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Remote Sensing Technologies for the Conservation of
Archaeological Landscape

Ayse Gulcin Kiiciikkaya®”

Abstract: People are becoming more and more conscious of the unity of human values and
regard archaeological monuments as a common heritage safeguarding them for future
generations in full richness. In general, determination and conservation of archaeological
heritage, has been a long and problematic process by traditional techniques.

Vast amount of digital data have been produced in space science, for the investigation of
archaeological landscape and in the planning of conservation of archaeological heritage.
Remote Sensing techniques have enhanced their usefulness in the field of archaeological
heritage, and are indispensable tools for the characterization of underground structures and
detection of remains, before excavation.

Relationship between underground archaeological remains (masonries, pavements, and
Ancient ruins) and spontaneous vegetation growing above them have been elaborated using
statistical analyses. Vegetation has been analysed through statistical procedures for comparing
occurrence and behaviour of wall species in ruderal habitats as archaeological sites and
natural ones. It is possible to evaluate the use of medium spatial resolution optical and radar
satellite data, together with ancillary soil and topographic data, for identifying and mapping
upland vegetation using the Random Forests Algorithm.

In this study, current studies of “Remote Sensing Technologies” and “Remote Sensing
Instruments” such as CIR, TIMS, LIDAR, ADI, SAR, etc. which are used for the
identification of covered unknown archaeological landscape will be investigated..

Keywords: Remote sensing, conservation, archaeological landscape, vegetation.

! Yeditepe Un_iversitx, Faculty of Architecture, Department of Architecture
* Corresponding author: gulcin.kucukkaya@yeditepe.edu.tr
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Unmanned Aerial Vehicles in Agricultural Crop Production

Ali Musa Bozdogan'*, Yunus Karakaya?

Abstract: Precision agriculture technology aims to increase yields and reduce inputs.
Therefore, in precision agriculture, activities such as planting, fertilizing, spraying, irrigation
are carried out with technological methods. Nowadays, the use of technology in agriculture is
increasing, varying, and gaining importance. Unmanned aerial vehicles (UAVs), which are
among the technologies used in agriculture, have been used intensively in recent years. UAVs
enable the more precision data acquisition in agricultural areas in a shortly time. Cameras
(RedGreenBlue, multispectral, hyperspectral, Lidar, etc.) mounted on UAVS help to farmers
for monitoring of plant health, plant water stress, plant distribution in the field, etc.. With the
help of these data acquisitions, pesticide and fertilizer are applied with the apparatus mounted
on the UAV. These chemicals are applied by UAVs in the required areas and in the required
amounts. Thus, UAVs are used for precision data acquisition and chemical applications in
appropriate amounts to the desired area. Thus, fewer chemicals are applied by UAVs, and
environmental pollution is minimized. In this paper, the information will be given about
UAVs used on crop production in agriculture, and camera, sensor, spraying, and fertilizing
apparatus mounted on UAVS.

Keywords: Agriculture, unmanned aerial vehicle, sensor, camera, crop production.

! CukurovaUniversity, Agricultural Machinery and Technologies Engineering Department, Adana, Turkey
2 Cukurova University, , Institute of Natural and Applied Sciences, Adana, Turkey
* Corresponding author (letisim yazar1): amb@cu.edu.tr
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Estimation of Energy Demand by ANN in a Particleboard
Production Facility

Abdullah Siit¢ii 1*, Ummiihan Sahin 2

Abstract: Turkey has reached a large wood based board production capacity in the last
decade. With a capacity of 12.1 million m?, it is the fifth largest board manufacturer in the
world and the second largest in Europe. Energy is one of the most important cost items in
wood board production. It is reported that 150-160 kWh of electrical energy is consumed for
1m?3 particleboard production. If it is predicted the energy consumption accurately in advance,
the facilities will be able to reach the energy sources in more economic ways. In this context,
it is aimed to estimate the energy consumption demand of the facility in order to reduce
energy Costs.

As an independent variables, monthly board production quantity and stochastic index data of
the months obtained from firm were used as a primary data sources. Also, export data for
wood and forest products and furniture manufacturing industry production mdex data
obtained from TUIK (turkstat.gov.tr) and TIM (tim.org.tr) were used as a secondary data
sources. Seven alternative models have been established by making a difference in the
proportional pattern of training and test data.

2018 electricity consumption estimated after training and test process, the lowest error value
of (MAPE = 2.48% in the test process) was realized with 85% training and 15% test data
distribution model. Despite unpredictable financial volatility in Turkey in 2018 and
interruption of production, the failure of electricity consumption of forecasting model of was
13,2 % MAPE for the year. Howewer, according to Lewis, the model can be evaluated as a
good forecasting. The study showed that ANN can produce successful results for the
estimation of electricity consumption in wood processing enterprises.

Keywords: Particleboard, Energy Consumption, Artificial neural networks(ANN), Mean
absolute percent error(MAPE).

IspartaUniversity of AppliedSciences, Faculty of Forestry, Isparta, Turkey
*Correspondingauthor (letisim yazar1): abdullahsutcu@isparta.edu.tr
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Determination of Yield Nutrient Contents and In Vitro
Digestibility of Some Triticale Varieties Harvested at Different
Maturity Stages

Sevket Evcit”, Kamil Kara!

Abstract: The aim of this study is to determine the contribution of growth performance,
nutrient content and rate of digestibility of some triticale varieties on ruminant animals
feeding and also to support the feed production of farmers indirectly. In this research, 5
triticale varieties and 6 vermicompost doses were used. The experiment was designed as
randomized complete block design as split plots with 3 replications. The in vitro digestibility
values were determined at the end of 48 h incubation in Daisy Ankom®digester. The rumen
liquid was obtained from the dairy cows slaughtered in “Yesil Vadi Et Entegre” (a private
slaughter house) facility. Nutrient values, dry matter digestibility obtained by the procedure of
in vitro and some yield traits of forages were determined. The highest DM and OM rates were
determined in physiological development stage followed by dough and milk development
stages (p<0.05). The DM values were %43.11, 61.94 and 91.41 in milk, dough and
physiological development stages, respectively (p<0.05). The highest crude protein(CP)
values were in milk development stage and the lowest values were in physiological
development stage in all triticale varieties (p<0.05). The lowest and the highest crude fiber
(CF) rates were observed in physiological and milk development stages, respectively
(p<0.05).The CF values were %32.61, 31.39 and 2.33 in milk, dough and physiological
development stages, respectively. The highest dry matter digestive (DMD) rates were
obtained in physiological development stages in all varieties. The DMD rates, respectively,
were %84.74, 86.55, 84.19, 86.20 and 85.10 in triticale varieties of Alperbey, Tatlicak 97,
Karma 2000, Umranhanim and Mikham 2002. There were no significant differences in terms
of phytic acid amount between all the varieties of triticale used in the study (p>0.05). As a
result, it is thought that, if the harvesting time can be arranged well, high digestible forage
and grain feeds can be obtained from triticale varieties for ruminant animals.

Keywords: Triticale, nutrient contents, phytic acid,in vitro digestibility,degradation rate,
Alperbey, Tatlicak 97, Karma 2000, Umranhanim, Mikham 2002

! Kirikkale Universitesi, Delice MYO, Kirikkale, Turkey

* Corresponding author: sevketevci@hotmail.com
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Sustainable Development of Aviation Industry

Joanna Machnik-Stomkal*

Abstract: The aviation industry has a significant impact on the environment, health and
quality of life. For the development of the aviation industry more and more important
becomes the issue of sustainable development, taking into account the coexistence and
interaction of the three capitals: social, ecological and economic. Aviation companies have a
strong influence on sustainable development through the implementation of eco-innovation.
The aim of the article is to present contemporary conditions and directions of development of
the aviation industry in the context of sustainable development. The part regarding empirical
research of aviation industry companies presents the results of analysis. The study is based on
desk research and the method of in-depth interviews with representatives of the aviation
industry. The analysis confirms the assumption on the aviation industry striving to sustainable
development and the improvement of environmental effectiveness in which new technologies
and eco-innovations play an increasing role.

Keywords: Sustainable development, aviation industry, eco-innovation.

! Silesian University of Technology/ Faculty of Organization and Management/Poland

* Corresponding author: msasia@wp.pl
5



International Conferences on Science and Technology
Life Science and Technology
ICONST LST 2019

The Determination of Ear Components of Maize Plant Under
Some Agricultural Practices

Melis Cercioglu®”

Abstract: This research was conducted to determine some ear components (ear height, ear
diameter, ear weight without grain, grain weight, ear weight with de-husked) of maize (Zea
mays L.) influenced by different agricultural practices. A field experiment was established
with a randomized complete block design in Izmir, Turkey. During the experiment; plant
waste compost, tobacco dust compost, and poultry waste were applied with different doses.
According to average values; ear height varied from 19.62 to 20.81 cm, ear diameter from
4.33 to 4.63 cm, ear weight without grain from 272.08 to 334.17 g, grain weight from 1781 to
2142 g, ear weight with de-husked from 2053 to 2476 g. The differences of ear height and
grain weight were found as statistically insignificant (Tukey, p<0.05). The highest ear weight
(de-husked) was found as 2476 g under poultry waste treatment when compared with control.
The highest ear diameter was found by the application of poultry waste (4.54 c¢cm), tobacco
dust compost (4.63 cm) and plant waste compost (4.59 cm) plots. The greatest ear weight
without grain was obtained as 334.17 g from poultry waste plots. In conclusion, all materials
positively affected most of the ear components but especially poultry waste as an organic
manure increased ear weight, ear diameter and ear weight without grain.

Keywords: Ear diameter, ear height, ear weight, grain weight, maize.

! Kutahya Dumlupinar University, Vocational College of Simav, Kutahya, Turkey
* Corresponding author (Iletisim yazar1): melis.cercioglu@dpu.edu.tr
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Determination of Phenolic Extractives of Brutian Pine (Pinus
brutia Ten.) Bark Using HPLC

Giircan Giiler!

Abstract: Large quantities of barks generated by the regular harvesting of brutian pine (Pinus
brutia Ten.) yearly. Generally, barks are left in the fields. This study investigated the phenolic
extractives isolated from barks of brutian pine and practicability of barks as raw material in
the production of antioxidant was evaluated. After HPLC analysis, 13 phenolic extractives
were determined. They were gallic acid (0.22 mg/g), protocatechuic acid (0.44 mg/g),
catechin (0.65 mg/g), p-hydroxy benzoic acid (0.41 mg/g), caffeic acid (0,23 mg/qg),
epicatechin (0.16 mg/g), syringic acid (0.05 mg/g), vanillin (0.21 mg/g), p-coumaric acid
(0.06 mg/g), ferulic acid (0.37 mg/g), quercetin (0.20 mg/g), luteolin (0.18 mg/g), kaempferol
(0.04 mg/g). The study showed that the obtained values for phenolic extractives from barks of
brutian pine were found to be at a sufficient level for raw material in the production of
commercial antioxidant.

Keywords: Brutian pine (Pinus brutia Ten.), bark, phenolic extractives, HPLC

Department of Forest Products Engineering, Faculty of Forestry, Isparta University of Applied Sciences, Isparta,
Turkey
Corresponding author (Iletisim yazarr): gurcanguler@isparta.edu.tr
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An Investigation on the Evaluation of Vatoz (Raja clavata) Fish in
Sausage Production

Emre Caglak!, Baris Karsh!, Ozen Yusuf Ogretmen’, Biisra Kara®, Orhan Kobya®

Abstract: Some of the most important basic nutrients are meat and meat products. Seafood
products have both the biological and nutritional value of the highest meat products. Seafood
products are important in the valuable food group with their fatty acids and amino acid
contents. Fermentation technology is one of the important methods in preserving meat
products and gaining aromatic properties. Sausage is one of the most typical characteristics of
dry fermented meat products. Oxidation is one of the most important changes affecting the
shelf life of seafood and foods. For many years, synthetic antioxidants have been used against
oxidation. The tendency towards natural antioxidants has been accelerated because these
antioxidants are artificial and toxic, their costs are high, and consumers have some prejudices.
Plants and their parts are among the most important sources of natural antioxidants. In the
study, sausage production from stingray fish was realized. There were 3 different groups; one
group in which pomegranate peel extract was added as a natural additive to sausages, another
one in which ascorbic acid was added as a synthetic additive, and an undoped control group.
They formed 3 different groups. The sausages were kept under refrigerator conditions after
heat treatment. As a result of examination of nutritional, physico-chemical and
microbiological changes, it was determined that the sausage groups were disrupted on the
15th day, but the chemical and microbiological analysis results of the pomegranate extract
group showed significant positive results compared to the other groups. In conclusion,
although the shelf life of sausage groups was limited to 15 days, it was observed that the
antioxidant and antimicrobial effect of pomegranate peel extract was better than ascorbic acid.

Keywords: Thornback ray (Raja clavata), sauce, self-life, extract
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Determination of the Quality Properties of Sauces
from Scorpid Fish

Baris Karshi'", Emre Caglak’, Ozen Yusuf Ogretmen’, Busra Kara®, Orhan Kobya!

Abstract: Proteins of animal origin contain essential amino acids which are necessary for
humans in a sufficient and balanced way. Seafood products have both the biological and
nutritional value of the highest meat products. Developed for the preservation of meat
products, the processing methods are important to add different taste and aroma to the
product. Sausage and its products are the leading fermented products that date back to ancient
times. Oxidation in seafood affects food and food safety by adversely affecting the fat and
fatty acids. Tendency for natural additives against the negative aspects of synthetic additives
has increased in the protection of foods against oxidation. Those of plant origin have a
significant wealth among the natural antioxidant substances. Sausage production from
scorpion fish (Scorpanea porcus) was realized in the study. The sausages were examined in 3
groups as undoped control group, natural doped (pomegranate extract), and artificial doped
(ascorbic acid). Heat treated sausages were stored at + 4 ° C and their nutritional,
physicochemical, and microbiological changes were investigated. The shelf life of sausage
obtained from scorpion fish was determined as 5 days. The best results in terms of nutritional
and physicochemical values among the groups were observed in pomegranate extract
supplemented products. Besides, it was determined that microbiological reproduction was
lower in natural added sausages and antimicrobial effect of pomegranate extract was higher
than acetic acid.

Keywords: Scorpid fish, Scorpanea porcus, sauce, self-life, extract
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Biodiversity Analysis Software: Introduction of BICEB, the First
Version

Kiirsad Ozkan!, Ahmet Mertl, Ecir Ugur Kiigiiksille?,
Halil Siiel®, Serkan Giilsoy'" Murat Basar*

Abstract: Biodiversity is of crucial importance for ecosystem health and functioning. It is
thus one of the most important topics in the various disiplines of the Naturel Science. Various
indices have been developed to measure biodiversity. By using those indices, biodiversity can
be calculated at alpha (within a given site), beta (between the sites) and gamma (total) levels.
Due to presence of many indices for calculating of biodivertsity components (i.e. alpha, beta
and gamma), employment of the diversity indices with alternative tecniques by the reseachers
will provide an important adventage to arrive more productive and accurate results in their
studies. The information obtained from such studies are particulary important from
identification of the policies and implementations for conservation and sustainability of the
biodiversity in the naturel ecosystems point of view. In this sense, by thinking as an important
demand for the reseachers in Turkey, it was thought that making a sofware called by our study
team as “A Software for Measuring Bodiversity components (BICEB)” can be useful. In
another words, In the present study, it was aimed to prepare a sofware including calculations
of alpha, beta an gamma components of biodiversity. This software include species richness
measures, heterogeneousness measures and species abundance models at alpha level and beta
and gamma computations between two communities, and among the communities more than
two by using binary and abundance data. The software was designed by considering
accesability on internet and become user- friendly intented for the reseachers in direct or
indirect relation to biodiversity topic. In this study, it was aimed to introduce this software and
make the corrections based on the feedbacks.

Keywords: Dissimilarity, Shannon, Simpson, Margalef, Sorensen, Whittaker
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Remote Sensing and GIS-based Forest Fire Risk Zone Mapping:
The Case of Manisa

Derya Gulcin**, Bulent Deniz*

Abstract: The aim of this research is to map the potential forest fire risk zones using various
landscape analysis techniques in Manisa province. Forest fire which is defined as an
ecological disaster caused by natural processes or as a result of human activities causes
environmental degradation and fragmentation of the landscape. Therefore, it is very important
to produce a fire risk zone map which can be used to minimize the frequency of fire, to
prevent damage, to provide a prediction for the problems that may cause fire and to form a
decision mechanism for the solution methods. This research utilized CORINE 2018 produced
under the framework of the Copernicus Program, ASTER Global DEM digital elevation
model data obtained from the website of NASA Earthdata and fire archive records based on
MODIS satellite images, digital stand map displaying the spatial distribution of tree species,
and OpenStreetMap (OSM) which were used for mapping the existing road network. To
identify risk zones, vegetation cover, slope, aspect, elevation, distance to settlement, and
distance to road were used. The specific weights were assigned to each thematic map layer
according to their capacity on fire ignition. The slope, aspect, and elevation maps were
generated from the digital elevation model. The distance to settlement map was generated
from the CORINE database while the distance to road map was produced from OSM. The
level of forest fire risk was determined by the means of conditional inquiries and analyses in
the GIS environment. The Fire Risk Zone Index (FRZI) was utilized to determine forest fire
risk zones. According to the generated final fire risk map, 41.7% of the research area had very
high, 15.2% had high, 12.1% had moderate, 15.2% had low and 18.2% had very low fire risk.
The final forest fire risk model was validated with past fire incidents data that was acquired
from MODIS images as fire points. The result of this research showed that out of 149 fire
incidents in Manisa between 2000 and 2018, 97 incidents had occurred in very high and high
risk areas. This finding supports that the presented methodology based on RS and GIS
techniques is reliable and can be effectively used in the process of delineation of the forest
fire risk zones.

Keywords: Forest fire, risk mapping, ignition, GIS, Manisa
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The Influence of Soil Solarization on Microbiota in Selected Polish
Forest Nurseries

Marta Belka*!

Abstract: Solarization is a hydrothermal soil decontamination process that occurs through
passive solar heating. It occurs through a combination of physical, chemical and biological
mechanisms. Solarization is used as a substitute for chemicals in a small percentage on a
global scale, however, this percentage is constantly increasing, among others due to the fact of
reducing the use of toxic chemicals. The solarization process is mainly used in areas where
the air temperature is very high in summer, e.g. in India. Plastic film placed on moist soil
during high solar insolation, contributes to reducing the occurrence and even complete
elimination of pathogens and pests, including fungi, bacteria, nematodes, arthropods and
weeds. There is little work done on soil solarization in forest nurseries, its effect on soil-
inhabiting microorganisms and changes occurring during its implementation on the structure
of the microorganism communities. Forest nurseries are characterized by specific plant
breeding that differs from agricultural crops breeding. In Poland forest nurseries have been
established on average several dozen years ago, which affects the imbalance between
saprotrophic and pathogenic microorganisms in soil.

The purpose of this research was to investigate the impact of soil solarization in Polish
climate conditions on soil organisms in three forest nurseries located at different latitudes of
the country. The experimental plots in each nursery were flooded with water, and then
covered with thick foil. In the soil, before covering it, in three replications, at 3 different
depths (5 cm, 15 cm, 30 cm), loggers recording the temperature and humidity of the soil
throughout the experiment were placed. Before starting the experiment, soil samples from 5
cm, 15 cm, 30 cm deep were collected from each plot for the DNA isolation. The next
samples were taken after 4 weeks, 7, and 11 weeks from the establishment of the experiment.
The effect of temperature over the solarization time on occurring organisms was investigated
in soil for Fungi, Oomycetes and Bacteria. The experiment allowed to determine the impact of
soil solarization on the development of individual groups of microorganisms, including
pathogenic and saprotrophic ones at individual soil depths.

Keywords: Soil, solarization, forest nursery, microorganisms, microbiota.
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Comparison of Scent Components of Solid Phase Microextraction
(HS-SPME/GC-MS), Distillation and Extraction Products of
Lavandin (Lavandula % intermedia var. Super A) and Lavender
(Lavandula angustifolia var. Munstead) Leaves

Sabri Erbas 1", Hiiseyin Fakir 2

Abstract: This research was carried out at Rose and Aromatic Plants Research and
Implementation Center, Isparta Applied Sciences University in 2016. The essential oil and
concrete of Lavandin (Lavandula % intermedia var. Super A) and lavender (Lavandula
angustifolia var. Munstead) leaves obtained by hydrodistillation and n-hekzan extraction,
respectively. Scent compounds of essential oil and concrete detected by gas chromatography
(GC-FID/GC-MS) were compared with the natural scent compounds of fresh leaves detected
by using headspace solid phase microextraction (HS-SPME) with
carboxen/polydimethylsiloxane (CAR/PDMS) fiber. A total of 44 and 52 compounds analysis
were identified by HS-SPME-GC-MS in the lavandin and lavender fresh leaves, respectively.
The major floral compounds of the leaves of both species were 1,8-cineole (48.18% and
32.82%, respectively). While 0.528 g of concrete was obtained from lavandin leaf, 221.4 kg
leaf was required to produce 1 kg concrete. For Lavender, these values were determined to be
%0.438 and 235.1 kg, respectively. A total of 20 compounds were identified in the concretes
of both species, and main odor compounds of concretes were 1,8-cineole, borneol and
coumarin.

Keywords: Lavandin, lavender, leaf, SPME, essential oil, concrete.
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Comparison of Floral Scent Components and Essential Oil
Components of Sorbus umbellata (Desf.) Fritsch. var. umbellata
leaves

Serhat Erbas '*, Hiiseyin Fakir 2

Abstract: Sorb apple is genus of the Rosaceae which has medicine value. Sorbus umbellata
(Desf.) Fritsch. var. umbellata is naturally one of the 11 species (18 taxa) growing in Turkey
which is growing in Isparta region and use up as herbal tea by people in there. In this
research, the floral scent components of sorb apple (Sorbus umbellata (Desf.) Fritsch. var.
umbellata) leaves were determined with solid phase microextraction method (HS-SPME/GC-
MS). The essential oils were obtained from the leaves by hydrodistillation and the essential oil
components were determined on GC-MS. According to HS-SPME/GC-MS analysis, 39 floral
scent components were detected in leaves and benzaldehyde (23.48) hex-3(Z)-enol (20.81%),
hex-2(E)-enal (17.43%) and hex-2(Z)-enol (14.01%) was identified as the main components.
The essential oil content of sorb apple leaves was determined as 0.10 + 0.007%. A total of 16
components in essential oil were identified as linalool (48.16%), benzaldehyde (11.53%) and
terpinene (7.60%). It has been found that aromatic alcohols, such as Hex-3(Z)-enol, which are
among the floral fragrance components of deer apple leaves, are not present in the volatile oil
obtained after hydrodistillation.

Keywords: Sorb apple, HS-SPME, Sorbus umbellata var. umbellata, essential oil content and
composition.
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Importance of Hollow Trees in Wildlife Management

Dogan Akdemir'”, ibrahim Ozdemir?

Abstract: Forest ecosystems, covering a wide area in the world, contain all symbiotic
interactions. For this reason, forests are considered as the most interesting and complex
ecosystems in the world. Forests have functions and power that can affect not only the
environment but also the whole world. Therefore, forests are not only a collection of trees but
also a combination of herbaceous and woody plants, wild animals, microorganisms and fungi.
Since all the factors that constitute this union are dependent on each other, it is very important
to preserve the natural functioning by minimizing the damage to the forest areas. In recent
years, many measures have been taken to protect and improve biodiversity in forest areas such
as the protection of endemic and endangered species, leaving dead and hollow trees. Leaving
dead and hollow trees in forest areas provides many living things the opportunity to live and
also affect positively ecosystem diversity. In this study, it was aimed to emphasize the
importance of these hollow trees in wildlife management. The studies carried out in our
country (Turkey) and internationally on the subject were examined and evaluated.
Additionally, the formation process of hollow trees and the usage of such trees by bird
species, mammal species and reptile species were investigated. Since tree species lose their
resistance to natural events such as wind, storm, and lightning after a certain age, they become
open targets by insects, bacteria and fungi. As a result, peeling, softening and small
perforations occur on the trunks and branches of the trees. The size and depth of these holes
increase with the influence of wild animals as time passes and the tree trunk can become
completely empty after a while. These formations meet the basic needs of wild animal species
such as feeding, sheltering and hiding. Thus, such trees, which do not have any return in terms
of wood raw material during the planning stage of forest ecosystems, should be evaluated
ecologically, not economically. In our country, only a few academic studies mentioned the
importance of hollow trees, but no information was given about the potential usage
opportunity of them by wildlife and wild animals. However, the General Directorate of
Forestry, which carries out forest management activities, has taken an important step in
preserving biodiversity in forest areas by stating that at least 1-2 hollow trees should be left
per hectare. As a result, this understanding should be continued, and the importance of hollow
trees should be supported with scientific studies and especially people living closer to the
forest areas should be informed about this issue. In this respect, it is predicted that this study
will serve as a base and resource for the researches performed about hollow trees and
contribute to the shortcomings of this situation in our country.

Keywords: Wildlife management, hollow trees, forestry, biodiversty
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Modeling Taxonomic Diversity from a Small Scale District of the
Mediterrian Region in Turkey

Serkan Ozdemir'*, Tunahan Cinar?, Alican Civgal, Ali Senol?, Bart Muys?

Abstract: Taxonomic diversity are important for assessing biodiversity. In recent years,
although there have been studies on the calculation of alpha, beta and gamma diversities in
determining species diversity, these alone are insufficient. For this purpose, taxonomic
diversity calculations were performed using 77 sample plots of the area located between
241000 —4247000 N and 393500 — 4116800 E (according to UTM WGS 84 coordinate
system) of the Mediterranean region in Turkey. Ozkan’s taxonomic diversity metric was used
for taxonomic diversity calculation. The taxonomic diversity values obtained for the sample
plots were then modeled by stepwise multiple regression analysis by using climatic and
environmental factors. The findings suggest that the regression model was built by roughness
index, annual precipitation, precipitation seasonality and heat index respectively.

Keywords: Modeling, regression analyze, taxonomic diversity, worldclim.
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Calculation and Modeling Shannon Diversty in Buldan District,
Turkey

Alican Civgal", Serkan Ozdemir!

Abstract: Species diversity is calculated in 3 different ways as alpha, beta and gamma
diversities. Among them, alpha diversity has been most frequently preferred in defining
biodiversity of the naturel ecosystems. The present study was conducted to examine the
relationships between species alpha diversity and environmental factor in the Buldan-Denizli
District, Turkey. 56 sampling plots data was used. The Shannon entropy was employed in
estimation of alpha diversity values for the sampling plots. Alpha species diversity values
were then modeled by stepwise multiple regression method. The variables contributing to the
model (r?=0.30) were acquired as heat index, isothermality, topographic position index,
roughness index, aspect and elevation, respectively.

Keywords: Modeling, regression analyze, taxonomic diversity, worldclim.
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Non-native Forest Pathogens; Past and Future Threats to Turkish
Forestry

Asko Lehtijarvi*l, Funda Oskay?, A. Giilden Aday Kaya?®,
Tugba Dogmus Lehtijirvi4, Steve Woodward®

Abstract: There is no doubt that non-native forest pests (insects and pathogens) are major
threats to trees and forest ecosystems worldwide. Beyond the economic impacts, which can be
billions of dollars, they can irreversibly change forest structure and succession leading to
nonpredictable but destabilising ecological impacts on forest ecosystems and their services.
Introductions and establishments of non-native forest pests continue to increase and historical
accumulation curves of non-native species introductions show no sign of saturation.
International trade in live plants and wood packaging material are the most important
pathways for forest pest invasions. To reduce these pest introductions, several international
standards for phytosanitary measures has been developed and increased phytosanitary
regulations are being implemented by many countries. Despite these efforts, however, new
introductions and establishments are likely to remain high worldwide.

Turkey is not excluded from these invasions and has been subjected to numerous past and
recent non-native forest pest introductions, many of which resulted in substantial damage to
trees and forests. In terms of forest pathogens alone, causal agents of Chestnut blight, Dutch
elm disease, Boxwood blight, oak and plane powdery mildews, walnut anthracnose, cypress
canker and canker stain of plane are among introduced and long-established non-native forest
pathogens known in Turkey. The impact of these pathogens in Turkey also has been
multidimensional; ecological, economic and social. The introduction of Cylindrocladium
pseudonaviculata, a causal agent of boxwood blight, is a good example to illustrate long-
lasting and irreversible impacts of such pathogens in Turkey. The pathogen has almost wiped
out natural populations of Buxus sempervirens in Northeastern Turkey. Moreover, while its
spread continues, it also limited, even in some regions diminished commercial production of
highly demanded boxwoods.

In this presentation, we discuss in detail the impacts of past and recently introduced non-
native forest pathogens in Turkey. We will also include in some examples of important non-
native forest pathhogens established in Europe, such as the causal agents of European Ash
dieback, thousand canker disease of walnut and pine pitch canker.

Keywords: invasive forest pathogens, Biological invasions, forest biosecurity
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Importance of Digital Maps in Forest Ecology

Kubilay Yatman*!, Serkan Ozdemir?, Serkan Giilsoy!

Abstract: In ecological studies for forest ecosystems, it is necessary to carry out the planning
with the sustainability principle. In recent years, it is stand out that topics such as biodiversity,
climate change, species distribution modeling have been included in these ecological studies.
The increasing importance of quantitative studies, especially in natural sciences, explains the
tendency to these issues. These quantitative studies are expressed as a process analysis. The
main lines of this process are inventory, creating of digital maps, modeling and simulation.
These maps enable the process to be carried out effectively in both theoretical and practical
terms. At this point, digital maps for modeling and simulation are of great importance. As, it
is possible to acquire more accurate and practical models in terms of species and ecosystems.
There are lots of studies in which digital maps are used and carried out in different fields.
When these studies are examined, it is seen that the most preferred variables in terms of
ecology are elevation, slope, aspect, hillshade, landform classification index, heat index,
aspect suitability index, radiation index, topographic position index and bioclimatic variables.
Bioclimatic variables can be acquired from WorldClim (www.worldclim.org) database, while
others are cerated using elevation map produced from digital elevation model. In addition, it
is stated that different digital maps to be produced can be used in modeling and simulation
studies. Furthermore, it is expressed that the resolution of the digital maps to be produced has
an effect on the results to be obtained in the modeling.

Keywords: Biodiversity, ecosystem, digital maps, modeling, simulation
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Determination of Thermal Conductivity and Physical Properties
of Fe2O3 Doped Rigid Polyurethane Materials

Ali Thsan Kaya 1*

Abstract: In this study, Fe2Os was used as an additive to reduce thermal conductivity of rigid
polyurethane materials. Rigid polyurethanes produced at different doped rates were examined
by scanning electron microscopy (SEM), energy dispersive X-ray (EDS), X-ray diffraction
(XRD), Fourier Transform Infrared (FT-IR) Spectroscopy. As a result of the measurements of
thermal conductivity and determination of density values, the analyses were completed. Fe20s
addition resulted in a decrease of 53.9 % in thermal conductivity and 47.9 % in density
compared to pure material. One of the determinations is that the structure is formed in a single
phase with a cubic structure and no impurity atoms are present in the structure.

Keywords: Rigid polyurethane, Fe203, thermal conductivity

1 Mehmet Akif Ersoy University, Vocational School of Technical Sciences, Department of Material Science,
Burdur, Turkey
* Corresponding author (iletisim yazar1): aikaya@mehmetakif.edu.tr

20



International Conferences on Science and Technology
Life Science and Technology
ICONST LST 2019

Use of Fourier Transform Infrared Spectroscopy and Artificial
Neural Networks to predict the wood density of Cedrus libani A.
Rich.

Ali Thsan Kaya'*, Ahmet Cifci2, Muhammer flkucar?

Abstract: The aim of this study was to measure the wood density of Cedrus libani A. Rich.
samples from its Fourier Transform Infrared Spectroscopy (FTIR) spectrum. 40 density
values were obtained by using 3600 properties belonging to C. libani tree in laboratory
environment. Since 1045 properties between 832-1876 from 3600 properties were found to be
sufficient to determine the density, 1045 data between 832 and 1876 were used for training
and testing of the network. Data used as attribute were normalized between 0.1 and 0.9. 33%
of the data were used as the test set and the remaining 66% of the data are used as the training
set. The Python programming language was used to solve the problem. This analysis indicated
that FTIR spectroscopy combined with Artificial Neural Network (ANN) can be used to
measure the density of wood in less effort and in less time than other laboratory methods.

Keywords: Artificial neural network, Cedrus libani, Fourier transform infrared spectroscopy,
wood density
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Population Trends and Conservation Status of Wild Goat (Capra
aegagrus Erxleben, 1777) in West Taurus Mountains in Turkey

Yasin Unal**, Ahmet Koca?, Mevliit Zenbilci?,
Mehmet Sirin Yelsiz® Hasan Uysal*

Abstract: The wild goat, one of the most important rings of the biodiversity chain, is the most
important game animal of Turkey. The wild goat (Capra aegagrus Erxleben 1777) is one of 9
species belonging to the genus Capra around the world. The others; C. hircus Linnaeus 1758,
C. ibex Linnaeus 1758, C. caucasica Giildenstaedt & Pallas 1783, C. cylindricornis Blyth
1841, C. pyrenaica Schinz 1838, C. falconeri Wagner 1839, C. nubiana F. Cuvier 1875 and C.
lervia Pallas 1777. The study area is between the boundaries of Korkuteli, Dosemealt1, Kepez
and Konyaalt: districts of Antalya. The distance to the south border of the area by road from
Antalya city center is 15 km. The total area of the area is 29,033 hectares. The study is carried
out each year to determine the size of wild goat populations between 2015-2017 in
cooperation with Isparta Uygulamali Bilimler University Faculty of Forestry Department of
Wildlife Ecology and Management and 6th Directorate of Nature Conservation and National
Parks. In the inventory studies, Point Count method is used for counting in big mammal
populations. As a result of the inventories, a total of 4680 individuals (2730 female, 820 kid,
and 1130 male individuals) were identified between these years. Considering the activities of
the wild goat during the day, it can be seen maximum at sunrise and sunset times. In the
observations we made in the area, it became clear that the most important problem of the wild
goat was the illegal hunting activities and the human pressure. The habitats of the wild goat
are getting narrower. The biggest reason for this is; Local people are settled in small
neighborhoods near wild goat living areas, excessive recreation in the area and other human
activities. So it is exposed to human pressure and can not move freely. This study focuses on
the results obtained from the 3-year inventory studies on Diizlercami1 Wildlife Development
area, the dynamics of wild goat populations, problems, and proposal for solutions.

Key Words: Wild goat (Capra aegagrus), population, point count, Diizlercami, Antalya,
TURKEY
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Population and Habitat Preference of Caracal (Caracal caracal
Schreber, 1776) in Antalya Diizlercam Wildlife Development
Area

Yasin Unal**, Yunus Kisaarslan?, Ahmet Koca?, Halil Siiel®

Abstract: Caracal (Caracal caracal) is a wild cat species of Felidae family and it is an
endangered species in our country. It is very difficult to be seen in wildlife because they are
mostly hunted at night and are extremely well hidden in nature. In Turkey, Caracal was first
photographed in 1994, 15 years later in 2009, it has been displayed in Gulluk Mountain
(Termessos) National Park within the boundaries of the Antalya / Duzlercami Wildlife
Development Area. In this study, which we conducted between 2015-2017, Population,
habitat preference and problems of caracal was tried to detected by presence-absence, trace-
stool, and camera-trap method. Between October 2015 and October 2017, camera-traps were
established in 444 points with the opportunist method. As a result of the camera-trapping
studies, 17951 camera-trap days were reached and 35 caracal photos were recorded at the 19
camera-trap stations. A total of 4013 photos (3978 of other mammalian species) were
recorded. As a result of the evaluation of the camera-trap images, the ratio of capturing the
caracals is 0,08-0,83 captures / 100 trap-nights. In other words, a caracal was displayed per
512,88 days.

Key Words: Caracal (Caracal caracal), camera trap, habitat preferences, Duzlercami,
Antalya, TURKEY
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Explicit View of Wood Processing Industries in Nigeria

Rasheed Benita Abidemi!, Fatai Taiwo Mutiu?,
Okaiman Theophilus Ernest!, Hamzat Akeem Abiodun?

Abstract: Wood, as an indispensable engineering material, has served man from time
immemorial. It was one of the earliest discovered materials endowed by nature with its source
renewable and with lowest tooling cost. It is used for various forms of industrial and
construction works. The geographical location of Nigeria in the tropical region has naturally
favored the growth of trees. The wood processing industry in Nigeria, its problems and
solution with a viable recommendation shall be reviewed.

Classification of Timber:

(1) Hard Wood: This type of wood is flowering and produces seeds; it grows in tropical
climate with broad and evergreen leaves. (2) Soft Wood: This type is cone-bearing with
unprotected seeds. They grow mainly in temperate climate with narrow and evergreen leaves.
Uses of Wood: (1) Housing, (2) Joinery, (3) Packaging and handling(crates, pallets etc), (4)
Furniture, (5) Railway wagons, coaches and vehicle bodies , (6) Bridges and Poles, (7) Pulp
and Paper.

Problems of wood industries in Nigeria: (1) Effect of Climate Change/Deforestation:
Deforestation and the potential loss of productive species in Nigeria have affected the wood
process industries in Nigeria. (2) Lack of Machinery: Some of the machines used in wood
processing in Nigeria are obsolete. (3) Unenforced government policies: Some government
policies have greatly hampered the sale of wood products. (4) Lack of Finance: Lack of
financial capacity to establish a wood processing industry or to maintain an existing industry
(5) High Taxes and Duties: High taxes, rates and financial burdens. (6) High Operational
Costs: High costs on power generators, transportation, market and other operational costs.
Wood Defects:

Wood defects affect the quality of wood. The occurrence of defects could be classified into
two: (1) Defects in timber during growth: These include heart shake, cup shake and ring
shake. (2) Defects in timber after conversion: These include cupping, bowing, twisting etc.
Effects of these Problems:

Low production, high cost of furniture products and underdevelopment of wood processing
industry are effects of these problems. Others are poor growth in the economy and low
technological development.

Solutions to the Problems:

(1) Afforestation, (2) Importation of appropriate machinery through government subsidy and
bank loans, (3) Policies that promote local wood processing in Nigeria should be
implemented, (4) Reduction of taxes, customs and duties paid by wood processors, (5) Stable
and cheap electric supply, construction of good roads and others can minimize the operational
costs, (6) Wood treatment and seasoning.

! Obafemi Awolowo University, lle-Ife,Nigeria
Corresponding e-mail: ilgovernment@gmail.com
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Conclusions and Recommendations:

All the problems highlighted should be solved or reduced to the barest minimum to ensure
improved productivity and profitability as well as optimization of wood processing industries
in Nigeria. Government should support the investors through government schemes aiming to
the promotion and development of the industry

Keywords: wood, timber, trade, industry.
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Plant Emerging Infectious Diseases and African Continent

Fatai Taiwo Mutiu',*, Rasheed Benita Abidemi?,
Hamzat Akeem Abiodun?, Okaiman Theophilus Ernest?

Abstract: Emerging infectious diseases (EIDs) caused by plant pathogens can develop into
unexpected and very serious epidemics, owing to the influence of various characteristics of
the pathogen, host and environment. Devastating epidemics, having social implications by
increasing the rate of urbanization, occurred in the past in Europe, and many other EIDs still
occur with high frequency in African countries.

Effect of plant EIDs in African countries:
EIDs are still able to cause tremendous crop losses, the economic and social impact of which,
in African countries, is often underestimated.

Types of plant EIDs in African countries: In the present article, four of the most important
EIDs in African countries are considered from the standpoint of their origin, characteristics,
symptoms, mode of spread, possible control strategies, economic impact and the socio-
economic consequences of their dissemination. (1) Cassava Mosaic Virus Disease: capable of
reducing yields by 80-90% and causing the suspension of cassava cultivation in many areas
of East Africa. (2) Striga hermonthica: a parasitic weed affecting cereals in an area of at least
5 million hectares in Sub Saharan Africa. (3) Xanthomonas Wilt of Banana: a bacterial
disease that caused around 50% yield losses at the beginning of 21st century in Uganda and is
threatening the food security of about 70 million people owing to its impact on an important
staple crop. (4) Race Ug99 of the rust fungus Puccinia graminis f. sp. Tritici: Which is having
a tremendous impact on wheat in Uganda, and is also threatening most of the wheat-growing
countries in Africa.

Control of plant EIDs: There numerous methods of controlling plant EIDs and below are
some of the methods; (1) Quarantine measures, (2) Use of pathogen-free seeds for planting,
(3) Modification of micro-environment within the crop, (4) Control of vectors of plant
pathogens, (5) Breeding crop cultivars for disease resistance, (6) Crop rotation, (7) Biological
control. Conclusion: The emergence and resurgence of an infectious crop disease is a result of
interactions of the three components (pathogen, host and environment) in a "disease triangle."
The outbreak and expansion of a once limited geographic distribution and narrow host range
pathogen are largely spurred by anthropogenic factors, affecting these biological and
abiological components. The rapid spread of these diseases is due to growth of disease-
susceptible cultivars and use of improper crop management techniques Since many EIDs are
spread through commercial trades or exchange of germplasms, it is important to establish
quarantine measures to prevent introduction of these pathogens into a country or a region.
Other measures to reduce potential threats of EIDs include conducting annual disease surveys
to understand biology and epidemiology of EIDs and develop effective control strategies,

! Obafemi Awolowo University, lle-Ife,Nigeria
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such as use of certified seeds, tubers or seedlings for planting, use of disease resistant
cultivars, control of vectors, modification of cultural practices and biological control

Keywords: plant, EID, Africa, disease.
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Detection and Motoring of Thrips meridionalis (Priesner, 1926)
(Thysanoptera: Thripidae) with the Color Trap*

Gokhan AYDIN'*, ismail KARACA?, Martin Slachta3

Abstract: Aim of the study was investigated possibilities of using attractive color traps for
Thrips meridionalis. Activity of T. meridionalis.was determined as between mid of March and
end of the March in Atabey District, Isparta Province in Turkey. Three localities, Location I:
various orchards mainly apple, Location IlI: various orchards dominant with cherry, Location
I1I: various orchards dominant with walnut, were chosen for the study in Atabey. Eleven
different colors (hex code inside brackets); GhostWhite (#f8f8ff), FloralWhite (#fffaf0), Silver
(#c0c0c0), DodgerBlue (#1e90ff), DeepSkyBlue (#00bfff), SkyBlue (#87ceeb), DarkRed
(#8b0000), DarkOliveGreen (#556b2f), Coral (#ff7f50), HotPink (#ff69b4), and Yellow
(#ffffO0) were tested for determination of response of T. meridionalis. GhostWhite color was
found the most attracted trap for T. meridionalis among the rest of the color traps and found
statistically significant according to a Tukey HSD test.

Keywords: Thrips, color trap, cherry, apple, almond, hazelnut, Isparta, Turkey.
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Effects of Two Plant Extracts on the Damage of
Liriomyza trifolii (Burgess) (Diptera: Agromyzidae) in Tomatoe
Plants

Hasan Sungur Civelek'*

Abstract: Aqueous extracts from two plants, Urginea maritima (Lilaceae-Liliaceae) and
Euphorbia myrsinites (Euphorbiaceae), were tested for their insecticidal activity against the
serpentine leafminer, Liriomyza trifolii on infested tomato plants (Lycopersicon esculentum)
in the field. Two grams of plant material were extracted with 100 ml of water, then diluted
1:100, 1:50 and 1:25 with distilled water. Diluted plant extract was either applied to the
infested tomato leaves or by soil drench and was compared with foliar application of
cyromazine. All dilutions of both plant extracts caused significant control of the leafminer
larvae and maintained populations below those of the non-treated control plants in all trials.
Only at the most concentrated dilutions (1:25) were the plant extracts statistically similar to
the cyromazine treatment. Furthermore, greenhouse yields from all of the foliar treatments
were statistically similar to the cyromazine treatment and significantly better than the non-
treated control. Aqueous extracts from these two plant extracts exhibited both translaminar
and systemic activity and are potential candidates as new organic insecticides.

Keywords: Leafminer, Liriomyza trifolii, squill, Urginea maritima, spurge, Euphorbia
myrsinites, plant extract

1. Introduction

There have been many studies on the effects of various plant extracts to control or repel insect
pests; however since the advent of synthetic insecticides, botanical insecticides constitute only
about one percent of the global market place. The primary reason for their lack of use in
commercial agriculture is poor efficacy as compared to synthetic pesticides. Consumers have
become concerned about pesticide residuals on food crops and governments have responded
by legislating and restricting synthetic pesticides. Efficacious botanical derivatives can
provide an alternative to synthetic pesticides, and agrochemical companies have started to
focus on this area (Addor 1995).

A key pest in many flower and vegetable crops, especially tomatoes, is the serpentine
leafminer, Liriomyza trifolii (Burgess) (Diptera: Agromyzidae) (Spencer 1973). Both larvae
and adults cause damage: larvae primarily mine the palisade mesophyll (Parrella et al. 1984),
and adult females puncture both upper and lower leaf surfaces to feed and lay eggs. Adult
flies have long been known to be resistant to several insecticides (Broadbent and Pree 1989,
Keil and Parella 1990, MacDonald 1991, Saito 1994, Civelek 1999). A limited number of
insecticides are efficacious against the larvae; abamectin, cyromazine, spinosad and, most
recently, bensultap (Civelek and Weintraub 2003). Of the botanical insecticides tested to
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date, only neem-based insecticides are effective against L. trifolii larvae (Azam 1991, Dimetry
et al. 1995) and the related L. huidobrensis (Weintraub and Horowitz 1997, Civelek et al.
2002) but are expensive for use in non-organic agriculture.

Extracts of plants from the Liliaceae and Euphorbiaceae have been shown to be
effective against a wide range of insects. Some examples of efficacious extracts from
Euphorbia are: water and ethanol extracts from E. cyparissias, effective against the codling
moth (Laspeyresia pomonella) and the two-spotted spider mite (Tetranychus urticae)
(Velcheva et al. 2001); several compounds isolated from E. paralias L. found to have
molluscicidal and antifeedant activity against Spodoptera littoralis (Boisd.) (Hassid et al.
1976); E. fischeriana, used in China as an anthelmintic and insecticidal ointment (Lee et al.
1991); and E. hirta aqueous leaf extracts, effective against the orange banded blister beetle,
Zonabris pustulata (Oudhia 2000).

The most well known insecticide of the Lilaceae is the extract of Schoenocaulon
officinale, which is the active ingredient in the commercial insecticide sabadilla. However, to
date few other plant extracts with insecticidal activity from Liliaeceae have been reported; for
example, Veratrum album and Urginea maritima (Hassid et al. 1976, Pascual-Villalobos and
Fernandez 1999).

Herein we are reporting on the effects of aqueous extracts of the Euphorbaceae,
Euphorbia myrsinites, and the Lilaceae, Urginea maritima, on the control of leafminer larvae,
L. trifolii, in tomato plants.

2. Materials and methods
2.1 Source plants

Plants, in the flowering stage, were collected from wild areas in western Turkey. Urginea
maritima was collected from October to January (only white bulbs) and brought to the
laboratory for extraction. Euphorbia myrsinites was collected from January to April and all
parts of the plant were brought to the laboratory for extraction. Voucher specimens of each
plant were deposited in the Extraction Laboratory, Faculty of Technical Education, Mugla
University, Turkey.

2.2. Extract preparation

Plants were washed thoroughly to remove any soil or debris. Those not immediately used
were stored in paper bags at 8° C until needed. For U. maritima, bulbs were initially cut into
pieces, and then placed in a blender to break them into very small pieces. All parts (flowers,
leaves, stems and roots) of E. myrsinites were similarly ground. Each plant sample (2 g) was
extracted with 100 ml water using a soxalet hot water extractor (PILZ, Heraus-Witmann,
Heidelberg, Germany) for 4 h. Extracts were stored in a sealed bottle at 5° C until use. Each
week of the trials fresh extracts were prepared.

2.3. Field trials

Studies were carried out in a commercial greenhouse located in Ortaca, Mugla, Siikrii Kilinc,
Turkey. The greenhouse (2500 m?) was made of an iron framework covered with solid
polyethylene. “Astona F1” variety tomato seedlings were planted on 10 October 2016 and 7
October 2017. Plants were watered and fertilized according to local grower practices.

The experimental design was the same for both seasons. Within the greenhouse, 30
m? plots (42-44 plants) were randomly designated to be treated with one of the plant extracts,
Trigard 75 WP (20g/100 | water) or remain as an untreated control. There was a non-treated

30



buffer zone of 1 m between each plot to prevent spray drift to adjacent plots. Each treatment
and control was replicated 5 times and trials were carried out over 2 seasons.

Each concentrated plant extract was diluted to 1:100; 1:50; 1:25 v/v in distilled water
immediately before use. Once a week, 50 ml of the appropriate plant extract dilution was
applied to the leaves to the base of each plant. Once the plants reached 1 m in height, 100 ml
were applied. From a height of > 2 m 200 ml of extract was applied. All foliar treatments
were applied with a low-pressure backpack sprayer.

Each week ten leaves were removed randomly from each of the treated and non-
treated replicates were brought to the laboratory, examined under a stereo microscope, and
live larvae were counted and recorded. every two weeks starting in the middle of January
each year. Each trial was terminated after 32 — 33 weeks when the plants had finished
producing fruit.

3. Statistics

Data were analyzed using one- and two-way analysis of variance (ANOVA), and means were
separated using Tukey’s HSD quantile function, using JMP 5.0.1a (SAS Institute, Inc. Cary,
NC). All tests were conducted at oo = 0.05 level.

4. Results
4.1. Field trials

Results of the field trials for the application of the plant extracts by foliar application are
shown in Table 1. Trap catches of adult flies were similar to the number of live larvae found
in the treated and control leaves. All treatments reduced the number of larvae to two or less
per leaf; however, cyromazine had the fewest (pooled trials: P < 0.0001, F = 1672.99 df = 7,
25990).

Table 1. Effect of agueous extracts of Urginea maritima and Euphorbia myrsinites applied as
a foliar spray against Liriomyza trifolii larvae in potted tomato plants. Table indicates the
average number of live (+ S.E.) larvae from one week after first application until the end of
the trial.

Treatment Trial 1 Trial 2 Trial 3 Trial 4 Average

Control  236+0.09a 252+004a 228+007a 271+0.09a 274+0.09a
Ul1:100 1.24+004 1.10+0.07b 1.17+0.10bc 184 +0.09b 0.84 + 0.06 bc
U2:100 1.10+0.04b 0.96+0.07bc 1.11 + 0.10 bc 1.47 = 0.09 bc  0.86 + 0.08 b
U4:100 0.79+0.04¢c 0.81 +0.08bcd 0.62+0.08de  1.01£0.09d  0.72 +0.06 be
E21:100 123+0.05b 0.94+0.08bc 139+009b 171+0.10b  0.89 = 0.07 b
E2:100 108+005p 0-84+0.06bcd 1.04=0.10bcd 1.61+0.10b  0.83 = 0.08 be

E4:100 0.68+0.07cd 0.80 £ 0.08 cde 0.88£0.04c 1.22+0.09 cd 0.85 + 0.08 bc
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Trigard 3 0.62+0.06d 0.69+0.08¢ 097+0.07d 0.78+0.07 ¢
0.77 +0.04 ¢

Different letters within a column indicate differences of P < 0.05.
! Urginea maritima

2 Euphorbia myrsinites

3 Trigard was applied as a foliar spray

Plant extract treatments significantly reduced the number of adults (3-6 fold) as compared to
the non-treated control; however, cyromazine reduced the number of adults by 12 fold
(pooled trials: P < 0.0001, F = 101.85, df = 7, 2592). The results of soil application are
shown in Table 4. The relationship between the number of larvae and the number of adults
was not as clear as the foliar applications, and there were more adults in the soil-treated
replicates as compared to the foliar treatment. All treatments reduced the number of larvae to
two or less per leaf; however, cyromazine had the fewest (pooled trials: P < 0.0001, F =
1449.83, df = 7, 25981). Plant extract treatments significantly reduced the number of adults
(2-4.8 fold) as compared to the non-treated control (P < 0.0001, F = 73.15, df = 7, 2592).

5. Discussion

Urginea maritima, commonly known as squill, is known to have complex but well studied
chemistry because of its cardiac glycoside (medicinal) and raticide activity; but relatively
little is known about insecticidal activities. The active compounds are L-azetidine-2-
carboxylic acid (=AZA) (Hegnauer 1970), and the bufadienolides: scilliroside, scilla
glycoside and aglycones (Verbiscar et al. 1986).

Hassid et al. (1976) were the first to examine the insecticidal properties of extracts of
U. maritima. They showed that the foliage of U. maritima was highly toxic to lepidopterous
larvae, Spodoptera littoralis (Boisd.), and methanol extracts of dried leaves (which contained
AZA), when incorporated into artificial diet, also caused 100% mortality. Pascual-Villalobos
and Fernandez (1999) showed that ethanol extracts of red and white U. maritima bulbs of
different ploidy differed in their topical and dietary effects on the stored food pest, Tribolium
castaneum Herbst. In their studies, the white bulbs of higher ploidy (tetra- and hexaploids)
had more activity than white triploids or red bulbs. While this was sufficient to show
insecticidal properties in general, it could not be used in a practical manner.

We used aqueous extracts of pentaploid (n=50) white bulbs from U. maritima and
applied these extracts as an insecticide would be used against a pest: as a spray and through
the irrigation system. There was no significant difference between the numbers of live larvae
found in the foliar application of 1:25 dilution of U. maritima-treated tomato leaves versus
cyromazine-treated leaves in all four laboratory trials and overall in the field trials. In fact,
even though there were significant differences between the number of live larvae in the 1:100
and 1:50 dilutions of U. maritima extract versus cyromazine, these differences were not
biologically significant since all treatments reduced the number of larvae to < 2/leaf (the level
where treatment is recommended) and Kotze and Dennill (1996) showed that low levels of L.
trifolii infestations on tomatoes actually decrease yield.

Euphorbia myrsinites is native to Eurasia but has invaded other continents and the
milky sap is known to cause mild skin irritation (Spoerke and Temple 1979, Eberle et al.
1999). Recent work on an acetone extract of the plant from Turkey has revealed four new
diterpene esters in addition to the previously known cycloartane-type triterpenoids and betulin
(Oksiiz et al. 1995). It is unknown if these chemicals are also found in the aqueous extracts of
E. myrsinites and if they are responsible for the insecticidal effects. In foliar applications, the
most concentrated extract applied compared favorably with the commercial insecticide,
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cyromazine, and all dilutions reduced the number of larvae to < 2/leaf. As with the aqueous
extract of U. maritima, the aqueous extract of E. myrsinites is both translaminar and systemic
in action.

Research is in progress with these two potential insecticides to identify the active
ingredients in the aqueous fractions and to compare the insecticidal activity of the aqueous
and ethanol extractions of U. maritima.
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Cucumber Producing Greenhouses in the Izmir Region
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Abstract: Liriomyza huidobrensis (Blanchard) (Diptera: Agromyzidae) is an important pest
in cucumber greenhouses in Menderes, Izmir, Turkey. This study was carried out during the
spring and autumn production seasons in 2016 and 2017 in two greenhouses belonging to a
local farmer, each of them 1000 m2 in size. The infested leaves from insecticide-treated and
non-treated greenhouses were sampled weekly. The leaves were sampled weekly from both
greenhouses and kept in our laboratory under observation to compare the number of emerging
leafminer adults. Despite the applications, during three of the four seasons examined, pest
density in the insecticide-treated greenhouse was not maintained below the economical
threshold by insecticide applications. The overall differences between the number of adults in
insecticide-treated and non-treated greenhouses were in fact minimal. During the first year
there were significant differences in the density of leafminer populations, but during the
second year there were no significant differences. The results of this study led us to the
conclusion that non-chemical methods should be used instead of insecticides to control L.
huidobrensis in cucumber greenhouses in the Menderes region.

Keywords: Liriomyza huidobrensis, population density, insecticide-treated and non-treated,
cucumber, Turkey.

1. Introduction

Liriomyza leafminers have become important pests in vegetables and ornamental crops.
Damage is inflicted by punctures in the leaves made by females for either oviposition or
apparent feeding, and by mines in the leaf mesophyll. Photosynthetic activity can also be
reduced by leafmining (Zoebisch and Schuster, 1987). One of the most important leafminer
species in greenhouses is Liriomyza huidobrensis, which is a polyphagous pest that feeds on
plants belonging to as many as 14 differentfamilies. Heinz and Chaney (1995) found that
L.huidobrensislarvae were unlike the larvae of L. trifolii and L. sativae species, which both
feed on the upper mesophyll, as the former feed within the lower mesophyll layer and hence
have a greater impact on leaf photosynthesis. For this reason, L. huidobrensis must be
considered a species directly responsible for heavy vyield loss. If damage occurs at an early
stage, replanting is possible; however, at a later stage, such damage results in significant
losses. In the greenhouse production of cucumbers, L. huidobrensis can cause a significant
reduction of yield and delay fruit ripening several days if populations are not controlled on
young seedlings.Shepard et al. (1998) reported that when a potato crop in Indonesia was
attacked, the damage caused by L.huidobrensisresulted in almost 100% vyield reduction.
Spencer (1973) reported yield losses of 50% in a spinach crop and 54% in a lettuce crop.

1 Mugla University, Faculty of Science, Department of Biology, 48100 Kétekli, Mugla, Turkey
* Corresponding author (Iletisim yazar1): chasan@mu.edu.tr
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Torres et al. (1995) reported a Gypsophila paninculata yield loss due to a significant increase
in L. huidobrensis population from 0.7 adults/leaf in the 5th week after planting to 1.3 adults
/leaf in the 9th week after planting. In celery crops, up to 50% losses have also been reported
due to L.huidobrensis(Shepard et al., 1998).Generally, producers apply insecticides
morefrequently and in large quantities to avoid the rapidincrease in pest population in their
greenhouses. Insecticides applied to counter pests, especially those with systemic and
translaminar properties, have a negative impact on beneficial fauna (such as Diglyphus isaea)
feeding on the leafminer (Heinz and Chaney, 1995; Weintraub and Horowitz, 1996). The
objective of this study was to compare the population densities of adult L.huidobrensiswhich
emerged from cucumber leaves collected from insecticide-treated and non-treated
greenhouses. The aim of this study, based upon the obtained results, was to support more
environmentally friendly cucumber production by reducing the use of insecticides to combat
this pest.

2.Materials and methods
2.1. Study site

This study was carried out during 2016 and 2017 in Menderes (Izmir, Turkey) on cucumber
plants grown under commercial greenhouse conditions. The species examined was L.
huidobrensis adults. In order to prevent contamination from the outside, all ventilation
openings of the non-treated greenhouse were closed off with fly-nets (hole size: 0.5 mm) and
no insecticide treatment was applied throughout the production period. During the study, the
fly-nets of the non-treated greenhouse were replaced annually. The other greenhouse had no
fly-nets and was treated with insecticides commonly used in the area. The grower recorded
the use of insecticides.

The weeks corresponding to insecticide application throughout the production periods can be
seen in Table 1.

Table 1.Insectide application weeks during all periods in the insecticide-treated greenhouse.

Application weeks

Week No. 2016 Week No. 2017

Insecticides Sprin  Autu Spring  Autumn
g mn

Abamectin 1 1 1 1
chlorfluazuron 3 6 6 -
thiocyclam
hydrogen oxalate 11 3 4 9
chlorfenapyr 9 11 7 7
Methadimophos +
imidacloropid 13 12 9 13
cyromazine 7 8 2 -
Oxamyl 1 - 1 -
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3. Sampling

The greenhouses were checked weekly during the entire production period starting with the
planting of the seedlings. From the very first appearance of L. huidobrensis larval mines on
the leaves, 10 infested cucumber leaves were picked from each greenhouse, put in ice boxes
and brought to the laboratory. The decision to collect only 10 leaves was taken because the
plants were immature and during the flowering and early fruiting period, leaves are necessary
to protect the ripening cucumbers from the sun. Another reason was to keep the study uniform
at every stage. The cucumber leaves were kept in plastic culture containers (30 x 20 cm) in
laboratory conditions of 25 °C and a relative humidity of 65%. A sheet of absorbant paper was
put between each leaf in the container to prevent contact and the possibility of mould growing
in the humid conditions. As the immature stage of the leafminers cycle lasts 10-17 days the
infested leaves were kept in the containers for 3 weeks. The emerging adults were counted
and recorded according to their collection dates.

3.1. Data analysis

The data were evaluated by the SPSS software program. Data were analysed with a one-way
ANOVA test and means were analysed by the t-test. All analyses were conducted at p = 0.05.

4. Results
The results of the study are shown in the Figure and Table 2.

Table 2.The mean (+ SE) of the adults of Liriomyza huidobrensis from infested leaves in each
greenhouse during 2016 and 2017.

2016 2017

Spring Autumn Spring Autumn

Non-treated

Insecticide-treated 159+ 48a 59.645.6+ 7.2 a 59.3 £10518.5+3.0b 349+ 46b 11.8 £3.8 a

49.9 + 6.2 a Means followed by different

followed by different lower case letters are significantly different within a column by t-test (P < 0.05).

