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Examining the Relation Between the Two Discipline in Turkey;

Industrial design and Service design

Saniye Fisgin Korkmaz*!

Abstract: The industrial design discipline has some connections with service design in
Turkey for a long time. In order to examine these connections, beginning with studying
several approaches to industrial design and service design in general, the differences and
similarities between these two disciplines are tried to define briefly. The paper continues with
a discussion about the issues of design thinking, also design for services. The paper continues
with the interviews of industrial designers who work for service companies in Turkey to
portray the relationship between service and industrial design. Nine Turkish industrial
designers working in a big retail company, a telecommunication company, an airline
company, and a bank were chosen to conduct interviews in 2014. The researcher looked into
traces of these nine industrial designers’ carriers in 2022.

Industrial designers can quickly realize some connections between industrial design and
service design. When the researcher study on the methods and approaches of these two
disciplines, she observed that these two disciplines are influenced by each other from several
points of view. This research sheds light on understanding the relations between service
design and industrial design in Turkey. Industrial designers in service companies can be a
good illustration for our purpose in 2014. In addition to this research, the researcher
summarized the situation of mentioned designers and companies in 2022. She also observed
an awareness of service design among industrial designers in Turkey.

Keywords: Service Design, Industrial Design, Service Sector
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1. INTRODUCTION

Technological and economic changes usually force service
companies to be sensitive about service design. The
awareness about service design is getting wider and wider
day by day. This research aims to show the development of
the service design sector on a small scale. This paper can
explain how service design develops in a developing country
like Turkey.

Planning and organizing a service's people, infrastructure,
communication, and material components to enhance its
quality and the interaction between the service provider and
clients is known as service design. The goal of service design
techniques is to create services that are user-friendly,
competitive, and relevant to customers by designing with
their needs in mind (SDN, n.d.)
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As seen in the definition of service design by Service Design
Network, a designer has to cope with many different
parameters. Shostack claims that there is a tendency to
consider services through their tangible details among
service marketers. She thinks that the reason for the failures
of service marketing is this tendency. She defines the
characteristics of services and realizes the necessity of
classification on the tangible dominancy of several service
sectors. She thinks that marketing professionals accustomed
to commercializing tangible products can draw an
advantage. She uses a table to exemplify the amount of
tangible and intangible dominancy of service sectors. In the
table, the most tangible entity is salt, while the most
intangible is teaching (Schostack, 1977). This table is also
helpful for designers to understand the scope and area of
different service sectors.

Although Buchanan thinks that "design thinking may be
applied to any area of human experience" (Buchanan, 1992),


https://orcid.org/0000-0001-9605-9231

21. Yiizyilda Fen ve Teknik Dergisi 2022, 9(18), 45-49

we can say that the intangible characteristics of the services
make the design process more complex for designers. In the
book of Visser (2013), industrial design students who
experienced a service design project deduced that service
designers could design not only services themselves but also
other details of the services. They think that the results of a
service design problem can be both tangible and intangible.
They can be a product design, an interior, a building
organization, a detail of human resources management, and
even a combination of these details. Visser also mentions the
consensus of several participants in her book about the
tendency of industrial designers to design tangible outcomes
for problem solutions. However, Meroni and Sangiorgi
mention several approaches and terms like theatre metaphor
and service evidence (service touch points) which can help
designers, marketers, and managers to picture service
experiences easily (Meroni & Sangiorgi, 2011). For
designers, the more intangible touchpoints are, the more
complex designing problems become (Sleeswijk Visser,
2013).

Because the relations between services and design can
differentiate, Meroni and Sangiorgi prefer to use the term
"design for services" rather than "service design"” to cover
more design activities related to the services. To narrate the
seventeen case studies easily, they classify them into four
areas for their book (Meroni & Sangiorgi, 2011). The four
areas are below;

»Designing Interactions, Relations, and Experiences
»Designing Interactions to Shape Systems and Organisations
»Exploring New Collaborative Service Models

»Imagining Future Directions for Service Systems (Meroni
& Sangiorgi, 2011).

If we talk more about the strategic levels of the design
intervention to the service companies, we can find more
examples like Moritz's (2005). Moritz claims that nowadays,
design issues have broader problems than designing services
and products. Now designers deal with the experiences of the
customers who buy the products, services, or a combination
of both. Designers also attend to find solutions for business
processes. Firms integrate design into their strategy,
philosophy, and ideologies. He also mentions the design
levels created and presented by the Spirit of Creation in
World Views of Design Presentation (Moritz, 2005). First,
the designing of features, and second, the designing of client
experience. Third, designing processes and systems and
designing strategy, philosophy, policy, or ideology are the
levels of design for Moritz (2005).

Eckersley makes a similar classification. He classifies design
activity into three levels; strategic design planning, design
planning, and design implementation. These classifications
help us to understand the design level of activity.
(Eckersley,2008). We discuss these classifications in this
study to understand the strategic level of design activities
that industrial designers in service companies hold. Because
the interviewees of this research are industrial designers, the
paper will continue with Industrial Design as a discipline and
its relation to service design.
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Economies improve with the help of the sectors on which
they heavily depend. In this regard, the economics literature
mentions three phases (Karamustafaoglu, 2012). First, the
economy produces primitive outputs such as agricultural and
mining products. In the second phase, the industrial
production and construction industry drives the economy.
Lastly, it depends more on services like transportation,
communication, trade, and public and personal services.
These phases are to define a country's economic position in
the world. For example, if a country's economy mainly
depends on services, this country is called a service
economy. It means that they create more value by producing
services than other items. Therefore, we must talk about
information, brain power, computer networking, virtual
money, weakened states, increased NGOs, success in
electronics, computer and genetic sciences, robotized and
mechanized production processes, commercialized services,
and different trades(Karamustafaoglu, 2012). In developed
countries, it is characteristic that there is an increased share
in the service sector and a decrease in the industry in their
economic activity (OECD,2000). Service design and service
innovation fundamentally impact companies'
competitiveness in the new economic conjuncture
(Karamustafaoglu, 2012).

In Turkey, the industrial sector's share in the economy has
never been higher than the share of the services sector.
Hence, the services sector has always been the driving force
of the Turkish economy. Several services-related businesses
have followed a very successful path in Turkey through the
years. For example, knowledge-based services, such as
architecture, engineering, technical consultancy, information
technologies, and construction, have become the main
engines of the Turkish economy for years. Other than
knowledge-based services, traditional services, such as
transport and tourism, have also contributed to Turkey's
economic growth for years (Atik, 2000).

2. MATERIAL AND METHOD

This study is mainly qualitative research after a literature
review about the issue, regarded mainly as a new scope in
Turkey. In order to examine this situation, the researcher
organized interviews with people from several service firms
in Turkey. These interviews include open-ended questions.
After the data gathering, under the light of service design,
industrial design, and design thinking literature, the data
were analyzed using a narrative analysis method. Questions
are like; "what are they designed for their firms, and in which
department are they recruited?", "What is the reason behind
their employment in these service firms?", "What kind of
values do they add to their companies?"”, "Are they aware of
service design discipline?”, "What design abilities do they
use while working for these service companies?" While she
tried to find out the relationship between participant
industrial designers and the service companies, she also
aimed to find answers about how those companies -and
similar service companies- can hire more industrial
designers. There is a table of samples below. The schools
they graduated from, the sectors they work in, their
departments which their department links to, their
departments in the companies, and what they do for the
company are in Table 1 and 2.
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The research above was mainly done in the years 2013-2014.
In addition, the researcher searched the subject participants
on the internet and tried to view their current positions in
2022. After searching the participants, she also did basic
research on Turkish service companies' current design
recruitment policies, subject to the earlier research on
internet.

Table 1. The Detail of the Participants 1

School and Sector Main department Department
Delft Master of ID Technical Office Directorate
finance Directorate of Product

Development and

Innovation
METU, Software User
1D Interface Design
finance
ITU, Customer Brand
1D Relationship Communication
retail Management Management
ITU, Sales Design Department
1D General
retail Directorate
METU, Sales Design Department
1D General
retail Directorate
METU, Technical Configuration and
1D Directorate projects
airline
ITU, directorate- Corporate
ID general for supply | Communication
airline and financial Directorate

affairs

Dogus Uni, Retail customer Product and
1D experience Experience Design
telecommunication
ITU, Retail customer Product and
1D experience Experience Design
telecommunication

Table 2. The Detail of the Participants 2

What they do in 2014? What they do in 2020?

1 | User researches
Product Development

Product development and
Commercializing in health abroad

2 | Interface Design, Principal Product Designer

Design Management abroad

3 | Brand Entrepreneur
Management

4 | Store design, design UX LEAD abroad
management

5 | Store design, design Design Manager in tech company
management abroad

6 | Design touchpoints inside of | Customer Experience Manager
the airplane

7 | Design of promotion Design of promotion products
products

8 | Experience Design Service and Customer Experience

Design in an auditing company

9 | Experience Design Freelance Design Strategist abroad

3. RESULTS

The interviews show that the departments that are recruited
in the companies are various. The reason behind these
variations are;

» Different companies have different operational policies
» The participant designers have different fields of interest

» The companies have a different amount of tangible and
intangible factors.

In the interviews, the bank and the telecommunication
companies are more aware of the value of design, and they
integrate design into their more strategic decisions than the
airline and retail companies chosen. While we analyze the
data we gathered about what they design at their firms under
the light of Meroni and Sangiorgi's model, we can say that
they all design "Interactions, Relations and Experiences"
(Meroni & Sangiorgi, 2012). More than half of participant
designers claim that they also have a voice in the decision of
"Shape Systems and Organisations ."Even though they are
not a member of the company's business development team
and because they do user research, they present new business
ideas to the companies. They all think they cannot be part of
the team that "Imagine Future Directions for Service
Systems"(Meroni & Sangiorgi, 2012, pp. 27-29).

Besides, interviews show that most participants play a
mediator position in their companies, which is not an
intended position. They supply the connection between
different stakeholders of services like outsourced designers
and company engineers, users, and managers.

The participants from three firms claim that the reasons
behind their recruitment at their firms are because there are
more open-minded managers and open-minded company
policies. They are mostly happy with the worldview of their
managers. They think that the settings where they can create
successful projects are created because of their visionary
attitudes. They all face suspense about their role in the
company in the first place. They mention that their
workmates were unaware of their contribution to the
company, but designers proved themselves through their
valuable contributions to successful projects. Participants
also reported that some companies recruited second or third
industrial designers to their teams after this experience.
When we ask them what kind of design abilities they use
while they do their share of tasks in the service company,
they tell specific features like; problem solving ability,
integrative thinking, user-centered methods etc. They also
claim that these features make them brilliant and different
amongst other employees. This situation reminds us the
design thinker definition of Brown which describe design
thinkers with characteristics like empathy, integrative
thinking, optimism, experimentalism and collaboration
(Brown, 2008).

Interestingly, even though all participants work for a service
company, some needed to be made aware of the term service
design. It is crucial to indicate that the awareness level of
service design in the participants from telecommunication
and bank companies is higher than the other participants.
They mention several details and ideas when discussing the
difference between designing a product and "designing for
services." Some participants are aware of and also talk about
the difficulties of designing something intangible. Designers
from retail company talk about the importance of designing
for front-line staff and the back of the house. When they
design, they care about not only the customers but also the
employees inside the market. It reminds us of the indications
of Piet. Piet mentions that while product designers think only
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about the users of the products in the design process, service
designers have to think about the customers and the service
staff (Piet, 2013).

Additionally, participants mention the difficulty of
communication about the importance of design in the first
place. Because they studied to be an industrial designer, they
did not learn any professional language of retail, finance, or
specific fields like the airline or telecommunication sector.
They all had to learn the jargon of the companies' sectors and
combine this language with the design language.

In 2022, five designers of nine designers who were the
interviewees in the earlier research worked abroad. They
primarily design digital or service interfaces in their new
jobs. While one became an entrepreneur and had a product
company, one works as a freelancer and designs strategies.
After eight years, many of them are in higher positions in
their jobs, such as UX Lead, Customer Experience Manager,
and Design Manager. It is also seen that the subject service
companies extended their design recruitments in recent
years. They opened departments like Customer Experience,
Experience Design Unit, and User Experience.

