin konumsal hassasiyeti etkiledigi
bilinmektedir (Wang vd., 2012). YKN sayisinin arttirilmasiyla hassasiyet ve dogrulugun arttig
goriilmesine karsin (Ruzgiene vd., 2015; Aguera-Vega vd., 2017) belirli bir YKN sayist i¢in,
optimum dagilim kullanilarak elde edilen dogrulugun, YKN'lerin kotii dagilmasi durumundan
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iki kat daha iyi olacagi da bilinmektedir (Sanz-Ablanedo vd., 2018). Bu baglamda IHA
sistemleri ile YKN kullanmaksizin yiiksek hassasiyet gerektirmeyen ¢alismalarda gereksinim
duyulan fotogrametrik {iriinlerin hizla iiretilebildigi fakat yiiksek dogruluk gerektiren ¢aligmalar
i¢in YKN kullaniminin kagimilmaz oldugu soylenebilir (Izci ve Ulvi, 2021).

Bu c¢alismada, IHA’dan elde edilen fotogrametrik iiriinlerde gerceklestirilecek geometrik
diizeltmenin aga¢ cap ve boy Olgiimlerine etkisi aragtirllmigtir. Tiirkiye orman arazilerinin
cogunlukla engebeli ve iletisim aglara erisim olanaklarinin kisithh olmasi nedeniyle, bu
alanlarda TUSAGA-AKktif aglarina baglanarak hassas konum &lglimlerinin yapilmasi ve
YKN’lerin bu engebeli arazilerde ¢aligma alanina tesis edilmesi zor, yorucu ve zaman alici
faaliyetlerdir. Ancak yiiksek dogruluk gerektiren uzaktan algilma c¢aligmalarinda elle ya da
otomatik olarak geometrik diizeltmenin yapilmasi bir zorunluluk olarak karsimiza ¢ikmaktadir.

2. Materyal ve Yontem
2.1. Materyal

Calisma alani; Isparta Orman Bolge Miidiirliigii, Siitciiler Orman Isletme Miidiirliigii’ne bagh
Candir Orman Isletme Sefligi (Sekil 1) idari sinirlari icinde bulunmaktadir. Candir Orman
Isletme Sefligi 10348.4 ha yiizol¢iimiine sahip olup, en diisiik rakim 248 metre ve en yiiksek
rakim ise 1877 metredir. Candir Orman Isletme Sefligi idari smirlarmin arazi ortii siniflarina
alansal dagilimlar1 incelendiginde; %76.2’si orman, %5.5’1 tarim, %0.8’1 yerlesim alani ve
%17.5°1 sulak alan olarak nitelendirilmektedir. Mescere tiirlerinin dagilimina bakildiginda;
ibreli mescereler %62.2, genis yaprakli mescereler %0.1, karisik mescereler %9.8 ve diger
alanlar %27.8 bulunma oranina sahipken isletmede en ¢ok bulunan agac tiirii de kizilgam
(%66.1) olarak karsimiza ¢ikmaktadir. Candir Orman Isletme Sefligi’nin en fazla yayilis
gosteren ve asli agac tiirli olan kizilcamin bulundugu en diisiik yiikseltisi 259 metreyken en
fazla 1489 metre yiikseltiye kadar ¢iktig1 belirlenmistir (IOBM, 2021; USGS, 2022).
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Calisma alan1 olarak Candir Orman Isletme Sefligi idari sinirlar igerisinde olan bir kizilgam
mesceresi secilmistir (Sekil 2). Kizilgam mescereleri genellikle idare siiresinin sonuna diger bir
deyisle ekonomik genclestirme yasina geldiginde tiraglama kesim yontemiyle bosaltilmaktadir.
Calisma alaninda 66. ve 67. bolmeler bulunmaktadir. Bu alan; gogiis yiiksekligindeki caplari
8-36 cm araliginda ve %70’ten fazla topragi golgeleme oranina sahip kapalilig1 barimndiran
kizilgam mescerelerini simgeleyen ‘Czbc3, Czc3’ ve ¢ok kiigiik bir kismi1 da kapaliligi %10’un
altinda ve yer yer taslik agikliklara sahip kizilgam mesceresini simgeleyen ‘BCz-T’ rumuzlu
alanlar1 kapsamaktadir (IOBM, 2021). Caligsma alan1 3.2 ha biiyiikliige ve ortalama %48 egime
sahiptir.

Sekil 2. Calisma alanini IHA ile iiretilmis ortomozaik gériintiisii

Bu calismada; 2018 yilinin ilk ¢eyreginde piyasaya siiriilen DJI/Mavic Air marka ve modeldeki
[HA kullanilmistir. S6z konusu IHA 430 gram ugus agirhigma ve dahili 8 GB depolama alanina
sahiptir. Maksimum 21 dakika ucgus siiresi saglayan 2375 mAh bataryasinin yaninda GPS ve
GLONASS konumlandirma sistemleri de bulunan bu IHA, kameranin sarsilmasini dnleyen
gimbal diizenegi ve olas1 ¢arpigmalar1 6nleyen 3 yonlii koruyucu goriis sistemi gibi glivenlik
sistemlerini de biinyesinde barindirmaktadir. CMOS tiiriinde ve 1/2.3 in¢ boyutundaki
algilayic1 kamera, 12 mp ¢oziiniirliik, 2.8 diyafram agiklig1 ve 85° goriis acisina sahiptir (DJI,
2022). Harici yazilimlar yardimiyla fotogrametrik amacl ucuslar yapmaya yonelik asgari
sartlar1 saglayan bu IHA; pratik kullanimi, tasima kolaylig1 ve uygun maliyeti gibi nedenlerle
tercih edilmistir. IHA nin sahip oldugu dahili 8 GB depolama alaninin yaninda 256 GB
depolama alanina sahip harici hafiza kart1 da kullanilmistir.

Calismada, IHA goriintiilerinde geometrik diizeltmelerin yapilabilmesi igin araziye YKN’ler
tesis edilmistir. Tesis edilen YKN’lerin IHA fotograflarinda belirgin bir sekilde goriilmesi,
ozellikle orta noktasinin tespit edilebilmesi, fotogrametrik {iriinlerde yiiksek hassasiyete
ulasabilmek adina ¢ok oOnemlidir. Bu nedenlerle 50x50 cm boyutlarinda ve 6zel olarak
tasarlanmig olan YKN’ler bu ¢alismada kullanilmigtir (Sekil 3).
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Araziye tesis edilen YKN’lerin olglimii 2 adet hassas GPS ile gergeklestirilmistir. Arazi
sartlarindan dolay1 ¢alismalar sirasinda TUSAGA-Aktif sistemine baglanilamamasi nedeniyle
RTK yo6ntemine bagsvurulmus, GPS’lerden bir tanesi koordinatlar1 bilinen noktaya sabit olarak
kurulup digeriyle YKN’lerin dl¢limleri gerceklestirilmis ve bu nedenle 2 hassas GPS’in birlikte
kullanilmasi ihtiyact dogmustur. South markasinin Galaxy G6 modeli olan GPS’ler santimetre
alt1 hassasiyetlerde konum saglama yetenegine sahiptir. Bu GPS’lerle birlikte tasiyici platform
olarak ise bir adet jalon ve bir adet tripod kullanilmistir (South, 2022).

Bu ¢alismada; arazi karnelerinin hazirlanmasi, arazi verilerinin islenmesi ve ¢esitli tanimlayici
istatistiklerin belirlenmesi i¢in Microsoft Excel yazilimi kullanilirken (Microsoft, 2022) yine
bazi istatistiksel testlerin uygulanmasi amaciyla SPSS programi da kullanilmistir (SPSS, 2022).
Konumsal analizlerin yapilmasi ve agaclarin ortomozaik iizerinde ¢ap ve boy dl¢limlerinin
gerceklestirilmesi gibi amaclar i¢in bir CBS yazilimi olan ArcGIS yazilimi (ArcGIS, 2022);
[HA’dan elde edilen hava fotograflarinin islenmesi, geometrik diizeltmelerin yapilmasi ve
kesilmis agaglarin ¢ap ve boylarinin Olglilmesi amaciyla ise Pix4d-mapper fotogrametri
yazilimi kullanmilmistir (Pix4d, 2022).

Arazi galismalarinda IHA nin fotogrametrik alim sartlarina uygun olarak otomatik ugusunu
saglamak adina {icretsiz erisime agik ve mobil bir uygulama olan Pix4d-capture yazilimi
kullanilmistir (Pix4d, 2022). Arazi ¢alismalarinda video kaydi, fotograf ¢ekimi, Pix4d-capture
programinin kullanilmasi gibi amaglar i¢in kisisel bir akilli cep telefonu kullanilmistir. Calisma
alanindaki topografyanin belirlenmesi (ytikselti, egim ve baki gibi) icin gereken sayisal
yiikseklik modeli olarak 30x30 m piksel boyutlarinda ylizey yiikseklik degerlerine sahip
SRTM-1 ad1 verilen ve licretsiz erisilebilen radar uydu verilerinden yararlanilmistir (USGS,
2022; Coban ve Eker, 2009; Coban vd., 2021).
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2.2. Yontem

Calisma alaninda bulunan toplam 150 adet kesilmis haldeki kizilgam agacinin gégiis ¢ap1 ve
boyu bireysel olarak 6l¢iilmiis ve arazi karnelerine kaydedilmistir. Bu 6l¢timler sirasinda her
bir agacin dip kismina o agacin numarasini belirten A4 kagidi ve 1.3. metredeki kismina ise
yaklasik 5x5 cm boyutundaki kagitlar raptiye ile sabitlenmistir. Son olarak ise agacin en ug
kismina A4 boyutundaki kagitlar koli bantlariyla sabitlenmistir. Sabitlenen bu kagitlar ile biiro
calismalarinda IHAdan elde edilen fotogrametrik iiriinlerden aga¢ numarasi, gogiis ¢apimnin
olgiilecegi kisim ve ug kismi gibi 6nemli noktalar kolaylikla belirlenebilmistir (Sekil 4). Agag
Ol¢ciimlerinin tamamlanmasinin ardindan YKN’ler calisma alanina homojen bir sekilde tesis
edilmistir. Calisma alanina toplam 10 adet YKN tesis edilmis olup tesis edilen YKN’ler hassas
GPS’ler ile TUREF (Tiirkiye Ulusal Referans Sistemi) TM30 (3°’lik projeksiyon) koordinat
sisteminde Sl¢iilmiis ve 6l¢lim sonuglari cihaz belleginde depolanmistir. Bu islemlerin ardindan
ise IHA uguslar1 planlanmis ve gergeklestirilmistir.

VAN
isaretler

N
N -

Sekil 4. iHA gé')ntiisﬁndeki agaclarda bulunan

Arazi ¢alismalarinin tamamlanmasinin ardindan IHAdan elde edilen hava fotograflar1 islenmis
ve bu caligmada kullanilacak olan nokta bulutu ve ortomozaik gibi fotogrametrik iiriinlerin
iretimi gerceklestirilmistir. Tiim fotogrametrik iiriinler TUREF TM30 koordinat sisteminde
{iretilmistir. Arazide gergeklestirilen IHA uguslarindan elde edilen IHA fotograflar bu ¢alisma
icin toplamda 2 kez islenmistir. Bunun sebebi ayni1 veri setinin hem YKN’li hem de YKN’siz
olarak islenmesidir. Sonu¢ olarak c¢alisma alani i¢cin geometrik diizeltmesi yapilmis ve
geometrik diizeltmesi yapilmamis nokta bulutu ve ortomozaik iirtinler olusturulmustur. Nokta
bulutlar1 kullanilarak Pix4d-mapper programinda 3 boyutlu 6l¢timler (yiikseklik bilgisinin de
dahil edildigi olgiimler), ortomozaikler kullanilarak ise ArcGIS programinda 2 boyutlu
Olciimler (ylikseklik bilgisi olmaksizin yapilan yatay oOlgiimler) gergeklestirilmistir. Tim
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agaclar her bir veri setinde 2 kez dl¢lilmiis ve ortalamalar1 alinmis, bdylece operator kaynakl
kaba hatalarin 6niine gecilmeye calisilmistir. 150 adet kizilgam agaci bu ¢alisma kapsaminda
Pix4d-mapper ve ArcGIS programiyla toplam 4 kez dl¢iilmiistiir. Elde edilen 6l¢iim sonuglari
ile tanimlayici istatistikler belirlenmis, Pearson korelasyon analizi ve bagimli 6rneklem T-testi
uygulanarak sonuglar ortaya koyulmustur.