These data were compiled from the weekly counts of adult L. huidobrensis which had
emerged from the cultivated cucumber leaf samples taken from the nontreated and
insecticide-treated greenhouses during 2016 and 2017. In spring 2016, the production period
lasted for 16 weeks. These figures were compiled from the weekly counts of adult L.
huidobrensis which had emerged from the cultivated cucumber leaf samples taken from the
nontreated and insecticide-treated greenhouses. The number of adult L. huidobrensis which
had emerged from the leaves collected from the non-treated greenhouse totaled 695, whereas
those of the insecticide-treated greenhouse totaled 284. Initially, despite the insecticide
treatments, the number of L. huidobrensis in both greenhouses was similar. The atabron
treatment in the 3rd week postplanting caused a reduction in leafminer numbers, and
subsequent insecticide applications kept leafminer populations low. Leafminer populations
peaked twice in the non-treated greenhouse, in the 2nd and 7th weeks after planting. The
results of the analysis according to the t test (P < 0.05) showed significant statistical
differences between the population in the non-treated greenhouse and that of the insecticide-
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treated greenhouse. It is important to note that the economic threshold (E.T.) for Liriomyza
spp. is 4-5 larvae/leaf (Tarim ve Koy Isleri Bakanlig1, 1996). For this first spring season in the
nontreated greenhouse, leafminer levels were above the threshold during the first 9 weeks
after planting, except for in the 5th week. Natural parasitism kept populations below the E.T.
until the end of the growing season. In contrast, in the insecticide-treated greenhouse,
leafminer levels were above the E.T. for three weeks at the beginning of the growing season.
The autumn season lasted for 13 weeks during 2016. For the first 4 weeks after planting, no
leafminers were found in either greenhouse. Similarily, in spite of insecticide treatments, the
E.T. was exceeded in both greenhouses during the 8th week post-planting. The total number
of adult L. huidobrensis which had emerged from the leaves collected in the non-treated
greenhouse during the 13-week production period was 772, and 455 from the insecticide-
treated greenhouse. The results of the analysis according to the t-test (P < 0.05) showed
significant statistical differences between the population in the non-treated greenhouse and
that of the insecticidetreated greenhouse. It took 9 weeks to complete the spring season during
2017. Unfortunately, there was a severe outbreak of Verticillium sp. which, despite all efforts,
resulted in all the plants dying, so this period was curtailed to 9 weeks. The total number of
adult L. huidobrensis in both greenhouses for this shortened period was 144 individuals in the
non-treated greenhouse and 106 individuals from the insecticide-treated greenhouse. The
population density of adult L. huidobrensis was 1-2 per leaf well below the E.T. for both
greenhouses.

During the autumn season of 2017, which was completed in 15 weeks, the number of adult
leafminers which had emerged from leaves in the non-treated greenhouse was 882, whereas
the number of adults which emerged from leaves in the insecticide-treated greenhouse was
749. 1t was during this production period the highest pest density of the entire study was
experienced. Despite all insecticide applications, leafminer populations surpassed the E.T.
during the 9th week postplanting and remained high until the end of production.

The results of the analysis according to the t-test showed that there was no statistical
difference between the population in the non-treated greenhouse and that of the
insecticide-treated greenhouse (P > 0.05).

5. Discussion

In this study we wanted to compare the population densities of adult L. huidobrensis from
insecticide-treated and non-treated greenhouses. Based on our knowledge of local grower
practices (the use of many different insecticides, often on a weekly basis), we wanted to
introduce more economical and environmentally friendly cucumber production by reducing
the use of insecticides against this pest. During three of the four seasons examined, pest
density in the insecticide-treated greenhouse was not maintained below the E.T. by insecticide
applications. These facts show that the use of insecticide to combat L. huidobrensis infestation
was not cost effective. From these studies we see that the insecticides the growers are using
are not appropriate for controlling leafminer pests. Weintraub and Horowitz (1998) applied
translaminar insecticides (abamectin and cyromazine) and conventional insecticides to
counter L. huidobrensis on celery. In conventional insecticide-treated plots they found a
reduced parasitoid density and, parallel to that, a large adult leafminer population. In the
translaminar insecticide plots, however, there was excellent leafminer control. Oatman and
Kennedy (1976) and Johnson et al. (1980) also showed that conventional insecticides, such as
methomyl, disrupt parasitoids of Liriomyza spp. And induce pest population increases.
Cucumber growers in Turkey use Pirate (chlorfenapyr), Evisect (thiocyclam hydrogen
oxalate) and Taifun (methadimophos +imidaclorpid) when L. huidobrensis populations are
high, thus effectively killing parasitoids while at the same time having little to no impact on
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reducing leafminer populations. The overall differences between insecticidetreated and non-
treated plants were in fact minimal. Chandler and Thomas (1982) reported that populations of
L. sativae had the same densities in treated plots as non-treated plots. They reported that
larger L. sativae populations as well as increased damage and mine numbers occurred in the
spring; during all seasons lower mines/leaf or reduced damage were not noted. The results of
this study are also supported by Yasarakinci and Hincal (1996), who performed a similar
study on leafminers in tomato greenhouses in the same region as our study. They reported that
the insecticides used to counter leafminers caused resistance. The results of this study lead to
the conclusion that the use of insecticides to control L. huidobrensis in cucumber greenhouses
in the Menderes region must be questioned. The overall differences between
insecticidetreated and non-treated greenhouses were in fact minimal. Instead of using costly
insecticides to combat L.huidobrensis, the problem should be approached by developing
alternative methods to protect and increase the parasitoid population (possibly through
parasitoid release programs) as this would result in more economical and environmentally
friendly cucumber production.
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Produced from Red Pine Bark and Cone Sources with Dolomite
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Abstract: The effect of mineral based dolomite addition on the test panels that produced by
the red pine bark and red pine cone with using synthetic urea-formaldehyde as adhesive. The
water absorption and thickness swelling properties of boards as well as weathering
performances (color changes) after 60 days duration at outdoor was investigated. From the
data obtained, it has been found that dolomite is better adapted to reduce both water intake
and thickness swelling values with red pine bark in water. However, approximately 40-68%
lower water absorption values were calculated for red pine bark panels compare to red pine
cone panels. The minimum thickness increase value in the test plates was calculated to be
approximately 58.7% lower than the standard value for the BXa4 type panel. In contrast, the
highest thickness swelling value of 21.44% was calculated for CXo plate produced only from
red pine cone, which was about 71.6% higher than the standard value. After kept 60 days
under athmospheric conditions, the total color change (AE) properties were analyzed. It was
found that there is no any relations between dolomite addition and color changes for both red
pine cone and red pine bark panels.

Keywords: Red pine bark, red pine cone, dolomite, hydrophobic properties, color.

1. Giris

Oduna benzer kimyasal ve lifsel 6zellik gosteren diger dogal kaynaklar orman iiriinleri
sanayisinde degerlendirilmesiyle, oduna alternatif olarak, katma degeri yiiksek {iriinlerin
tiretilmesi 6nemlidir. Bdylece ormanlarda esas iiretimin konusu olan odun hammaddesinden
sonra atik olarak olusan, katma degeri yiiksek {riin Uretiminde degerlendirilmesi
diistiniilmeyen, kabuk, kozalak ve sera atiklarimin saplarindan deger yaratilmasi miimkiin
olabilecektir.

Diinyanin baz1 bolgelerinde, oduna alternatif dogal kaynaklardan 6rnegin yillik bitkiler,
tarimsal atitk ve artiklar, orman atiklart vb., odun yerine veya odun ile birlikte
kullanilabilmesi iizerine yogun caligmalar yapilmistir. ~ Odun dis1 bir¢cok lignoseliilozik
hammadde kaynaginin, 6rnegin; seker kamisi, bambu, jiit, kenaf, piring, misir ve tahil saplari,
keten, kenevir gibi materyalden yonga levha iiretilebilecegi agiklamistir (Younguist vd.,
1994).

Kizilgam odun, kozalak ve kabuk karigimlarinin kompozit levha iiretim olanaklar tizerine
yapilan c¢aligmalarda, kizilgam odunundan olusturulan yonga levha taslagina belli oranlarda
kozalak ve kabuk katilmasinin, levhalarinin dig atmosferik sartlarda renk dayanim
ozelliklerini belli derecede iyilestirdigini aciklamislardir (Sahin ve Arslan, 2011). Yine bir

Isparta Uygulamali Bilimler Universitesi Orman Fakiiltesi, 32260 Isparta, Turkiye
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baska ¢alismada ise kizilcam odunu ile birlikte kozalak ve kabugun yonga levha iiretiminde
kullanilabilecegi agiklanmistir (Sahin ve Arslan, 2013).

Mineral esasli bir dogal malzeme olan Dolomit, kirectasinda kalsiyum (Ca) ve magnezyum
(Mg) ile birlikte bulunur. Degisik bir¢ok alanda 6rnegin, demir ¢elik cam, beton vb.,
faydalanilan dolomit, heniiz orman iiriinleri endiistrinde kullanim alanm1 bulamamistir. Bu
calismada, sentetik tire-formaldehit reginesi ile hazirlanan kizilgam odun, kabuk ve kozalak
yongalar1 degisik oranlarda dolomit ile karistirilarak laboratuvar ortaminda deneme levhalari
tiretilmigtir.

2. Materyal ve Yontem

Calisma kapsaminda kizilgam, kozalak ve kabugu, Isparta Orman Bolge Midiirliigline bagl
bir isletmede, kizilgam agaglarinin hasat edilmesi ve endiistriyel odun {iretimi esnasinda
olusan artik durumda temin edilmistir. Sentetik tutkal olarak ise, ticari olarak iiretim yapan bir
yonga levha tesisinden, kullanima hazir sekilde saglanmistir. Orman isletmesinden tedarik
edilen kizilgam odunu, kozalak ve kabuklar, etiivde 105 (£3) sicakliklarda %2-3 rutubete
gelinceye kadar kurutulmustur. Levhalarin iiretiminde %65 lik {ire formaldehit tutkali ve
tutkala % 20’lik amonyum kloriir sertlestirici maddesi kullanilmistir. Deneme levhalarinda
tutkal oranlar1 tam kuru yonga agirligina oranla orta % 6-12 oraninda uygulanmistir. Levha
taslagint hazirlanmasinda 40 x 40 cm boyutlarin da ve 12 mm kalinlifinda metal bir kalip
kullanilmistir. Levha taslaklari, laboratuvar tipi 50 x 50 cm plakalar1 olan ve elektrik ile
1sitilan preste, 150-180 °C, de 2.5-4.0 N/mm? basingta, 5- 10 dakika siire ile preslenmistir.
Presleme islemi sona erdikten sonra metal plakalar arasinda bekletilen levhalar daha sonra
klimatize edilerek deneme Ornekleri kesilmistir.

Levhalarin su i¢inde 2 ve 24 saat sonunda agirlik ve kalinlik artim degerleri, TS EN 317
(1999)’ de belirtilen esaslara gore yapilmistir. Levhalarin su alim ve kalinlik artim degerleri
ilgili standarda gore hesaplanmistir. Deneme levhalarmin renk 6zellikleri X-Rite SP-68
spektrofotometre cihazi ile Olgiilmiistiir. Levhalar 60 giin slireye dis atmosferik sartlarda
bekletilmis ve ylizey renk degerlerinde farkliliklar CIE L*a*b* (1976) standardina gore
hesaplanmastir.

3. Bulgular

Kizilcam kabuk ve kozalaklardan hazirlanmis yongalarin, sentetik UF tutkali ve Dolomit
minerali ilave edilmesiyle liretilmis deneme levhalarinin su icerisinde bekletilmesi sonucunda
agirliklarinda gozlemlenen ortalama artis degerleri (% su alma miktarlar) Cizelge 1 de
karsilastirmali olarak gosterilmistir. Cizelge 1 dikkatlice incelendiginde, dolomit mineralinin
kizilgam kabuk karisimina katilmasiyla iiretilmis deneme levhalarinin su alma 6zelliklerini
onemli derecede azalttigi anlasilmistir. Su i¢inde 2 ve 24 saat bekletilen Kizilcam kabuk-
dolomit karisimindan iiretilmis deneme levhalarmin su alma Ozellikleri, benzer iiretim
sartlarindaki Kizilgam kozalak-dolomit levhalarina gore yaklasik %40-68 daha diisiik oldugu
anlasilmstir.

Su icinde 2 saat sonunda en yiiksek su alma miktar1 % 33,51 ile CXz2 tipi levhada en diisiik ise
%2,41 ile BXa4 tipi levhada gozlemlenmistir. Dengeye ulagsmis durumda ise (24 saat) yine en
yilksek su alma derecesi aym levha tiplerinde  (CX2: %62,55; CX2 . %15,12)
gozlemlenmistir. Buradaki bulgulardan, dolomitin kizilgam kabugu ile panel yapisinda daha
1yi sagladig1 sonucuna ulagilabilir.
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Cizelge 1. Dolomit ilave edilmesiyle iiretilen levhalarin karisim oranlar1 (%) ve su alma
ozellikleri (B: Kabuk, C: Kozalak, X: Dolomit; 0, 1,2,3,4,5: % dolomit miktari, x100).

Levha Kodu ‘ Dolomit (%) ‘ Kabuk (%) ‘ Kozalak (%) ‘ 2 saat (%) ‘ 24 saat (%)
Dolomit-Kabuk karisimindan iiretilmis levhalar
BXo 0 100 - 6,96 36,73
BX1 10 90 - 5,56 30,58
BX2 20 80 - 7,84 40,49
BXs 30 70 - 9,95 49,74
BX4 40 60 - 2,41 15,20
BXs 50 50 - 4,06 25,83
Dolomit-Kabuk karisimindan iiretilmis levhalar
CXo 0 - 100 26,82 53,68
CX1 10 - 90 33,38 60,29
CXz 20 - 80 33,51 62,55
CXs 30 - 70 23,95 46,18
CX4 40 - 60 16,00 36,37
CXs 50 - 50 13,13 30,69

UF tutkalinin yapistirici oalrak kullanildigr Kizilgam kabuk ve kozalaklara degisik oranlarda
Dolomit minerali ilave edilerek iiretilmis deneme levhalarinin su igerisinde kalinlik artim
ozellikleri (%) Cizelge 2 de gosterilmistir. Burada elde edilen degerler, Cizelge 1 de su alma
degerlerine benzer sonuglar gosterdigi anlasilmistir. Genel olarak her iki levha tiplerinde de
ilk 2 saat i¢inde benzer kalinlik artis degerleri gdzlemlenmistir. ilging olarak sadece kizilgam
kabugundan {iretilmis levhalar, standart degerden yaklasik %6,2 daha diisiik kalinlik artimi
gostermistir. Standart degere gore en diisik kalinlik artis degeri ise BXa tipi levhada
hesaplanmig ve bu deger, yonga levha EN 312-6 standardina gore yaklasik %58,7 daha
diisiik oldugu anlasilmistir. En yiiksek kalinlik artim miktar1 ise sadece kizilgam kozalagindan
iretilen CXo tipi levhada %21,44 olarak hesaplanmis ve bu deger, standart degerden yaklasik
%71,6 daha yiiksek oldugu hesaplanmistir. Dolomit- kizilgam kabugu ile iiretilmis levhalarin,
Dolomit- kizilgam kozalak ile iiretilenlere gore ayni iiretim sartlarinda daha diisiik kalinlik
artim 6zelligi gosterdigi agiklanabilir.

Cizelge 2. Dolomit ilave edilmesiyle iiretilen levhalarin karisim oranlari (%) ve kalinlik artim
miktarlar1 (B: Kabuk, C: Kozalak, X: Dolomit; 0, 1,2,3,4,5: % dolomit miktar1, X100).

Levha Dolomit (%) | Kabuk (%0) Kozalak 2 saat 24 saat Standart
Kodu (%) (%) (%) degerden
farki (%)
Dolomit-Kabuk karisimindan iiretilmis levhalar
BXo 0 100 - 2,97 11,73 -6,2
BX: 10 90 - 2,23 12,94 3,5
BXz 20 80 - 4,18 17,95 43,6
BXs 30 70 - 4,93 16,92 35,4
BX4 40 60 - 0,31 5,16 -58,7
BXs 50 50 - 0,62 6,79 -45,7
Dolomit-Kozalak karigimindan iiretilmis levhalar
CXao 0 - 100 11,07 21,44 71,6
CXu 10 - 90 9,33 20,15 61,2
CXz 20 - 80 6,40 15,93 27,4
CXs 30 - 70 5,78 13,51 8,1
CX4 40 - 60 6,24 16,61 32,9
CXs 50 - 50 3,85 13,66 9,3
EN 312-6 ya gore (24 saat -genel kullanim) en fazla 12,5 -
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Kizilcam kabuk ve kozalak yongalarina dolomit minerali ilavesiyle UF tutkal: ile iiretilmis
levhalarin dis atmosferik sartlarda 60 giin siireyle bekletilmesiyle ylizey renk degerlerinde
meydana gelen degisim farklari (A) Cizelge 3 de gosterilmistir. Malzemelerin temel renk
degerlerinin belirlenmesi kolay ve kullanigli bir yontem olmakla birlikte, her bir renk
parametresinin (CIE L*,a*b*) aciklanmasi olduk¢a karmagiktir. Fakat, bunlarin bir
fonksiyonu olan toplam renk farki (AE) degerinin incelenmesi, degisimin ne sekilde oldugu
konusunda bilgi vermesi agisindan 6nemlidir.

Cizelge 3 incelendiginde, en yiiksek toplam renk degisiminin (AE) en yiiksek dolomit
ilavesiyle (%50) kizilgam kabugundan ftiretilmis BXs tipilevhada 8.37 olarak, en diisiik ise
%20 dolomit ilavesiyle kizilgam kozalagindan firetilmis CX2 tipi levhada 1.47 olarak
Olclilmiistiir. Cizelge 3’e gore dolomit ilavesiyle iiretilmis her iki kizilgam kozalak ve
kizilgam levha tiplerinde de toplam renk degisimiiizerine herhangi bir egilim
gozlemlenememistir. Ayrica karigima dolomit ilavesinin levhalarin renk kayiplari {izerine bazi
sartlarda etkili olabilecegi anlasilmistir.

Cizelge 3. Dolomit ilave edilerek tiretilmis levhalarin renk 6zellikleri

Levhalar | AL | Aa | Ab AE
Dolomit-Kabuk karisimindan iiretilmis levhalar
BXo -3,56 -1,64 -2,60 4,70
BX1 -2,61 -0,04 -0,16 2,62
BX:2 -5,30 -0,55 2,25 5,78
BXs 0,13 -1,67 0,12 1,68
BXa -2,19 -3,87 0,06 4,45
BXs -6,73 -3,68 -3,34 8,37
Dolomit-Kozalak karisimindan iiretilmis levhalar
CXao 1,62 -1,97 0,04 2,55
CXu -2,85 -0,24 -1,89 3,43
CXz 0,42 -1,06 -0,93 1,47
CXs -1,05 -1,90 -1,40 2,59
CXa -1,96 -0,21 -0,03 1,97
CXs 0,23 -3,34 -2,85 4,40

4. Tartisma ve Sonuclar

Ulkemizde énemli miktarda bulunan dolomit minerali ile ilgili orman iiriinleri endiistrisinde
cok fazla galisma bulunmamaktadir. Bu ¢alismada ise katma degeri diisiik ve ormanda hasat
sirasinda atik/artik olarak olusan kizilgam kabuk ve kozalaktan sentetik iire-formaldehit
tutkal1 ilavesiyle tiretilen levhalarin yapisina dolomit minerali ilavesinin, levhalarin su alma
ve kalinlik artim degerlerini belli derecelerde iyilestirilebilecegi anlagilmistir. Ure-formaldehit
tutkali kullanilarak genel amaglar i¢in diretilen panel levha {irlinlerinin en Onemli
dezavantajlarindan birisi ise su i¢inde kolay boyut degistirmesidir. Bunun Onlenmesi icin
parafin gibi bazi sentetetik hidrofobik kimyasallar eklenmekle birlikte bunlar hem pahali
hemde c¢evre icin dost degildirler. Bu calismada kullanilan dolomit belki daha ileri
aragtirmalar yapilarak biyo kiitle esasli levhalara bir katki/dolgu maddesi olarak kullanilabilir.

Kaynaklar
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Investigation of Some Performance Properties of
Panels Produced From Tomato and Eggplant Stalk
Sources  with Dolomite

Omer Umit Yalain'*, H. Turgut Sahin® ,Ali Thsan KAYA?

Abstract: It has been realized that panels that produced from tomato and eggplant stalks by
adding synthetic urea-formaldehyde glue and dolomite shown improving burning behaviors at
surface of panels. However, the addition of dolomite to panels structure effects on burning
spread that not reach to threshold level of 150 mm. The heat trasmition level of test panels
were also reduced with adding dolomite to tomato and egg plant based panels. Moreover,
mass loss of panels were also reduced by dolomite adding to composite panel structures. It is
clearly found that dolomite is more resistant to fire and has a significant improvement in mass
loss and is effective in clear advances on the burning behavior of the test panels.

Keywords: Tomato stalk, eggplant stalk, composite panels, fire behavior.

1. Giris

Oduna benzer lifsel ve kimyasal 6zellik gosteren ve orman tiriinleri endiistrisinde kullanilmasi
diisiiniilen bitkisel hammaddeler tarimsal iiretim icin kullanildiktan sonra artik/atik olan
kalanlar ve dogadan dogal olarak elde edilen yillik bitkiler olmak {izere en genel sekilde iki
gruba ayrilabilir. Birinci gruba; piring atiklari (¢eltik), tahil samani, aycicek sapi, seker kamisi
artig1, agave atig1 vb., ikinci gruba ise jiit, kenaf ve bambu, gol kamis1 6rnek olarak verilebilir
(Atchison, 1993; Rowell, 1997; Young, 1997). (Mantanis vd., 2000) tarimsal artik/atik olarak
elde ettikleri bugday ve piring saplarindan UF tutkali yardimiyla iirettikleri orta yogunluktaki
yonga levhalarin yiizeye dik ¢gekme direnglerinin; 0,57-0,48 N/mm?, egilme direnglerinin; 20-
21 N/mm? ve su i¢inde kalinligina sisme degerlerinin; %14-15 arasinda oldugunu aciklamistir.
(Ntalos ve Grigoriou, 2002) asma budama artiklarindan elde ettikleri odun yongalari ile belli
oranlarda karistirarak levhalar iiretmistir. Labaratuvar c¢alismasi soncunda, sadece asma
artiklarinda iretilmis levhalarin mekanik ve su i¢inde kalinlik artis degerlerinin, odundan
iiretilenlere gore daha diisiik oldugunu fakat karisima belli derecede odun yongasi ilave
edilmesinin, bu o6zelliklerin bazilarin1 6nemli derecede iyilestigi agiklanmistir. (Karakus,
2007) sera bitkisel sap atiklarimin (domates, biber, patlican) yonga levha iiretimi olanaklari
lizerine yapmis oldugu calismada, bu artik {iriinlerden elde edilen levhalarin teknolojik bir¢ok
ozelligi bakimindan odunlardan iiretilen levhalara benzer oldugunu ve bu artik maddelerin
yonga levha liretiminde kullanilmasinin miimkiin oldugunu aciklamistir. (Arslan vd., 2008)
baz1 tarimsal (hashas sap1) ve meyve budama (elma, kayisi, kiraz) tarimsal atiklarinin yonga
levha iiretim olanaklarini arastirdig1 tez ¢alismasinda, bu artiklarin kimyasal ve morfolojik
ozellikler bakimindan odunlara benzedigini ve elde edilen levhalarin direng 6zelliklerinin
kabul edilebilir seviyede oldugunu agiklanmstir. (Ozdemir vd., 2016) yaptig1 benzer diger bir
caligmada, lif levha {iretimi esnasinda dolomit minerali katilmasinin levhalarin yiizey
puriizliiliik degerlerini olumsuz etkiledigini ve arttigini agiklamiglardir. Mineral esasli bir
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dogal malzeme olan dolomit, bircok alanda Ornegin, demir c¢elik cam, beton vb.,
faydalanilmakla birlikte orman iiriinleri endiistrinde kullanim alanm1 heniiz etkin sekilde
kullanilmamaktadir. Bu ¢alismada, sentetik iire-formaldehit reginesi ile hazirlanan sera
atiklar1 olan domates ve patlican saplar1  degisik oranlarda dolomit ile karistirilarak
laboratuvar ortaminda deneme levhalari iiretilmistir.

2. Materyal ve Yontem

Levha diretimi icin kullandigimiz patlican ve domates saplari, seralarda esas iiretim
yapildiktan sonra koklenen, yiginlar halinde biriktirilip atik olarak ayrilmis sekilde, Antalya
ili ve yakin g¢evresindeki seralardan temin edilmistir. Sentetik tutkal olarak, ticari iiretim
yapan bir yonga levha tesisinden, kullanima hazir sekilde saglanmistir. Kirlerden ayiklanan ve
uygun boyutlara (1-5 cm) getirilen domates ve patlican saplari etiivde 105 (£3) sicakliklarda
%2-3 rutubete gelinceye kadar kurutulmustur. Levhalarin tretiminde %65 lik iire
formaldehit tutkali ve % 20’lik amonyum kloriir sertlestirici maddesi kullanilmigtir. Deneme
levhalarinda tutkal oranlari tam kuru yonga agirligina oranla orta %6-12 oraninda
uygulanmistir. Levha taslagini hazirlanmasinda 40 x 40 cm boyutlarinda ve 12 mm
kalinliginda metal bir kalip kullamilmistir. Levha taslaklari, laboratuvar tipi 50 x 50 cm
plakalar1 olan ve elektrik ile 1sitilan preste, 150-180 °C, de 2.5-4.0 N/mm? basingta, 5- 10
dakika siire ile preslenmistir. Presleme islemi sona erdikten sonra metal plakalar arasinda
bekletilen levhalar daha sonra klimatize edilerek deneme 6rnekleri kesilmistir.

Calismada kullanilan mineral dolomit, bilimsel ¢aligmalar igin daha 6nce Isparta-Aksu maden
sahalarindan toplanmis ve Siileyman Demirel Universitesi Maden Miihendisligi boliimiinde
bilimsel ¢alismalarda kullanilabilir hale getirilmistir.

TGA analizleri yaklasik 5 mg ornekler ile termal bozunma ve kiitle kayiplart azot ortaminda
10 °C/dk 1sitma hizinda Perkin Elmer SII Diomand model termal analiz cihazinda yapilmistir.
TGA testi sirasinda numunenin kiitlesinin, numunenin sicakligina ve zamana goére degisimi,
kontrollii atmosferik sartlar altinda Ol¢iiliir. Dolomit mineral katkili deney numunelerinin
yanma davranig Ozellikleri, TS EN-ISO 11925-2 ‘Yangin deneylerine reaksiyon-Aleve
dogrudan maruz kalan iriinlerin tutusabilirligi - Bolim 2: Tek alev kaynagiyla deney’
standardma gore yapilmistir. Deney numuneleri 23 °C (£ 2) ve %50 (£5) bagil nemde
klimatize edilmistir Bu deneyde, numunede tutusma olup olmadigi, alevin uygulandigi
noktadan itibaren yiiksekliginin 150 mm’ye ulasip ulagsmadigi, ulastiysa bu yiikseklige ulasma
stiresi ve deney sonunda olusan durum fiziksel olarak goézlemlenir. Sonu¢ olumlu veya
olumsuz olarak kaydedilir. Deneme levhalarinin yanma davranisi 6zellikleri 300 s siire
icerisinde 30 s aralikli olarak levha yiizeyinin arka yiizinden kizil 6tesi lazer termometre ile
ol¢lim yapilarak 1s1 yalitim degeri kayit altina alinmistir. Ayn1 zamanda deney levhalariin bu
stire icerisinde yanma olaymndan ne kadar etkilendiklerini ve kiitle kaybin1 % olarak tespit
etmek amaciyla ilk agirliklar1 ve son agirliklar tartilarak, yanma derinligi ve yanma capi
degerleri tespit edilmistir.

3. Bulgular
Sekil 1 de, TS EN-ISO 11925-2 standardina gore, tek alev kaynagiyla yapilan yanma
deneyleri sonucunda levhalarin yiizeylerinde olusan seklin (alev yayilma &zelligi)

karsilastirmali olarak goOsterilmistir. Sekil 1. dikkatlice incelendiginde, dolomit ilavesiyle
iretilmis tiim deneme numunelerin, yilizeyindeki yanma seklinin, 150 mm esik smirina
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ulasmadiglr gozlemlenmistir. Karisima dolomit ilave edilmesinin malzemenin yiizeyindeki
yanma durumunu belli seviyede iyilestirildigi onerilebilir.

Sekil 1. Dolomit ilavesiyle liretilmis ve tek alev kaynama maruz kalmis levhalarin davranisi

Tek alev kaynagiyla yapilan yanma deneyleri sonucunda, 300 saniye siireyle levhalarin 30
saniye aralikli olarak levha ylizeyinin arka yiiziine gegen sicaklik degerleri DIN 4102
standardina gore elde edilen degeler 1s1 yalitim degeri olarak ve toplam kiitle kayb1 olarak
Cizelge 1 de karsilagtirmali olarak gosterilmistir. Genel olarak, en diisiik sicaklik degeri olan
101,7 °C olarak DXo tipi levhalarda (%100 domates), 97,6 °C olarak EXo tipi levhalarda
(%100 patlican) gozlemlenmistir. Cizelge 1 dikkatlice incelendiginde, dolomit ilavesiyle
iretilmis numunelerin 1s1 gegirgenlik (yalitim) 6zelliklerinin smirli derecede iyilestirildigi
gbzlemlenmistir.

5 dakika (300 saniye) sonunda levhalarda 6lgiilen kiitle kayb1 degerleri ise (yanma davranig
ozellikleri), sicaklik gegirgenlik degerlerinden oldukca farkli oldugu anlagilmistir. Domates
sap1/dolomit karigimindan iiretilen levhalarda en disiik kiitle kayb1 DXs tipi levhalarda %8,83
olarak; Patlican sapi/dolomit karisimindan iretilenlerde ise en diisiik kiitle kaybt EXs tipi
levhalarda 99,97 olarak oOl¢iilmiistiir. Buradan ol¢iiler degerler ve Cizelge 1 in dikkatlice
incelenmesiyle, levhalarin yapisinda dolomit bulunmasinin, yanginda daha dayanikli ve kiitle
kaybinin 6nemli derecede azaltan bir etkisinin oldugu sonucuna varilabilir.

Cizelge 1. Dolomit ilavesiyle tliretilmis deneme levhalarinin karisim oranlari, 1s1 gegirgenlik
ve toplam kiitle kayip 6zellikleri (D: Domates sap1, E: Patlican sap1, X: Dolomit; 0, 1,2,3,4,5:
% dolomit miktar1, x100).

Levha Kodu Dolomit (%) Domates Sap1 (%) Kiitle kaybi
(%)
Dolomit-Domates sap1 karigimi
DXo 0 100 12,76
DX1 10 90 12,44
DX2 20 80 11,87
DXs 30 70 12,43
DX4 40 60 11,75
DXs 50 50 8,83
Levha Kodu Dolomit (%) Patlican Sapi (%) Kiitle kayb1
(%)
Dolomit-Pathican sap1 karisimi
EXo 0 100 24,46
EX1 10 90 24,87
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EX2 20 80 14,01
EXs 30 70 12,06
EX4 40 60 11,07
EXs 50 50 9,97

Sekil 2 de levhalarin tek alev kaynag ile islem gérmesi sonucunda levhalarin yiizeylerindeki
yanma davraniglar1 karsilastirmali olarak gosterilmistir. Yukarida Cizelge 1 de olgiildiigii
iizere, levha yapisina mineral dolomit oraninin artmasinin, levhalarin yanma davranis
ozellikleri tlizerine belli seviyelerde etkili oldugu ve kiitle kaybinin azaltti§1 sonucu gorsel
olarak da gozlemlenmistir.

Sekil 2. Tek alev kaynagi ile yanma deney soncu dolomit ilavesiyle liretilmis levhalarin ylizey
yanma davranig 6zellikleri

Dolomit ilave edilmis levhalarin Termal Gravimetrik Analiz (TGA) yonteminde 25-900 °C
sicaklik araliginda sicakliga bagh kiitle degisim degerleri Cizelge 2 de verilmistir.

Dolomit-domates sap1 karisimindan {iretilen levhalarin (DXo ve DXs) toplam kiitle kaybi,
sirastyla DXo i¢in %58,63, DXS5 icin %52,9 oldugu hesaplanmigtir.  Dolomit-patlican sap1
karisimindan tretilen levhalarin ise sadece patlican sapindan iiretilen levha ile (EXo), dolomit
ile (1:1) karisim olarak {iretilen levhanin (EXs) toplam kiitle kaybi sirasiyla EXo i¢in %57,87,
EXs icin %37,73 olarak hesaplanmigtir.

Cizelge 2. Dolomit ilave edilmesiyle iiretilmis levhalarin termal bozulma sonucu (TGA) kiitle
kay1p 6zellikleri

Levha Kodu Kiitle kaybi Kontrolden
(%) farki (DXo ve EXo) (%)

Dolomit-Domates sap1 karisimi

DXo 58,63 -

DXs 52,90 -9,7
Dolomit-Pathcan sap1 karigimi

EXo 57,87 -

EXs 37,73 -36,4
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4. Tartisma ve Sonuclar

Bu ¢alismada, daha 6nce hi¢ denenmemmis mineral esasli dolomit ilave edilmis bitkisel
atiklardan tiretilmis levhalarin etkileri aragtirilmistir. Zira, Akdeniz bolgesinde yogun olarak
seralarda {iretimi yapilan domates ve patlican bitkilerininden atil/artik olarak olusan
saplarinin, panel levha iiretiminde kullanilabilirligi tizerine olumlu sonuglar elde edilmistir.
Mineral dolomit ilavesiyle levhalarin 1s1 ve yangin davranis 6zelliklerinin belli seviyede
iyilestigi anlasilmistir. Hem lignoseliilozik esasli sera atikalrinin ve mineral esaslt dolomitin
birlikte kullanilmasiyla elde edilen sonuglardan, ileride benzer ¢calismalara altlik olusturma ve
ticarilesme potansiyeli olmasi miimkiindiir.
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Distribution Characteristics of Woody Vegetation According to
the Environmental Site Factors: A Case Study of Akdag District
(Kiitahya)

Merve Bas', Serkan Giilsoy'”

Abstract: This study was carried out to determine the relationships between woody
vegetation and environmental variables in Kiitahya Akdag area. In this study, 42 different
woody species were identified in 72 sample plots, and vegetation classification was made
with 14 different species with above 5% frequency. Cluster and two-way indicator species
analysis methods were used in vegetation classification stage. 3 vegetation groups were
identified by both methods. As a result of Multi-Response Permutation Procedure test, cluster
analysis was better than A (intragroup homogeneity) and T (distance between groups) values.
Both vegetation groups and plant species within these groups are associated with Detrended
Correspondence Analysis with 12 different environmental variables. As a result of the
analyzes, climate has been the most effective environmental variable in shaping vegetation
communities and distribution of plant species in the study area. In addition, the plant species
of each vegetation group was determined and the relations of species with climate and
elevation were interpreted. As a result, some suggestions were made for J. communis and F.
orientalis species at the upper elevations and forestry activities for some Quercus species at
lower elevations. Another important tree species of the area, P. nigra, was also mentioned in
the distribution range of the area, and it was suggested that R. canescens and P. tremula be
investigated separately in the areas where this species would be efficient.

Keywords: Woody species, vegetation distribution, site factors, ordination methods.

Cevresel Faktorlere Bagli Odunsu Vejetasyon Dagihm Ozellikleri:
Akdag Yoresi (Kutahya) Ornegi

Bu calisma Kiitahya Akdag yoresinde odunsu vejetasyon toplumlar ile ¢evresel degiskenler
arasindaki iliskileri belirlemek amaciyla gerceklestirilmigtir. Calismada 72 6rnek alanda, 42
farkli odunsu tiir tespit edilmis olup, bunlardan %35 frekans1 gecen 14 farkl: tiir ile vejetasyon
siiflandirmast yapilmistir. Vejetasyon siniflandirmasi agamasinda kiimeleme ve iki yonli
gosterge analiz yontemlerinden yararlanilmistir. Her iki yontem ile 3 vejetasyon grup ayrimi
gerceklesmistir. Uygulanan ¢oklu permutasyon testi sonucunda A (grup i¢i homojenlik) ve T
(gruplar aras1 mesafe) degerleri itibariyle kiimeleme analizi daha iyi sonu¢ vermistir. 12 farkl
cevresel degisken ile hem vejetasyon gruplart hem de bu gruplar icerisindeki bitki tiirleri
egilimsiz uyum analizi ile iliskilendirilmistir. Yapilan analizler neticesinde yorede vejetasyon
toplumlarinin sekillenmesinde ve bitki tiirlerinin dagiliminda iklim en etkili ¢evresel degisken
olmustur. Ayrica her bir vejetasyon grubunun gosterge bitki tiirleri belirlenerek, tiirlerin iklim
ve yikseltiyle olan iliskileri yorumlanmistir. Sonug¢ olarak ydrede iist yiikseltilerde J.
communis ile F. orientalis tiirleri, alt yiikseltilerde ise bazi1 Quercus tiirlerine yo6nelik
ormancilik faaliyetleri asamasinda Onerilerde bulunulmustur. Yorenin bir diger 6nemli asli
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agac tiirli olan P. nigra’nin ise yine yoredeki dagilim aralig belirtilerek, R. canescens ve P.
tremula’nin bu tiirlin verimli olacag1 sahalarda ayrica arastirilmasi icin Onerilerde
bulunulmustur.

Anahtar Kelimeler: Odunsu tiir, vejetasyon dagilimi, yetisme ortami faktorleri, ordinasyon
teknikleri

1. Giris

Orman ekosistemleri, ekolojik, ekonomik, rekreasyonel, sosyal, kiiltiirel ve bilimsel agidan
gecmisten giinlimiize kadar insanoglunun sayisiz ihtiyaclarina cevap vermistir. Ormanlar
bir¢ok canli tiirii i¢in temelde beslenme, barinma ve korunma gibi ihtiyaglar1 karsilamanin
yaninda, zaman igerisinde artan pek ¢ok fonksiyonu ile niteligini genisletmis olup, dogal
ekosistemler igerisinde Onemi giderek daha iyi anlasilmaya baslamigtir. Her anlamda
ithtiyaclar1 giderek artan insanlar, ormanlardan sadece odun ham maddesi elde edilmeyecegini
anlayarak, ¢ok boyutlu bir sekilde faydalanma anlayisi icinde olmaya baslamiglardir.
Belirtilen bu siiregte 6rnegin insanlar orman alanlarin1 yaban hayati, cali, ot ve diger canl
organizmalarin yasama ortami olarak gdrmenin Otesinde, ilag hammaddesi, biyoenerji ve
karbon deposu gibi pek ¢ok fonksiyonel 6zellikleri yoniinden 6nemsemeye baslamiglardir.
Ormanlar genel olarak biinyelerinde basta odun hammaddesi olmak {izere ¢ok sayida tohum,
cicek, yaprak, meyve, kozalak, kok, kabuk, kaucuk, regine ve balzam gibi odun dis1 orman
tirtinleri icermekte olup, insanlara 6nemli ekonomik getiriler saglamaktadirlar (Igbal, 1993;
Ticktin, 2004). Diger yandan dogal ve sifali lriinlere karsi ilginin artmasi sonucunda
ormanlardaki tibbi ve aromatik 6zelliklere sahip olan bitkiler 6nem arz etmeye baslamistir
(Kuipers, 1997). Yaban hayvanlar1 ve smirsiz sayida baska canli tiirii igin habitat kosullari
sunmakta olan ormanlar, nesilleri tehlike altinda olan ¢ok sayida relikt, endemik ya da nadir
canl tiiriniin dogadaki varligina olanak sunarak, biyolojik gesitliligin siirekliligi agisindan
kilit gorevi iistlenmektedir (Aanderaa vd., 1996; Lindenmayer vd., 2006). Bunlarin haricinde
ormanlarin dogada hidrolojik fonksiyonu bulunmakta olup (Bruijnzeel, 2004), orman alt1
topraklar sudaki agir metal ve ¢esitli kimyasallar i¢in adeta siizge¢ gorevi gorerek topragin
derinlerinde temiz su birikimine olanak saglamaktadir (Kaimowitz, 2004). Ayrica ormanlarin
dogada sel, firtina, don zararlari, heyelan, ¢1g, tas ve kaya yuvarlanmalar1 gibi afet etkisi
olusturacak tehlikeli durumlara kars1 yine oldukca Onemli koruyucu fonksiyonlari
bulunmaktadir (Celik, 2008; Keles ve Bulut, 2014). Bunlarin yan1 sira mevcut toprak {istii ve
toprak alt1 biyolojik kiitleleri ile dnemli karbon deposu gorevi listlenen ormanlarin kiiresel
iklim dengesi icin tartisilmayacak kadar biiylik 6nemi mevcuttur (McKinley vd., 2011). Bu
sekilde ciddi bir karbon havuzu konumunda yer alan ormanlarin, son yillarda etkisini giderek
hissettiren sera etkisi ve kiiresel 1sinma olaylar1 neticesinde ise 6nemi c¢ok daha net
anlagilmaya baslamistir. Bunlarin yani sira, kentsel ortamlarda giderek artan niifus yogunlugu
neticesinde insanlarin ormanlardan rekreasyonel amagli faydalanma egilimleri artmis olup, bu
alanlarda orman alanlar1 adeta medeniyetin bir 6lgiitii ve gostergesi olarak degerlendirilmeye
baslanmistir (Dobbs vd., 2011; Akyiiz vd., 2014). Tiim bu bilgilerin disinda ormanlarin yine
iilke savunmasi, oksijen kaynagi, sanatsal ve estetik degerleri gibi daha pek ¢ok fonksiyon ve
islevini de ayrica saymak miimkiindiir.

Yukarida bir¢ok fonksiyonu siralanan ormanlarin ekosistem biitiinliigli icerisinde sahip
oldugu en temel parcalarindan birisi elbette ki iizerinde barindirmis oldugu flora unsurlaridir.
Genel olarak bir iilke ya da bolgede yer alan floranin herhangi bir sistematik siniflandirmaya
tabi tutmadan, benzer yetisme ortami isteklerine goére olusturduklar1 birlikler vejetasyon
olarak tanimlanmaktadir (Cepel, 1982). Orman ckosistemlerinde siirdiiriilebilirligin
devamlilig1 saglayacak uygulamalarin gercgeklestirilebilmesi acisindan, icermis olduklari
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vejetasyonlara ait ekolojik ortam kosullarinin iyi tanimlanmasi gerekmektedir. Bu amaca
yonelik olarak orman ekosistemlerinde ¢esitli yontemler kullanilarak envanter ¢alismalari
gerceklestirilmekte, vejetasyon toplumlari  olusturulmakta ve ekolojik  faktorler
iliskilendirilmektedir (Fontaine vd., 2007; Ozkan ve Giilsoy, 2010).

Orman ekosistemlerinde vejetasyon karmasik bir yap1 arz etmekte olup, temel olarak mevcut
floraya iliskin agag, ¢ali, ot, likenler, algler, mantarlar ve yosunlara kadar detayli bir envanter
caligmasi ile vejetasyon smiflandirmasi yapilabilmektedir (Grossman vd., 1998). Fakat bu
stirecte Ozellikle teshis zorluklar1 ve uzmanlarin az olmasi gibi nedenlerle damarsiz bitkilerin
vejetasyon siniflandirmalarina daha az dahil olduklart goriilmektedir. Damarli bitkiler
icerisinde ise Ozellikle otsu tiirlerin yine teshiste problemler olusturmasi, dogal olmayan
ekosistemlerde insan baskisi ve hayvan otlatmasi gibi faktorlerden ¢abuk etkilenmesi ve
mevsimlere bagli olarak dogada goriilmelerinin donemsellik arz etmesi gibi sebepler
nedeniyle vejetasyon siniflandirmalarina ¢ogu zaman dahil edilmedikleri goriilmektedir
(Bowman ve Minchin, 1987; Ozkan ve Negiz, 2011; Fisher vd., 2014). Dolayisiyla farkli
yontem ve teknikler kullanilarak yapilan vejetasyon siniflandirmalart ¢ogunlukla odunsu
tiirler ile yapilmaktadir.

Vejetasyon siniflandirmalarinda yontem olarak kullanilan en temel ve eski tekniklerden birisi
Braun-Blanquet yontemidir (Mueller ve Ellenberg, 2002). Bu yontem disinda giiniimiizde
kiimeleme (Pritchard ve Anderson, 1971), iki yonlii gosterge analizi (Hill, 1979a), ve
birliktelik analiz yontemi (Williams ve Lambert, 1959) gibi sayisal teknikler ile vejetasyon
toplumlar1 simiflandirilabilmektedir. Birbirlerine gore hepsinin gesitli artilar1 ya da eksikleri
bulunan bu tekniklerden herhangi birisi ile vejetasyon toplumlar1 siiflandirildiktan sonra,
calismaya en uygun olanin belirlenmesi agamasinda ise ¢oklu permutasyon testi ya da anosim
r testi gibi analitik yontemlerle karar verilebilmektedir (Zimmerman vd., 1985; McCune and
Mefford, 1999).

Bu tip calismalarda 6nemli olan sathalardan bir digeri ise ayrimi gergeklestirilen vejetasyon
toplumlar1 ya da onlarin igermis olduklar1 bitki tiirlerinin ortamdaki cevresel degiskenlerle
iligkilendirilmesi siirecidir. Ayrimi1 gerceklestirilen vejetasyon toplumlar1 ya da bitki tiirleri
miinferit olarak ¢evresel degiskenler ile iligskilendirilmek istendiginde genel olarak, tek yonlii
varyans analizi, t-testi ya da parametrik olmayan Kruskal Wallis testi gibi istatistiksel
yontemler kullanilirken, biitiinsel olarak degerlendirildiklerinde ise ayrim analizi gibi ¢ok
boyutlu analiz tekniklerinden yararlanilmaktadir (Ulusan 2016). Fakat 6zellikle son yillarda
vejetasyon-gevre iliskileri calismalarinda bitki tiirlerinin ya da vejetasyon toplumlarinin
dagilimin ve cevresel faktorlerle iliskilerini dogrudan veren ve genel olarak “derecelendirme-
iliskilendirme analizleri” seklinde tanimlanan ordinasyon metodlari, bu siirecte en yaygin
istatistiksel degerlendirme testleri olmaya baslamistir (Ulusan, 2016). Vejetasyon-gevre
iliskileri ¢aligmalar1 kapsaminda yaygin olarak kullanilan ordinasyon metodlarini genel olarak
Bray-Curtis polar ordinasyon yontemi (Bray ve Curtis, 1957), uyum analizi (Hill, 1973),
egilimsiz uyum analizi (Hill, 1979b), metrik olmayan ¢ok boyutlu Ol¢eklendirme testi
(Fasham, 1977) ve kanonik uyum analizi (Ter Braak, 1986) olarak smiflandirmak
miimkiindiir. Bu yontemlerin disinda yine bir baska ordinasyon teknigi olan temel bilesenler
analizi ise her ikisi de siirekli veri seklinde olan matrisler i¢in uygun bir analiz teknigidir
(Greig-Smith vd., 1967).

Tim bu bilgiler neticesinde gergeklestirilmesi planlanan bu c¢alismasinda sahip oldugu
vejetasyon yapist ile Tiirkiye’nin 6nemli alanlarindan birisi olan Akdag (Kiitahya-Balikesir)
yoresi sinirlarinda odunsu vejetasyon dagilimi ile ¢evresel degiskenler arasindaki iligkilerin
tespit edilmesi amaglanmistir. Bulundugu cografik konum ve sahip oldugu iklim 6zellikleri
ile zengin bir floraya sahip olan yorede yapilan bu ¢alisma ile sirasiyla; odunsu tiirler itibari
ile vejetasyon toplumlarinin ayriminin yapilmasi, ayrilan vejetasyon toplumlarina ait gosterge
bitki tiirlerinin tespiti ve vejetasyon-gevre iliskilerinin ortaya konulmasi hedeflenmistir.
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2.Materyal ve Yontem
2.1. Calisma Alani

Calisma Simav (Kiitahya) ve Dursunbey (Balikesir) ilge sinirlari igerisinde yer alan ve 39°
19 ve 39° 11" kuzey enlemleri ile 28° 38" ve 28° 56" dogu boylamlar1 arasinda kalan Akdag
(2089 m) yoresinde secilen 72 6rnek alanda gerceklestirilmistir (Sekil 1). Davis (1965)’in
Tiirkiye Florasinda enlem ve boylamlara dayali kareleme sistemine gore B2 karesinde yer
alan yore, konumsal olarak iilkemizde ii¢ farkl fitocogrfik bolgenin kesisim noktasinda yer
almakta olup, genel olarak I¢c Ege’nin kuzey kismi, Marmara ve I¢ Anadolu Bélgesi arasinda
her ii¢ bolgenin iklim 0Ozelligine sahiptir (Acar ve Satil, 2014). Thornthwaite (1948)
yontemine gore yorede, yagis etkinligi “Nemli” sinifina denk gelmektedir.
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Sekil 1. Calisma alan1 Akdag yoresine ait yer buldur haritasi
2.2. Arazi ve Laboratuvar Calismalari

400 m? olgeginde toplam 72 ornek alanda arazi envanter calismasi gergeklestirilmis olup,
ornek alanlarin her birisinde bitki tiirleri Braun-Blanquet yontemine gore kayit altina
alinmigtir (Braun-Blanquet, 1932). Arazide teshisi yapilamayan bitki tiirleri toplanarak
teshisleri laboratuvar ortaminda Davis’in Flora of Turkey kitabina gore teshis edilmistir
(Davis, 1965). Ornek alanlarda bitki tiirlerinin kayit edilmesinin yani sira gevresel
degiskenlerden sirasiyla GPS (Global Position System) yardimiyla enlem, boylam ve
yiikselti(m), pusula ile baki degerleri (°) ve klizimetre ile egim (%) degerleri kayit edilmistir.

Arazi c¢alismalarimin ardindan ydreye ait olusturulan sayisal yiiksekli modeli ArcGis 10.2
programu lizerine aktarilarak Jennes (2006), tarafindan hazirlanan “topography tools” eklentisi
yardimiyla alana ait topografik pozisyon indeksi (TPI), arazi ylizey formu indeksi, solar
radyasyon indeksi, topografik nemlilik indeksi, piiriizliilik indeksi, engebelilik indeksi ve
gblgelenme indeksi olusturulmustur. Diger yandan SI = (cos(Q max -Q )+1) x tan(egim)
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formiilii izerinden egim (°) ve baki (°) kullanilarak yapilan yayginlastirma islemi ile sayisal
sicaklik indeks haritasi olusturulmustur (Anderson vd. 2013). Aym sekilde 6rnek alanlardaki
baki (°) degerleri kullanilarak RI=[1-cos ((n/180)*(Q-30)))/2 denklemi ile sayisal radyasyon
indeks haritas1 olusturulmustur (Moisen ve Frescino, 2002). Ayrica, Hijmans vd., (2005),
tarafindan kullanima sunulmus olan http://www.worldclim.org adresinden elde edilen Yillik
ortalama sicaklik (Biol) ve Yillik ortalama toplam yagis (Biol2) verileri Diinya 6lgeginde
Ascii formatinda indirilerek ¢alismaya dahil edilmistir. Son alarak Maden Tetkik ve Arama
Genel Miidiirliigii tarafindan olusturulan sayisal jeoloji haritalar1 {izerinden ise alan 6lgeginde
anakaya haritalar1 olusturulmustur (MTA, 2018). Tiim bu sayisal haritalar iizerinden 6rnek
alan koordinatlar1 ile bu degiskenlere ait veriler temin edilmistir.

2.3. istatistiksel Analiz Siireci

Calismada odunsu bitki tiirleri verilerinden faydalanilarak vejetasyon gruplarini ayirabilmek
icin Euclidean (Pythagorean) metoduna dayali olarak kiimeleme analizi (Pritchard ve
Anderson, 1971) ve iki Yonlii Gosterge (TWINSPAN) analizi (Hill, 1979a; Gauch ve
Whittaker, 1981) yontemleri kullanilarak ikisinden de birer dendogram elde edilmistir.
Analizler neticesinde en uygun ayrimi olusturan yontemin belirlenebilmesi asamasinda Coklu
Permutasyon Testi (MRPP) uygulanmistir (Clarke, 1993). Bagimli ve bagimsiz degisken
matrisleri igerisinde ¢oklu baglanti probleminin giderilmesi asamasinda faktér analizi
yonteminden yararlanilmistir (Goodall, 1954). Bir sonraki asamada ¢evresel degiskenler ile
vejetasyon veri matrisi arasindaki iliskilerin ortaya koyulmasi asamasinda Egilimsiz uyum
analizi (Hill, 1979b), yonteminden yararlanilmigtir. Vejetasyon gruplarinin ayrimi yapildiktan
sonra gosterge tiirlerin belirlenmesi amaciyla gosterge tiir analizi uygulanmistir (Dufréne ve
Legendre, 1997). Tim bu ¢alismalar i¢cin SPSS 20.0 ve PC-ORD 6.0 paket programlarindan
yararlanilmastir.

3. Arastirma Bulgulari

Bu c¢alismada 72 ornek alanda 42 bitki tiirii kaydedilmistir. Tespit edilen bitki tiirlerinin
isimleri ve istatistiksel degerlendirmeler 6ncesi kodlar1 Cizelge 1°de verilmistir.
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Cizelge 1. Ornek alanlarda tespit edilen odunsu bitki tiir listesi ve kodlar1

Pinus nigra subsp. pallasiana (Lamb.) Holmboe pinnig
Pinus brutia Ten. pinbru
Pinus sylvestris L. pinsyl
Abies nordmanniana subsp. bornmuelleriana (Mattf.) Coode Et Cullen abinor
Juniperus communis L. var. saxatalis PALL. juncom
Juniperus oxycedrus L. subsp. oxycedrus L. junoxy
Viscum album L. subsp. album L. visalb
Dorycnium graecum (L.) Ser. dorgra
Genista lydia var. lydia Griseb. genlyd
Genista tinctoria L. gentin
Genista anatolica Boiss. genana
Chamaecytisus pygmaeus (Willd.) Rothm. chapyg
Chamaecytisus hirsutus (L.) Link chahir
Fagus orientalis Lipsky fagori
Quercus cerris L. quecer
Quercus infectoria Olivier subsp. boissieri (Reuter) O. Schwarz queinf
Quercus petraea subsp. iberica (Steven Ex Bieb.) Krassiln. quepet
Quercus ithaburensis subsp. macrolepis (Kotschy) Hedge Et Yalt. queith
Quercus pubescens Willd. quepub
Quercus frainetto Ten. quefra
Cistus laurifolius L. cislau
Cistus creticus L. ciscre
Thymus longicaulis subsp. longicaulis C. Presl thylon
Salvia tomentosa Miller saltom
Rosa pulverulenta Bieb. rospul
Rosa canina L. roscan
Rubus canescens var. canescens DC. rubcan
Rubus hirtus Waldst. Et Kit. rubhir
Prunus divaricata subsp. divaricata Ledeb. prudiv
Sorbus umbellata var. cretica (Lindl.) Schneider sorumb
Crataegus monogyna subsp. monogyna Jacg. cramon
Crataegus orientalis var. orientalis Pallas Ex Bieb. craori
Malus sylvestris (L.) Mill. malsyl
Pyrus amygdaliformis var. lanceolata Diap. pyramy
Pyrus elaeagnifolia subsp. elaeagnifolia Pallas. pyrela
Tanacetum armenum (DC.) Schultz Bip. tanarm
Populus tremula L. poptre
Salix alba L. salalb
Salix caprea L. salcap
Rhamnus rhodopeus subsp. anatolicus (GRUB.) Browicz Et Zielinski rharho
Pistacia terebinthus subsp. terebinthus L. pister
Lonicera etrusca var. etrusca Santi. lonetr

Bitki tiirlerinin frekans degerleri (%) incelendiginde toplam 19 bitki tiiriiniin %5 iizerinde
frekansa sahip oldugu ve bu c¢aligma kapsaminda en fazla goriilme oranina sahip tiiriin Pinus
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nigra subsp. pallasiana (Lamb.) Holmboe oldugu tespit edilmistir. Bitki tiirlerinin en fazla
bulundugu familyanin ise 11 farkl tiirli barindiran Rosaceae oldugu tespit edilmistir. %5 tlizeri
frekansa sahip 19 bitki tiirii ile yapilan vejetasyon siniflandirilmasi agamasinda kiimeleme ve
iki yonlii gosterge analizi yontemlerinden faydalanilmig olup, her iki yonteme ait birer
dendogram elde edilmistir (Sekil 2).

1 GRUP
GRUP * 1
2

GRUP
| GRUP 3

Distance (Objective Function)
Information Remaining (%)

| I '

%]

Kiimeleme analiz dendogrami Iki yonlii gosterge analiz dendogrami

Sekil 2. Kiimeleme analizi ve iki yonlii gdsterge analizi sonucu elde edilen dendogramlar

Analizler neticesinde vejetasyon simiflart 3 gruba ayrilmistir. Calismanin bir sonraki
asamasinda bu iki yontemden en 1yl ayrimi veren vejetasyon siniflandirmasinin
belirlenebilmesi i¢in ¢oklu permutasyon testi uygulanmistir (Sekil 3).

A T
0,152 -26.000.000
Cluster Twinspan
0,15 -26.500.000 :
0,148 -27.000.000
0,146
-27.500.000
0,144
-28.000.000
0,142
-28.500.000
0,14
Cluster Twinspan -29.000.000

Sekil 3. Coklu permutasyon testi sonuglari

Uygulanan Coklu permutasyon testi sonucunda, A (grup i¢i homojenlik) degerinin yiiksek, T
(gruplar aras1 mesafe) degerinin ise diisiik oldugu kiimeleme analizinin daha iyi vejetasyon
grup ayrimi verdigi tespit edilmistir. Dolayisiyla bundan sonraki istatistiksel
degerlendirmelere kiimeleme analizinin 3’lii vejetasyon ayrimi ile devam edilmesine karar
verilmistir. Bundan sonraki istatistiksel bulgular kapsaminda ilk olarak bagimli degisken olan
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bitki tiirleri {izerinde egilimsiz uyum analizi uygulanmistir. Bu analiz sonucunda {i¢ eksen
elde edilmistir. Eksenlere ait 6zdeger kat sayilar Cizelge 2’de verilmistir. Burada goriilecegi
tizere Eksen 1 kat sayisinin diger eksenlere gore daha aciklayici oldugu goriilmistiir.

Cizelge 2. Egilimsiz uyum analizi sonucu eksenlere ait 6zdegerler

Eksenler Ozdegerler
Eksen 1 0,475
Eksen 2 0,216
Eksen 3 0,158

Vejetasyon matrisine bagli Eksen 1-2 {izerinde 6rnek alanlarin konumlar1 ise Sekil 4’de
goriildiigi gibi olmustur.

Axis 2

Sekil 4. Eksen 1-2 iizerinde 6rnek alanlarin konumu

Burada goriilecegi lizere uygulanan egilimsiz uyum analizi neticesinde vejetasyon veri matrisi
icinde degiskenler arasi yiiksek korelasyona bagli olusan ¢oklu baglanti problemi sonucu
grafikte bir yay etkisi ortaya c¢ikmistir. Ordinasyon tekniklerinde istenmeyen ve grafik
lizerinde hatali yoruma sebep olabilecek olan bu problemin giderilmesi amaciyla vejetasyon
matrisine faktor analizi uygulanmistir. Faktor analizi neticesinde 5 eksen elde edilmis olup,
eksenlere ait degerler Cizelge 3°de verilmistir.

Cizelge 3. Vejetasyon matrisine uygulanan faktor analizi sonucu eksenlere ait degerler

Ozdegerler Yiizde varyans Toplam varyans
Eksen 1 3,881 20,427 20,427
Eksen 2 3,005 15,817 36,245
Eksen 3 1,924 10,124 46,369
Eksen 4 1,677 8,824 55,194
Eksen 5 1,149 6,046 61,240

Elde edilen 5 eksen lizerinde vejetasyon veri matrisi igerisinde yer alan bitki tiirlerine ait
korelasyon degerleri ise Cizelge 4’te verilmistir.
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Cizelge 4. Egilimsiz uyum analiz eksenleri {izerinde bitki tiirlerine ait korelasyon (r) kat

sayilari
Eksen 1 Eksen 2 Eksen 3 Eksen 4 Eksen 5
r r r r r

pinnig 0,524 -0,495 -0,085 0,017 0,184
juncom -0,663 0,067 0,069 0,335 0,127
junoxy 0,393 0,437 0,130 0,060 0,316
visalb 0,529 -0,258 -0,022 0,203 -0,490
dorgra 0,402 -0,549 0,211 0,172 -0,091
genlyd -0,221 0,375 -0,163 0,392 0,374
fagori -0,467 -0,426 0,071 -0,496 0,267
quecer 0,728 0,209 -0,270 0,031 -0,124
queinf 0,227 0,312 -0,483 -0,195 0,079
quepub 0,332 0,538 -0,353 -0,139 0,330
cislau 0,762 0,110 -0,031 0,324 0,016
thylon -0,418 0,446 0,356 0,419 -0,019
saltom 0,450 0,397 0,456 -0,173 0,277
rospul -0,603 0,351 0,088 0,329 -0,254
roscan 0,242 0,317 0,644 -0,270 -0,103
rubcan 0,209 -0,483 0,428 0,329 0,185
rubhir -0,306 -0,103 0,129 -0,599 -0,067
cramon 0,305 0,446 0,620 -0,187 -0,093
poptre 0,056 -0,640 0,208 0,196 0,457

r: Pearson korelasyon kat sayis1

Eksenler iizerinde 0,5’in tlizerindeki degiskenlerin istatistiksel olarak anlamli sonu¢ verdigi
diistintiliilerek Eksen 1 {izerinde negatif yiliksek korelasyona sahip 2 tiirden rospul, pozitif
yiiksek korelasyona sahip 4 tiirden ise cislau ve visalb Eksen 2 iizerinde dorgra ve Eksen 3
lizerinde ise cramon vejetasyon veri matrisinden ¢ikarilarak toplam 14 farkli bitki tiirii ile
egilimsiz uyum analizi yinelenmistir (Sekil 5).