4. DISCUSSION AND CONCLUSIONS

The researcher cannot deny that industrial designers have an
essential contribution to Turkey's service design and service
sector. It was estimated that there would be more
interrelation between these two disciplines in the future, and
we see this interrelation more in 2022. The interviews
showed several facts and tendencies which are valid in 2022.
Industrial designers in service companies use the design
thinking approach and the design processes while designing
tangible and intangible service elements. They claim they
have several features that make them different and “shining”
amongst other employees. Some of these features are;

»  integrative thinking; they all think they have a broader
point of view from their colleagues. Rather than focusing on
only one solution, they approach the cases with several
approaches and a set of solutions.

» they name themselves as “problem solvers .”They
indicate that they tend to use design methods to solve
problems.

»  They think that their approach is more human-centered
than other employees. While their co-workers think about
time and money in the first place, they always defend the
users. In their case, the main aim of industrial design,
designing usable and desirable products, is converted into
designing more usable and desirable services and service
touchpoints.

»  Participants see themselves more open to participating
in the processes of the other stakeholders. Besides, they think
that they are in a mediator role. They usually connect and
communicate between designers and engineers from
different departments in group projects. Participants who
work in different departments of the service companies
create awareness about design. Although most of the
designers do not work as service designers in these service
companies, it can be said that these recruitments are the sign
of the interest of companies to design. Participants of the
study usually design interfaces for their companies. Besides,
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some designers not only design the interfaces of the services,
but also they have roles in the strategic decision making
mechanism.

Another interesting fact is that some of the participants in the
research were the first designers in their companies.
Therefore they mention several difficulties they encountered
because of the need for more knowledge about their role
among other employees. Some of their co-workers think
their ideas are time-consumer, unrealistic, and unnecessary.
However, after the first projects, they proved themselves to
others through the results they ended. Their co-workers
began to understand their value to the company. Some
companies started to recruit more industrial designers after
they worked with the first industrial designer they hired. So,
their success stories caused more hiring of industrial
designers in the service sector now.

After the interviews, existing education in Industrial Design
has some intrinsic values about service design, like being
human-centered, communication and solution-based, and
interdisciplinary. This situation is proved in the experiences
mentioned above in Turkey. However, for the education of
design in general, additional courses and approaches about
services rather than mere products will help the rise of
popularity and quality of the future designers recruited in
various firms and sectors. In 2022, several schools have
classes like UX design, service design, and design thinking.
Besides, there are student clubs about UX design in the
industrial design departments.

Ethics Committee Approval
N/A

Peer-review
Externally peer-reviewed.

Conflict of Interest
The authors have no conflicts of interest to declare.

Funding
The authors declared that this study has received no financial
support.

REFERENCES

Akoglu, C. (2009). The Role Of Interaction Design In
Information And Communication Technologies
Embedded Product Development Process. ITU,
Istanbul.

Birsel, A., Evis S. (2013). How Design Thinking brings
about Service Innovation in Istanbul: A case study of
Deconstruction:  Reconstruction™  applied  at
Brisa. Retrieved 10 01, 2015, from
DeReConstruction: http://dereconstruction.com/start
/2013/11/04/how-design-thinking-brings-about-
service-innovation-in-istanbul-from-harvard-
business-review-turkey-october-2013-edition/

Brown, T. (2008). Design Thinking. Harvard Business
Review, June 2008,84-92.



21. Yiizyilda Fen ve Teknik Dergisi 2022, 9(18), 45-49

Eckersley, M. D. (2008). Designing Human-Centered
Services. Design Management Review, Winter 2008,
pp. 59-65.

IDSA. (n.d.). What is Industrial Design? Retrieved 10 01,
2015, from Industrial Design  Society of
America: http://www.idsa.org/education/what-is-
industrial-design

Imbesi, L. (n.d.). Design for Post-Industrial Societies Re-
Thinking Research and Education for Contemporary
Innovation. Ottawa, Canada.

Mager, B. (2008.). What is Service Design? Retrieved 10 01,
2015, from Service Design
Network: http://www.service-design-
network.org/intro/

Meroni, A.,  Sangiorgi, D. (2011). Design  For
Services. Gower Publishing, Surrey.

Miettinen, S. (2013). Product Design: Developing Products
with Service Applications. In M. Stickdorn & J.
Schneider ~ (Eds.). This is  Service  Design
Thinking (pp. 56-67). Amsterdam: BIS Publishers.

Moritz, S. (2005). Practical Access to Emerging Field:
Service Design, London.

Morelli, N. (2002). The design of Product/Service Systems
from a designer's perspective. The 2002 Design
Research Society "CommonGround'
Conference, London, UK.

Norman, A. D. (1988). The Design of Everyday
Things, Basic Book Inc, Newyork.

Piet, J. (2013). City Sampling: a Service Design Project
Through an Industrial Design Lens. In F.S. Visser
(Eds.) . Service Design by Industrial Designers (pp.
8-9). lulu.com.

Press, M., Cooper, R. (2003). The Design Experience The
Role of Design and Designers in the Twenty-First
Century. Ashgate Publishing Company, Burlington.

Shostack, G. L. (1977). Breaking Free from Product
Marketing. Journal of Marketing, 41 (2), 73-80.

Sleeswijk Visser, F. (2013). Service Design by Industrial
Designers. lulu.com.

49



21. Yiizyilda Fen ve Teknik Dergisi

ISSN: 2587-0327
Research Article / Arastirma Makalesi

2022, Cilt/Volume: 9, Say1/Issue: 18, 50-58
Gelis Tarihi / Received: 01.12.2022
Kabul Tarihi / Accepted: 23.12.2022

Unity vs. Conflicts of Enneagram Personality Types in Problem Solving

Ozgu Hafizoglu*!

Abstract: The aim of the study is to contribute to collaboration in the analogical problem-
solving process by investigating the interaction among three factors: enneagram intelligence
centers, execution of problem-solving steps and the creative solutions achieved. An
experiment is conducted to understand how designers with three centers differ from or unite
to each other in the way they execute each step of a problem-solving process for a given
design task. Participants took part in the experiment consisting of three tasks: retrieval of
source information, mapping, transferring, and adapting the whole information selected and
evaluating the final solution achieved. In an individually executed analogical problem-
solving process, the possible synergetic points of personalities are tried to be revealed.

In this research first we analyzed the enneagram of the experimenters, the relation between
intelligence centers and distance of source domains retrieved. Second, we analyzed the
relation between these centers and the level of similarity mapped, transferred, and adapted to
the target domain. Third, we analyzed the overall relationship between personality types,
distance of similarity, and depth of analogical thought.

Results showed significant differences among different personality types. One aspect, i.e.,
the strong need to acquire understanding the behaviors of personalities may present obstacles
to the successful execution of stages in analogical transfer process specially to prevent
conflicts, but to create unity in a teamwork. Conflict versus unity are both the terms the first
of which is used to express dissociation and the second one is used to express association
between different personalities for an effective teamwork.
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1. INTRODUCTION

Interdisciplinary knowledge transfer can be characterized as
a potential strategy for creativity, originality, novelty, and
innovation as well. The transfer occurs by taking parallel
ideas from other interdisciplinary fields and altering or
seeing alternatives of these ideas to fit them in new
circumstances.

Analogy is considered as an essential tool for the conception
of creative ideas (Koestler, 1964; Hesse, 1966; Dunbar,
1999; Hofstadter, 2001) and for the transference of relevant
information from the source domains to the target domains
(Holyoak & Thagard, 1997).

Analogy enables problem solving connecting to different
source domains. Previous research in analogy has focused
primarily on the role of analogy in creative domains. In
literature there is a lack in understanding different
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enneagram intelligence centers’ use of analogy and the way
how they think, act, and react in a design process and in
teamwork. This paper aims to explore and develop how to
improve design processes and effective design problem
solving strategies by involving the three centers in the
various problem-solving steps of a creative process. This is
a study where cognitive science is applied in design research
to improve design process methods using enneagram model.
The three main parameters (source domain, target domain
and the reasoner) of analogical reasoning are represented in
Figure 1. The operation of the three instinctual biases
corresponds to the analogical reasoning mechanism. These
biases are preserving, navigating and transmitting (Sikora &
Munita, 2020).
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Figure 1. The three main parameters of analogical reasoning
and instinctual biases.

Despite, on analogy there are too many studies have been
achieved in literature with various aspects, there is still a
need for cognitive, qualitative empirical research on
analogical reasoning of designers who have different
personality traits. In a systematic review of the relevant
empirical studies, it is found an absence of published work
on the interplay of personal differences of designers while
carrying out analogical reasoning tasks in a design process
(Mair et al., 2009). With this motivation for the empirical
study reported in the remainder of this paper and with its
focus on the identification of hidden potential, the
Enneagram typology might provide a powerful tool for
design process and talent management. The integrative
rather than reductionist approach to personality encourages
a more realistic understanding of individual behavior on each
stage of problem solving. In that respect, it is decided to use
the Three Centers of Intelligence in the Enneagram.

1.1 Distance of Source Domain

In analogical processes, based on their scientific disciplinary
relations, the distance between inspirational source domain
and target problem domain may change (Dunbar, 1995;
Dunbar & Blanchette, 2001). Depending on whether the
source and the target domain belong to the same subject
domain, two types of analogy are defined in literature:
between-domain or inter-domain analogy and within-
domain analogy or intra-domain analogy (Bonnardel, 2000).
From the perspective of cognitive science Dunbar classified
analogies as;

e Local
e Regional.
e Distant.

In this research the terminology of Dunbar will be used.
Local source domain represents existing inter-domain
solutions of target design problems. Regional source domain
represents all inter-domain solutions (artifacts) that lead
interdisciplinary information transfers. Finally, the distant
domain represents intra domain sources (nature) which
trigger multidisciplinary thinking and information transfers.

1.2 Depth of Analogical Observation
According to the similarity level between source and target,

analogy involves at least two distinct forms of relation. At
one level, there is a (1) superficial or attributional similarity
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that involves a recognized correspondence and mere
appearance similarity between source domain and target. At
another level, there is (2) structural similarity that involves a
resemblance of underlying systems of relations within the
source and target domains (Gentner, 1983; Rips, 1989;
Holyoak & Koh, 1987; Forbus & Gentner, 1995; Novick,
1988). Structural similarities have been understood as the
most essential characteristics of analogical reasoning
(Gentner & Markman, 1997) since deeper knowledge
involves generative central properties of source domains.
This kind of information access has a strong influence on the
quality of the solutions. Reasoning with deeper structural
relations is the core of creativity and leads to innovative
solutions.

Table 1. The levels of analogy (Gertner & Markman, 1997)

Superficial No Superficial
Similarity Similarity
Deep Structural Literal Similarity ~ Analogy
Similarity
No Structural Attribute or Mere ~ Anomaly
Similarity Appearance Sim.

The levels of analogy thus, can be characterized by matching
source domain to target domain with structural properties, or
superficial properties, or both as shown in Table 1. These
levels of relations are.

Mere appearance similarity,
Analogy,

Literal similarity,

Anomaly (Gentner, 1983).

In mere-appearance matches, just the source domain
attributes are transferred. In analogy, only deep-structural
relations are transferred. In literal similarity, both deep-
structural and superficial relations attributes are transferred.
In anomaly neither deep-structural nor superficial relations
are transferred (Gentner & Markman, 1997).

1.3 Stages of Analogical Transfer

In cognitive science, there is consensus that analogical
transfer involves different sub-processes. These are retrieval,
mapping, transfer and adaptation, evaluation, and learning
(Figure 2).

In idea generation stage retrieval is used, in solution
generation stage mapping, transfer and adaptation,
evaluation is used. It appears that different sub-processes are
affected by different levels of similarity. As a problem solver
moves through design stages, relevant similarity shifts from
superficial relations to structural ones. Retrieval is accessing
a source domain that is strongly influenced by superficial
similarity. This means that attributional properties attract
perceivers at first glance.