3. Tartisma ve Sonug¢

Arazide alinan IHA fotograflarinin islenmesiyle ¢alisma alani igin 1.95 cm piksel ¢dziiniirliige
sahip fotogrametrik iiriinler iiretilmistir. Kullanilan IHA nin yeryiiziine paralel ugus 6zelligi
bulunmamasi nedeniyle ugus yiiksekligi deneme yanilma yontemiyle ortalama olarak
belirlenmis ve 2 cm ¢dziiniirliik degerine yakin bir degere ulasmak amaglanmistir. IHA kalkis
noktasindan 55 metre yiikseklikte ucus yapmstir. IHA fotograflarinin aliminda %80 enine ve
boyuna bindirme oran1 kullanilmis, kamera agis1 90°’ye ayarlanmis ve IHA ortalama 4.75
metre/saniye hizla ucus gergeklestirmistir. IHA fotograflarinin islenmesi sirasinda YKN’ler
farkli kombinasyonlar halinde denenmis, ¢alisma alaninin ¢evresine homojen olarak dagilmis
olan en uygun YKN’ler geometrik diizeltmede kullanilarak minimum RMS degerine ulagmak
amaclanmistir. Geometrik diizeltme i¢in 6 adet YKN kullanilmis ve 2.6 cm (0.75 piksel) RMS
hata oranina ulagilmistir. 0.5 piksel hata sinir degerinin yakalanamamasinin sebebi olarak
ulagilan ¢oOziinlirliigiin ¢ok yiliksek olmasi ve hassas GPS’lerin arazi sartlarinda ulastigi
hassasiyetin yetersiz kalmasi (+ 2 cm hassasiyetle koordinatlar alinmistir) gosterilebilir.

[HA fotograflarinin islenmesiyle calisma alani igin geometrik olarak diizeltilmis ve
diizeltilmemis nokta bulutu ve ortomozaikler olusturulmustur. Olusturulan bu verilerden nokta
bulutlar1 kullanilarak Pix4d-mapper programinda, ortomozaikler kullanilarak ArcGIS
programinda agaclarin cap ve boy Olclimleri gerceklestirilmistir. Pix4d-mapper programi
uzunluk Ol¢iimlerinin sonucunu 2 boyutlu (x-y koordinatlart kullanilarak hesaplanir) ve 3
boyutlu (x-y-z koordinatlart kullanilarak hesaplanir) olarak sunabilmektedir. 2 boyutlu
Ol¢timlerin ortomozaik tizerinden ArcGIS programinda yapilmasi planlandigi i¢in Pix4dmapper
programinda yalnizca 3 boyutlu 6l¢tim sonuglar1 dikkate alinmistir.

Agag boylar1 6l¢iim sonuglariin tanimlayici bazi istatistik sonuglari ele alindigi zaman (Tablo
1) geometrik diizeltmesi yapilmis ortomozaik ve nokta bulutunda gerceklestirilen dl¢iimlerden
elde edilen sonuglarin geometrik diizeltmesi yapilmamis olanlara gore arazi 6l¢iimlerine daha
yakin istatiksel sonug verdigi goriilmektedir. Elde edilen sonuglara gore; geometrik diizeltmesi
yapilmis nokta bulutunda gerceklestirilen 6l¢iim sonuglarinin arazi Slgiimlerine en yakin
istatiksel sonuglari, geometrik diizeltmesi yapilmamis ortomozaik iizerinde gerceklestirilen
6l¢iim sonuclarinin ise en uzak sonuclar1 verdigi goriilmektedir. Bununla birlikte geometrik
diizeltmesi yapilmamis nokta bulutu verisinden elde edilen 6l¢limlerin geometrik diizeltmesi
yapilmis ortomozaik veriden elde edilen 6l¢iim sonuglarina nazaran daha basarili oldugu da
dikkat ¢eken bir diger husustur. Bunun sebebinin ise; ¢alisma alaninin yiiksek egim degerine
sahip olmas1 ve ortomozaik iizerinde yapilan dl¢timlerde Z koordinatlarinin dikkate alinmamasi
nedeniyle uzunluk 6l¢iimlerinde eksik sonuglarin ortaya ¢ikmasi olarak diisiiniilmektedir. Agac
¢ap Ol¢iim sonuglarina dair bazi tanimlayici istatistiksel sonuglar ele alindig1 zaman ise (Tablo
2) bilgisayar ortaminda yapilan dl¢limlere ait tanimlayici istatistiklerin genel olarak arazi 6l¢tim
istatistiklerinden uzak oldugu goriilmektedir. Bu durumun; IHA algilayic1 kamerasmin teknik
yetersizligi, caligma alanindaki golgelenme durumu, agaglarin duruslarindan kaynaklanan
bireysel golgelenme durumu, operatoriin olasi Ol¢iim hatalar1 vb. gibi nedenlerden
kaynaklandig1 diisiiniilmektedir. Carpiklik-basiklik degerlerinin tiim olgiimlerde +1.5 ile -1.5
arasinda olmasi ve dolayisiyla 6lgiim sonuglarinin normal bir dagilim gosteriyor olmasi ise
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dikkat ¢eken bir diger husustur (Tabachnick ve Fidell, 2013). Ayrica yapilan Kolmogorov-
Smirnov dagilim testiyle de 6l¢limlerin normal dagilim gosterdigi goriilmiistiir (%95 gliven

diizeyinde p>0.05).
Tablo 1. Boy dl¢iim sonuglarinin tanimlayici istatistikleri (n=150)

_Arazi Ortomozaik Ortomozaik kl)\luolﬁi Nokta bulutu

Olgiimleri | (rektifiyeli) (rektifiyesiz) (rektifiyeli) (rektifiyesiz)
Ortalama 15.07 14.80 14.57 15.10 14.96
Standart Sapma 2.22 2.19 2.15 2.22 2.19
Basiklik 0.65 0.53 0.53 0.55 0.60
Carpikhik -0.19 -0.29 -0.29 -0.22 -0.20
Aralik 12.97 12.64 12.55 12.81 12.75
En Kiigiik 8.23 7.55 7.43 8.28 8.29
En Biiyiik 21.20 20.19 19.98 21.08 21.04

Toplam 2260.63 2219.68 2185.36 2265.46 2243.58

Tablo 2. Cap 6l¢lim sonuglarinin tanimlayici istatistikleri (n=150)

Arazi Ortomozaik Ortomozaik Nokta bulutu Nokta bulutu

Olciimleri (rektifiyeli) (rektifiyesiz) (rektifiyeli) (rektifiyesiz)
Ortalama 15.07 14.80 14.57 15.10 14.96
Standart 2.22 2.19 2.15 2.22 2.19

Sapma
Basiklik 0.65 0.53 0.53 0.55 0.60
Carpikhk -0.19 -0.29 -0.29 -0.22 -0.20
Arahk 12.97 12.64 12.55 12.81 12.75
En Kii¢iik 8.23 7.55 7.43 8.28 8.29
En Biiyiik 21.20 20.19 19.98 21.08 21.04
Toplam 2260.63 2219.68 2185.36 2265.46 2243.58

Tanimlayici istatistiklerin ardindan degiskenler arasindaki iliski, bu iliskinin yonii ve siddeti ile
ilgili bilgiler saglayan Pearson korelasyon testi de elde edilen 6l¢iim sonuglarina uygulanmis
ve arazi Ol¢lim sonuglari ile olan korelasyon katsayilar1 belirlenmistir (Sekil 5-6). Buna gore
geometrik diizeltmesi yapilmis nokta bulutu iizerinde gergeklestirilen 6l¢lim sonuglariin diger
tiim iiriinlere kiyasla arazi 6l¢timleri ile daha giiglii bir korelasyona sahip oldugu goriilmektedir.
Bunun yaninda hem ¢ap hem de boy oOl¢iimlerinde nokta bulutu {izerinden yapilan 3 boyutlu
Ol¢timlerin ortomozaik {izerinde yapilan 2 boyutlu dl¢limlere kiyasla daha basarili oldugu da
goriilmektedir. Dikkat ¢ceken bir bagka husus ise sayisal ortamda yapilan boy 6l¢limlerinin ¢ap
Ol¢ciimlerine kiyasla daha basarili bir sonu¢ vermis olmasi, arazi dlglimleriyle daha giiclii bir
korelasyon iliskisine sahip olmasidir. Geometrik diizeltmesi yapilmis ortomozaikten elde edilen
cap Ol¢lim degerlerinin geometrik diizeltmesi yapilmayan ortomozaige gore daha zayif bir
korelasyon degerine sahip olmasi ise gozden kagmayan bir diger husustur. Son olarak, 6l¢timler
arasinda yapilan bagimli orneklem T-testi sonuglarina bakildigi zaman ise rektifiyeli nokta
bulutu lizerinde yapilan boy 6l¢iimleri ile arazi 6lgiimleri arasinda anlamli bir fark bulunmazken
(%95 giiven diizeyinde p>0.05) diger tiim ¢ap ve boy Ol¢limlerinin anlamli bir farkliliga sahip
oldugu belirlenmistir (%95 giiven diizeyinde p<0.05).
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Sekil 5. Boy 6l¢lim sonuglarinin korelasyon grafikleri ve korelasyon katsayilari

25.00 25.00
— 2000 5 20.00
z ° il .
= &
® 15.00 g 15.00 ®
2 = 2.
=2 s
E 10.00 3 10.00
4 r=0.994 i) 1=0.992
2 =}
= 500 Z 500

0.00 0.00

0 5 10 15 20 25 0 5 10 15 20 25
Arazi Karnesl Arazi Karnes

25.00 25.00
_ 2000 5 2000
N ° & (3
& &
¥ 1500 SO0
g &
= =
= i
g 10.00 & 10,00
£ £
8 2 L
o r=0.986 S 500 r=0.986

0.00 0.00

o s 10 15 20 25 o 5 10 13 20 25
Arazi Karnesi Arazl Karnesi

Sekil 6. Cap 6l¢liim sonuglarinin korelasyon grafikleri ve korelasyon katsayilari
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Bu ¢alismadan elde edilen bulgular ile; IHA fotograflarindan iiretilecek fotogrametrik {iriinler
tizerinde gerceklestirilecek hassas caligmalar icin geometrik diizeltmenin gerekli oldugu,
geometrik olarak diizeltilmis verilerden elde edilen aga¢ ¢ap ve boy Olc¢limlerinin arazide
gerceklestirilen Ol¢iimlere daha yakin sonuglar verdigi ortaya koyulmustur. Bunun yaninda
nokta bulutu iizerinden gergeklestirilen ¢ap ve boy Olgiimlerinin ortomozaik iizerinden
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gerceklestirilen Ol¢limlere nazaran daha dogru sonuglar verdigi de anlasilmistir. Ayrica bu
calismada THA fotogrametrisi aga¢ boyu odl¢iimlerinde cap Sl¢iimlerine gore daha basarili
sonuclar elde edilmistir. Bu durumun énemli nedenlerinden birinin agac¢larin konumu ve durus
acis1 nedeniyle ortaya ¢ikan gdlgelenme etkisi oldugu diistiniilmektedir. Gliniimiizde pratik bir
uzaktan algilama arac1 olarak tercih edilen IHAlardan elde edilen gériintiilerde, hassas konum
ve Ol¢iim gerektiren ¢alismalar i¢in geometrik diizeltmelerin 6nemini vurgulamak istiyoruz.
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Odunsu biyokiitle envanter cahsmalarinda THA fotogrametrisinin
kullanilabilirliginin degerlendirilmesi /