300

Axis 2

Axis 1
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Sekil 5. Faktor analizi sonrasinda olusturulan yeni egilimsiz uyum analiz grafigi
Burada goriilecegi iizere egilimsiz uyum analiz grafigi lizerinde daha once goriilen yay etkisi
bliylik olclide giderilmistir. Dolayisiyla calismanin bir sonraki asamasinda c¢evresel
degiskenlerin ikinci matis olarak egilimsiz uyum analizi igerisine aktarilmasi asamasina
gecilmigstir. Bu siirecte toplam 12 farkli ¢evresel degisken analize tabi tutulmus olup, bu
degiskenler ve kodlar1 Cizelge 5’te verilmistir.

Cizelge 5. Calismaya dahil olan ¢evresel degisken ve kodlari

Degisken Kod Degisken Kod
Yillik ortalama sicaklik (°C) biol Arazi sekil indeksi asi
Yillik toplam yagis ortalamasi(mm) biol2  Radyasyon indeksi rind
Yiikselti (m) yukslti  Pirtizliliik indeksi przllk
Egim (°) egim Engebelilik indeksi engebe
Sicaklik indeksi sind Topografik nemlilik indeksi tnemi
Golgelenme indeksi golge  Topografik pozisyon indeksi tpi

Fakat yine bu asamada bagimsiz degiskenlerde iklim ve yikselti parametreleri arasinda
yiliksek korelasyon olabilecegi ongiiriilerek faktor analizi uygulanmistir (Cizelge 6; Cizelge
7).

Cizelge 6. Faktor analizi sonucu bagimsiz degiskenlere ait eksen degeri

Eksen 1 Ozdegerler Yiizde varyans Toplam varyans
2,940 97,99 97,99
Cizelge 7. Cevresel degiskenlere ait pearson korelasyon kat sayilari
Eksen 1
r

biol -0,995

biol2 0,994

yukslti 0,981

r: Pearson korelasyon kat sayis1

Uygulanan faktor analizi sonucunda iligkiler Eksen 1 tizerinde oldukga yiiksek oranda anlamli
sonu¢ vermis olup, bu eksen {lizerinde en yiliksek korelasyon katsayisina sahip biol
degiskeninin tanimlayici veriler icerisindeki biol2 ve yiikselti i¢in temsilci degisken olarak
cevresel veri matrisinde yer almasina diger degiskenlerin ise matristen ¢ikarilmasina karar
verilmistir. Tiim bu islemler sonucunda ¢oklu baglanti problemlerinin giderilmesinin ardindan
uygulanan egilimsiz uyum analiz sonucunda eksenlere ait 6zdegerler Cizelge 8’de, eksenler
ile vejetasyon veri matrisinde yer alan degiskenler arasi korelasyon katsayilar1 Cizelge 9’de,
cevresel degiskenlere ait korelasyon katsayilari ise Cizelge 10°da verilmistir.

Cizelge 8. Vejetasyon veri matrisine uygulanan egilimsiz uyum analizi sonucu 6zdegerler

Ozdegerler
Eksen 1 0,481
Eksen 2 0,312
Eksen 3 0,195
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Cizelge 9. Egilimsiz uyum analizi sonucu vejetasyon veri matrisinde yer alan degiskenlerin
eksenler ile olan korelasyon iligki katsayilari

Eksen 1 Eksen 2 Eksen 3

r r r
pinnig 0,370 0,196 -0,300
juncom -0,586 -0,449 0,113
junoxy 0,334 0,122 0,113
genlyd -0,157 -0,553 0,007
fagori -0,541 0,485 -0,115
quecer 0,783 0,013 -0,188
queinf 0,509 0,018 -0,024
quepub 0,547 0,075 -0,127
thylon -0,286 -0,562 0,443
saltom 0,387 0,028 0,531
roscan 0,195 0,066 0,824
rubcan -0,120 0,009 -0,007
ruphir -0,311 0,614 0,185
poptre -0,231 0,020 -0,172

Cizelge 10.. Egilimsiz uyum analizi sonucu ¢evresel veri matrisinde yer alan degiskenlerin
eksenler ile olan korelasyon iligki katsayilari

Eksen 1 Eksen 2 Eksen 3

r r r
biol 0,847 0,149 -0,003
egim -0,051 -0,041 -0,008
sind 0,217 -0,007 -0,058
golge -0,265 0,190 -0,074
asi 0,142 -0,016 -0,287
rind 0,050 -0,283 0,132
przllk -0,086 -0,169 0,029
engebe -0,086 -0,114 -0,197
tnemi -0,157 0,074 0,321
tpi 0,093 0,136 -0,178
topder -0,226 0,163 0,094
anakya -0,133 -0,286 0,026

Cizelge 8’de goriilecegi lizere Eksen 1’in diger eksenlere gore daha acgiklayict oldugu ve bu
eksen ile istatistiksel anlamda en anlamli sonug¢ veren 6zellikle biol (1:0,847) degiskeninin,
yine ayni eksen tizerinde yiiksek korelasyona sahip bitki tiirlerinin (quecer, queinf, quepub,
juncom ve fagori) dagiliminda etkili oldugu goriilmiistiir. Eksen 1-2 {izerinde istatistiksel
olarak anlamli sonu¢ veren cevresel degisken olan biol ile bitki tiirlerinin konumlar1 Sekil
6’da, yine egilimsiz uyum analiz eksenleri ile istatistiksel olarak anlamli sonug¢ veren bitki
tirlerinin agirliklandirilmis 6rnek alan grafikleri ise Sekil 7°de verilmistir. Ayrica kiimeleme
analizi sonucu ayrimi gergeklestirilen 3 farkli vejetasyon grubunun egilimsiz uyum analiz
grafigi iizerindeki konumlari ise Sekil 8’de verilmistir.
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Sekil 6. Egilimsiz uyum analizi sonucu biol ve bitki tiirlerinin Eksen 1-2 {izerindeki
konumlar1
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Sekil 8. Egilimsiz uyum analizi sonucu kiimeleme analizi sonucu elde edilen vejetasyon
gruplariin Eksen1-2 ve 1-3 {izerinde konumlari

Sekiller incelendiginde tiim analizler neticesinde elde edilen sonuglarin birbiri ile Ortiistiigi
goriilmiistiir. Istatistiksel analiz uygulamalarmin son asamasinda ise egilimsiz uyum analiz
grafikleri lizerinde goriilen vejetasyon gruplarina ait ayirt edici tiirlerin tespiti i¢in uygulanan
gosterge tiir analiz bulgulari ise Cizelge 11°da verilmistir.

Cizelge 11. Vejetasyon gruplarina ait gosterge bitki tiirleri

Tiir Grup Indikator Degeri Ortalama  Standart sapma p

cislau 1 56.2 23.6 3.93 0.0002*
cramon 1 17.9 6.9 3.19 0.0090*
dorgra 3 38.9 22.7 4.04 0.0022*
fagori 2 41.3 19.1 4.21 0.0004*
genlyd 2 11.1 11.2 3.87 0.4301
juncom 2 39.2 14.5 4.02 0.0002*
junoxy 1 21.4 7.5 3.35 0.0036*
pinnig 3 40.0 32,5 2,49 0,0022*
poptre 3 76.6 19.6 431 0.0002*
quecer 1 66.6 214 4.05 0.0002*
queinf 1 14.3 6.2 3.03 0.0368*
quepub 1 25.0 8.1 3.41 0.0020*
roscan 1 13.2 9.4 3.63 0.1414
rospul 2 33.3 8.2 3.45 0.0002*
rubcan 3 45.3 26.7 3.74 0.0010*
rubhir 2 17.4 8.1 3.36 0.0316*
saltom 1 23.5 14.0 4.09 0.0318*
thylon 2 23.2 12.4 4.01 0.0308*
visalb 1 38.4 18.1 4.16 0.0010*

* %S5 diizeyinde istatistiksel olarak anlamli sonug veren degiskenler

Cizelge 11 yorumlandiginda 1. grupta sekiz, 2. grupta bes ve 3. grupta ise dort tane gosterge
tiir tespit edilmistir.
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4. Tartisma ve Sonug¢

Bu calisma iilkemiz i¢in konum ve bitki tiirleri bakimindan 6nemli orman alanlarindan biri
olan Kiitahya’da bulunan Akdag ve g¢evresindeki odunsu vejetasyon dagilimi ile gevresel
degiskenler arasindaki iliskilerin ortaya koyulmasi amaciyla gerceklestirilmistir. Caligma 740-
2024 m yiikselti araliginda gergeklestirilmis olup, ornek alanlar ¢ogunlukla orta daglik,
kismen ise yiiksek daglik arazilere denk gelmistir (Cepel, 1995). Yine egim siniflari itibariyle
diiz arazilerden sarp arazilere kadar degisiklik gosteren 6rnek alanlarda 13 familyaya ait, 42
farklt odunsu bitki tiri kayit edilmistir. Tespiti yapilan bitkilerden Abies nordmanniana
subsp. bornmuelleriana endemik bir tiirdiir. Yorede Acar ve Satil (2014), tarafindan yapilan
genis ¢capli bir flora ¢alismasinda 46 farkli endemik bitki tiirliniin yer aldig1 listede bu tiir kayit
edilmistir. Ayrica yine bu ¢calismada yorede 53 familyaya ait 439 takson kayit edilmistir.

72 ornek alanda % 5 ve iizere frekansa sahip olan ve bu sekli ile yetisme ortalarini temsil
yetenegi yiiksek bulunan baslangicta 19, fakat aralarinda ¢oklu baglanti probleminin
giderilmesi neticesinde toplam sayist 14’e diisen bitki tiirleri ile uygulanan kiimeleme ve iki
yonlii gosterge analizi sonucunda 3 farkli grup seklinde vejetasyon toplumlarinin ayirimi
gerceklestirilmistir. Daha sonra uygulanan ¢oklu permutasyon testi sonucunda T (gruplar arasi
mesafe) degeri daha diisiik ve A ( grup i¢i yakinlik) degeri daha yiiksek olan kiimeleme
analizinin 3’li grup ayriminin daha iyi sonug¢ verdigi tespit edilmistir (Peck, 2003). Bu
islemin ardindan ayrimi gerceklestirilen vejetasyon gruplart egilimsiz uyum analizi ile
ordinasyon eksenleri iizerine aktarildiginda, 2 ve 3. Vejetasyon grubu arasinda tedrici bir
gecis olmasia ragmen, 1. vejetasyon grubunun ayrimimin yorede oldukga belirgin oldugu
goriilmiistiir. Her bir vejetasyon grubunun ayirt edici bitki tiirlerinin tespit edilmesine yonelik
olarak uygulanan gosterge analiz yontemi neticesinde ise 1. Vejetasyon grubuna ait en giiclii
gosterge tiirlerin Quercus cerris L. ve Cistus laurifolius L. tiirleri oldugu, bunlar haricinde ise
yine sirasiyla Viscum albiim L., Quercus pubescens Willd., Juniperus oxycedrus L.,
Crataegus monogyna Jacq., Salvia tomentosa Miller ve Quercus infectoria Olivier tiirlerinin
bu vejetasyon grubu i¢in ayirt edici bitki tiir niteligi tagidigi tespit edilmistir. Diger yandan 2.
vejetasyon grubuna ait en gii¢lii gosterge tiirler ise sirasiyla Juniperus communis L., Rosa
pulverulenta Bieb., Fagus orientalis Lipsky, Thymus longicaulis C. Presl ve Rubus hirtus
Waldst. Et Kit olarak tespit edilmistir. Son olarak 3. Vejetasyon grubunun gosterge tiirleri ise
sirastyla Populus tremula L., Rubus canescens DC., Pinus nigra subsp. pallasiana (Lamb.)
Holmboe ve Dorycnium graecum tiirlerinin (L.) Ser. oldugu tespit edilmistir.

Calismanin devam eden asamasinda elde edilen vejetasyon gruplari ve bu vejetasyon
gruplarinda yer alan bitki tiirleri ayn1 anda cevresel degiskenler ile iligkilendirilmek {izere
egilimsiz uyum analizine aktarilmis olup burada yillik ortalama sicakligin Eksen 1 ile
istatistiksel olarak anlamli ve olduk¢a yiiksek korelasyon gosterdigi tespit edilmistir.
Dolayisiyla ayni eksen iizerinde yoruma gidildiginde yorede sicaklifin 1. vejetasyon grubu ile
istatistiksel olarak anlamli pozitif, 2. ve 3. Vejetasyon gruplariyla ise negatif korelasyon
gosterdigi tespit edilmistir. Ayn1 zamanda egilimsiz uyum analiz grafiginin Eksen 1
izerindeki bitki tiirlerinin konumlarma gore yorum yapildiginda ise sicakligin ozellikle
yorede Quercus cerris L., Quercus pubescens Willd., ve Quercus infectoria ile istatistiksel
olarak anlamli pozitif, Juniperus communis L. ve Fagus orientalis Lipsky tiirleriyle ise
negatif korelasyon gosterdigi tespit edilmistir. Nitekim bu bitkilerden sagli mese (Q. cerris),
tiylii mese (Q. pubescens) ve mazi mesesi (Q. infectoria) 1. Vejetasyon grubu igin, Adi ardig
(J. communis) ve Dogu kaymi (F. orientalis) ise 2. Vejetasyon grubu igin istatistiksel olarak
anlamli gosterge tlir olarak tespit edilmistir. Dolayisiyla her iki analizden elde edilen
bulgularin birbiri ile Ortiistigli sonucuna varilmistir. Zira bu asamada ¢alismanin
baslangicinda uygulanan faktor analizi sonucunda yillik ortalama sicaklikligin yorede yagis
ve yiikselti i¢in negatif temsilci degisken oldugu gbéz Oniinde bulunduruldugunda, sicaklik
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degiskeninin vejetasyon gruplar ve tiirlerle olan iliskisinin aslinda yorede iklim 6zelliklerinin
ortak bir sonucu oldugu anlasilmistir.

Literatiirde dogrudan yiikselti ve iklimin baskin etkisi sonucu yetisme ortamlarinda
vejetasyonun sekillendigini ifade eden c¢ok sayida calisma mevcuttur (Kazanis ve
Arianoutsou, 2006; Luna-Cavazos ve Bye, 2011). Bunun yani sira, vejetasyon toplumlarimin
ayrima etki eden temel c¢evresel faktorlerin yiikseltiye bagl iklim 6zellikleri ile birlikte baki
ve Oli ortii kalinliginin oldugunu (Fontaine vd., 2007) ya da yine vejetasyon gruplarinin
ayriminda ve tiirlerin dagiliminda etkili olan asil g¢evresel degiskenin yiikselti ve iklim
olmakla birlikte, mescere kapaliligi, baki ve toprak pH’s1 gibi diger faktorlerin de kismen
etkisinin olabilecegini ifade eden calismalar yer almaktadir (Siddiqui vd. 2010). Tim bu
caligmalarin ortak noktasi olarak yetisme ortamlarinda vejetasyon toplumlarinin ve bitki
tiirlerinin dagiliminda en baskin faktoriin iklim 6zellikleri oldugu anlasilmaktadir. Dolayisiyla
buradaki bilgiler 6zellikle glinlimiizde etkisini giderek hissettiren kiiresel 1sinma ve iklim
degisimi siirecinde bitki tiirlerinin ya da vejetasyon toplumlarinin bu siirece duyarsiz
kalmayacagini ortaya koymaktadir. Bu durum ise bitki tiirleri ve vejetasyon toplumlarina
yonelik yapilan ya da yapilmakta olan caligmalarin 6nemini artirmakta olup, bu ¢alismalardan
edinilecek bilgilerin gelecekteki iklim senaryolarina yonelik ormanlar basta olmak {izere tiim
dogal alanlarda stratejilerin belirlenmesi siirecinde etkin rol alacagini ortaya koymaktadir.

Bu calismada ayrica yiikseltiye bagli degisen iklim kosullarmin etkisi altinda, yoredeki
ozellikle 1200-1800 m yiikseltiler arasinda dogu kayini, 1400-2000 m ytikseltiler arasinda ise
adi ardic ve bu tiirlerle benzer yetisme ortami isteklerine sahip diger tiirlere yonelik
isletmecilik faaliyetlerinin gergeklestirilmesinin yerinde olacag tespit edilmistir. Diger
yandan 72 6rnek alandaki tiirlerin envanter verilerine dayali olarak 6zellikle yorenin 750-1500
m ylikselti araliginda ise sacli mese, tiiylii mese, mazi1 mesesi ve bu tiirler ile benzer yetisme
ortami isteklerine sahip tiirler ilizerinden orman isletmecilik faaliyetlerinin yapilmasinin
yerinde olacagimi sdylemek miimkiin olmustur. Ayrica yorenin 1000-1750 m yikselti
araliginda ise ililkemiz i¢in diger bir 6nemli asli orman agaci tiiri olan karagam’a yonelik
isletmecilik faaliyetlerinin uygulanmasinin yerinde olacagi anlasilmaktadir. Diger yandan
belirtilen yiikselti araliginda karacam tiirii ile ayn1 anda 3. Vejetasyon grubu i¢in gosterge
bitki olarak belirlenen ¢obankostegi (Rubus canescens DC) bitkisi, Demirci (Manisa)
yoresinde gerceklestirilen bir calismada karacam verimliliginin (bonitet) gostergesi olarak
tespit edilmistir (Cinar ve Giilsoy, 2019). Aym1 ¢alismada P. nigra ve R. canescens tiirlerinin
nemli ve kuzey bakilar1 tercih ettigi ifade edilerek, bu alanlarin karagam igin verimli yetisme
ortamlarina denk geldigine deginilmistir. Ayrica bu c¢alismay1 destekler nitelikte Zohary
(1973), tarafindan yine R. canescens tiiriiniin kuzey bakilarda nispeten nemli ortamlar: tercih
eden ayirt edici bir tiir oldugu ifade edilmistir. Diger yandan Murat Dagi’nda gerceklestirilen
bir diger ¢alismada ise yine bu g¢alismada karacam ile birlikte 3. Vejetasyon grubunun
gostergesi olan Titrek kavak (P. tremula) tiirtiniin nemli ve yar1 nemli yayilis alanlarinda
kuzey, kuzeybati ve kuzeydogu yamagclarda hakim tiir olarak yayilis gosterdigini belirtmistir
(Gtinal, 2013). Dolayisiyla yart nemli ve nemli ortamlar ile kuzeyli bakilar1 tercih ettigi
bilinen bu tiirler iizerinden yorede karagam tiirlinlin verimliligi {izerine yapilacak olan bundan
sonraki degerlendirmeler ile arastirmaci ve uygulayicilara kolaylik saglayacak onemli
bilgilere ulasilabilmesi de miimkiindiir. Diger bir ifade ile burada ayni vejetasyon grubu
icerisinde goOsterge tir olarak belirlenen diger iki bitki tiirliniin, yo6rede karagamin
verimliligine yonelik katkisi ileriki asamalarda yapilacak daha detayli bir calisma ile netlige
kavusturulmasi gerekmektedir. Buradan edinilen bilgilerin ise iilke ormancilig1 adina oldukga
onemli yarar saglayacak bir uygulama olacagi kanaatine varilmstir.
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Abstract: Municipal solid waste (MSW) gain importance for decision maker (architects, city
planners, local authorities, ministries, etc.) to select suitable location, as a results of the rapid
urbanization, industrialization, population growth, and technological development in the
world. However, multidisciplinary studies involving environmental, social, economic and
technical factors are required to decide and evaluate suitable landfill location. Therefore, this
study aims to develop a multi-criteria model for evaluating the land use suitability for existing
MSW considering environmental and socio-economic constraints in Adana, Turkey. In order
to achieve this goal, firstly landfill suitability criteria and their evaluated values were defined
by literature review. Secondly, each criteria were defined as a layer and then suitable and
unsuitable area were analysed by Geographic Information Systems (GIS). Thirdly, the criteria
were standardized to equalize the value ranges with each other by Fuzzy method. Finally, the
standardized criteria maps were overlaid and MSW suitability class were determined in the
result map. Consequently, the decision-makers, faced with the need of evaluating and
selecting the suitable location for MSW landfill can benefit from this multi-criteria model.
The findings of the research indicate that existing MSW landfill is not the best suitable area
due to the negative effect on environment and social life, however, this study will provide
economic and ecological benefits in the selection of new MSW storage sites.

Keywords: Siting MSW landfills, GIS, Multi Criteria Decision Making and Fuzzy Logic

1. Giris

Diinyada teknolojik geligsmeler ile birlikte kentlesme ve endiistrilesme hiz kazanmis ve bu
durum hem c¢evre lizerinde hem de insan sagligi iizerinde olumsuz etkilerini gdstermeye
baglamistir. Son yillarda gerek sivil toplum kuruluslarmin gerekse kent iizerinde s6z sahibi
olan karar vericilerin (mimarlar, sehir plancilari, yerel yonetimler, bakanliklar, vb.)
calismalar1 ile siirdiiriilebilir ¢evre ve kamusal alan planlar1 6nem kazanmistir.
Stirdiirtilebilirligin  saglanmas1 igin karar vericilerin sadece kamu yarar1 goéz Oniinde
bulundurmasi yeterli olmadig1 gilinlimiiz sartlari, ¢evresel, sosyal, ekonomik ve teknik
konularimin da dahil edildigi biitiinciil bir yaklasim gerektiren ve farkli meslek disiplinlerinin
de dahil oldugu planlarin iiretilmesini zorunluluk haline doniistiirmiistiir (Torabi-Kaveh vd.,
2016; Khan vd., 2018; Demesouka vd., 2019). Kat1 atik entegre tesisleri bu tiir planlarin
iretilmesi gereken ve son yillarda karar vericilerin {lizerinde durdugu calisma konularindan
birisidir. Ciinkli kat1 atik tesisleri yapim ve isletme asamalarinda ¢evre (su kirliligi, toprak
kirliligi, hava kirliligi vb.) ve toplum saghigini (koku etkisi, sagliga zararli gazlarin salinima,
vb.) etkilemekte, kisith alan kullannomina sahip olunmasindan dolayr kamulastirmada
ekonomik sinirlayicilarla karsilagsmaktadir. Kati atik depolama alaninin uygun yer se¢im
kararlar1 sadece ulusal degil uluslararasi diizenlemelere de uymak zorundadir (Demesouka
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vd., 2019). Bu yiizden karar vericiler iyi se¢im ve yonetim stratejine sahip olmayan depolama
tesislerinin ¢evre ve halk sagligi iizerindeki olumsuz etkilerinin bilincinde olmali ve uygun
depolama alan1 se¢im karar1 verilirken bu risklerin en diisiik seviyede olmasina 6zen
gostermelidirler (Oniit ve Soner, 2008; Gbanie vd., 2013; Soltani vd., 2015; Torabi-Kaveh
vd., 2016; Khan vd., 2018).

Kat1 atik depolama sahasinin uygun yer se¢im kararinin verilmesi karmasik ve ¢ok disiplinli
bir siiregtir. Cografi Bilgi Sistemleri (CBS) tabanli ¢ok kriterli analiz (MCDA) yontemi,
mekansal ve mekansal olmayan pek c¢ok veriyi dikkate alarak kullanilabilecek bilgilere
dontstiiren ve uygun yer se¢im kararlarinin belirlenmesinde kritik unsurlart goz Oniinde
bulunduran akilli bir sistemdir (Malczewski, 2004; Sumathi vd., 2008). Literatiir incelemeleri
sonucunda Analytic Hierarchical Process (AHP), Analytic Network Process (ANP), Weighted
Linear Combination (WLC) veya Simple Additive Method (SAM) ve Fuzzy Logic siireglerini
icerebilen ¢ok kriterli analizler uygun alan se¢imi belirlemede en ¢ok kullanilan yontemlerdir.

Hizli kentlesme sonucunda potansiyel alan kullanimlarina dikkat etmeyen gelismekte olan
tilkelerde, ¢evre mevzuatinin gelistirilmesi kat1 atik depolama alaninin uygun yer sec¢im
kararinin alinabilmesinde uygun alan kullanim optimizasyonunu saglayacaktir. Gelismekte
olan {ilkeler arasinda yer alan Tiirkiye’de kat1 atik iiretimi son 10 yilda 25.373.000 tondan
31.584.000 tona yiikselmis, kontrollii kat1 atik depolama alanlar1 ise yaklasik % 60 artmistir
(TUIK, 2018). Calisma alanim olusturan Adana kentinde ise hizli niifus artis1 ¢op iiretiminin
artmasina, hizli kentlesme ise mevcut kati atik entegre tesisinin yerlesim alani igerisinde
kalmasina ve koku etkisinin kentin saglik ve sosyal yasamini olumsuz etkilemesine sebep
olmustur. Bu baglamda ¢alismanin amaci, cografi bilgi sistemleri ve ¢ok kriterli analiz
yontemi kombinasyonu ile kati atik tesisleri uygun yer se¢cimin degerlendirilmesi i¢in bir
metodoloji ortaya koymaktir. Calisma ile pek ¢ok cevresel ve sosyo-ekonomik faktor
sistematik olarak degerlendirilmistir. Calisma sonucunda ise karar vericilerin dogru alan
kullanim kararlarin1 verebilmeleri i¢in giivenilir, uygun ve uygulanabilir somut verilerin elde
edilmesi hedeflenmistir.

2. Materyal ve Yontem
2.1. Calisma alam

Tiirkiye’nin niifusu en yiiksek 5. kenti olan Adana, Cukurova metropoliten alaninin da
merkezi konumundadir (37°00'N 35°19’'E). Bu alan iilkenin en verimli tarim arazilerini
kapsadigindan tarim ve tarimsal sanayi gelismistir. Bu gelisme 6nemli diizeyde istthdam
kapasitesi yarattigindan kirsal kesimden kente yogun bir i¢ go¢ olusmustur. Boylece
1980’lerin basinda 500.000 olan kent niifusu 2018 yilinda yaklagik 2.220.125’e yiikselmistir.
Kent, aralarindaki sinirlar1 Seyhan nehri ve ana sulama kanalinin belirledigi ve 2018 niifuslari
parantez i¢inde belirtilen dort ilceye ayrilmistir: Cukurova (365.735), Saricam (173.154),
Seyhan (793.480) ve Yiiregir (415.198) (TUIK, 2018) (Sekil 1). Adana’nin 1985-2015
doneminde hazirlanan imar plan ve iyilestirmelerinde dort ilge merkezinde de artan niifusun
konut gereksiniminin karsilanmasina dncelik verilmistir. Bu durum, hizli kentlesme ve niifus
artist ile birlikte kentsel atiklarin miktarinin artmasina yol a¢gmis ve kentsel atiklarin
depolanma gereksinimini ortaya ¢ikarmistir.

Adana Biiyiiksehir Belediyesi sinirlar igerisinde; 15 adet ilge belediyesi yer almaktadir. Bu

belediyelerin sorumlulugunda olan yerlesim yerlerinden kaynakli kati atiklar 2011 yilindan
itibaren Adana Entegre Kati Atik Bertaraf Tesisi’nde toplanmaktadir. Bu tesis ile ilgili bazi
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say1sal
Semitre

veriler sunlardir: 1.800 ton/giin evsel kati atik, 4 adet aktarma istasyonu, 15 adet
y ile (her birinin kapasitesi ortalama 25 ton), hizmet verdigi niifus 2.149.260 kisi, ve

2013 yili verilerine gore atik miktar1 519.140,440 ton/yildir. Fakat son yillarda mevcut kati
atik tesisinin yerlesim alanlar1 igerisinde kalmasi, ¢evreye ve kent yasamina olumsuz
etkilerinin bulunmasindan dolayr mevcut yer se¢iminin degerlendirilmesi ihtiyaci ortaya
cikmustir.

Aragtirma alani olarak mevcut kati atik depolama alaninin se¢ilmesinin ana nedenleri;

Adana Saricam ilgesinde yapilagmaya Oncelik taninmasindan dolayr mevcut tesisin

yerlesim alani igerinde kalmasi,

Romanya
~

Sekil 1.

2.2.Y0

Bulgaristarf

Depolama alanindan kaynakli gazlarin kent sagligini olumsuz yonde etkilemesi,
Koku etkisinin kentin sosyal yasantisini olumsuz etkilemesi olarak siralanabilir.

J

Mevcut Kati Atik
Depolama, Sahast

O

Calisma alani sinirlar1, Adana/Tiirkiye

ntem

Calismanin yontemi bes asamadan olusmaktadir (Sekil 2):

Kati atik tesisinin yer se¢imin uygunlugunun belirlenebilmesi i¢in gerekli kriterlerin
literatiir arastirmasi ve uzman goriisleri dogrultusunda belirlenmesi
Cografi Bilgi Sistemleri tabanlt Cok Katmanli Analiz yonteminin uygulanmasi

o Gerekli katmanlarin belirlenmesi,
o Uygun ve uygun olmayan alanlar1 belirtecek sekilde siniflandirma yapilmasi,
o Standardizasyon (Fuzzy yontemi ile haritalarin ayni birime getirilmesi)

Kati atik toplama tesisi yer se¢cim uygunlugunun haritalanmasi

Kati atik toplama tesisi alaninin uygunlugunun belirlenmesi ve derecelendirilmes
Sonuglar dogrultusunda 6nerilerin gelistirilmesi
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Sekil 2. Calismanin akis diyagrami
2.2.1. Alan uygunluk kriterlerinin belirlenmesi

Uygun bir depolama sahasinin secilmesinde, ¢evresel, ekonomik, sosyolojik, teknik ve politik
yonden Onemli olan en uygun yeri belirlemek icin kapsamli bir degerlendirme siireci
gerekmektedir (Ersoy ve Bulut, 2009; Nas vd., 2010; Yildirim, 2012; Soltani vd., 2015).
Ciinkii depolama sahasi ¢evre, halk saglig1 ve giivenligi lizerinde olast bir etkiden kaginmali,
diger dogal ve insan yapimi sistemlerle herhangi bir etkilesimde bulunmasi engellenmelidir
(Gorsevski vd., 2012; Soltani vd., 2015). Bu yiizden yer sec¢iminin uygunlugunun
degerlendirilmesinde en 6nemli ilkeler gevre koruma, halk saghigi ve giivenligidir (Kontos
vd., 2005; Oniit ve Soner, 2008; Sumathi vd., 2008).

Bu belirlemeler dogrultusunda c¢aligmada kullanilan kriterler ulusal ve uluslararasi
yaymnlanmis yazinlardan faydalanarak belirlenmistir (Cizelge 1). Pek cok calismada
degerlendirme kriterleri ¢evresel, sosyal, ekonomik ve teknik faktorlerden ikisini ya da ticiinii
icerecek sekilde faktor gruplart altinda toplanmustir (Su vd., 2007; Ramjeawon ve Beerachee,
2008; Tuzkaya vd., 2008; Ersoy ve Bulut, 2009; Wang vd., 2009; Aragonés-Beltran vd.,
2010; Sener vd., 2010; Tavares vd., 2011; Effat ve Hegazy, 2012; Eskandari vd., 2012;
Gorsevski vd., 2012; Nazari vd., 2012; Zelenovi¢ Vasiljevi¢ vd., 2012; Demesouka vd., 2013;
Gbanie vd., 2013; Motlagh ve Sayadi, 2015; Torabi-Kaveh vd., 2016).

Bu ¢alismada ise kriterler ¢evresel ve sosyo-ekonomik olmak tizere iki faktér grubu altinda
toplanmis, 8 ana grup ve 14 kriter depolama alanin1 degerlendirmek icin belirlenmistir.
Cevresel faktorler hidroloji, hava, jeoloji, toprak ve alan kullanimi ana Kriterlerinden
olusmakta iken, sosyo-ekonomik faktorler sosyal ve tekno-ekonomik ana kriterlerinden
olusmaktadir. Cevresel faktorler kati atik toplanma alanlarinin ¢evreye verecegi zararlarin
minimuma indirgemesini hedeflemekte iken, sosyo-ekonomik faktorler ise kat1 atik toplama
alanlarinin hem yapim hem de isletme asamasindaki maliyetlerini minimum diizeyde olmasini
saglayacak kriterlerden olusmaktadir. Cizelge 1 alan kullanim uygunlugunun belirlenmesinde
kullanilacak kriterlerin hiyerarsik yapisini1 gostermektedir.
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Cizelge 1. Alan uygunluk kriterlerinin hiyerarsik yapisi

.. ANA .
FAKTORLER KRITERLER ALT KRITERLER
Hidroloji Yiizey sular1 (goller, nehir, sulama kanallar1 vb.)
Hava Riizgar yonii
Jeoloji Fay hattina yakinlik
Litoloji
CEVRESEL Topografya Egim
FAKTORLER Baki
Yikseklik
Toprak Toprak tekstiirti
Alan Kullanimi Korunan alanlar (milli parklar, yaban hayat1 koruma
ve gelistirme sahalari, sulak alanlar vb.), orman,
tarim, kiiltiirel alanlar (Arkeolojik, tarihi, turistik
alanlar vb.)
Sosyal Yerlesim alanlarina yakinlik
Hava alanina yakinlik
SOSYO-EKONOMIK Gorsel etki
FAKTORLER Tekno-ekonomik | Yoldan uzaklik
Elektrik, gaz ve gii¢ kaynaklarina yakinlik

2.2.2. Calismada kullanilan veriler

Depolama sahast se¢im siirecini etkileyen her bir kriterin Cografi Bilgi Sistemi (CBS)
ortaminda haritalanabilmesi i¢in bir veri seti olusturulmus. Bu veri setleri farkli veri tabanlari
ve kurumlardan saglanmustir. Toprak verileri, Tarim ve Koy Isleri Bakanligi'ndaki Koy
Hizmetleri Genel Miidiirliigii'nden sayisal olarak temin edilmistir. Verilerdeki bilgiler
arasinda biiyiik toprak gruplari, mevcut arazi kullanimlari, arazi kullanim kabiliyeti ve arazi
tipi yer almaktadir. Adana sehri i¢in her bir toprak birimi i¢in gecirgenlik ve toprak tekstiirii
bilgilerini igeren toprak hidrolojik 6zellikleri 6nceki ¢alismalar ve bilimsel raporlardan elde
edilmistir.  (Cilek, 2017; Cilek ve Berberoglu, 2019). Alan kullanimlarinin
siniflandirilmasinda CORINE arazi Ortiisii siniflarindan faydalanilmig ve Tarim ve Orman
Bakanligi'ndan temin edilen veriler, yiiksek ¢oziiniirlikli uydu goriintiileri ve topografik
haritalar araciligiyla farkli alan kullanimlari (yerlesim alani, havaalanlari, tarim alanlari, su
ylizeyleri, vb.) haritalanmistir. Ayrica egim, baki ve yiikseklik haritalar1 30 m ¢oziintirliiklii
ASTER uydu verisinden elde edilmistir. Litoloji, fay hatti, akarsu ve yiizey suyu verileri
1/100.000 o6lgekli jeolojik haritalardan elde edilmistir. Yedi farkli litolojik grup farkli kaya
tirlerine gore siniflandirilmistir. Ek olarak, anayollar ve diger tali yollar1 igeren yol ag1
haritas1 OpenStreetMap, topografik haritalar ve yiiksek ¢oziiniirliikklii uydu goriintiilerinden
elde edilen veriler dogrultusunda sayisallastirilmistir. Boru hatlari, Petrol Boru Hatt1 Sirketi
tarafindan, elektrik hatlar1 ise Tiirkiye Elektrik Iletim Sirketi Bolge Ofisi tarafindan dijital
olarak saglanmuistir.

2.2.3. Cok katmanh analizler

Kat1 atik depolama arazileri i¢in alan uygunlugunu belirlemek icin kullanilan CBS ortaminda
Fuzzy fonksiyon standardizasyonu ile birlestirilmis ¢ok kriterli analizler metodolojinin ikinci
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asamasidir. . Karar verme siirecinde giiniimiizde kullanilan en yaygin yontemlerden birisi olan
cok kriterli analizlerin (MCA) temel amaci, olast c¢oziimlerin karsilastirilmasinda bir
belirleyici olarak, karar verme siirecinde ¢oklu kriterlerin entegrasyonunun saglanmasidir. Bu
sonuca ulasabilmek i¢in MCA degerlendirme setlerine, alternatif setlerine ve fikirleri
uygulayabilmek i¢in dogru tekniklere ihtiya¢ duyulmaktadir.

MCA vyapilan uygulamalarda degerlendirme agamalarini1 6zetlemek gerekirse;
Gerekli katmanlarin belirlenmesi,

Uygun ve uygun olmayan alanlar1 belirtecek sekilde siniflandirma yapilmast,
Standardizasyon (Haritalarin ayn1 birime getirilmesi)

Kriterlere ait haritalarin ¢akistirilarak sonug haritasinin elde edilmesi

Katmanlarin belirlenmesi: Bu calismada, belediye kati atik bertaraf tesisi yer se¢iminin
uygunlugunun c¢evresel ve sosyo-ekonomik ydnden degerlendirilmesi ve analiz edilmesi
amaclanmistir. Bu baglamda, ¢alisma alani i¢in ¢evresel ve sosyo-ekonomik faktorleri igeren
genis bir veri seti liretilmistir. Elde edilen sonuglarin daha kolay ve anlasilir bir sekilde karar
vericiler tarafindan anlagilabilmesi icin farkli 6zellikleri igeren 14 degerlendirme kriteri
onceki ¢aligmalar araciligryla belirlenmistir.

Uygun ve uygun olmayan alanlarin belirlenmesi: Cok kriterli analizlerde O6nemli
noktalardan biri de c¢alisma alanmna ait faktorlerin ve kisitlayicilarin  (limitlerin)
belirlenmesidir. Faktorler ve kisitlayicilar; spesifik alternatiflerin uygunlugunu azaltan veya
arttiran kriterlerdir. Bu kriterler hedeflenen aktivitelere bagli olarak belirlenmektedir.
Kisitlayicilar, diisiiniilen alternatiflerin sinirlarin1  gostermektedir ve uygun olan ya da
olmayan alanlar olarak kesin sonuglar1 belirtmektedir. Kisitlayicilar, Boolean haritasi olarak
ifade edilir ve uygun alanlar i¢in 1, uygun olmayan alanlar i¢in 0 degerini almaktadir.

Standardizasyon: Depolama alaninin uygunlugunun saptanmasinda, belirlenen her bir kriter
farkli katmanlarda haritalanmistir. Fakat bu asamadaki onemli noktalardan birisi Fuzzy
fonksiyonlar1 temel alinarak standardizasyonun saglanmasidir (Saaty, 1990; Saaty, 2008;
Forman ve Selly, 2002; De Feo ve De Gisi, 2014) . Kriterler belirlendikten sonra, farkli 6l¢ii
degerine sahip olan haritalar ortak bir birime getirilmistir. Faktorler 0-1 arasinda yeniden
Olceklendirilmistir. 0 degeri, uygun olmayan, 1degeri ise en uygun alanlar1 temsil etmektedir.
Standardizasyon adi verilen bu islemde, Fuzzy yaklasimi kullanilmistir. Bu yaklagimda her bir
Fuzzy seti fonksiyonu degerlendirilerek bu setlere ait her bir piksel icin degerlendirilme
yapilir. Sigmoidal, J-shaped ve dogrusal fonksiyonlar deger dlgegindeki en yiiksek ve en
diisiik degerlerden elde edilen kontrol noktalar: ile bicimlendirilirler. Ilk nokta fonksiyonun
sifirdan yiikselmeye basladig: alam temsil etmektedir. Ikinci nokta fonksiyonun 1’e ulastigi
yerdir. Ugiincii nokta fonksiyonun yeniden 1 den asag1 dogru diismeye basladigi alan ve 4.
nokta ise fonksiyonun O degerine geri dondiigii alandir. The Sigmoidal ("s-shaped") bicim
Fuzzy seti teorilerinde en ¢ok kullanilan fonksiyondur ve kosiniis fonksiyonu kullanilarak
iretilmistir. Asagida Fuzzy fonksiyonun ihtiya¢ duydugu 4 adet kontrol noktasina ait degerler
verilmigtir. Bunlar sigmoidal egri lizerinde a, b, ¢, d olarak Sekil 3°te gosterilmistir:

a = fonksiyonun ‘0’ 1n lizerine ¢iktig1 nokta

b = fonksiyonun ‘1’e ulagtig1 nokta

¢ = fonksiyonun ‘1’ den azalmaya basladig1 nokta
d = fonksiyonun ‘0’oldugu nokta

76



b,c,d a,h,c

A B
a d
n.C h—-.c
C D / \
a_- d a d

Sekil 3. Sigmoidal Fonksiyonlar (A) Monoton Olarak Artan, (B) Monoton Olarak Azalan, (C)
ve (D) Simetrik

Sigmoidal fonksiyonuna ait {iyeler monoton olarak artan, monoton olarak azalan, simetrik ({ist
sol, iist sag, alt sol ve alt sag) sekilde olabilmektedir. Fonksiyonun monoton olarak arttig1
durumlarda b, c, d kontrol noktalar1 i¢in verilen degerler aynidir. Ayni sekilde fonksiyonun
monoton olarak azaldigr durumlarda ise a, b, ¢ kontrol noktalar1 ayn1 degere sahiptir. Fuzzy
uygulamasi ile aymi zamanda, Boolean yaklasimi disinda (0-1, uygun degil-uygun),
yumusatilan sinirlar da (uygun olabilir) olusturulmaktadir.

Cakistirma: Cok kriterli analizlerin son agamasi ise farkli kaynaklardan elde edilen farkl
Olgeklerdeki verilerin standardize edilerek farkli veri formatindaki verilerin (point, line,
polygon) cakistirilmasidir. Boylece karar verme siirecinde farkli kisitlayicilarin dahil edildigi
en uygun sonug¢ elde edilebilecektir (Carver, 1991). Calismanin bu asamasinda standardize
edilen her bir kritere ait ayr1 bir uygunluk haritasi olusturulmus ve bu haritalarin ¢akistirilmasi
sonucunda sonug haritas1 elde edilmistir. Kat1 atik tesisi depolama sahasinin uygunluk sinifi
5’11 Likert 6l¢egi araciligt ile belirlenmistir (Cizelge 2).

Cizelge 2. Yer se¢cim uygunlugunun Likert dlgegine gore siniflandirilmast

Puan Sinifi Uygunluk Sinifi Renk
% 0-20 Cok diisiik
%20,01-40 Diisiik
%40,01-60 Orta
%60,01-80 Yiiksek
9%80,01-100 Cok yiiksek i
3. Bulgular

Kati atik depolama tesisinin yapim ve isletme agamasinda ¢evre ve halk sagligina verebilecegi
zararlarin en diisiik seviyede olmasina 6zen gosterilmelidir. Bu yiizden calismanin
yonteminde de bahsedildigi gibi alan se¢iminin uygunlugunu degerlendirmede kullanilacak
olan kriterlerin belirlenmesi biiyiilk 6nem tasimaktadir. Calismada diger 6nemli bir adim ise
belirlenen kriterlerinin segilme sebepleri ve fuzzy yontemi ile degerlendirme yapilabilmesi
icin gerekli olan sinir degerlerinin belirlenmesidir. Bu kapsam dogrultusunda son 10 yil
iceren 28 adet ¢alisma incelenmis ve ¢evresel ve sosyo-ekonomik olmak iizere 2 faktor altinda
toplanan 14 kriter depolama alanimnin uygunlugunun degerlendirilmesi ic¢in secilmistir.
Kriterlerin belirlenmesinde alanda kullanilabilirligi, veri erisilebilirligi ve farkli bolgelerde de
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calisma yonteminin uygulanabilirligi dikkate alinmistir. Ayn1 zamanda caligmalarda en ¢ok
kullanilan kriterler ve kriterlere ait degerler uzman goriisleri tarafindan degerlendirilerek
secilmigtir. Bu dogrultuda kriterlerin degerlendirilmesinde dikkat edilen ozellikler Cizelge
3’te, degerlendirme araliklari ise Cizelge 4’te verilmistir.

Cizelge 3. Alan uygunluk kriterlerinin degerlendirme 6zellikleri

Degerlendirme Kriterlerinin Ozellikleri

1. Yeriistii su kaynaklari

Tiirkiye Su Kirliligi Kontrol Yonetmeligi (2004) ve literatiir incelemelerine gore (Dorhofer ve
Siebert, 1998; Kontos vd., 2005; Akbari vd., 2008; Ramjeawon ve Beerachee, 2008; Wang vd.,
2009; Moeinaddini vd., 2010; Nas vd., 2010; Sener vd., 2011; Gorsevski vd., 2012; Alavi vd., 2013)
depolama alan1 su kaynaklarini kirletebilecegi i¢in 6nemli su yiizeyleri (g6l, nehir, kanallar, vb.)
yakininda konumlandirilmamalidir. Ayrica yaban hayatinin iiremesi ve gelismesi i¢in dnemli sulak
alan kenarlarinda, evsel ve tarimsal sulama igin kullanilan su kaynaklar1 (kuyu, nehir, baraj goli,
vb.) yakinlar1 da ¢6p depolama alani i¢in uygun sayilmamaktadir. Aksi takdirde insan ve g¢evre
tizerinde geri doniisii olmayan etkilere sebep olabilmektedir (Effat ve Hegazy, 2012; Aydi vd.,
2013). Bu nedenle depolama alani olarak segilen yerin herhangi bir su yiizeyine 500 m’ den fazla
yakin olmamasi gerekmektedir.

2. Riizgar yonii

Kat1 atik depolama alanmin hakim riizgar yoniinde konumlandirilmasi ve yerlesime yakin olmasi
tesisten kaynakli kotii koku ve zararli gazlarin yerlesim alanlarina taginmasina sebep olmaktadir
(Ramjeawon ve Beerachee, 2008; Ekmekgioglu vd., 2010; Sener vd., 2010; Demesouka vd., 2013;).
Koku genellikle havada ¢ok diisiik konsantrasyonlarda c¢oziinen kimyasal maddelerden
kaynaklanmaktadir ve atik alanlarin yakinlarinda yer alan insanlar i¢in g¢esitli saglik sorunlarma
neden olabilir (Wu vd., 2018). Bu yiizden kokudan kaynakli olumsuz etkileri 6nleyebilmek igin bu
arastirmada hakim riizgar yonii dikkate alinmalidir (Sener vd., 2011; Demesouka vd., 2013; Torabi-
Kaveh vd., 2016). Tiirkiye Ulusal Meteoroloji Ajansi'ndan 6lgiilen veriler, glineybati-kuzeydogu
riizgarlarinin ¢aligma alaninda hakim riizgar yonii oldugunu gostermektedir. Bu nedenle, riizgarlarin
ortak etkisi altinda kalan bolgeler yerlesim yerlerine gore en diisik agirlik degerlerine sahip
olmustur.

3. Fay hatlarina yakinhk

Fay hatlar1 genellikle yiiksek gecirgenlikte ve gozenekli yapidadir. Bu durum fay hatlar {izerinde
veya yakininda yer alan depolama tesislerinden kaynakli yer alt1 su kaynaklarmin herhangi bir
deprem sonrasinda kirlenmesine neden olabilmektedir. Bu nedenle fay bolgesine yakin alanlarda
deprem kaynakli riskleri onlemek icin dikkat edilmesi gereken oOnemli faktorlerden birisidir
(Tuzkaya vd., 2008; De Feo ve De Gisi, 2010; Moeinaddini vd., 2010; Effat ve Hegazy, 2012;
Gorsevski vd., 2012; Demesouka vd., 2013).

4. Litoloji

Jeoloji kat1 atik depolama alanlarina uygunluk kriterini planlamada 6énemli bir rol oynamaktadir.
Bolgeye 6zgii jeolojik 6zelliklerin dagilim farkli kayag tiirlerine rocks (Ramjeawon ve Beerachee,
2008; Demesouka vd., 2013;). Segilecek alanin kayag tipine gore yiizey gegirgenligi kategorize
edilerek belirlenmis ve en uygun alanlar degerlendirilmistir (Gorsevski vd., 2012; Demesouka vd.,
2013). Calismalar incelendiginde, aliivyon ve kiregtasi alanlarinin silt, kum ve ¢akil oranlarindan
dolay1 gecirgenliklerinin yiiksek olmasi ve yeralti su kaynaklarimin kirlenmesine yol agabilecekleri
diisiincesi ile uygun olmadigi sonucu elde edilmistir. Diger yandan tamamen diisiik hidrolik
iletkenligi olan kil katmanlarindan olusan karasal ¢okeltiler en uygun alanlar olarak
degerlendirilmistir (Sener vd., 2011; Aydi vd., 2013).

CEVRESEL FAKTORLER
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Cizelge 3. iin devami

Degerlendirme Kriterlerinin Ozellikleri

CEVRESEL FAKTORLER

5. Egim

Arazi ylizeyinin egimi depolama alaninin uygunlugunun belirlenmesinde onemli faktorlerden
birisidir. Yiiksek egime sahip alanlar insaat, kazi ve bakim maliyetlerini arttirmakla birlikte erozyon,
toprak kaymasi, infiltrasyonun azalmasi, toprak ve su igeriginin kirlenme riski, kara ve yer alti
akisinin hiz1 gibi birgok 6nemli peyzaj siireglerini etkilemektedir. Ayrica yiiksek egimler kati atik
tesisine ulagim ve kati atiklarin bertaraf edilmesinde maliyetin artmasina sebebiyet vermekte iken
diiz alanlar veya diisiik egime sahip alanlarda ise fazla suyun tahliye edilmesi yani drenaj problemleri
ortaya ¢cikmaktadir. Bu yiizden ¢ogu calismada %10 egimden diisiik %30 egimden yiiksek alanlar
uygunluk acisindan degerlendirme disg1 tutulmustur (Gemitzi vd., 2007; Tuzkaya vd., 2008; Wang
vd., 2009; Nas vd., 2010; Sener vd., 2010; Tavares vd., 2011; Gorsevski vd., 2012; Aydi vd., 2013;
Demesouka vd., 2013).

6. Baki

Bu asamada bakinin degerlendirilmesinde alanin hakim riizgar yonii dikkate alinmistir (Sener vd.,
2010; Gbanie vd., 2013;). Depolama alanindan kaynakli koku etkisi ve hava kirliligi riizgar ile
taginarak yerlesim alanlarin1 etkileyebilmektedir. Bu ylizden c¢aligma alaninda 30x30 m
¢oOziiniirligiinde goriintli ve dijital yiikseklik modeli araciligi ile alanin baki haritasi elde edilmis.
Her bir pikselin hakim riizgar yonii ve kentle olan iliskisi kurularak yerlesime gore riizgar yoniinde
bulunan bdlgeler diisiik uygunlukta, bulunmayan boélgeler yiiksek uygunlukta olacak sekilde
degerlendirilmistir (Sener vd., 2010; Effat ve Hegazy, 2012; Gbanie vd., 2013).

7. Yiikseklik

Yiikseklik, atik bertaraf isleminde ¢ok onemli bir faktordiir. Yiiksek alanlar, yiiksek bertaraf
maliyeti, alanin goriniirliigiiniin fazla olmasi, hakim rlizgardan korunmada yetersizliklerin
olmasindan dolay1r uygunsuz sayilir. Diger yandan da deniz seviyesine yakin konumlandirilan
depolama alanlar1 temiz su kaynaklarinin kirlenmesine sebep olabilmekte ve drenaj problemleri ile
kargilasilabilmektedir. (Ekmekgioglu vd., 2010; Aydi vd., 2013; Demesouka vd., 2013). Bu yiizden
uygun alanlar ne yapim ve isletme agamasinda maliyetleri arttiracak kadar yiiksekte olmali, ne de
drenaj ve gevre problemlerine yol agabilecek kadar algakta olmalidir (Kontos vd., 2005; Akbari vd.,
2008; Ekmekgioglu vd., 2010).

8. Toprak tekstiirii

Toprak tekstiirii, yeralti suyunun kirlenme riskini belirlemede énemli bir rol oynamaktadir ve bu
nedenle belirli bir alanda bir depolama sahasmin uygunlugunun belirlenmesinde anahtar
kriterlerdendir (Sumathi vd., 2008; Effat ve Hegazy, 2012;). Alanda bulunan toprak stabil olmal
ve ana topragin gegirgenligi miimkiin oldugunca az olmalidir (Ramjeawon ve Beerachee, 2008).
Bolgedeki toprak gegirgenlik Ozellikler goz oOniinde bulunduruldugunda bu kriter 3 grupta
degerlendirilmistir. Yiiksek gecirgenlige sahip kumlu ve kum igerigi yliksek topraklarin uygunlugu
en diisiik diizeyde, orta diizeyde ve nispeten daha az gegirgen olan kumlu-killi topraklar orta diizey,
ve neredeyse ¢ok az gecirgenlige sahip killi ve kil igerigi yiiksek toprak tiirleri ise en yiiksek diizeyde
uygunluga sahiptir (Sener vd., 2011; Gorsevski vd., 2012; Aydi vd., 2013; Demesouka vd., 2013).
Killi topraklar gegirimsizlik ve gelen suyu filtreleme dzelliklerinin yiiksek olmasindan dolay: en
yiiksek diizeyde uygun bulunmaktadir.

9. Arazi ortiisii ve alan kullammlari

Kati atik depolama alaninin bulundugu bolgedeki arazi ortiisii ve alan kullanimlarinin belirlenmesi
ozellikle gevresel ve sosyal agidan etkilenmelerin en diisiik diizeyde olmasim1 saglamak agisindan
onemlidir (Tavares vd., 2011). Bu galismada, CORINE arazi ortiisii siniflar1 dikkate alinarak onceki
caligmalardan elde edilen depolama alaninin uygun konumlanabilecegi alanlar belirlenmistir. Sonug
olarak tarima elverisli alanlar 6zellikle 1. ve 2. sinif tarim topraklari, kentsel alanlar, sulak alanlar,
korunan alanlar, tarihi ve kiiltiirel alanlar ¢op depolama alanlarina uygunlugu degerlendirilirken
oncelige sahip degildirler (Wang vd., 2009; Aragonés-Beltran vd., 2010; De Feo ve De Gisi, 2010;
Ekmekg¢ioglu vd., 2010; Moeinaddini vd., 2010; Sener vd., 2011; Tavares vd., 2011; Effat ve
Hegazy, 2012; Gorsevski vd., 2012; Alavi vd., 2013; Aydi vd., 2013). Fakat maden sahalari,
santiyeler, moloz y1gma alanlari, bitki ortiistiniin seyrek ya da hi¢ olmadi bolgeler depolama alanlart
icin oncelikli alanlar olarak karsimiza ¢ikmaktadir (Wang vd., 2009; Moeinaddini vd., 2010; Sener
vd., 2011; Gorsevski vd., 2012; Alavi vd., 2013; Demesouka vd., 2013).
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Cizelge 3. iin devami

Degerlendirme Kriterlerinin Ozellikleri

10. Kentsel yerlesim ve endiistriyel alanlardan uzakhk

Cop alanlart koku ve giriiltii yayilimi, gorsel peyzaj kalitesinin azalmasi, miilk degerinin
azalmasina, tath su akiferlerinin kirlenmesinden dolay1 saglik problemlerinin olugsmasi gibi olumsuz
sonuglara yol agabilecegi i¢in kentsel yerlesim alanlar1 ve endiistriyel alanlardan miimkiin oldugunca
uzakta konumlandirilmalidir (Wang vd., 2009; Aragonés-Beltran vd., 2010; Moeinaddini vd., 2010;
Nas vd., 2010; Tavares vd., 2011; Effat ve Hegazy, 2012; Gorsevski vd., 2012; Aydi vd., 2013).
11. Havaalamindan uzakhk

Cop depolama alanlarinda kuslarin beslenmesinden dolay: yliksek sayida kusun yer almasi ve
depolama alanindan salinan gaz, toz ve partikiillerin havada bulunmasindan dolay1 ucaklarin inis ve
kalkislarinda giivenlik problemi ortaya ¢ikmaktadir (Wang vd., 2009; Moeinaddini vd., 2010;
Demesouka vd., 2013;). Bu yiizden havaalanlarina giivenli bir mesafede konumlandirilmasi
gerekliligi ortaya ¢ikmaktadir. Onceki calismalar temel alindiginda havaalani ¢evresindeki 3 km
yarigapa sahip alanlarda depolama alaninin bulunmasinin uygun olmadigi sonucu elde (Kontos vd.,
2005; Effat ve Hegazy, 2012; Demesouka vd., 2013). Bu ¢alismada da belirlenen mesafe igerisinde
kalan alanlar uygun olmayan alanlar olarak belirlenmistir.

12. Peyzaj ve gorsel etki

Depolama sahalarinin goriis alani igerisinde goriinmesi estetik acidan rahatsiz eden ve peyzajin
gorsel kalitesini bozan unsurlardan birisidir (Tavares vd., 2011). Kati1 atik depolama sahasinin
karayollarindan, demiryollarindan ve yerlesim yerlerinden goriinmesi peyzaji olumsuz yonde
etkileyecektir. Bu yilizden her bir pikselin yoldan gorintirliigii analiz edilmistir (Moeinaddini vd.,
2010).

13. Yoldan uzakhk

Depolama sahasi tiim hava sartlarinda alternatif yollarla ulasabilecek bir yerde bulunmalidir (Cevre
ve Orman Bakanligi, 1991) (Sener vd., 2006; Sener vd., 2010, Sener vd., 2011). Fakat depolama
alanlar1 yatirnm ve islerme asamasindaki maaliyeti ¢ok fazla arttirmamasi i¢in mevcut yol agindan
¢ok uzakta olmamalidir (Ramjeawon ve Beerachee, 2008; Aragonés-Beltran vd., 2010; De Feo ve
De Gisi, 2010; Nas vd., 2010; Gorsevski vd., 2012; Alavi vd., 2013; Aydi vd., 2013).

14. Elektrik ve boru hatlarina uzakhk

Ekonomik diisiince, depolama alanlarmin degerlendirilmesinde her zaman 6nemli rol oynamaktadir.
Bu nedenle, enerji hatlart ve boru hatlar1 depolama alanina ne kadar yakinsa, yatirim maliyetlerini
diistirmeye yardime1 oldugu igin o kadar iyidir (Aragonés-Beltran vd., 2010; Tavares vd., 2011; Effat
ve Hegazy, 2012; Ghanie vd., 2013). Ote yandan, elektrik hatlar1 ve boru hatlar1 atik depolama
alanindan giivenli bir mesafede olmalidir, ¢linkii depolama sahasi bunlara zarar ( Moeinaddini vd.,
2010; Demesouka vd., 2013).

SOSYO-EKONOMIK FAKTORLER

Ozet olarak, gevresel risklerin dnlenmesi ve halk saghigina kirlilik etkisinin azaltilmas1 igin bir
depolama sahasi kurulmali ve tasarlanmalidir. Depolama sahalar1 i¢in sinirli alanlar arasinda
dik yamaglar, kentsel yerlesimler ve sanayi bolgesi, havaalanlari, ylizey su kiitleleri, faylar,
baskin riizgar yonii, arazi kullanimi ve son olarak litoloji bulunmaktadir. Depolama sahas1 bu
kriterlere gore yerlestirilmelidir. Ote yandan, atik depolama sahasi, karayolu gelisimini
korumak, mevcut yollara ulasim maliyetini azaltmak ve atik iiretim merkezi yatirim
maliyetlerini azaltmak i¢in elektrik ve boru hatlarina miimkiin oldugunca yakin
yerlestirilmelidir. Bu ¢alisma, kismen ilgili Kat1 Atik Kontrol Yo6netmeligi’ne ¢ogunlukla ise
cevresel ve sosyo-ekonomik faktorleri hesaba katan uluslararast uygulamalara
dayandirilmistir. Boylece ¢alisma metodolojisi ulusal ve uluslararasi g¢alismalardan elde
edilen degerler dogrultusunda farkli ¢alisma alanlarinda da uygulanabilir hale gelmistir.

CBS veri tabaninda hazirlanan veriler, ayn1 Olgege getirilmesi icin Fuzzy yontemi

kullanilmistir. Yontem ile veriler yapilan 6nceki ¢alismalarin incelenmesi, yonetmelikler ve
uzman gorlsleri dogrultusunda O ile 1 arasinda standartlastirilmistir. Olgiitlere uygulanan
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Fuzzy fonksiyon ve kullanilan degerler Cizelge 4'te ve Fuzzy uygulamasi sonucunda ayni
Olcii birimine getirilmis haritalar ise Sekil 4'te verilmistir.