Analogical mapping consists of aligning systematicity
between source and target and success of mapping strongly
depends on structural similarity. (Keane & Ledgeway &
Duff, 1994; Holyoak & Thagard, 1995; Gentner, 1993;
Novick & Holyoak, 1991; Schunn & Dunbar, 1996).
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Transfer and adaptation involve creating new similarities and
adapting them to the target domain. Success of transfer
depends critically on the level of structural relation (Holyoak
& Koh, 1987; Novick, 1988). Evaluation is improving the
achieved solution by taking it as the final system model and
considering its strengths and weaknesses (Forbus & Gentner,
1989). It is chiefly influenced by structural similarity and
systematicity. Finally, to store for later use, extracting the
principle of the final system model seems likely to be
governed by structural similarity and systematicity (Keane,
1988).

Idea
Generation
|

Perception &
Retrieval

1

Solution
Generation

Transfer&
Adaptation

Mapping Evaluation

> L

Information Transfer Process

Model

Generation
]

Storage &
Learning

Figure 2. Phases of analogical knowledge transfer
1.4 Personality Characteristics and Analogical Transfer

In literature researchers found that personality type is an
important factor to define social behavior. Riso Hudson
stated that understanding our primary center allows us to
develop our personal and professional potentials and
overcome our blind spots (Hudson, 2002). There
are three centers of intelligence.

e mind centered (5,6,7),
e emotion centered (2,3,4),
e action centered (8,9,1).
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Secure 6

4 Unique

Detached 5

Figure 3. The nine types of the enneagram (Sikora &
Munita, 2020)

They combine three more detailed personality types for each
center in that triad. In Awareness to Action Program and in
their book Mario Sikora and Maria Jose Munita revealed
nine types as shown in Figure 3; (5) disconnected, (6) secure,
and (7) excited, (2) connected, (3) outstanding, and (4)
unique, (8) power, (9) peace, and (1) perfection (Sikora &
Munita, 2020).

Each center is characterized by a tendency which deeply
influences how you react and how you experience
relationships based on the ability to think, to act and to feel (
Sutton & Allinson & Williams, 2013).

In this study just the main triad is taken as primary types to
clarify their performance in the above-mentioned stages of
the analogical problem-solving process. The nine personality
types will be explored later in a broader and deeper research.
Based on a distinguishing mark of personalities, it is claimed
that collaborative analogical transfer can be successfully
achieved in different stages matching individuals to the
appropriate stage of the design process regarding their
potentials. With this motivation it is important to understand
strengths and weaknesses of personalities to prevent possible
conflicts and develop synergy and unity with a better role
definition in a design process.

2. MATERIAL AND METHOD

2.1 Participants

152 experimenters completed a questionnaire survey
assessing their personality types and each type was
identified. Then participants were eliminated to 35 for each
type. Out of 105 selected, 96 participants (mind centered n =
31, action centered n = 32, emotion centered n = 33)
participated in the experiment.

2.2 Materials

An experimental study is conducted to better understand the
interactions of these whole parameters explained above. As
target domain experimenters are given a toy design problem.
The important point in the selection of the problem was the
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simplicity for all possible experimenters. The source domain
groups were defined in four different categories: (1) local,
(2) regional, and (3) distant. These are first, toy design
examples as local, second, examples from industrial design
as regional, and third, examples from nature as distant
respectively (Table 2).

The examples were determined in a two-phase selection
process. In the first phase 240 source examples with 80
examples from each category were identified. Then 80
examples were eliminated to 20 for each category. 3 expert
designers selected the remaining source examples
unanimously with Delphi. With the %87 agreement, 30
source examples were selected by independent judges in two
rounds (Table 2).

Table 2. Selected source domain examples
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2.3 Procedure

In the experiment, the participants were told to imagine
themselves designing a geometry toy which is not so
complex for all levels of expertise. Then, they were expected
to derive some information from the given source examples,
and then apply it to the given design problem. In order to
compare and contrast personality types in terms of their use
of analogy the experiment was conducted in three tasks: the
first task, asking participants to rate a randomly shown 30
source examples as source of information for the given
design problem; the second task focused on selecting one of
the source domain categories with 10 examples in each.
From the selected category participants also selected one
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example out of 10 and explained the reasons for their
selections. The third task focused on the toy design by
transferring the information from the chosen source
example. In the first and second task data were analyzed
according to analogical distance; (1) local, (2) regional, and
(3) distant. In the third task final design solutions of
participants were categorized by three judges. The
categorization is made according to similarity levels; (1)
mere-appearance similarity, (2) analogy, (3) literal
similarity, and (4) anomaly (Figure 4). Chi-square test,
ANOVA, and MANOVA were conducted to better analyze
the relations and differences between these parameters. To
make a comparison between textual and numerical data
collected, experimenters also were asked for the parameters
they considered during the design process.

Types of personality
(1) mind centered
(2) action entered
(3) emotion centered

Reasoner

Relation Relation

Source <+———— Target
Relation

Distance of source Depth of analogy

(1) local (1) mere appearance similarity
(2) regional (2) analogy
(3) distant (3) literal similarity

(4) anomaly

Figure 4. Parameters of analogical problem-solving process
Reasoner

How does
personality impact
source selection?
Near vs. Distant

How does personality
impact similarity
level?
Anomaly vs. Analogy

Source Target

How does personality effect
creative thinking?
Near vs. Distant and
Anomaly vs. Analogy

Figure 5. Questions of the research

The hypotheses are first, mind centered personalities would
tend to establish near domain analogies whereas action
centered personalities will tend to establish more distant
domain analogies. Second, action centered personalities
would more likely establish deep structural similarities
whereas mind centered personalities would use superficial
similarities. Third, action centered personalities design with
more steps in the analogy process. The frequency of design
stages would differ depending on the designers’ type of
personality and their source domain retrieval. Emotion
centered personalities would probably behave like both mind
and action centered personalities. Briefly, analogical transfer
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in design is strongly influenced by personality types of given in Table 3. Multivariate test (MANOVA) indicates that
designers (Figure 5). there was a significant difference among three groups in their

rating of source examples (Wilks’A=0.076, F (90, 178) =2 4,
3. RESULTS AND FINDINGS p<.05 alpha level) (Table 4).

3.1 First Task Results

In this task, participants were expected to rate 30 source
examples (1-poor, 2-average, 3-excellent). The results are

Table 3. Personality types and local, regional, distant source domain rating frequency percentage (1- poor, 2- average, 3-
excellent). Mind Centered (MC), Action Centered (AC), Emotion Centered (EC).

Geometry Acrtifacts Nature

Toys

MC AC EC MC AC EC MC AC EC
1 _poor 026 020 028 027 026 029 021 037 046

2_average 028 021 028 029 030 029 020 026 0.24
3 excellemt 046 059 054 044 044 042 059 036 0.29

Table 4. Multivariate test (MANOVA) results

Multivariate Test

Value F Hypothesis  Error df  Sig.
df
Personality ~ Wilks' ,076 2,397 2 178 ,000
types Lambda
The results show that action centered designers generally x e
gave high scores to near domain examples, i.e., the group of B Regona

M Distant

toy design (59% and excellent rating) and the group of
artifacts (44% excellent rating). Mind centered designers
generally rated distant domain examples high, i.e., the group
of nature (59% excellent rating) and the group of artifacts
(44% excellent rating). Emotion centered personalities rated
all the groups almost homogeneously (Table 3).

Count

3.2 Second Task Results

Mind centered Emotion centered  Action centered
In the first task, participants were given randomly ordered Personality_types
source examples. So, they rated them without receiving any
information about the categories. In the second task the
categories of source examples were clarified. The
participants were expected to select one of the three
categories (i.e., geometry toys, artifacts, or nature) and one
example out of ten within the group (Figure 6).

Figure 6. Differences between personality types and local,
regional, distant source domain retrieval

Table 5. Chi-square test for personality types and distance
of source domain relation

Chi Square Test

Value df  Asymp.
Sig.(2-ided)

Pearson Chi- 34.178 4 ,000
Square

Results are given in Figure 5. The frequency results indicate
a difference between personality types and source domain
group selection. Mind centered personalities selected the
distant domain with 40%. On the contrary, action centered
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personalities selected the local domain with 52%. The
selection differences between emotion centered designers
were less than the other two groups. Chi-square test (Table
5) results indicate that there is a significant relationship
between personality types and distance of source domain
parameters; x* (4, N=96) = 34.178, p=.000, p < 0.05. Briefly,
group selection and personality type significantly related
factors when source domains are grouped in the retrieval
process.

Findings from the second task are parallel to the first task
results. Second task findings show the consistency of the
reasoner in their rating procedure. Participants rated the
source examples in the first task as if they knew about
categories.

In the second task we also asked the participants the reasons
for their selections. This task was a follow-up to the previous
one and participants were asked to explain the reasons for
their source domain selections. The items of content analysis
were mere appearance (formal) characteristics, function,
structural relation, causal relation, originality, and design
process. Approximately 96 answers to questions and
approximately 4000 words of relevant excerpts were
transcribed, and keywords were color-coded during
transcription to facilitate subsequent analysis and collation.
The results are given in frequencies of parameters mentioned
as a reason for source domain group selection (Table 6).

Table 6. Parameters generally considered for source domain
group selection. Mind Centered (MC), Action Centered
(AC), Emotion Centered (EC).

MC AC EC
Mere Appearance 0,98 0,85 0,68
Function 0,73 0,81 0,59
Structural Relation 0,07 0,56 0,50
Causal Relation 0,02 0,20 0,45
Originality 0,41 0,08 0,09
Design Process 0,06 0,24 045

Second task textual data revealed that mind centered
personalities generally focused on distant domains with the
aim of originality, novelty, and creativity, whereas action
centered personalities generally focused on near domain in
the aim of practicality and productivity.

Emotion centered personalities on the other hand considered
neither originality nor productivity exclusively. On the
contrary, action centered personalities generally considered
how to use the source examples in the design process and
focused on practicality and design process concepts.

3.3 Third Task Results

The descriptive analysis of target domain analogy levels is
given in Figure 7.
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Figure 7. Depth of analogy according to personality types

Table 7. Relation between personality types and analogy
levels

Chi Square Test

Value df Asymp.Sig.(2-
ided)
Pearson Chi- 33833 6 ,000
Square

Results show that mind centered personalities designers
generally transferred mere-appearance knowledge and
focused on the attributional characteristics of source domain.
They could not make analogical connections with the source
example but just pictorial representations. The frequency
percentage of mere-appearance similarities made by mind
centered personalities designers is 52% which was the
highest result in this level. The percentage of anomalies in
the mind centered personalities is 26%. On the contrary,
action centered personalities generally transferred deep-
structural knowledge and were able to make analogies. They
made an analogy with 56%. Emotion centered personalities
generally established literal similarity with the source
domain with %48. Third task visual data analysis shows that
mind centered personalities were better in creative idea
generation from distant domains, whereas action centered
personalities were better in productive analogical process
generation from near domains. Emotion centered
personalities transferred generally literal information from
regional domains in the thought that literal transfer from
distant domain would not be the solution to the problem,
literal transfer of near domain would yield plagiarism, but
literal transfer from artifacts will lead to an innovative
solution.

Action centered personalities are more successful in
perceiving and transferring deep-structural relations with a
strong effect on the ability of analogical reasoning in the
solution generation process. The descriptive statistics
indicate that there is a linear relationship between personality
and similarity level. Chi-square test results show that there is
a significant relationship between personality types and the
levels of analogy; x* (6, N=96) = 33.833, p=.000, p<0.05
(Table 7).