Evaluation of the usability of UAV photogrammetry in woody
biomass inventory studies

Hakan Durgun **, Mehmet Eker 2, H. Oguz Coban 2

Abstract: Turkey's theoretical woody biomass potential is quite high. Turkey is willing to
reduce greenhouse gas emissions and minimize other environmental impacts by using
renewable energy sources such as biomass. Tree bottom stumps and roots, which are a
component of woody biomass in forests, remain in the stand after harvesting operations. The
versatile demand for woody biomass limits the supply and consumption of biomass for energy
purposes. Bottom log (subsoil part and associated main root) biomass is an important alternative
raw material for small and medium-sized power generation plants. However, there are not
enough inventory studies on the theoretical and technical potential of this biomass. The aim of
this study is to test the performance and reliability of photogrammetric data obtained from UAV
(Unmanned Aerial Vehicle) to determine the amount of bottom logs left in the field after
production in a red pine stand where trimming intervention is applied. This study was carried
out on an area of 2.34 hectares located within the borders of Isparta Regional Directorate of
Forestry, Siitcliler Forestry Operations Directorate, Candir Forestry Operation Chief. In this
area, the diameter of a total of 40 bottom logs was measured on the orthomosaic and point cloud
obtained from the UAV, the results were compared with the measurement results made in the
field, and the performance of the UAV in the bottom log biomass measurement studies was
evaluated by subjecting them to various statistical tests. Accordingly, it has been understood
that the photogrammetric data produced by the UAV in the study area has a very high
correlation with field measurements. With this study, it has been seen that bottom log
measurements can be performed at a sufficient scale from the photogrammetric data to be
produced from UAV photographs, and it has been demonstrated that UAV photogrammetry can
be used in sensitive measurements such as diameter measurement. It can be said that modern
technologies such as UAVs provide great convenience in forestry and the dissemination and
development of the use of these technologies is of great importance.

Keywords: Biomass, Renewable energy, UAV photogrammetry, Point cloud, Orthomosaic

Ozet: Tiirkiye’nin teorik odunsu biyokiitle potansiyeli oldukea yiiksektir. Tiirkiye, biyokiitle
gibi yenilenebilir enerji kaynaklarin1 kullanarak sera gazi emisyonlarin1 azaltmaya ve diger
cevresel etkileri minimize etmeye isteklidir. Ormanlardaki odunsu biyokiitlenin bir bileseni
olan aga¢ dip kiitiikleri ve kokler, hasat operasyonlarindan sonra mescerede kalmaktadir.
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Odunsu biyokiitlenin ¢ok yonlii kullanim talebi, enerji amacli biyokiitle arzin1 ve tiikketimini
sinirlandirmaktadir. Dip kiitiik (toprak alt1 kism1 ve baglantili ana kok) biyokiitlesi kiiciik ve
orta Olgekli enerji liretim tesisleri icin 6nemli bir alternatif hammadde niteligi tasimaktadir.
Ancak bu biyokiitlenin teorik ve teknik potansiyeli konusunda yeterli envanter galismalari
bulunmamaktadir. Bu ¢alismanin amaci, tiraglama miidahalesinin uygulandigi bir kizilgam
mesceresinde iiretim sonrasinda sahada kalan dip kiitiiklerin miktarinin belirlenmesi i¢in IHA
(Insansiz Hava Arac1)’dan elde edilen fotogrametrik verilerin performans ve giivenilirligini test
etmektir. Bu calisma, Isparta Orman Boélge Miidiirliigii Siitgiiler Orman Isletme Miidiirliigii
Candir Orman Isletme Sefligi siirlarinda bulunan 2.34 hektarlik bir alanda gergeklestirilmistir.
Bu alanda toplam 40 adet dip kiitiigiin cap1 IHA dan elde edilen ortomozaik ve nokta bulutu
tizerinde 6l¢iilmiis, sonuglar arazide yapilan 6l¢liim sonuglartyla kiyaslanmais ve ¢esitli istatiksel
testlere tabi tutularak IHA’nin dip kiitiik biyokiitlesi 6l¢iim ¢alismalarindaki performansi
degerlendirilmistir. Buna gére ¢alisma alaninda THA ile iiretilen fotogrametrik verilerin arazi
Olctimleriyle oldukea yiiksek bir korelasyon iligkisine sahip oldugu anlasilmistir. Bu ¢alisma ile
[HA fotograflarindan iiretilecek fotogrametrik verilerden dip kiitiik 6l¢iimlerinin yeterli 5lcekte
gerceklestirilebildigi goriilmiis, IHA fotogrametrisinin ¢ap 6l¢iimii gibi hassas 6l¢iimlerde
kullanilabilir oldugu ortaya konulmustur. Ormancilikta IHA gibi modern teknolojilerin biiyiik
kolaylik sagladigi ve bu teknolojilerin kullaniminin yayginlastirilmasi ve gelistirilmesinin
biiyiik 6neme sahip oldugu sdylenebilir.

Anahtar Kelimeler: Biyokiitle, Yenilenebilir enerji, IHA fotogrametrisi, Nokta bulutu,
Ortomozaik

1. Giris

Ormancilik faaliyetleri genig alanlarda ve zor arazi kosullarinda yiiriitiilen uzun vadeli is ve
islemler olup bunlarin ger¢eklestirilmesinde giivenilir, glincel ve ekonomik olarak elde edilecek
verilere biiyiik bir ihtiya¢ duyulmaktadir (Safak ve Giil, 2012; Eker ve Ozer, 2015; Bugday,
2016). Bu nitelikteki veriler, cesitli hava araglari ve uzaktan algilama tekniklerinin birlikte
kullanimiyla  giiniimiizde kolaylikla {iiretilebilmektedir (Coban, 2016). Bilgisayar
teknolojisindeki yazilimsal ve donanimsal gelismeler, verilerin sayisal olarak elde edilebilmesi,
depolanmasi, islenmesi ve analizi olanaklarini arttirmis ve bu durum uzaktan algilama verisi
gibi verilerden ¢ok yonlii yararlanma olanaklarinin gelistirilmesine neden olmustur (Coban,
2006). Uzaktan algilama verilerinin CBS’de altlik olarak kullanilabilmesi ise onu ¢ok gii¢lii bir
veri kaynagi haline getirmektedir (Balc1 vd., 2000; Coban, 2016).

Elektromanyetik enerji, yeryiizii lizerindeki objeleri aydinlattiginda onlarla etkilesime gecerek
nesneler tarafindan emilir, gegirilir, yansitilir ya da sagilir. Yansiyan ve sagilan enerji,
fotografik kamera gibi algilayici sistemler tarafindan tespit edilerek kaydedilebilir. Algilanan
bu enerji ise bilgisayar ortaminda saklanabilen sayisal veriye doniistiiriilir ve bu veriler
islenerek istenilen bilgiler ortaya koyulabilir (Yomralioglu, 2000).

Giiniimiizde uzaktan algilama arac1 olarak IHA’lar aktif bir sekilde kullamlmaktadir. THA,
diger hava araclarina nazaran daha diisiik maliyetlerle elde edilebilmesi ve pratik kullanim1 gibi
avantajlar1 sayesinde karsilasilan problemlere uygun ve hizli ¢oziimler getirebilmekte ve
ormancilik ¢alismalarinda izleme, ydnetme ve karar verme siireglerinde THA’lardan aktif bir
sekilde faydalamlabilmektedir (Bugday, 2019). IHA tabanli verilerin fotogrametrik olarak
degerlendirilmesiyle envanter calismalarinda, bir yandan yersel Ol¢iim ¢alismalarinin
minimuma diisiiriildiigii diger yandan da yiiksek duyarlilikta verilerin hizli ve diisiik maliyetle
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elde edilebildigi bilinmektedir (Yurtseven vd., 2015). IHA sistemlerinin, ormancilik
faaliyetlerinde karsilasilabilecek olasi bir problemi ¢dzmek igin temel ¢Oziimlerden biri
olabilecegi ve sistem ile elde edilen verilerin ise orman yonetimi ve planlanmasi asamasinda
bilimsel dayanak olarak 6ne stiriilebilecegi diisiiniilmektedir (Mentesoglu, 2016).
Yenilenebilir enerji kaynaklarina artan bagimlilik, hizli ekonomik biiyiimenin neden oldugu
cevresel baskiyr hafifletmek amaciyla hem gelismis hem de gelismekte olan {ilkeler icin
stratejik bir hedeftir (Schandl vd., 2016). Yenilenebilir enerji liretimi i¢in birgok secenek
olmasima karsin biyokiitle enerjisi kolay ulasilabilir olmasi1 ve c¢ok bulunmasi nedeniyle
dikkatleri {izerine cekmektedir (Oztiirk, 2016). Yenilenebilir bir enerji kaynagi olarak
ormanlardan biyokiitle iiretimi; daha iyi orman y0netimi, artan enerji ihtiyacinin karsilanmasi
ve ekonomik kalkinmanin desteklenmesine katki sunmaktadir (Eker vd., 2013). Bunun yaninda
ozellikle Akdeniz bolgesindeki ormanlarda, orman yangimi riskini azaltmak i¢in odun
biyokiitlesinin zamaninda sahadan uzaklastirilmasi ¢ok oOnemlidir. Boylece; hem uygun
maliyetli bir enerji kaynagi olan biyokiitlenin iiretimi saglanirken hem de ormanlarin
korunmasina yonelik 6nemli bir adim atilmis olur (Eker ve Spinelli, 2018). Ayrica biyokiitle
bilesenlerinin enerji kaynagi olarak kullanilmasiyla is verimliligine ve ekonomik gelire katkida
bulunacagi da diisiiniilmekte ve bdylece mescerelere uygun bakimin yapilmasi ve orman
mescerelerindeki kalitenin iyilesmesi beklenmektedir (Eker vd., 2018).

Tiirkiye, odunsu biyokiitle potansiyeli yiiksek bir tilke olup biyokiitle gibi yenilenebilir enerji
kaynaklarimi kullanarak sera gazi emisyonlarini azaltmaya ve diger g¢evresel gereksinimleri
karsilamaya isteklidir. Biyokiitle kaynagi olarak kesilmis agaclarin toprak iistiindeki dip
kiittikleri ile toprak altindaki kisimlar1 ve bu kisimlara baglh ana kok sistemi kiiglik ve orta
Olcekli biyoenerji iiretim tesisleri i¢in ¢ok 6nemli bir alternatif {iriin olmasina karsin halihazirda
teorik ve teknik agidan yararlanilabilir dip kiitiik biyokiitlesinin potansiyeli konusunda yeterli
veri ve bilgi bulunmamaktadir. Sahada gerceklestirilen ticari faaliyetlerin sonuglarindan
yararlanilarak bir igletmede satis1 yapilan kok/dip kiitiik kiitlesi hakkinda bilgi derlenebilmesine
ragmen, envanteri konusunda yeterli ¢alismalar bulunmamaktadir. Ote yandan fosil yakitlarin
kullanim1 dogaya zarar vermekte ve orman ekosistemi gibi dogal ekosistemlerin tahribatina yol
acmaktadir. Bu durum kiiresel 1sinma gibi sorunlar1 tetiklemekte ve diinyamizi tehdit
etmektedir. Dolayisiyla, yenilenebilir ve temiz enerji kaynaklarinin kullanimi hem dogal
dengenin korunmasina katkida bulunacak hem de ekonomik gelisme ve refahin arttirilmasinda
etkili olacaktir. Bu kapsamda, her tiirlii odunsu biyokiitleden modern yontemlerle
yararlanilmali ve maksimum enerji kazanimi saglanmalidir (Eker, 2014).