Cizelge 4. Kriterler degerlendirilmesinde kullanilan deger araliklar1 ve Fuzzy fonksiyon
tipleri

Alan Uygunluk Kontrol noktalar Fuzzy
Kriterleri a b c d fonksiyonlari
Yiizey sulari 500 m 2000 m . : Increasing - S
shaped
Hakim riizear véni 45° 135° 135° | 225° Symmetric
i rizgar yonu 225° 315° 315° | 360° sigmodial
Fay hattma yakmlik 500 m 1000 m Increasing - S
shaped
Kumullar Kirmtih ve
s N kitasal kirintili Increasing - S
Litoloji Neritik kavacl h
kalkerler ayagar, shaped
Karbonat kayalar
Egim % 10 % 40 Decreasing - S
shaped
Baki 45° 135° 135° 225° Symmetric
225° 315° 315° 360° sigmodial
Yiikseklik 100 m 250 m Decreasing - S
shaped
Toprak tekstiirii Kumlu Killi Increasing - S
shaped
CORINE
Alan kullammm ve kodu: CORINE kodu:
arazi ortiisii 120,211,400,5 133
00
Yerlesim ve Svymmetric
endiistriyel 1000 m 7500 m - | 14000 m 83{ o ial
alanlardan uzakhk g
Havaalanindan Increasing - S
uzakhk 3000 m 8000 m shaped
. . . Decreasing - S
Peyzaj ve gorsel etki Om 10000 m shaped
Yoldan uzakhk 500 m 2000 m Decreasing - S
shaped
Elektrik ve boru Increasing - S
hatlarina uzakhk 100m 500 m shaped
Cizelgedeki sayisal verilerin olusturulmasinda Olgiitlerin degerlendirme ozelliklerinin agiklandig
Cizelge 3’teki kaynaklardan faydalanmigtir.

On dort adet standart hale getirilmis kriterler O ile 1 arasinda siyah- beyaz renk 6lg¢eginde her
bir kriter i¢in ayr1 ayr1 haritalanmistir (Sekil 4). Haritalarda siyah alanlar kriterlerin uygun
oldugu bolgeleri gosterir iken, beyaz alanlar ise belirlenen degerler disinda kalan uygun
olmayan bolgeleri gostermektedir. Ayrica ¢alisma kapsaminda degerlendirilen kriterlerin yer
secim uygunlugunu degerlendirmede esit diizeyde Onemli oldugu disilincesi ile kriter
agirliklandirmast yapilmamistir. Boylece sonug haritast iizerinde her bir kriter ayni 6énem
derecesine sahip olacaktir.
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Sekil 4. Standardize edilmis her bir kriter i¢in uygun alanlarin haritalanmasi
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Sekil 4 incelendiginde mevcut kati atik tesisi yerlesim alanma ve Incirlik Askeri Hava
Alanma ¢ok yakin konumlanmasindan dolay1 ¢ok diisiik uygunluk degeri almistir. Ayrica
alanin hakim riizgar yoniinde olmasi, tesisten kaynakli zararli gazlarin ve kokunun kente
tasinmasina sebep olacagi i¢in, bu yonden de uygun bulunamamistir. Caligma alaninin mevcut
yol agina yakin olmasi ¢Oplerin transfer islemi acisindan olumlu degerlendirilirken, koti
gorlintiilere sebep vermesinden dolayr peyzaj ve gorsel kaliteyi olumsuz yonde
etkilemektedir. Dogalgaz ve elektrik hatlarina uygun mesafede olmasi ise ekonomik yonden
olumludur. Ekolojik acidan kriterler degerlendirildiginde, calisma alanmi filtreleme 6zelligi
yiiksek olan killi toprak tekstiiriine sahip, ayni zamanda mevcut su yiizeylerine zarar
vermeyecek mesafededir. Arazi Ortiisiinlin tarim, mera ve cayir alan1 olarak smiflanmasi,
gecirgenligi ve gozenekliligi yiiksek olan karbonatli kaya¢ ve traverten gibi litolojik
ozelliklere sahip olmasindan dolay1 ise orta derecede uygun bulunmustur. Alanin egimi %0-
10 arasinda degismekte ve alani sinirlari icerisinde baki ¢esitlilik gostermektedir. Yiikseklik
acisindan ise belirlenen degerler disinda kalmasindan dolay1 hi¢ uygun bulunmamustir. Biitiin
bu belirlemeler dogrultusunda katmanlarin cakistirilmasi ile elde edilen sonug¢ haritasinda
calisma alaniin uygunlugu %356 ile orta derece uygun bulunmustur (Sekil 5).

Kati Atik Tesisi Kati Atik
Uygunluk Haritasi Tesis Uygunlugu

] Mevcut Kati Atik Depolama Sahasi —_ High : 1

[7777] Korunan Alanlar

Vz

-0 e e | )

Sekil 5. Kati1 atik depolama sahas1 uygunluk haritasi
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4. Tartisma ve Sonuglar

Diinyada kat1 atik depolama alanlarinin yapim ve isletme agamalar1 pek ¢ok yerel yonetim ve
karar vericiler tarafindan en onemli konulardan birisi olmustur. Hizl1 niifus artis1 sonucunda
yapilasmaya Oncelik taninmasi ile birlikte Adana’da yer alan mevcut kat1 atik entegre tesisi
yerlesim alani igerisinde kalmuis, artan kati atik liretimini karsilamakta kapasite olarak yetersiz
kalarak gerek cevre gerekse sosyal yasam iizerinde olumsuz etkilerini hissettirmistir. Biitlin
bu belirlemeler dogrultusunda Adana’da ikinci bir kat1 atik entegre tesisi insaatin1 s6z konusu
olmustur. Bu sebepten birinci kat1 atik sahasinin yer se¢im uygunlugu incelenmis ve yeni
planlanan alanlarda benzer sorunlardan kaginmak i¢in pek ¢ok farkli unsurun géz oOniinde
bulunduruldugu ¢alisma metodolojisi olusturulmustur.

Kati atik yonetimi gevresel, teknik, kentsel yasam kalitesi, halk sagligi ve sosyal yasam gibi
pek ¢ok farkli faktdrlerin anlasilmasini gerektiren karmasik bir karar verme siirecidir. Onceki
caligsmalar incelendiginde bu karmasik karar verme siireci {izerine ¢esitli ¢aligmalar yapilmis
ve alan uygunluklarinin degerlendirilmesinde ¢ok katmanli analiz yontemleri kullanilmistir.
Bu ¢aligmada da ¢ok katmanli analizler ve Fuzzy yontemi alan uygunlugunun degerlendirmesi
ve smiflandirmasinda yardimci olmustur. Fuzzy yontemi ile farkli faktorler arasindaki
belirsizlikler tanimlanmis ve karar vermedeki karmasik siire¢ kolaylastirilmistir. Calismada
politik ve finansal/ekonomik kisitlamalar (tesisin alan biytkligi,  yatirnm/igletme
asamasindaki maliyetler vb.) plan ve politikalara gore degisebilir ve gelistirilebilir
olmalarindan dolay1 degerlendirme disinda tutulmusken, degistirilmesi ve geri doniisiimii zor
olan, insan ve yaban hayati acisindan siirdiiriilebilirliginin saglanmasi gereken Onemli
cevresel faktorler ve sosyo-ekonomik faktorler altinda toplanmis 14 kriter degerlendirmeye
dahil edilmistir. Konu ile ilgili literatiir, yasa ve yonetmeliklerin incelenmesi ve uzman
goriislerinin alinmasi sonucunda bu kriterlere ait degerlendirme araliklar1 elde edilmistir. Bu
degerler Fuzzy yonteminde 0 ve 1 olan fonksiyon kontrol noktalarimin belirlenmesi ve
kriterlerin standardizasyon siirecinde kritik 6neme sahip olmustur. Ciinkii farkli deger
araliklarina sahip farkli Olgeklerdeki her degiskenin fiziksel anlammi goéz Oniinde
bulundurmak sonug haritasinin dogru yorumlanabilmesi agisindan 6nemlidir. Calisma da tiim
kriterlerin standardizasyonu ile birlikte her bir kriter i¢in ayr1 ayr1 uygunluk haritalart CBS
araciligi ile olusturulmus ve haritalarin ¢akistirilmasi sonucunda alan uygunluk haritasi elde
edilmistir.

Degerlendirme sonucunda mevcut kat1 atik depolama alani orta diizeyde uygun ¢ikmistir. Bu
durum yeni yapilacak ya da yapilmasi planlanan kati atik tesislerinde benzer problemlerle
karsilagilmamas1 i¢in uygun yer se¢iminde dikkat edilmesi gereken unsurlar1 ortaya
koymaktadir. Kriterlerin degerlendirilmesinde son 10 yili igeren ulusal ve uluslararast pek ¢cok
calismadan faydalanilmistir. Bu yonii ile calismanin farkli bolgelerde yer alan benzer
caligmalarin degerlendirilmesinde karar vericilere yol gosterici olmasi beklenmektedir. Ayrica
yeni yapilmasi planlanan tesislerin yer secimlerine karar vermede ilgili farkli otoritelerin bir
araya gelmesini saglamaya yardimci olmakta ve alanin neden secildigi ile ilgili somut verilere
dayal1 bir yaklasim gergeklestirmeyi saglamas1 amaglanmustir.
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Abstract: In recent years, the amount of land allocated to agriculture has been decreasing
because of rapid urbanization and construction, etc. This means a decrease in the land used for
agricultural production. On the other hand, there has been a decrease in the available water
resources as a result of global warming and climate change in the world. Moreover, due to the
global climate change, the pressure on these scarce resources is increasing, and the quality of
water resources is decreasing accordingly. As a result, one of the main objectives in plant
production today is to investigate the possibilities of producing more agricultural products
with the use of these limited soil and water resources. For these reasons, investigation of the
relationship between the different irrigation levels for different plant species and water-yield
relationships under different irrigation application techniques has become a necessity. Under
the traditional irrigation practices, many studies have been carried out in the fields, gardens
and greenhouses in Turkey and other countries. However, the number of researches related to
irrigation in the cultivation of the strawberry plant is very limited in the relevant literature. In
this article, the reaction of the strawberry plant under different irrigation levels is discussed.
In addition to other factors, irrigation application is an important issue in increasing the yield
value of fruit and vegetable cultivation. Therefore, the response of the strawberry plant under
different levels of irrigation water is extremely important because water is one of the scarcest
natural resources in today’s world.

Keywords: Irrigation water, water scarcity, yield, deficit irrigation

1. Introduction

Drought caused by global warming brought together the necessity to reduce the water
allocated to the agricultural sector, which is the largest user of water resources. In addition to
this negative situation in the water potential for the agricultural sector, it is a fact that
agricultural areas cannot be increased in order to increase agricultural production to meet the
needs of the world population. Under these conditions, the only way to increase agricultural
production is to obtain the highest yield with the existing soil and water resources. In addition
to other factors, the share of irrigation is very big in increasing agricultural production.
Irrigation is a very important input which enables the harvesting of high quality and quantity
of products.
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2. Water resource and irrigation

Efforts to increase crop production have been examining the optimum irrigation water
requirement under the name of irrigation planning, and they are also focusing on the possible
causes of problems and the causes of the decrease in the yield obtained. The increase in the
irrigation efficiency depends on the amount of water applied to the plant, the time of irrigation
and the method used in irrigation. Climate change does not only show its effects in the form
of an increase in temperature but also the total amount of precipitation, the distribution of
precipitation by seasons and months. With the assumption that the precipitation is constant, a
decrease of about 30% is calculated in the surface flow due to global warming (Onder and
Onder, 2007). Lack of irrigation is one of the factors limiting the yield of plants. For example,
the lack of water that may occur during the vegetative growth of the corn plant constitutes a
great risk for the yield (Moser et al., 2006). It has also been reported that drought stress
decreases yield in some grainy plants as a result of photosynthesis, light utilization efficiency
and reduction in the harvest index (Earl and Davis, 2003).

3. Strawberry production potential and irrigation

World strawberry production was 8.1 million tons in 2014 (UIB, 2017). USA, Spain, Turkey,
Egypt, Europe, South and East African countries, New Zealand, Australia and Japan are the
countries that grow the most strawberries (FAO, 2012). Looking at the world strawberry
exports on the basis of countries, Spain, which is the world's largest exporter country, realized
exports of $ 645.4 million in 2016. When we look at the countries' strawberry import rates in
the world, the largest importer country in the world in 2016 was the USA with 559.682
million dollars, it was followed by Canada with 329.982 million dollars and Germany with
268.229 million dollars. Since our country is one of the most important strawberry producers
in the world, we do not have a significant strawberry import (UIB, 2017). Strawberry
production began in the year 1970 in Turkey in the modern sense (Kececioglu, 2009).
Whereas strawberry was produced, until a recent time in Turkey, only in Istanbul, Bursa and
Karadeniz Eregli, its production is increasingly becoming widespread (Erenoglu et al., 1999).
In recent years, our country has made a significant move in strawberry production. Turkey
supplies about half of its strawberry need from the Mediterranean region (Saridas et al.,
2017a).

In our country, there are some studies on irrigation treatments in different regions and at
different levels. One of these studies was conducted in the Harran Plain. In this area, the
irrigation program was investigated with the help of the drip irrigation method and fertigation
system (Anlagan and Bilgel, 2001). The research was carried out with 3 replications
according to the split parcel trial design and irrigation intervals were determined as main
treatments and irrigation levels were determined as sub-treatments. The study consisted of 3
main treatments: D1 (irrigation per day), D2 (irrigation every 2 days), D4 (irrigation every 4
days). Sub-treatment K1 (0.70 of the total evaporation amount from Class A evaporation pan),
K2 (1 of the total evaporation amount from Class A evaporation pan) and K3 (1.30 of the total
evaporation amount from Class A evaporation pan.

As a result of the study, it was proposed that evaporation coefficient should be used as 1 in the
planning of the irrigation program for the strawberry plant irrigated with drip irrigation in
Harran Plain, that the irrigation should be done in every two days. Similarly, the "Muir"
strawberry species were investigated to test the effects of three different shade levels (35%,
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50% and 0) and three different treatment levels (40%, 60% and 100% of the available
capacity) on phenology, climate, plant and fruit characteristics (Korkmaz, 2005). In the study,
turf was used as plant growth medium and plants were grown in pots. Irrigations were made
daily and the pots were weighed before each irrigation and irrigated to supply 40%, 60% and
100% of the missing moisture depending on the irrigation treatments. In the research results;
with the increase of shade density, a delay was reported at the beginning of inflorescences and
fruit set, while the decrease in irrigation levels caused these periods to come earlier. The
amount of irrigation water given to the plants and the water consumption of the plants varied
according to the shade densities during the summer months. It was stated that the increase in
shading densities caused the fruit weight and fruit size to increase per plant in relation to the
irrigation. The first thing to be done under the conditions where water resources are scare in
order to save water is to deal with the irrigation programs.

Therefore, Nezhadahmadi et al. (2015) examined the physical and morphological responses of
three different strawberry species cultivated in a controlled and natural growing environment
by applying deficit irrigation. In the study, strawberry species were grown at different soil
moisture levels such as 25% (severe stress), 50% (moderate stress) and 75% (normal
irrigation). Significant differences (P <0.05) were obtained between strawberry species in
terms of drought stress treatments, environmental and the duration of drought stress. In the
study, it was concluded that drought stress and duration of stress had negative effects on
different growth parameters. Furthermore, it was found out that the plants grown under
natural conditions were more capable of coping with stress than the plants grown in controlled
environments. Another study in which different irrigation levels were discussed was
conducted by Saridas et al. (2017a). In this study, the effects of different irrigation levels and
bio-activator (ComCat) applications on fruit quality criteria of “Rubygem” strawberry species
were investigated. In the study, IR100, which is the total amount of evaporation measured
from the A-Class evaporation pan, IR50 to which half of the water will be applied (50%),
IR75 to which 75% of the water will be given and IR125 treatments to which 125% of the
water will be given were examined as four different irrigation levels. In addition, bio-activator
applications were carried out 4 times in three weeks’ intervals approximately two months
after plantation. The effect of the bio-activator on the parameters studied was found to be
insignificant. As a result of the study, it was found that deficit irrigation caused a decrease in
fruit weight. However, due to the importance given by consumers to the quality, the
sugar/acid level in the fruits and the increasing content of sugar could be an important strategy
for the strawberry growers. However, they have also determined that the fruit flavour can be
increased by the application of full irrigation with bio-activator which does not cause a
decrease in the fruit weight. In addition to this study, Saridas et al. (2017b) examined the
effects of a bio-activator, Combat, which is produced from seaweed and special wild plants on
Kabarla strawberry species in terms of quality and content under four different irrigation
levels (IR100, which is the total amount of evaporation measured from A-Class evaporation
pan, IR50 with 50%, IR75 with 75% and IR125 with 125%). The fruit size (diameter, length
and weight) was found to be the lowest in May due to the increased temperature and
decreasing plant viability. While the bio-stimulant application negatively affected the TSS
content, the IR50 irrigation treatment increased statistically significantly.

4. Discussion and Conclusions
There are some studies on irrigation practices in different regions and different levels. In some

studies, the drip irrigation method and fertilization system was examined to determine the
irrigation program of the strawberry. In another study, turf was used as plant growth medium
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and plants were grown in pots. It is seen that the cultivation environment is generally a pot in
the research conducted on strawberry species. Although there are some studies conducted in
greenhouse conditions, it will be useful to increase the number of such studies. As a result,
water-yield relationships should be investigated in strawberry plants in different planting
intervals and so on.
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Abstract: The most basic and most important applications in plant production are the
application of irrigation water. Irrigation applications are very sensitive because the soil
which is an environment for plant growth is not homogeneous in every part and depth. The
soil has a very heterogenic structure depending on the location and depth. This leads to
difficulties in the application of irrigation water to the root area of the plant. A successful
irrigation application depends on the precise and accurate measurement of the water content
in the soil. Basically, direct and indirect measurement methods could be used to find out the
soil water content in the plant root region. The method of direct measurement is based on
sampling some spoilt and an intact soil; which is exhausting, laborious and time-consuming.
In addition, in the direct measurement method, the measurement of the soil water content
requires at least one day because the soil samples are stored in the drying oven. However, soil
water content could be measured more quickly with indirect measurement methods. However,
a limiting factor in the indirect measurement methods is that the accuracy of the devices
and/or instruments used may be low. In this article, the possibilities of determining the water
content in the plant root area are discussed because the most basic issue in a successful
irrigation application depends on the most accurate measurement of the water content in the
soil.

Keywords: Water scarcity, water harvest, soil water content

1. Introdiction

The success of irrigation practices in plants depends on giving the right amount of water
needed at the right time with the use of the most appropriate method to the plant root region
(Tezcan and Kaman, 2018; Saltiirk, 2006). Soil water is defined as the water capacity in the
soil or the water holding capacity of the soil. Water is indispensable for soil and the creatures
in the soil as well as the other living things. However, if the water in the soil is more than the
water holding capacity of the soil, it can damage the soil and soil life and then decrease the
soil yield (Uytun et al., 2013). Producers tend to apply over-irrigation, especially because of
the difficulties they face in determining the right irrigation time. As a result, wastewater with
high salt concentration contaminates the groundwater due to the excessive use of fertilizer in
irrigation practices. There is significant and ever-increasing pressure on water resources in
order to avoid environmental damage resulted from excessive irrigation practices and to
achieve optimal production and economic income by providing appropriate irrigation
management. For this reason, it is necessary to accurately measure the water requirement of
plants and moisture in the plant root area in order to ensure the more efficient use of water
resources in agricultural applications (Karaca et al., 2017). The methods used in the
1 Akdeniz University, Faculty of Agriculture, Department of Agricultural Structures and Irrigation, 07058

Campus, Antalya, Turkey
* Corresponding author (H.Kaman): hkaman@akdeniz.edu.tr
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determination of soil moisture are divided into two as direct methods in which the mass of the
water is determined and indirect methods in which any soil properties dependent on soil
moisture content is measured (Oztas, 1997).

2. Gravimetric method

In these methods, water in the soil is removed from a soil sample by evaporation, washing or
chemical reaction, and the amount removed is measured (Demiralay, 1977; Gardner, 1986).
The method is also known as drying and weighing. Using this method, the collected soil
samples are weighed and dried (105 + 5) © C in the oven. The drying process must continue
until the difference between two consecutive weighings reaches at least 0.1% unchanged mass
(Uytun et al., 2013). Although the gravimetric method is considered to be the most accurate
method for measuring the right soil moisture, the biggest disadvantage of it is the destruction
of the test plots and soil profiles due to the fact that it is not possible to take more than one
sample from the same point.

3.Indirect methods

Indirect methods are based on the changes in the physical and physicochemical properties of
the soil depending on the amount of water. In most of these methods, the determination of the
moisture can be made easily by means of permanent sensors placed in the ground or the
sensors placed at the time of reading into the special slots opened in the soil (Uytun et al.,
2013). The main disadvantage of this method is that each sensor should be calibrated for the
land to be measured and that the soil and soil conditions, salt in the soil and such minerals
affect the calibration values.

Tensiometer: Tensiometers consist of a body filled with water, a ceramic tip and a vacuum
indicator. Once the tensiometer is placed in the ground, the body must be tightened and filled
with soil to ensure good contact between the ceramic tip and the soil. As the water in the soil
is used by the plants, the water in the tensiometer will increase the vacuum in the tensiometer
because the water in the tensiometer will be forced out, which is followed with the help of the
indicator. When the soil is watered, the vacuum inside the tensiometer draws water from the
soil and the measured vacuum value decreases (Uytun et al., 2013).

TDR (Time Domain Reflectometry): TDR method consists of the metal rods placed in the soil
in parallel to each other (probe, sensor, conductor), and it is based on measuring
electromagnetic waves sent from a voltage source via sensor and thus the travel time between
the two points in the soil (signals). The travel time between the two ends of the metal rod of
the electromagnetic signal is related to the dielectric constant (e) of the medium. This is
defined as soil permittivity of the soil (Oztas, 1997; Hartmann, 1996). The advantage of this
method is that the volumetric water content of the soil is directly measured. However, the
disadvantage of the device is that it is expensive and contains high salt and organic matter.
Especially in fine-grained soils, it cannot carry out an accurate measurement in the soil (IST,
2008).

FDR (Frequency Domain Reflectometry): In general, the working principle is similar to the
TDR method. In the FDR method, the sensors are made in two different ways, consisting of a
pair of circular metal rings and a circular metal ring formed into a capacitor, and they can
carry out two different measurements. The sensors are placed in the environment where the
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measurement will be carried out and they measure the frequency of the electromagnetic waves
(Mufioz-Carpena et al., 2008).

Neutron scattering method: This method is based on the detection of hydrogen atoms in the
water in the soil by slowing down the neutrons scattered from the radioactive source of
hydrogen atoms with a high deceleration capacity. Since the source of hydrogen in the soil is
mostly water, the slow neutrons counted around the fast neutron source are a good way to
measure the soil water content (Yildirim, 2012). The amount of soil moisture corresponding
to the number of neutrons slowed in the previously prepared calibration curve is obtained
directly. The difficulty and risk of environmental control of the radioactive substances used
limits the use of these devices. In addition, special training and attention requirements for the
use of these devices and their high costs are the disadvantages of this device. The advantage
of this method is that it is possible to perform accurate soil moisture measurements by neutron
method (IST, 2008).

Resistance block: Resistance blocks are based on the principle of measuring the electrical
resistance between metal conductors placed in gypsum, plaster stone or porous plastic blocks
and associating this resistance with the soil moisture. As the soil moisture content increases,
the electrical conductivity increases due to the melting gypsum molecules and the number of
ions (KOP, 2016). Then, the function found during the calibration of the soil is transferred to
moisture. There is a relationship between the soil moisture content and the block resistors, and
the resistance decreases as the number of water increases. The advantages of this method are
as follows; it is cheap, easy and practical for measuring. The disadvantages are; difficulties in
the installation stage, the lack of accurate measurement in rough soils, the risk of hollowing in
the soil at the burial stage, shorter period of use and the need to choose according to the
structure of the soil (Uytun et al., 2013).

4. Discussion and Conclusions

As a result, soil moisture sensors that are rapidly increasing with the development of
technology can easily measure the soil moisture in the soil where agricultural production is
made. In this way, the effective planning of irrigation programs can contribute to a significant
amount of water saving by avoiding wasting water. However, it is important to develop
sensors that provide high accuracy results under all conditions.
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Abstract: Earth shapes, physiographic and morphometric maps have been drawn by hand in
the past. With the development of spatial technologies, automatic production of landforms
and storage in databases has become easier and has been used more effectively by many
disciplines interested in physical plans such as geomorphology, soil, ecology and landscape
planning. This study aims to classify the landforms of Ulubey Canyons by morphological
analysis with Topographic Positions Index (TPI) using Geographical Information Systems.
Usak Ulubey Canyon is the second largest canyon in the world after the Grand Canyon in
Arizona, USA. The canyon, located in the Ulubey district of Usak, consists of a main canyon
along the Ulubey and Banaz streams and dozens of large side canyons connected to it.
ASTER Digital Elevation Model (DEM) with 30 m resolution was used to form the
morphological classifications. Morphological parameters such as slope, curvature, height
difference, topographic aperture, etc. are used to generate the land morphology. The Jennes
algorithm used in the TPI calculation uses a multi-scale approach by placing a quadratic
polynomial in the specified window size using the least squares. In this study, 300 m and
2000 m window widths were combined for landform classification. The morphological
classes are classified into 10 class including i) canyons, deeply incised streams ii) mid-slope
drainages, shallow valleys iii) upland drainages, headwaters iv) U-shape valleys v) plains vi)
open slopes vii) upper slopes, mesas viii) local ridges/hills in valleys ix) mid-slope ridges,
small hills in plains X) mountain tops, high ridges. The information obtained from this study,
classification of surface morphology considered as natural boundaries for land variables (soil,
vegetation, height, etc.) with different characteristics will be useful in determining land
degradation and geomorphology.

Keywords: Landform, Ulubey canyon, topographic position index

1. Giris

Son yillarda arazi formunun siniflandirilmasi icin otomatik tekniklerin uygulanmasi ¢ok
yaygin hale gelmistir (De Reu vd. 2013; Grohmann ve Riccomini 2009; Han vd. 2011; Ilia vd.
2017; llia | vd. 2013; Mokarram vd. 2015; Mokarram ve Sathyamoorthy 2018; Rigol-Sanchez
vd. 2015; Seif 2014; Skentos ve Ourania 2017; Tagil ve Jenness 2008). Arazi formu
siniflandirmasi yer bilimleri ile sinirli olmayip 6zellikle arkeoloji, ekoloji, tarim, ormancilik,
kirsal peyzaj planlama, afet yonetimi gibi bir bilim dali i¢in de 6nemli bir veri kaynagi oldugu
kanitlanmistir (Ho ve Umitsu 2011; Hoersch vd. 2002; Mac Millan vd. 2003; Martin-Duque
vd. 2003; McNab 2007; Mert vd. 2013; Orug vd. 2017; Ozdemir ve Ozkan 2016; Verhagen ve
Dragut 2012). Morfometri, yer sekillerinin kantitatif bir tanimi saglar ve matematik,

! Cukurova University, Landscape Architecture Department, Adana, Turkey

* Corresponding author (iletisim yazar1): acilek@cu.edu.tr
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miihendislik ve son yillarda bilgisayar bilimi kombinasyonunu kullanarak tiiretilmektedir.
Blaszczynski’ye (1997) gore arazi morfolojisi yer sekilleri, ovalar, dag silsileleri gibi biiyiik
olgekli ozelliklerden bireysel tepeler ve vadiler gibi kii¢lik dlgeklere kadar degisen diinyanin
ylizeyindeki spesifik jeomorfolojik 6zellikler olarak tanimlanmaktadir. Tepe, ova, vadi gibi
topografik ozellikler egim, derinlik ve engebelilik hakkinda bilgiler verdigi i¢in peyzaji
etkileyen fiziksel ve biyolojik islemler i¢in 6nemlidir. Bitkilerin dogal habitatlari, erozyon
potansiyeli ve giines radyasyonu arazi formu ve konumu ile dogrudan ilgilidir.

Sayisal yiikseklik modelleri (SYM) topografyanin digital olarak temsil edilmektedir ve
1970’lerin basindan beri her alanda kullanilmaktadir. SYM’ler ve gim, baki, gdlgeli yamaglar,
hidrolojik yap1 gibi bu veriden iiretilen veriler jeomorfolojik ve jeomorfometrik ¢aligsmalar
icin arastirmacilar tarafindan kullanilmistir. Jeomorfolojik arastirmalarda, arazinin
morfometrik parametrelerinin incelenmesi, arazi formunun yorumlanmasi i¢in biiylik 6nem
tasimaktadir. Arazi morfolojisi verisi multispektral goriintiiler ile birlikte kullanildiginda
jeoloji, litoloji, toprak, arazi oOrtiisii’kullanimi, fay hatlar1 gibi bir¢ok yersel bilgi i¢im hizli ve
faydali bilgiler saglamaktadir.

Bu calismada da SYM verilerine gelismis konumsal istatistik ve goriintii isleme algoritmalari
uygulayarak Usak Ulubey Kanyonunda arazi formlarini topografik poziyon indeksi (TPI)
yardimiyla arazi formlarinni yar1 otomatik olarak tanimlamak ve siniflandirmaktir.

2. Materyal ve Yontem
2.1. Cahsma Alani

Calisma alani, Ege Denizi'ne akan Biiylik Menderes Nehri’nin baslica kollarindan olan Banaz
cay1 ve Ulubey Deresi’nin gegtigi alan1 kapsayan Ulubey kanyonlart 500-1000 m genislige,
135-170 m derinlige ve 40-45 km uzunluga sahip olup Banaz-Ulubey akarsular1 boyunca
uzanmaktadir. Dikey tektonik hareketlerden etkilenerek Biiyilk Menderes Grabeninin
¢okmesiyle Horst-Graben sistemi seklini alarak karstik bir olusum meydana getirmistir. 27
Haziran 2013 tarihinde tabiat parki olarak ilan edilen Ulubey Kanyonu ve cevresi jeolojik,
jeomorfolojik, bilimsel ve kiiltiirel acidan ender ozelliklere sahiptir. Ege ve I¢ Anadolu
bolgeleri arasinda bir gecis alani iizerinde bulunmasi sebebiyle her iki bolgenin iklim
ozelliklerini bir arada gosterir. Ege kiyilarina gore yazlari sicak ve kurak gecen, kislari ise I¢
Anadolu Bolgesi’ne gore daha iliman gecen bir gegis iklimine sahiptir. Ege Denizi {izerinden
gelen hava kiitlelerinin getirdigi yagislar bolgenin iklimini nemli hale getirir. Yillik ortalama
yagis miktar1 551.0 mm’dir ve aylara-mevsimlere gore diizensiz bir dagilis gostermektedir.
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Sekil 1. Calisma alan1 ve yiikseklik haritasi

2.2. Method
2.2.1 Topografik Pozisyon Indeksi (PTI)

Andrew Weiss TPI kavrammi ve nasil hesaplanacagini ESRI Uluslararas1 Kullanic
Konferansinda bir poster sunum ile ortaya ¢ikarmistir (Guisan vd. 1999; Jones vd. 2000;
Weiss 2001). TPI'yi farkli Glgeklerde ve egim verisini kullanarak bir alani hem egim
durumuna (sirt, vadi tabani, orta egim vb.) hemde arazi formuna gore (dik dar kanyonlar,
genis vadiler, ovalar, agik yamaclar vb.) smiflamaktadir. Gelistirilen algoritma sisteminin
basitce temeli bir pikselin yiikseklik degeri ile o hiicrenin etrafindaki komsu piksellerin
ortalama degeri dikkat alir. Cikan deger pozitif ise o pikselin diger piksellerden yiiksek
oldugu, negatif ise de diisiik oldugu anlamina gelmektedir. Ayrica pikselin egim derecesi de
baz1 siniflarda dikkate alinmaktadir. Eger bir hiicre komsu hiicrelerinden 6nemli oranda
yiiksek ise o bolgeler tepe veya sirt olarak siniflandirilmaktadir. Komsu hiicrelere gére 6nemli
derecede diigiik degerler ise o hiicrenin vadi tabani veya tabana yakin oldugunu
gostermektedir. Sifira yakin degerler ise diiz alanlar1 veya orta egimli alanlar olarak
siniflandirilir. Bu durumda egim derecesi de hesaba dahil edilerek diiz alanlar ile orta egimli
alanlar ayirt edilmektedir (Sekil 2).
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Sekil 2. TPI degerlerinin arazi formunun belirlenmesindeki durumu (Jenness 2006)

TPI hesaplamasi dogal olarak biiyiik oranda 6lgege baghdir. Bir sira daglardaki tepe noktasi
bir otoyol ingaat ekibine agilan sirt veya bir fareye ise diiz bir alan olarak algilanabilir
(Jenness 2006). Boylece iiretilen siiflandirmalar tamamen peyzaj analizinde kullandiginiz
olgege baglidir. Ornegin Sekil 3 de verilen cizimde TPI i¢ farkli dl¢ek kullanilarak ayn1 nokta
icin hesaplanmistir. Kullanicilar kendi ¢alismalarinda hangi 6l¢egin en uygun oldugunu
dikkatlice diisiinmelidir. Biiylik habitatlarin 6zellikleri hakkinda bir ¢alismada biiyiik ve
belirgin bir arazi formu tanimlanabilir.

Ug farkh élgekte TPI hesaplamasi

TPI~0 TPI >0 TPI< 0

I

I

e -~

'S
]

Sekil 3. Farkli 6l¢eklerde TPI hesaplamasi (Jenness 2006)

Ornegin bir dag aslani cevresindeki yiizlerce metre yiiksekligindeki sirt ¢izgisi kiiciik tepeler
ve engebelilikten daha fazla etkilenecegi muhtemeldir. Diger bir 6rnekte kanyonun dibindeki
kiigiik bir tepenin iistiindeki nokta bir dlgekte kanyon olarak siiflandirilirken, bagka 6lgekte
tepe olarak siniflandirilabilir. Uygulamada her ikiside dogru ve gecgerli bir simiflandirmadir.
Kullanicilar hangi 6lgegin calismasinda uygun oldugunu belirlemesi gerekmektedir. Olgek
TPI analizinde kullanilan komsu pikseller tarafindan belirlenmektedir. Az komsu piksellerin
dahil edilmesi ile kiigiik ve yerel tepeler, vadiler; ¢cok komsu piksellerin dahil edilmesi biiyiik
Olcekli ozellikler siniflanir (Sekil 4). Her iki komsuluk smiflandirmalarinin ve egim
durumunun kullanilmasi ile Weiss (2001) tarafindan yaklagim gelistirilerek 10 sinifli arazi
formu siniflart meydana gelmistir.

101



Kii¢iik Komsulukta Egim Durumuna Géore Siniflandirma

DiisiikTPI Cok yiiksek  OrtaTPI OrtaTPI Cok diisiik
TPIL Dik Egim Az Egim TPI

Biiyiik Komsulukta Egim Durumuna Gére Simiflandirma

gy

— S + : Sirt )
/ Skt
4 ! — -4
Orta .

-

<
-§_<

1
n-----%
-

-
-
- -
"N
.
-~
-

Cok yiiksek  Cok diisiik OrtaTPI Yiiksek Cok diisiik
TPI1 TPl Dik Egim TPI1 TPI
Sekil 4. Farkli komsuluk hesaplamalarinda TPI ve arazi formu siniflandirmasi (Jenness 2006)

3. Bulgular

TPI degerleri iki farkli komsuluk mesafesi kullanilarak hesaplanmistir. 300 m yarigaph
dairesel komsulukta 10 piksel yaricapinda hiicrelerin degerleri hesaba dahil edilerek
yapilmaktadir. 2000 m yaricaplh dairesel komsulukta ise 67 piksel yaricapinda komsu
hiicrelerin degeri hesaplanmistir. 300 m yarigapli veriden kanyonlar ve yan baglantilart
detayl bir sekilde cikartilirken, 2000 m yaricap: veri ile genel kanyon sistemi (Sekil 5) ortaya
konulmustur.
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Sekil 5. Ulubey kanyonlari

TPI degerleri 300 m komsulukta 141 ile -183 arasinda, 2000 m komsulukta ise 660 ile -487
arasinda bulunmustur. Sifira yakin alanlar diiz alanlar1 (egimin sifira yakin oldugu yerler) ve
orta egimli alanlari, yiiksek degerler zirve ve sirtlari, eksi degerler ise vadi ve kanyonlari
gostermektedir (Sekil 6).
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Sekil 6. Farkli komsuluklarda (300m ve 2000m) TPI verisi iiretimi

..A

TPI verileri {iretildikten sonra CBS yazilimlar1 kullanilarak arazi formu verisi iretilmistir
(Sekil 8). Cizelge 1°de belirtilen TPI deger araliklar1 Model Maker kullanilarak otomatik
siniflayict modeli uygulanmigtir. Bu model igerisine ¢alisma alani sinir1, TPI 300, TPI 2000
ve SYM verileri dahil edildiginde otomatik olarak hesaplamalar yapilacak ve arazi formu
sonu¢ haritas1 10 simifta siniflanacaktir. Boylelikle islemler arasinda iiretilecek veri (Sekil
7°da yesil renkli veriler) kalabalig1 ve olas1 yanlis degerler girilme hatas1 dnlenecektir. Model
istenildigi takdirde ise TPI deger esikleri degisikligine olanak saglamaktadir.

Sekil 7. TPI verisinden arazi formu tiretilmesinde ArcGIS yazilimiyla modelin uygulanmasi
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Sekil 8. Ulubey alt havzasi Arazi formu siniflar1 haritasi

TPI degerleri ve egim derecesi dikkate alinarak caligma alani i¢in arazi form siniflar
dretilmistir. Toplamda on farkli sinif her hiicredeki iki farkli komsuluktaki TPI degerlerinden
esik degerler kullanilarak siniflandirilmaktadir. Ornegin kanyon alanlar kii¢iik ve biiyiik
komsulukta -1 degerine esit veya kiiciik olmasi gerekmektedir. Ovalar/diizliik alanlar ise
kiigiik ve biiyiik komsulukta -1 ile 1 arasinda ve egim derecesi de 5 dereceden diisiik olmasi
gerekmektedir. Olusturulan arazi formlarinin alan ve yiizde dagilimi Cizelge 1°de verilmistir.
Ozellikle ovalar ve agik yamaglarin ¢alisma alaninda baskin smiflar olarak gériilmektedir.
Ancak kanyonlarinda 6nemli miktarda alan kapladig: dikkat ¢ekmektedir.

105



Cizelge 1. Calisma alan1 arazi formlari siniflari, kapladig: alanlar ve TPI degerleri (Weiss,

2001)

Arazi formu Alan Siniflama tamimlari

Siniflart Ha % Egim Kiiciik Biyiik
Komsuluk Komsuluk

(300 m) (2000 m)

anyonlar, Derin 451017 | 21| - TPI<-1 TPI<-1

Akarsular

Orta egimlidrenajlar. | 1169387 | 53| - TPI<-1 -1<TPI<1

s1g vadi

Yuk.sek drenajlar, Ust i i TPI < -1 TPI > 1

nehir kollar1

U seklinde vadiler 6677.37 3.1 - -1<TPI<1 TPI<-1

Ovalar, diizlikler 107510.76 | 49.3 <5 -1<TPI<1 -1<TPI<1

Acik yamagclar 60353.19 | 27.7 >5 -1<TPI<1 -1<TPI<1

Platolar 8445.06 3.9 - -1<TPI<1 TPI>1

Lokal

sirtlar/Vadilerdeki 303.39 0.1 - TPI > 1 TPI<-1

tepeler

Orta egimli

sirtlar/Ovalardaki 12482.37 5.7 - TPI>1 -1<TPI<1

kiiciik tepeler

Dag zirveleri/ yiksek | 0109 | 28] - TPI> | TPI> 1

sirtlar

4. Tartisma ve Sonuglar

Jeomorfolojik analizlere dayanan CBS ve uzaktan algilama teknikleri ile birlikte peyzaj
analizi ve haritalama teknikleri dogal kaynaklarin yonetimi i¢in faydali araglardir. Bu
calismada yar1 otomatik bir arazi formu siniflarini tiretmek i¢in TPI indeksi kullanilmistir.
Weiss (2001) tarafindan gelistirilen metodoloji kullanilarak ekoloji, toprak, jeoloji, planlama
gibi konularda ¢alisan arastirmacilar i¢in 6nemli olabilecek ve ¢ok ¢esitli peyzaj morfolojik
ozellikleri saglayacak yaklagim Biiyilkk Menderes Havzasi Ulubey kanyonlarinda TPI’nin
topografik o6zellikleri tanimlamak i¢in giiclii bir ara¢ oldugu ortaya konulmustur.

Sonu¢ olarak, kanyonlarin hem jeolojik ortamin hem de topografyanin jeomorfolojik
gelisimine katkida bulunan faktorler oldugu goriilmektedir. Alanin biiyiik bir boliimiinii
ova/diizliik alanlar olustururken, nehir aglar1 etrafinda ¢ok sayida kanyonlar meydana geldigi
goriilmektedir. Arazi formunun olusturulmasi ile boylesi farkli arazi tiplerinin tespit edilmesi
one c¢ikmaktadir. Otomatik olarak arazi formu siniflandirmasinin morfoloji ile ilgilenen bilim
dallart i¢in giiclii bir cografi islem teknigi oldugunu gostermektedir. Arazi formu siniflarinin
jeolojik birimler ile iligkilendirilmesi ise jeomorfolojik yap1 ve jeolojik yapinin olusumu
hakkinda anlamli bilgiler i¢in kullanilabilmektedir. Ayrica bu verilere ek olarak SYM’lerden
iiretilmis arazi rolyefi, egrisellik, topografik agiklik, egim, vadi derinligi, yiizey piiriizliligi
gibi verilerle daha detayli morfometrik analizler yapilabilir.
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Determation of Indikator Plant Species for The Productivity of
Red Pine (Pinus brutia Ten.): A Case Study from Diizlercam
(Antalya)

ibrahim Keten!, Serkan Giilsoy?*

Abstract: In this study, it was aimed to determine the indicator plant species for the growth
efficiency of red pine (Pinus brutia Ten.) stands. Red pine is a main forest tree species which
has economic and ecological importance for Turkey. Determination of plant species that may
be indicative of the productivity of red pine species is thought to obtain practical knowledge
for species-related applications. In this context, the study was carried out in 51 sample areas
in the Diizlercami region of Antalya, which is one of the important distribution areas of the
species. In the field studies, 63 different plant species were identified. In each of the sample
areas, bonitet index values were calculated for 75 years with age and height measurements of
the plus trees of red pine species. Bonitet index values and binary data set of plant species
were correlated with Spearman Correlation Analysis. Although the productivity of red pine
species positively correlated with Arbutus andrachne L. and Quercus cerris L. species, it
showed negative correlation with Asphodelus aestivus Brot. and Osyris alba L. species. As a
result of this study, it is aimed to present important practical information for the practitioners
with ecological comments on these plants which may be indicative of productivity in red pine
distribution areas in the region.

Keywords: Diizlergami district, red pine, indicator plants, spearman correlation analysis,
productivity.

Kizilcam (Pinus brutia Ten.) Tiiriiniin Verimliligi icin Gosterge
Bitki Tiurlerinin Belirlenmesi: Duzlercami (Antalya) Ornegi

Ozet: Bu calismada kizilcam (Pinus brutia Ten.) mescerelerinde yetisme ortami
verimliliginin gdstergesi olabilecek bitki tiirlerinin belirlenmesi amaglanmistir. Kizilgam,
Tiirkiye i¢in ekonomik ve ekolojik anlamda biiylik 6nem arz eden asli orman agaci
tirlerimizdendir. Kizilgam tiirliniin verimliliginde gdsterge olabilecek bitki tiirlerinin
belirlenmesi ile pratikte kolaylik saglanacak bilgilerin edinilmesi diisliniilmektedir. Bu
baglamda tiiriin 6nemli yayilis alanlarindan birisi olan Antalya Diizlercami yoresinde toplam
51 ornek alanda ¢alisma yapilmistir. Yapilan arazi ¢alismalarinda 63 farkli bitki tiirii tespit
edilmistir. Ornek alanlarin her birisinde, kizilgam tiiriiniin iistiin agaglarinin yas ve boy
Olciimleri ile 75 yas icin bonitet endeks degerleri hesaplanmistir. Elde edilen bonitet endeks
degerleri ile bitki tiirlerine ait var-yok seklindeki ikili veri seti Spearman korelasyon analizi
ile iliskilendirilmistir. Calismada kizilgam tiiriniin verimliligi Arbutus andrachne L. ve
Quercus cerris L. tiirleri ile pozitif, Asphodelus aestivus Brot. ve Osyris alba L. tiirleriyle ise
negatif olarak istatistiksel anlamli iliski gostermistir. Sonu¢ olarak yapilan bu calisma ile
yoredeki kizilgam yayilis alanlarinda verimliligin gdstergesi olabilecek bu bitkiler tizerinden
ekolojik yorumlar yapilarak uygulayicilar i¢in 6nemli pratik bilgiler sunulmasi amaglanmistir.

! Isparta Uygulamali Bilimler Universitesi, Orman Fakiiltesi Orman Miih. Boliimii, 32200 Ciiniir, Isparta
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Anahtar Kelimeler: Diizlergami yoresi, kizilgam, gosterge bitki, spearman korelasyon
analizi, verimlilik.

1. Giris

Tiirkiye’de toplam orman alanmi yaklasik olarak 22,3 milyon hektar olup, toplam alanin ise
yaklasik 19,6 milyon hektar1 koru ve 2,7 milyon hektar1 baltalik seklinde ayrilmakla birlikte,
yine bu alanin yaklasik 13,9 milyon hektar: saf ormanlardan olusurken, 8,4 milyon hektarinda
ise karigik mescereler yer almaktadir (OGM, 2017). Genel dagilimlart bu sekilde siralanan
ormanlar igerisinde sirasiyla en genis yayilisa sahip tiirler ise meseler (5.9 milyon ha),
kizilcam (5,6 milyon ha), ve karagam (4,3 milyon ha) oldugunu sdylemek miimkiindiir.
Bunlar igerisinde meselerin ¢ok sayida farkli tiirlerden (sag¢li mese, palamut mesesi, kermes
mesesi vb.,) ibaret oldugu diislintildiigiinde tek bir tiir olarak aslinda en genis dagilisa sahip
olan taksonun kizilgam (Pinus brutia Ten.) oldugunu sdylemem miimkiindiir. Dolayisiyla
toplam yayilis alani itibariyle lilkemizde en Onemli asli orman agaci tiiriiniin kizilgam
oldugunu sdylemek yanlis olmayacaktir. Diger yandan kuzey yarim kiirede 15°-45° boylam
ile 32°-45° enlem dereceleri arasini kapsayan gesitli diinya iilkeleri igerisindeki dagiliminda
(Giirboy, 2007), yine en genis yayilisin1 Tiirkiye’nin giiney ve bati kesimlerinde (Akdeniz,
Ege ve Marmara bolgeleri) gerceklestirmektedir (Mirov, 1967; Oktem, 1987; Boydak vd.,
2006). Ayrica bu tiirlin en yaygin oldugu bu bdlgeler haricinde Karadeniz ve Gilineydogu
Anadolu bdlgelerinde ise lokal olarak yayilis alanlar1 mevcuttur (Arbez, 1974; Oktem, 1987,
Boydak vd., 2006).

Pinaceae familyasi iginde yer alan bu tiiriin tipik bir Akdeniz elementi olarak tanimlanan bitki
tiirli oldugunu sdylemek miimkiindiir (Hanley ve Fenner, 1997). Akdeniz bolgesinde deniz
kiyisindan baglayip, 1200-1300 m yiikseltilere kadar ormanlar kurmaktadir (Isik ve Kara,
1997). Cogunlukla saf orman goriiniimiindeki bu tiirtin Akdeniz bolgesinde daha ¢ok karagam
ile olmak iizere, kismen ise sedir, ardi¢ ve goknar tiirleriyle karisima girdigi orman alanlari
mevcuttur (Alemdag, 1962). Bununla birlikte tiiriin yayilis alan1 igerisinde birliktelik arz eden
onemli bitki tiirleri olarak ise kermes mesesi ve sacli mese olmak tlizere cesitli mese tiirleri,
sandal, sakiz agaci, menengig, tiiylii laden, tespih calisi, siyirgr gibi bitki tiirlerini saymak
miimkiindiir. Tklim istekleri agisindan tipik bir 151k agac1 olan bu tiiriin, sicaklik istegi de
yiiksektir. Saat¢ioglu ve Pamay (1967), tarafindan bu tiiriin yillik ortalama sicaklik degeri 10-
25 °C arasinda olan yerlerde optimum yayilis gosterdikleri ifade edilmistir. Bu tiiriin 6zellikle
hizli gelisen ve giiclii kok sistemleri ile yaprak yiizey alanlarinda daralma gibi bazi
adaptasyonlar1 sayesinde belirtilen sicaklik degerleri arasinda farkli kaya¢ formasyonlar
iizerindeki kisith toprak kosullarina dayaniminin yiiksek oldugu goriilmiistiir (Atay vd., 1989;
Tavsanoglu ve Giirkan, 2004). Zira belirtilen bu sebeplerin ise tiirtin 6zellikle Akdeniz
bolgesinin kurak ve yiiksek sicakliktaki ekstrem kosullarinda saf mescereler kurmasina, diger
bir ifade ile s6z konusu kosullara ekolojik toleransinin yiiksek olmasi sonucunda bu alanlarda
egemen tiir olmasina imkan tanimaktadir (Tas, 2017). Dolayisiyla ozellikle Akdeniz
bolgesinde ifade edilen bu zor yetisme ortami kosullarinda bu tiirlin agaclandirma
calismalarinda (Konukgu, 2001), hatta hizl1 gelisimi sebebiyle endiistriyel plantasyonlarda da
tercih edildigi gériilmiistiir (Usta, 1991; Boydak vd., 2006; Ozkan ve Ozdemir, 2016).

Tiim bu agiklamalardan anlasilacag: iizere kizilgam tiirii hem ekolojik hem de ekonomik
acidan Tirkiye’deki en 6nemli agag tiirlerinden birisidir. Bu sebepten dolayi tiire ait farkl
konulardaki pek ¢ok calismanin yani sira, kizilgamin verimliligi ile yetisme ortami faktorleri
arasindaki iligkiler konusunda da ¢alismalar yapilmistir (Tetik vd., 1997; Kuzugiidenli, 2006;
Celik ve Ozkan, 2015; Altindal, 2015; Ozel vd., 2012). Yetisme ortami-verimlilik iliskileri
konusu igerisinde tiirlin yoresel dlgekte verimliligi i¢in gosterge olabilecek bitki tiirlerinin
belirlenmesi ise ayr1 bir énem arz etmektedir. Bu tip bir calisma ile uygulayicilara 6nemli

111



pratik bilgilerin sunulmasi miimkiin olmaktadir. Ozellikle buradan edinilen pratik bilgiler,
tiire ait agaclandirma sahalarinda potansiyel anlamda verimliligin kestirimi agisindan
degerlendirilebilmekte olup, bu durum Tiirkiye ormanciliginda verimli dogal kizilgam
ormanlariin devamliliginin saglanmasi ve bozuk nitelikteki orman sahalarinin verimli hale
getirilmesi asamasinda katki saglayabilmektedir.

Tiim bu bilgilerin 1518inda Diizlergam1 (Antalya) yoresinde gerceklestirilen bu c¢aligmada
iilkemiz i¢in Oonemli asli agac tiirlerinden kizilcamin, farkli ekolojik ortamlarda yayilis
gosterdigi sahalardaki bitki tiirleri tespit edilmistir. Ayrica bu sahalarda kizilgamin {ist boy
(bonitet) tespiti gerceklestirilmistir. Son olarak vejetasyon ve bonitet iligkileri istatistiksel
olarak test edilmis olup, yoredeki kizilgam ile yapilacak olan agaclandirma caligsmalarinda
verimliligin gostergesi olabilecek bitki tiirlerinin belirlenmesi amaglanmastir.

2. Materyal ve Yontem
2.1. Calisma alani

Calisma alan1 Diizlercami yoresi Antalya il smirlar igerisinde yer almakta olup, 30°25 —
30737’ dogu boylamlar1 ve 36" 55— 37°15 kuzey enlemleri arasinda kalmaktadir (Sekil 1).
Calisma alan1 smirlar igerisinde en yiiksek hakim nokta 1550 m olan Goktiinek Tepesidir.
Calisma alanin en diisiikk noktasi ise 70 m ile Karaman Cayimnin giiney siniri ile kesisen
noktalardir. Tiim alanin ortalama yiikselti 805 m, ortalama egimi ise %24.8dir.
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Sekil 1. Diizler¢ami yoresine ait yer bulduru haritast

Alan Antalya Orman Bolge Midirliigli'ne bagl yaklasik 29 bin hektarlik bir alana sahip olan,
Diizlercami Orman Isletme Sefligi sinirlari icerisinde kalmaktadir (Basaran vd., 2010). Bu
alanin yaklagik 19 bin hektarlik bir béliimii orman olup, bunun yaklasik 7 bin hektar1 normal,
12 bin hektar1 ise bosluklu kapalilikta mescerelerden olusmaktadir (OGM, 2017). Genel
olarak ormanlarda hakim olan agag tiirii ise kizilgamdir. Calisma alan1 Akdeniz fitocografik
bolgesi icinde kalmakta olup (Davis, 1965; Ansin, 1983; Avci, 1993), genel olarak alanda en
yaygin vejetasyon formasyonu maki toplulugudur (Avci, 1993).
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Alan igerisinde Dogemealt1 platosu en genis diizliik alanlardan birisidir. Ayrica yagis sulari
neticesinde aginmaya ugramis olan Travertenler sonucu derin ve sig kanyon niteliginde
vadiler mevcuttur. Alandaki hakim toprak tipi kalker ve kiregtasi anakayasi iizerinde
sekillenmis olan Terra rossa ve Terra fusca ile Kirmizimsi kahverengi Akdeniz orman
topragidir (Basaran vd. 2010). Yaklasik 17,6 °C yillik ortalama sicaklik ve 900 mm yillik
toplam yagis miktarina sahip olan alanda nemli iklim tipi goriilmektedir (Thornthwaite,
1948).

2.2. Yontem

Arazi caligmalari kapsaminda alani tanimak amaciyla Oncelikle bir 6n etiit caligmasi
yapilmistir. Bu caligma ile mevcut tiiriin yetisme ortamina ait verimliligi en dogru bigimde
yansitacak olan dogal kizilgam mescerelerinin segilmesi amaglanmistir. Ozellikle alanda
yiikselti farklilig1 basta olmak iizere diger cevresel degiskenlerdeki varyasyon gbz oniinde
bulundurularak, toplam 51 érnek saha tespit edilmistir. Her biri 400 m? biiyiikliigiinde olan bu
ornek sahalarin tamaminda 3 farkl iistiin (plus) kizilgam agac1 secilerek artim burgusu ile yas,
blume-leiss ile ise boylart 6l¢iilmiistiir. Daha kizilgam igin kullanima hazir olan hasilat
tablosu ile her bir ornek alandaki boy degerler 75 yasa endekslenerek bonitet endeksi
hesaplanmistir (Erkan, 1996). Her 6rnek sahada 3 adet agac i¢in elde edilen bonitet endeksi
degerlerinin ortalamasi alinarak ortalama bonitet endeks degerleri belirlenmistir. Ayrica her
bir 6rnek alanda kizilgam ile birliktelik gosteren bitki tiirleri tespit edilerek ikili ver (var-yok)
olarak kayit edilmistir.

Tim Ol¢iim ve hesaplamalara iligkin elde edilen degerler Microsoft Excel ortaminda sayisal
olarak kayit edildikten sonra tiiriin yorede verimliligi i¢in gosterge olabilecek bitki tiirlerini
belirlemeye yonelik spearman korelasyon analizi uygulanmistir (Ozdamar, 2002).

3. Bulgular

Bu ¢alisma kapsaminda kizilcamin dogal yayilis gosterdigi 51 ornek alan igerisinde toplam 62
farkll bitki tiirii tespit edilmistir (Cizelge 1). Calisma alaninda tespit edilen bu tiirlerden %
frekans degerine gore 6rnek alanlarda en yaygin bulunanlari sirasiyla Quercus coccifera L.
(%78,4), Pistacia terebinthus L. (%64,7), Phillyrea latifolia L. (%50,9), Cistus creticus L.
(%41,3), Asparagus acutifolius L. (%37,2), Olea europaea var. oleaster L. (%37,2), Quercus
infectoria Olivier (%35,2) Rhamnus oleoides L. (%33,3) ve Salvia tomentosa Miller. (%31,3)
olmustur. Yaklasik %5 civarinda frekans degeri ile 6rnek sahalarda en az goriilen tiirler ise
Anagyris foetida L., Aristolochia lycica Davis et Khan, Asphodelus aestivus Brot., Coronilla
emerus subsp. Emeroides, Laurus nobilis L., Melica minuta L., Onosma strigosissimum
Boiss., Ptilostemon chamaepeuce (L.) Less., Sarcopoterium spinosum L., Thymus cilicicus
Boiss. & Bal., Verbascum glomeratum Boiss olmustur.
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Cizelge 1. Caligsma alani igerisinde tespit edilen bitki tiirleri ve kisaltmalari

Allium pallens L. subsp. pallens Allpall Juniperus foetidissima Willd. Junfoet
Anagyris foetida L. Anafoet | Juniperus oxycedrus L. Junoyxc
Arabis deflexa Boiss. Aradefl | Laurus nobilis L. Launobi
Arbutus andrachne L. Arbandr | Melica minuta L. Melminu
Aristolochia lycica Davis et Khan Arilyci Micromeria myrtifolia Boiss & Hohen Micmyrt
Asparagus acutifolius L. Aspacut | Myrtus communis L. Myrcomm
Asphodelus aestivus Brot. Aspaest | Nerium oleander L. Nerolea
Calicotome villosa (Poiret) Link. Calvill Olea europaea var. oleaster L. Oleeuro
Carex flacca Schreber Carflac Onosma strigosissimum Boiss. Onostri
Ceratonia siliqua L. Cersili Origanum onites L. Orionit
Cistus creticus L. Ciscret Osyris alba L. Osyalba
Clematis flammula L. Cleflam | Phillyrea latifolia L. Philati
Colutea cilicica Boiss. & Balansa Colcili Phlomis grandiflora H.S. Thompson Phlgran
Coronilla emerus subsp. emeroides Coremer | Phlomis Lycia D. Don Phllyci
Dactylis glomerata L. Dacglom | Pinus brutia Ten. Pinbrut
Daphne gnidioides Jaub. et Spach Dapgnid | Piptatherum coerulescens (Desf) Pipcoer
Daphne sericea Vahl. Dapseri | Pistacia terebinthus L. Pistere
Euphorbia characias L. Eupchar | Poa bulbosa L. Poabulb
Festuca jeanpertii (St.-Yves) F. Markgraf Apud Hayek | Fesjean | Ptilostemon chamaepeuce (L.) Less. Pticham
Fontanesia philliraeoides Labill. Fonphil | Quercus cerris L. Quecerr
Hedera helix L. Hedheli | Quercus coccifera L. Quecocc
Hyparrhenia hirta L. Stapf Hyphirt | Quercus infectoria Olivier Queinfe
Inula heterolepis Boiss. Inuhete | Rhamnus oleoides L. Rhaoleo
Rhus coriaria L. Rhucori | Teucrium chamaedrys L. Teucham
Ruscus aculeatus L. Rusacul | Teucrium polium L. Teupoli
Salvia tomentosa Miller. Saltome | Thymelaea tartonraira (L.) All. Thytart
Sarcopoterium spinosum L. Sarspin Thymus cilicicus Boiss. & Bal. Thycili
Smilax aspera L. Smiaspe | Torilis leptophylla L. Torlept
Spartium junceum L. Spajunc | Trifolium physodes Stev. Ex Bieb. Triphys
Stipa bromoides (L.) Doerfl. Stibrom | Urginea maritima (L.) Baker Urgmari
Styrax officinalis L. Styoffi Verbascum glomeratum Boiss. Verglom
Telephium imperati L. Telimpe
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75 yasa endekslenen degerler neticesinde 51 6rnek alan icerisinde en yiiksek bonitet degeri
38,2 m, en diistik deger ise 17,5 m olarak belirlenmistir. Calismada 19 6rnek alan 1. Bonitet,
17 6rnek alan II. Bonitet, 13 6rnek alan III. Bonitet ve 2 O6rnek alan ise IV. Bonitet sahalara
denk gelmis olup, V. Bonitet saha ise tespit edilmemistir. Calismanin son asamasinda
kizilgam tiirlinlin verimliligi i¢in gdsterge olabilecek bitki tiirlerini belirlemeye yonelik olarak
bonitet endeksi degerleri ile caligma alaninda tespit edilen 63 tiir arasinda uygulanan
Spearman korelasyon analiz bulgulari ise Cizelge 2’de verilmistir.