Compare the performance of participants in this study, it is
observed that the solution-relevant higher-level abstractions
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and representation of structural features are developed by the
action-centered personalities. Emotion centered designers
generally focused on source objects itself and reasoned

Table 9. Comparison of personality types. Mind centered
(MC), Action centered (AC), Emotion centered (EC).

generally with literal connections. Action centered designers Comparison  MC AC EC
on the contrary considered the causal relations with a parameters
pragmatic approach regarding productivity. They were able Level of Superficial Deep-structure One-to-one
to make abstractions at multiple levels discovering the Similarity Similarity Sim. _
system relations and the main aspects of source examples. Similarity Type miarance Analogy Literal
Mind centered designers generally reasoned with mere Level of Domain Domain General Domain
appearance similarities and made lower levels of Knowledge Specific Itself
abstractions. They could only benefit from the superficial Qnalogical Formal Relational/Causal  Structural
H H H easonini
object attributes of the source domains. dea Gengration Blayful Rigid Erotional
i . Solution Confused Masterful Use
Table 8. Examples from design solutions Generation existing
solutions
EC - Mere MC - Literal _Distant AC- Analogy_Local Reasoning Type  Analytically Analogically Abductive
App._Ditstant (Nature_7) (Toy Design_3_4 _5) Consideration Originality Practicality Both
(Artifacts_7) Thinking Type Divergent/ Convergent/ Fixated
) 7 Creative Critical
© N ot
gi«/ s i — 4. DISCUSSION AND CONCLUSIONS
f _ S S, On the contrary to our prediction, mind centered designers
= ¢ generally rated randomly given distant source domains with
highest scores. Action centered designers on the other hand
MC - Mere EC - Literal AC Analogy generally rated Tocal domains with highest scores. Emotion
App. Sim. Regional (Artefacts_2) ~ Regional (Nature_10) centered designers’ source domain group selection
(D’\;Ztti':teDs‘;ma'“ differences are less than the others. In the third task, action

[~

5

M}

These analyses reveal that personality types affect the level
of analogical transfer. Source domain selection criteria are
mainly based on the goal of the reasoner. Similarly, the goal
of the reasoner also may depend on the personality type. In
their explanations often mind centered designers expressed
that the geometry toy to be designed should be unique and
different, i.e., original, novel, eye-catching, pleasing to the
eye and aesthetic. They offered nature as a primary source
which offers more unique design opportunities. However,
they mainly focused on superficial characteristics. Action
centered designers on the other hand were more concerned
about strategizing the design process, i.e., effective design
process, productivity, efficiency. Compared to other groups,
they are concerned more about how their selections will
shape the design process and expected quality of the product.
They generally stated that using near domain examples
would ensure the success of the product since it was closer
to the problem in hand.

In the light of the results given above, the following can be
derived (Table 9).
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centered—personatities designed with deeper levels of
analogies. Experiments show that mind centered designers
are more likely driven by originality, novelty, and creativity
in their selection of source category to enhance creative
solutions. However, they were fixating on the pictorial
information and generally focused on the given
representation of source examples. They inferred and made
pictorial, attributional, or superficial or mere appearance
transfers or end up with anomaly. Mind centered designers
retrieved original ideas whereas their execution of problem-
solving steps was not enough to solve the problem. Action
centered designers, on the other hand, generally focused on
productivity and retrieved near source examples but
achieved analogical transfer. Emotion centered designers
were between these two cognitive behaviors. They were
generally insufficient to perceive higher-level causal
relations and generally made literal transfers.

Third task visual data analysis revealed that mind centered
designers were better in creative idea generation from distant
domains with their divergent thinking ability, whereas action
centered designers were better in productive analogical
process generation from near domains with their convergent
thinking ability. They also mapped, transferred, and adapted
the information of the source domain, and evaluated the final
solution. Emotion centered designers generally used
information as it is. It can be suggested that emotion-based
designers are better at memorizing the information as it is.

Although mind centered designers generally aimed for
originality and behaved as a creative thinker in the retrieval
stage, they made npictorial transfers with single step
processing mode (Hummel & Holyoak, 1997) throughout the
solution generation stage. In the idea generation phase,
distant analogies are seen as creative mental leaps. However,
the originality in novel solutions is bound to using new
strategies for the execution of problem-solving steps
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(Holyoak & Thagard, 1995 & Ward, 1998), superficial
transfer of them leads to incorrect procedures (Novick,
1988). In this experiment action centered designers made
deep structural transfers with multi-step processing mode. In
the idea generation phase, action centered designers
generally selected near domains because they saw near
domains as useful respectfully for practicality. They made
analogical transfer with productive mental hops (Ward,
1998). Contrary to mind centered designers, action centered
designers behaved more as a problem solver in mapping,
transferring, adapting, and evaluating stages. Action
centered designers were more qualified in goal-oriented
strategic thinking (Holyoak & Thagard, 1995), in managing
design processes regarding the time. They were able to
construct the solution generation process with more related
multiple sub-stages. Emotion centered designers aimed
originality and practicality together. However, they made
one-to-one correspondence by adapting the source domain to
the target domain. They neither succeeded in the creative
mental leaps (Holyoak & Thagard, 1995), nor worked with
effective mental hops (Ward, 1998). They retrieved ideas
from regional domains and associated them literally both for
the sake of both novelty and practicality as well.

Information transfers from distant domains are more likely
to be potential for extraordinary creative analogies, thinking
with creative mental leaps, and reasoning with creative
mental hops. This is just possible by the synergies of
designers regarding the potential of them according to their
personalities and being aware of the weaknesses to prevent
possible conflicts and dissociations. Findings lead us to make
comparisons between personality types with a view to
manage collaboration better.

Creative analogies can be achieved by thinking as mind
centered designers in the idea generation phase, reasoning as
action centered designers in the solution generation phase
and memorizing solutions as the models for any design
problem. Effective use of analogy might be the core of the
organization of collaborative design processes.

Creativity in the idea generation phase, productivity in the
solution generation phase can be developed by systematical
and methodological use of analogies by the correctly defined
roles. Action centered personalities have the developed
ability of analogical knowledge transfer since they present
deeper-structure knowledge transfer, convergent thinking
abilities based on their action-based life. However, they were
conditioned in the selection of source domains. In the light
of these findings, it can be concluded that mind centered
designers need more productive thinking support from action
centered designers whereas action centered designers need
more divergent or support from mind centered designers.
With their memorization potentials, emotion-based
designers can take the role as the memory of the team.

Collaboration and teamwork, or briefly synergy, association
rather than conflicts will yield creativity because of creative
idea generation and effective solution generation and
information organization. It can be said that collaboration
between personality types might yield interesting creative
outcomes. Based on the potentials and traits of designers,
well defined roles for the design stages, will create synergy
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and eliminate dissociations through conflict resolution
between individuals in collaborative analogical design
processes.
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Determination of the Effects of Different Row Spacing and Different Seeding
Rates on Flag Leaf and Spike Characters in Rye (Secale cereale L.)

Mustafa Aksoy*', Mehmet Yagmur?”

Abstract: In order to obtain high grain yield, it is very important to determine the most
appropriate row spacing and seeding rates according to the ecological regions where rye is
produced. For this reason, five different row spacings (15, 17.5, 20, 22.5 and 25 cm) and four
different seeding rate (300,400, 500 and 600 seeds m2) were used in the study on the leaves
and some spikes characters of rye (Secale cereale L. var. Aslim-95). The research was
determined with 3 replications according to the Experimental design as a split-plot design in
Random Blocks was used, with row spacing as main plots and seeding rates randomized as
subplots. The characteristics examined in the study were flag leaf blade length (cm), flag leaf
sheath length (cm), total number of spikelets per spike (pieces), sterile spikelets per spike
(pieces), biological yield (kg da?) and harvest index (%). The highest biological yield was
determined with 1137.2 kg da* in 15 cm row spacing, and the lowest biological yield was
determined with 962.8 kg da* in 25 cm row spacing. It is seen that row spacing is important
for biological yield and as row spacing widens, biological yield decreases. In terms of seeding
amount, the highest biological yield was determined with 1175.4 kg da™* at 600 seeds m
seeding rates. However, the lowest biological yield was determined at 873.2 kg da-1 with
300 seeds m seeding rates.

Keywords: Rye, Row spacing, Seeding rates, Flag leaf, Spike characteristics.

Cavdar (Secale cereale L.)’ da Bazi Bayrak Yaprak ve Basak Ozellikleri Uzerine
Farkh Sira Araliklar: ve Farkli Tohum Miktarlarinin Etkilerinin Belirlenmesi

Ozet: Yiiksek tane verimi elde etmek icin cavdar iiretim yapilan ekolojik bolgelere gore en
uygun sira aralifit ve tohum miktarinin belirlenmesi olduk¢a Onemlidir. Bu nedenle
aragtirmada bes farkli sira aralig1 (15, 17.5, 20, 22.5 ve 25 cm) ve dort farkli tohum miktarinin
(300,400, 500 ve 600 tohum m2) cavdarin (Secale cereale L. var. Aslim-95) yaprak ve bazi
basak Ozelliklerine etkileri arastirtlmistir. Arastirma 3 tekrarlamali olarak Tesadiif
Bloklarinda Boliinmiis Parseller Deneme Desenine gore ana parsellere sira araliklart ve alt
parsellere tohum miktarlart olacak sekilde belirlenmistir. Aragtirmada incelenen 6zellikler
bayrak yaprak ayasi uzunlugu (cm), bayrak yapragi kin uzunlugu (cm), basakta toplam
basakgik sayis1 (adet), basakta steril basakgik sayisi (adet), biyolojik verim (kg da*) ve hasat
indeksi (%) olmak iizere 6 karakterdir. En yiiksek biyolojik verimi 1137.2 kg dat ile 15 cm
sira araliginda belirlenmis, en diisiik biyolojik verim ise 962.8 kg da ile 25 cm sira araliginda
belirlenmistir. Sira araliklarmin biyolojik verim agisindan 6nemli oldugu ve sira aralifi
genisledik¢e biyolojik verimin azaldigi gorillmektedir. Tohumluk miktari bakimindan en
yiiksek biyolojik verimin 1175.4 kg da' ile 600 tohum m? tohumluk miktarinda
belirlenmistir. Oysa en diisiik biyolojik verim ise 873.2 kg da*ile 300 tohum mtohumluk
miktarinda saptanmustir.

Anahtar Kelimeler: Cavdar, Sira araliklar, Tohum miktarlari, Bayrak yapragi, Basak
ozellikleri.
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1.GIRIS

Diinyada genis bir adaptasyona sahip ¢avdarmin (Secale
cereale L) atalarindan biri, yabani ¢ok yillik ¢avdar tiirii
(Secale montanum Gss.) oldugu kabul edilmektedir. Cavdar
bitkisinin koken aldigi bu ¢ok yillik tiirlerin orijin
merkezinin Agr1 Dagi ve Van Golii niin ¢evresi oldugu kabul
edilmektedir. Cok yillik cavdar bitkisi bu bdlgelerde
yetigtiriciligi yapilan arpa ve bugday i¢in elverissiz olan
kosullar icinde kendine yasam alani bulmustur. Cavdar
boylelikle insanlar tarafindan taninan bir bitki haline gelerek
Diinya’nin  ¢ok  farkli  bolgelerinde  yetistirilmeye
baslanmistir (Sencer ve Hawkes 1980). Diinya ¢avdar ekim
alan1 4.4 milyon hektar ve tiretim miktar1 13 milyon tondur.
Cavdar ekim alaninin ve {retiminin biyik bir bolimi
Almanya, Rusya, Polonya, Belarus, Danimarka, Ispanya,
Tiirkiye, Kanada, Cin, Ukrayna ve ABD iilkeleri tarafindan
iiretilmektedir (Anonim 2018a).

Kirsehir ilindeki ¢avdar iiretime bakildiginda 2017 yilh
itibartyla ekim alani 3.136 dekar, liretim miktar1 1.279 ton ve
kg/da verimi 408 kg’dir (Anonim 2018b). Diinya niifusunun
hizla artmasi, ekilebilen arazilerin son smirina ulasmis
olmasi ve gelecek yillardaki muhtemel bir beslenme agigimin
O6nemli isaretleridir. Bu nedenle gelecekte artan diinya
niifusunun gida gereksinimini yalnizca giivenli ve verimli
alanlarla yetinmeyip bu alanlarin yaninda marjinal alanlarda
da iiretimi saglamak gereklidir (Yanbeyi ve Sezer 2006).
Cevresel sartlart en iyi sekilde degerlendiren farkl: tiirlerin
bir arada yetistirildigi karisik ekim sistemlerinde de ¢avdarin
onemi giderek artmaktadir (Kir 2022). Bu 6zelliklerinden
dolay1 diinyada ve iilkemizde marjinal tarim alanlarinda
rahatlikla yetistiriciligi yapildigindan degerlendirilmesi
gereken en 6nemli tlirlerdendir.