Bu ¢alismada, IHAdan elde edilen fotogrametrik veriler ile kizilgam sahasinda gerceklestirilen
tiraglama kesimi sonrasi sahada kalan ve biyoenerji kaynagi olan dip kiitiiklerin tespiti ve
ol¢iimii gerceklestirilmis, elde edilen sonuglar arazi OSlciimleriyle kiyaslanarak IHA’nin
biyokiitle hesaplamalarinda kullanilabilirligi denetlenmistir. 78 milyon ha’ dan fazla
yiliz6l¢limiine sahip olan Tiirkiye’de 2021 yil1 itibariyle 23.11 milyon ha (%29.4) orman alani
bulunmakta ve bu ormanlarda kizilgam agag tiiriiniin %22.74 oranda bulundugu bilinmektedir
(OGM, 2021). Bu oran dikkate alinarak ¢alisma bir kizilgam sahasinda ger¢eklestirilmistir.

2. Materyal ve Yontem
2.1. Materyal
Calisma alani; Isparta Orman Bolge Miidiirliigii, Siitciiler Orman Isletme Miidiirliigii’ne bagh

Candir Orman Isletme Sefligi idari sinirlar1 iginde bulunmaktadir. Candir Orman Isletme Sefligi
10348.4 ha yiizol¢iimiine sahiptir. Isletme sinirlarinda goriilen en diisiik rakim 248 metre ve en
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yiiksek rakim ise 1877 metredir. Candir Orman Isletme Sefligi’nin %76.2’si orman arazisi
niteliginde olup bu ormanlarin %62.2’si ibreli mescerelerden olusmaktadir. Isletmede en ¢ok
bulunan agac¢ tiirii %66.1 oranla kizilgam olarak karsimiza ¢ikmakta ve kizilgamin seflik
siirlarindaki dagiliminin 259-1489 metre rakimlarda oldugu goriilmektedir (IOBM, 2021;
USGS, 2022).

Calisma alani; gogiis yiiksekligindeki ¢aplar1 8-36 cm araliginda ve %70’ten fazla topragi
gblgeleme oranina sahip kapalilig1 barindiran kizilgam mescerelerini simgeleyen ‘Czbc3, Czc3’
ve ¢ok kiiciik bir kismi1 da kapaliligi %10’un altinda ve yer yer taslik agikliklara sahip kizilgam
mesceresini simgeleyen ‘BCz-T’ rumuzlu alanlar1 kapsamaktadir (IOBM, 2021). Caligsma alan1
2.34 ha biiyiikliige sahip olup 423-470 metre rakim araliginda bulunmaktadir. Calisma alaninin
ortalama ytikseltisi 453.6 metre ve ortalama egimi %34.2 olarak tespit edilmistir. Calisma
alanindaki topografyanin belirlenmesi (yiikselti, egim ve baki gibi) icin gereken sayisal
yiikseklik modeli olarak 30x30 m piksel boyutlarinda yiizey yiikseklik degerlerine sahip
SRTM-1 ad1 verilen ve iicretsiz erisilebilen radar uydu verilerinden yararlanilmistir (USGS,
2022; Coban ve Eker, 2009; Coban vd., 2021).

Sekil 1. Caligma alanmin IHAdan iiretilen ortomozaik goriintiisii

Bu ¢alismada; 2018 yilinin ilk ¢eyreginde piyasaya siiriilen DJI/Mavic Air marka ve modeldeki
IHA kullanilmistir. S6z konusu THA 430 gram ugus agirligina ve dahili 8 GB depolama alanina
sahiptir. Donanmig oldugu CMOS tiiriinde ve 1/2.3 in¢ boyutundaki algilayic1 kamer; 12 mp
¢Oziiniirliik, 2.8 diyafram aciklig1 ve 85° goriis agisina sahiptir (DJI, 2022). Harici yazilimlar
yardimiyla fotogrametrik amagli (bindirmeli) uguslar yapmaya yonelik asgari sartlari saglayan
bu IHA; pratik kullanimi, tasima kolaylig1 ve uygun maliyeti gibi nedenlerle tercih edilmistir.

Calismada, IHA’dan elde edilecek fotogrametrik verilerde geometrik —diizeltmelerin
yapilabilmesi adina araziye yer kontrol noktalar1 (YKN) tesis edilmistir. Araziye tesis edilen
YKN’lerin ol¢timii hassas GPS’ler ile gergeklestirilmistir. Arazi sartlarindan dolay1 ¢aligmalar
sirasinda TUSAGA-AKktif sistemine baglanilamamasi nedeniyle RTK ydntemine bagvurulmus
ve bu sebeple 2 hassas GPS’in birlikte kullanilmasi ihtiyact dogmustur. South markasinin
Galaxy G6 modeli olan GPS’ler santimetre alt1 hassasiyetlerde konum saglama yetenegine
sahiptirler. Bu GPS’lerle birlikte tasiyici platform olarak ise bir adet jalon ve bir adet tripod
kullanilmigtir (South, 2022).
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Arazi caligmalan sirasinda; dip kiitiiklerin ¢apinin dlgiilebilmesi icin ¢ap Olger, dlgiilen dip
kiitiiklerin numaralandirilmasi i¢in daha Once iizerine numara basilmis olan A4 kagitlar1 ve
Olciim sonuclarinin kaydedilmesi i¢in arazi karneleri kullanilmistir. Bu ¢alismada; arazi
karnelerinin hazirlanmasi, arazi verilerinin islenmesi ve cesitli tanimlayici istatistiklerin
belirlenmesi i¢in Microsoft Excel yazilimi kullanilirken (Microsoft, 2022) yine bazi istatistiksel
testlerin uygulanmasi amaciyla SPSS programi da kullanilmistir (SPSS, 2022). Konumsal
analizlerin yapilmasi, harita iiretimi ve dip kiitliklerin ortomozaik iizerinde ¢ap 6l¢iimlerinin
gerceklestirilmesi gibi amaglar i¢in bir CBS yazilimi olan ArcGIS yazilimi (ArcGIS, 2022),
IHA’dan elde edilen hava fotograflarinin islenmesi ve nokta bulutu iizerinde dip kiitiiklerin
capinin 6l¢iilmesi amaciyla ise Pix4dmapper fotogrametri yazilimi kullanilmistir (Pix4d, 2022).
Arazi ¢alismalarinda THA nin fotogrametrik alim sartlarina uygun olarak otomatik ugusunu
saglamak adina licretsiz erisime agik ve mobil bir uygulama olan Pix4dcapture yazilimi
kullanilmistir (Pix4d, 2022).

2.2. Yontem

Calisma alaninda bulunan dip kiitiiklerden 40 tanesinin ¢ap1 arazide bireysel olarak 6l¢iilmiis
ve arazi karnelerine kaydedilmistir. Bu oOl¢iimler sirasinda her bir dip kiitiglin yanina
numarasini belirten A4 kagitlart konulmustur. Bu kagitlar yardimiyla IHA’dan elde edilen
fotogrametrik verilerden dip kiitiiklerin kolaylikla bulunmasi amaglanmistir (Sekil 2).

Yl "

Sekil 2. D

Arazi calismalarinin tamamlanmasimim ardindan biiro ¢alismalar1 baslamistir. Oncelikle
[HA’dan elde edilen hava fotograflar1 Pix4dmapper programiyla islenmis ve bu ¢aliymada
kullanilacak olan nokta bulutu ve ortomozaik gibi fotogrametrik verilerin {iretimi
gerceklestirilmistir. Tiim fotogrametrik veriler TUREF (Tiirkiye Ulusal Referans Sistemi)
TM30 (3°’lik projeksiyon) koordinat sisteminde iiretilmistir. Fotogrametrik verilerin
iiretilmesinin ardindan nokta bulutlar1 kullanilarak Pix4dmapper programinda 2 ve 3 boyutlu
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Olciimler (yiikseklik bilgisinin de dahil edildigi 6l¢limler 3 boyutlu, dahil edilmedigi 6l¢timler
2 boyutludur), ortomozaikler kullanilarak ise ArcGIS programinda 2 boyutlu ol¢iimler
gerceklestirilmistir. Elde edilen 6l¢lim sonuglar ile tanimlayici istatistikler belirlenmis, Pearson
korelasyon analizi ve eslestirilmis 6rneklem T-testi uygulanarak sonuglar ortaya konulmustur.
Boylelikle, dip kiitiik sayis1 ve dip kiitiik ¢ap Olgiileri belirlenmis ve ¢ap-biyokiitle agirlig
denklemlerinde kullanilabilecek uygunlukta veri elde edilmeye ¢alisilmistir.

3. Bulgular

Arazide alinan IHA fotograflarinin islenmesiyle ¢alisma alani i¢in 1.07 cm piksel
¢oziiniirliigiine sahip fotogrametrik veriler iiretilmistir. IHA kalkis noktasindan 35 metre
yiikseklikte ucus yapmis, fotograflarin aliminda %80 enine ve boyuna bindirme orani
kullanilmis ve kamera agist 90°’ye ayarlanmistir. IHA fotograflarinin islenmesi sirasinda
geometrik diizeltme islemi de uygulanmis; elde edilen fotogrametrik verilerin ¢dziiniirliigiin
cok yiiksek olmasi ve hassas GPS’lerin arazi sartlarinda ulastig1 hassasiyetin yetersiz kalmasi
(£ 2 cm hassasiyetle koordinatlar alinmistir) nedeniyle ulasilabilen en diisiik RMS hata degeri
olan 2.1 cm (1.9 piksel) degerine ulasilmistir.

Dip kiitiik capr 6l¢iim sonuglarina ait tanimlayici bazi istatistik sonuglar1 ele alindig1 zaman
(Tablo 1) arazi 6lgtimlerine en yakin degerlerin 3 boyutlu nokta bulutunda yapilan 6l¢timlerdeki
sonuglara ait oldugu goriilmektedir. Ortalama ve toplam degerler dikkate alindig1 zaman ise en
basarili 2. sonug ortomozaik iizerinde yapilan dl¢iimlere ait olmakla birlikte 2 boyutlu nokta
bulutundan elde edilen 6l¢iim sonuglar1 da olduk¢a yakin sonuglar gostermistir. Carpiklik ve
basiklik degerlerinin tiim ol¢iimlerde 1.5 ile -1.5 arasinda olmasi ve dolayisiyla Gl¢lim
sonuglarinin normal bir dagilim gosteriyor olmasi ise dikkat ¢eken bir diger husustur
(Tabachnick ve Fidell, 2013). Ayrica yapilan Kolmogorov-Smirnov dagilim testiyle de
Ol¢timlerin normal dagilim gosterdigi goriilmiistiir (%95 giiven diizeyinde p>0.05).

Tablo 1. Olgiim sonuglarinin tanimlayici istatistikleri (n=40)

Arazi Karnesi | Ortomozaik | Nokta Bulutu (2B) | Nokta Bulutu (3B)
Ortalama 30.9 29.8 29.6 304
Standart Sapma 7.5 7 7 7
Basiklik 0.89 0.53 1.16 1.35
Carpiklik 0.07 -0.15 -0.07 0.08
Aralik 36.5 34 36 37
En Kiigiik 11.5 11 10 11
En Biiyiik 48 45 46 48
Toplam 1237 1190 1184 1215

Calismada uygulanan bir diger test ise degiskenler arasindaki iligki, bu iligskinin yonii ve siddeti
ile ilgili bilgiler saglayan Pearson korelasyon testi olmus ve elde edilen ol¢iim sonuglarina
uygulanarak arazi 6l¢iimleri ile bilgisayar ortaminda yapilan dlgiimlerin iliskisi incelenmistir
(Sekil 3). Buna gore en biiylik korelasyon degeri 2 boyutlu nokta bulutu dl¢limiinde, 2. olarak
3 boyutlu nokta bulutu 6l¢timiinde ve en kiiciik deger ise ortomozaikte gerceklestirilen 6lgiim
sonuglarinda goriilmistiir. Buna ragmen tiim 6l¢iimlerin arazi karnesi ile giiclii bir pozitif
korelasyona sahip olmasi dikkat ¢cekmektedir.
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Sekil 3. Fotogrametrik 6l¢iimlerin arazi karnesiyle olan korelasyon iligkisi

=0.956

Calismada son olarak ise eslestirilmis 6rneklem T-testi uygulanmistir. Uygulanan bu teste gore
3 boyutlu nokta bulutu 6lgiimiinden elde edilen sonuglarin arazi karnesine gore anlamli bir
farklilik gostermedigi goriilmiistiir (%95 giiven diizeyinde t=1.59 ve p=0.12). 2 boyutlu nokta
bulutu 6l¢iim sonuglar1 ve ortmozaikten elde edilen 6l¢iim sonuglarinin ise arazi 6lgiimleri ile
anlaml bir farklilik gdsterdigi anlagilmaktadir (%95 giiven diizeyinde p<0.05).