Cizelge 2. Bonitet endeksi ile bitki tirleri arasinda uygulanan sperman korelasyon
analizi sonuglari

Bonitet Endeksi Bonitet Endeksi

Tirler r p Tirler r p

Allpall -0,044 0,769 Onostri -0,064 0,668
Anafoet -0,045 0,764 Orionit 0,154 0,301
Aradefl -0,015 0,919 Osyalba -0,343" 0,018
Arbandr 0,298 0,042 Philati 0,053 0,721
Arilyci -0,115 0,439 Phlgran -0,219 0,139
Aspacut -0,106 0,476 Phllyci -0,107 0,475
Aspaest -0,295" 0,044 Pipcoer -0,163 0,272
Calvill 0,007 0,961 Pistere -0,225 0,128
Carflac 0,000 1,000 Poabulb -0,230 0,121
Cersili -0,109 0,468 Pticham 0,141 0,344
Ciscret 0,170 0,252 Quecerr 0,388 0,007
Cleflam -0,042 0,778 Quecocc -0,157 0,292
Colcili 0,236 0,110 Queinfe 0,046 0,760
Coremer -0,115 0,439 Rhaoleo -0,114 0,444
Dacglom -0,004 0,979 Rhucori -0,103 0,492
Dapgnid -0,203 0,170 Rusacul -0,089 0,551
Dapseri -0,052 0,729 Saltome 0,144 0,334
Eupchar 0,079 0,597 Sarspin -0,077 0,607
Fesjean 0,080 0,593 Smiaspe 0,088 0,558
Fonphil -0,066 0,659 Spajunc 0,159 0,287
Hedheli 0,000 1,000 Stibrom -0,209 0,158
Hyphirt -0,188 0,205 Styoffi 0,069 0,647
Inuhete -0,118 0,429 Telimpe -0,118 0,429
Junfoet -0,013 0,932 Teucham -0,136 0,364
Junoyxc -0,065 0,663 Teupoli -0,014 0,927
Launobi -0,054 0,716 Thytart 0,183 0,218
Melminu 0,167 0,262 Thycili 0,244 0,099
Micmyrt 0,037 0,805 Torlept 0,022 0,881
Myrcomm  -0,259 0,078 Triphys 0,076 0,610
Nerolea 0,000 1,000 Urgmari -0,045 0,764
Oleeuro 0,042 0,780 Verglom 0,173 0,244

** % 1 dnem diizeyinde iliski; *. % 5 6nem diizeyinde iliski mevcuttur
Uygulanan spearman korelasyon analizi sonucglarina bakildiginda yoérede kizilgam tiirii i¢in

tespit edilen tiirlerden Arbandr ve Quecerr ile tiiriin verimliligi arasinda pozitif, Aspaest ve
Osyalba ile ise negatif iligki tespit edilmistir.
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4. Tartisma ve Sonuglar

Kizilgam kayag¢ ve toprak istekleri bakimindan ekolojik toleransi yiiksek bir bitki olup,
ozellikle Akdeniz bolgesinde yasanan yaz kuraklik donemlerine iyi direng gosteren
tiirlerdendir (Oktem, 1987). Ulkemizin degisik cografyalarinda &zellikle Akdeniz ikliminin
egemen oldugu yerlerde yayilis alan1 bulunan bu tiir, Tirkiye i¢in ekolojik ve ekonomik
anlamda biiylik 6nem arz etmektedir.

Belirtilen alanlarda Akdeniz bitki cografyasimin tipik taksonlari ile yayilis alani itibariyle
birliktelik gosteren kizilgamlarin, ekolojisine yonelik olarak yapilmis olan ¢ok sayida ¢alisma
bulunmaktadir. Bu ¢alismalar igerisinde 0Ozellikle tiirtin verimliligi ile ekolojik ortam
kosullarinin (biyotik-abiyotik) iliskilendirildigi ¢alismalarin ise ayr1 bir 6énemi olup, bu
dogrultuda tamamlanmis olan ¢aligmalar da mevcuttur (Tetik vd., 1997; Kuzugiidenli, 2006;
Celik ve Ozkan, 2015; Altindal, 2015; Ozel vd., 2012). Zira buradan edinilecek bilgiler ile
tiirtin daha dogru yetisme ortamlarinda biiylimesi saglanarak daha fazla artimim elde edilmesi
neticesinde, bu tiirden yiiksek ekolojik ve ekonomik yarar saglanabilmektedir. Ornegin iyi
bonitette yetistirilmis olan bir kizilgam ormanindan elde edilecek artim ile atmosferden
depolanan toplam karbon miktar1 artirilarak bu tiirden kiiresel olgekte ekolojik faydanin
iyilestirilmesi saglanmis olacaktir. Diger yandan bu tiirlin odunu 6nemli bir endiistriyel ham
madde olup, yine verimli ormanlardan elde edilecek artisin 6zellikle iilke genelinde ekonomik
yarar1 artmig olacaktir.

Bu caligmada belirtilen hususlar dogrultusunda tiirtin verimliliginin artirilmasina yonelik
pratik bilgiler ortaya koymak adina gerceklestirilen bu ¢alismada, kizilgamin 6nemli yayilis
alanlarindan birisi olan Diizlercami (Antalya) yoresinde verimlilik i¢in gosterge olabilecek
bitki tiirlerinin belirlenmesi amaglanmistir. Bu amagla toplam 51 6rnek alanda tespit edilen 62
farkli bitki tiirii ile kizilgamin 75 yasa endekslenmis bonitet degerleri iliskilendirilmistir.
Yapilan istatistiksel degerlendirmeler neticesinde yorede kizilgamin verimliligi i¢in
istatistiksel olarak anlamli sonu¢ veren 4 farkli bitki tiirii belirlenmistir. Bunlardan
Asphodelus aestivus Brot. ve Osyris alba L. tiirlerinin kizilgam ile birliktelik gosterdigi
sahalarin genel olarak boniteti diisiik, Arbutus andrachne L. ve Quercus cerris L. tiirlerinin
kizilgam ile karisima girdigi alanlarin ise boniteti yiiksek bulunmustur. Bu bitkilerden ¢irig
otu olarak bilinen Asphodelus aestivus Brot. Liliaceae familyasinin bir ferdi olup, bu tiir
ozellikle koklerinin morfolojik yapisi sayesinde Akdeniz ikliminin etkisi altindaki uzun
donem yaz kurakliginin oldugu ortamlarda bir ¢ok tiire kiyasla daha az stres duyarliligina
sahip olup, bu tip alanlardaki iklimsel dalgalanmalara dayanimi ile baskin hale geldigi ifade
edilmistir (Sawidis vd., 2005). Belirtilen alanlarda 6zellikle ¢alilik ve otsu tiirlerin yogun
olarak dagilim gosterdigi kumlu ve besin igerigi diisiik olan orman i¢i agikliklarda bu tiiriin
yaygin olarak goriildigii ifade edilmistir (Schuster vd., 1993; Badayman vd., 2018). Kizilgam
icin alanda disiik bonitet degerlerinin kayit edildigi sahalarda ayirt edici bir diger tiir olan
sliplirge calist (Osyris alba L.)’nin ise Akdeniz iklimi etkisi altindaki yerlerin kumlu
topraklarinda yaygin yar1 parazit bir tiir oldugu belirtilmistir (Qasem, 2006). Ayrica yine bu
bitkinin 6zellikle Akdeniz bdlgesinde tahrip olmus bozuk kizilgam mescerelerinde bazi1 diger
cal1 ve maki bitkileri ile genis birlikler olusturdugu ifade edilmistir (Kaya ve Aladag, 2009).
Dolayisiyla bu iki bitkinin 6zellikle kuraklik stresi, besin ve su ekonomisi anlaminda kisitlt
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ortamlara uyum saglamlar1 neticesinde, bu tip alanlarda kizilgam tiirii i¢in verimliligin diisiik
oldugu yerlerin gostergesi olmuslardir.

Kizilgamin iyi bonitet sahalar1 i¢in ayirt edici olan bir bitki tiirii olarak tespit edilen sandal
agact (Arbutus andrachne L.) bitkisi Karatepe vd. (2014), tarafindan Bati Akdeniz’de farkli
yetisme ortami bolgelerindeki kizilgam tiiriiniin vejetasyon yapisi iizerine gerceklestirilen bir
calismada, 6zellikle deniz etkisine agik yetisme ortami bolgelerinde orta bonitet sahalar i¢in
gosterge bitkilerden birisi olarak ifade edilmistir. Burada her iki calismadan elde edilen
bulgularin kismen Ortiistiigli goriilmektedir. Diger yandan onceki calismada orta, bu
calismada ise iyi bonitet kizilcam sahalar1 i¢in bu tiiriin gosterge bitki olmasi, ¢alismalarin
6l¢cek farkindan kaynaklandigi diigiiniilmektedir. Nitekim 6nceki ¢aligmada tiim Bati Akdeniz
bolgesi igerisinde yetisme ortami bolgeleri arasi yoruma gidilirken, bu c¢alismada sonuglar
sadece Diizlercami1 ydresi igerisinde lokal Ol¢ekte yorumlanmigtir. Nitekim yorede yapilan
gozlemlerde diiz ve hafif egimli, kismen topragin daha derin oldugu yerlerde sandal bitkisinin
kizilgam mescereleri altinda birlikler kurmakta olup, bu alanlarda 6zellikle tiiriin su ve besin
ekonomisi acisindan avantaj elde ederek daha verimli oldugu diisiiniilmektedir. Iyi bonitet
sahalar i¢in gosterge olarak belirlenen diger bitki tiirii olan sagli mese (Quercus cerris L. ) ise
alanda ayr1 bir yetisme ortaminin ayirt edici tiirii niteligindedir. Yorede sacli mese tiiriiniin
kizilgam ile karigima girdigi alanlara bakildiginda, 1000-1300 m arasinda, kire¢ tasit yada
volkanit ¢okel kayaclarin tiizerindeki orta ve derin topraklardan ibaret yerler oldugu
gozlemlenmistir. Dolayisiyla yorede bu tip alanlarin alt rakimlardaki sandal bitkisinin
gosterge oldugu ozellikle diiz ve hafif egimli alanlar disinda, lokal iklim, toprak ve buna bagh
olarak su ve besin ekonomisi 6zellikleri itibariyle kizilgamin verimliligi i¢in ikinci bir ayirt
edici yetisme ortami 6zelligi tasidigini soylemek miimkiin olmustur.

Sonug¢ olarak, Yorenin alt rakimlarinda tipik Akdeniz maki vejetasyonunun bir ferdi olan
Arbutus andrachne L. kizilgam verimliligi i¢in ay1rt edici bir bitki tiirii olurken, iist rakimlarin
yetisme ortami Ozelliklerinin uygun oldugu sahalarda ise Quercus cerris L. kizilgam verimli
sahalarinin bir bagka gosterge bitkisi olmustur. Bu bilgiler dogrultusunda yorede kizilgcama
yonelik yapilacak olan her tiirlii agaglandirma ve rehabilitasyon calismalarinda, yetisme
ortami Ozelliklerinin ve potansiyel olarak verimli sahalarin belirlenmesi agsamasinda bu bitki
tiirlerinden yararlanilabilecegi diisiiniilmektedir. Fakat kizilgamin iilkemizde genis alanlarda
yayilis gOstermesi nedeniyle yapilan bu calismalarin yoresel (lokal) Olgekte artirilmasi
gerekmektedir. Dolayisiyla Akdeniz, Ege, Marmara ve Karadeniz boélgesinde bu tiiriin yayilis
gosterdigi onemli alanlarda benzer ¢aligmalarin yapilmas: gerekmektedir.
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Abstract: Playgrounds are important public spaces for children living in the city because of
allowing to socialize with other children, to communicate with the environment, to support
children’s physical and mental development, and to perform daily play activities. Playgrounds
should be located at suitable and safe access distance for a pedestrian in order to equally
benefit from the playground. The objective of this study was to optimize the service area of
playgrounds in the case of Adana, Turkey. Additionally, the aim was to identify location and
planning principles to provide an optimum level of utilisation of playgrounds. The
methodology of study comprises of four stages. Firstly, the main optimized standards were
determined as area size, children population and maximum distance through literature
searches and expert views. Secondly, the quantitative data of optimized standards were
determined and evaluated. Thirdly, optimized service areas were calculated for each
playground. Finally, results were mapped using GIS-based Network Analysis. The main
conclusions of the study are that (a) the improvement area size is the most difficult criteria in
the compact urban areas, (b) there is no playground that is suitable area size to serve the
population, (c) playgrounds not equally distributed in the study area. In the line with study’s
results, deficiencies in planning strategies and legal regulation can be remedied in accordance
with the investigation of national and international scientific studies and cooperation of the
municipal and experts including urban planners, landscape architects and architects.

Keywords: GIS, Network Analysis, Service area Playground, Adana

1. Introduction

Play with or without a certain subject purpose and rule is a process in which children are
willingly involved and pleasure. It is also a part of real-life and supports the mental,
emotional, social, and physical development of the child (Duman and Kogak 2013).
Playgrounds are a spatial educational area designed to support children’s basic activities.
They are undoubtedly the most important area for the development of children’s talents
because of providing opportunities to socialize, to establish a relationship between
environment and nature, to have fun and to rest in nature (Aksoy, 2001). Playgrounds and
playlots having suitable area size, walking distance, equipment are an important part of the
urban green system (Powell 2005).

The size of playground area varies by country. The per-child value of playground is 0,5-2,4
m?2 in Germany. the area size of the playground is 14.000 m? for a neighbourhood of 5,000
inhabitants in Australia. There are 5 m? per child for urban playground 10 m? for a free
playground in France. The proposed play area per child is 24 m? in the United Kingdom
(Kogan 2012). In Turkey, the play areas for children are defined as a playlot according to
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Regulation on Construction of Spatial Plans in 2014. This regulation is also described the
total per capita for urban green spaces including playlot, park, botanical park, zoo,
promenade, the recreation area is 10 m2 However, there is no explanatory information
regarding the distribution amounts of these six urban green space types within the specified
square meters (Unal et al. 2016; Unal and Uslu 2018). In addition to the size of the
playgrounds, the accessibility and security of the playgrounds should be considered as the
most noteworthy principle in the preparation of urban plans. Children want to spend most of
their time with outside physical activity. Especially in a country with insufficient public
spaces regarding accessibility, children continue to play unsafety areas such as roadside,
refuges, abandoned building or building gardens, railways (Smoyer-Tomic et al. 2004).
Consequently, the per capita values of playgrounds should reflect the level of usability and the
distribution of playgrounds should be located the basis of safe accessible distance from
settlements (Nicholls 2001; Van Herzele and Wiedemann 2003; Wolch et al., 2005; Onsekiz
and Emiir 2008; Miyake et al., 2010; Lee and Hong 2013; Unal et al., 2016; Unal and Uslu
2018).

In Turkey, urban planning practice has given more focus to compensate for the shortage of
housing, leading to construction being kept foremost. There has particularly been a
progressive narrowing of urban green spaces, which are important components for life quality
in the cities, in terms of accessibility, spatial distribution, size of green spaces areas and
varieties of presentation. In cities that are deprived of public green spaces, the spaces for
children have been ignored, and reliable and quality play areas where the children spend time
have not been sufficiently formed. There has also been a digression from the existing national
and international standards in this regard (Unal et al. 2016).

In accordance with all of these determinations, the starting point of the study is that
playgrounds must be located within safe travel distance for children access and must have
adequate size to serve the existing population. The purpose of this study was to optimized the
service area of playgrounds in the city of Adana’s in terms of spatial sufficiency and
distribution, area size and use intensity. Additionally, the aim was to identify spatial and
planning principles to provide an optimum level of utilisation of playgrounds and to
understand which areas are more suitable to be addressed for new playgrounds by the
municipality’s land-use plan.

2. Material and Method
2.1. Study area

The study area consists of 4 selected districts (Cukurova, Seyhan, Saricam, Yiiregir) in the
Adana in Turkey, an urban context that is characterized by a high density of urban settlements
the most densely developed region and crowded population areas (37°00'N 35°19'E) (Figure
1). Adana is the fifth-highest city of Turkey and the center of the Cukurova metropolitan area.
As a result of the intense internal migration from rural to urban areas, it has undergone
significant economic development and rapid urban expansion over the past 30 years due to
covering the most productive agricultural land and providing employment. while the
population was 500,000 at the beginning of the 1980s, it rose to about 2.2000.000 in 2018
(TSI, 2019). Therefore; the development and improvements plan of Adana prepared in 1985-
2015 have been given priority to meet housing needs because of the increasing population in
the four districts. However, the public areas, especially the green areas, have not been
sufficiently developed and the amount of public space per person has gradually decreased in
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reverse proportion to population growth. Currently, the amount of public green spaces is
about 1.8 m?/inhabitant, much less than the minimum amount specified by national legislation
(10 m?%inhabitant) (Unal and Uslu 2018).
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Figure 1. The location of the study area

This study used four data sources:

The geographical location of playgrounds was obtained from the latest public green
space list published by Adana municipal government departments.

The city’s street network (pedestrian roads, crosswalks, overpasses, and underpasses)
was obtained from OpenStreetMap.

Geographic distribution data on urban residential communities, which were obtained
from Cukurova municipal government departments, existing maps on a scale of
1/1000, and implementation of the development plan and master plan 1/5000 (May
2010)

Neighbourhood population data were obtained from the Turkish Statistical Institute,
2019.

2.2. Methodology

This study’s methodology comprises five stages,

Determining the playground's location gained from aerial photography and the Adana
city Implementary Development Plan (1/1000 scale);

Determining the optimized standards by the investigation of literature and expert
views;

Evaluating quantitative data and optimized the service area;

Mapping the playgrounds’ service areas by using the Network Analysis;

Developing suggestions according to final maps.
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2.2.1. Optimized standards

The primary optimized standards of playgrounds’ service areas have been identified as
accessibility distance, size of area, population, and quantitative and qualitative characteristics
of the playgrounds, as a result of interviews with expert (landscape architects, urban planners
and designers, architects) and literature review (Gold 1980; Miyake et al., 2010; Nicholls
2001; Van Herzele and Wiedemann 2003; Wolch et al., 2005). These criteria are used to
measure accessibility. While ‘distance, area size and population’ were included in the
assessment due to having certain standards, ‘quantitative and qualitative characteristics of
playgrounds’ were not included in the evaluation because of their potential to be modified and
improved.

2.2.2. Evaluating optimized standards

Playgrounds must be located within safe and walkable distance for children. However, using
safe and walkable distance to the playground is not only adequate criteria to evaluate the
service area of the playground. The relationship between the user (children and their parents)
and playgrounds location is identified as accessibility distance to playgrounds. On the other
hand, the relationship between the area size of playground and population which located in
the service area described as optimized service area indices. When a playground meets high
demands in densely populated areas, the supply is regarded as adequate, and thus accessibility
as convenient. This indicates that playground is accessible with respect to spatial distribution,
optimum field size and the demand of the population using the services (Lindsey et al., 2001,
Nicholls 2001; Yenice 2012; Lee and Hong 2013; Mougiakou and Photis 2014; Unal et al.,
2016; Unal and Uslu 2018). Consequently, the optimization of playgrounds service areas
depends on field size and population in this study.

a) Maximum distance: Playgrounds are required to be located within convenient
maximum distance to meet children’ daily playing needs. In sustainable urban
development strategies, users must benefit equally from public services, which are
considered an important measure in ensuring the accessibility of social justice. These
considerations; therefore, demonstrate the importance and necessary principles of
accessibility (Yenice 2012). In this study, the maximum distance from playgrounds
was set at 500 m based on the 2014 Regulation on Preparation of Spatial Plans in
Turkey.

b) Field size: To provide effective services in the vicinity of residential areas, parks
within a particular distance vary with respect to their size (Onsekiz and Emiir 2008).
So the per capita of the playground must be determined, and the optimum field size of
neighbourhood parks must be calculated. Firstly, the number of playgrounds that
should be in the area was found by dividing the surface area of the total research area
by the effective walkable distance (500 m). Secondly, optimum field size per capita
was 6 m? determined by Altunkasa (2004) as a result the investigation of national and
international studies. It has been used in the examination of the size of the playground.
The field size for the population was calculated by multiplying the optimum field size
per capita by the user population. The area of the most appropriate playground, which
was calculated by dividing the area required for the whole user population by the
number of required parks, was estimated to be 5368 m2 for this research. This
predicted value will take a value of 100 on a scale between 0 and 100.
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Playground, 5368 m? and above 0-100

c) Population: Firstly, to calculate the population density of playgrounds, the population
in the 0-5 age group was multiplied by two with the idea that children in this age
group could go to the playground with at least one parent and results was a collection
with the population of 6-12 age group (Equation 1). Secondly, the ratio of the service
area intersected with the neighbourhood boundaries was determined. As this ratio
applied the population of playgrounds, ‘total service area population (TSAP)’ was
calculated by Equation 2. Thirdly, the amount of playground per capita was calculated
by comparing the area sizes of the playground to the obtained population values.
Finally, the population density index (PDI) was calculated by Equation 3.

0—5age group) <2+ ( 6 — 12 age group) (Equation 1)

NBHD,, Total Population = ( population population

NBHD,, P, Service Area . .
P, TSAP = NBHD. area x NBHD,, Total Population (Equation 2)

the norm for playground per capita
P, area (Equation 3)
P, TSAP

P, PDI =

where P: Playground
TSAP: Total service area population
NBHD: Neighbourhood
PDI: Population density index
X: Playground code

) .
The norm for playgrounds 6m? per capita 0-100

2.2.3. Optimized playgrounds’ service area

This stage includes optimizing the service area of playgrounds according to the field size and
population:

» First step; each playground is given points ranging between 0 and 100 according to the
specifications for the playground.

» Second step; conditions that define the optimized standards.

» Final step; percentage values for each standard were obtained for the evaluation of the
optimised standards. Playground total scores were calculated by taking the arithmetic
average of these values.

Optimized service area values were accepted as a percentage between the sums of the highest
criteria scores (100 points) to obtain a total score for each playground. These values were
calculated by multiplying the optimum walkability distance to the playgrounds (500 m) to
these percentage ratios (Equation 4).

Total Pyscore . .
———*—— x Maximum Distance

P, Optimized Service Area = PYI— (Equation 4)
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2.2.4. GIS-based network analysis

GIS has been a useful tool for measuring accessibility to parks in terms of supply and
demand. Some of the main research fields cover the identification of areas suffering from a
lack of accessibility due to many reasons. In recent years, the modelling of accessibility to
green spaces has evolved substantially thanks to enhanced GIS features, particularly the
development of GIS network analysis modules such as the ArcGIS Network Analyst Tool and
personal computers’ computational capabilities (Nicholls 2001; Oh and Jeong 2007; Moseley
and 2013; La Rosa 2014; Unal and 2016).

GIS-based network analysis modules, such as the ArcGIS Network Analyst Tool from the
‘Service Area Analysis (Service Area)’, which began with the development of information
and computer technology, were used in order to determine playgrounds’ service areas
according to their spatial distribution. The Network Analysis method has advantages. First,
this method can provide a real representation of the service area because of computing an
analysis based on the real street network and the actual travel lines of the potential user. The
second advantage of this method is that it does not assume that parks to be open to access at
all points along their boundaries, because users must travel out of their way to reach a point of
entry. Moreover, the method takes into account the area shapes. Especially in the less regular
shape, it becomes the higher the degree of accuracy for service area. A linear park would
provide a good example. Thus, all of these advantages do not lead to overestimation or
underestimation of service area (Nicholls 2001). Consequently, using the GIS-based network
analysis method, this study analysed the actual accessibility of children to playgrounds in
Adana.

The key elements of Network analysis are centres, arcs, nodes and impedances. Networks
occur segments (Arcs-Nodes), and these segments are defined with the known coordinates of
the starting and ending points. Thus, in the first stage, Arc-Node topology was formed to
define the service area. In this research, Arcs are defined as pedestrian routes that connect
citizens to the parks. Impedance refers to barriers that prevent movement between links, and
different impedance values were assigned according to route types, such as pedestrian roads,
crosswalks, underpasses and overpasses. Therefore, these lengths (walking and crossing
roads, underpasses and overpasses) are added walking distance and they are also defined as
Arc. Nodes are intersections of links (entrance[s] of the park, crossroads, and road
intersections). The network extent is line-shaped, so the service areas of parks were
determined by 500 m buffers for pedestrian routes within the network extent.

Figure 2. An example of arc-nodes topology (Unal et al. 2016)
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3. Results

In this study, 268 playgrounds in four districts of Adana with dense settlement area and
population were evaluated. Seyhan district, which has one of the most intensive urbanization
areas of Adana, has the highest number of playgrounds and children's population. Cukurova
district, which has a high urbanization density in recent years, ranks third in terms of
population density, while it ranks second in terms of a number of playgrounds and first in
terms of area size of playgrounds. It has also the highest amount of per child value (4,3 m?)
compared to the other districts. Saricam district has the lowest values in terms of both
population density and playground properties due to the new urbanization area (Table 1).

Table 1. The distribution of population and playground

District . Population Per child | The number of | Total area size of

-5 age 6-12 age Total | value (m? | playgrounds | the playground (m?)
group group

Cukurova 36.786 42.199 78.985| 4,3m? 84 337.164

Saricam 22.548 21.315 43.863 1,8 m? 32 76.893

Seyhan 104.376 100.347| 204.723| 1,2 m? 98 247.382

Yiiregir 61.263 57.128| 118391 1,0 m? 54 120.291

Adana 224.973 220.989 | 445.962 1,8 m? 268 781.729

The service area of the playgrounds in Adana is not equal in all districts (Table 2 and Figure
3). It was observed that children living in Cukurova, Saricam and Seyhan district could more
benefit from the playground because of having a compact urban area, locating the urban

center and having qualified playgrounds regarding area size.

Table 2. The optimized service area results for each district and Adana City

Cukurova | Saricam | Seyhan Yiiregir Adana

In district (Equation 1) 115.771 66.411 309.099 179.654 670.935
in 500 m service area 93.956 31.067 187.992 93.417 406.432
Population 85 % 74 % 64 % 62 % 68 %
in the optimized service 79.408 18.039 66.007 27.537 190.991
area 2% 43 % 22% 18 % 32%
. in 500 m 80 % 38 % 29 % 22% 42 %

The size of the in the optimized service
service area (%) area 35 % 11% 10 % 9% 14 %
Syt e Mini.mum 34m 22m 15m 28 m 15m
v e ) Maximum 1000 m 1000 m 1000 m 1000 m 1000 m
Mean 174 m 102 m 219 m 175m 182 m

In all districts, over 60% of children population benefit from playground services within the
500 m access distance. Cukurova district has the highest value with 85%, while Yiiregir
district has the lowest value with 62% in terms of the population accessing to the playground.
The ratio of the population accessing in the 500 m service area is 68 % in Adana City.
However, these ratios vary between 18 % (Yiiregir district) and 72 % (Cukurova district) after
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the optimization of the service area. In general, only 32 % of the children population can
access children playground. As a result of the calculation optimized service area, the ratio of
the population accessing playgrounds sharply decreased from 62 % to 18 % in the Yiiregir
district. This decline followed by Seyhan, Sarigam, and Cukurova, respectively. The reason
for the declining service area is that the population is high, but per child value is low.
However, the optimized service area in Cukurova district slightly decreases due to having a
total area size of playgrounds and high per child value. On the other hand, the size of the
service area for 500 m is 80%, 38%, 29% and 22% in Cukurova, Sarigam, Seyhan, Yiiregir
districts, respectively. Optimized service area size in four districts varies between 9% and
35%. The most dramatic decrease is observed in the Cukurova district. The size of the service
area decreased from 42% to 14% in Adana.

The accessibility distance of some playgrounds is calculated more than 500 meters which are
the maximum accessible distance to playground because of having big area size and low
population density. Especially in the parks with large area size, the radius of the optimized
service area is calculated up t01000 meters with the idea that it can provide services to more
children. In parks, which optimized service area radius calculated over 1000 meters, the
accessibility distance is limited to 1000 meters because of difficulties in pedestrian access and
the needs for different transportation systems (bus, bicycle, car, etc.).
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Figure 3. 500 and optimized service area of playgrounds

4. Discussion and Conclusions

This study optimized the playgrounds’ service area according to population density and area
size. The assessment method can be useful to establish effective policies for playground
management. In line with the study’s results, the recommendations that can be used in
municipality plans, policies and the legal regulations related to playgrounds are as follows:

Area size: Playground area size is one of the most difficult properties to improve
quantitatively. In a developing country, the playground with optimum size should be
planned together with residential areas to significantly increase the service area. However,
defining playgrounds only with area size is not sufficient to determine playgrounds’
contribution to urban life quality. Therefore, playground area size and spatial distribution
should be determined according to child population and density in development plans.
Consequently, it can be ensured that children equally benefit from playgrounds.

Planning strategies: Implementing playgrounds in accordance with the appropriate
planning principles and determining the suitable location choices is important to the
relationship with other land use and safety. In particular, the well-equipped playgrounds
with suitable area size, accessible distance and equipment for children should be located in
neighbourhood boundaries to serve multiple neighbourhoods and to ensure that more
children can benefit from the playgrounds.

Accessibility: The regions, where the inhabitants living 500 m away from the playground
and cannot easily access, should be identified first priority group in the planning strategies.
However, the regions with 500 m distance and low per capita value should be defined as
the second priority group. In urban transformation studies, it also should be a priority the
playground's construction according to children population, accessibility distance and
playgrounds needs. Thus, playground accessibility will increase in old residential areas
with insufficient playgrounds.

Legislation: In Turkey, only access distance and the per capita value of urban green spaces
including playgrounds are defined according to Spatial Plans Construction Regulation.
Because of not separately defining per child value, playgrounds will gradually decrease in
the stage of planning and implementation. But, playgrounds should be easy access for
pedestrian and should have more space and numbers in residential areas. Thus, it is
important to identify the minimum area sizes depending on the population and easily
accessible distance. Especially in new urban development areas, the established functional
playgrounds with a variety of equipment and area size can provide to serve the entire
population. Finally, the development of planning legislation supported by scientific studies
and considering aesthetic, functional and social benefits of playgrounds is very important
for the implementation of municipalities’ design principle and standards.
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Abstract: Climate change and global warming are one of the most serious problems of the
last century. The main reasons for this problem are the unconscious use of fossil fuels,
destruction of forests, wrong agricultural activities as well as the increase in greenhouse gas
emissions with the industrial revolution. Due to the importance of the subject, many
researchers from different disciplines have started to carry out many studies on climate
change and global warming in recent years. Among these studies, researches on forest
ecosystems have a special importance. As is known, forests reduce the global impact of
climate change by holding atmospheric CO2 gases. On the other hand, the relationship of
forests with climate change has many dimensions that can be interpreted directly or indirectly.
In this study, the potential effects of climate change on forest ecosystems, on the other hand, it
is aimed to compile the information in the literature on the functions of forests in the process
of reducing or reducing the effects of global warming. In this literature review, completed
studies on the subject in different countries have been discussed and the relationship between
climate change and forest ecosystem has been examined in multidimensional way. As a result,
it is aimed to collect the existing information in a holistic way in order to better understand
the importance of the subject.

Keywords: Living societies, climate change, carbon, global warming, forest ecosystem.

iklim Degisikligi Siirecinde Orman Ekosistemleri

Ozet: Iklim degisimi ve kiiresel 1stnma son yiizyilin en ciddi problemlerinden birisi olarak
ifade edilmektedir. Bu problemin baslica sebepleri ise fosil yakitlarin bilingsizce kullanimu,
ormanlarin tahribi, yanlis tarimsal faaliyetlerin yapilmasi gibi etmenlerin yansira sanayi
devrimiyle birlikte sera gazlari emisyonlarinda meydana gelen artis olarak ifade edilmektedir.
Konunun 6nemine istinaden son yillarda farkli disiplinlerden bir¢ok arastirmact iklim
degisimi ve kiiresel 1sinma konusunda ¢ok sayida calisma yapmaya baslamistir. Yapilan bu
calismalar igerisinde orman ekosistemlerine yonelik olan arastirmalar ise ayri bir énem ve
yere sahip olmustur. Bilindigi iizere ormanlar atmosferik CO2 gazlarimi tutarak iklim
degisikliginin kiiresel Olgekteki etkilerini oldukca azaltmaktadir. Diger yandan ormanlarin
iklim degisikligi ile olan iligkilerinin dogrudan yada dolayli yorumlanabilecek daha pek ¢ok
boyutu mevcuttur. Buradan hareketle gerceklestirilen bu c¢alismada bir yandan iklim
degisiminin orman ekosistemleri lizerindeki potansiyel etkileri, diger yandan ise kiiresel
1sinmanin azaltilmasi yada etkilerinin diigiiriilmesi silirecinde ormanlarin fonksiyonlari {izerine
literatiirde yer alan bilgilerin derlenmesi amaclanmistir. Yapilmis olan bu literatiir
taramasinda farkli tilkelerde konuya iliskin tamamlanmig c¢aligmalar ele alinmis olup, ¢ok
boyutlu olarak iklim degisimi-orman ekosistemi iligkileri incelenmistir. Sonu¢ olarak
konunun 6neminin daha iyi anlasilmasina hizmet edecek sekilde mevcut bilgilerin biitiinsel
olarak derlenmesi amag¢lanmistir.
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Anahtar Kelimeler: Canli toplumlari, iklim degisimi, karbon, kiiresel i1sinma, orman
ekosistemi

1. Giris

Iklim degisimi son yiiz yilin en énemli problemlerinden biri olarak gdsterilmektedir. Son
ylizyilda artan niifus, sanayilesme ve gelisen teknoloji siirecleri igerisinde ekolojik odakli
diistince yapisinin gerektigi kadar ilgiyi gérmemis olmasi kiiresel 1sinma probleminin en
temel sebeplerinden birisi olmustur (Goudie, 2013). Insanlar tarafindan gerceklestirilen pek
cok yasamsal aktivitede atmosfere sera gazi salinimi olmaktadir. Endiistri, fosil yakit
tilketimi, ulasim, ormansizlagsma ve hatta arazi kullaniminda meydana gelen degisiklikler gibi
insan aktiviteleri sonucu atmosferde oransal olarak artan sera gazlari, kiiresel iklim sisteminin
dengesini bozarak iklim degisikligine sebep olmaktadir (Karakus, 2010).

iklim degisimi ortalama hava kosullarinin uzun vadeli sekilde istatistiksel olarak degisimi
seklinde tanimlanabilmektedir (Wu vd., 2016). Bu degisim, yukarida belirtildigi {izere insan
etkisi ile olabildigi gibi bir takim dogal etmenler neticesinde de gerceklesebilmektedir. Zira
yerkiirenin jeolojik tarihi incelendiginde kiiresel iklim sartlarinda gecmisten giiniimiize dogru
farkli donemlerde degisimlerin oldugu goriilmektedir. Dogal sera etkisi, diinya ekseninde
meydana gelen kaymalar, diinyanin giines etrafindaki dongiisiinde meydana gelen basiklagsma,
yiikselen su miktari ile birlikte meydana gelen kita kaymalar1 sonucu okyanuslarda olusan
akint1 sistemleri ve volkanik patlamalar sonucu olusan toz tanecikleri gibi olaylar iklim
degisikligini meydana getiren bazi dogal etmenler olarak sayilabilir (Crowley, 2000, IPCC,
2007). Fakat yukarida da bahsedildigi tizere, 6zellikle son yiizyilda artan insan niifusu ve
etkileri neticesinde iklim degisim olay1 dogal seyrinden ¢ikip, giiniimiizde o6zellikle kiiresel
1sinma (sera etkisi) adi altinda tiim canli organizmalar1 tehdit eden ciddi bir problem haline
doniigmiistiir. Nitekim etkileri giderek hissedilmeye baslayan giinlimiiz kosullarindaki iklim
degisim olaylari i¢in artik bazi 6nlemlerin alinmasinin sart oldugu anlasilmaya baslamistir.
Birlesmis Milletler Diinya Cevre ve Kalkinma Komisyonu tarafindan 1987 yilinda yapilmig
olan toplantida, canli ve cansiz toplumlar iizerinde iklim degisiminin artik ciddi bir problem
boyutunda oldugu belirtilerek, bu konunun zaman kaybetmeden ele alinmasi gerektigi
vurgulanmigtir (Weart, 2003). Bu tarihten itibaren siire¢ ¢ok daha ciddi ele alinarak, g¢esitli
bilimsel arastirmalarda ve pek ¢ok toplantida iklim degisikligi konusu tartisilmaya
baslamistir. Konuya iliskin yapilan ¢aligmalarda iklim degisiminin nedenleri hakkinda cesitli
bilgiler ortaya atilmasina ragmen, bu siirecin giiniimiizdeki en temel sebebinin insan odakli
faaliyetler oldugu ifade edilmistir (IPCC, 2007). Ozellikle insan etkisi ile atmosfere salman
CO2 oraninin normal seviyelerin {istiine ¢ikmasi ile sera etkisinin olusmasi basta olmak iizere,
mevsimlerin kaymasi, firtina, hortum, sel baskinlar1 gibi bazi diger anormallikler ise bu
durumun temel gostergesi olmustur.

Sera etkisi, karbondioksit (CO2), metan (CH4), klorflorkarbonlar (CFCs), diazotmonoksit
(N20) gibi gazlar ve su buhariin atmosferde birikerek yansiyan gilines 1sinlarinin yeryliiziine
yakin kisimlarda absorbe edilmesi ve bunun neticesinde ise sicakligin artmasi seklinde
tanimlamaktadir (Oztiirk, 2002). Sera etkisi olarak tanimlanan sicakliktaki bu istenmeyen
artig, buzullarin erimesi, okyanus sularinin sogumasi, buna bagli olarak okyanus akintilarinin
degiserek hakim rilizgarlar iizerinde etkili olmasi, akabinde 6zellikle okyanusa kiyisi olan
bolgelerde vejetasyon yapisinin degismesi, ardindan mikro iklimler iizerinde degisikliklerin
meydana gelmesi ve meydana gelen bu degisimlerin tekrar sera etkisini tetiklemesi seklinde
bir dongiliye neden olmustur. Bu dongii icerisine birde devam eden insan etkisi eklenince
orman ekosistemleri basta olmak {iizere, tiim dogal ekosistemler bu siirecten etkilenmeye
baglamigtir.  Dolayisiyla  giiniimiizdeki  iklim degisim olaylarindan s6z konusu
ekosistemlerdeki yasama ortamlar1 zarar gérmeye baglamis olup, bu durum canli tiirlerinin
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zarar gormesi ve hatta nesillerinin tiikenmesine sebep olmustur (Tiirkes vd., 2000; Aksay vd.,
2005).

Iklim degisim siirecinden etkilenerek karsilikli etkilesimleri sekteye ugrayan en Onemli
ekosistemlerden birisi ormanlardir. Diinya genelinde toplam ormanlik alan 1990 yillarinda 4
milyar 128 milyon hektarken, 2015 yili itibariyle 3 milyar 999 milyon hektardir. Bu
ormanlariin % 93’1 dogal alanlar olup, 25 yillik bir siirecte diinya 129 milyon hektarlik bir
alan yok edilmistir. Ormanlardaki bu azalmanin en temel sebeplerinden birisi ise insan etkisi
ile olusan iklim degisimin olaylariin oldugu ifade edilmektedir (FAO, 2016). Zira,
ormanlarin azalmasi ile birlikte habitatlar yok olmakta ve bu durum ise biyolojik cesitliligin
azalmasina sebep olmaktadir (Alamgir vd.,2015). Arica ormanlarin kiiresel iklim
dengesindeki rolii geregi, ormanlar haricindeki karalardaki diger ekosistemler ve sucul
ekosistemlerdeki canli tiirlerinin iklim degisimine bagli olarak yasam kosullar1 zorlasmakta
cesitliliklerinde azalmalar meydana gelebilmektedir (Pefinuelas vd., 2013). Bu dogrultuda
sadece orman alanlarinda yapilan ¢alismalar ile degil, disiplinler aras1 ¢aligmalarla da bu konu
ayrica ele alinmakta ve sonuglart yorumlanmaktadir (Wiens vd., 2009). Tiim bu bilgilerin
1s1ginda iklim degisiminin orman ekosistemleri iizerindeki etkilerini ve iklim degisim
stirecinde ormanlarin roliinli 6zetlemek amaciyla gergeklestirilen bu ¢alismada konuya iligkin
yapilmis caligmalar taranarak, literatiir bilgileri 6zetlenmistir.

2. iklim Degisiminin Orman Ekosistemlerinde Bulunan Bitki Tiirleri Uzerine Etkileri

Iklim degisiminin orman ekosistemleri iizerindeki etkileri kisa siireli olmasa da, uzun siirede
carpici ve geri doniisli olmayan sonuglar dogurabilmektedir. Bu durumun sonucunda 6zellikle
canlilarin ¢ogunlukla iklim degisimine adapte olamayip, nesillerinin tilkenmesi en carpici
ornek olarak karsimiza ¢ikabilmektedir (Shuckburgh vd., 2017). Bu sebeplerden dolayi iklim
degisim siirecinin etkisini azaltan en 6nemli unsurlardan biri olan orman ekosistemi icin
bir¢ok alanda ¢alismalar yapilmistir.

Yapilan g¢alisma ve arastirmalar kiiresel, kitasal, iilkesel ve bdlgesel olarak karsimiza
¢ikmaktadir. Bu calismalarin ¢ogunda iklim degisiminin orman ekosistemleri {lizerindeki
carpici sonuglari ile giin yiiziine ¢ikarilarak insanoglunun daha ¢ok bilinglendirilmesi ve olasi
kotii durumlar igin onlem almasi gerektigi vurgulanmustir. Ornegin Theurillat ve Guisan
(2001), Avrupa Alplerinde iklim degisiminin bitki tiirlerine nasil etki edecegine yonelik
yapmis olduklar1 arastirmada 1994’den 2001 yilina kadar yapilmis olan envanter ¢aligmalarin
incelemigtir. Iklim degisimine bagli olarak 1-2 °C artigin oldugunu belirterek arazi
kullantminin azaldigin1 ve bazi bitki tiirlerinin o ortamdan uzaklastigini belirlemistir.
Yapilmis olan bu aragtirmada kisa siire zarfinda bile orman ekosisteminde degisikliklerin
olabilecegi ve bu durumdan canlilarin olumsuz yonde etkilenebilecegi kanaatine varilmistir.
Orman ekosistemindeki biyolojik ¢esitliligin  iklim degisimine baghh olarak nasil
etkilenecegini Oongéren bazi ¢aligmalara da literatiirde rastlamak miimkiindiir. Bu durumla
ilgili yapilmis olan bir ¢calismada Leemans ve Eickhout (2004), bir¢ok bdlgeden ¢ok sayida
aragtirmacinin verileri ile orman ekosistemlerini degerlendirmistir. Bu degerlendirme islemini
ise farkli iklim degisim seviyelerinde IMAGE teknigi ile yorumlamistir. Calisma sonucunda
orman ekosistemlerinde bir¢ok yasama ortaminin iklim degisim siirecinde tahrip olacag ve
biyolojik cesitliligin azalacagi kanaatine varmistir. Yapilmis olan bu ¢alismada biyolojik
cesitliligin ormanlarda insanlara saglanan en Onemli fonksiyonlardan birisi oldugu ifade
edilmistir. Orman biyolojik ¢esitliliginin ekonomik anlamda yoresel, iilkesel ya da kiiresel
Olcekte katkilar1 oldugu ifade edilerek, ormanlarin bu ekonomik katkisi kimi zaman bir ailenin
gecim kaynagi olabildigi, bazen ise bir iilke i¢in en fazla gelir getiren iiriin olabildigine
deginilmistir.
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fklim degisiminin ekonomiye etkisini belirmeye ¢alisilan bir arastirmada Lindner vd., (2010)
orman ekosistemlerindeki ekonomik degeri bulunan tiirleri incelemistir. iklim degisimine
bagli olarak bu tiirlerin yayilis alaninin azalacagi veya artan orman yangmlari ile tirlin
kalitesinin diisecegi belirtilmistir. Bunun sonucunda ise orman ekosistemlerinin insanlara
sagladig1 ekonomik katkinin diisecegi ifade edilmistir.

Diger bir taraftan insanoglu tarih siirecleri boyunca ormanlardan barinma ve biyoenerji
kaynagi olarak ormanlardan yararlanmigtir. Ormanlardaki biyoenerji kaynaklarinin iklim
degisimine bagl olarak nasil etkilenecegini ele alan bir ¢alismada, Popp vd., (2011) orman
ekosistemlerindeki bozulmadan dolay1 biyoenerji kaynaklarinin azalacagini ifade ederek, bu
kaynaklarmmin  yerine hangi tarimsal {riinlerin olabilecegi konusunda tahminler
ylriitmiislerdir. Calismada bitki tiirlerinin istekleri baz alinarak LPJml, MAgPIE, ReMIND
modelleme tekniklerinin kombinasyonlar1 {izerinden yorumlar yapilmistir. Sonug olarak ise
ozellikle Miscanthus tiirlerinin bu siiregte onemli biyoenerji kaynagi olabilecegi kanaatine
varilmstir.

Mevcut senaryolarda iklim degisimine bagli olarak sicakligin daha da artacagi oOn
goriilmektedir. Bu sebepten dolayr ise ormanlar etkileyecek olumsuz durumlarin daha da
artacag1 diisiniilmektedir. Bu kapsamda ozellikle artan orman yanginlarinin ormanlardaki
etkilerini ortaya koyan ¢esitli calismalara da ornek vermek miimkiindiir. Ornegin Ding vd.,
(2016) tarafindan yapilan bir calismada uygulanan tiir dagilim modellemelerinde, tiirler
iizerindeki en c¢ok baskiyr %86 ile iklim degisimine bagli artan orman yanginlarinin
olusturacagini Ongdrmiistiir. Bu varsayimdan yola ¢ikarak orman yanginlarinin diinya ve
ilkemiz ormancilifina etkisinin daha fazla olacagi ve bundan dolay:1 tiir kayiplarinin
cogalacag1 ve dolayisiyla bu konuda 6nlemlerin alinmasi gerektigi diisliniilmektedir. Diger
yandan artan yanginlarinin ormanlarda biyolojik olarak tiir dagilim dengesini bozacagi ve
bunun sonucunda ortama gelen istilaci tiirlerin yine ormanlarda dolayli yoldan tahribata yol
acacag1 ongdriilmiistiir. Ozellikle ormanlardaki istilaci tiirlerin verimlilikte diisiise yol acacagi
ve bazi canlilara ait yasam fonksiyonlarinin risk altina girecegi bildirilmistir. Yine
ormanlardaki istilaci tiirlerin iklim degisimi ile iliskilerinin ne yonde olacagi ile ilgili olarak
Colorado’da 1974 ile 2007 yillar1 arasinda elde edilen verilere dayanarak yapilan bir
calismada ise bambus arilarinin iklim degisimine bagli olarak aratan sicaklik ile birlikte
popiilasyonlarinin ¢ogalacagi ve ortamda bulunan bitki tiirlerinin ise azalacagi belirlemistir
(Pyke vd., 2016). Dolayisiyla bu calisma ile iklim degisimi sonucu artan sicakligin 6zellikle
bazi istilaci tiirlerin popiilasyonlarinda artisa sebep olarak, ekosistemlerde dengesizliklere yol
acacagl Ongoriilmektedir. Istilaci tiirler ile ilgili yapilmis olan farkli bir ¢aligmada ise
Ramsfield vd., (2016) iklim degisiminin bdcekler iizerindeki etkisinin morfolojik ve
fizyolojik olarak degerlendirmesini yapmustir. Boceklerin sicakliin artmasi ile birlikte sayisal
olarak artacagi, bu durumun ise orman ekosistemleri lizerinde olumsuz etkiler olusturabilecegi
kanaatine varmistir. Dolayisiyla istilaci tiir-iklim degisikli konusunda yapilmis olan bu
caligmalarin her ikisinde de benzer sonuglara ulasilmistir.

Diger yandan orman ekosisteminin yapi taglarini olusturan tiirlerin iklim degisimine baglh
olarak gelecekteki olasi dagilimlarinin konu edinildigi pek c¢ok calisma mevcuttur. Tiir
bazinda yapilmis olan bir ¢alismada Banglades’in degerli agag tiirlerinden olan Mangifera
sylvatica Roxb’in dagilimi ile iklim senaryolarina ait veriler iligkilendirilmistir (Akhter vd.,
2017). Calismada Maximum Entropy yontemi kullanilmis olup RPC 4.5 2070 seneryosuna
gore %7, RCP 8.5 senaryosuna gore ise %12 oraninda tiirlin dagilimi i¢in bir azalis olacagi
tespit edilmistir. Tiir bazinda yapilmis olan farkli bir caligma ise Tiirkiye’de 6nemli orman
agaci tiirlerinden biri olan Quercus cerris ile alakali olup, bu g¢alismada tiiriin iklim
degisimine gore gelecekteki potansiyel dagilimi belirlenerek, B2 IPCC iklim senaryosuna
gore tlirtin potansiyel dagiliminda degisimler olacagi 6ngdriisiinde bulunmustur (Mert vd.,
2016). Yine, Tirkiye’de endemik bir tiir i¢cin yapilmis olan ¢aligmada Isparta — Yukarigokdere
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Yoresi’nde kasnak mesesinin (Quercus vulcanica L.) iklim degisimine bagl olarak potansiyel
dagilimlarmnin belirlemeye c¢alismistir (Ozkan ve Mert, 2010). Bu ¢alismada IPCC
senaryolarma gore 2050 ve 2080 yillarinda tiiriin yoredeki dagilim alanlar1 tahmin edilmistir.
Calismada sonug¢ olarak IPCC-B2 senaryosuna gore kasnak mesenin Yukarigokdere
Yoresinde glinlimiizdeki durumuna gore ¢ok daha az yerde olacagi, A2 senaryosuna gore ise
higbir yayilis alaninin kalmayacagi, yani tiirlin yorede yok olacagi tahmin edilmistir.
Calismaya bakildiginda iklim degisimine bagli olarak bu gibi endemik tiirlerin iklim
degisimine bagl olarak yok olma riski géz oniinde bulunduruldugunda, biyolojik ¢esitliligin
azalacagi acgik¢a On goriilmekte olup, bu konu hakkinda ciddi koruma 6nlemlerinin alinmasi
gerektigi agikardir.

Ormanlardaki bitki tiirleri bir veya bircok iilke i¢in dnemli gelir kaynagi ve dogal yap1 unsuru
olabilmektedir. Bu tiirler ait olduklar {ilkeler i¢in olduk¢a 6nemli olup {lilkeler arasindaki
ticari faaliyetlerde veya ortak koruma ve kalkindirma projeleri ile desteklenebilmektedir.
Ornegin Portekiz, Ispanya, Fransa, Italya, Fas, Cezayir ve Tunus’ta bu anlamda 6nemli bir tiir
olan Quercus suber i¢in yapilmis olan bir ¢aligmada, iklim degisimine bagli olarak tiiriin
dagilimi c¢alisilmistir (Correia vd., 2018). RCP 4.5 ve RCP 8.5 iklim senaryolarina gore
degerlendirilen bu c¢aligmada tiiriin dagilimi R programdaki ENMeval paketi ile
modellenmistir. Calismada ise 2070 yilinda Quercus suber tiiriiniin %40’a kadar azalacagi
tespit edilmistir.

Asya kitasinin Giineyinde yapilan farkli bir calismada ise ekonomik olarak en 6nemli
tiirlerinden olan Shorea robusta ve Dipterocarpus turbinatus’un iklim degisimine gore nasil
etkilendigini belirlemeye yonelik bir calisma gerceklestirmistir (Deb vd., 2017). Calismada
RCP 4.5 senaryosuna gore Shorea robusta tiiriiniin %24, Dipterocarpus turbinatus tiiriiniin
ise %17 oraninda azalacagi, RCP 8.5 senaryosuna gore ise Shorea robusta tiiriiniin %34,
Dipterocarpus turbinatus tiiriiniin ise %27 oraninda azalacagi belirlenmistir. Yapilmis olan bu
calisma ile ¢esitli bitki tiirlerinin iklim degisimine farkli tepkiler gosterecegi ongoriisii ortaya
cikmustir.

Diger yandan bitki tiirlerinin iklim degisimine kars1 negatif iligkilerini ortaya koyan cok
sayidaki calismanin aksine bazi tiirler igin pozitif iliskilerde tespit edilmistir. Ornegin
Dyderski vd., (2018) tarafindan Avrupada 12 6nemli asli agag¢ tiirli i¢in yapilan ¢alismada
veriler MaxEnt programi ile modellemistir. Modellemede ise RCP2.6, RCP4.5, RCP8.5 iklim
senaryolarindan faydalanilmistir. Calisma sonucunda 2061 ile 2081 yillar1 i¢in degerlendirme
yapilarak, 12 asli aga¢ tilirli kazananlar ve kaybedenler olarak siniflandirilmigtir.
Degerlendirmeye alinan agag tiirlerinden Abies alba, Fagus sylvatica, Fraxinus excelsior,
Quercus robur, ve Quercus petraea tiirleri kazananlar grubunda yer alirken, kaybedenler de
ise Betula pendula, Larix decidua, Picea abies, Pinus sylvestris, Pseudotsuga menziesii,
Quercus rubra, ve Robinia pseudoacacia tiirleri yer almistir. Dolayisiyla bu ¢alisma tiirlerin
iklim degisimine kars1 tepkilerinin farkli olacaginin bir gostergesi olmustur.

Diger yandan ayni cinsten olan bitkilerin farkli tiirleri arasinda da iklim degisimine karsi
tepkiler ayni olmayabilmektedir. Bunu kanitlar nitelikteki bir ¢alisma Zhang vd., (2018)
tarafindan gerceklestirilmistir. Cin’de yapilan ¢alismada sakayik (Paeonia) cinsinin iki farkl
tiirli olan Paeonia delavayi ve Paeonia rockii i¢in iklim degisim senaryolari dogrultusunda
modelleme calismast gerceklestirilmistir. Calismada RCP 2.6 ve RCP 8.5’e gére Maxent
programi yardimi ile olusturulan modellerde 2070 yilinda Paeonia delavayi tiiriiniin
azalacagi, ancak Paeonia rockii tiiriiniin ise yayilis alaninin artacagi belirlenmistir. Yine bu
calisma iklim degisimine karsi bitkilerin farkli tepkiler gostereceginin bir kanit1 olmustur.
Yine Koo vd., (2017) ve Shrestha vd., (2018) tarafindan ayni bolgede gerceklestirilen
caligmalarda iklim degisimine bagl olarak tiirlerin dagilim alaninin genisletti§ini ortaya
koyan bagka caligmalar da mevcuttur. Diger yandan yapilan bazi caligmalarda ise iklim
degisimi sonucu bazi tiirlerin dagilim oranlarinda artis ya da azalisin s6z konusu olmayacagi,
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fakat dagilimlarinda kaymalar olarak lokasyon degistirecekleri yoniinde bulgularda
mevcuttur. Bu agidan 6rnegin Shirk vd., (2018) tarafindan yapilan bir ¢alismada Pinus
strobiformis tiiriiniin RCP 4.5. iklim degisim senaryosuna gore yorumlandigi bir ¢alismada
Boosted Regression Trees (BRT), Random Forests (RF), Generalized Additive Models
(GAM), ve Generalized Linear Models (GLM) tekniklerinden yararlanilmistir. Caligmada
sonug olarak Pinus strobiformis tiiriiniin dagilim oraninda pek bir degisim olmadan 2080
yilinda 500 m yiiksege c¢ikacagi ve yaklasik olarak 1000 km kuzeye dogru yonelecegi tespit
edilmistir. Dolayisiyla yapilmis olan tiim bu ¢alismalar incelendiginde tiirlerin tepkilerinin
iklim degisimine kars1 farkli olabilecegini ortaya koymakta olup, bu durumda yoresel, iilkesel
ya da kiiresel 6l¢ekte mevcut tiirlerin hakkinda bireysel olarak yapilacak c¢alismalara ihtiyag
duyulmaktadir.

3. iklim Degisiminin Yaban Hayati Uzerine Etkileri

Yaban hayati orman ekosistemindeki biyolojik cesitliligin kilit parcalarindan birisidir
(Hepinstall ve Harrison, 2000). Yaban hayatinin ¢esitliligi ise orman ekosistemlerindeki
sagligin en biyiik gostergelerinden birisi olarak kabul edilmektedir. Bundan dolay1 bitki
cesitliliginin yaninda orman ekosistemlerinde yaban hayati da olduk¢a 6nemli birer gosterge
olarak karsimiza c¢ikmaktadir (Brown ve Sibly, 2006). Ormanlarda 06zellikle yapisal
cesitliligin artmasi ile birlikte, bitki ve hayvan sayisinin artarak barinabilecegi habitatlarinda
cogalabilecegi ve bu sayede siirekliligin olabilecegi ongoriisii, birgok arastirmaci tarafindan
desteklenmektedir (Ogurlu, 2008; Khanaposhtani vd., 2012).

Yapilan bazi c¢aligmalarda dogal yikici faktorler taklit edilerek yaban hayati iizerindeki
olumsuz etkiler arastirilmaktadir(Seymour vd., 2002). Bu anlamda iklim degisikligi siirecinin
gelecekte yaban hayatini nasil etkileyecegi konusu ise olduk¢a merak uyandirmaktadir (Smith
vd., 2010). Dolayisiyla yaban hayati-iklim degisikligi konusunda c¢esitli canli toplumlarinin
ele alindig1 literatiirde birgok calismaya rastlamak miimkiindiir. Ornegin iklim degisiminin
yaban hayati iizerindeki etkisini genel olarak anlatmaya c¢alisan bir ¢alisma Pdortner, (2001)
tarafindan gergeklestirilmistir. Bu ¢alismada hayvanlarin iklim degisimi ile birlikte 6zellikle
viicut fonksiyonlarindaki degisimin tespit edilmesi amaglanmistir. Artan sicaklik ile birlikte
yaban hayatinda bulunan canlilarin dolasim ve havalandirma kapasitesinin azalacagi, oksijen
ve viicut sivilarindaki seviyelerinin azalacagi, yiiksek sicakliklarda oksijen ihtiyacini
karsilayamayacagi ve mitokondri kapasitesinin diisecegi belirtmistir. Yapilmig olan bu
calisma incelendiginde yaban hayatinin sicaklik artisi ile birlikte yasamsal fonksiyonlarinda
degisimlerin olabilecegi sinyali verilmistir.

Yaban hayati lizerindeki iklim degisiminin etkisi ile ilgili yapilan farkli bir ¢aligmada ise
Hoffman, (2010) iklim degisimine bagl olarak artan sicaklik ile birlikte orman ekosisteminde
bulunan canlilarin direk veya dolayl etkilenecegini belirtmistir. Sicaklik artis1 ile birlikte
yaban hayati canlilarimin genel olarak uyusukluk ve yasamsal fonksiyonlarini yerine
getirememe gibi reaksiyonlar gosterecegi belirtmistir. iklim degisiminin yaban hayati
tizerindeki etkisini inceleyen benzer bir ¢alisma Sinclair vd., (2016) tarafindan
gerceklestirilmistir. Bu ¢alismada yine kiiresel 1sinma sonucu sicakligin artmasi ile birlikte
benzer bir sonu¢ olan viicut sicakliklarinin artacagi ve buda canlilarin hareket oranim
azaltacagi kanaatine varilmistir. Elde edilen bu sonuglar incelendiginde canlilarin yasamsal
olarak gerekli ihtiyaglarin1 baz1 zamanlar yerine getiremeyecegi ve canlilarin dogurganliginin
azalabilecegi durumu gibi yorumlar ortaya ¢ikmaktadir. Diger yandan hayvanlarda bahsedilen
reaksiyonlarin yavaslamasi neticesinde toplu ve birlikte hareket yerine, dogada bireyselligin
daha fazla ortaya ¢ikacagi diistiniilmektedir. Bu bireysellik ile birlikte avci tlirlerin daha kolay
avina ulagabilecegi ve bu durumdan dolay1 dogal dongiiniin sekteye ugrayacagi, yine yapilan
yorumlar arasindadir.
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Seebacher vd., (2015) tarafindan yapilan bir ¢alismada 1968-2012 yillar1 arasinda 202 adet
yaban hayvan tiiriiniin iklim degisimine baglh olarak degisimleri incelenmistir. Yapilan bu
calismada gegmis yillara ait iklim verilerini worldclim.org adresinden elde edilmis olup,
Lineer Mixed Model teknigi ile iliskiler yorumlanmistir. Yapilan modelleme sonucunda
canlilarin yayilis alaninin azalacagi, barinma ve yuva alanlarinin zarar gorebilecegi ve bu
durumdan psikolojik olarak rahatsiz olacaklari kanaatine varilmistir. S6z konusu rahatsizligin
ise canlilarda normal bir dogurganlik seyrinden uzaklagsmaya sebep olacagi 6n goriilmektedir.
Iklim degisimine baglh olarak yuvalar ile ilgili olarak ayrica Mainwairng vd., (2017)
tarafindan yapilmis bir ¢alisma ise genel olarak canlilarin yuvalarinin éneminden bahsetmis
olup kurbagalar iistiinden &rneklemeler yapilmistir. Iklim degisimi neticesinde kurbaga
yuvalarinin bozulmasi ile birlikte bu canlilarin adaptasyon sorunu yasadiklari, bu sebepten
dolay1 ise risk altinda olabilecekleri vurgulamistir. Diger bir taraftan ise genel olarak iklim
degisimi ile birlikte deniz seviyesinin yiikselmesinden dolay1 yiizeysel akisin fazla olacagi,
canlilarin yuvalariin yerlerinin bozulabilecegi ve bundan dolay1 ise diismanlarinin kolaylikla
tiirlere ulagabilecegini vurgulamistir.