Verim ve kalite unsurlarinda meydana gelebilecek olumsuz
durumun ortadan kaldirilmas: ve iiretim yapilan ekolojik
bolgeye en uygun sira araligit ve tohum miktarinin
belirlenmesi olduk¢a donemlidir (Yagmur, ve Sozen 2021).
Gengtan ve Balkan (2008), tarafindan yiiriitiilen bir
calismada dort farkli sira arasi (17, 34, 51 ve 68 cm) ve iki
farkli tohumluk miktarinin Trakya Bolgesi’nde yaygin
olarak tiretimi yapilan ii¢ ekmeklik bugday cesidinin
(Pehlivan, Flamura-85 ve Saraybosna) tane verimi ve verim
unsurlarma etkilerinin belirlenmesini amag¢lamiglardir. Sira
arasi mesafenin artirilmasiyla tane verimi, m2’deki bagsak
sayisi ve hasat indeksinde azalma oldugunu bildirmislerdir.
Sira arasi mesafesinin bagakta tane agirligi iizerine
etkilerinin yillara gore farkli gosterdigini bildirmislerdir.
Sira arasi acgikligina bagli olarak tohumluk miktarinin
artirtlmasiyla tane verimi, m2’deki basak sayisi, bagakta tane
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agirhig: ve hasat indeksinin artigini bildirmislerdir. Oztiirkci
(2009), tarafindan Van ekolojik kosullarinda 2007-2008
yetistirme sezonunda yiiriitiilen ¢alismada, dort farkli sira
aralig1 (15, 20, 25, 30 cm) ve ii¢ farkli tohum miktariin
(400, 500, 600 tohum/m2) ¢avdarin (Secale cereale L. var.
Aslim-95) tane verimi (kg/da) ve verim Ogeleri lizerindeki
etkileri belirlenmistir. Arastirmada, bagak uzunlugu, bayrak
yaprag1 ayasi uzunlugu, bayrak yapragi aya genisligi, bayrak
yapragi kin uzunlugu, basakta basakg¢ik sayisi, gibi verim
Ogeleri incelemistir. Arastirmadan elde edilen sonuglara gore
sira aralifl genisledikce; bayrak yapragi aya genisligi,
basakta basakcik sayisi, basakta tane sayisinda artis elde
edilirken, hasat indeksinde azalma oldugunu bildirmistir.
Tohum oranindaki artis ile de; bayrak yaprag: aya genisligi,
basakta bagakcik sayisi ve hasat indeksinde azalma oldugunu
bildirmistir. Ding (2010) tarafindan yiiriitiilen bir ¢alismada,
dort farkli ekmeklik bugday cesidinin bes farkli bitki
sikhiginda  (200-300-400-500-600 bitki/m2) basakta
basakgik sayist dzellikleri incelenmistir. Sonugta, basakta
basakgik sayist 200 tohum/m2 ekim sikliginda en yiiksek
degere ulastig1 saptanmistir.

Bu aragtirmada bes farkli sira araligi (15, 17.5, 20, 22.5 ve
25 cm) ve dort farkli tohum miktarinin (300,400, 500 ve 600
tohum/m2) ¢avdarin (Secale cereale L. var. Ashim-95)
yaprak ve bazi basak oOzellikleri {izerindeki etkileri
aragtirtlmistir.

2. MATERYAL VE METOT

Arastirma, 2016-2017 yilinda Ahi Evran Universitesi Ziraat
Fakiiltesi Aragtirma Uygulama Deneme arazisinde
yiiriitiilmiistiir.

Arastirmanin yapildigi deneme yerinin aylik toplam yagis
miktar1 ve aylik ortalama sicaklik ozellikleri Sekil 1°de
verilmistir.

Sicaklik °C

Yagis (mm)

= ee JzunYillar — es—2016-2017 yili

s U700 Yillar e em e 2016-2017 yilt

Sekil 1. Denemenin yiriitildigii Kirsehir ili 2016-2017 ve
uzun yillar ait iklim degerleri
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Toprak 6rnegi alinan yiizeyin temizlenmesiyle agilan v
seklindeki ¢ukurdan 4-5 cm kalimliginda 0-30 ve 30-60
cm’lik toprak dilimi deneme alanini temsil edecek sekilde 3
farkli yerden almarak harmanlanmis toprak orneklerinden
1.5 kg toprak bir torba i¢inde Karadeniz Tarimsal Arastirma
Enstitiisii Midiirliigii Toprak Analiz Laboratuvarinda analiz
edilmistir. Arastirmanin  yiriitildigii deneme arazisinin
kimyasal ve fiziksel 6zellikleri Tablo 1’de verilmistir.

Tablo 1. Deneme Yeri Topragmnin Fiziksel ve Kimyasal
Ozellikleri

Derinlik 0-30cm 30-60cm
pH 7.59 7.63
Tuz (%) 0.02 0.02
Kireg (%) 27.9 28.39
Doygunluk (%) 55 55
Organik Madde (%) | 1.81 1.64
P205 kg/da 2.14 2.29
Potasyum (K20) 66.62 51.47

Aragtirmanin yiritiildiigii deneme arazisinin topragi; hafif
alkali, organik maddesi az, alinabilir potasyum bakimindan
yeterlidir. Alinabilir fosfor yiiksek, topragin tuz igerigi diisiik
ve kire¢ iceriginin yiiksek oldugu tespit edilmistir (Kir
2021).

Arastirma 3 tekrarlamali olarak Tesadiif Bloklarinda
Boliinmiis Parseller Deneme Desenine gore ana parsellere
sira araliklar1 (SA), (15, 17.5, 20, 22.5 ve 25 cm) ve alt
parsellere tohum miktarlari (SU) (300, 400, 500, 600
tohum/m2) olacak sekilde belirlenmistir. Arastirmada
kurulan denemenin her bir parselin sira uzunluklar: 5 m ve 6
adet sirasindan olacak sekilde planlanmigtir Parsel
biiyiikliikleri kullanilan sira araliklar1 ve tohum miktarlarina
gore 4.5 m2, 5.25 m2, 6.0 m2, 6.75 m2 ve 7.5 m2 olarak
belirlenmistir. Denemede parseller arasinda birakilacak
mesafe her parselde kullanilan sira araligi kadar
birakilmistir. Bloklar arasinda 3 m’lik araliklar birakilarak
deneme faktor kombinasyonlarina bagli, her blokta 20 parsel
olmak {izere toplam 60 parselden olugmaktadir

Aragtirmanin yapildig1 deneme alanin toprak islemesi Mayis
basinda pullukla yapilmigtir. Ekimden once ikileme islemi
ise ilk yagislardan sonra yabanci otlarla miicadele ve iyi bir
tohum yatagimin hazirlanmas: i¢in kazayagi araciligiyla
sirim yapilmigtir. Denemede Ashim 95 cavdar ¢esidi
parseller icerisinde sira araliklari ayarli olan markor
yardimiyla ¢izeler acilip elle 15 Ekim tarihinde, 4-6 cm
derinlikte yapilmustir.

Denemeler kirag kosullarda ve nadasa birakilmis arazilerde
kurulmustur. Bolgeye uygun ekim ve bakim islemleri
Onerilen yetistirme teknikleri dogrultusunda yapilmistir.
Yapilacak  toprak analizi sonuglart gbz  Oniinde
bulundurularak fosforun tamamu ile azotun bir kismi ekimle
birlikte, geri kalan azotun tamamu ilkbaharda kardeslenme
donemi sonunda uygulanmistir.
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Yaprak ve basak ornekleri her parselden tesadiifii olarak 10
ar adet olarak alimmustir. Elde edilen verilerin, varyans
analizleri “Tesadiif Bloklarinda Béliinen Parseller” deneme
desenine gore MSTAT-C paket programi kullanilarak
varyans analizi yapimistir. Ortalamalar “Duncan Coklu
Karsilastirma Testi” ile gruplandirilmistir (Steel ve Torrie,
1960).

3. BULGULAR

Aragtirmada, deneme faktorlerinin (sira araliklar1 ve tohum
miktarlar1) toplam 6 karakter iizerine etkileri incelenmistir.
Bunlar sirasiyla bayrak yaprak ayasi boyu (cm), bayrak
yapragi kin uzunlugu (cm), basakta toplam basakgik sayisi
(adet), basakta steril basak¢ik sayisi(adet), biyolojik verim
(kg/da), hasat indeksi (%) olmak {izere 6 karakterdir.

Bayrak Yaprak Ayasi Uzunlugu

Bes farkli sira araligt ve dort farklt tohum miktart
uygulanarak yiiriitilen calismada, bayrak yaprak ayasi
uzunluguna iliskin veriler tizerinde yapilan variyans analiz
sonuclart Tablo 2’de gosterilmistir.

Sira araliklariin bayrak yaprak ayasi uzunluguna etkisi
bakimindan ortalamalar (Tablo 3) degerlendirildiginde; en
yiiksek bayrak yaprak ayasi uzunlugu 18.35 cm aya
uzunlugu ile 15 cm sira araliginda elde edilmis, bunu
sirasiyla 17.81 cm aya uzunlugu ile 17.5 cm sira araligy,
17.09 cm aya uzunlugu ile 22.5 cm sira araligi ve 16.90 cm
aya uzunlugu ile 20 cm sira aralif izlemistir. Bayrak yaprak
ayast uzunlugunun en diisiik degeri 16.37 cm aya uzunlugu
ile 25 cm sira araliginda tespit edilmistir. Sira araliklari
acikliklart artisgmna bagli olarak bayrak yaprak ayasi
uzunluklarinin azaldigr tespit edilmistir. Bu durumun
bitkinin sira araliklari acikliklarina bagl olan su kaybinm
onlemek amaciyla bitkinin yapraklarini kiigiilttiigii seklinde
agiklanabilir.

Tablo 2. Bayrak yaprak ayasi uzunlugu (cm), bayrak yapragi
kin uzunlugu (cm), bagakta toplam basakeik sayisi (adet),
basakta steril basakcik sayisi(adet), biyolojik verim (kg/da),
hasat indeksi (%) iliskin variyans analiz sonuglari

F Degeri

Bayra

k aya [Kin [Toplam [Steril |Biyolojik|Hasat
Kaynak  |S D | uzunlugu | basakeik sayist [verim lindeksi
Tekerrir 2 .72 [1.672/6.5568* [0.0338 [0.778  |0.125
(A)Sira |4 [16.58 0.992)2.3267 [5.0396 4.013* [9.826**
|Araliklari ** *
(B)Tohum 3 [16.89 0.54 [3.2026* [9.297* [20.568* [9.045**
Miktarlar1 <> *
IAXB 12 [3.31* [1.812/0.5033 [3.591* [1.361  [2.476*

I* I*
Genel 59
VK (%) 6.01 @4.23 5.5 15.57 [10.61 [8.66

* p<0.05 ** p<0.01 diizeyinde 6nemli VK: Varyasyon Kaynag1

Tohum miktarlarinin bayrak yaprak ayas1 uzunluguna etkisi
bakimindan Tablo 3’deki ortalamalar degerlendirildiginde;
en yliksek bayrak yaprak ayasi uzunlugu 18.87 cm olarak
300 tohum/m2 tohumluk miktarinda elde edilmistir. Bunu



21. Yiizyilda Fen ve Teknik Dergisi 2022, 9(18), 59-65

sirastyla 17.06 cm bayrak yaprak ayast uzunlugu 500
tohum/m2 tohum miktarinda ve 17.02 cm bayrak yaprak
ayasi uzunlugu da 400 tohum/m2 tohum miktarinda oldugu
belirlenmigtir. En diisiik bayrak yaprak ayasi uzunlugu ise
600 tohum/m2 tohum miktarindan 16.27 cm olarak
belirlenmigtir. Tohum miktar1 agisindan degerlendirildiginde
tohum miktar1 arttikca bayrak yaprak uzunlugunun azaldigt
tespit edilmistir.