4. Tartisma ve Sonug¢

Bu calismadan elde edilen bulgular ile; IHA fotograflarindan iiretilecek fotogrametrik
verilerden dip kiitiik dl¢iimlerinin basarili bir sekilde gerceklestirilebildigi goriilmiis, IHA
fotogrametrisinin ¢ap 6l¢iimii gibi hassas 6l¢iimlerde kullanilabilir oldugu ortaya konulmustur.
Ayrica dikili aga¢ govde hacim tablolarina benzer bir yaklasimla dip kiitiik capina bagli olarak
toprak alt1 biyokiitlenin hesaplanabildigi tablolarm {iretilmesi halinde IHAlarin toprak alt1 (dip
kiitik ve kok) biyokiitle envanter calismalarinda c¢ok biiylik bir kolaylik saglayacagi
diisiiniilmektedir. Bunun yaninda nokta bulutu iizerinden gergeklestirilen ¢ap O6l¢iimlerinin
ortomozaik iizerinde gerceklestirilen Olgiimlere kiyasla daha dogru sonuglar verdigi de
anlasilmistir. Arazi Olglimlerine kiyasla daha pratik ve daha az maliyetli olan THA
fotogrametrisinin ormancilik ve diger bir¢ok meslek disiplinince basariyla kullanilabilecegi
diistiniilmekte, biyokiitle envanteri gibi yiiksek hassasiyet gerektiren bir¢ok ormancilik
faaliyetinde IHA ’lardan yararlanilmasi gerektigi bu calismayla vurgulanmaktadir.
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Abstract: Urban heat islands are decreasing the quality of life day by day with the impact of
global climate change. Settlements, which cover only 0.03% of the earth's surface, host more
than half of the total population. The heat island effect occurs according to many parameters
that develop with human activities. Reduction of vegetation cover, replacement of vegetation
cover by hard ground, high energy use, dense built-up areas, the effect of traffic, building
geometry and height that prevent air movements, and building materials are among the
parameters that can be counted. The aim of the study is to address the effect of material on the
building island. By evaluating the material properties together with the location, placement and
density of the building, principles to reduce the heat island effect are tried to be developed.

Keywords: Heat island, material, building geometry, hard floor.

INTRODUCTION

The "urban heat island effect” is defined as the increase in the night temperature in urban areas
as a result of the absorbed daytime radiation being released into the air during the night. Urban
heat islands have a temperature several degrees higher than the surrounding rural areas. In
parallel with global climate change and the intensity of urbanization, it negatively affects the
quality of life day by day. It is known that greenhouse gas emissions resulting from human
activities are among the main causes of global climate change and emission values increase
with urbanization (IPCC, 2013). The use of fossil fuels, reduction of forests and vegetation that
store carbon dioxide, industrial activities, chimneys of working and housing areas, air
conditioners are the main sources that increase greenhouse gases (Orhan, 2021). Although
urban settlements cover an area of 0.03 on the earth, they host 0.55 of the world population.
This ratio is expected to increase to 0.68 by 2050 (U.N. 2018, URL 1). The aim of meeting the
needs of the dense population is reflected in the density of construction in parallel. The
interaction of electromagnetic radiation from the sun on the earth's surface with artificial
topography occurs differently from rural rates, and some of the radiation is absorbed by the
hard ground materials of dense and tall buildings and then converted into heat. Surface materials
that heat up during the day retain heat energy in duct spaces where air ducts are closed and air
movement is restricted, and reflect it at night. Since the reflection rate will be high in open
spaces, the heated space cools down more quickly (Tozam, Karaca, 2018). Depending on the
temperature increasing in direct proportion to the building density, the particles start to rise, and
with the cooling of the air, they tend to collapse by moving horizontally towards the periphery
(Goksu, 1993). Accordingly, dust clouds and heat islands are formed on the settlement in the
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form of dense fanus in the center and less dense fanus in the peripheries (Yiiksel, Yilmaz, 2008)
(Figure 1.).

Figure 1. Urban Heat Island

Tozan stated that urban heat islands have different characteristics in different layers of the
atmosphere, so they can be considered as "urban atmospheric heat island" and "urban surface
heat island”, and urban atmospheric heat island can be divided into "urban cover layer" and
urban boundary layer (Tozam, Karaca, 2018) (Figure 2).
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Figure 2. Urban Boundary and Urban Cover Layer (Tozam, Karaca, 2018)

The heat island effect can be evaluated depending on many parameters. Parameters such as the
replacement of vegetation with hard ground, the increase in dark colored impermeable surfaces
instead of green texture, the construction of buildings high and dense enough to prevent air
flow, high energy use in settlements, vehicle density in traffic, albedo values of materials used
in the built environment can be listed first... In addition, the heating temperature, colors and
texture properties of surface materials are among the important effects on the heating of urban
surfaces (Tozam, Karaca, 2018).

In the literature research, it was observed that the materials used in the building envelope have
an important role in heat island formation, and there are few studies on ecological materials that
will reduce the heat island effect. Within the scope of the study, heat island forming parameters,
their effects on living life and measures to reduce the heat island effect were investigated. The
materials used in the built environment, especially the materials forming the building envelope,
were examined for the specified purpose.

Urbanization and heat island

Open and green areas are important biotopes that regulate air movements and microclimate in
urban settlements (Irmak, Avci, 2019). While artificial areas that create heat island effect are
increasing due to human activities, open and green areas are decreasing (Moradi, Tamer, 2017).
Green areas and forests also play an important role in reducing the heat island effect by
capturing carbon dioxide in the air due to human activities and producing oxygen. Dark colored
surfaces that replace green areas absorb light rather than reflect it. The increase in impermeable
hard ground prevents the passage of surface rainwater under the soil and reduces the efficiency
of water. In rural areas, evaporation keeps the environment cooler, especially in forested areas,
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as it takes heat from the environment (Suri, 2020). In urban areas, on the other hand, energy
remains unconverted into latent heat and causes an increase in heat (Gallo, 1989). Therefore,
unplanned growth of cities and industrialization affect the water cycle by creating Urban Heat
Island (UHI) and play an important role in climate change (Yiksel, Yilmaz, 2008). Vital water
resources evaporate more with the effect of warming. Forested areas and water resources
occupied by settlements are anthropogenic impacts on the quantity, quality and regime (yield)
of water and cause water scarcity (Suri, 2000). Climate change due to human actions is among
the biggest vital problems on a global scale (Orhan, 2021). Radiation from the sun is absorbed
by dark colored floor coverings and building surfaces and re-emitted after sunset. Large
buildings slow down the speed of prevailing winds due to friction. Therefore, the cooling power
of the wind is reduced during hot seasons (Hough, 1984). Narrow streets between tall buildings
that block air movements delay the time of heat loss (Kum, 2006), and the heat energy retained
during the day dissipates during the night, increasing the temperature (Figure 3).

Figure 3. Heat Absorption in a Tall Building/Narrow Street (Gtines et al., 2021)

This situation, which causes a 2-4 degree temperature difference in urban areas, requires
additional energy demand for cooling. It is stated that every 0.6 degree increase in air
temperature increases energy demand by 1.50, 2.00 (Oztiirk, 2021). Air conditioners used to
cool down transfer heat to the outdoors while cooling the indoors. The heat energy emitted from
vehicle engines, exhausts and industrial plants used for human activities are also among the
factors that create urban heat islands. Buildings store heat according to their geometry and
material properties. While solar radiation is reflected and dispersed in open areas, buildings in
cities store the incoming heat (Génenggil, 2011).

Effects Of Heat Island On Human Health

Depending on global climate change, urban heat islands affect human health directly or
indirectly. In heat islands growing in parallel with the increase in urban settlements, temperature
increase and air pollution directly affect human health. Extreme weather events such as storms,
tornadoes, hailstorms and floods can directly cause deaths and the spread of infectious diseases.
Emissions in the air increase with temperature and humidity. The increase and recurrence of
many health problems is directly proportional to temperature. With increasing temperature,
more energy is needed to maintain body heat balance. An increase in body temperature above
41 degrees Celsius can lead to health problems such as heatstroke, fever, dry skin, high pulse
rate, and increasingly to seizures. It also increases the severity of chronic diseases such as
asthma, diabetes, influenza, pneumonia, and cardiovascular diseases. During periods of high
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temperatures, the resistance of children and the elderly with such diseases is reduced (Hardy,
2003). Air pollution also poses a significant risk for respiratory diseases such as allergies
(Figure 4).

HEALTH EFFECTS | POSSIBLE HEALTH | HIGH RISK GROUPS

PROBLEM

Abnormally high
body temperature
Emergence and

Dehydration of the body
Heat-related disorders
such as heat stroke,
fainting, cramps, rash, etc.

Little children
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People with chronic

airway disease and long-

HIGH increase of Increasing asthma, COPD, term treatment
TEMPERATURE disease-causing allergies, etc. People living in places
organisms Increased respiratory and with polluted air and
Negative impact cardiovascular problems poor ventilation
on air quality Increase in diseases carried Outdoor sports

by vector parasites e Those who have to take
medication all the time

Figure 4. High Temperature Related Diseases and Risk Groups (Prepared according to the
table organized by WHO (WHO, 2004).

Precautions Against Urban Heat Islands

In the majority of today's cities, there are pollutant sources that directly affect human health,
such as air pollution and heat islands. A livable environment for human and environmental
health requires sustainable, planned development and improvement. In planning at all levels, a
holistic planning approach to prevent air-water-soil pollution is of great importance. For this
reason, analyzing underground and aboveground natural resources at macro and micro scales
and making settlement decisions according to sustainability criteria are among the basic
approaches (Suri, 2018). In this context;

e Developing comprehensive policies to prevent air-water-soil pollution,

e Detailed examination of the relationship between environmental pollution and health,

e Strategic approaches that can be summarized under main headings such as "sustainable
urbanization and construction”, "regional development planning”, "environmentally
sensitive urbanization" (SDGs, 2019) can be considered among the basic practices that will
provide direct solutions to health problems caused by dense urbanization and urban heat
island.

Urban heat island effects can also be reduced through measures to be considered in local
planning and urban design projects. At the planning stage, decisions such as population and
building densities, building-parcel-road relations and building geometry, duct spaces providing
air movement, type and location of functional areas, occupancy-vacancy ratios, open and green
areas proportional to the population, etc. can be taken to guide urban design projects. In urban
design projects; road sections whose routes are determined in the plan can be detailed,
functional areas can be designed in integrity to establish the building-parcel-road relationship,
and the type of surface covering materials can be detailed. These measures can be listed as
follows.
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e Compact urban planning to reduce the distances between functional areas,

e Paying attention to the balance of hard and soft ground in building installation and open
areas, with vegetation, regulating the regime of precipitation coming to the surface, cleaning
water, increasing the infiltration capacity under the soil,

e Canopy shading with plants in large areas such as parking lots, etc. Another solution is to

provide energy to the surrounding islands with photovoltaic shades (Golden et al. 2006),

Planting on building facades and roofs, intermediate floors of high-rise buildings,

Reducing the heat island effect by diversifying tree species (Oztiirk, 2021)

To make planning decisions that prioritize pedestrian and non-motorized transportation,

Safe, shaded and sheltered solutions that encourage pedestrian and non-motorized

transportation routes to be used in different seasons and times,

Ensuring green continuity on roads, using permeable surfacing materials,

Ensuring integrity between the landscaping of functional areas and road green areas,

Accessible, safe, affordable and comfortable solutions that encourage public transportation,

Materials with high sunlight reflectivity (Konopacki et al. 1998),

Choose materials used on the surface in light colors (Wong, 2002),

Using ecological materials with low heat transfer in buildings that will not be affected by

heat differences in hot and cold seasons (Figure 5)

Tempermture
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Figure 5. Various Uses of Tree Species (Oztiirk, 2021)
Building Envelope and Flooring Materials

The material used on urban surfaces interacts directly with solar radiation. Physical and
chemical properties of the material, heating heat color, heat absorption, albedo properties affect
the heat island differently. The material also stores or reflects heat depending on where it is
used horizontally and vertically. Heat values will differ according to the floor, facade and roof,
sunlit and shaded surface, sunbathing time, low or high elevation and wind conditions where
the same material is used. Therefore, the physical and chemical properties of the material should
be considered together with other parameters such as location, direction, air corridors, etc.