Iklim degisiminin yaban hayat1 iizerindeki genel fizyolojik ve morfolojik etkilerinin
belirlenmesinin yani sira tiir bazinda da ¢alismalar1 gérmek miimkiindiir. Ornegin Hall vd.,
(2016) tarafindan yapilan bir ¢alismada go¢ eden hayvan tiirlerinin iklim degisiminden nasil
etkilendigi belirlenmeye ¢alisilmistir. Yapilmis olan bu arastirmada hayvanlarin kirilgan bir
yapiya sahip oldugu belirtilmis olup, iklim degisimi ile birlikte hastalik oranlarinin artacagi
belirtilmistir. Bu ¢alismada hayvanlar hastaliklarindan dolayr go¢ etmezse kendi arasinda
hastaliktan yok olabilecekleri, ya da diger taraftan go¢ ettiklerinde ise farkli lokasyondaki
hayvanlara hastalig1 tastyabilecekleri ifade edilmistir. Hastaliklarin dagilmasi ile birlikte
tiirlerin yok olma riski ile yiiz yiize olacagi ve istilaci tiirlerin ise artacagi diisiiniilmektedir.
Ayrica yine besin zincirinde ise aksakliklar olacagi ve tiirlerin bundan etkileneceginden
bahsedilmektedir.

Iklim degisimine bagl olarak sicakhigin artmasi ile birlikte istilaci tiirlerin cogalacag
Ongoriisii hakkinda dogrudan yapilmis olan bir ¢alismada ise Mcclelland vd., (2018) 1991-
2011 yillar1 arasinda Sub-Antarktika Marion Adasi'ndaki farelerin degisimini incelenmistir.
Calismada yillik sicaklik degisimi ile birlikte fareler arasindaki iliski incelenmis olup carpici
bir sonu¢ olan %430 oraninda farelerin artacag: belirlenmistir. Istilac1 farelerin artis1 ile
birlikte bolgedeki yasayan yerli halkin tarimsal faaliyetleri ve bitki tiirlerinin ise olumsuz
etkilenecegi belirtilmistir.

Iklim degisiminin etkilerini tek tiir bazinda inceleyen ¢alismalar da mevcuttur. Ornegin Helm
ve Gwinner, (2006) tarafindan yapilmis olan ¢alismada bir kus tiirii olan Sylvia atricapilla’nin
sicaklikla hareket degisimi arastirilmustir. iklim degisimine bagli olarak sicakligin artmasi ile
bu kus tiirlinlin gb¢ etmesinin zorlasacagl ve yasamsal fonksiyonlarini asgari diizeye
indirecegi belirtilmistir. Visser vd., (1998) tarafindan baska bir kus tiirii (Parus majér) igin
yapilmis olan bir ¢alismada ise iklim degisimine bagl olarak sicaklifin artmasi ile birlikte
tiirin hareketlerinde kisitlamalarin olacagi kanaatine varilmistir. Kus tiirleri i¢in yapilmis olan
iki caligmada da ikilim degisimine bagli olarak artan sicaklik ile birlikte kuslarin
hareketlerinde kisitlamanin olacagi ve bundan dolay1 gocebe yasayan bu canlilarin zorluklar
cekecegi kanaatine varilmistir.

Kendileri kiigiik olsa bile dogaya kattiklar1 biiyiik olan ve kimi zaman istilaci tiirler olarak
karsimiza ¢ikan sineklerin iklim degisimine bagli olarak tepkileri ve bu dongiide hangi
pozisyonda olacaklar1 ise bazi arastirmacilarin merak konusu olmustur. Bununla ilgili
Emerson vd., (2008) tarindan yapilmis olan bir ¢alismada, bir sivri sinek tiirii olan Wyeomyia
smithii’nin sicakliklarin artmasi ile birlikte daha ¢ok aktif olacagi, diapoz donemlerinde
degisimler olmasi ile birlikte genetik varyasyona ugrayacagini belirtilmistir. Diger yandan
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sivrisineklerin daha aktif olmast sonucunda sitma hastaliinin ise artacagi tahmin
edilmektedir.

Iklim degisimi ile karasal ve sucul ekosistemlerde yasayabilen bir kurbaga tiirii olan Rana
temporaria tirii i¢in yapilmis olan bir arastirmada ise yine artan sicaklik ile birlikte
hareketlerinin kisitlandigini ve tireme konusunda sikintilar ¢ekebilecegi sonucu elde edilmistir
(Laurila vd., 2001). Bu dogrultuda bu tiiriin av-avci iliskilerinin etkilenecegi ve besin
zincirinde dengesizliklerin olacag: ifade edilmistir. Yine siirlingenler ile ilgili yapilmis olan
bir ¢alisma ise Avustralya’da Varanus rosenbergi incelenmis olup, ¢alismasinda ortalama
sicakligin 3 °C artist ile bu tiiriin aktivitelerinde yiiksek oranda diislis ve fonksiyonlarinda
bazi kayiplarin olacagi tahmin edilmistir (Kearney vd., 2009). Bunun sonucunda ise bu
tiirlerin kendi yasamsal fonksiyonlari igin yeterli olabilecek besini bile zor karsilayacaklari
belirtilmistir. Bu tiliriin topraklarda faaliyet gosteren bir siirlingen olmasi dolayisiyla,
topraklarin havalandirilmasi ve besin zincirinde ortaya ¢ikacak olumsuz kosullardan ise bagka
diger canlilarinda etkilenecegi ifade edilmistir.

Konuya iligkin olarak Amerikan bizonu (Bison bison) ile ilgili olarak yapilan bir ¢alismada ise
sicakligin artmast ile birlikte bu tiiriin viicut dlgiilerinin % 37 oraninda azaldigi ve 2100 yilina
kadar ise ortalama 37 kg azalacagi belirtilmistir (Martin vd., 2018). Ayrica yapilan
paleontolojik arastirmalarda, sicaklik artisi ile birlikte bu tiiriin sayisinda azalmalarin oldugu
tespit edilmistir. Hayatta olan tiirlerinin ise genetik varyasyona ugradigi belirlenmistir. Bu
calismadan da anlasilacagi tlizere iklim degisimi sonucu yasam fonksiyonlarini devam
ettirmeye calisan bazi canlilarin, kendi ozelliklerinin disina ¢ikip varyosyona ugradiklar
sonucu ortaya ¢ikmaktadir. Bu durum neticesinde ise canlilarin dogada oynadigi rollerin
degistigi giin yliziine ¢cikmistir (Friggens vd., 2018, Razgour vd., 2018, Schleuning vd., 2016).
Iklim degisimi sonucu nesil tiikenmelerinin yam sira yaban hayatinda bulunan baz1 canlilarin
yerlerini degistirecegi arastirmalari da gormek miimkiindiir. Ornegin Yeni Zelanda Felis catus
iizerinde yapilan bir calismada The Community Climate System Model 2070 (CCSM) teknigi
ile modellenmesi sonucunda bu tiirlin, Yeni Zelanda'nin kuzeyine dogru gidecegi ve suanda
bulundugu ortamdan uzaklasacagi tespit edilmistir (Aguilar vd., 2015).

Ozetle iklim degisimine bagl olarak artan sicaklik ile birlikte orman ekosistemleri ve diger
ortamlarda bulunan yaban hayatindaki canlilarin hayat dongiilerini degistirecek birgok
calismay1 gormek miimkiin olmustur. Ayrica hayat dongiilerini degistirmesi ile birlikte besin
zincirinin bozulacagi ve bu durumdan dolayr bir¢cok canlinin olumsuz etkilenecegi gozler
Oniine serilmistir.

4. Ormanlarin Iklim Degisiminin Uzerindeki Etkileri

Toplumlarin gegmisten giiniimiize ekonomik ve sosyal yasantilarinda énemli rol alan orman
ekosistemleri, insanogluna cesitli mal ve hizmet saglamaktadir. Ormanlar yenilenebilir dogal
kaynak olmasinin yani sira, igerdigi biyokiitle ile yerkiirede denge saglayan yapitaglarindan
bir tanesidir (Oyono vd., 2005; Bonan, 2008). Atmosferde tutulan sera gazlarindan en
onemlisi ve kiiresel iklim degisimi {izerinde etkisi bulunan karbon (C), atmosferde biriken
CO2 miktar1 ile dogru orantili olarak artmakta olup, kiiresel 1sinmanin 6énemli sebeplerinden
birisi haline gelmistir (Kolsuz, 2011). Atmosferde biriken CO2 gazinin artmasinda en fazla
paya fosil yakit tiiketimi, bilingsiz arazi kullanimi ve orman ekosistemlerinin tahrip olmasi
gibi durumlarin sebep oldugu belirtilmistir (Arbab vd.,2019). Atmosferde biriken COz2 ile
birlikte iklim degisikligi hizlanmakta ve bu hizin minimum seviyeye indirilmesi i¢in ¢esitli
arastirmalar ve ¢0ziim yollart iiretilmeye c¢alisilmaktadir. Bu asamada 6nemli biyokiitle
oranina sahip ormanlarin 6neminin ise tartisilmayacak kadar biiytik oldugu ifade edilmektedir
(Maier vd., 2017). Zira, artan iklim degisiminin etkileri ile birlikte orman ekosistemlerinin
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degerleri daha fazla artmis olup, ormanlarin iklim degisimi iizerindeki etkilerini inceleyen
bir¢ok ¢alisma ve arastirma gergeklestirilmistir.

White, (2002) tarafindan yapilan bir calismada diinya genelinde yaklasik olarak 8 gigatonluk
karbon salinnminin oldugu ifade edilerek, bu karbon salinimi ile birlikte iklim degisim
slirecinin arttig1 vurgusu yapilmistir. Bu calismada toplam 8 gigatonluk karbonun yaklagik
%9’unun ormanlar tarafindan tutuldugu belirtilerek, giderek artan ormansizlagma ile birlikte
atmosferik karbon yiikiiniin artacagina deginilmistir. Yapilmis olan bu calisma ormanlarin
karbon tutma ve sera etkisini azaltma baglaminda énemli bir roliiniin oldugunu acik¢a ortaya
koymaktadir. Bunun bir gostergesi olarak yapilmis olan baska bir arastirmaya bakildiginda ise
Canadel ve Raupach, (2008) ulusal ormancilik merkezindeki verileri incelemis olup
ormanlarin milyonlarca ton CO2 emiliminde katkisi oldugunu ifade etmislerdir. Yine bu
calismada orman ekosistemlerinin glinden giine bozulmasindan dolay1 atmosferik karbonun
yeterince tutulamadigi belirtilerek, baska yollarla ormanlarin tuttugu karbonlara esdeger
karbon stoklarinin ise olusturulmasi gerektigine deginilmistir. Fakat bu asamada yapilacak
olan suni karbon stoklarinin verimli olup olmayacagi konusunda ise siiphelerin oldugu ifade
edilmistir. Yapilmis olan bu arastirma ile karbon tutumunda ormanlarin 6nemli bir rol
oynadig1 ve bu degerli kaynaklarin mevcut durumda korunmazsa daha fazla zararlarin ortaya
c¢ikabilecegi yorumu yapilmistir.

Yeryliziinde ormansizlagma ile birlikte toprak kaymasi veya erozyon gibi ¢esitli olaylarin
artt1g1 yapilmis olan birgok ¢alismada belirtilmistir. Topraklarin karbon tutmadaki 6nemi ise
yine bir¢ok arastirmanin konusu olmustur. Orman ekosistemlerinin bozulmasi ile birlikte
kaybolan topraklarin karbon tutmada 6nemini bahseden bir ¢alismada Tolunay ve Comez,
(2008) Karasal ekosistemlerde depolanmis olan 2500 milyar ton karbonun, 2000 milyar
tonunun toprakta depolandigini bildirmistir. Yapilmis olan bu arastirmaya benzer bir ¢alisma
ise Wayburn, (2000) tarafindan ele alinmistir. Amerika Birlesik Devleti’nde yapilmis olan bu
caligmada arastirmaci topragin karbonu daha fazla tuttugundan bahsederek bu karbonun
%74’liniin  toprak {stiinde %26’sinin  ise toprak altinda tutuldugunu belirtmistir.
Aragtirmacilar elde ettigi bu sonuglara gore ormansizlasmanin aslinda iklim degisikligine
etkisini dolayl1 olarak da ifade etmislerdir.

Yapilmis olan ¢aligmalar ile birlikte karasal ekosistemlerin iklim degisimi tizerindeki rolii bir
nebze olsun aktarilmaya calisilmistir. Ancak karasal ekosistemlerde bulunan ekosistemlerin
hangisinin iklim degisiminin olumsuz durumlarini en aza indirmek i¢in daha énemli oldugu
gecmisten giiniimiize merak uyandirict konulardan birisi haline gelmistir. Bu konu hakkinda
Saragoglu, (2011) tarafindan bir calisma yapilmis olup, dnemli karbon yutak alanlarindan
birisi olan orman ekosistemlerinin kiiresel 1sinmanin etkilerini geciktirmede 3 ana strateji
olarak goriilen karbon baglama, karbon koruma ve karbon ikamesi konularinda orman
ekosistemlerin istiinliiklerini aktarmistir. Yine bu konuda benzer bilgilerin verildigi baska
calismalarda mevcuttur (OGM, 2010; UN, 2010; IPCC, 2013).

Son yillarda iklim degisimine karsi hassasiyetin artmasi ve orman ekosistemlerinin bu
konudaki 6neminin daha iyi anlasilmasi ile birlikte iilkemiz ve diinyanin pek cok yerinde
orman alanlarinin artirilmasi ve verimli ormanlarin olusturulmasina yonelik ¢abalarin arttigi
gorilmiistiir. Bu durum ile birlikte dogaya daha fazla hassas olunmaya baglanmis ve
kentlerdeki sanayilesme ve kentlesme politikalariin yaninda kent ormanciligi faaliyetleri
gelistirilmeye baslanmistir. Kent ormanciliginin énemi ve o yore i¢in degerini bahseden bir
calismay1 da bu baglamda gérmek miimkiin olmustur. Ornegin Oner vd., (2007) yapmus
olduklar1 ¢alismada kentlesme ve hizli gelisen sanayilesme siirecinin etkisini azaltmak amaci
ile kent ormanciligr faaliyetlerin yapilmasi gerektigini vurgulamistir. Kent ormanciligi
sayesinde, iklim degisimine bagli olarak artan sicaklik ve diisiik nem diizeyinin Oniine
gecilebilecegi ve kentlerde daha serin ve ferah bir ortamin yakalanabilecegi 6ngdriilmiistiir.
Diger yandan iklim degisimine bagl olarak olasi1 firtinalarin 6niinii kesilerek, kentlerdeki
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zararin aza indirebilecegi vurgulanmistir. Dolayisiyla yapilmis olan bu calisma ile birlikte
sadece dogal alanlarda aga¢landirmanin yeterli olmadigi kentlerde de agaglandirma
faaliyetlerinin yapilmas: gerektigine deginilmistir. Ozellikle yesil kusak tesislerinin artmasi
ile birlikte iklim degisimine bagli olarak kentlerdeki sorunlarin 6nemli 6l¢iide azaltilabilecegi
distintilmektedir.

Yapilmis olan bu ¢alismalar ele alindiginda orman ekosistemlerinin iklim degisimine kars1 iyi
bir tampon gorevinin oldugu anlasiimaktadir. Ozetle ormanlarin etkilenme diizeyi ile kiiresel
1sinmanin hizlanmasi karsilikli bir iliski icermekte olup, insanlarin bu konuda daha hassas
olmasi 6nem arz etmektedir.

5. Tartisma ve Sonuc¢

Tarih boyunca iklim degisim olay1 gerceklesmis olup, bunu jeolojik kayitlarda kimi zaman
buzul dénemleri, kimi zaman ise sicaklik artis donemleri seklinde gérmek miimkiindiir
(Tiirkes, 2013). Bu dogal siirecin disinda giiniimiizde hizli niifus artisi ve bununla birlikte
gelen sanayilesme, fosil yakit tiiketimlerindeki artis olaylar1 atmosferdeki karbon oranim
normal seviyelerin ¢ok {lizerine ¢ikarmistir (Forster vd., 2007). Bu artis diinya iizerine gelen
giines 1smlarinin, yer kabuguna yakin atmosfer tabakasinda hapsolmasina ve bu sekilde
kiiresel 1sinma olayina sebep olmustur.

Kiiresel 1sinma olayinin ¢ok boyutlu olarak ele alinip agiklanmas1 miimkiin olmak ile birlikte,
ozellikle ormanlarin atmosferik CO2’i tutarak iklim degisimi tizerinde Onemli rol aldigi
bilinmektedir (Arbab vd.,2019, Maier vd., 2017, White, 2002, Canadel ve Raupach, 2008).
Ormanlarda agacg, cali ve otsu bitkilerin tamami yapmis olduklar1 fotosentez neticesinde
atmosferik CO2 alip, karbon seklinde biinyelerine bunu bagladiktan sonra, oksijeni ise
atmosfere birakmaktadir. Diger yandan orman altindaki 6lii ortii ve toprak ise yine onemli
karbon havuzlaridir (Schlesinger ve Lichter, 2001). Ayrica ormanlar 6nemli bir yenilenebilir
enerji kaynagi potansiyeline sahiptir (Saragoglu, 2011). Dolayisiyla tiim bu yonleriyle
ormanlar kiiresel karbon dengesi iizerinde 6nemli etki olusturmaktadir (Schlamadinger ve
Marland, 1996).

Buradan hareketle hazirlanan bu calismada, orman ekosistemleri-iklim degisimi konusunda
yapilmis bazi calismalar iizerinden iliskiler yorumlanmistir. Genel olarak konuya iliskin
yapilan ¢aligmalarda ormanlardaki bitki tiirleri basta olmak iizere pek ¢ok canli organizmanin
giintimiizdeki iklim degisim siireci olan kiiresel 1sinma olaylarindan olumsuz etkilenecegi
kanaatine varilmistir (Akhter vd., 2017, Correia vd., 2018, Deb vd., 2017, Ramsfield vd.,
2016, Pyke vd., 2016, Popp vd., 2011, Ozkan ve Mert, 2010). Ancak baz tiirlerin ise bu
siregten olumlu etkilenecegini, dagilimin1 yada verimliligini artirabilecegini gosteren
calismalarda mevcuttur (Shrestha vd., 2018, Zhang vd., 2018, Koo vd., 2017, Dyderski vd.,
2018). Baz1 c¢alismalarda ise ozellikle tlirlerin dagiliminda kaymalarin olacagi ve diinya
tizerinde yer degistireceklerine deginilmistir (Shirk vd., 2018). Bu durumdan kimi zaman bazi
iilke ya da bdlgelerin yeni tiirler kazanabilecegini diistinmekte miimkiindiir. Fakat bunun bir
kazanim m1? Yoksa kayip mi? Olacagi noktasinda ise yine farkli fikirler ortaya atilabilir.
Nitekim iklim degisimine bagli olarak istilaci tiirlerin artacagi ve bu tiirlerin kent ve orman
ekosistemine olumsuz etkiler olusturacagi ongoriisiic bulunmaktadir (Shrestha vd., 2018).
Dolayisiyla yeni diye diisiiniilen bu tiirlerin ortamda bir istilaci tiire doniisme riski oldukca
yiiksek goziikkmektedir.

Iklim degisimi sonucu insan ve diger canlilarin saghigmin olumsuz etkilenecegi ydniinde
yorumlara da rastlamak miimkiindiir (PySek ve Richardson, 2010; Matthews et vd., 2017).
Ozellikle artan sicaklikla birlikte insanlarda sitma gibi hastaliklarin  yayginlasacag
diistiniilmektedir. Diger yandan 6zellikle okyanuslarda su seviyesinin artmasi sonucu karasal
ekosistemlerde daralmalar olacagi ve basta ormanlardaki memeli hayvan tiirleri olmak tizere
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pek cok canli tiirlinlin habitatlarinin tahribata ugrayabilecegi, bu canlilarin strese girecegi ve
dogurganliklarinin olumsuz etkilenecegine deginilmistir (Seebacher vd., 2015; Sinclair vd.,
2016). Bu durum sonucunda ise pek ¢ok canli tiiriiniin neslinin tehlike altina girebilecegi
diisiincesi olusmustur. Yine karasal ekosistemlerde meydana gelecek daralmalarin orman
ekosistemlerine de sirayet etmesi sonucu, Ozellikle kirsal kesimlerde yasayan insanlarin
ormanlardan yeterli verimi alamamasinda ve kent ortamlarma go¢ etmelerine sebep
olabilecegini de diisiinmek miimkiindiir. Bunun sonucunda ise kent ortamlarinda ihtilaflarin
artip, huzurun bozulacagr yoniinde yorumlarda yapilmaktadir. Bazi calismalarda ise
ormanlardaki basta gesitli siiriingenler olmak iizere pek ¢ok canli tiiriiniin kiiresel 1sinma
sonucu artan sicakliklarla birlikte, solunum, metabolizma ve hareket gibi yasamsal
aktivitelerinin yavaglayacagi ve bunun sonucunda ise av-avci iligkilerinin bozulacagi ifade
edilmistir (Hoffman, 2010; Sinclair vd., 2016; Helm ve Gwinner, 2006; Portner, 2001; Visser
vd., 1998). S6z konusu bu durumun ise pek canli tiiriinde nesil tiikkenmesine yol agmaya kadar
gidebilecegini diisiinmek ise yanlis olmayacaktir. Hatta yapilan bazi ¢alismalarda hayvan
tiirlerinin iklim degisimi sonucunda viicut Olciilerinde bile degisimlerin olacagi sonucuna
vartlmistir (Martin vd., 2018; Friggens vd., 2018, Razgour vd., 2018, Schleuning vd., 2016).
Ormanlarin iyi bir karbon havuzu oldugu ifade edilmekle birlikte, orman alanlarinda
daralmalarin devam etmesi ve insan niifusundaki hizli artis sonucunda, atmosferik CO2’in
depolanmasinda ormanlarin gelecekte daha da yetersiz kalacag: ifade edilmektedir (Canadel
ve Raupach, 2008). Dolayisiyla yapay yollarla karbon depolamanin yollarini1 aramak i¢in
gerekli tedbirlerin alinmasi gerektigi vurgulanmistir. Tiim bu durumlarin yaninda orman
topraklariin da 1yi bir karbon deposu gorevi iistlendigi belirtilerek (Tolunay ve Comez, 2008,
Wayburn, 2000) ormanlarin topraklart muhafaza goérevi gormesi yoniinden de kiiresel iklim
dengesindeki Onemine vurgu yapmak mimkiindiir. Bu acgidan 6zellikle bozuk orman
sahalarimin = verimli hale gelmesi, genglestirme ¢alismalari, yeni orman alalarinin
olusturulmasi, hizli gelisen tiirler ile endiistriyel plantasyonlarin kurulmasi gibi ormancilik
faaliyetlerinin yine kiiresel iklim dengesindeki rolii ve 6nemi biiyiiktiir (Saragoglu, 2011).
Hatta bu acidan kent ormanciliginin bile 6nemine de§inen ¢aligsmalara rastlamak miimkiindiir
(Oner vd., 2007).

Sonug olarak tiim bu bilgiler géz Oniinde bulunduruldugunda iklim degisiminin orman
ekosistemlerine ciddi etkisi s6z konusu olmaktadir. Cok boyutlu olan buradaki iliskilerin,
daha detayli aragtirmalar ile tespit edilmesi ise 6nem arz etmektedir. Bunun i¢in arastirmalar
yapilmali, hatta disiplinler arasi is birligi ile bu arastirmalar detaylandirilmalidir. Fakat
ozellikle siirecin merkezinde insanlar oldugu icin, konu hakkinda bilgi birikimlerinin ve
hassasiyetlerinin artirilmasi gerekmektedir. Buradan hareketle siirecin 6zetlendigi bu ¢alisma
ile canli toplumlarinin iklim degisiminden nasil etkilenebilecegi ve iklim degisikligi siirecinde
ormanlar konusuna deginilmistir. Burada derlenen bilgilerin konu ile ilgilenenlere kisa bir
literatiir bilgisi olmasi ve 151k tutmasi amag¢lanmistir.

Kaynaklar

Aguilar, G. D., Farnworth, M. J., Winder, L. (2015). Mapping the stray domestic cat (Felis
catus) population in New Zealand: species distribution modelling with a climate change
scenario and implications for protected areas. Applied Geography, 63, 146-154.

Akhter, S., McDonald, M. A., Van Breugel, P., Sohel, S., Kjer, E. D., Mariott, R. (2017).
Habitat distribution modelling to identify areas of high conservation value under climate
change for Mangifera sylvatica Roxb. of Bangladesh. Land Use Policy, 60, 223-232.

Aksay, C. S., Ketenoglu, O., Kurt, L. (2005). Kiiresel 1sinma ve iklim degisikligi. Selguk
Universitesi Fen Fakiiltesi Fen Dergisi, 1(25), 29-42.

142



Alamgir, M., Mukul, S. A., Turton, S. M. (2015). Modelling spatial distribution of critically
endangered Asian elephant and Hoolock gibbon in Bangladesh forest ecosystems under a
changing climate. Applied Geography, 60, 10-19.

Arbab, M. 1., Mohamedain, M. S., Gaiballa, A. K., Hassan, M. A., Ersahin, S. (2019).
Assessing change in EL-Rawashda forest using landsat and field data, Eastern Sudan (1988-
2018). Assessing Change in EL-Rawashda Forest Using Landsat and Field Data, Eastern
Sudan (1988-2018), 32(1), 11-11.

Bonan, G. B. (2008). Forests and climate change: forcings, feedbacks, and the climate
benefits of forests. science, 320(5882), 1444-1449.

Brown, J. H., Sibly, R. M. (2006). Life-history evolution under a production constraint.
Proceedings of the National Academy of Sciences of the United States of America, 103,
17595-17599.

Canadel, J.G., Raupach, M.R. (2008). Managing forests for climate change mitigation.
science, 320 (5882), 1456-1457.

Correia, R. A., Bugalho, M. N., Franco, A. M., Palmeirim, J. M., (2018). Contribution of
spatially explicit models to climate change adaptation and mitigation plans for a priority forest
habitat. mitigation and adaptation Strategies for Global Change, 23(3), 371-386.

Crowley, Thomas J. (2000).“Causes of climate change over the past 1000years”,Science,
(289), 270-277.

Deb, J. C., Phinn, S., Butt, N., McAlpine, C. A., (2017). The impact of climate change on the
distribution of two threatened dipterocarp trees. Ecology and evolution, 7(7), 2238-2248.

Ding, H., Chiabai, A., Silvestri, S., Nunes, P. A., (2016). Valuing climate change impacts on
european forest ecosystems. Ecosystem Services, 18, 141-153.

Dyderski, M. K., Paz, S., Frelich, L. E., Jagodzinski, A. M., (2018). How much does climate
change threaten european forest tree species distributions?. Global Change Biology. 24(3),
1150-1163.

Emerson K. J., Letaw A. D., Bradshaw W.E., Holzapfel C. M. (2008). Extrinsic light: dark
cycles, rather than endogenous circadian cycles, affect the photoperiodic counter in the
pitcher-plant mosquito, Wyeomyia smithii. J. Comp. Physiol. A 194:611-15.

FAO, (2016). Global forest resources assessment 2015. Erisim Tarihi: 01.01.2019
http://www.fao.org/3/a-i4793e.pdf.

Forster, P., Ramaswamy, V., Artaxo, P., Berntsen, T., Betts, R., Fahey, D.W., Haywood, J.,
Lean, J., Lowe, D.C., Myhre, G., Nganga, J., Prinn, R., Raga, G., Schulz, M., Van Dorland,
R., (2007). Changes in atmospheric constituents and in radiative forcing. contribution of
working group 1 to the fourth assessment report of the mtergovernmental Panel on Climate
Change, Cambridge University Press, United Kingdom and New York, NY, USA.

143


http://www.fao.org/3/a-i4793e.pdf

Friggens, M. M., Williams, M. 1., Bagne, K. E., Wixom, T. T., Cushman, S. A., (2018).
Effects of climate change on terrestrial animals [Chapter 9]. In: Halofsky, Jessica E.;
Peterson, David L.; Ho, Joanne J.; Little, Natalie, J.; Joyce, Linda A., eds. climate change
vulnerability and adaptation in the intermountain region [Part 2]. Gen. Tech. Rep. RMRS-
GTR-375. Fort Collins, CO. US Department of Agriculture, Forest Service, Rocky Mountain
Research Station. p. 264-315., 375, 264-315.

Goudie, A. S. (2013). The human impact on the natural environment: Past, Present, and
Future. John Wiley Sons.

Hall, R. J., Brown, L. M., Altizer, S. (2016). Modeling vector-borne disease risk in migratory
animals under climate change. Integrative and Comparative Biology, 56(2), 353-364.

Helm, B., Gwinner, E., (2006). Migratory restlessness in an equatorial nonmigratory bird.
PLoS Biol. 4:611-14.

Hepinstall, J.A., Harrison, D.J. (2000). Wildlife and biodiversity. cooperative forestry
research unit, Annual Report, 39-44.

Hoffmann, I. (2010). Climate change and the characterization, breeding and conservation of
animal genetic resources. Animal genetics, 41, 32-46.

IPCC (2007), Climate Change 2007: The physical science basis. contribution of working
group 1 to the fourth assessment report of the intergovernmental panel on climate change,
New York: Cambridge University Pres.

IPCC. (2013): Summary for policymakers. n: climate change 2013: the physical science
basis. contribution of working group 1 to the fifth assessment report of the intergovernmental
panel on climate change [Stocker, T.F., D. Qin, G.-K. Plattner, M. Tignor, S.K. Allen, J.
Boschung, A. Nauels, Y. Xia, V. Bex and P.M. Midgley (eds.)]. Cambridge University Press,
Cambridge, United Kingdom and New York, USA

Karakus, N. (2010). Yutak Alanlarin iklim degisikligi iizerine etkilerinin tlirkiye Orneginde
arastirilmas1. Cukurova Universitesi, Fen Bilimleri Enstitiisii, Yiiksek Lisans Tezi. 163 s.
Adana.

Kearney, M., Shine, R., Porter, W. P., (2009). The potential for behavioral thermoregulation
to buffer “cold-blooded” animals against climate warming. proceedings of the national
academy of sciences, 106(10), 3835-3840.

Khanaposhtani, M. G., Kaboli, M., Karami, M., Etemad, V. (2012). Effect of habitat
complexity on richness, abundance and distributional pattern of forest birds. Environmental
management, 50(2), 296-303.

Kolsuz, R. (2011). Olii organik materyal miktarmin tahmin edilmesinde farkli 6rnekleme

yontemlerinin ve drnek biiyiikliiklerinin karsilastiriimasi. Siileyman Demirel Universitesi, Fen
Bilimleri Enstitiisti, Yiiksek Lisan Tezi. 72 s. Isparta.

144



Koo, K. A,, Park, S. U.,, Kong, W. S., Hong, S., Jang, I., Seo, C. (2017). Potential climate
change effects on tree distributions in the korean peninsula: understanding model climate
uncertainties. ecological modelling, 353, 17-27.

Laurila, A., Pakkasmaa S. M. J., Merila, J. (2001). Influence of seasonal time constraints on
growth and devel opmentof common frog tadpoles: a photoperiod experiment. Oikos 95:451—
60.

Leemans, R., Eickhout, B., (2004). Another reason for concern: regional and global impacts
on ecosystems for different levels of climate change. Global Environmental Change, 14(3),
219-228.

Lindner, M., Maroschek, M., Netherer, S., Kremer, A., Barbati, A., Garcia-Gonzalo, J., Seidl,
R., Delzon, S., Corona, P., Kolstrom, M., Lexer, M. J., Marchetti, M. (2010). Climate change
impacts, adaptive capacity, and vulnerability of european forest ecosystems. Forest Ecology
and Management, 259(4), 698-709.

Maier, S., Szerencsits, M., Narodoslawsky, M., Ismail, I. M. 1., Shahzad, K. (2017). Current
potential of more sustainable biomass production using eco-efficient farming practices in
Austria. Journal of cleaner production, 155, 23-27.

Mainwaring, M. C., Barber, I., Deeming, D. C., Pike, D. A., Roznik, E. A., Hartley, I. R.
(2017). Climate change and nesting behaviour in vertebrates: a review of the ecological
threats and potential for adaptive responses. Biological Reviews, 92(4), 1991-2002.

Martin, J. M., Mead, J. I., Barboza, P. S., (2018). Bison body size and climate change.
ecology and evolution, 8(9), 4564-4574.

Matthews, J., Velde, G., Collas, F.P.L., De Hoop, L., Koopman, K.R., Hendriks, A.J.,
Leuven, R.S.E.W. (2017). Inconsistencies in the risk classification of alien species and
implications for risk assessment in the European Union. Ecosphere 8 (6), €01832.

McClelland, G. T., Altwegg, R., Aarde, R. J., Ferreira, S., Burger, A. E., Chown, S. L. (2018).
climate change leads to increasing population density and impacts of a key island invader.
Ecological Applications, 28(1), 212-224.

Mert, A., Ozkan, K., Sentiirk, O., Negiz, M. G., (2016). Changing the potential distribution of
Turkey Oak (Quercus cerris L.) under climate change in Turkey. Pol. Journal of
Environmental Studies, 25(4), 1-6.

OGM, (2010). Iklim degisikligi kapsaminda ormanlarmn onemi. Kopenhag miizakere
sonuglari, iklim Degisikligi ve Biyoenerji Calisma Grubu, Orman Genel Miidiirliigii, Ankara.
Ogurlu, 1. (2008). Yaban hayati kaynaklarimizin ydnetimi {izerine. Siileyman Demirel
Universitesi, Orman Fakiiltesi Dergisi, Seri: A, Say1: 2, ISSN: 1302-7085, Sayfa: 35-88.

Oyono, P. R., Kouna, C., Mala, W. (2005). Benefits of forests in Cameroon. Global structure,

issues involving access and decision-making hiccoughs. Forest Policy and Economics, 7(3),
357-368.

145



Oner, N., Ayan, S., Swvacioglu, A., Imal, B. (2007). Kent ormancilig1 ve kent ormanlarinin
cevresel etkileri. Kastamonu Universitesi Orman Fakiiltesi Dergisi, 7(2), 190-203.

Ozkan, K., Mert, A. (2010). Isparta Yukar1 Gokdere Yoresin’de kasnak mesesinin (Quercus
vulcanica Boiss. and Heldr. ex Kotschy) SRES-IPCC’NIN A2 ve B2 senaryolarina gore 2050
ve 2080 yillarinda muhtemel potansiyel yayilis alanlari. Collesme ile Miicadele Sempozyumu,
Tebligler Kitabi, 17-18.

Oztiirk, K. (2002). Kiiresel iklim degisikligi ve tiirkiye’ye olasi etkileri. Gazi Universitesi
Gazi Egitim Fakiiltesi Dergisi, 22(1).

Pennuelas, J., Sardans, J., Estiarte, M., Ogaya, R., Carnicer, J., Coll, M., Berbata, A., Rivas-
Ubach, A., Llusia, J., Garblsky, M., Filella, 1., Jump., A.. (2013). Evidence of current impact
of climate change on life:a walk from genes to the biosphere. Global Change Biology,
19,2303-2338.

Popp, A., Dietrich, J. P., Lotze-Campen, H., Klein, D., Bauer, N., Krause, M., Beringer, T.,
Gerten, D., Edenhofer, O. (2011). the economic potential of bioenergy for climate change
mitigation with special attention given to implications for the land system. environmental
research letters, 6(3), 034017.

Portner, H. (2001). Climate change and temperature-dependent biogeography: oxygen
limitation of thermal tolerance in animals. Naturwissenschaften, 88(4), 137-146.

Pyke, G. H., Thomson, J. D., Inouye, D. W., Miller, T. J. (2016). Effects of Climate change
on phenologies and distributions of bumble bees and the plants they visit. Ecosphere, 7(3).

Pysek, P., Richardson, D.M. (2010). Invasive species, environmental change and
management, and Health. Annu. Rev. Environ. Resour. 35, 25-55.

Ramsfield, T. D., Bentz, B. J., Faccoli, M., Jactel, H., Brockerhoff, E. G. (2016). Forest health
in a changing world: effects of globalization and climate change on forest insect and pathogen
impacts. Forestry, 89(3), 245-252.

Razgour, O., Taggart, J. B., Manel, S., Juste, J., Ibanez, C., Rebelo, H., Alberdi, A., Jones, G.,
Park, K.. (2018). An integrated framework to identify wildlife populations under threat from
climate change. Molecular Ecology Resources, 18(1), 18-31.

Saragoglu, N. (2011). Kiiresel iklim degisiminin yavaslatilmasinda ormanlarin rolii. Bilim ve
Aklin Aydinliginda Egitim, 135, 60-71.

Schlamadinger, B., Marland, G. (1996). The role of forest and bioenergy strategies in the
global carbon cycle. Biomass and Bioenergy, 10(5-6), 275-300

Schlesinger, W. H., Lichter, J. (2001). Limited carbon storage in soil and litter of
experimental forest plots under increased atmospheric CO 2. Nature, 411(6836), 466.

Schleuning, M., Fruend, J., Schweiger, O., Welk, E., Albrecht, J., Albrecht, M., Beil, M.,
Benadi, G., Bliithgen, N., Bruelheide, H., Bohning-Gaese, K., Dehling, D. M., Dormann, C.
F., Exeler, N., Farwing, N., Harpke, A., Hickler, T., Kratochwil, A., Khulman, M., Kiihn, 1.,
Michez, D., Mudri- Stojnic, S., Plein, M., Rasmont, P., Schwabe, A., Settele, J., Vujic, A.,

146



Weiner, C. H., Wiemers, M., Hof, C. (2016). Ecological networks are more sensitive to plant
than to animal extinction under climate change. Nature Communications, 7, 13965.

Seebacher, F., White, C. R., Franklin, C. E. (2015). Physiological plasticity increases
resilience of ectothermic animals to climate change. Nature Climate Change, 5(1), 61.

Seymour, R. S., White, A. S., Philip, G. D. (2002). Natural disturbance regimes in
northeastern North America—evaluating silvicultural systems using natural scales and
frequencies. Forest Ecology and Management, 155(1-3), 357-367.

Shirk, A. J., Cushman, S. A., Waring, K. M., Wehenkel, C. A., Leal-Saenz, A., Toney, C.,
Lopez-Sanchez, C. A. (2018). Southwestern white pine (Pinus strobiformis) species
distribution models project a large range shift and contraction due to regional climatic
changes. Forest Ecology and Management, 411, 176-186.

Shrestha, U. B., Sharma, K. P., Devkota, A., Siwakoti, M., Shrestha, B. B. (2018). Potential
impact of climate change on the distribution of six invasive alien plants in Nepal. Ecological
Indicators, 95, 99-107.

Shuckburgh, E., Mitchell, D., Stott, P. (2017). Hurricanes Harvey, Irma and Maria: how
natural were these ‘natural disasters’?. Weather, 72(11), 353-354.

Sinclair, B. J., Marshall, K. E., Sewell, M. A., Levesque, D. L., Willett, C. S., Slotsbo, S.,
Dong, Y., Harley, C. D. G., Marshall, D. J., Helmuth, B. S., Huey, R. B. (2016). Can we
predict ectotherm responses to climate change using thermal performance curves and body
temperatures?. Ecology Letters, 19(11), 1372-1385.

Smith, F. A., Boyer, A. G., Brown, J. H., Costa, D. P., Dayan, T., Ernest, S. K., ... Uhen, M.
D. (2010). The evolution of maximum body size of terrestrial mammals. Science, 330, 1216—
12109.

Theurillat, J. P., Guisan, A. (2001). Potential impact of climate change on vegetation in the
European Alps: a Review. Climatic change, 50(1-2), 77-1009.

Tiscar, P. A., Candel-Pérez, D., Estrany, J., Balandier, P., Gomez, R., Lucas-Borja, M. E.
(2017). Regeneration of three pine species in a mediterranean forest: a study to test
predictions from species distribution models under changing climates. Science of the Total
Environment, 584, 78-87.

Tolunay, D., Comez, A. (2008). Orman topraklarinda karbon depolanmas1 ve Tiirkiye’deki
durum. Kiiresel iklim Degisimi ve Su Sorunlarinin C6ziimiinde Ormanlar.13-14 Aralik 2007,
[stanbul, 97-108.

Tiirkes, M., (2013). iklim degisiklikleri: Kambriyen’den Pleyistosene, ge¢ Holosen’den 21.
Yiizyil’a. Aegean Geographical Journal, 22(1), 1-25.

Tiirkes, M., Stimer, U.M., Cetiner, G. (2000). Kiiresel iklim degisikligi ve olas1 etkileri. Cevre

Bakanlig1, Birlesmis Milletler iklim Degisikligi Cerceve Sozlesmesi Seminer Notlar1 (13
Nisan 2000, istanbul Sanayi Odasi), 7-24, CKOK GN. MD., Ankara.

147



UN. (2010). The forest sector in the green economy, geneva timber and forest discussion
paper 54, United Nations Economic Commission for Europe (UNECE) and Food and
Agriculture Organization of the United Nations (FAO), Geneva, Switzerland.

Visser, M. E., Van Noordwijk, A. J., Tinbergen, J. M., Lessels, C. M. (1998). Warmer springs
lead to mistimed reproduction in great tits (Parus major). Proc. R. Soc. London Ser. B
265:1867—70.

Wayburn, L.A, Franklin, F.J., Gordon, J.C., Binkley, C.S., Mlandenoff, D.J., Christian, N.L.,
JR. (2000). Forest carbon in the united states: opportunities options for private lands. The
Pacific Forest Trust, Inc., Santa Rosa, CA.

Weart, S. (2003). The discovery of rapid climate change. Physics Today, 56(8), 30-36.

White, R.M. (2002). Sequestering carbon emissions in the terrestrial biosphere. Washington
Advisory Group LLC.

Wiens, J. A., Stralberg, D., Jongsomjit, D., Howell, C. A., Snyder, M. A. (2009). Niches,
models, and climate change: assessing the assumptions and uncertainties. Proceedings of the
National Academy of Sciences, 106(Supplement 2), 19729-19736.

Wu, X., Lu, Y., Zhou, S., Chen, L., Xu, B. (2016). Impact of climate change on human
infectious diseases: empirical evidence and human adaptation. Environment international, 86,
14-23.

Zhang, K., Yao, L., Meng, J., Tao, J. (2018). Maxent modeling for predicting the potential

geographical distribution of two peony species under climate change. Science of The Total
Environment, 634, 1326-1334.

148



International Conferences on Science and Technology
Life Science and Technology
ICONST LST 2019

Evaluation of Insect Biological Diversity Parameters in Pesticide
Applied and Not Applied Cherry Orchards
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Abstract: This study was conducted to calculate insect bio-diversity; diversity, similarity,
dominancy, and evenness in pesticide and non-pesticide application in Cherry orchards in Isparta
province in 2018-2019. Bio-diversity index were measured by Shannon-Wiener and Simpson
diversity, Simpson dominancy, Shannon Evenness with individuals of insect species sampled by pitfall
traps. Hence bio-diversity was measured the higher in the cherry orcahrd where there was no pesticide
application than cherry orchard with pesticide application. According to Simpson dominancy
parameters’ result, cherry orchard (without pesticide) was found lower than cherry orchard (with
pesticide) and chosen habitat with lowest dominancy. Result of Shannon Evenness was found higher
in cherry orchard without pesticide application than cherry orchard where pesticide application.
Evenness of insect population was found balanced in cherry orchard without pesticide application.
According to this study results, it showed that insect bio-diversity and species richness were calculated
higher and dominancy was calculated lower in cherry orchard natural agro-ecosystem. Giving
countenance to organic farming could provide protecting the nature and supporting the bio-diversity.

Keywords: Species richness, Similarity, Shannon-Wiener, Simpson, Sérenson, Isparta.

1. Introduction

Biodiversity refers to the variety of life with all living groups (animals, plants, fungi, bacteria
and microorganisms) and organization levels (genes, species and ecosystems) (Wilson, 1997,
Allaby, 1998; Kocatas, 1999; Wilson, 1999; Cepel, 2003).

Interest in biological diversity conservation and related concepts has increased greatly in
recent years (Spellerberg, 1996; Magurran, 2004; Aslan et al., 2008).

Although there are numerous studies on insect biodiversity and the possibilities of using
insects as biological indicators for habitat destribution and destruction in abroad, the number
of studies on these mentioned issues in our country is almost negligible. (Cranston, 2000;
Gustafsson, 2000; Hermy ve Cornelis, 2000; Kerr et al., 2000; Soberon et al., 2000; Burns and
Ryder, 2001; Hogg et al., 2001; Rosch et al., 2001; Valero et al., 2001; Anderson et al., 2002;
Matlock and Cruz, 2003; Raposa et al., 2003).

Numerical and geographical distributions of the species form is the basis of biological
diversity studies. (Wilson, 1992; May, 1992). It is not yet known how much of the undetected
species disappear. Until very recently, the number of species living in the world has been
reported to around 1.5 to 2 million (Wehner and Gehring; 1995; Campbell, 1997). “According
to the report of United Nations Environment Agency (UNEP), the estimated value of this
number is 13-14 million, based on the research of thousands of scientists. (Heywood, 1995).
L Isparta University of Applied Science, Atabey Vocational School, 32670 Atabey ISPARTA
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Two-thirds of the identified species are organisms attached to the Arthropods of which
approximately 950,000 are insects. (Erten, 2004). Insects constituting 3/4 of the known
animal species represent the dominant group in the diversity of terrestrial and aquatic
ecosystems (Wilson, 1999; Schowalter, 2000; Aslan et al., 2008).

The conservation of biodiversity is extremely necessary for a sustainable life (Kocatas, 1999).
The studies carried out for the protection and sustainability of biological diversity have gained
great importance in recent years (Magurran, 1998, 2003; Ortac, et al., 2015). Determination of
the degree of degradation of habitats, in other words, determination of energy processes based
on determination of biodiversity values of insects (Aydin, 2010). Increases and decreases in
population density of insect species in an ecosystem and / or their presence or absence affect
biodiversity values positively or negatively (Aydin and Kazak, 2010). The increase or
decrease of biodiversity parameter values over the years may be an observation for the habitat
sustainability level of that habitat (Aydin, 2011; Aydn et al., 2014).

The use of insects as biological indciator is being investigated depending on the biological
diversity (Aydin,2006).

Turkey has the superpower biodiversity in Europe as a result of the hotspots in our conuntry
(Aydm, 2006). Isparta, which is considered within these areas due to its location, also
possesses a significant degree of species richness in terms of its transitional characteristics
between the Mediterranean and Iranian-Turanian phytogeographical regions (Aslan vd.,
2008).

The negative effects of human activities on ecosystems and thus on insects living in the
ecosystem have been clearly demonstrated by the scientific studies (Karaca et al., 1993;
Galante and Cartagena, 1999; Molina et al., 1999; Kuhara et al., 2000; Nash et al., 2000;
Ranede, 2000; Petit et al., 2001; Frutiger and Buergisser, 2002; Kruess and Tscharntke, 2002;
Sanchez and Avila, 2004).

Pesticide applications are one of the most important factors affecting biological diversity
especially in agro-ecosystems. In the fight against harmful groups that cause product losses
during agricultural production, agricultural chemicals which are easy to apply and whose
results can be obtained immediately are preferred. These chemicals are immediately
incorporated and used extensively by the manufacturer in combat programs. The fact that the
producers do not have sufficient information about the harmful and beneficial ones leads to
excessive or insufficient chemical applications and this directly increases the share allocated
to the use of chemicals during production. According to the FAO's 2004 statistics made
agricultural production areas in Turkey, pesticide use has been reported that 1.3 kg per hectare
(Demirozer, 2008).

Yakaoren Village where the study is carried out is an area where cherry cultivation is carried
out intensively. Therefore, it is covered with agro-ecosystems where pesticides are applied
intensively, in which the other methods of control other than chemical control in combating
pests and diseases are not preferred by the producers.However, cherry orchards without
pesticide application were also determined within the boundaries of the mentioned village.
Insect biodiversity parametres of cherry orchards with and without pesticides applications
have been compared for the first time.with present study.
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2. Material and Method
2.1. Selection of study area

In order to show the positive or negative aspects of the use of pesticides and synthetic
fertilizers, two cherry orchards of equal size and age were chosen in Yakadren Village in
Isparta.

The area of the cherry orchard where pesticide treatment is applied in the selected gardens in
Yakaoren village is approximately 11.000 square meters (37 46 46 N / 30 26 51 E). The size
of the garden, where no pesticide is applied, is around 9,000 square meters(37 46 47 N / 30 26
50 E). The age of the cherry trees in the garden where the pesticide applied is 23 and the age
of the cherry orcahrd where not the pesticide applied is 25. (Figure 1)

Figure 1. Cherry orchards with pesticide application (left) and without pesticide application
(right) in Yakaoren village, Isparta province.

2.2. Sampling and identification of species

Pitfall trap sampling method was used for collecting of the insect species. In this method,
pesticide-applied and not applied gardens, 15 cm in diameter and 20 cm depth of plastic
containers in the open parts of the soil level was kept at the same level with 5’er each spaced
in each garden was placed 10 pieces (New, 1998). These traps were checked once a week.
Dead insects put into glass bottles prepared separately for each garden were taken to the
laboratory for needling, labeling, counting and identification.
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Family-level identification of sampled insects was made according to Borror and De Long
(1981). Species belonging to the collected families were identified at the morpho-species level
according to their morphological differences (based on their wing vessels, pronotum structure,
antenna structure and other distinctive anatomical similarities) and these are listed as morpho-
species in the charts

2.3. Measurement of biological diversity

The formulas of biological diversity parameters calculated by using the data obtained from the
insects living in the cherry orchards where conventional farming is applied and not applied
are given below:

Shannon (H ') and Simpson (D) indices were used for biological diversity calculations and
Sorensen (CS) index were used for similarity assessments (Magurran, 2004).

For species diversity;
- Shannon-Wiener;
H' =—Xpi In( pi)

H’: Shannon-Weaver diversity index
pi: proportion of the ith species compared to others

- Simpson;
Sd=1-D

Sd: Simpson diversity index
D: Simpson dominance index

For dominancy;
- Simpson;

1 =Zni(ni —1) / N(N —1)
I: Simpsons dominance index
i: Number of species

ni: Number of individuals per species
N: Sum of species in a region

For Evenness,

- Shannon Evenness;

J=H'/InS
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J: Shannon Evenness

H’: Shannon-Weaver diversity index
In: Logarithm

S: Sum of species in a region

- Simpson Evenness;

E1/D=(1/D)/S
E1/D: Simpson evenness index
1/D: Simpson diversity index
S: Total number of species
For similarity;
-Sorensen;

Bs=2C/A+B

Bs: Sorensens similarity index
A: Number of species in A
B: Number of species in B
C: Refers to the number of common species obtained from A and B (Southwood, 1971,
Magurran, 1988, Krebs, 1999; Magurran, 2003; Aydin, 2006).
3. Results and Discussion
A total of 718 individuals belonging to 58 different insect species belonging to mostly

Carabidae, Scarabaeidae and Tenebrionidae families were sampled by pitfall traps sampling
method. The results of biological diversity parametres were given Table 1.

Cherry Orchard Cherry Orchard
(Pesticide Applied) (Not Pesticide Applied)

Species richness 22 47
Individual numbers 468 250
Diversity Index

Shannon-Wiener [H’] 1.3963 3.5891
Simpson [1/D] 0.3618 0.0337
Simpson dominancy [Sd] 0.6382 0.9663
Evenness Index

Shannon-Evenness[Esh] 0.4517 0.9322
Simpson-Evenness[Esm] 0.1256 0.6314

Species richness of pesticide applied cherry orchard was found lower with 22 species than
cherry orchard not pesticide application (47 species). Parallel to that effect; the calculated
diversity values both with Shannon-Wiener and Simpson were also found higher in the cherry
orchard without pesticide application than pesticide applied cherry orchard, respectively
3.5891 and 0.9663. Simpson dominance value was found higher in pesticide treated habitat.
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Result of Shannon Evenness was found higher in cherry orchard without pesticide application
than cherry orchard where pesticide application. Both Shannon and Simpson Evenness of
insect population was found balanced in cherry orchard without pesticide application.
According to result of the present study showed that insect bio-diversity and species richness
were calculated higher and dominancy was calculated lower in cherry orchard as natural agro-
ecosystem.

Both similarity index; S6renson and Percentage similarities, showed extreme results and were
calculated respectively, 0.319 and 5.014 %. These values also indicate that 95% of habitats do
not resemble to each other’s.

Giving countenance to organic farming could provide protecting the nature and supporting the
bio-diversity.

4. Conclusions
Briefly as a result of the present study;

1. Biodiversity parameters calculated from the data obtained from insect species living in
ecosystems were found higher in natural ecosystems than cherry orchard with pesticide
applied both Shannon-Wiener and Simpson results.

2. Simpson's dominance parameter showed the opposite of the above

3. Shannon and Simpson Evenness values showing population density relationship were
calculated more balanced in organic cherry agro-ecosystem.

4. Although these two agro-ecosystems, which have similar characteristics in terms of plant
diversity, and ages, etc human activity and the other agricultural applications caused
negatively affects the species richness and insect biological diversity in the cherry orchard
with pesticide application.

5. Biodiversity parameters, which will be measured at regular intervals for the sustainability
and protection of the agro-ecosystems, have been proved once again.
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Determination of The Availability of Repellent Effect of Lavandin
Oil For The Pest Control
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Abstract: Availability of repellent effect of Lavandin essential oil for the pest control was
evaluated. For this purpose, a pest of plums, The Mealy Plum Aphid (Hyalopterus pruni)
(Hemiptera: Aphididae), was selected. In order to measure the effect of lavandin essential oil on
aphid population, traps were placed in 8 different directions. 10 leaves were randomly taken from the
entrapped (lavandin essential oil) and untrapped directions. The aphid population on these leaves was
determined. Statistically significant difference was found between most of the lavandin hanging
directions and control parcels. Similarity analysis also argued the similar result. The repellent effect of
lavandin essential oil against aphid was revealed in this preliminary study.

Keywords: The Mealy Plum Aphid, Repellent, Biotechnical Method, Plum, Isparta, Turkey.

1. Introduction

The repeated and intense use of synthetic insecticides for several decades has raised long-term
human health and environmental concerns, mainly due to their slow degradation in the
environment and toxic residues in the products, and the evolution of resistance to pesticides in
pest populations (Isman, 2006). These effects have increased the need for effective and
biodegradable pesticides and created a significant market opportunity for alternative products
(Isman, 2000; Isman et al., 2011). Essential oils can be considered as an alternative repellent
(Meng et. al., 2016). These substances are complex mixtures of volatile organic compounds
produced by metabolism of a plant as secondary metabolites (Nerio et al., 2010; Yoon et. al.,
2011). Some have been reported as quite effective natural repellents against arthropod pests
(Carroll et. al., 2007; Zeringota et al., 2013; Meng et al., 2016) However, due to their high
volatility, repellency of essential oils is generally regarded as short term in nature (Zhu et al.,
2001) and thus they offer protection for shorter periods of time (Jaenson et al., 2006; Nerio et
al., 2010).

Lavandula is a plant species belonging to the family Lamiaceae and has 39 different species
originating from the Mediterranean countries. Lavandin (Lavandula x intermedia Emeric ex
Loisel..) is one of the most important species produced for its essential oil (Kara and Baydar,
2013). Lavandin, as some other Lavandula species, is mostly used in that are essential oils for
perfume, cosmetic, flavoring and pharmaceutical industries (Beetham and Entwisle, 1982).
The oil is traditionally believed to be antibacterial, antifungal, carminative (smooth muscle
relaxing), sedative, antidepressive, and effective for burns and insect bites (Cavanagh and
Wilkinson, 2002). Most of the related researchers know that lavender can be also used as
repellent for many kind of pests. Nowadays, the people have used lavender oil against many
pests, especially Dermestidae are a family of Coleoptera that are commonly referred to as skin
L Isparta University of Applied Science, Atabey Vocational School, 32670 Atabey Isparta, Turkey
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beetles, most genera are scavengers, also clothes moths, carpet beetles, and bedbugs (Stefano,
2016; Trematerra, and Pinniger, 2018).

The aim of this study was to determine the repellent activity of lavandin essential oil and
directions on which the oils were placed against The Mealy Plum Aphid.

Lavender (also called lavandula) is a genus of 47 species, most of them cultivated, in family
of mint, Lamiaceae. Lavenders have many uses; such as ornamental plants for garden and
landscape, culinary herbs at kitchens, commercially for the extraction of essential oils,
cosmetics, and even use over centuries in traditional medicine (Anonymous, 2019)

The study was to determine of the availability of repellent effect of Lavandin oil for the pest
control.

2. Material and Method

2.1. Selection of study area

In point of showing the positive or negative aspects of the use of lavandin essential oil for The
Mealy Plum Aphid (Hyalopterus pruni), one plum orchards was chosen in Islamkdy Village
in Isparta.

The area of the plum orchard in Islamkoy village was approximately 750 square meters

(37°54'49.60"N / 30°38'24.81"E). The age of the plum trees, black diamond, was equal and all
tress ages were 6 (Figure 1).

Figure 1. A view of study area.

2.2. Plant material and essential oil extraction

Flowers of Lavandin (Lavandula x intermedia Emeric ex Loisel. var. Super) were collected
from plants grown in Lavandin production field in Isparta-Kuyucak province located at Lakes
Region (1050 m altitude). Flowers were collected at the balsamic period during the first week
of July.

The essential oils of fresh flowers were extracted by distillation for 3 hours under continuous
steam using a neo-Clevenger apparatus according to the standard procedure described in
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European Pharmacopoeia (2010) so as to determine the oil content (% v/w). After the oil had
been dried over anhydrous sodium sulphate, they were used for gas chromatography-mass
spectrometry (GC-MS) analyses.The obtained oils were stored in sealed vials at +4°C in the
dark until further uses. The oil samples were weighed (7.5 mg) and diluted in 1.5 mL of
dichloromethane, and 1 puL of this sample was injected into GC-MS, and the constituents of
the oil samples were detected. The GC-MS analysis was performed on QP5050 GC-MS
equipped with a Quadrapole detector. The GC-MS analysis was carried out as follows:
capillary column, CPWax 52 CB (50 m x 0.32 mm i.d., film thickness, 0.25 um); oven
temperature was kept at 60 °C for 10 min and programmed to 220 °C at a rate of 10 °C min-1
, and then kept constant at 220 °C for 10 min; total run time, 60 min; injector temperature,
240 °C; detector temperature, 250 °C; and flow rate for helium, 20 mL min-1 . Identification
of the constituents was carried out by the help of the retention times of standard substances by
composition of mass spectra with the data given in the NIST library (Stein, 1990) and our
created library.

The main components of the essential oil were determined as Linalool (42.5%), Linalyl
acetate (25.4%), Geranyl acetate (4.4%), Camphor (4.2%), a-terpineol (3.8%) and 1.8-cineole
(3.2%).

2.3. Sampling method

The lavandin oil was added into the tubes which 1 cm diameters, and 7 cm depths. These
tubes were drilled in 4 different parts with a diameters of approximately 1 mm to provide the
output of essential oil (Figure 2)

In these drilled tubes, 3 cigarette butts were placed, two of them which were bottom of the
tubes were applied 500 pL essential oil, and the top was placed in order to make the odor
appear more slowly.

Afterwards, the screw cover was closed, labelled, and kept ready for hanging in different
directions of the plum trees (Figure 2)

The tubes were hung on the branches about 1.5 m above the ground in the east, west, north,
south and north-east, north-west, south-east and south-west directions of the plum trees in
Islamkdy district of Isparta province in May 14, 2019. (Figure 1 and 2).

The traps were formed by skipping a tree. Trees without trap were selected as the control

group.

Figure 2. Tubes containing lavandin oil for study.
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The first sampling date, on May 22, 2019, ten leaves were randomly collected from the
above-mentioned directions and brought to the laboratory and were counted to determine the
infestation rate of The Mealy Plum Aphid (Hyalopterus pruni) which is an aphid in the
superfamily Aphidoidea in the order Hemiptera. Second sampling period was June 06, 2019.

2.4. Data analysis

All data from adult individual numbers on each leaves were analysed using ANOVA (one-
way analysis of variance) and separated by Tukey’s HSD (honestly significant difference) test
at P<0.05 to examine the differences between capability of attractant and control parcel in
SPSS.

Cluster analysis was performed using percent similarity and dendrogram based on the data
was constructed with the help of MVSP software using the unweighted pair group method of
arithmetic mean (UPGMA).

3. Results and Discussion

First sampling period (22.05.2019), 297 individuals of Aphids were counted from lavandin
hanging on the trees while 1801 individuals counted from the all trees of control parcel.
Second sampling period (06.06.2019) 196 individuals of Aphids were counted from lavandin
hanging on the trees while 1672 individuals counted from the all trees of control parcel. Even
if the same statistical result was taken from the second sampling period it was not included
the result of paper. Because the leaves begin to deteriorate while we were counting them and
we had doubt that might be some aphid individuals could not be counted.