Tablo 3. Farkli sira araliklarinda ve tohum miktarlarinda
bayrak yaprak ayasi uzunluklarima iliskin ortalama degerler
ve ortalamalarin farklilik gruplandirmalari

Sira  |Tohum Miktari (tohum/m2)

Aras1 |300 400 500 600 Ort.
(cm)

15.0 [21.96a* [18.91bc |16.40de |16.14de [18.35a
175 |19.76b  |16.93 cde|17.36 de |17.19 cde|17.81 b
20.0 |17.96 bcd |16.52 de [16.79 de |16.34 de |16.90 bc
225 |17.32cd |16.85de [17.71bcd|16.48 de |17.09 b
25.0 |17.33cd |1591de [17.04 cde|15.20e |16.37cC
Ort. ]18.87a |17.02b |[17.06b [16.27b

*Ayni harfle gosterilen ortalamalar arasindaki fark dnemsizdir (Duncan,
p=0.05)

Tohum miktar1 artisiyla beraber bitkiler arasindaki su ve
besin maddesi rekabetinin bayrak yaprak ayasi
uzunluklarinin azalmasina sebep oldugu diistintilmektedir.

Sira araliklart X tohum miktarlari interaksiyonunun bayrak
yaprak ayasi uzunlugu iizerine etkisinin verildigi Tablo 3
incelendiginde; bayrak yaprak ayast uzunlugunun en yiiksek
degeri 21.96 cm ile 300 tohum/m2 tohum miktariyla 15 cm
sira araliginda oldugu belirlenmistir. En diisik bayrak
yaprak ayasi uzunlugu ise 25 cm sira araliginda 600
tohum/m2 tohum miktarinda 15.20 cm olarak tespit
edilmistir.

Bayrak Yaprag Kim1 Uzunlugu

Bes farkli sira araligt ve dort farkli tohum miktart
uygulanarak yiiriitilen c¢aligmada, bayrak yaprak kin
uzunluguna iliskin veriler lizerinde yapilan variyans analiz
sonuglart Tablo 2’de gosterilmistir. Farkli sira araliklarinda
ve tohum miktarlarinda bayrak yaprak kin uzunluguna iliskin
ortalama degerler ve ortalamalarin farklilik gruplandirmalari
Tablo 4’de gdsterilmistir. Arastirma sonucuna goére bayrak
yaprak kin uzunlugunun istatistiki olarak sira araliklar
acikligindan ve tohum miktar1 artigindan etkilenmedigi
belirlenmistir.

Sira araliklarinin bayrak yaprak kin uzunluguna etkisi
bakimindan ortalamalarin verildigi Tablo 4
degerlendirildiginde; Sira araliklarina gore bayrak yaprak
kin uzunluklart 20.89-22.01 cm arasinda degistigi
belirlenmigtir. Bayrak yaprak kin uzunlugu 15 cm sira
araliginda 20.89 cm olarak belirlenmistir. Bunu sirasiyla
17.5 cm sira araliginda 22.01 cm bayrak yaprak kin
uzunlugu, 20 cm sira araligi ile 21.71 ecm kin uzunlugu, 22.5
cm sira araligi ile 21.85 cm kin uzunlugu, 25 cm sira araligi
ile 21.38 cm bayrak yaprak kin uzunlugu ile takip etmistir.
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Tablo 4. Farkli sira araliklarinda ve tohum miktarlarinda
bayrak yaprak kin uzunluklarina iliskin ortalama degerler ve
ortalamalarin farklilik gruplandirmalari

Sira Tohum Miktar1 (tohum/m2)

Arast | 300 400 500 600 Ort.
(Cm)

15.0 20.89 20.15 | 2140 |21.11 | 20.89
17.5 22.06 22.68 | 21.67 |2164 | 2201
20.0 21.19 21.71 | 2137 | 2257 |21.71
22.5 22.26 2140 |2203 |21.71 |21.85
25.0 22.67 21.80 | 20.63 | 20.41 | 21.38
Ort. 21.81 2155 | 2142 |2149

*Ayni harfle gosterilen ortalamalar arasindaki fark onemsizdir (Duncan,
p=<0.05)

Tohum miktarlarinin bayrak yaprak kin uzunluguna etkisi
bakimindan ortalamalar1 gosteren Tablo 4
degerlendirildiginde; tohum miktarlarina gore bayrak yaprak
kin uzunluklar1 ortalamalarinin 21.42-21.81 cm arasinda
degistigi belirlenmistir. Bayrak yaprak kin uzunlugu 300
adet/m2  tohumluk miktarinda 21.81 cm olarak
belirlenmistir. Bunu sirasiyla 400 adet/m2 tohumluk miktar1
ile 21.55 cm bayrak yaprak kin uzunlugu, 500 adet/m2
tohumluk miktar1 ile 21.42 cm kin uzunlugu, 600 adet/m2
tohumluk miktarinda ise 21.49 cm bayrak yaprak kin
uzunlugu takip etmistir.

Basakta Toplam Basakc¢ik Sayisi

Bes farkli sira araligit ve dort farkli tohum miktari
uygulanarak yiriitilen ¢aligmada, toplam basak¢ik
sayilarina iliskin veriler iizerinde yapilan variyans analiz
sonuglar1 Tablo 2’de, sira araliklar1 ve tohum miktarlarinin
toplam basakgik sayisi ortalamalari ve ortalamalarin farklilik
gruplandirmalari Tablo 5°da verilmistir.

Sira araliklarinin bagakta toplam basakeik sayisina etkisi
bakimindan ortalamalar (Tablo 5) incelendiginde; sira
araliklarina gore basakta toplam basakgik sayist 35.733 adet
ile 15cm sira araliginda elde edilmis, bunu sirasiyla 34.717
adet toplam basakgik ile 17.5 cm sira araliginda, 33.933 adet
toplam basakgik ile 20 cm sira araliginda, 33.600 adet toplam
basakgik ile 22.5 cm sira araliginda ve 33.367 adet toplam
basakgik ile 25 cm sira araliginda elde edilmistir.

Tablo 5. Sira Araliklart ve Tohum Miktarlarinin Bagakta
Toplam Basake¢ik Sayisi Ortalamalart ve Ortalamalarin
Farklilik Gruplandirmalari

Sira Tohum Miktar1 (tohum/m?2)
Arast | 300 400 500 600 Ort.
(cm)
150 | 35.733 37.267 | 35.533 | 34.400 | 35.733
175 | 35.933 34.867 | 35.000 | 33.067 | 34.717
20.0 | 35.267 34.000 | 33.933 | 32.533 | 33.933
22,5 | 35.467 32.667 | 33.000 | 33.267 | 33.600
25.0 | 34.400 32.933 | 33.200 | 32.933 | 33.367
Ort. 35.360 a* | 34.347 | 34.133 | 33.240

ab ab b

*Ayni harfle gosterilen ortalamalar arasindaki fark onemsizdir (Duncan,
p<0.05)
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Tohum miktarlarinin toplam basak¢ik sayisi {izerine
etkisinin verildigi Tablo 5’deki ortalamalar
degerlendirildiginde; en yiiksek basakta toplam basakgik
sayisinin 35.360 adet ile 300 tohum/m?2 tohumluk miktarinda
elde edilmistir. Bunu sirasiyla 34.347 adet toplam basakgik
ile 400 tohum/m?2 tohumluk miktarinda, 34.133 adet toplam
basakgik ile 500 tohum/m2 tohumluk miktarinda ve en diisiik
basakta toplam basakgik olan 33.240 adet ise 600 tohum/m2
tohumluk miktarinda elde edilmistir.

Basakta toplam basake¢ik sayisinin en yiiksek degeri (35.360
adet) en diisiik tohum miktar1 olan 300 tohum/m2’den elde
edilirken, basakta bagak¢ik sayisi en diisiik degeri (33.240
adet) ise en yiiksek tohum miktart olan 600 tohum/m2’den
elde edilmistir. Tohum miktar1 arttik¢a basakta da basak¢ik
sayisinin azaldig1 belirlenmistir. Atak ve Ciftgi (2005)
tarafinda yapilan ¢aligmada en yiiksek basakg¢ik sayisinin,
160 kg/ha ekim sikliginda 28.17 adet ile saptanmis, bu ekim
sikligini, 25.91 adet ile 240 kg/ha ekim siklig1 ve 25.12 adet
ile 200 kg/ha ekim siklig1 izledigini bildirmislerdir. Ekim
sikligr arttikca bagsakcik sayilarinda belirgin azalmalar
oldugunu bildirmektedirler. Bulgularimiz Atak ve Ciftci
(2005), Ogztiirci  (2009) ve Ding (2010) yiiriittiikleri
calismalarindaki bulgularla benzerlik gostermektedir.
Tohum miktarmin artisina bagl olarak birim alandaki bitki
sayisi ve bagak sayist artmasiyla bitkilerin ihtiya¢ duydugu
su ve besin maddesi i¢in rekabet artmistir. Bu rekabetin
artmastyla basakta basakcik sayisinda azalma meydana
geldigi diisiiniilmektedir. Oztiirkci (2009), tarafindan Van
ekolojik kosullarinda 2007-2008 yetistirme sezonunda
yiiriitillen ¢aligmada, dort farkli sira araliga (15, 20, 25, 30
cm) ve Ui¢ farkli tohum miktarinin (400, 500, 600 tohum/m2)
cavdarin (Secale cereale L. var. Aslim-95) tane verimi
(kg/da) ve verim Ogeleri lizerindeki etkileri belirlenmistir.
Aragtirmadan elde edilen sonuglara goére sira araligi
genisledikge; bagakta basakcik sayisi, artis elde ettigini
bildirmistir. Hasat indeksinde azalma oldugunu bildirmistir.
Tohum oranindaki artig ile bayrak yapragi aya genisligi,
basakta basakgik sayisi ve hasat indeksinde azalma oldugunu
bildirmistir.

Basakta Steril Basak¢ik Sayisi

Bes farkli sira araligt ve dort farkli tohum miktart
uygulanarak yiiriitilen ¢alismada, basakta steril basak¢ik
sayisina iliskin variyans analiz sonuglar1 Tablo 2’de, sira
araliklar1 ve tohum miktarlar1 ortalamalari ve ortalamalarin
farklilik gruplandirmalari ise Tablo 6’de verilmistir.

Sira araliklarinin basakta steril basak¢ik sayisina etkisi
bakimindan ortalamalarin verildigi Tablo 6 incelendiginde;
en yiiksek steril bagsakgik sayisinin 3.90 adet ile 22.5c¢m sira
araliginda elde edilmis, bunu sirasiyla 3.85 adet steril
basakgeik ile 25 cm sira araliginda, 3.31 adet steril basak¢ik
ile 20 cm sira araliginda, 3.40 adet steril bagak¢ik ile 17.5 cm
sira araliginda ve en diisiik steril bagakc¢ik sayisi olan 3.17
adet ise 15 cm sira araliginda elde edilmistir. Sira araliklart
degisimine ile basakta steril basak¢ik sayilar1 3.17-3.90 adet

arasinda degistigi belirlenmistir.
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Tablo 6. Sira Araliklar1 ve Tohum Miktarlarinin Bagakta
Steril Basakg¢ik Sayisi Ortalamalar1 ve Ortalamalarin
Farklilik Gruplandirmalari

Sira Tohum Miktar1 (tohum/m2)

Aras1 (300 400 500 600 Ort.
(cm)

15.0 240 ¢e* 3.53cd |2.66 de |4.10abc|3.17 b
17.5 3.43 cde 3.16 cde|2.90 de |4.13 abc|3.40 ab
20.0 3.63 bcd 3.40 cde|3.33 cde|2.90 de [3.31 b
22.5 3.26 cde 3.70 bcd|4.00 abc|4.63 ab [3.90 a
25.0 2.66 de 3.33cde|4.60ab |4.83a [3.85a
Ort. 3.08 b 342b [350b |4.12a

*Ayni harfle gosterilen ortalamalar arasindaki fark dnemsizdir (Duncan,
p=<0.05)

Tohum miktarlarinin steril basak¢ik sayisina etkisi
bakimindan ortalamalarin gosteren Tablo 6
degerlendirildiginde; en yiiksek steril basak¢ik sayisinin
4.12 adet ile 600 tohum/m2 sikliginda elde edilmistir. Bunu
sirastyla 3.50 adet steril basakgik ile 500 tohum/m2
sikliginda, 3.42 adet steril basak¢ik ile 400 tohum/m2
sikliginda ve en diisiik steril bagak¢ik sayisi olan 3.08 adet
ile 300 tohum/m2 sikliginda elde edilmistir. Tohum
miktarlar1 degisimi ile basakta steril basak¢ik sayilar: 3.08-
4.12 adet arasinda degistigi belirlenmistir. Sira araliklar ve
tohum miktarlar1 artiglartyla beraber steril bagakcik
sayilarinda artig oldugu belirlenmistir. Bu degisimin ekolojik
faktorlerden kaynaklandigi diistiniilmektedir.