The heat retention and reflection capacity of materials is related to color, surface gloss, porosity,
texture as well as physical and chemical properties. Absorption increases in direct proportion
with dark colored building materials (Kum, 2006). In Figure 6, it is symbolically shown that
the reflective white coating applied on the face of the brick wall used on the facade reduces the
heat energy of the material. In a similar application by EPA, it was found that the reflective
white surface reduces the heat by 3-5 degrees compared to the brick part (EPA, 2009).
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Figure 6. Albedo Effect by Material on the Facade (Adapted from EPA, 2012)

Dark colored rough surface materials such as asphalt, glass, concrete and stone absorb and store
heat. For example, the reflectivity of traditional materials such as asphalt and concrete between
0.05 and 0.40 means that energy is retained at a rate of 0.95 to 0.60. Low albedo values in urban
areas increase the temperature. Materials with high reflectance coefficients reduce surface
temperature, but reflectance rates can change over time, depending on the type and age of the
material (EPA, 2009). In the long term, this also needs to be assessed.

Permeable materials that allow air, water and water vapor to enter the gaps are among the
alternative solutions for heat islands (Figure 7).

Figure 7. Permeable floor coverings (URL 1, URL 2)

Permeable asphalt, concrete and grid pavements help to reduce surface temperature due to
evaporation as well as conveying rainwater to the groundwater table (Ferguson, 2005).
Permeable pavements also prevent problems caused by puddles on roads as they also provide
water drainage. The base temperature under permeable concrete pavements appears to remain
similar to 'cooler' surface treatments such as soil and lighter concrete, even at higher surface
temperatures. The heat transfer rate of permeable concrete with a total porosity of 23% was
found to be approximately 59% of the heat transfer rate of conventional concrete for similar
conditions. The use of permeable concrete instead of impermeable pavement surfaces can be
considered a viable method to avoid increasing urban heat island effects and at the same time
benefit from stormwater management (Haselbach, 2009).

The use of high energy and aggregates in the production of concrete consumes natural
resources. As a solution to the high heat absorption of concrete, biocomposite building materials
produced with plant-based aggregates and fibers containing a small amount of mineral
aggregates can be used. The stalk of the hemp plant can be counted among the examples made
for this purpose (Sahin, 2022) and the material produced in this way is defined as hemp concrete
(HempCrete). The material with low thermal conductivity and high heat capacity (Arnaud,
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Gourlay, 2012) has a high capacity for thermal insulation. When used as a filler between frame
elements on the building facade, it can save energy used in heating and cooling, as well as
reduce the heat island effect when designed with reflective surfacing materials. The use of
fibrous plant materials in combination with certain binders to reduce the thermal effect has been
discussed in many studies. Many plant fibers such as palm, walnut, barley, etc. can be used to
make composite building materials. As a result of some studies, it has been stated that the
greenhouse gas effect is reduced with the reduced thermal effect as a result of the use of plant
fibers with the addition of clay (Oukarrouch et al., 2019).

On surfaces where the sun comes perpendicularly, the material can retain heat more, so surface
material can be designed where the sun can come at an oblique angle. Reflective cladding
materials can increase visibility at night, saving energy to be spent on lighting when it gets dark
(US Dep., 2008).

CONCLUSION

The heat island effect, which increases in direct proportion to urbanization, is one of the leading
global problems that threaten living life. Its impact can be reduced with holistic approaches at
global, national and local scales. The solution of socio-economic problems such as the
destruction of natural areas as a result of human activities, uncontrolled shrinkage of forests,
unplanned agglomeration of settlements and population, unconscious use and excessive
consumption of resources, inequality in income distribution between regions, and lack of
education requires coordination on an international scale. At the national level, it is imperative
to develop holistic, sustainable strategies within the hierarchy of plans and to give direction to
the lower levels. Energy is a resource needed at every stage of life. Therefore, sustainable clean
energy use should be among the primary objectives of plans at all levels. Keeping cities away
from overcrowding and adopting regional development are the first steps to ensure efficiency
in resources. The compactness of cities will reduce the use and duration of motor vehicles,
while pedestrians and bicycles will provide environmentally friendly access and reduce the
level of pollution from transportation. The location of buildings, building-structure, building-
parcel, building-road relationship can be designed according to the geometry that minimizes
energy demand in hot and cold seasons. In less dense cities, the balance between hard and soft
ground can be maintained, and building heights and distances can allow air passages. Covering
the hard ground with permeable materials will facilitate access to the water needed by the plants
in the soft ground. At the same time, the heat that the water evaporating into the substrate takes
from its surroundings as it evaporates will reduce the heat on the surface. Ensuring the
continuity of the planting on soft ground and roadsides without tearing them apart from each
other contributes positively in terms of filtering emissions in the air and creating air corridors.
It will be beneficial to choose planting and mixed species that collect greenhouse gases ( Oztiirk,
2021). Surface materials that do not absorb heat will minimize the impact of urban heat islands
by reducing their intensity. Water-permeable flooring materials will also ensure the continuity
of greenery. Planting on rooftops, which are most exposed to the sun, not only provides thermal
insulation to the building, but also cleans the air and keeps it cool. If well organized, it can also
be used for urban agriculture and provide economy.

With plans, projects and applications based on interdisciplinary analyses that focus on people;
solutions that reduce energy use, provide clean air by reducing the greenhouse gas effect, target
water efficiency, reduce the amount of waste by using long-lasting materials, materials used on
the surface; long-lasting, economical, low-maintenance, light-colored, light-colored, highly
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reflective, permeable, ecological features, and reducing the effects on urban heat islands can be
developed by selecting materials suitable for the building location-direction.
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Abstract: Walnut trees are among the most ecologically and economically important woody
plant species in the temperate regions of the northern hemisphere. These trees, which are
generally grown for timber and fruit production, are also ornamental plants frequently used in
parks and gardens. Planting success of walnut seedlings is mainly determined in terms of root
system morphology and nutritional status of seedlings. For all these reasons, rhizosphere
conditions are critical for plant performance. Among the reasons for not obtaining stable results
in walnut production are the fact that the high quality walnut varieties are not used in regions
with suitable ecological conditions, adaptation problems, lack of certain standards, not knowing
the biology of the species well, planting, irrigation, fertilization and harvesting errors, as well
as walnut diseases and pests. All these are among the important factors affecting production
and yield in walnut cultivation. Walnut trees can associate with soil-borne arbuscular
mycorrhizal fungi (AMF), which are obligate biotrophs. In this association, the host plant
reaches the soil mineral nutrients provided by the fungus, while the fungus obtains the carbon
compounds produced photosynthetically by the plant. The beneficial effect of symbiosis
between AMF and woody plants on seedling quality and field conditions has been known for
many years. In this study, a detailed literature review was conducted on the effect of
mycorrhizal fungi on walnut production. Currently available information shows that early
inoculation with AMF improves seedling quality and planting success of planted walnut
seedlings by increasing the number of lateral roots and plant phosphorus uptake, depending on
the fungus and host.

Keywords: Juglans regia, agroforestry, symbiosis, mycorrhiza.

Ozet: Ceviz agaclari, kuzey yarimkiirede bulunan 1liman bélgelerde ekolojik ve ekonomik
acidan en 6nemli odunsu bitki tiirleri arasinda yer almaktadir. Genel olarak kereste ve meyve
iiretimi i¢in yetistirilen bu agaclar ayn1 zamanda park ve bahgelerde siklikla kullanilan siis
bitkileridir. Ceviz fidanlarinin dikim basaris1 temel olarak kok sistemi morfolojisi ve fidanlarin
besin durumu agisindan belirlenmektedir. Tiim bu nedenlerle rizosfer kosullari bitki
performanst i¢in kritik Onem gostermektedir. Ceviz {iretiminde istikrarli sonuglarin
alimamamasinin sebepleri arasinda istiin nitelikli olarak belirlenen ceviz gesitlerinin uygun
ekolojik kosullara sahip bolgelerde kullanilmamasi, adaptasyon sorunlari, belirli standartlarin
olmamasi, tiiriin biyolojisinin iyi bilinmemesi, dikim, sulama, giibreleme ve hasat hatalar ile
birlikte ceviz hastalik ve zararlilar1 gelmektedir. Tiim bunlar ceviz yetistiricili§inde tiretimi ve
verimi etkileyen 6nemli faktorler arasinda yer almaktadir. Ceviz agaglari, zorunlu biyotroflar
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olan toprak kaynakli arbuskiiler mikorizal funguslar (AMF) ile iligki kurabilmektedir. Bu
birliktelikte konukgu bitki fungus tarafindan saglanan toprak mineral besinlerine ulasirken,
fungus ise bitki tarafindan fotosentetik olarak iiretilen karbon bilesiklerini elde etmektedir.
AMF ve odunsu bitkiler arasinda gergeklesen simbiyozun fidan kalitesindeki ve arazi
sartlarindaki faydali etkisi uzun yillardan bu yana bilinmektedir. Bu ¢alismada, mikorizal
funguslarin ceviz tretimine etkisi hakkinda detayli bir literatiir incelemesi yapilmistir.
Halihazirda mevcut bilgiler, AMF ile erken donemde asilamanin, fungusa ve konukguya bagl
olmak tizere, bitkide yan koklerin sayisin1 ve bitki fosfor alimini artirarak plantasyonu yapilan
ceviz fidanlarinin fidan kalitesini iyilestirdigi ve dikim basarisini artirdigin1 géstermektedir.

Anahtar sozciikler: Juglans regia, tarimsal ormancilik, sSimbiyoz, mikoriza.

Giris

Ceviz, Juglans cinsine ait, kisin yaprak doken yaklasik 21 tiire verilen genel isimdir. Juglans
cinsi agaclar yaprak, c¢icek ve meyve morfolojilerine gore Trachycaryon (J. cinerea),
Rhysocaryon (black walnuts), Cardiocaryon (heartnuts) ve Dioscaryon (J. regia) olmak tizere
dort boliimde siniflandirilmaktadir. Cins ¢ogunlukla kuzey yarimkiirenin 1liman ve subtropikal
bolgelerine dagilmakla beraber, Orta Amerika ve Giiney Amerika'nin batisindaki And Daglari
boyunca birkag tiirii yayilis gostermektedir. Ticari kullanim i¢in yetistirilen baslica tiirler
arasinda J. regia L., J. nigra L., J. hindsii Jeps. ve J. cinerea L. bulunmaktadir. Cinsin tiim
tiirleri meyve lretmekle beraber diinya ¢apinda kabuklu yemis iiretimi i¢in {istiin meyve
ozellikleri ile en yaygin olarak bilinen tiir Juglans regia (Anadolu cevizi, Iran cevizi, ingiliz
cevizi)’dir (Bernard ve dig., 2018; Mortier ve dig., 2020).

Ceviz agaglart; yiiksek kereste Kalitesi, siis bitkisi 6zelligi ve meyve besin degeri ile hem
insanoglu hem de yaban hayati i¢in 6nemli bir dogal kaynaktir (Bender ve Bender 2005;
Bernard vd., 2018). Ayrica antioksidan ve antienflamatuar Ozelliklere sahip ¢ok c¢esitli
flavonoidler, fenolik asitler ve polifenoller igermekte (Jaiswal ve Tailang 2017), kabuk veya
yapraklari 6zellikle geleneksel tipta diinya ¢apinda kullanilmaktadir (Amaral ve dig., 2004). Bu
agaclarin dogrudan ekonomik faydalarin yani sira, tarimsal ormancilik agisindan da ¢ok gesitli
ekosistemlere ekolojik katki sagladig bilinmektedir (Shukla ve dig., 2012).