The result of means, standard errors, and standard deviations obtained from aphid population
of different directions of plum leaves is given Table 1.

Table 1. Means, standard errors, and standard deviations values of aphid populations obtained
from different directions of plum trees.

Direction N Mean = Std. Error Std. Deviation
East 10 3+0.83 a* 2,624669
West 10 1,4+040a 1,264911
North 10 34+1.58a 4,993329
South 10 5+3.18a 10,0554
Norteast 10 23+156a 4,922736
Nortwest 10 09+0.70a 2,18327
Southeast 10 6+3.70 a 11,6619
Southwest 10 7,7+2.98 ab 9,416888
East Cont. 10 58,4+ 6.50b 20,54913
West Cont. 10 31+£3.08b 9,741093
North Cont. 10 9,1 £2.07 ab 6,556591
South Cont. 10 10,3+ 1.51 ab 4,785394
Norteast Cont. 10 29,4+247b 7,791734
Nortwest Cont. 10 7,2+1.47 ab 4,661902
Southeast Cont. 10 28 £2.28b 7,211103
Southwest Cont. 10 6,7+1.03 a 3,267687

* According to a Tukey HSD test; means with the same letter in their superscript are not significantly different
(P<0.05)
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Except southwest direction, all directions of the trees hanging on lavandin oil were not found
significant different according to a Tukey HSD test. Control parcels of east, west, northeast
and southeast locations were also not found significant different to each other. Average of
aphid individuals from, north, south, northwest and southwest direction were not found
statistically significant with the average of aphid individuals from all other directions. The
most of the directions lavandin attractant hanging on the trees were found statistically
significant with most of the trees directions on control parcel.

Percent similarity dendrogram showed that the most similar directions were southeast and
northeast of the control groups as 92.3%. Control west was found 86.57% similar with the
group of control southeast and control northeast. Control east was seen on the dendrogram
was found 75.43% similar with these mentioned groups.

The group of lavandin attractant hanging on north and northwest directions created a group
together and this group was found dissimilar as 80.65% with all other directions. Lavandin
hanging directions were seen to more or less form a group with each other. The control
parcels also were almost seen compose a group with each other (Figure 3).
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Figure 3. Percent similarity dendrogram prepared from aphid populations in different
directions with and without hanging (controls) of lavandin essential oil.

4. Conclusions

In this preliminary study, we displayed the use of lavandin essential oil as an effective method
against Mealy Plum Aphid (Hyalopterus pruni). On the other hand we believe that the study
should be repeated for long-term. Many puzzles and the answer to several questions such as;
- Whether the lavandin essential oil can be used as attractant against the other pests,
- Which is the best time to apply lavandin essential oil,
- Which dose of lavandin essential oil gives the best result?
- Should we use only lavandin essential oil or had better add some other essential oil or
chemicals or different doses of oil contents,
- Which directions give the best results, are the directions important,
- Which plant species can be chosen, will it work for all other cultivated plants,
- Against which pest should be used,
- Does lavandin essential oil also have the ability to attractant to natural enemies which are
not pest and important for food cycle,
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need to be revealed.
Using lavandin essential oil or lavandin by adding different components, different plants,

under different ecological conditions, against different pests, the answers to all these
guestions can be reached by the long term studies.
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Abstract: Birdwatching, which has been going on for years, continues as a scientific and
social activity carried out by more and more people. Birds have always attracted the attention
of people with their sounds, colors and movements. The songbirds (Passeriformes) of the
Birds class are very rich in number of species. In this study, Gbif.org data was downloaded
and distributions of mentioned species (2000-2018) were examined in Turkey. In the data,
there are a total of 306261 records collected by 1147 observers belonging to 182 species from
the team of songbirds. These records were processed with the ArcMap 10.2 program on the
Elevation, Annual Mean Temperature and Annual Mean Precipitation maps. It is seen that the
species belonging to the songbirds group are present in all of our geographical regions but the
density is higher in coastal areas. A noticeable density was determined where on bird
migration routes are the Bosphorus Strait, Hatay-Belen Gateway and the routes between them.
If the data of Gibf.org used in present study is examined in more detail and possible errors on
the data are removed, it will be a good source of data for many studies. Encouraging bird-
watching and supporting it with scientific activity will also increase the number of qualified
data.

Keywords: Birdwatching, Passeriformes, Gbif.org, Observer, Web

Tiirkiye’deki Otiicii Kuslarin Dagiliminin Degerlendirilmesi

Ozet: Kus gozlemciligi gegmis yillardan beri devam eden giin gegtikte daha fazla insan
tarafindan yapilan hem bilimsel hem de sosyal bir faaliyet olarak devam etmektedir. Kuslar
sesleri, renkleri, hareketleri gibi 6zellikleriyle insanlarin her zaman ilgisini ¢gekmistir. Kuslar
sifinin Otiiciiler (Passeriformes) takimi tiir say1s1 bakimindan oldukga zengindir. Bu ¢alisma
da 2000-2018 yillar1 arasinda Tiirkiye smirlari igerisindeki Otiiciiler takimma ait tiirlerin
Gbif.org sitesindeki kayitlar1 indirilerek genel dagilimlaria bakilmustir. Indirilen veride 1147
gbzlemci tarafindan toplam 306261 kayit oldugu ve otiiciiler takimina ait 182 farkli tiiriin
oldugu anlagilmistir. Bu kayitlar Yiikselti, Yillik Ortalama Sicaklik ve Yagis haritalari izerine
ArcMap 10.2 programiyla islenmistir. Otiiciiler takimina ait tiirlerin cografi bdlgelerimizin
hepsinde bulundugu ancak kiy1 kesimlerde yogunlugun daha fazla oldugu goriilmektedir. Kus
gbd¢ yollarinda dnemli noktalarda olan Istanbul Bogazi, Hatay-Belen Gecidi ve bunlari
arasindaki rotalarda goze carpan bir yogunluk belirlenmistir. Bu c¢alismada kullanilan
Gibf.org sitesinin verileri daha detayl sekilde incelenirse, veriler lizerinde iizerindeki olasi
hatalar giderilirse bircok arastirma igin 1iyi bir veri kaynagi olacaktir. Goniilli kus
gbzlemciliginin tesvik edilmesi ve bilimsel egitimlerle desteklenmesi nitelikli veri sayisin1 da
artiracaktir.

Anahtar Kelimeler: Kus gozlemciligi, passeriformes, Gbif.org, gézlemci, web
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1. Giris

Diinyada farkli bolgelerde farkli ekosistemlerde yasayan yaklasik 10.600 kus tiirli tespit
edildigi bilinmektedir(Yavuz ve Ozsemir, 2017). Kuslarin renkleri, &tiisleri, ugabilmeleri gibi
on plana ¢ikan ozellikleri nedeniyle insanoglunun dikkatini ¢ekmektedirr(Karatag, 2007).
Dolasiyla kuslar sehirlerden dag baslarina ¢ollerden sulak alanlara kadar bir¢ok farkli habitat
yayilis géstermesinin yani sira insanlar etkilesim halinde olan tiirlerin baginda gelmektedir.

Bat1 Palearktik Bolge’de yer alan Tiirkiye, farkli iklim tipleri, degisken topografik 6zellikleri,
cok biiylik orman ve mera vejetasyonuna alanlari, yiiksek dag sinirlari, ¢ok ¢esitli sulak
alanlar1 gibi ¢ok farkli habitatlar1 barindirdigi i¢in flora ve fauna bakiminda oldukga zengindir
(Avci, 2000;Glindogdu, 2002;Kiziroglu 2008). Bu zenginlik fauna elamanlarinin 6nemli sinifi
olan kuslar1 (AVES) etkilemektedir. Tiirkiye’yi kuslar agisinda 6nemli kilan 6zelliklerinden
biride kuslarin go¢ yollar1 iizerinde bulunmasidir. Ozkan (2019)’a gére kus gogleri boyunca
Tiirkiye’de bazi tiirler kalmakta ve iiremekte, bazilariysa kis1 gecirmektedirler. Dolasiyla bu
sebeplerle farkli tiirlerin farkli bolgelerden goriilmesine sebep oldugu sdylenmekte ve bu
durumunda dogal alanlarin korunmasiyla devamliginin saglanabilecegi
belirtilmektedir(Ozkan 2019).

Tiirkiye’de kus tiirlerinin sayisi, Ergene (1945) 403, Kumerloeye (1962) 500-550, Baran ve
Yilmaz (1984) 376, Kiziroglu (1989) 426, Turan (1990) 421, Bilgin (1994) 450, Kasperk ve
Bilgin (1996) 453, Kirwan ve ark. (1998) 450, Dik ve ark. (2013) 500’e yakin oldugu
soylenmektedir. Diinyadaki kus tiirlerinin yaklagik % 60 temsil eden 6tiiciiler (Passeriformes)
(Ericson ve ark. 2014) Tiirkiye’de de en ¢ok tiir barindiran takimdir. Tiirkiye’de 6tiiciiler
takiminin familyalari; Tarlakuslart (Alaudidae) 13, Kirlangiglar (Hirundinidae) 6,
Kuyruksallayanlar ve incirkuslar1 (Motacillidae) 11, Arapbiilbiilleri (Pycnonotidae) 1,
Calikuslar (Regulidae) 2, ipekkuyrukkusu (Bombycillidae) 1, Tirtilyiyen (Hypocoliidae) 1,
Sukaratavuklary (Cinclidae) 1, Citkuslar1 (Troglodytidae) 1, Dagbiilbiilii (Prunellidae) 4,
Ardickuslar1 (Turdidae) 9, Dikkuyruklu Otlegenler (Cisticolidae) 2, Eskidiinya Sazbiilbiilleri
(Sylviidae) 43, Eskidiinya sinekkapanlar» (Muscicapidae) 30, Timaliidae 1, Biyikh
bastankaralar (Paradoxornithidae) 1, Uzunkuyruklu bastankaralar (Aegithalidae) 1,
Bagtankaralar (Paridae) 6, Sivaci kuslar> (Sittidae) 4, Duvartirmasiklar1 (Tichodromidae) 1,
Tirmasik kusugiller (Certhiidae) 2, Culhakuslar1 (Remizidae) 1, Sariasmalar (Oriolidae) 1,
Oriimcekkuslar1 (Laniidae) 8, Kargalar (Corvidae) 12, Sigirciklar (Sturnidae) 3 (biri tasima),
Kirazkuslar1 (Emberizidae) 18, Ispinozlar (Fringillidae) 20, Serceler (Passeridae) 8 tiire
sahiptir(Karatas, 2007).

Tiirkiye’de bir¢cok bolgede bulunan oétiiciilerin (Passeriformes) yaklasik 212 tiire sahip oldugu
kaynaklardan anlagilmaktadir. Bu ¢alisgmamizda Gbif.org (Gbif, 2018) adresinde 2010-2018
yillar1 arasinda otiiciiler takimina ait gozlem kayitlari bulunan 182 tiirtin oldugu belirlenmistir.
Bu tiirlerin sicaklik, yagis ve ylkseltiye gore  Tiirkiye’deki dagilimi genel olarak
incelenmistir. Caligmanin amaci otiiciiler takimin Tiirkiye’de gozlem verilerinin durumu, web
sitelerinin yliklenen onayli verilerin kullanim1 ve cografi bilgi sistemlerini kullanarakta
dagilimlarinin belirlenmesidir.
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2. Materyal ve Yontem
2.1. Calisma Alam

Tiirkiye 36° - 42° Kuzey paralelleri ile 26° 45° Dogu meridyenleri arasinda yer almaktadir.
Karasal iklim, Akdeniz iklimi, Marmara (ge¢is) iklimi ve Karadeniz iklimi Tiirkiye’deki
iklim tipleridir(Sekil 1)(Atalay, 1997). Karasal iklim tipi Tirkiye’de dort alt tipe
ayrilmaktadir. Bunlardan birincisi Giineydogu Anadolu Karasal iklimi (a), Dogu Anadolu
karasal Iklimi(b), i¢ Anadolu karasal iklimi (c) ve Trakya Karasal iklimidir(d) (Sekil 1). Tiim
iklim tiplerinin yillik ortalama sicaklik ve yagis miktarlar ¢izelge 1’de verilmistir (Sensoy,
vd., 2008).

1 -:] Karasal iklim (a,b,c,d)
2 Akdeniz iklimi

3 [] Marmara (Gegis) Iklimi
4 [ Karadeniz iklimi

Sekil 1. Tiirkiye iklim Bolgeleri (Atalay, 1.,1997)

Cizelge 1. Tiirkiye’nin iklim tiplerinin yillik ortalama sicaklik ve yagis miktarlari

Iklim Tipi Yillik Ortalama Sicaklik °C | Yillik Ortalama Yagis (mm)
Glineydogu Anadolu Karasal | 16,4 565,7

Iklimi

Dogu  Anadolu  Karasal | 10,2 578,4

Iklimi

Ic Anadolu Karasal Tklimi 10,8 4138

Trakya Karasal Iklimi 13,2 559,7

Akdeniz Tklimi 16,3 725,9

Marmara Tklimi 14,0 595,2

Karadeniz Tklimi 13,0 8426

Tiirkiye’nin 1141 m ortalama yiikselti ve ortalama egimin % 17 oldugu belirlenmistir.
Tiirkiye’de Giineydogu Bolgesi’nin en diiz, Marmara Bolgesi’nin, en algak ve Karadeniz
Bolgesi’nin en egimli ve en Dogu Anadolu Bolgesi’nin en yiiksek oldugu ortaya konmustur.
Tiirkiye genis alanlar1 kaplayan yiikselti basamaklarinin 0-200, 1000-1100 ve 1600-1700
metreler oldugu soéylenmektedir(Elibiiyiik ve Yilmaz, 2010)
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2.2 Verilerin Elde Edilmesi

Otiiciiler (Passeriformes) takimina ait veriler kus gdzlemcileri tarafindan veri girilen ve gesitli
kuruluslarca denetlenen gbif.org sitesinde indirilmistir.  Otiiciilere ait veriler Tiirkiye
smirlarinda kapsayacak sekilde Global Biodiversity Information Facility (GBIF, 2018)
sitesinden 2000 - 2018 yillarin1 kapsayacak sekilde sitede olusturulmus ve indirilmistir.

2.1.3. Cevresel Degiskenlerin Elde Edilmesi

ArcMap 10.2 yaziliminda Tiirkiye’nin sayisal yiikseklik modelinden yiikselti haritas1 elde
edilmistir. iklim veri olarak Yillik Ortalama Sicaklik (Biol) ve Yillik Ortalama Yagis
(Biol2) http://www.worldclim.org web sitesinden indirilmistir(Hijmans vd., 2005). Bu
veriler Tiirkiye 6l¢eginde kesilerek haritalar1 olusturulmustur.

3. Bulgular

Otiiciiler takimna ait Gbif.org sitesinde koordinath olarak gdzlemci verileri olarak girilmis ve
yayincist Cornell Lab Of Ornithology olan Tiirkiye smirlar igeresinde 2000-2018 yillari
arasinda toplam 306261 kayit tespit edilmistir. Bu kayilar incelenmis ve toplam 182 farkli
tiire ait oldugu belirlenmistir(Cizelge 2).

Cizelge 2. 2000-2018 yillar1 arasinda Gbif.org kayitlarina gore belirlenen tiir listesi

Sira  Tiir Sira Tiir

1 Acridotheres tristis L., 1766 92 Monticola solitarius L., 1758

2 Acrocephalus agricola Jerdon, 1845 93 Montifringilla nivalis L., 1766

3 Acrocephalus arundinaceus L., 1758 94 Motacilla alba L., 1758

4 Acrocephalus dumetorum Blyth, 1849 95 Motacilla cinerea, 1771

5 Acrocephalus melanopogon Temminck, 1823 96 Motacilla citreola Pallas, 1776

6 Acrocephalus palustris Bechstein, 1798 97 Motacilla flava L., 1758

7 Acrocephalus schoenobaenus L., 1758 98 Muscicapa striata Pallas, 1764

8 Acrocephalus scirpaceus Hermann, 1804 99 Nucifraga caryocatactes L., 1758

9 Aegithalos caudatus L., 1758 100 Oenanthe cypriaca Homeyer, 1884
10 Alauda arvensis L., 1758 101  Oenanthe deserti Temminck, 1825
11 Alaudala rufescens Vieillot, 1819 102  Oenanthe finschii Heuglin, 1869

12 Ammomanes deserti Lichtenstein, 1823 103  Oenanthe hispanica L., 1758

13 Anthus campestris L., 1758 104  Oenanthe isabellina Temminck, 1829
14 Anthus cervinus Pallas, 1811 105 Oenanthe oenanthe L., 1758

15  Anthus godlewskii Taczanowski, 1876 106  Oenanthe pleschanka Lepechin, 1770
16  Anthus hodgsoni Richmond, 1907 107  Oenanthe xanthoprymna Hemprich & Ehrenberg, 1833
17 Anthus pratensis L., 1758 108 Oriolus oriolus L., 1758

18 Anthus richardi Vieillot, 1818 109 Panurus biarmicus L., 1758

19 Anthus rubescens Tunstall, 1771 110 Parus major L., 1758

20 Anthus spinoletta L., 1758 111  Passer domesticus L., 1758

21 Anthus trivialis L., 1758 112 Passer hispaniolensis Temminck, 1820
22 Bombycilla garrulus L., 1758 113  Passer moabiticus Tristram, 1864

23 Bucanetes githagineus M.H.K.Lichtenstein, 1823 114 Passer montanus L., 1758

24 Bucanetes mongolicus Swinhoe, 1870 115 Pastor roseus L., 1758

25 Calandrella brachydactyla Leisler, 1814 116  Periparus ater L., 1758

26 Carduelis carduelis L., 1758 117  Petronia petronia L., 1766
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

Carpodacus erythrinus Pallas, 1770
Carpospiza brachydactyla Bonaparte, 1850
Cecropis daurica Laxmann, 1769
Cercotrichas galactotes Temminck, 1820
Certhia brachydactyla C.L.Brehm, 1820
Certhia familiaris L., 1758

Cettia cetti Temminck, 1820

Chloris chloris L., 1758

Cinclus cinclus L., 1758

Cisticola juncidis Rafinesque, 1810
Coccothraustes coccothraustes L., 1758
Corvus corax L., 1758

Corvus cornix L., 1758

Corvus frugilegus L., 1758

Corvus monedula L., 1758

Cyanistes caeruleus L., 1758

Delichon urbicum L., 1758

Emberiza buchanani Blyth, 1845
Emberiza caesia Cretzschmar, 1827
Emberiza calandra L., 1758

Emberiza cia L., 1766

Emberiza cineracea C.L.Brehm, 1855
Emberiza cirlus L., 1766

Emberiza citrinella L., 1758

Emberiza hortulana L., 1758

Emberiza melanocephala Scopoli, 1769
Emberiza pusilla Pallas, 1776

Emberiza schoeniclus L., 1758
Eremophila alpestris L., 1759

Erithacus rubecula L., 1758

Ficedula albicollis Temminck, 1815
Ficedula hypoleuca Pallas, 1764
Ficedula parva Bechstein, 1792
Ficedula semitorquata Homeyer, 1885
Fringilla coelebs L., 1758

Fringilla montifringilla L., 1758
Galerida cristata L., 1758

Garrulus glandarius L., 1758

Hippolais icterina Vieillot, 1817
Hippolais languida Hemprich & Ehrenberg, 1833
Hippolais olivetorum Strickland, 1837
Hirundo rustica L., 1758

Iduna caligata Lichtenstein, 1823

Iduna pallida Hemprich & Ehrenberg, 1833
Irania gutturalis Guerin-Meneville, 1843
Lanius collurio L., 1758

Lanius excubitor L., 1758

Lanius isabellinus Hemprich & Ehrenberg, 1833

118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165

169

Petronia xanthocollis Burton, 1838
Phoenicurus ochruros S.G.Gmelin, 1774
Phoenicurus phoenicurus L., 1758
Phylloscopus collybita Vieillot, 1817
Phylloscopus fuscatus Blyth, 1842
Phylloscopus inornatus Blyth, 1842
Phylloscopus nitidus Blyth, 1843
Phylloscopus orientalis C.L.Brehm, 1855
Phylloscopus proregulus Pallas, 1811
Phylloscopus sibillatrix Bechstein, 1792
Phylloscopus sindianus W.E.Brooks, 1880
Phylloscopus trochilus L., 1758

Pica pica L., 1758

Plectrophenax nivalis L., 1758

Poecile lugubris Temminck, 1820
Poecile palustris L., 1758

Prinia gracilis Lichtenstein, 1823
Prunella collaris Scopoli, 1769

Prunella modularis L., 1758

Prunella ocularis Radde, 1884
Ptyonoprogne rupestris Scopoli, 1769
Pycnonotus leucotis Gould, 1836

Pycnonotus xanthopygos Hemprich & Ehrenberg, 1833

Pyrrhocorax graculus L., 1766
Pyrrhocorax pyrrhocorax L., 1758
Pyrrhula pyrrhula L., 1758

Regulus ignicapilla Temminck, 1820
Regulus regulus L., 1758

Remiz pendulinus L., 1758
Rhodopechys sanguineus Gould, 1838

Rhodospiza obsoleta M.H.K.Lichtenstein, 1823

Riparia riparia L., 1758

Saxicola maurus Pallas, 1773
Saxicola rubetra L., 1758
Saxicola rubicola L., 1766
Serinus pusillus Pallas, 1811
Serinus serinus L., 1766

Sitta europaea L., 1758

Sitta krueperi Pelzeln, 1863

Sitta neumayer Michahelles, 1830
Sitta tephronota Sharpe, 1872
Spinus spinus L., 1758

Sturnus vulgaris L., 1758

Sylvia atricapilla L., 1758

Sylvia borin Boddaert, 1783
Sylvia cantillans Pallas, 1764
Sylvia communis Latham, 1787
Sylvia conspicillata Temminck, 1820



75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91

Lanius meridionalis Temminck, 1820
Lanius minor Gmelin, 1788

Lanius nubicus Lichtenstein, 1823
Lanius phoenicuroides Schalow, 1875
Lanius senator L., 1758

Linaria cannabina L., 1758

Linaria flavirostris L., 1758
Locustella fluviatilis Wolf, 1810
Locustella luscinioides Savi, 1824
Loxia curvirostra L., 1758

Lullula arborea L., 1758

Luscinia luscinia L., 1758

Luscinia megarhynchos C.L.Brehm, 1831

Luscinia svecica L., 1758

Melanocorypha bimaculata Menetries, 1832

Melanocorypha calandra L., 1766
Monticola saxatilis L., 1766

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

Sylvia crassirostris Cretzschmar, 1830
Sylvia curruca L., 1758

Sylvia melanocephala Gmelin, 1789
Sylvia melanothorax Tristram, 1872
Sylvia mystacea Menetries, 1832

Sylvia nana Hemprich & Ehrenberg, 1833

Sylvia nisoria Bechstein, 1792
Sylvia ruppeli Temminck, 1823
Tichodroma muraria L., 1766
Troglodytes troglodytes L., 1758
Turdoides altirostris Hartert, 1909
Turdus iliacus L., 1758

Turdus merula L., 1758

Turdus philomelos C.L.Brehm, 1831
Turdus pilaris L., 1758

Turdus torquatus L., 1758

Turdus viscivorus L., 1758

*Tiir listesi alfabetik olarak siralanmistir. Siteden alindigi haliyle kullanilmustir.

Gbif.org adresine indirilen Gtiiclilere ait verilerin koordinatlarin projeksiyonlarin hepsinin
ayni olmasi doniistiirme islemi yapilmistir. Daha sonra bu veriler ArcMap 10.2 programi
yardimiyla yiikselti, sicaklik ve yagis haritalar1 iizerinde gdsterilmistir. Otiiciiler takimina ait
tiirlerin bireylerini ¢aligma alanin tamaminda gérmek miimkiindiir. Otiicii tiirlerin daha ¢ok

kiy1 kesimlerde dagilim gosterdigi goriilmektedir (Sekil 2).
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Sekil 2. Yiikselti haritasinda Gtiiciiler takimina ait tiirlerin dagilimi
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Wordclim data adresinde indirilen sicaklik haritasina gore Tirkiye’nin en diisiik ortalama
sicaklign -9,2 °C, en yiiksek ortalama sicakligi ise 19,7 °C’dir. Oftiiciilerin sicaklik haritasinda
dagilmimna bakildiginda ise soguk alanlarda daha ¢ok sicak alanlar1 tercih ettigi
soylenebilmektedir (Sekil 3).
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Sekil 3. Yillik ortalama sicaklik haritasinda otiiciiler takimina ait tiirlerin dagilimi

Tiirkiye’nin yagis haritasina bakildiginda en diisiik ortalama yagisin 252 mm oldugu, en
yiiksek ortalama yagis miktariin 2230 mm oldugu goriilmektedir. Yagis haritasina
bakildiginda yillik ortalama yagisin yiiksek oldugu bdlgelerde dagilim daha ¢ok oldugu
goriilmektedir (Sekil 4).
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Sekil 4. Yillik ortalama yagis haritasinda o6tiiciiler takimina ait tiirlerin dagilimi
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4. Tartisma ve Sonuglar

Giliniimiizde kus gozlemcileri tarafindan yapilan gdézlemlerin internet ortamina girilmekte ve
bu girilen verilerin c¢esitli kuruluslarca denetlenmekte ve tekrar ilgi gruplarin kullanima
sunulmaktadir. Bu calismada Tiirkiye sinirlarinda 2000 yilinda 2018 yilia kadar Otiiciilere
ait kayitlar indirilerek dagilimlar1 yiikselti, yillik ortalama yagis ve sicaklik haritalar1 iizerinde
incelenmistir.

Tiirkiye’nin 6nemli kus alanlarindan birisi Istanbul bogazidir (Arslangiindogdu, 2006). Otiicii
kus takimma ait tiirlerin gozleminde Istanbul bogazinda bir yogunluk net bir sekilde
goriilmektedir. Bunun bir sebebi Istanbul Bogazi’nin kuslar tarafinda kullanilan énemli bir
alan olmasinin yaninda gozlemci sayminda fazla olmasidir. Oyleki kayit yapan 1147
gdzlemcinin 151 tanesi Istanbul’da kayit yapmustur.

Tirkiye Avrupa, Asya ve Afrika kitalart arasinda kus go¢ yollart iizerinde
kalmaktadir(Schiiz,1971;Turan ve Arikan, 2011, URL,2019). Bu gb¢ yollar iizerinde en
onemli iki nokta istanbul Bogaz1 ve Hatay-Belen Gegidi’dir. Hem bu iki noktada hemde bu
iki nokta arasinda rotalarda yine otiiciiler takimina ait tiirler yogun oldugu goriilmektedir.

Her yiikseltide farkli tiirlerin bulundugu dolasiyla da yiikselti ile dagilim arasinda goz ¢arpan
onemli bir durum yoktur. Genel olarak otiiciilerin ¢ok yiiksek olmayan diize ve genis alanlari
tercih ettigi sOylenebilir. Sicaklik bakiminda en soguk yer olan Dogu Anadolu bdlgesinde
tiirlerin dagilimin oldugu ancak daha c¢ok orta sicaklik sevilerinde dagilimin yogunlastigi
goriilmektedir. Yagisa bakildiginda Karadeniz’de bolgesinde dagilim az oldugu
goriilmektedir. Ancak bu dogrudan yagisla iliskilendirmek dogru olmayacaktir. Ciinkii
bolgenin ¢ok yagis almasi gozlem sayisinin azaltacagi 6zelliklede goniillii gézlemci sayisina
ait veri az olmaktadir.

Sonug olarak kus gozlemciligi giinlimiizde giderek yayginlasmaktadir. Gelisen teknolojilerde
bu gozlemler daha kolay yapilabilmekte ve veriler kolaylikla paylasilmaktadir. Paylasilan
veriler uzmanlar tarafindan degerlendirilerek lisanslanmakta ve bu veriler ilgi gruplarn
tarafindan kullanilmaktadir. Tiirkiye’de bir¢ok kamu kurumu ve sivil toplum kurulusu
goniilliilk esasina gore benzer ¢aligmalar yapmaktadir. Tiirkiye’de bu ¢alismalarin daha da
yayginlagmasi i¢in tesvikler yapilmali, bir¢ok goniilliiye bilimsel nitelikte egitimler verilerek
kus gozlemciliginden elde edilen verilerin daha nitelikle hale getirilmesi saglanmalidir.
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Effects of Natural and Synthetic Pigment Sources Added to Red
Parrot (Cichlasoma Citrinellum X Cichlasoma Synspilum) Diets At
Different Rations On Growth And Skin Color

Ibrahim Diler ", Kerem Ay, Muhammet Hayati Kayhan

Abstract: Parrot cichlid (Cichlasoma citrinellum x Cichlasoma synspilum), one of the
aquarium fishes, has eye-catching colors in its skin and its pink-red carotenoid group is
provided by its colorants. The aim of this study is to compare the accumulations of synthetic
and natural colorants in the skin. 5 different groups [control group (KO), karofil pink (KAP),
Haematococcus pluvialis (HP), red beet and karofil pink (KP + CP), red beet and
Haematococcus pluvialis (KP + HP)] and 2 replicates in 3 g parrot fish was fed for 3
months. Live weight gain was measured with the highest of 27,17+1,61 g and Karofil Pink
group and the lowest was 17,58+1,66 g with Haematococcus pluvialis. The feed conversion
coefficient (FCR) was measured with 1.474+0.09 in the Karofil Pink supplemented feed group
and the lowest in the control group by 2.29+0.58. According to chemical (spectrophotometric)
measurements made from the skins of the individuals in the experimental groups the highest
value was 694,33+407,86 and the lowest value was 278,66+69,17 with Haematococcus
pluvialis. According to physical measurements Hunter L and Hunter a values were found to
be similar. According to Hunter b values, the highest values were determined in the feed
group containing KP + HP and the lowest KO group.

Keywords: Ciclid, astaxanthin, Haematococcus pluvialis, beetroot powder, growth, color.

Papagan Ciklid Bahgi (Cichlasoma Citrinellum X Cichlasoma
Synspilum) Yemlerine Farkli Oranlarda Ilave Edilen Dogal ve
Sentetik Pigment Kaynaklarinin Biiyiime ve Deri Rengi Uzerine

Etkileri

Ozet: Akvaryum baliklarindan olan Papagan ciklid (Cichlasoma citrinellum x Cichlasoma
synspilum) baligmin derisindeki goz alici renkleri, yapisinda bulunan pembe- kirmizi
karotenoid grubu renk maddeleri sayesinde saglanmaktadir. Sentetik ve dogal renk
maddelerinin derideki birikimlerini karsilastirilmak amaci ile yapilan bu ¢aligmada; 3 gr’lik
Papagan ciklid baliklar1 2 tekerriir olacak sekilde, 5 farkli grup [Kontrol grubu (KO0), Karofil
Pink (KAP), Haematococcus pluvialis (HP), kirmizi1 pancar ve karofil pink (KP+CP), kirmizi
pancar ve Haematococcus pluvialis (KP+HP)] olmak iizere 3 ay siiresince beslenmistir. Canli
agirlik artist en yiiksek 27,17+1,61 gr ile karofil pink igeren grupta olgiiliirken en diisiik
17,58+1,66 gr ile Haematococcus pluvialis ilaveli yem grubunda Ol¢iilmiistir. Yem
degerlendirme oran1 en yiiksek 1,47+0,09 ile karofil pink ilaveli yem grubunda 6lgiiliirken en
diisik 2,29+0,58 ile kontrol grubunda Ol¢iilmiistir. Deneme gruplarindaki bireylerin
derilerinde yapilan kimyasal (spektrofotometrik) oOlgiimlere gore en yiiksek deger

! Isparta Uygulamali Bilimler Universitesi, Egirdir Su Uriinleri Fakiiltesi, Su Uriinleri Yetistiriciligi Boliimii,

Isparta, Tirkiye )
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694,33+407,86 ile karofil pink iceren grupta Olciiliirken en diisiik deger 278,66+69,17 ile
Haematococcus pluvialis i¢eren yem grubunda izlenmistir. Fiziksel 6l¢timlere gore Hunter L
ve Hunter a degerleri benzer sekilde bulunurken, Hunter b degerlerine gore en yiiksek
degerler KP+HP igeren yem grubunda 6lgiiliirken en diisiik KO grubunda saptanmistir.

Anahtar Kelimeler: Ciklid, astaksantin, Haematococcus pluvialis, kirmizi pancar tozu,
biiytime, renk

1. Giris

Akvaryum baliklari, g6z alict renkleri ile hobicilerin ilgisini ¢ekmeyi bagaran baliklardir.
Baliklarda ki renklenme ortam kosullarina bagli oldugu gibi ayrica baligin genetik
ozelliklerine yani kalitim 6zelliklerine gore degisim gosterebilmektedir. Pigmentasyon islemi
sayesinde baliklarin dogal renklenmesine ilave olarak istenilen renklenmeyi saglamak
miimkiin olabilir. Yeterli diizeyde renklenmemis baliklarin ticari degeri 6nemli oranda
diismektedir. Dogal olarak renklenmeyi saglamak amaci ile bir¢ok pigment kaynagi cesitli
baliklar iizerinde denenmistir. Bu katki maddelerinin i¢cinde kirmizibiber unu, krill ve karides
unu, Haematococcus pluvialis alg tozu gibi maddelerin yani sira sentetik astaksantin gibi
maddelerde kullanilmaktadir.

Sektordeki liretimin artmasi ve kaynaklarin stirdiiriilebilir sekilde kullanilmasini saglamak
icin, ekosistemi bozmadan devamliligin saglanmasi esas olmalidir. Bu gelisim siireci
icerisinde her seyin dogal olmasini isteyen tiiketici talepleri, gelismis iilkelerde giderek
artmaktadir. Artan iretim, beraberinde birtakim problemleri de getirmektedir. Bunlarin
basinda pazarlama gelmektedir. Tiiketicinin secimini etkileyecek ve istegine cevap
verebilecek {Uriinlin dig goriiniisti, renk, tazelik gibi fiziksel oOzellikler biiylik Onem
tagimaktadir. (Yesilayer, 2008)

Papagan ciklidler genellikle parlak turuncu renktedir; kirmizi, sari veya gri renklerde
olanlarida gézlemlenmektedir. Akvaryum baliklarinda ise renk olgusu, tiiketicinin se¢ciminde
onemli bir unsur oldugundan, yeterli diizeyde renklenmemis bireylerin pazar arzi ve degeri
onemli oranlarda diismektedir. Bu baliklarin yetistiriciliginde karsilasilan 6nemli sorunlardan
biri, istenilen diizeyde renk kalitesinin saglanamamasidir.

Bu calismada papagan ciklid baligiin yemlerine ilave edilen sentetik astaksantin,
Haematococcus pluvialis, kirmizi pancar ve ekstratinin baligin deri rengi ve biiylimesine olan
etkisi incelenmistir.

2. Materyal ve Metot
2.1.Materyal

Denemede kullanilmak tizere 110 adet papagan ciklid (Cichlasoma citrinellum x Cichlasoma
SynSpllum) balig1 akvaryumculardan temin edilerek ¢alismanin yapilacagi Isparta Uygulamali
Bilimler Universitesi Egirdir Su Uriinleri Fakiiltesi akvaryum {initesine nakledilmistir.
Baliklarin nakil sirasinda yasadigi stresin giderilmesi amaciyla baliklar 2 farkli akvaryumda
stoklanarak adaptasyonlar1 saglanmistir. Baliklar 2 haftalik adaptasyon siiresince pigment
maddesi icermeyen ticari yem ile beslenmislerdir.
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Adaptasyon asamasindan sonra her grup i¢in 2 tekerriirlii olmak {izere her akvaryumda 11
adet balik olacak sekilde gruplandirma yapilmaistir.

Denemede boyutlart 40x50x80 cm ebadinda olan 10 adet akvaryum kullanilmistir.
Akvaryumlar her paraleli alth istlii olmak iizere konumlandirilmistir. Akvaryumlarin her
birine pipo filtreler takilmis olup dinlendirilmis su ile doldurulmustur. Hava tasi ile su
seviyesindeki oksijen miktar1 stabilize edilmis ve konulan akvaryum isiticilar1 sayesinde su
sicakliklar1 ayarlanmistir. Denemede kontrol grubu dahil olmak iizere 5 farkli yem
kullanilmigtir. Yemleme sabah ve aksam olmak iizere giinde 2 defa yapilmistir. Yemleme
akvaryumdaki baliklarin canli agirliklarinin % 2,5’u kadar yapilmistir.

2.2. Metot
Denemede kullanilan yemler Egirdir Su Uriinleri Fakiiltesi akvaryum iinitesi
laboratuvarlarinda kendi imalatimiz olarak hazirlanmigtir. Deneme yemlerinin yapilmasinda

kullanilan yem hammaddelerinin besin degerleri Cizelge 1’de verilmistir.

Cizelge 1. Denemede kullanilan yem hammaddelerinin besin degerleri (%)

Yem _ Kuru |Ham Ham Ham ME*
hammaddeleri Madde | Protein | Yag Seliiloz | (kcal/kg)
Balik unu 92 65 5 1 3750
Soya unu 90 44 4 4 2850
Bonkalit 88 15 4 7 3000
Balik yagn 0 0 100 0 8500
Nisasta 90 0,6 0,1 0,1 3600
K.pink 0 0 0 0 0
H.pluvialis 0 25 32 10 2750
Kirmizi pancar 85 1,2 0,5 9,3 440

Calismada 2 tekerriirlii olarak, kontrol grubu dahil olmak {izere 5 grup yem imal edilmistir.
Yemlerin hazirlanmasindaki hammaddelerin kullanim oranlar1 Cizelge 2°de verilmistir.

Cizelge 2. Deneme gruplar1 yem rasyonu (%) *

Yem hammaddeleri | KO | Karofil H.pluvialis | %650 KP | %50 KP %650
Pink (KAP) | (HP) %50CP | HP
Balik unu 25 | 25 25 30 30
Soya unu 25 |23 25 19 19
Bonkalit 33 |36 30 8,95 8,5
Balik yagi 6 6 6 7 7
Nisasta 6 49 8 0 0
K.pink 0 0,1 0 0,05 0
H.pluvialis 0 0 1 0 0,5
Kirmizi pancar 0 0 0 30 30
Ara top 95 |95 95 95 95
Vitamin 2 2 2 2 2
Mineral 1 1 1 1 1
Antioksidan. 1 1 1 1 1

177




Baglayici 1 1 1 1 1
Ara top. 5 5 5 5 5
Gen. Top. 100 | 100 100 100 100
Biyometrik Ol¢iimlerin Yapilisi

Deneme baslangicindan sonra 20 giinde bir her grubun agirlik ve biyometrik olglimleri
yapilmistir. Deneme sonunda spesifik biiyiime orani (SBO), yem doniisiim oranit (FCR) ve
yasama oranlar1 hesaplanmistir.

Spesifik Biiyiime Oram (SBO):

INW2 —In W1) /T (giin)) x 100 (Metailler, 1986, Hossu vd., 2003).
Yem Déniisiim Oran (YDO):

Tiiketilen yem miktary/ Canli agirlik artisi  (De Silva vd., 1995).
Kondisyon faktorii (KF):

Canli agwrlik / LT®
Yasama Oram (%):

Canli Balik Sayis1 < 100/ Baslangigtaki balik sayist - (Burtle ve Liu, 1994).
Baliklarin Renk Ol¢iim ve Analizlerinin Yapihsi

Deneme baslangicinda yemlere ilave edilen renklendirici maddelerin olgiimleri (470-475
nm) spektrofotometrede okunup (Foss ve ark., 1984)’e gore analiz ve hesaplama yapilmustir.
C (mg/kg) = Toplam karotenoid konsantrasyonu

C (ma/kg )= (A47anm X Vekstrakt / EX 1em X W) x 1000

As7snm = 474nm ‘de okunan absorbans degeri

V(ml)= ekstrat hacmi

E'% 1cm= molar absorblama katsayis1

W(g)= ekstrakte edilen miktar1 ifade etmektedir.

Baliklarin renkleri, renk 6lger Chroma Meter CR-400 renk cihazi ile deneme baslangicinda ve
periyodik olarak her 20 giinde bir renk 6l¢iim yapilmistir. Her akvaryumdan rastgele 5’er
balik alinarak dl¢tim yapilmistir. Baliklarin 3 farkli bolgesinden (goz, sirt, kuyruk) Sl¢timler
yapilmis ve her baligim ayn1 noktasindan 6l¢iim yapilmasia dikkat edilmistir. Olgiilen L, a, b
degerleri not edilmis ve ortalamalar1 hesaplanmistir.

L, a, b degerleri; L parlakligi, a kirmizi ve yesil renkleri, b ise sar1 ve mavi degerlerini
gostermektedir.

Istatistiksel Analizler

Denemede elde edilen veriler SPSS 18.0 paket programinda Anova testi ile
degerlendirilmistir. Denemede incelenen ¢esitli parametrelerin  6nem derecelerini
karsilastirirken sonuglar ortalama deger ve standart sapma olarak verilmistir. Gruplar
arasindaki ayrim varyans analizi ve Duncan ¢oklu karsilastirma testi ile belirlenmis ve 6nem
diizeyi p<0.05 olarak secilmistir.
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3. Bulgular
Biyometrik Parametreler

Deneme sonuglarina iligkin veriler Cizelge 3, 4, 5, 6 ve 7°de verilmistir.

Cizelge 3 incelendiginde deneme basindaki gruplarin canli agirlik ortalamalar1 2,97+0,39 ile
6,86+2,95 arasinda degismekte oldugu goriilmektedir. Deneme sonunda yapilan 6lgiimlerde
en yiiksek deger 12,29+3,27 ile KP+CP grubunda gozlemlenirken en diisiik deger 6,57+1,30
KO grubunda tespit edilmistir (Cizelge 3.), (p>0,05).

Gruplarda canli agirlik artis1 biiyiikten kii¢iige dogru sirasiyla KP+CP 27,17+1,61, KP+HP
24,88+7,88, KAP 19,60+6,44, KO 17,58+1,66 ve HP 17,58+1,66 olarak Sl¢iilmiistiir (Cizelge
3.)

Sonuglardan da gortldigi lizere canli agirlik artislarinda astaksantinli gruplarda belirgin bir
artis gozlemlenmektedir. Pigmentli gruplardaki canli agirlik artis nedeni farkli bir yem
kaynagi, renkli olmasi, bazi pigment maddelerinin kokusunun yem alimini tegvik etmesi gibi
etkenler s6z konusu olabilir.

Balik biiytimesini ifade etmek acisindan rasyonel bir parametre olan ve baligin bir glinde
kendi agirhigmin % kag1 kadar biiyiidiigiinii ifade eden spesifik biiyiime oranit (SBO) en
yliksek KP+CP grubunda gozlenirken en diisitk HP grubunda elde edilmistir. Ancak gruplar
arast SBO istatiksel olarak 6nemsiz bulunmustur (Cizelge 3.), (p>0,05).

Bir birim canli agirlik artis1 i¢cin ne kadar yem tiiketildigini ifade etmek i¢in kullanilan yem
degerlendirme oram1 (YDO) balik besleme ve yem degerleri bakimindan onemli bir
parametredir. Yapilan bu ¢alismada yem doniisiim orani veya yem degerlendirme katsayisi
1,47+0,09°1ik bir degerle en 1y1 KP+CP grubunda elde edilirken, 2,29+0,58’lik bir degerle KO
grubu yem degerlendirme olarak en diisiik orana sahiptir. KP+CP grubunu sirasiyla 2,16+0,70
KAP, 1,98+0,51 HP ve 1,69+0,53 ile KP+HP grubu izlemektedir. Ancak gruplar aras1t YDO
istatiksel olarak dnemsiz bulunmustur (Cizelge 3.), (p>0,05).

Yapilan bu ¢alismada kondisyon faktorii en yiiksek 2,89+0,00 ile KO grubunda elde edilirken
en diisiik ise 2,50+0,04 ile HP grubunda elde edilmistir. KO grubunu sirasi ile 2,7140,27 ile
KP+HP, 2,63+0,65 ile KP+CP ve 2,54+0,04 ile KAP grubu izlemistir (Cizelge 4.), (p>0,05).

Spektrofotometrik Ol¢iim Verileri

Spektrofotometrik dl¢limler sonucu en yiiksek karotenoid miktart KAP (CAROPHYLL Pink)
iceren grupta ¢ikmustir. Artis sirasina gére KP+CP, KP+HP ve HP (Haematococcus pluvialis)
seklinde devam etmistir. Istatistiksel olarak 90 giiniin sonunda absorbans degerleri arasindaki
fark KAP, KP+CP ve KP+HP gruplar en yiiksek olmak {izere aralarinda 6nemli olarak tespit
edilmis ve bunu takip eden grup HP olarak belirlenmistir (Cizelge 4.), (p<0,05).
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Cizelge 3. Deneme gruplarinda biiyiimeye iligkin biyometrik parametreler (X+SD, (p<0,05)*

Deneme Gruplar

KO HP KAP KP+CP KP+HP
DBCA 2,97+0,39° | 5,414+0,58%° | 5,67+0,53% | 6,86+2,95% | 4,72+0,88%
DSCA 6,57+1,30° | 8,53+0,22% | 9,59+0,75%® | 12,29+3,27% | 9,70+0,75%
CAA 17,99+4.57 | 17,58+1,66 | 19,60+6,44 |27,171,61 | 24,88+7.88
SBO 0,87+0,07 | 0,50+0,14 | 0,58+0,19 | 0,68+0,19 | 0,81+0,28
YDO 2,29+0,58 | 1,98+0,51 | 2,16+0,70 1,4740,09 | 1,69+0,53
YO 85,00+0,00 | 83,00+0,00 | 89,00+0,00 | 92,00:+0,00 | 91,00+0,00
KF 2,89+0,00 | 2,5040,04 |2,54+0,04 | 2,63+0,65 |2,71+0,27

* Ayn sititundaki biiytlik harfe gosterilen farkli harfler, gruplar arasi farkin istatiki olarak dnemlidir
**DBCA: Deneme basi canli agirlik, DSCA: Deneme sonu canli agirlik, CAA: Canli agirlik artisi, SBO:
Spesifik biiyiime orani, YDO: Yem degerlendirme orani, YO: Yasama orani, KF: Kondisyon faktorti.

Cizelge 4. Deneme Bas1 ve Sonu Baliklardaki Karotenoid Absorbans Degerleri

Deneme Gruplari Absorbans Degerleri

Deneme basi Deneme sonu
KO 67,66£12,13 71,66£15,17°
KAP 64,66+44,55 694,33+407,86%
HP 69,66+23,78 278,66+69,17%
KP+CP 70,66+56,12 521,334+290,89?
KP+HP 66,66+£88,98 513,33+35,692

“Ayni siitundaki biiyiik harfle gosterilen farkli harfler, gruplar arasi farkin istatistiki olarak énemlidir (p<0,05)

Cizelge 5. Donemlere gore gruplara ait GOZ L, a, b degerleri (X£SD, p<0,05)

Gruplar | 0.giin 30.giin 60.giin 90.giin
/ Stire

L-1 L-2 L-3 L-4
KO 48.22+11,1242 | 51,23+7,75%2 46,93+6,032 49 3445 2874
KAP 50,49+2.35A4 60,51+8,84"2 54,1247,86"2 51,23+3,8544
HP 37,94+3,3072 50,13+1,9142 49 3446,07°2 49,97+10,4942
KP+CP | 40,7345,04"° 53,44+0,632 54,97+1,0472 53,97+0,0342
KP+HP | 40,48+3,42AP 56,41+1,79°2 52,06+0,90"2 49,69+4,75%2
60.giin | a-1 a-2 a-3 a-4
KO 2,60+3,3072 -0,6240,73A2 -0,74+0,1882 -0,45+0,954
KAP -0,77+1,22A2 2,17+3,16"2 2,62+1,58A82 1,16+0,05%2
HP 1,00+0,554° 0,86+0,36° 4,19+0,0142 3,00+1,02A2
KP+CP | 0,00+0,72%2 2,00£4,0942 5,6743,6072 3,37+2,8472
KP+HP | -0,31+0,06"° 3,73+0,76"2 4,73+0,574 3,18+1,482
90.giin | b-1 b-2 b-3 b-4
KO 8,61+5,96°2 10,73+0,11¢2 8,46+2,9482 7,96+0,18B¢2
KAP 13,08+0,65"2 13,08+0,52B8¢ | 10,13+0,1148P 7,23+0,93¢¢
HP 8,82+1,67°° 15,0242,33A82 | 10,08+0,05"EP 10,29+0,73ABP
KP+CP | 10,68+4,03/2 13,68+1,998¢ | [1,64+2,90782 9,43+1,68"BC2
KP+HP | 9,76+1,67°¢ 17,60+0,32A2 14,500,734 11,72+0,05A¢

“Ayni siitundaki biiyiik harfle gosterilen farkli harfler, gruplar arasi farkin istatistiki olarak dnemlidir (p<0,05)
**Ayni satirdaki kiiglik harfle gosterilen farkli harfler, giinler arasi farkin istatistiki olarak énemlidir (p<0,05).
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Cizelge 6. Donemlere gore gruplara ait DORSAL L, a, b degerleri (X+SD, p<0,05)

Gruplar /| 0.giin 30.giin 60.giin 90.giin
Siire
L-1 L-2 L-3 L-4
KO 39,55+6,56"% | 45,64+13,007% | 34,834+5,28”% | 34,2443 80”2
KAP 43,95+2,49% | 46,04+0,7242 39,1243,637% | 38,41+3,3342
HP 39,72+4,8372 | 39 35452942 39,62+7,637% | 37,06+5,27A2
KP+CP 38,88+0,374% | 41,32+1,05"2 37,7842,11°% | 39,3942 0742
KP+HP 39,01+1,28%° | 46,34+3,72/2 37,9242,28%0 | 39 55+],98A®
a-1 a-2 a-3 a-4
KO 0,50+0,3072 -2,05+1,83A2 -0,38+0,45%% | -0,70+0,96"
KAP -1,04+1,51% | -0,96+2,074 0,23+1,48A2 0,20+0,4542
HP -0,20+0,20%% | -0,39+0,9242 -0,18+1,82°% | 0,39+0,64°2
KP+CP -1,29+0,7842 -0,13+1,6442 1,51+2,42A2 0,89+1,48A2
KP+HP -0,944+0,122 | -2, 68+0,747° 0,17+0,5342 0,22+0,3742
b-1 b-2 b-3 b-4
KO 6,85+2,94A2 7,6442,86°2 3,68+1,6942 3,27+1,3982
KAP 9,7441,68" 7,68+1,28Aab 5,23+1,37AC 3,43+1,148¢
HP 7,73+1,71°2 7,52+1, 21472 5,9241,95%2 4,81+0,107B2
KP+CP 8,56+0,0942 7,9142,72A2 6,66+3,1942 5,30+0,71AB2
KP+HP 7,99+3,23A4 10,70+1,86" 8,91+1,6142 6,74+0,69°2

“Ayni siitundaki biiyiik harfle gosterilen farkli harfler, gruplar aras: farkin istatistiki olarak énemlidir (p<0,05)
**Ayni satirdaki kiiclik harfle gosterilen farkli harfler, giinler aras1 farkin istatistiki olarak énemlidir (p<0,05).

Cizelge 7. Donemlere gore gruplara ait KUYRUK L, a, b degerleri (X+SD,p<0,05)

Gruplar / Siire | 0.giin 30.giin 60.giin 90.giin
L-1 L-2 L-3 L-4
KO 42.65+5,00782 | 48 29+8 80" 43,5248.29%2 | 42 88+5,65°2
KAP 42,1841,1652 | 50,05+10,38%% | 44,41+6,19°% | 42,12+10,4242
HP 44.97+0,807B2 | 44 28+4 2442 44,09+6,30%% | 36,16+1,052
KP+CP 50,1943,40% | 50,17+3,4342 49,65+6,76" | 41,28+0,65"
KP+HP 44,59+0,994B2 | 49 84+3 30/ 45,13+0,22%2 | 38,70+1,497
a-1 a-2 a-3 a-4
KO 1,7840,104 -1,45+0,26"° -0,90+0,16"° | -0,85+1,074°
KAP 1,73+1,1142 -1,95+1,8042 -0,37+1,692 | -0,46+1,8242
HP -0,42+1,982 | -0,7242,074 -0,5441,59% | 0,93+1,9242
KP+CP -0,38+0,59%% | -1,74+1,14"2 -1,50+0,79%% | 0,11+0,00°2
KP+HP -1,044+0,707% | -2 34+1,747° 0,91+1,23% | 2 35+1 2742
b-1 b-2 b-3 b-4
KO 8,71+3,66°2 9,47+3,0482 6,63+3,27%2 | 5,96+1,9652
KAP 9,60+0,33A2 11,5042,70"Ba | 74241708 | 6,79+2,8]1ABa
HP 12,72+2,32%% | 9.32+0,6552 8,584+4,5182 | 7,05+0,34°B2
KP+CP 12,9840,84%% | 10,93+0,70°B% | 8 99+0,765° | 4,83+0,965¢
KP+HP 9,56+1,494¢ 14,86+1,06°% | 16,67+1,35"% | 11,22+2,02A¢

“Ayni siitundaki biiyiik harfle gosterilen farkl: harfler, gruplar arasi farkin istatistiki olarak énemlidir (p<0,05)
** Ayni satirdaki kiigiik harfle gosterilen farkli harfler, giinler arasi farkin istatistiki olarak énemlidir (p<0,05).
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Yapilan bu ¢aligmada akvaryumlara homojen olarak dagitilan baliklarin deneme basi canli
agirliklarimi (DBCA) deneme sonu canli agirliklar1 (DSCA) ile kiyasladigiminiz zaman
astaksantin igeren yem gruplarinin kontrol grubu yem ile beslenen baliklardan daha fazla
agirlik artisina sahip oldugu belirlenmistir. Yem degerlendirme oranina (YDO) bakildiginda
ise en yiiksek YDO, KP+CP igeren yem grubunda tespit edilirken kontrol grubu ile beslenen
grupta en diisik YDO orani tespit edilmistir. KP+CP grubunu ise KP+HP grubu izlerken
Haemotococcus pluvialis’ 1i grup olan HP ve devaminda karofil pink igeren grup olan KAP
izlemistir. Sonuglara bakildig1 iizere iceriginde kirmizi pancar igeren gruplarin baliklardaki
yem degerlendirmeye daha iyi katki saglamistir. Buna ek olarak Kkarofil pink ve
haematococcus pluvialis ’in tek basma yemlerde kullanilmasina karsi kirmizi pancar ile
birlikte yem rasyonuna eklenmesi, baliklardaki yem degerlendirme oraninda iyi yonde artisa
yol agmustir. Kolorimetrik dl¢iimlere bakildiginda en iyi renklenme KP+HP grubunda tespit
edilirken en diisiik renklenme ise kontrol grubunda tespit edilmistir. KP+HP grubundaki
renklenme bu balik tiiriiniin kirmizi pancar ve haematococcus pluvialis igeren yemi diger
gruplara gore daha iyi bir sekilde degerlendirip derideki karotenoid birikimini en yiiksek
seviyede tutmustur. Kontrol grubundaki eser miktardaki renklenme ise, kontrol grubu yeminin
icerdigi az da olsa karotenoid kaynaklarindan oldugu diisiiniilmektedir.

Spektrofotometrik Ol¢limlere bakildiginda ise Karofil Pink ile beslenen gruplarda diger
gruplara oranla oldukca yiiksek degerlerin 6l¢lilmesinin nedeni ise sentetik bir madde olan
karofil pinkin i¢erdigi yogun astaksantin miktarindan kaynaklandig: diistintilmektedir.

Sucul tiirler i¢in yem degerlendirme orani, yasama orani, spesifik biiyiime oram1 {ireme,
yumurta kalitesi ve strese karsit diren¢ en Onemli parametrelerdir.. (Aquis ve ark 2001,
Watanabe ve ark. 2003).

Japon baliklarinda (Carassius auratus) yapilan bir ¢alismada farkli pigment kaynaklar1 iceren
(dogal, sentetik astaksantin (karofil pink) ve Chlorella vulgaris alg’i) yemlerle beslenen
gruplarin deri rengi ve biiylimesi lizerindeki etkileri arastirilmistir. 45, 80 ve 120 mg/kg
oraninda yeme ilave edilen pigment maddeleri igeren gruplar i¢in dlgiimler yapilmis ve YDO
oranlar1 hesaplanmistir. Bu oranlar sirasiyla 2,1, 2,2 ve 1,9 olarak kaydedilmistir (Gouveia ve
Rema, 2005).

Yapilan ¢alismada ise sentetik astaksantinli gruplar arasinda olan (KAP) icin YDO orani
2,16+0,70 iken (KP+CP) i¢in ise 1,47+0,09 oranindadir. KP+CP grubundaki yiiksek YDO
orani diger ¢aligmalar ile karsilastirildiginda balik tiiriiniin farkliligindan kaynaklanan bir
durum oldugu ve KP+CP igerigindeki kirmiz1 pancar ve karofil pink’in birlikte kullanilmasi
sayesinde baliklarda daha etkili sekilde degerlendirildigi sdylenebilir.

Sar1 prenses (Labidochromis caeruleus) ile yapilan bir ¢alismada yemlerine farkli oranlarda
ilave edilen astaksantin, Chironomus larvasi, Culex ve Artemia ile 270 adet balik 8 hafta
boyunca beslenmis, pigment maddelerinin deri iizerindeki birikimi arastirilmistir. Renk 6lger
cihazi Chroma Meter CR400 ile baliklarin dorsal (sirt) yiizeyindeki pigment Olctimleri
yapilmistir. Deneme sonucunda kontrol grubunda ki L (parlaklik) degeri 81.88+ 0.95, a
(kirmizilik) degeri 9.84+0. 46 ve b (sarilik) degeri 35.37+ 0.98 olarak Olciilmiistiir.
Astaksantinli grupta ise L degeri 74.73+ 0.95, a degeri 5.51+0. 92 ve b degeri 52.17+ 0.64
olarak kaydedilmistir (Maleknejad, 2014). Bizim ¢alismamizda ise kontrol grubu yem ile
beslenen baliklarin sirt yiizeyinden yapilan ilk arastirma sonuglar1 arasindaki farkliliklarin
baliklar arasindaki tiir farkindan kaynaklandigi ve karofil pink’in Haematococcus pluvialis ve
kirmiz1 pancara gore daha etkili bir pigment kaynagi oldugunu sdyleyebiliriz. Ancak karofil
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pink’in dogal olmayan bir madde olmasindan dolay: tercih edilmemesi ve diger dogal renk
hammaddeleri {izerinde arastirilmalar yapilmasina tesvik saglanmalidir.

Japon baliklar1 (Carassius auratus) ile yapilan baska bir ¢alismada yemlerine farkli oranlarda
ilave edilen kirmizi mayadan elde edilen astaksantin ve Xanthophyllomyces dendrorhous
maya mantarindan elde edilen astaksantin ile iki farklt grup olmak iizere 60 giin boyunca
beslenmistir. Deneme gruplarinda 0, 10, 20, 40, 60 ve 80 mg/kg astaksantin kullanilmis olup
deneme sonucunda deride biriken karotenoid miktar1 Olglimi yapilmistir. Astaksantin
miktarindaki artisa bagli olarak derideki biriken karotenoid birikiminde artis goriilmiistiir.
Kontrol grubu yem ile beslenen baliklardaki absorbans degeri 0.295 + 0.008 iken 80 mg/ kg
astaksantin ile beslenen gruptaki absorbans degeri 0.532 + 0.010 olarak 6l¢iilmiistiir (Xu,
2006). Bizim calismamizda astaksantin iceren yemler ile beslenen gruplardaki astaksantin
degerleri KAP grubu i¢in 694,33+407,86 ve KP+CP grubu i¢in 521,33+290,89 olarak
Olclilmiistiir. Sonuglardan anlasildig1 iizere sadece karofil pink igeren gruptaki yiiksek
absorbans degeri yemin igeriginde yiizdelik olarak ne kadar ¢ok karofil pink kullanilirsa
yliksek renklenme elde edilecegi seklinde yorumlanabilir.

Tiirkiye’de gelisen sektorler arasinda bulunan akvaryum balik¢ilig1 sektorii onemli bir yer
almaktadir. Amerika, Avrupa ve Asya ile karsilagtirirsak ise pek uzun bir ge¢misi yoktur
(Sales ve Janssens, 2003).

Akvaryum sektoriinde incelenen tatlisu baliklarinin yaklasik olarak %90' yetistiricilik yolu ile
saglanirken geri kalan kismi dogadan yakalanip pazarlanmaktadir. Bunun yani sira deniz
balig1 akvaryumlarinda ele alinan baliklarin %95'1 dogadan temin edilirken sadece %35' inin
yetistiriciligi yapilmaktadir. Palyaco baliklari, damsel baliklari, gobidler, kardinaller ve
pseudochromid gibi gruplarin igerisinde olan 84'den fazla balik tiiriiniin yetistiriciliginin
yapilabilecegi ifade edilmektedir. Ancak bu tiirlerden sadece 26 tanesinin yer aldigi
yetistiricilik caligmasi1 bulunmaktadir (Olivotto vd., 2003; Gopakumar, 2006).