Sira araliklar1 X tohum miktarlari interaksiyonunun basakta
steril basakg¢ik sayisi {izerine etkisinin verildigi Tablo 6
incelendiginde; basaktaki steril bagak¢ik sayisinin en yiiksek
degeri 4.83 adet ile 600 tohum/m2 tohum miktariyla 25 cm
sira araliginda oldugu belirlenmigtir. En diisiik bagsaktaki
steril basakgik sayisi ise 15 cm sira araliginda 300 tohum/m2
tohum miktarinda 2.40 adet olarak tespit edilmistir.

Biyolojik Verim (kg/da)

Bu calismada, Aslim 95 cavdar cesidinde bes farkli sira
araligi ve dort farkli tohum miktarinin biyolojik verime
iliskin varyans analiz sonuglar1 Tablo 2’de verilmistir. Sira
araliklar1 ve tohum miktarlar1 ortalamalar1 ve ortalamalarin
farklilik gruplandirmalart ise Tablo 7’de verilmistir. Sira
araliklarina bagli olarak biyolojik verim ortalamalarinin
verildigi Tablo 7 incelendiginde; en yiiksek biyolojik verimi
1137.2 da/kg ile 15 cm sira araliginda belirlenmis, bunu
sirastyla 1122.9 da/kg ile 17.5 cm sira araliginda, 1091.0
da/kg ile 20 cm sira aralifinda, 987.4 da/kg ile 22.5 cm sira
araliginda ve en diisiik biyolojik verim ise 962.8 da/kg ile 25
cm sira araliginda belirlenmistir. Sira araliklarinin biyolojik
verim agisindan 6nemli oldugu ve sira aralig1 genisledikge
biyolojik verimin azaldig1 goriilmektedir. Chen dig. (2010)
tarafindan kiglhik bugday {retimi {izerinde yaptigi
calismasinda sira araliklari arttik¢a topragm su kaybinin
(evapotranpsirasyon) arttigini bildirmislerdir. Sira araligt
acikligina bagl olarak topragin su kaybinin artmasi bitki
gelisimini olumsuz etkiledigi ve biyolojik verimi diisiirdiigii
diistiniilmektedir (Yagmur ve Kaydan, 2008).
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Tablo 7. Sira Araliklar1 ve Tohum Miktarlarinin Biyolojik

Verim  Ortalamalar1  ve  Ortalamalarin ~ Farklilik

Gruplandirmalari

Sira Tohum Miktar: (tohum/m2)

Arasi 300 400 500 600 Ort.

(cm)

15.0 847.6 1135.1 1225.3 1340.9 1137.2 a

17.5 937.7 1109.9 1197.2 1246.7 1122.9 ab

20.0 967.3 1109.7 1074.3 1212.6 1091.0
abc

225 753.2 993.8 1048.8 1153.9 [987.4 bc

25.0 860.1 1010.8 1057.7 922.7 962.8 ¢

Ort. 873.2¢c* |1071.8b |[1122.7ab |1175.4a

*Ayni harfle gosterilen ortalamalar arasindaki fark onemsizdir (Duncan,
p=<0.05)

Tohum miktarlarina bagli olarak biyolojik verime iliskin
ortalamalar1 gosteren Tablo 7 ele alindiginda ise; en yiiksek
biyolojik verimin 1175.4 da/kg ile 600 tohum/m2 tohumluk
miktarinda belirlendigi ve bunu 1122.7 da/kg ile 500
tohum/m?2 tohumluk miktari, 1071.8 da/kg ile 400 tohum/m2
tohumluk miktari takip etmistir. En diigiik biyolojik verim ise
873.2 da/kg ile 300 tohum/m2 tohumluk miktarinda oldugu
belirlenmistir.

Tohum miktarlar1 arttikca biyolojik verimin arttig1
goriilmektedir. Rakamlardan da anlasilacagi gibi en diisiik
biyolojik verim en seyrek ekimden, en fazla biyolojik verim
ise en sik ekimden elde edilmistir. Bu durumun m2’deki
tohum miktar1 artisina bagli olarak artan bitki sayisinin
biyolojik verimi de arttirdig1 diigiiniilmektedir.

Hasat Indeksi (%)

Bes farkli sira araligt ve dort farkli tohum miktart
uygulanarak yiiriitiilen ¢alismada, hasat indeksine iliskin
varyans analiz sonuglar1 Tablo 2’da, sira araliklar1 ve tohum
miktarlart  ortalamalar1  ve  ortalamalarin  farklilik
gruplandirmalart ise Tablo 8’da verilmistir.

Sira araliklarinin  hasat indeksine iligkin ortalamalar
incelendiginde; en yiiksek hasat indeksi % 30 ile 15 cm sira
araliginda belirlenmis, bunu sirasiyla % 28 ile 22.5 cm sira
araliginda, % 27 ile 17.5 cm sira araliginda, % 25 ile 20 cm
sira araliginda ve en diisiik hasat indeksi ortalamasi ise % 24
ile 25 cm sira araliginda belirlenmistir (Tablo 8). Sira aralig
acikliklart artigina bagli olarak hasat indeksinde azalma
oldugu belirlenmistir. En yiiksek hasat indeksi en diisiik (15
cm) sira araligindan elde edilmistir. Hasat indeksinin tane
verimi ve biyolojik verime bagli oldugu goéz Oniine
alindiginda bu degerlerdeki degisikliklerden dogrudan
etkilenmektedir. Sira aras1 mesafenin artmasiyla tane verim
miktarmin ve biyolojik verimin distiigii belirlenmistir.
Ancak tane verimdeki disiisiin biyolojik verimi diislisiine
oranla daha fazla olmasindan dolayr hasat indeksinin
azalmasina neden oldugu diistiniilmektedir.

Tohum miktarlarma iliskin hasat indeksi ortalamalar1 ele
alindiginda ise; en yiiksek hasat indeksi % 29 ile 400
tohum/m2 tohumluk miktarinda belirlendigi ve bunu % 28
ile 300 tohum/m2 tohumluk miktarinda, % 27 ile 500
tohum/m2 tohumluk miktar1 takip etmistir. En diisiik hasat
indeksi ise % 24 ile 600 tohum/m2 tohumluk miktarinda
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oldugu belirlenmistir. Calismada tohum miktariin
artmasiyla hasat indeksinin azaldig1 belirlenmistir. Akkaya
(1994) yaptig1 caligmasinda tohumluk miktar: arttik¢a hasat
indeksinde azalma oldugunu belirtmistir. Arastirmada elde
ettigimiz bulgular Akkaya (1994) arastirmalarindaki
bulgular ile benzerlik gosterirken, Ustiinalp (2010) artan
ekim sikliginin hasat indeksine etkisinin olmadigini,
Gengtan ve Balkan (2008) ise tohumluk miktarindaki artisa
bagli olarak hasat indekisinin de arttigini bildirmislerdir.
Baker (1982) ise hasat indeksinin ekim sikligina bagli olarak
degisiminin bolgeler arasindaki cevresel faktorlerden ileri
geldigini bildirmistir. Sonug olarak tohum miktarlarina bagl
olarak bitkiler arasi1 rekabet ve ¢evresel farkliliklar sonucu
hasat indeksinde farkliliklar olugmasma sebep oldugu
diisiiniilmektedir.

Tablo 8. Sira Araliklari ve Tohum Miktarlarinin Hasat

Indeksi  Ortalamalari1 ve  Ortalamalarin  Farklilik

Gruplandirmalar1

Sira Tohum Miktar1 (tohum/m2)

Aras1 (300 400 500 600 Ort.

(cm)

15.0 30.0 abcde* [29.3 abcde  |31.3ab  |30.3 abcd|30.3 a

175 31.0 abc 29.3abcde  |24.3 defg|25.0 27.4

cdefg abc

20.0 25.0 cdefg |28.3 abcdef |27.7 22.7fg |25.9bc
abcdef

22.5 32.0a 29.7 abcde |28.0 25.2 28.7 ab
abcdef  |bcdefg

25.0 24.0 efg 28.3 abcdef |25.0 21.0g |246¢C
cdefg

Ort. 28.4a 29.0a 27.3a |24.8b

*Ayni harfle gosterilen ortalamalar arasindaki fark onemsizdir (Duncan,
p=<0.05)

Sira araliklart X tohum miktarlar1 interaksiyonunun hasat
indeksi lizerine etkisinin verildigi Tablo 8 incelendiginde;
hasat indeksinin en yliksek degeri % 32 ile 300 tohum/m2
tohum miktartyla 22.5 cm swra araliginda oldugu
belirlenmistir. En diisiik hasat indeksi ise 25 cm sira
araliginda 600 tohum/m2 tohum miktarinda % 21 olarak
tespit edilmistir. Oztiirkci (2009), tarafindan Van ekolojik
kosullarinda 2007-2008 yetistirme sezonunda ylriitiilen
calismada, dort farkli sira araligi (15, 20, 25, 30 cm) ve g
farkli tohum miktarinin (400, 500, 600 tohum/m?2) ¢avdarin
(Secale cereale L. var. Ashim-95) tane verimi (kg/da) ve
verim  Ogeleri  lizerindeki  etkileri  belirlenmistir.
Arastirmadan elde edilen sonuglara goére sira aralii
genisledikce; hasat indeksinde azalma oldugu bildirilmistir.
Tohum oranindaki artis ile bayrak yapragi aya genisligi,
basakta bagakcik sayis1 ve hasat indeksinde azalma oldugunu
bildirmistir (Kaydan ve ark. 2011; Kaydan ve Yagmur 2008)

4. TARTISMA VE SONUCLAR

Arastirmada sira agikliklarina bagli olarak incelenen
karakterler tizerinde yapilan analiz sonuglara gore; bayrak
yaprak ayasi uzunlugu, basakta toplam basak¢ik sayisi,
biyolojik verim ve hasat indeksine iliskin en yliksek degerler
en dar sira araligi olan 15 cm’den elde edilmigtir. Bu
karakterler yoniinden en diigiik degerler ise en genis sira
aralig1 olan 25 cm’den elde edilmistir. Bayrak yaprak kin
uzunluguna iliskin en yiiksek deger 17.5 cm sira araliginda
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elde edilirken, en diisiik deger 15 ¢cm sira araliginda elde
edilmistir. Bagakta steril basakg¢ik sayisina iligkin en yiiksek
deger 22.5 c¢m sira araliginda elde edilirken, en diisiik deger
15 cm sira araliginda elde edilmistir.

Tohum miktarlari bakimindan basakta steril bagak¢ik sayist
ve biyolojik verimine iliskin en yiiksek deger en yiiksek
tohum miktart olan 600 tohum/m2 tohum miktarindan elde
edilirken, en diisiik deger ise en diisiik tohum miktar1 olan
300 tohum/m2 tohum miktarindan elde edilmistir. Bayrak
yaprak ayasi uzunlugu ve basakta toplam basak¢ik sayisina
iliskin en yiiksek deger en diigilk tohum miktar1 olan 300
tohum/m2 tohum miktarindan elde edilirken, en diisiik deger
ise en yiliksek tohum miktar1 olan 600 tohum/m2 tohum
miktarindan elde edilmistir. Bayrak yaprak kin uzunluguna
iliskin en yiliksek deger 300 tohum/m2 tohum miktarindan
elde edilirken, en diisiik deger ise en diisiik tohum miktari
olan 500 tohum/m?2 tohum miktarindan elde edilmistir. Hasat
indeksine iligkin en yiiksek deger 400 tohum/m2 tohum
miktarindan elde edilirken, en diisiik deger ise en diisiik
tohum miktar: olan 600 tohum/m2 tohum miktarindan elde
edilmistir. Sonug olarak en yiiksek biyolojik verim degeri 15
cm sira araliginda ve 600 tohum/m2 tohum miktarinda elde
edilmigtir. Aragtirmada yapilan degerlendirmeler tek yillik
verilere dayanmaktadir. Kirsehir ve bolge ekolojisinde
yapilacak benzer ¢aligsmalar konuyla ilgili daha fazla bilgiye
ulagmay1 saglayarak yapilacak yorumlarin giivenirliligini
arttiracagi diisiiniilmektedir.
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Abstract: This study was carried out to determine the effects of molybdenum foliar fertilizer
applied at different periods (before flowering, after flowering, before + after flowering) on
the yield of NC-7 peanut variety, which is the standard variety of the region, in the field of
Eastern Mediterranean Agricultural Research Institute in 2000-2001. The experiment was set
up in a randomized block design with 3 replications. 100 seed weight, 76-101 gr., shelling
percentage 60.2-69.5 % pod yield was found between 2554-6986 kg ha-1. According to these
results, molybdenum foliar fertilizer application can be recommended before + after
flowering in terms of pod yield in NC-7 peanut variety.