Uriin artis1, hastaliklara direng, yiiksek kereste kalitesi ve verimi ceviz iiretiminde istenilen en
onemli kriterler arasinda yer almaktadir. Ceviz iiretimi temelde biyolojik ve ekonomik agidan
verimli ¢esitlerin ¢ogaltilmasina ve iyi yonetilmesine baglhidir. Kaliteli meyve bahgelerini
olusturmak i¢in fidanliklarda hastalik zararlilara en iyi tolerans gosteren, gelisimi ve canliligi
iyi olan fidanlar iiretmek amaciyla segilen nitelikli anaglara asilama islemleri yapilmakta ve
sonrasinda belirli bir boyuta ulasan fidanlar kullanilmaktadir (Verma, 2014).

Dikimden sonra yavas biiylime, iyi gelisememe gibi sorunlar ceviz bahgelerinde en sik
karsilasilan sorunlardandir (Peixe ve dig, 2015). Fidanlarin fidanliklardaki beslenme durumu,
bu fidanlarin dikimden sonra hayatta kalmalari iizerinde dogrudan etkilidir. Azot (N), fosfor
(P) ve potasyum (K) gibi mineraller fidanlarin dikimden sonra gelismelerini ve hayatta
kalmalarin1 olumlu yonde etkilemektedir (Landis ve dig., 1989). Odunsu tiirler lizerine yapilan
calismalar, kok sistemi morfolojisinin fidan performansinin en énemli belirleyicilerinden biri
oldugunu gostermektedir. Kokiin iyi ¢alismasi anag ve toprak kalitesine ayrica teknik bakimlara
baghdir. Iyi gelismis kokler toprak matrisine demirleme saglayarak besin alimim
kolaylastirmaktadir (Grossnickle ve MacDonald 2018; Mortier ve dig., 2020).
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Bu baglamda, topragin koklerle yakin etkilesim i¢indeki bolgesi olan rizosfer, bitki performansi
icin kritik oneme sahiptir. Bu bolge, toprak ve bitki sagligi i¢in hayati onem tasiyan karmasik
organizma topluluklarini bulundurmaktadir. Tiim bu nedenlerle, ekosistem fonksiyonlarinin
rizosfer mikrobiyomunu yoneterek gelistirilebilecegi  diisiiniilmekte ve ¢alismalar
gerceklestirilmektedir (Bender ve dig., 2016; Buee ve dig., 2009).

Cogu agac tiirtiniin kokleri, mikoriza ad1 verilen simbiyotik iligkiler olusturan 6zellesmis toprak
kaynakli funguslar tarafindan kolonize edilmektedir (Kariman ve dig., 2018). Ceviz agaglari,
zorunlu biyotroflar olan toprak kaynakli AMF ile iligki kurabilmektedir. AMF ve odunsu
bitkiler arasinda gergeklesen simbiyozun fidan kalitesindeki ve arazi sartlarindaki faydali etkisi
uzun yillardan bu yana bilinmektedir. Mikorizali koklerin genel olarak bitki beslenmesini
destekledigi, stresli olumsuz yasam alanlarinda dikilen bitkilerin adaptasyon ve yasama
oranlarini artirdig, bitki verimini ve kalitesini etkiledigi ve patojenleri biyolojik olarak kontrol
altina alarak hastaliklara kars1 diren¢ sagladigi bildirilmektedir. Bu c¢alismada, mikorizal
funguslarin ceviz liretimine etkisi hakkinda detayl1 bir literatiir incelemesi yapilmaistir.

Mikoriza ve Ceviz Fidam Kalitesine EtKisi

Mikoriza terimi, bitki kokleri ve mantarlarin simbiyotik birlikteligini tanimlamak i¢in ilk olarak
Albert Bernhard Frank (Frank, 1885) tarafindan kullanilmistir. Bu birliktelikte, konukgu bitki
mineral besinleri alirken, mantar fotosentetik olarak tiiretilmis karbon bilesikleri elde
etmektedir (Brundrett, 1991; Harley ve Smith, 1983). Mikorizalarin bilim insanlar1 tarafindan
yapilan farkli siniflandirma sekilleri olmakla ile birlikte gliniimiizde en sik kullanilan
siiflandirma sekli morfolojik ve fizyolojik 6zellikler temeline dayanan, Harley ve Smith
(1983) tarafindan olusturulan ve yedi ayr1 kategoriyi igeren siniflandirmadir. Farkli fungus ve
konuk¢u bitki gruplarinin sekillendirdigi bu mikorizal gruplar; arbuskiiler mikoriza,
ektomikoriza, ektendomikoriza, erikoid mikoriza, arbutoid mikoriza, monotropoid mikoriza ve
orkide mikoriza’dir. Bunlar arasinda en yaygin goriilen mikorizal birliktelikler arbiiskiiler
mikoriza, ektomikoriza, erikoid mikoriza ve orkide mikorizadir.

Mikorizal funguslar, kdklerin yiizey alanini artirarak bitkilere dzellikle N, P ve K gibi mineral
besin maddelerinin alinmasinda yardimeci olmakta ve bitkinin saglikli gelisiminde kilit bir rol
tistlenmektedir (Marschner, 1993; Marschner, 1995; Smith ve Read 2008). Mikoriza
olusturmus kokler yiiksek toprak sicakliklarina, kurakliga, toprak toksinlerine ve asir1 toprak
asitliligine kars1 dayanikliligini artirmakta, ayrica hastalik ve zararlilara kars1 bitkinin savunma
mekanizmasina destek saglamaktadir (Arya ve dig. 2010; Harley, 1969). Farkli sartlar altinda
yapilan caligmalar, mikorizalarin bitkilerin saglikli ve gii¢lii kokler iiretmesini saglayarak
olumsuz stres kosullara karst kendilerini giiglendirdiklerini gostermektedir (Dunabeitia ve
dig., 2004, Tsimilli-Michael ve Strasser 2008).

Juglans cinsine ait tiirlerin ¢ogunlukla AMF ile iligkili oldugu bildirilmektedir (Comas ve
Eissenstat 2009; Comas vd., 2014). AMF yasamlarin1 devam ettirebilmek i¢in bitki kaynakli
karbona ihtiya¢ duymakta ve bu amagla bitki koklerini kolonize etmektedir (Keymer vd., 2017).
Bunun karsiliginda funguslar konukc¢u bitki koklerinin erisemeyecegi toprak hacimlerine
ulagsmakta ve konukgularina toprak mineral besinlerini almak igin destek saglamaktadir (Frise
ve Allen, 1991; Roth ve Paszkowski 2017; Wang ve dig., 2017).

AMF, bitkinin gelisimini ve beslenme durumunu iyilestirdigi, dikim stresini azalttigi ve
fidanlarin arazi sartlarinda hayatta kalma oranimi artirdig1 i¢in rizosferin dnemli bir biyotik
bilesenidir (Carpio ve dig., 2003; Davies, 2008; Mortier ve dig., 2020). Odunsu bitki tiirlerinin
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fidan kalitesini ve arazi performansini iyilestirmede AMF simbiyozu biiyiik 6nem gostermekte
ve bilim insanlar1 tarafindan uzun yillardan bu yana kabul edilmektedir (Cordell ve dig., 1987,
Kormanik ve dig., 1982; Kormanik 1985; Mortier ve dig., 2020).

Agaglarin genellikle olusturdugu iki ana mikorizal iliski; Zygomycota subesinden (Bonfante ve
Venice 2020) funguslarla olan arbiiskiiler mikorizal iligskiler ve ¢ogunlukla Ascomycota ve
Basidiomycota subelerinden funguslarla olan ektomikorizal (EM) iligkilerdir (Brundrett 2009;
Mortier vd., 2020; Wang ve Qiu 2006). Belirli bir cins i¢indeki agaglar genellikle ayni tip
mikorizalar1 bulundurmaktadir ve bu iliskiler genellikle familyalar iginde benzerlik
gostermektedir. Juglandaceae familyasinda bulunan Carya spp. EM tipini olustururken,
Juglans spp. agirlikli olarak AMF ile iliski kurmaktadir (Brundrett 1991). Mikorizal birliktelik
tipi, konak agacin filogenetik akrabaligi ile sistematik olarak iliskili gostermemektedir. Farkli
mikorizal tiplerle iligkili agaglar, besin arama ile ilgili kok 6zelliklerinde biiyiik farkliliklar
gostermektedir. Tim bu nedenlerle AMF kolonizasyonunun cevizin kok morfolojisi ve
anatomisine bagl oldugu bilinmektedir (Kong ve dig., 2019; Mortier ve dig., 2020).

Mikorizal bagimlilik, belirli bir toprak verimliligi diizeyinde mikoriza yoklugunda bitkinin
biliyliyememesi olarak tanimlanmistir. Bu nedenle, mikorizal bagimlilik, bir bitki tiiriiniin veya
genotipinin kendine bagh bir ozelligidir ve biiyiik dlglide kok yapisi tarafindan kontrol
edilmektedir (Janos, 2007; Plenchette ve dig., 1983). Bitkide ¢ap1 1 veya 2 mm’den kiiglik emici
kokler bitkinin besin ve su alim kapasitelerinin gostergeleridir (Guo ve dig., 2008). Ince, emici
kokleri olan bitki tiirleri P sinirli topraklarda AMF’ye gereksinim duymazlar ¢linkii bu kokler
besine ulasmada oldukga etkilidir. Aksine, kalin koklii tiirlerin besin alimi konusunda sinirl
yetenekleri bulunmakta, bu nedenle, besin maddeleri aliminda mevcut yiizey alanini artiran ince
yapili AMF’nin varligindan yararlandiklar1 bildirilmektedir (Liu ve dig, 2015; Liu vd., 2019).
Ayrica, kok anatomisi ve islevinin koklerdeki dallanma konumuna gore degistigi ve ceviz
agaclarinin AM besin alim kapasitesinin birinci ila {glincli sira koklerle iligkili oldugu
bildirilmistir (Guo ve dig., 2008; Mortier ve dig., 2020).

Ceviz fidanlar1 tohum ¢ogaltma veya bitki doku kiiltiirii ile tiretilmektedir. Dikim sonrasinda
bu fidanlarin saglikli gelisme ve hayatta kalma oranlari diisiiktiir. Ceviz agaclar1 da dahil olmak
tizere cogu mikotrofik odunsu bitki tiiriinde fidan bahgelerinin basarisi, biiyiik 6l¢iide AMF
birlikteliklerine ve dikimden sonra mineral kaynaklari elde etme hizina bagli olmaktadir. Bu
durum, fidanlarin basarili gelismesi i¢in ceviz fidanlarmin se¢ilmis AMF ile asilanmasinin
(biyotizasyon) 6nemini artirmistir (Grossnickle ve dig., 2018; Grosnickle ve MacDonald 2018;
Hackett ve dig., 2010; Smith ve Oku 2008).

Fidan kalite degerlendirmesi, hem fiziksel o6zelliklere dayali morfolojik kaliteyi hem de
metabolizmaya dayali fizyolojik kaliteyi igermektedir. Her ikisi de agaglandirilmanin basarisini
etkileyen onemli faktorlerdir. Bu nedenle, mikorizal ceviz fidanlarinin dikim basarisina gore
kalitelerinin derecelendirilmesinde yer alt1 ve yer istii morfolojik ve fizyolojik parametreler
yardimer olmaktadir (Haase, 2008; Mortier ve dig., 2020). Fidan kalite degerlendirmesi,
fidanlarin biiyiime ve gelisme ile iliskili morfolojik 6zellikleri 6l¢meyi amaglamaktadir. Bu,
yer alt1 ve yer istli parametreleri dahil olmak {izere ¢esitli 6zelliklerin bir kombinasyonunu
icermektedir (Jacobs ve dig., 2005).