Tirkiye’ye ithal edilen deniz baliklarim1 13 familya altinda toplam 51 tiir olarak tespit
edilmistir. (Ttirkmen ve Alpbaz, 2001). Celik vd. (2010) ise 17 familya altinda toplam 52 tiir
olarak kaydetmistir.

Ulkemize ithal edilen siis baliklart miktar1 106 ton “dur. Bunun 11 tonu deniz baliklaridur.
Parasal deger olarak karsilastirirsak Tirkiye'nin 2003 yili toplam su iiriinleri ithalati 32
milyon dolar tutarindadir. Bu miktar i¢erisinde siis baliklar1 ithalatina 6denen tutar ise 457 bin
dolar dolayindadir. Siis baliklar1 ithalati icerisinde deniz baliklarinin miktar1 ise 43 bin dolar
tutarindadir. Yani tiim su drlnleri ithalati icerisinde siis baliklarinin yeri %1,5 dir
(Hekimoglu, 2006).

Ulkemizde sektdriin durumunu ortaya koymakta olan giivenilir ve kesin bilgi bulmak oldukca
zordur. Akvaryum sektoriinde isleyisin profesyonel isleyisten uzak olmasi resmi kurumlar ve
mevcut ylrlrliiklerde bosluklarin olmas1 ve kayit altina alinan verilerin biiyiik dl¢lide gizli
tutulmas1 gibi nedenler sektoriin mevcut durumunu tam olarak bilmemizi engellemektedir
(Celik, 2014).

4. Sonug¢

Akvaryum baliklarinda baligin géze hos gelen renkleri olduk¢a onemlidir. Papagan ciklet
baliginda yapilan pigmentasyon g¢alismalar1 oldukca kisith olup literatiirde dogal ve dogal
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olmayan astaksantinin kullanildig1 caligmalar yetersizdir. Yapilan bu g¢aligmada 90 giin
boyunca siiren denemede prensip olarak dogal ve sentetik pigment kaynaklarinin bir
kiyaslamasi yapilmak istenmistir. Dogal olmayan pigment maddelerinin balifin iizerinde
olumsuz etki yaratmasi ihtimaline ve yiiksek maliyetinden dolay1 yetistiricilerin daha ¢ok
dogal pigment maddelerine yonelmesi tavsiye edilmektedir.

Dogal pigment kaynaklari, sentetik olan pigment kaynaklarina oranla daha kolay bulunabilir
olduklari, fiyatlariin diisiik olmasi, ayrica herhangi bir zarariin olmamasi gibi nedenlerden
dolay1 tireticilerin dncelikli tercihi olma yolunda ilerleyecektir. Bu sayede hem yerli iireticileri
tesvik edecek hem de disa bagimli alimlarla déviz kaybinin 6niine gegilecektir.

Balik beslemede dogal besin ve pigment kaynaklarinin belirlenmesi ve kullanilmas1 her gegen
giin daha da 6nem kazanmaktadir. Bu yiizden bu tiir ¢alismalar daha sik ve yogun bir sekilde
yapilarak tireticiler bilgilendirilmeli ve ayrica elde edilen bilgiler pratige yansitilmalidir.
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Abstract: Sustainable development of the any country is characterized not only by the
dynamics of socio-economic indicators, but also implies an increase in the life expectancy of
the population, which according to the results of numerous studies depends on the state of the
environment, occupational risks, environmental factors and the labor process, dangerous
natural and man-made factors. Annually, more than 40% of enterprises are identified where
working conditions do not comply with hygienic standards for the level of air pollution in the
working area. Dust content is ten times higher than the standards for mining and coal
enterprises. Contamination with chemical ingredients in the air of industrial premises at
concentrations above the Maximum allowable concentration (MAC) occurs at phosphoric
(phosphine, phosphoric anhydride, carbon monoxide, hydrogen fluoride), metallurgical (lead,
arsenic, zinc, copper, arsenic, sulfur dioxide, beryllium, carbon monoxide), oil producing, oil
refining, gas (hydrocarbons, sulfur dioxide, benz(a)pyrene, carbon monoxide, hydrogen
sulfide, alkali) industries. The number of workers in harmful and adverse working conditions
is 382.0 thousand people or 15% of the total population of the Republic of Kazakhstan. For
example, in the Karaganda region this figure is 32.6%, in the former Zhezkazgan — 22.2%,
East Kazakhstan — 31.0%. About 5 million residents of Kazakhstan live in polluted air, and 2
million live in conditions of extremely high pollution. According to the Health and
Environmental Design Center, Kazakhstan’s losses are $ 70.8 per inhabitant per year. This
means that the negative effect on the health of the population of Kazakhstan from the adverse
effects of anthropogenic factors is at least 2 billion per year. It becomes obvious that studying
the health status of the working population and adverse technological factors affecting life
expectancy, developing measures to identify, treat and prevent the negative consequences of
natural and technological factors, developing preventive measures at the individual and
population levels is an extremely urgent problem of socio-economic development
Kazakhstan.

The spectrum of possible adverse technogenic effects on the human body is very diverse; in
particular, they cause functional shifts in the central system, metabolism of proteins, fats,
carbohydrates, impaired immunobiological reactivity, structural reorganization and impaired
stability of cell membranes, oncological diseases, etc. Of particular importance is the
identification of early adverse changes in the state of health, which would allow us to
recommend targeted preventive measures, the most important of which are the development
of medicines based on plant materials, aimed at increasing the overall resistance of the body,
at creating preventive biopharmaceuticals to minimize the effects of professional and
environmental risks. The plant resources of medicinal plants in the Republic of Kazakhstan
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are enormous and constitute an inexhaustible source of detection of new species containing
therapeutically valuable substances. Of particular interest are plants containing flavonoids and
other plant polyphenols, which are powerful antioxidants that prevent the development of
oxidative stress in cells where metabolism is impaired by toxic prooxidants, UV radiation, and
other damaging factors.

It is noteworthy that with the formation of complexes with metals, the antioxidant properties
of flavonoids are enhanced. Thus, metal complexes of flavonoids exhibit superoxide
dismutase activity, which free flavonoids do not possess. In addition, in the presence of small
amounts of metals, their complexes with flavonoids are lipophilic and can be immersed in a
lipid bilayer, contributing to the protection of biological membranes. Under conditions of
excess metals, the complexes formed, on the contrary, have increased solubility in water and
are able to interact with soluble oxidation products.

It is noteworthy that flavonoids and their derivatives sometimes have less toxicity and exhibit
fewer side effects than similar drugs obtained from other sources. Unlike synthetic antioxidant
drugs (ionol, emoxipin, etc.), the action of which is accompanied by a paradoxical effect, i.e.
the opposite - a prooxidant effect, with suppression of the enzyme antioxidant system of
mitochondria, an increase in the formation of oxygen radicals, the creation of a natural
flavonoid-containing phytocomplex will avoid the above side effects and increase the
effectiveness of the drug. The entry of flavonoids into the body occurs through transport
through the epithelial cells of the gastrointestinal tract.

The main role in the adsorption of flavonoids is played by enterocytes of the small intestine
(limb cells), which line more than 90% of the surface of the small intestine. Less than 1% of
the flavonoids contained in food enter the blood from the intestines. A significant part of
flavonoids and their derivatives, which are not adsorbed in the small intestine, enter the colon,
where the corresponding microflora breaks down flavonoid molecules, resulting in the
formation of phenolic acids and hydroxycinnamic acids, which are then adsorbed by the
epithelium, enter the liver after some metabolic changes, enter the bloodstream is further
excreted into the urine. Thus, the bioavailability of flavonoids is very low. Therefore, it is
necessary to develop an innovative dosage form that can extend the duration of the action of
the herbal product and its bioavailability at the pharmaceutical level while maintaining
pharmacological and pharmacokinetic properties.

The effectiveness of the drug immobilized into the hydrogel matrix during targeted delivery to
the "target organs™ is increased by almost 1-2 orders of magnitude than with traditional
treatment, and the dosage is reduced by 5 times. In practical terms, thermosensitive nanogels
in the matrix of which drugs are immobilized can be used to treat skin cancer, burns, purulent
wounds, and other medical purposes.

Currently, studies of the possibilities of targeted and controlled drug delivery are at the
forefront of science, and nanotechnology will be increasingly used to create systems that will
allow targeted delivery of drugs to a specific point in the body (for example, to the focus of
the pathological process) by implementing positive feedback from the external environment,
thereby providing a more reliable and controlled treatment of diseases. It is known that typical
hydrogel systems that adequately respond to minor changes in temperature, pH, ionic
composition, electric and magnetic fields, light radiation and other factors are polymer
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hydrogels - spatially cross-linked polymers with good swelling in water, softness, elasticity
and biological compatibility.

The proven technology of controlled and dosed drug delivery using the example of heat-
sensitive micro- and nanogels and phytopreparation in the future can be transferred to create
preventive medicines in order to minimize occupational risks and prevent the adverse effects
of anthropogenic factors. In this regard, of scientific interest is the possibility of creating new
highly effective biologically active drugs with anti-inflammatory, anti-carcinogenic,
antibacterial activity based on flavonoid-containing plants.

In order to develop data on innovative preventive medicines, employees of the Department of
Biochemistry and Chemical Disciplines of Semey Medical University (Republic of
Kazakhstan) and the Department of Chemistry of Shakarim State University of Semey
(Republic of Kazakhstan) conducted a qualitative and quantitative determination of
flavonoids in medicinal plant materials using modern chromatography methods, obtained new
original phytocompositions from wild-growing flavonoid-containing medicinal plants and
continue research in the field of studying antioxidant, antibacterial effects on animals.

Keywords: Herbal medicines, adverse reactions, monitoring safety, public health,
Kazakhstan.
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Abstract: Urban life with a focus on speed and unlimited consumption stands out as a result
of globalization. In this context, globalization; it has created a homogeneous, monotonous,
uniform and consumption-based cultural structure by ignoring its originality, diversity,
differences, belongingness and short localities. Speed and infinity have also led to pressures
and negative effects on nature and cities. Nature has been used as a commodity and consumed
rapidly, which has caused the ecological balance to deteriorate and environmental problems.
Cities are not seen as living spaces with historical, natural, geographical, cultural and social
dimensions, but as an area where spatial arrangements are made in accordance with the
functioning of the global economic system and “exchange value® is prioritized before the
"using value" of the space. Urban spaces are designed with the understanding of "more
production and consumption in limited space and limited time". All these conditions,
especially since the 1990s, have brought about the search for more livable and sustainable
urban approaches. The Slow City movement is one of them. The Slow Movement is a social
movement that criticizes rapid modern life and advocates a cultural change that will transform
the patterns of speed and modern consumption in different areas of life (eating style,
economic life, interpersonal relations, etc.) and aims to protect local features against the
standardization of globalization. As part of the Slow Movement, Cittaslow (Slow City) is an
international association of municipalities founded in Italy in 1999 and the membership of
many countries in the world is increasing day by day. The aim of the Slow City movement,
which emphasizes sustainable urban development against globalization and standardization;
the preservation of the historical, natural and cultural characteristics of the cities and the local
food, local architecture, traditions, customs, crafts, trades, etc. contributing to their ownership;
and to ensure the development and urbanization of cities without harming the natural,
historical and cultural environment by making use of technology. The Slow City Movement,
in which settlements under 50,000 inhabitants can participate, includes more than 50
commitments. Environmental policies (air, water, soil pollution, waste management and
recovery), infrastructure policies (open spaces, toilets), urban texture quality (historical
buildings, gardens, parks), local production (local food and hand product manufacturers,
healthy nutrition), hospitality (opportunities and opportunities for tourists and the local
community) and awareness (communication, involvement of local people and local non-
governmental organizations). This article aims to explore the potentials of Buldan, which is
thought to be in accordance with the slow city philosophy, to reveal its weak and strong
aspects, and to identify sustainable urban development strategies to become a member of the
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Slow Urban Union and to develop a slow urban identity. In this context, environment,
infrastructure, urban texture and quality of life, local production, tourism etc. analyzes were
made; deep interviews were conducted with the public, tradesmen, local NGO representatives
and local government officials to measure the hospitality and awareness of the public. As a
result of the analyzes and researches, Buldan Urban Development Strategies based on the
Slow City approach were formed and the “slow” routes (natural-historical-cultural touristic
attraction centers) of the city were determined.

Keywords: Slow city, sustainability, urban development strategies, Buldan.
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Sustainable Development of Aviation Industry

Joanna Machnik-Slomka

Abstract: The aviation industry has a significant impact on the environment, health and
quality of life. For the development of the aviation industry more and more important
becomes the issue of sustainable development, taking into account the coexistence and
interaction of the three capitals: social, ecological and economic. Aviation companies have a
strong influence on sustainable development through the implementation of eco-innovation.
The aim of the article is to present contemporary conditions and directions of development of
the aviation industry in the context of sustainable development. The part regarding empirical
research of aviation industry companies presents the results of research. The study is based on
desk research and the method of in-depth interviews with representatives of the aviation
industry. The analysis confirms the assumption on the aviation industry striving to sustainable
development and the improvement of environmental effectiveness in which new technologies
and eco-innovations play an increasing role.

Keywords: Sustainable development, aviation industry, eco-innovation

1. Introdiction

On a global scale, the sustainable development of aviation industry is of great importance
since this industry plays a key role in a global and EU economy. This industry is included in
the sector of high technology which is the carrier of economic and technological progress.
The aviation industry is a creator or numerous innovative solutions which are also transferred
to other industries of the economy.

Speeding up the activities in the scope of sustainability is particularly important in reference
to enterprises due to the fact that they use most of the world non-renewable resources and are
in large extent responsible for contaminated environment (Pabian, 2015). It also results from
the necessity to reduce the harmful impact on the environment of detrimental emissions,
problems arising from limited natural resources which influence the price increase as well as
the necessity to meet the higher and higher clients’ expectations (connected with, e.g. increase
of plane connections with simultaneous price reduction) (Machnik-Stomka, 2017).

According to the Flightpath 2050 Report (Flightpath 2050) and the European Aviation
Environmental Report 2019 (EAER, 2019), environmental protection is a significant driving
force behind the development of the aviation industry and transport infrastructure.
Responsibility for the condition of the environment and the requirements related to it, which
the aviation industry is facing incline us constantly make fundamental changes and look for
new solutions that would meet the principles of sustainable development. Dziedzic and
Wozniak (2014) claim that the modern aviation industry is experiencing a clearly visible
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change in the paradigm of development corresponding to the concept of sustainable
development, which is reflected by the diagnosed attitude to creating eco-innovative solutions
(Dziedzic and Wozniak, 2014).

Therefore, innovations are in the centre of the problems connected with performance of the
idea of sustainable development and are an important element empowering the pro-ecological
economy. M. Matejun states that ecological innovations at the level of enterprise should be
treated as tools supporting the performance of the sustainable development strategy (Matejun,
2009). They play an important role in the process of minimalizing negative influence of the
enterprise activity on the surrounding. Innovations are also the base for enterprise competitive
behaviour, assuming that the main determinant for making strategic and operational decisions
is orientation towards eco-development. According to Wozniak, Trinka and Bacal, eco-
innovations constitute a transformation of traditional economics paradigm towards sustainable
development, with maintenance of competitive functioning conditions (Wozniak et al. 2004).

The main assumption in the article relies on the claim that the aviation industry has a big
impact on the environment, social and economic development and the new technologies
implemented, eco-innovations are increasingly contributing to minimizing the negative
impact on the environment and achieving sustainable development. Therefore the aim of the
article is to present contemporary conditions and directions of development of the aviation
industry in the context of sustainable development. To achieve the aim, research based on
desk research and the method of in-depth interviews with representatives of the aviation
industry was conducted.

2. Material and Method

Considerations regarding the aviation industry in the context of sustainable development are
based on a literature analysis and interviews conducted as part of an expert panel with
representatives of the aviation industry in Poland.

The research was carried out as part of the project entitled “Technological entrepreneurship
and the development of organisations”. The aim of empirical research conducted on the basis
of the interview method was acquisition of the opinion of leaders, managers from the aviation
industry on the topic of perception of actions for the benefit of sustainable development. A
dozen or so leaders, managers of enterprises, supporting institutions, such as technological
parks, conducting activity in the aviation industry, constituted the subject of the study.lt is
necessary to highlight the ecological awareness of experts from the aviation industry as to the
increasing importance of actions targeted at sustainable development and of benefits arising
from this activity undertaken for development of this sector.

The source basis of the literature analysis were mainly national, international publications,
reports and branch documents. On the basis of the available literature, a synthesis was made
and conclusions were formulated confirming the adopted assumption about the impact and
importance of new technologies created and implemented in the aviation industry on the
sustainable development. The methods of deduction and induction were used. The deduction
method was used to present issues related to the concept of sustainable development carried
out by the aviation industry, until a detailed problem was defined. Using inductive reasoning,
conclusions were formulated on the quoted data.

192



3. Results

During the last decades, the aviation industry reaffirmed its commitment to further
developand use new technologies and operational procedures aimed at minimising noise, fuel
consumption and emissions (G ossling, Peeters, 2007). According to the European Aviation
Environmental Report - EAER, which contains an updated assessment of the impact of the
aviation sector on the environment, we can observe a continuous development of the sector
bringing economic benefits and stimulating investments in new environmental technologies
(EAER, 2019). It uses a broader pool of expertise and innovative approaches from other
sectors, thus creating potential new opportunities to solve the impact of aviation on the
environment (EAER, 2019). At both European and Member State levels, as well as at the
level of the aviation industry, significant resources are invested to meet this environmental
challenge. Using various measures, improvements are made.

To achieve sustainable development the airport sector has to face many challenges, however.
The negative impact of the aviation industry on the environment is mainly related to the CO2
and Nox emission-generating and noise, what is emphasized in documents. In 2011, aviation
accounted for 3.2% of the total population exposed to Lden levels above 55 dB from all
sources covered by the EU Environmental Noise Directive (EAER, 2019). In 2016, aviation
was accountable for 3.6% of the total EU28 greenhouse gas emissions and for 13.4% of the
emissions from transport (EAER, 2019). Akerman also discussed the obstacles to sustainable
development of aviation, analyzing different targets for greenhouse gas emissions in the air
transport sector (Akerman, 2005). The results of two scenarios show that fuel consumptionper
pkm would have to be reduced by 80-90% to make the sector sustainablewhich cannot be
achieved by current aircraft flying at high cruise speeds andaltitudes (Akerman, 2005).
Alternative fuels are sometimes presented as a future solution to the problem.

According to the analysis in Table 1, the identified trends and factors related to the activities
of the aviation industry for sustainable development are presented. The analysis was based on
strategic documents, reports and interviews conducted as part of an expert panel with
representatives of the aviation industry in Poland in the context of the economic,
environmental and social area.

Table 1. Analysis of economic, environmental and social trends and factors of the aviation
industry.

Area Factors and trends

Economic - There is a continuous increase in trade turnover in aviation (civil and
military): in 2007 - EUR 94.5 billion and in 2011 - EUR 1124
billion (AeroSpace and...., 2011)

- The number of flights is increasing. The number of flights in
EU28+EFTA increased by 8% between 2014 and 2017, and grows
by 42% from 2017 to 2040 in the most-likely forecast (EAER, 2019)

- The number of employees in the aviation and defense industries is
increasing: from 649 thousand in 2007 to 733 thousand in 2011 (of
which 65% are employed in the aviation industry) (AeroSpace
and...., 2011)

- The European aviation industry employs 31% of all employees in the
industry (USA - 37%, Russia - 24%, Canada - 5%, Japan - 2%,
Brazil - 1%) (AeroSpace and...., 2011)

- Since 1999 there has been a systematic increase of orders for
passenger planes and forecasts for the continuation of the trend
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(PwC)

- The number of major airports that handle more than 50,000 annual
aircraft movements is expected to increase from 82 in 2017 to 110 in
2040, and therefore aviation noise may well affect new populations
(EAER, 2019)

- There is an increase in the number of air transport passengers in the
world (2011 - 2.5 billion, forecast 2050 - 16 billion a year) (Strategia
badawcza ... 2012-2035)

Environmental - Priority development of the aviation industry towards green aviation
technologies aimed at reducing CO2 emissions, noise and
combustion (Green Avion, 2014)

- The environmental efficiency of aviation continues to improve and,
by 2040, further improvements are expected in average fuel burn per
passenger kilometre flown (-12%) and noise energy per flight (-24%)
(EAER, 2019)

- Technological improvements, fleet renewal and increased
operational efficiency have been able to partially counterbalance the
impact of recent growth, but there has still been an increase in
overall noise and emissions since 2014 (EAER, 2019)

- By 2040, CO; and NOx emissions are predicted to increase by at
least 21% and 16% (EAER, 2019)

- Focusing on eco-efficient aviation (including reduction of CO2
emissions by 50% by 2020) (CAO, 2014)

- Between 2015 the number of airports reaching CO, neutral status
rose from 20 to 37. (EAER, 2019)

- Communication from the Commission to the European Parliament
“A new era for aviation. Opening up the civil aviation market for
remotely controlled aircraft systems safely and sustainably” (A New
Era for Aviation, 2014)

- New aircraft noise standard became applicable on 1 January 2018
and new aeroplane CO2 and engine PM standards will become
applicable on 1 January 2020 (EAER, 2019)

- There is interest in “electrofuels”, which potentially constitute zero-
emission alternative fuels. However, few demonstrator projects have
been brought forward due to high production costs (EAER, 2019)

Social - Social aviation priorities related to the increase of passenger safety -
treated as a key direction of aviation development (CAO, 2014-
2016)

- The level of scientific knowledge and social and environmental
awareness on the impact of aviation on the environment and health is
increasing. That is why it is a clear and important goal of mitigation
actions (EAER, 2019)

- increase in public interest in aviation as a means of transport

- increasing the social acceptance of aviation as a means of transport
for business (Dziedzic et al., 2014)

- There are generally good estimates for the amount of pollutants
emitted by aircraft and their health effects. (EAER, 2019)

- increased interest in budget airlines (Dziedzic et al., 2014)

- Long-term exposure to aircraft noise is linked with a variety of
health impacts even at relatively low noise levels, including
ischaemic heart disease, sleep disturbance, annoyance and cognitive
impairment. (EAER, 2019)

The analysis of economic, environmental and social factors presented in the Table 1 indicates
that many activities of the aviation industry are aimed at realizing the concept of sustainable
development. It is influenced by many conditions and adopted directions of development of
the aviation industry, such as building a low-emission, resource-efficient economy, green
aviation and the desire to satisfy the growing expectations and needs of customers and
increase of their environmental awareness in relation to the risks of air transport. Therefore,
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according to the analysis of the environmental area, eco-innovations, sustainable innovations
play an important role in this issue. In this context, the importance of creation and
implementation of ecological innovations contributing to the sustainable development
increases. This is also connected with the related factors presented in other analyzed areas,
which is completely justified in the observed global trends and the paradigm of sustainable
development.

4. Discussion and Conclusions

The conducted analysis confirms the adopted assumption that the aviation industry will be
focused on sustainable development and improvement of environmental -efficiency.
A significant role in this area is attributed to research and development activities and
implementation of new technologies and eco-innovations. These activities are supported by
the majority of countries, which recognize the social, economic and environmental
importance of the aviation industry in striving to achieve sustainable development. It is
justified by observed global trends connected with the necessity to build low-emission and
resource-saving economy based on ecological, sustainable technologies which, at the same
time, contribute positively to the social development.

The actions of aviation industry for the benefit of sustainable development are gaining more
and more importance. It is reflected in strategical documents on the national UE level. The
documents show an obvious direction of the development of aviation industry, including
plane transport, towards eco-innovative solutions which are necessary for sustainable
development of the entire aviation industry and fields which it affects. Concern, for example,
reduction of emission of carbon dioxide, nitrogen oxide as well as the level of noise generated
by aircrafts.

This is also confirmed by the results of research carried out as part of the expert panel. The

identified directions of development of the aviation industry are definitely eco-innovative,

thus meeting the economic, social and environmental aspects of sustainable development

(Dziedzic, Wozniak, Chrzanowski, 2014). The aviation industry is characterized by a very

high concentration on the creation and searching for eco-innovative solutions that aim to

protect the environment, reduce emissions, noise and improve the quality of life. In this issue,
according to the European Aviation Environmental Report 2019, to avoid undermining

progress in mitigating environmental impacts (EAER, 2019):

- Supersonic aircraft, and other new technologies, need to be carefully integrated into the
aviation system

- Investment in novel technology should be based on wider pool of expertise and innovative
approaches from other sectors, thereby creating new opportunities to address the
environmental impacts from aviation.

- The aviation industry should focus on eco-innovation, technologies that would reduce
emissions and noise. This is also enforced by new regulations in this area.

- There is a need to use sustainable aviation fuels have the potential to make an important
contribution to mitigating the current and expected future environmental impacts of
aviation. The use of sustainable aviation fuel is currently minimal.

- Sustainable and permanent growth of the aviation industry will require the employment of
new, effective mechanisms targeted at creating and implementing innovations (Machnik-
Stomka J., 2018).
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The involvement of all stakeholders, which can be implemented through shared management
of the environment is crucial for the definition of sustainable mitigation measures. It has
already been implemented at 25 airports (EAER, 2019).
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Abstract: This study was performed to determine some mechanical and physical properties of
Black Pine (Pinus nigra) and Larex Wood (Larix decidua) impregnated with olive oil and
Korasit under open-air conditions. Olive oil is a water repellent impregnate and Korasit- KS is
a protective impregnate. Samples were taken from sapwood locations of tree species and cut
according to TS 2474-2472-2595-2470-53 standards for experiments, and test specimens were
prepared. Impregnated and non-impregnated specimens were exposed to open air conditions
for one year. At the end of this period, changes in values of bending resistance and pressure
resistance were compared.

Keywords: Black pine, impregnation, Korasit-KS, Larex, olive oil

1. Introduction

Using solid wood curve with big sizes with regards to strength is not economical and
appropriate. Besides, using solid woods in sizes to produce carrier elements is not practically
applied since it cannot be coming through many defects such as knot, rottenness, rift crack,
spiral grain, worm powder in wood. Therefore, it is required to use wood material with high
quality. Also, this results in increase of wood price and cost. On the other hand, strength loss
occurs with cutting for arcuate shape of diagonal timber of wood (Topal, 2001). Using wooded
materials processed with preservatives as a natural building material because of their endurance,
plausible cost, and aesthetic appearance have been applied in national parks, parks and other
public places. For this reason, it must be ensured that used preservatives does not have any
negative effects on both human health and environment (Lebow, 1996). Using wood materials
in bridge construction, telephone piles, mine columns, and bonding piles together with in
proportional small works such as park and garden furniture, piers, banks, pergolas, wooden
houses, wooden works of main door and windows under outdoor conditions have been applied
for a long time. Because of their reasonable cost in consideration with other building materials
and their usage as renewable resource, wooden materials are particularly chosen for outdoor
use in general (Avlar and Limoncu, 2001). Temperature and humidity are two of the most
important factors since they decay and diminish wooden materials. Decaying is an unwanted
event in buildings because it decreases endurance properties quickly. Using various chemical
preservative in wooden material may avoid decays and decomposition (Winandy, 1994).
According to Hesp and Wason, impregnating pine wood with CCA salts did not cause any
change in bending and compression strengths (Keskin, 2001). Feist (1983) reported that
changes took place in wooden materials that are non-treated and treated with preservatives have
being left under open-air conditions. He reported that water resulted in expansions, fungi and
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microorganisms and fluctuations on the surface of non-processed samples resulted in
discoloration and decays. But there were no changes in the nature of processed samples for a
long time, and they were protected against microorganisms and environmental effects.

The objective of this study was to determine effects of some mechanical and physical properties
on impregnated and non-impregnated wood samples treated with olive oil and Korasit-KS under
open-air conditions for one year.

2. Material and Method
2.1. Tree species, impregnates and climate

Black pine (Pinus nigra) and Larex wood (Larix decidua) tree species were used in the study.
Timbers taken from sapwood locations of these tree species were cut according to standards for
experiments, and test specimens were prepared. Pinus nigra wood greatly located in Turkey
used in test specimens was provided with random sampling from a storage that is belong to
Simav Forest Management which is in Nasa town connected to Simav district of Kutahya. Larex
decidua wood has good natural resistance gathered from Ozbek Timber Company located in
Simav district of Kiitahya as timber. Later, materials were prepared from sapwood locations of
trees for mechanical analysis according to appropriate standards. Samples were selected from
flawless parts of the sapwood.

Two types of impregnate were used as protective (Korasit-KS) and water repellent (olive oil)
in the study. Korasit-KS is wood protection material (impregnate) based on copper and
ammonium salt without chrome and boron, which is used for impregnation of wood according
to DIN 68-800. It is also an appropriate wood protection material (impregnate) especially for
children’s park, pergola, camellia, fence post, garden and city furniture used in the open, and
materials continually contacted to water and soil such as support roof, coating, and materials
providing bearing and tension etc. (Ordu, 2007). Olive oil is primarly a mixture of triglycerides,
with some free fatty acids, mono- and diacylglycerols, non-glyceridic constituents (0.5-1.5%).
The free fatty acid content varieswith the type of olive oil (extra virgin, fine virgin, ordinary,
mixture of refined with virgin) and is an important quality criterion in fixing the grade (Boskou,
2002). Chemical characteristics of olive oil were given in Table 1 (Anonymous, 2019). In
ancient times, various plant, animal and mineral oils have been used to protect wood material.
The use of olive oil and cedar oil in the Romans and decaying of wood material in the Egyptians
are examples of this situation (Bozkurt et al., 1993). Direct use of olive oil as wood protection
would prove to be an expensive option, however, less valuable products from olive production
and the olive milling process also possess favourable characteristics. Much of this material is
in the form of agricultural residue (e.g. leaves and branches) after beating and picking the olives
or after seasonal olive tree pruning and would require further processing, extraction, and
refinement before use (Jemai et al. 2008; Kiritsakis et al. 2010; Schwarzkopf et al., 2018).
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Table 1. Composition of olive oil

Triglycerides 99.8%
Saturated fatty acids 14%
Palmitic acid (C16:0) 7.5-20%
Stearic acid (C18:0) 0.5-5.0%
Monounsaturated fatty acids | 72%

Oleic acid (C18:1, n-9) 55-83%
Palmitoleic acid (C16:1) 0.3-3.5%
Polyunsaturated fatty acids | 12%
Linoleic acid (C18:2, n—6) 3.5-21%
Linoleic acid (C18:3, n-3) 0.0-1.5%
Non-triglyceride elements 0.2%
Tocopherols(Vitamine E) 150 mg kg
Polyphenols 300 mg kg*
Cholesterol 0

Typical Mediterranean climate, which winters are warm and rainy, and summers are hot and
arid, is seen in Akhisar (Anonymous, 2017) There are many rivers of all sizes draining to Gediz
via Kum river, and Aegean Sea from there in Akhisar. Most important ones of these are Gorduk
Streamlet, Gokcay, Delice Streamlet, Kale Stream, and Ilicak Streamlet. Gorduk Streamlet
enters to lowland from northeast and leaves from south and southeast. Kum Streamlet, which
is 65 km. length and flows in a wide waterway, causes floods in lowland from time to time.
Streams are mostly effective in winter months that flow rates increase. During arid summer
times, they completely become dry except a few of them that lose strength (Anonymous, 2017).

2.2. Preparation, impregnation and placing specimens

In this section, test specimens proper to standards were prepared, prepared test specimens were
impregnated, were waited at open air conditions, and pressure and bending experiments were
performed in the study done for determining mechanical properties. Fundamentals in TS 2474—
2472-2595-2470-53 standards were paid attention to specify and prepare sample sizes. After
trees that samples were obtained were dried in natural environment until aid-dried moisture
degree, smooth fibrous and high-class parts from them were chosen by separating faulty parts
like knurl, crack and putrefactive, and were cut in accordance with standards. Samples prepared
for bending experiments with 20 x 20 x 300 mm size and samples prepared for pressure
resistance experiments with 20 x 20 x 30 mm size were marked from heading in order that tree
species don’t mix. Prepared experiment samples were impregnated in Semitas Corporation
located in Banaz district of Usak city, while experiment samples are in air-dried situation.
Korasit-KS was used as protective here. Pressure method was used in the impregnation process
with Korasit-KS, and impregnation time for samples impregnated with Korasit-KS was applied
as 1,5 hours. Samples impregnated with olive oil were impregnated by olive oil taken from
Akhisar district of Manisa city. Cold-hot tank method was used in the impregnation process
with olive oil, and impregnation time was applied as 2 hours.

In this step of the study, test specimens prepared as impregnated and non-impregnated were
subjected to open air for one year as 50 cm high from ground and in the way that 45 ° south
direction in a penthouse located in Akhisar district of Manisa city in inner aegean region. Proper
conditions were provided in order that specimens don’t mix and all of them were subjected to
open air conditions (rain, snow, sun) in same ratio. Akhisar that is affiliated to Manisa is 55 km.
away from the city. It is between 38092' north latitude and 27085’ east longitude, and Demirci,
Golcuk and Kadi mountains lines up in its north. Cal mountain is located in south and Yund

3
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mountain having rich forest cover is located in west (Anonymous, 2017). City center (terminal)
has a 93 m. altitude, while the highest point is Yaylatepe-Gorenez Mountain and the lowest
point is Kum River base (Anonymous, 2019).

2.3. Determination of mechanical properties

Static bending resistance and pressure resistance in the parallel direction of fibers were applied
on samples in this study. Bending strength tests were carried out according to TS 2474 standards
(TS 2474).The distance between in bases of the test apparatus was adjusted to 240 mm and the
force was applied to the surface of the samples perpendicular to annual rings exactl at the center.
The samples prepared are climatized up to reach 12% moisture at 20°C and 65% relative
humidity conditions. Test specimens are determined through measurement from the middle
parts by  + 1% mm sensitivity micrometer. Span to thickness ratio for bending is 24 cm.
Bending strength test mechanism is given in Figurel.

ﬁ* Fae

t i

300 mm

Figure 1. The dimensions of bending strength test specimens

Following equations were used in the calculation of bending strength (oe );

3PL,
0, =
2.b.h?

(1)

Where, ce is bending strength (N mm) ;P is max. force at the moment of breaking (N);
Ls is distance between points of support (mm); b is width of sample piece (mm); h is thickness
of sample piece (mm) (Ozalp, 2003).

Ten samples were prepared in size of 20 x 20 x 30 mm for each test according to the
requirements specified in TS 2595 for compression tests parallel to grain. The samples prepared
are climatized up to reach 12% moisture at 20°C and 65% relative humidity conditions. Test
specimens are determined through measurement from the middle parts by + 1% mm sensitivity
micrometer. Compression strength test mechanism is given in Figure 2.
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Figure 2. Compression strength test

Following equations were used in the calculation of compression strength (ob );

A FmaX
0, = b (2)

Where, ob is compression strength (N mm2); Fmaxis Max. Force at the moment of breaking (N);
a is width of sample breadth cross-section (mm); b is length of sample breadth cross-section
(mm) (Ozalp, 2003).

2.4. Determination of physical properties

Changes in macroscopic properties such as color, smell and fungus degradation taking place in
impregnated and non-impregnated samples at starting and in impregnated and non-impregnated
samples waited it open air environment for one year were visually investigated and observations
were saved.

3. Results
3.1. Mechanical properties

Mechanical investigation on control sample and Pinus nigra and Larix decidua treated with
protective Korasit-KS and olive-oil impregnation were performed. Pressure experiments in the
parallel direction to fibers and bending experiments in tangential direction were done in
sapwoods of control sample and Pinus nigra and Larix decidua trees treated with protective
Korasit-KS and olive oil impregnation. Pressure experiments of Pinus nigra and Larix decidua
samples impregnated with protective and olive oil impregnate in parallel direction to fibers were
periodically performed (Table 2 and Table 3). Bending experiments of Pinus nigra and Larix
decidua were performed in one direction as vertical. Bending resistance values in tangential
direction belong to Pinus nigra and Larix decidua samples were given in Table 4 and Table 5.

Table 2. Compression strength values parallel to the fibers of the Pinus nigra samples

Impregnation type | Compression strength values for Pinus nigra (N mm-?)
Initial value After 1 year
S Min 23.87 23.40
§ Max 30.54 29.93
O € 29.74 26.41
ox 2.23 2.18
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n 10 10
Initial value After 1 year
< Min 23.87 23.18
= Max 30.54 29.72
8 8 28.74 27.72
< 3x 2.23 1.89
n 10 10
Initial value After 1 year
— Min 26.14 24.60
° Max 28.63 27.77
= & 27.32 26.53
© dx 2.05 2.04
n 10 10

Table 3. Compression strength values parallel to the fibers of the Larix decidua samples

Impregnation type | Compression strength values for Larix decidua (N mm)
Initial value After 1 year
— Min 28.33 30.95
g Max 34.9 38.58
IS e 34.09 32.65
Ox 1.81 1.80
n 10 10
Initial value After 1 year
& Min 28.33 28.38
= Max 31.09 30.88
@ g 30.95 29.48
¥ B 181 1.37
n 10 10
Initial value After 1 year
— Min 29.68 27.76
P Max 32.34 31.66
= & 31.63 29.30
© Py 1.6 2.04
n 10 10

Table 4. Bending resistance values tangential direction of the Pinus nigra samples

Impregnation type | Bending resistance values for Pinus nigra (N mm-?)
Initial value After 1 year
_ Min 61.28 58.56
£ Max 67.92 64.65
8 e 65.13 61.90
dx 2.64 2.75
n 10 10
Initial value After 1 year
o Min 66.82 64.23
= Max 67.92 66.81
S g 67.13 65.86
¥ B 2.64 2.55
n 10 10
Initial value After 1 year
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Min 60.70 62.63

S Max 70.74 66.79

2 & 67.84 64.80
o) dx 2.76 3.33
n 10 10

Table 5. Bending resistance values tangential direction of the Larix decidua samples

Impregnation type | Bending resistance values for Larix decidua (N mm-?)
Initial value After 1 year
— Min 83.53 74.14
= Max 90.33 83.37
3 G 87.23 80.52
dx 1.82 2.56
n 10 10
Initial value After 1 year
Q Min 88.53 85.78
= Max 92.33 89.32
S e 90.23 87.08
< Bx 1.82 1.76
n 10 10
Initial value After 1 year
— Min 86.83 85.27
° Max 94.68 88.46
= e 90.46 86.64
© dx 2.37 2.00
n 10 10

3.2. Physical properties

Periodic investigations of Pinus nigra and Larix decidua samples were done to detect occurring
faults such as color change, suberisation, decomposition taking place in samples impregnated
with protective Korasit-KS and olive oil, in control samples and impregnated samples right
after impregnation process, and also in both control and impregnated samples subjected to open
air conditions for one year. It was seen that test samples treated with protective fall into ruin
less than non-treated test samples throughout one-year time period. As for color change, it was
observed that impregnated samples were periodically lightened, and browning were seen in
non-impregnated samples.

4. Discussion and Conclusions

When we consider bending resistance results, loss in control samples for both tree species
become more than impregnated samples. According to experiment result that we were
performed, it was seen that wood impregnated with Korasit-KS in both tree species gave less
loss than wood impregnated with olive oil in samples waited in open air conditions for one year.
Sample impregnated with Korasit-KS gave the best results with regards to bending resistance
values in both tree species. It was seen similar situation to bending resistance, when we consider
pressure resistance results. Samples impregnated with Korasit-KS gave the best results both
tree species in terms of bending and pressure resistance values. It was seen that wood
impregnated with Korasit-KS in both tree species gave less loss than wood impregnated with
olive oil in samples kept under open-air conditions for one year. Physical investigations were
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performed on Pinus nigra and Larix decidua impregnated with olive oil and Korasit-KS and
kept under open-air conditions. When visual investigation was done on impregnated Pinus
nigra and Larix decidua, color change and fungus degradation were seen in non-impregnated
samples. There was very little color and smell change in impregnated samples, white it wasn’t
encountered any affect regarding degradation. Depth of color in olive oiled samples, and it
wasn’t encountered any fungal decay. The main and most important reason for that olive oil are
not used as impregnation material is its high cost today. Therefore, it is not a very preferred
method today.
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Abstract: This study is conducted to evaluate the use of complementary alternative therapy
(CAM) in patients diagnosed with cancer and whether there was a change in the products used
over time. CAM can be defined as the name given to all of the many methods applied to the
health of living things outside of scientific medicine. The health-related quality of life of the
patients was evaluated with the Turkish version of EORTC QLQ-C30 v.2.0 (translated form
in accordance with the EORTC Quality of Life Group Policy). The structure of the QOL-C30
used is a 30-item questionnaire that includes multi-item scales and single-item questionnaires
reflecting the multidimensionality. Turkish version of the scale was used in our study to
evaluate the performance status of the patient on the same day.

Keywords: Complementary Alternative Therapy, Cancer, Quality of Life.

1. Introduction

Cancer is one of the most important health problems in the world and in our country and is
widely known as a fatal or non-healing disease. It is known that physical, mental and social
well-being of the individuals diagnosed with cancer experience their symptoms together with
the disease itself or their treatment and their quality of life deteriorates. As a result of the
various symptoms and effects of these symptoms, treatment can cause many problems that
affect the course of treatment, such as dose reduction, discontinuation or change of regimen. It
is known that cancer patients tend to use CAM in the hope of recovery from these symptoms
or with the relief of these symptoms. Based on all these data, the study was conducted to
evaluate the use of complementary alternative therapy in patients diagnosed with cancer and
whether there was a change in the products used over time.

CAM can be defined as the name given to all of the many methods applied to the health of
living things outside of scientific medicine (Yavuz et al 2007). Complementary medicine is
the method used by patients (especially in chronic diseases) in addition to traditional
treatments. Alternative medicine is the treatment approach instead of conventional treatments.
Complementary and alternative medicine (CAM) is a concept used for applications other than
conventional treatments. All over the world, treatments other than the recommendations of
conventional medicine are increasingly accepted.

The providers of CAM use method rarely consult with the doctor. In addition, patients rarely
share the CAM method they use with their physician. This leaves, vulnerable patients to
choose how to best combine the two practitioners (CAM provider / physician) (Kuo et al
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2018, Salamonsen 2013, Ben Arye 2007). When all this benefit-harm relationship is
evaluated, it is recommended that patients should be encouraged to talk to their doctor about
alternative therapies whenever they are. The existence of effective interdisciplinary
communication and teamwork between different healthcare provider groups is indispensable
to provide coordinated care. This communication is indispensable for reaching the right
information and sharing during the management of the disease (Epstein 1995, O’Malley and
Reschovsky 2011).

2. Material and Method

The population of the study consisted of cancer patients admitted to the Oncology outpatient
clinic and inpatient clinic of the Internal Medicine Department of a University Hospital and a
State Hospital. Data were collected for the first time in 2012 and the data collected for the last
time were collected in 2018. For the first group of patients (A), the number of patients was
265; The last data were collected for the patient group (B), the number of patients was 345
patient sample group. Data were collected by using sociodemographic data form and
‘Complementary and Alternative Medicine Approaches Scale® and EORTC QLQ-C30
(European Questionnaire for Quality of Life Questionnaire).

3. Results

The mean age of the patients was 57.71 = 13.49 in group A and 51.65 £ 8.71 in group B.It
was found that 71.3% of the patients with cancer diagnosed in the city center and 82.9% of
the patients in the B group lived in the province. We determined that 60.8% in group A and
48.4% in group B are primary school graduates; 85.3% in group A and 86.4% in group B
were married.Among the patients included in the study, the most common diagnosis was GIS
cancers. GIS cancers in group B were 3.9% higher than group A. It was determined that
76.6% of the patients in group A and 85.2% of the patients in group B were currently
receiving chemotherapy. 49.8% of the patients in group A and 89.1% of those in group B used
at least one type of CAM after the diagnosis of cancer. In both groups, patients were asked the
question of what comes to your mind when TAT is mentioned and the patients stated that they
perceive herbal methods. The patients who did not use CAM stated that the medical
treatments they received were sufficient, they trusted their doctors, their destiny would not
change by alternative means and they found the alternative treatments useless or harmful.
Both groups were examined according to the Complementary and Alternative Medicine
Approaches Scale. In group A, linden (41.9%) and stinging nettle (36.7%) were the most
commonly used ‘Herbal Approaches’. In group B, the most commonly used ‘Herbal
Approaches’ turmeric (43.9%), royal jelly (41.4%) and nettle (39.7%). In contrast to the
group A, in group B, it was determined that herbal powder mixture containing Arum italicum
and arum maculatum was used at a rate of 36.5%. ‘Nutrition Approach’ preferences were
examined. In group A fruit (50.9%) was preferred, in group B carob syrup (49.3%) and honey
(51.6%) were consumed. In both groups, praying (68.3% and 73.6%) was the most preferred
among ‘Religious Approaches’ and most of the preferred ‘Spiritiiel Approaches’ (5.3% and
15.9%) was exercise, but this rate was more prone to decrease in patients who treatment time
progresses. The patients consumed mostly shark cartilage (Group A; 5.3% and Group B;
4.0%) among “Biological Approaches. The EORTC QLQ-C30 scale was examined for daily
survival functions. There was no statistically significant difference between the use of CAM
and physical function, occupational function, emotional function, cognitive function, and
social function for group A patients (p> 0.05); In the B group, there was a statistically
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significant difference between the use of CAM and physical function (p <0.01), emotional
function (p <0.01) and social function (p <0.05).

4. Discussion and Conclusions

Although there are differences over time, the use of CAM is high in patients diagnosed with
cancer. The most preferred use of CAM is herbal and religious approaches. Among the
reasons for choosing CAM, improving the quality of life and reducing the negative effects of
cancer or its treatment. It was found that patients generally started to apply CAM products by
hearing from each other and mostly did not give information to physicians or any health
personnel. It is important for health professionals to be aware of the frequency of alternative
treatment for cancer patients, to understand them in communicating with patients, and to
know to what extent such treatments may affect patients' quality of life. Thus, the number of
patients abused for commercial purposes may be reduced. Methods that can improve the
quality of life of patients can be encouraged.
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Abstract: In this study, it is aimed to determine the relationship between Rosa canina L. (rosehip)
and site characteristics in Golhisar district. In accordance with this purpose, data were collected in
400 sample plots and the presence-absence data of the rosehip were recorded. Environmental
variables (elevation, aspect, slope, radiation index, heat index, topographical position index,
landforms, bedrock types, Bio_1, Bio_12) were created for determining relationship between rosehip
and site factors. Firstly, Wilcoxon rank test was applied to continuous data. Interspecific correlation
analysis was used to revealing relationships binary variables and rosehip. In order to solve bias
problem, Pearson correlation analysis was applied to elevation and climate variables. Finally, so as
to determining of site factors affected on the distribution of rosehip, logistic regression analysis was
carried with remaining environmental variables. The ROC value of the logistic regression model was
found as 0.764. The model obtained as a result of the study was showed that elevation, limestone and
landform type are important to distribution of the target species in Gélhisar district. Consequently, it
is thought that the obtained model will contribute to the planning for rosehip which is one of the
important non-wood forest product species in Turkey.

Keywords: elevation, limestone, logistic regression, non — wood forest product,

Golhisar yoresinde kusburnu (Rosa canina L.) tiiriiniin dagilimina etki
eden yetisme ortami faktorlerinin belirlenmesi

Ozet: Bu calismada, Golhisar ilgesinde Rosa canina L. (kusburnu) ile yetisme ortamu dzellikleri
arasindaki iliskinin belirlenmesi amaglanmistir. Bu amag¢ dogrultusunda, 400 6rnek alanda veri
toplanmis ve kusburnunun var — yok verileri kaydedilmistir. Kusburnu ile yetisme ortami faktorleri
arasindaki iligkiyi belirlemek i¢in ¢evresel degiskenler (ylikseklik, goriiniis, egim, radyasyon indeksi,
1s1 indeksi, topografik pozisyon indeksi, yer sekilleri, anakaya tipleri, Bio_1, Bio_12)
olusturulmustur. i1k olarak, hedef tiir ile siirekli veri 6zelligi tastyan ¢evresel degiskenlere Wilcoxon
stralama testi uygulanmistir. ikili degiskenler ve kusburnu tiiriiniin iligkilerini ortaya koymak icin
nitelikler arasi iliski analizi kullanilmistir. Yiikselti ve iklim degiskenleri arasindaki ¢oklu baglanti
problemini belirlemek amaciyla Pearson korelasyon analizi uygulanmigtir. Son olarak, kusburnu
dagilimini etkileyen yetisme ortanmu faktorlerinin belirlenmesi amaciyla, kalan ¢evresel degiskenlerle
birlikte lojistik regresyon analizi yapilmistir. Lojistik regresyon modelinin ROC degeri 0.764 olarak
bulunmugtur. Caligma sonucunda elde edilen model, Golhisar yoresinde hedef tiirlin dagiliminda
yiikselti, kiregtasi ve arazi formlarmin etkili oldugunu gostermistir. Sonug olarak, elde edilen
modelin, Tiirkiye'nin odun dis1 orman iiriinii tiirlerinden birisi olan kugburnu tiiriiniin planlamasina
katkida bulunacag: diistiniilmektedir.

Anahtar Kelimeler: yiikselti, kireg tasi, lojistik regresyon, odun dis1 orman iiriinleri.
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1. Giris

Insanoglu var olusundan bu yana orman ve orman iiriinlerinden faydalanmustir. Bunun biiyiik bir
kismi ana triin yuvarlak odun (odun ham maddesi) ve tali iiriinlerden faydalanma seklinde olmustur.
Bu anlamda, ana tiriinden yapacak ve yakacak odun olarak bir talep s6z konusu iken, yan tiriinlerden
en fazla odun dis1 orman friinlerinden yararlanma s6z konusu olmustur. Giinliik yasantilarinda
insanlar farkinda olmasalar bile bir¢ok odun dis1 orman iiriinlerine ihtiyag duymaktadir. Bu durum
odun dis1 orman iirlinlerine olan talebinde giderek artmasina ve daha fazla ticaretinin yapilmasina
neden olmustur. Cin, Hindistan ve ABD gibi iilkeleri odun dis1 orman iiriinleri ihracatinda ilk siray1
almakta olup Tiirkiye 21. sirada kendine yer bulmustur (FAO, 2006). Oysaki iilkemiz cografi ve ilkim
ozelliklerine bagl olarak farkli yetisme ortamlar1 bulunmasinda dolay1 tiir ¢esitliligi bakimindan
zengin bir yapiya sahiptir (Davis, 1988; Davis vd., 1988). Ancak iilkemizde odun disi orman
riinlerinin iiretimi, envanteri, toplanmasi, islenmesi, depolanmasi, nakliyesi ve pazarlanmasi
stireclerinde yeterli gelisim gostermemesi siralamadaki yerinin asagida kalmasma sebep oldugu
diistiniilmektedir. Bu durum odun dis1 orman iiriinlerinin etkin bir sekilde kullanilmamasi anlamina
gelmektedir (Dasdemir ve Sogiit, 2017). Bu kapsamda, odun dig1 orman iiriinlerinin de yetisme ortami
ozelliklerinin belirlenmesi ve bir sonraki asamada ekolojik tabanli modelleme veya haritalama
caligmalarinin gergeklestirilmesi biiyiik 6nem arz etmektedir.

Ulkemizde orman amenajman planlarina ekosistem tabanli fonksiyonel planlama siireglerinin dahil
edilmesiyle birlikte orman kaynaklarinin korunmasi ve siirekliliginin saglanmasi, ¢ok yonlii
faydalanma, biyolojik ¢esitliligin korunmasi, orman iriinlerinin iiretimi, pazarlanmasi gibi orman
fonksiyonlariin 6nem derecesi artmistir (OGM, 2017). Bu durum insanlarin orman kaynaklarindan
iirin ve hizmet olarak faydalanmasi anlamina gelmektedir. Ozellikle orman igerisinde veya
bitisiginde yasayan halk odun ve odun dis1 orman iiriinlerine daha fazla ihtiya¢ duymaktadir. Oyle ki,
Orman Genel Midiirliigii 2017 — 2021 stratejik planlama konularindan birisi de odun dis1 orman
iirtinlerinden faydalanmanin gelistirilmesi, liretim ve pazarlamanin asgari diizeyde artirilarak orman
koyliisiinlin bu triinlerden elde ettikleri gelirin %25 artirilmasi gerektigini 6ngérmiistiir (OGM,
2016). Bu durum orman koyliisiine yeni is imkanlar1 sunmasin yani sira kirsal yoksullugu azaltilmasi
acisindan 6nemli katkilar saglayacagi ve bu sayede orman iizerindeki olumsuz baskilarin azalmasina
neden olacagi diistiniilmektedir.

Bu baglamda, odun dis1 orman iirlinlerinin planlamaya dahil edilmesi i¢in ilk olarak hedef tiir/tiirlerin
yetisme ortami Ozelliklerinin tespit edilmesi gerekmektedir. Ardindan hedef tiir/tiirlerin potansiyel
dagilim alanlarinin belirlenmesi ve haritalanmasi asamalar1 gergeklestirilmelidir. Bu sayede elde
edilen modellerin ekosistem tabanli fonksiyonel planlara entegre edilmesi miimkiin olacaktir. Bu
kapsamda Golhisar yoresinde 6nemli odun dis1 orman tiriinleri tiirlerinden birisi olan kugburnu (Rosa
canina L.) tiiriinlin yetisme ortami 6zelliklerinin ortaya konmasi amaglanmistir. Bu amagla ¢alisma
sonucunda hedef tiir ile yetisme ortami faktorleri arasindaki iligkiler belirlenerek hedef tiiriin dagilim
modelinin elde edilmesi planlanmigtir.

2. Materyal ve Yontem
2.1. Calisma alani ve ozellikleri

Bu ¢aligma Burdur’ a bagli Golhisar, Cavdir, Tefenni, Altinyayla ilgeleri ile Denizli’ye bagli Cameli
ve Mugla iline bagli Fethiye ilgeleri ile sinirlanmis olan Gdlhisar yoresinde gerceklestirilmistir.
Calisma alanin ytikseltisi 540 — 2300 m arasinda degigmektedir ve 252.680 ha biiyiikliikte bir alani
kaplamaktadir. Bu alanin 136.743 ha biiyiikliigii ormanlik alan olup, yorede karagam (Pinus nigra),
kizilgam (Pinus brutia), Toros sediri (Cedrus libani), boylu ardi¢ (Juniperus excelsa), diken ardig
(Juniperus oxycedrus) ve mese (Quercus sp.) tiirleri yayilig gostermektedir. Calisma alani gecis
kusaginda yer almasi nedeniyle Akdeniz iklimi ve karasal iklimin etkisi altinda kalmaktadir. Y6renin
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yillik ortalama sicakligi 12,6 °C ve yillik yagis miktar1 634,9 mm’dir (DMI, 2010; Negiz, 2013).
Calisma alaninmn  yakin ¢evresinde Likya, Orta-Ust Miyosen ve Golhisar formasyonlart
bulunmaktadir ve bu formasyonlar genel olarak kiregtasi, kumtasi, iri taneli konglomera, marn ve
ofiyolit anakaya tiplerini icermektedir (DPT, 1996; Elitez, 2010; Varol, 2011).

2.2. Arazi envanter ¢calismasi

Golhisar yoresinde kusburnu tiiri ile yetigme ortami Ozellikleri arasindaki iligkileri belirlemek
amactyla 400 6rnekleme alanindan var — yok verisi toplanmistir. Ornekleme alanlarini biiyiikliikleri
20x20 m biiytikliginde alinmigtir.

2.3. Althik degiskenlerin olusturulma siireci

Degiskenlerin olusturulmast amaciyla ilk olarak calisma alaninin sayisal yiikseklik modeli
olusturulmustur. Elde edilen sayisal yiikseklik modeli kullanilarak yiikselti, egim ve baki haritalar
dretilmistir. Ardindan ¢alisma alaninin arazi yapisini ortaya koymak amaciyla Jennes (2006),
tarafindan kullanima sunulan “Topographic Tools” eklentisi kullanilarak topografik pozisyon indeksi
Tpi) ve arazi formlari haritalar1 olusturulmustur. Tpi arazinin yapisini siirekli verileri kullanarak
ortaya koyarken, arazi formlar1 degiskeni arazi yapisini kategorize ederek olusturmaktadir. Maden
Tetkik ve Arama Genel Miidiirliigiinden temin edilen jeoloji haritas1 gerekli diizenlemeleri yapilarak
sayisallastirilmis ve farkli anakaya tiplerine gore 6znitelk tablosu hazirlanmistir. Vektor veri modeli
olan katman disa aktarma secenekleri kullanilarak raster formatinda kaydedilmistir. Calismada
kullanilan yillik ortalama sicaklik (Bio 1) ve yillik yagis miktar1 (Bio 12) degiskenleri
http://www.worldclim.org internet adresinden indirilmis ve kullanima uygun formata dondstimii
saglanmistir (Hijmans vd., 2005). Son asamada ise yorenin egim ve baki haritalarinin hiicresel
degerleri Denklem 1 ve Denklem 2’de yerine koyarak Radyasyon indeksi (Radind) ve Sicaklik
indeksi (Sind) degerleri hesaplanmis ve bu degerler ArcMap 10.2 programinda “Noktadan Harita
Olustur” segenegiyle degiskenlere ait haritalar elde edilmistir.

Radind = [1 — cos ((;r/180) X (8 —30))]/ 2 (1)

Burada, 6 baki degerlerini temsil etmektedir. Bu formiil sonucunda elde edilen degerler 0 — 1
araliginda degisim gostermektedir. “0” degeri kuzey-kuzeydogu yoniindeki arazilerde, “1” degeri
daha sicak ve kuru giiney-gilineybat1 yamaclardaki arazileri temsil etmektedir (Moisen ve Frescino,
2002; Aertsen vd., 2010).

Sind = cos(radyan((0)—6 maks))*(tan(radyan(A)))) (2)

Burada; 6 baki ve A egim degerlerini, 8 maks = 202,5 ° ifade etmekte olup bu deger sicak giiney
yoniinii temsil etmektedir (Parker, 1988; Olsson vd., 2009). Denklemden elde edilen degerler -1 — +1
araliginda degismektedir.

2.4. Istatistiksel degerlendirme

Caligmada siirekli veri ve ikili veri (var — yok) kullanilan degiskenlerin degerlendirilmesinde farkli
istatistiki testler kullanilmistir. Kusburnu tiiriiniin 6rnekleme alanlarindan alinan ikili verisi ile stirekli
veri Ozelligi gosteren (Yikselti, Baki, Egim, Radind, Sind, Tpi, Bio_1 ve Bio_12) degiskenler
arasindaki iliskinin tespit edilmesinde Wilcoxon sira istatistigi testi kullanilmistir (Ozdamar, 2015).
Hedef tiir ile var —yok veri 6zelligin tasiyan g¢evresel degiskenlere nitelikler arasi iliski analizi
uygulanmistir. Nitelikler arasi iligki analizinde C3 katsayisina gore degiskenlerin iliski yonleri
belirlenmistir (Cole, 1949; Poole, 1974; Ozkan, 2002). Degiskenler arasinda ¢oklu baglant:
problemini ortadan kaldirmak amaciyla yiikselti ve ilkim degigkenleri (Bio 1 ve Bio 12) Pearson
korelasyon analiziyle test edilmistir. Son asamada, kusburnu ile geriye kalan degiskenler arasindaki
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iliskinin tespit edilmesinde lojistik regresyon analizi uygulanmistir (Ozdamar, 2015). Yapilan
istatistiksel degerlendirmelerde SPSS 20 programindan faydalanilmigtir.

3. Bulgular

Golhisar yoresinde yayilis gosteren odun dist orman iirlinlerinden biri olan kusburnu tiirii ile bazi
yetisme ortami Ozellikleri arasindaki ilisler ortaya konmustur. Calismada 400 6rnekleme alaninda
kusburnu tiiriiniin var — yok verisi kullanilmustir. Ilk olarak R. canina ile siirekli veri dzelligi tastyan
cevresel degiskenler arasindaki iligkiler Wilcoxon sira istatistigi uygulanarak belirlenmistir (Cizelge
1). Bunun yani sira hedef tiir ile gevresel degiskenler arasindaki iliskilerin yonii Wilcoxon sira
istatistigindeki siralama ortalamasi tablosunda verilmistir (Cizelge 2).

Cizelge 1. Wilcoxon sira istatistigi test sonuglari

Yiikselti Baki Egim Radind Sind Tpi Bio_1 Bio_12
U 8514,0 14135,0 15401,0 14306,0 15310,0 130410 8438,0 6702,5
W 51585,0 57206,0 58472,0 57377,0 58381,0 18819,0 14216,0 49773,5
4 -6,997 -1,505 -,268 -1,338 -357  -2,574 -7,071 -8,767
p 0,000 0,132 0,789 0,181 0,721 0,010 0,000 0,000

Cizelge 2. Kusburnu ile ¢cevresel degiskenler arasindaki iliskinin yoniinii gosteren siralama ortalamasi

degerleri
Siralama Yiikseli  Baki  Egim  Radind sind  Tpi Bio.1  Bio 12
Ortalamasi
Yok 176,06 19524 199,56 19583 199,25 209,49 22520 169,88
var 267,43 214,90 203,07 213,30 203,92 17588 13286 284,36

Bu tes