Cevizin AMF ile asilanmasinin kok biyokiitlesini, uzunlugunu ve hacmini 6nemli 6lgiide
iyilestirdigi bildirilmektedir (Hetrick ve dig., 1988). AMF ile kolonizasyon ¢ogu durumda yan
koklerin sayisint ve odunsu bitkilerin kaynak alim kapasitesini artirmaktadir. Bu &zellikler
ceviz fidanlarinin morfolojik derecelendirmesi i¢in 6nemlidir (Guo ve dig., 2008; Zadworny ve

93



Eissenstat 2011). Ancak koklenme oOzelliklerine kolayca erisilemedigi igin, odunsu bitki
gelisimi ile iliskili yer iistli parametrelerin tahribatsiz 6lgtimleri yapilmaktadir. Kok sisteminin
boyutu ve govde hacmi fidanin hayatta kalma potansiyelinin bir gostergesidir. Benzer
gozlemler, genellikle fotosentez kapasitesinin bir gostergesi olarak kullanilan gévde biyokiitlesi
ve yiiksekligi ile yapilmaktadir (Fajardo ve dig., 2014; Haase, 2008).

Yapilan bazi ¢alismalarda, AMF ile asilanmis Juglans sp. fidanlarinda yaprak sayisi, alani ve
biyokiitlesi agilanmamis kontrollere gore daha yiiksek bulunmustur. Bu yer lstii parametreler
icin kaydedilen pozitif tepkiler, bitkiler tarafindan C asimilasyonundaki artigsa baglanmaktadir.
Bitkiler daha iyi besin mevcudiyetinin bir sonucu olarak yapraklara daha fazla C tahsis
etmektedir. Asilamalarin ardindan yapraklarda P, N ve K konsantrasyonlarinda artislar
belirlenmistir (Fajardo ve dig. 2014; Mortier ve dig., 2020). AMF ile asilamanin Juglans sp.
fidanlarinin kalite 6zelliklerini ve mikorizal kolonizasyon derecesini de etkiledigi bildirilmistir.
Benzer sekilde, fidan genotipi ve mikoriza etkilesimine bagl olarak, kok bogazi ¢api1, yaprak
alani, kok agirligi ve uzunlugu ve kolonizasyon oranlari farkliliklar géstermektedir (Dixon
1988). Giibrelemenin ceviz koklerinin AM kolonizasyon derecesini kontrol ettigi bulunmustur.
Ceviz agaglarini fosfatla giibreleme ceviz agaglarinin AMF ile kolonizasyonunu ve bunlarin
cesitliligini azaltmaktadir (Mortier ve dig., 2020). Ceviz agaglarinin kaba kok mimarisi, toprak
besinlerini emme konusunda sinirli bir igsel yetenege sahip oldugundan, AMF ile asili ceviz
fidanlarinda bitki N ve P konsantrasyonlari, mikorizal olmayan bitkilere gore daha yiiksektir.
Bu nedenle ceviz agaglar1 mikorizal ag araciligiyla simbiyozdan yararlanmaktadir (Mortier ve
dig., 2020).

Sonu¢

Mevcut bilgiler, ceviz agaglarinin AMF ile erken dénemde simbiyozunun, plantasyonu yapilan
ceviz fidanlarimin fidan performans 6zelliklerini ve hayatta kalma basarisini iyilestirebildigini
gostermektedir. Sonuglar tiimiiyle ele alindiginda, bitkideki lateral koklerin sayisinin ve bitki P
alimininin artmasinin bir sonucu olarak, AMF ceviz basarisini biiylik 6l¢iide desteklemektedir.
Mikorizal agilama, 6zellikle Juglans fidanlarinin gelisimi ve dikim basaris1 bakimindan iyi bir
performans olusturmasina yardimci olmaktadir. Ayrica tarimsal ormancilik sistemlerinde, derin
mikorizal koklii ceviz agacglari, g¢evredeki bitki Ortiisii icin AMF’nin kaynak gorevini
yapmaktadir. Anag 1slah1 ve iiretimi baglaminda, AMF ile ceviz agaclarinin simbiyozu, ¢esitli
hastalik ve zararlilara kars1 bitkinin toleransini ve ekolojik kosullara adaptasyonunu potansiyel
olarak gelistirecek uygulamalara yol agmaktadir. Ancak, AMF ile biyotizasyon her ne kadar
ceviz fidan1 kalitesinde ve hayatta kalma 6zellikleri lizerinde etkili olsa da, mikorizasyonun
etkisi, fungus ve bitki ortaklarinin dogasina ve ayrica toprak ozelliklerine bagli olmaktadir.
Agacin kok yapisi, emici koklerin ¢apt ve dallanma sirast gibi faktorler de mikorizal
kolonizasyon basarisini dnemli oranda etkilemektedir. Son olarak, her ceviz ¢esidinin Kkalite
ozelliklerini iyilestirmek i¢in morfolojik ve fizyolojik tepkilerini entegre eden, biyolojik
tahlillere dayali etkili bir mikorizal inokulum segilmesi onerilebilir. Ceviz yetistiriciliginde
mikorizalarin etkileri hakkinda uzun soluklu ve daha detayli calismalara ihtiya¢ bulunmaktadir.
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Abstract: Research on determination of antioxidant activity of Christ's thorn (Ziziphus spina-
christi L.) has been conducted. This study aimed to determine the antioxidant properties of
Christ's thorn plant collected from different regions of Turkey (Anamur-Mersin, Fethiye-
Mugla, Bayramig¢-Canakkale) at the same time were investigated by using a CUPRAC
method. This study showed that antioxidant capacity was determinated 0.0132 mmolTR/g for
Anamur, 0.0177 mmolTR/g for Fethiye, 0.0281 mmolTR/g for Bayramig¢. This result
indicates that A significant difference was observed between regions and antioxidant capacity
increased from south to north.

Keywords: Paliurus Spina-christi, antioxsidant, CUPRAC.

1. Introduction

Paliurus spina-christi Mill. (Rhamnaceae), commonly known as Jerusalem thorn, garland
thorn, Christ's thorn, or crown of thorns, is a perennial thorny shrub of widespread
distribution in dry and rocky places in the Mediterranean region and southwest and central
Asia, from Morocco and Spain east to Iran and Tajikistan (Polunin and Huxley, 1981; URL1Z;
2022).

The flowers of the blackthorn plant develop between May and July depending on the weather
conditions. Flower colors are yellow, medium sweet and slightly bitter. Among the people of
gorse, it is also called with local names such as messianic thorn, draga thorn, ox-eye, ilm,
bush thorn, yellow bush, yellow thorn. It is traditionally used in the treatment of diuretic,
antirheumatic, hypocholesterolemic, tonic and chronic obstructive pulmonary disease (Zor et
al., 2017; Sen., 2018). It is also stated that blackthorn fruit extracts have an antidiabetic effect
(Takim,2018).

When gorse extracts were examined in terms of phytochemicals, it was determined that
flavonoids and tannins were found in all parts of the plant, amino acids, alkaloids in the bark
and sterols in the fruits (Brantner and Males., 1999).

In this study, it was aimed to determine the antioxidant properties of the black bush plant,
which has a natural distribution in Turkey. The results of the study will raise awareness in
terms of better recognition of the black bush plant, its use for therapeutic purposes, and its
contribution to the list.
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2. Materials and Methods

2.1. Plant Material

Paliurus spina-christi (Blackthorn) seeds were collected on the same day (6 July 2022) from
forest areas in Bayramig-Canakkale, Anamur-Mersin and Fethiye-Mugla cities of Turkiye.
The samples were extracted by grinding at the place where they were collected and the
obtained extract was stored at +4 °C until analysis. Unground samples of the collected seeds
were characterized.

Figure 1. Collected Paliurus spina-christi Mill. from different sites in Tiirkiye
2.2. Extraction of ground samples

Paliurus spina-christi seeds were ground and extracted with ethanol. The milled sample:
ethanol ratio was used (1:10) in the extraction. The ground sample was placed in ethanol and
kept at 25°C for 12 hours, and the extract was filtered at the end of the period.

2.3. Determination of total antioxidant capacity by CUPRAC method

The CUPRAC method, developed by Apak et al (2004), was used in the study. This method is
a widely applicable antioxidant capacity determination method, such as plasma antioxidants,
flavonoids, and food polyphenols, using a chromogenic oxidant Cu (lI1)-neocuproin (Nc)
reagent. Appropriately positioned phenolic hydroxyls are converted into corresponding
quinone structures by the CUPRAC redox reaction, and the Cu(l)-Nc chelate formed as a
result of this redox reaction gives maximum absorbance at 450 nm. The resulting color is the
result of a charge transfer in the metal—ligand direction.

According to this method, 1 mL of copper (II) solution, neocuproin solution and ammonium
acetate buffer are added into a glass tube, respectively. 0.5 mL antioxidant solution and 0.6
mL distilled water were added, and the tubes were shaken well. The solutions prepared with a
total volume of 4.1 mL were kept closed for 30 minutes at room conditions. At the end of this
period, absorbance values were measured at 450 nm against the reference solution without
sample. Three parallel test groups were prepared for each measurement. Measurements made
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against the reference solution at 450 nm were recorded. The data obtained were calculated as
mmol/g trolox equivalent according to the formula below.

Reference Solution: 1 mL Cu?" + 1 mL Nc + 1 mL NHsAc + 1.1 mL H20
Sample Solution: 1 mL Cu?* + 1 mL Nc + 1 mL NHsAc + 0.5 mL antioxidant + 0.6 mL H20

TAC (mmol TR/g — sample) = g

xExS,f,xE
Vo m

A: Sample absorbance measured at 450 nm

€: molar absorption coefficient of TR compound in CUPRAC method (16700 L mol™.cm™)
V1: Total volume of CUPRAC solution (4.1 mL)

Vé: Sample volume (mL)

S.f.: Dilution factor

Ve: Volume of the prepared extract (mL)

m: The amount of sample taken in the extraction process (g)

3. Results and Discussion
Total antioxidant capacity results

Table 1 shows the total antioxidant capacity of Paliurus Spina-christi seeds which obtained
from diffrent areas of Tiirkiye. Plant seeds were collected from the regions where it spreads
from north to south in Turkey. The results are very interesting that the antioxidant capacity of
the plant decreases as you go from north to south. Antioxidant capacity of seeds collected
from Canakkale, the northernmost region. It is almost twice the size of Anamur, the
southernmost region. Arslan and Kaya (2021), in their study titled "Investigation of
Antimicrobial and Antioxidant Activities of Paliurus spina-christi Mill. in Kahramanmaras",
found 0.284 trolox equivalents in the ethanol extract of the fruit of the plant and 0.71 trolox
equivalents in the leaves, according to the CUPRAC method. On the other hand, On the other
hand, Ceylan et al. (2020) determined the antioxidant capacity of flower seeds of Paliurus
spina-christi Mill samples collected from Artvin-Seyitler region to be 0.45 according to the
CUPRAC method, and 0.19 to the samples collected from Giresun-Kale region. As seen in
these studies, the plant produces very different metabolites depending on the growing region.

Table 1. Total antioxidant capacity of Paliurus Spina-christi

Sample CUPRAC total antioxidant capacity
(mmolTR/g-sample)
Palluru§ Spina-christi seed extract from 0,0281 + 0.0278
Bayramig-Canakkale
Paliurus Splna_t-chrlstl seed extract from 0,0132 + 0,013
Anamur-Mersin
Paliurus Spina-christi seed extract from 0,0177 +0,0178

Fethiye-Mugla

4. Conclusions
The data revealed that TAC of the Paliurus Spina-christi. seeds are low. However, the total

antioxidant capacity of the seeds of the same plant collected on the same day varies greatly
according to the region where it is grown. Researching this subject may help us to establish a
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connection between the climatic conditions in which the plant grows and the metabolites of
the plant. More comprehensive studies to be conducted in larger regions may provide us with
information about the effects of climate change.
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