Keywords: Peanut, Molybdenum, Seed quality, Seed yield.

Yerfistiginda Farklhh Zamanlarda Molibden Yaprak Giibresi Uygulamasinin

Verim Uzerine Etkileri

Ozet: Bu galisma 2000-2001 yillarinda Dogu Akdeniz Tarimsal Arastirma Enstitiisii
Miidiirliigli arazisinde Bolgenin standart ¢esidi olan NC-7 yerfistifi ¢esidinde farkl
donemlerde (¢igeklenme Oncesi, ¢igeklenme sonrast, ¢igeklenme dncesi + sonrasi) uygulanan
molibden yaprak giibresinin verim tizerine etkilerini belirlemek amaci ile ytirtilmiistiir.
Deneme tesadiif bloklar1 deneme deseninde 3 tekrarlamali olarak kurulmustur. Denemede
incelenen 6zelliklerden 100 dane agirhigi 76-101 gr, i¢ oran1 % 60,2-69,5 ve meyve verimi
2554-6986 kg ha! arasinda bulunmustur. Bu sonuglara gére NC-7 yerfistig1 cesidinde meyve
verimi bakimindan g¢igeklenme Oncesi + sonrast molibden yaprak giibresi uygulamasi
Onerilebilir.

Anahtar Kelimeler: Yer fistigi, Molibden, Tohum kalitesi, Tohum verimi.
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ihtiva ettiginden kiymetli bir hayvan yemidir.

2013).

Yerfistig1 tohumlar1 insanlar ve hayvanlar igin dnemli bir
besin kaynagi olup protein, yag, karbonhidrat, vitamin ve
mineral yoniinden zengin bir igerige sahiptir.Yerfistigi
tohumlarinda, ortalama % 44-56 oraninda sabit yag bulunur.
Bu yag pek cok bitkisel yagdan daha distiin kalite
ozelliklerine sahiptir. Yag1 ¢ikarildiktan sonra geriye kalan
yerfistig1 kiispesi ve diger bitki kisimlar1 yiiksek protein
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Diinyada yerfistig1 iiretiminin yaklasik yarist yagi icin, %
40’1 gerez, sekerleme gibi alanlarda insan gidasi seklinde ve
%10’u ise yem ve tohum olarak kullanilmaktadir. 2020 y1l1
diinya kabuklu yerfistig1 ekim alan1 31.568.826 ha, iiretimi
53.638.932 tondur (Anonim, 2020). 2021 yili Tirkiye
kabuklu yerfistigi ekim alan1 57.919 ha, tretim 234.167
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tondur (Anonim, 2021). Ulkemizdeki iiretilen yerfistiginin
tamami ¢erezlik olarak tiiketilmektedir.

Kiregli ve asidik topraklarda yerfistigi tohumlariin
molibden ve kobalt ile kaplanmasi ile bitkinin azot alimi1 ve
verimine etkisini aragtirmak iizere yapilan ¢alismada kobalt
uygulamasinin bir etkisinin olmadigi ancak molibden
uygulamasinin bitkinin yapraklarinda azot igerigi ve meyve
verimini artirdig1 saptanmistir (Rosolema ve Caires 1998).

Yerfistiginda pH’st diisiik topraklarda kire¢ ve molibden
uygulamasinin verim ve yaprakta azot igeriginin artmasina
onemli etki yaptigi kire¢ uygulamadan molibden
uygulamasinda ise % 28 kadar verim artis1 goriilmiistiir.
(Quaggio vd., 2004).

Nohut bitkisinde farkli dozlarda (0; 0,05; 0,10; 0,15 ve 0,20
ppm Mo) amonyum molibdat uygulamasinda bitkilerde azot
kazancinin en fazla 0,15 ppm molibden dozundan 0,473
g/bitki (18,92 kg/da) azot kazanci oldugu bildirilmistir
(Akkus ve Miiftiioglu 2010).

Bakla bitkisinde farkli dozlardaki molibden (0; 0,05; 0,10;
0,15 ve 0,20 ppm Mo) uygulamasinin azot fiksasyonuna
etkilerini gérmek amaci ile yapilan ¢aligmada bitkide toplam
azot kazancinin en fazla 0,15 ppm uygulamasinda oldugu
bildirilmistir (Vuralin ve Miiftiioglu 2012).

Hindistan’da Tamil Nadu’nun Madurai ve Sivagangai
Bolgelerinde topraklarin molibden seviyelerini belirlemek
amact ile 202 6rnek alarak yapilan ¢aliymada; Sivagangai’de
0,028-0,661 mg kg?, Madurai’de 0,035-0,961 mg kg*
molibden igerigi tespit edilmis. Mas fasiilyesi i¢in her iki
ilcede molibden kritik simirmm 0,043 mg kg oldugu tespit
edilmistir. Buna gore topraklar 3 Kkategoriye; diisiik:
<0,043mg kg, orta: 0,043-0,082 mg kg, yiiksek:> 0,082
mg kg?' aynlmistir. Mas fasiilyesinde 0,075 mg kg*
molibden uygulamasinin yiiksek verim igin yeterli oldugu,
0,082 mg kg uygulamasindan sonra verim artis1 olmadig1
bildirilmistir (Velmurugan vd., 2013).

Bitkide molibden eksikligi belirtilerinin azot eksikligine
benzedigi, molibdenin azot aliminda 6nemli oldugu ve
molibden eksikliginin azot fikse eden baklagillerde sik
goriildiigi tespit edilmistir (Uchida, 2014).

Yerfistiginda selat formunda farkli dozlarda molibden
yaprak giibresi uygulamasinin etkilerini gérmek i¢in yapilan
caligmada; en yiiksek doz olarak uygulanan 3 gr/litre
dozunda bitkide meyve sayisi, tohum sayisi, olgun meyve
sayis1, yan dal sayisi, tohum uzunlugu, 100 tohum agirligi ve
meyve verimi en yiksek bulunmus. Molibden
uygulamasinin bitkide azot alimini tegvik ettigi bildirilmistir
(Manjili vd., 2014).

Yerfistiginda ti¢ farkli sodyum molibdat (0,5-1,0-1,5 kg Mo
hal) uygulamasinda meyve verimi i¢in 2388 kg ha™* verime
karsilik gelen 0,85 kg ha™! sodyum molibdat diizeyinin uygun
oldugu bulunmugtur (Choudhary vd., 2017).

Bor ve molibden uygulamasinin yerfistiginda nodiilasyonu,
azot fiksasyonunu, verim ve verim unsurlarmi artirdigi
belirtilmistir (Nasar vd., 2018).
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Bitkilerde molibden alimmin toprak pH’s1 tarafindan
etkilendigi, pH artisi ile molibden alimmin arttigi,
molibdenin toprakta azot, fosfor ve demirin kullaniminda,
baklagillerde azot fiksasyonunda etkili oldugu ve tarim
topraklarinda toplam molibdenin 0,2-5 mg kg'* seviyelerinde
oldugu tespit edilmistir (Demir, 2019).

Crusciol vd., (2019), yerfistiginda bakteri asilamasi ile
molibden giibrelemesinin bitkide nodiilasyonu artirdigini,
bitki basina dolu dane olusumu ve meyve sayisini artirdigini,
meyve verimini olumlu etkiledigini bildirmislerdir.

Toprak pH’s1 yiikseldikge molibden kullanilabilirliginin
arttig1 ve bu nedenle pH’s1 6 ve lizerinde olan topraklarda
molibden eksikliginin nadir olarak goriildiigli belirtilmistir
(Anonymous, 2020).

Yerfistiginda ¢igceklenme baslangicinda farkli dozlarda (O,
50, 100, 200, 400 ve 800 g ha') molibden yaprak giibresi
uygulamasinin tohumda protein ve lipid igerigi ile
agronomik karakterleri etkilemedigi bunun yaninda tohumda
molibden igeriginin arttig1 belirtilmistir (Filho vd., 2020).

Ulkemizde yerfistig1 iiretiminde Cukurova Bolgesi dnemli
bir yere sahiptir. Ureticiler her zaman igin verimi artirmaya
yonelik olarak degisik arayislar igerisine girmektedirler.
Bunda da en kolay bagvurabilecekleri yol yaprak giibresi
uygulamalari olmaktadir. Cukurova Bolgesinde yerfistiginin
farkli gelisme donemlerinde yaprak giibresi olarak molibden
uygulamasinin verim iizerine etkilerini gormek amaci ile bu
calisma yapilmgtir.

2.MATERYAL VE METOT

2.1. Materyal

Denemede bolgenin standart ¢esitlerinden olan 1986 yilinda
tescil ettirilen NC-7 ¢esidi kullanilmigtr.

2.2. Metot

Denemeler 2000 ve 2001 yillarinda Dogu Akdeniz Tarimsal
Arastirma Enstitlisi Miidiirliigii arazisinde iki yil siire ile
kurulmusgtur. Deneme tesadiif bloklar: deneme desenine gore
3 tekrarlamali olarak uygulanmistir. Siklik 70x25 cm ve
giibre dozu saf olarak 50 kg hal N ve P seklinde
uygulanmistir. Molibden bitkinin ¢igeklenme Oncesi,
cicekleneme sonrast ve ¢igeklenme Oncesi + sonrasi
zamanlarda uygulanmistir. Kullanilan yaprak giibresinin
onerilen dozu (25 ml/da) uygulanmigtir. Bitkilerin ekimleri
ilk y11 18 Nisan 2000 ve ikinci yil 17 Nisan 2001 tarihlerinde
yapilmistir. Hasatlar ilk yil 2 Ekim 2000 ve ikinci yil 25
Eyliil 2001 tarihlerinde gerceklestirilmistir. Ikinci yil
denemede prodenya ( Spodoptera littoralis (Boisd.)) zarari
goriilmesi iizerine 30 Temmuz 2001°de hexaflumuron etkili
maddeli ilag atilmistir. Denemenin yapildig1 topraklar
organik madde yoniinden zayif (%]1,3), kire¢ bakimindan
zengin (%18), pH yoniinden hafif alkali (%7,9-8,1), tuz orani
ise (%0,08) cok diisiik, Killi-siltli yapiya sahiptir. Parsellerde
bitkiler 3 sirali olarak ekilmis olup deneme sonuglart hasat
edilen orta siralardan elde edilmistir. Denemede ekilen
parsel alanlar1 10,5 m?dir. Incelenen 6zellikler; 100 dane
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agirhigr (gram), i¢c oran1 (%) ve dekara meyve verimidir (kg
hah).

3. BULGULAR VE TARTISMA

Cukurova Bolgesi’nin standart gesidi olan NC-7 yerfistigt
¢esidinde bitkinin degisik gelisme sathalarinda (¢igeklenme
oncesi, ¢igekleneme sonrasi ve gigeklenme dncesi + sonrasi)
uygulanan molibden yaprak giibresi uygulamalarinin verim

ve verim unsurlari {izerine etkilerini gérmek iizere 2 yil siire
ile yapilan bu g¢alismada elde edilen sonuglar asagida
verilmistir.

NC-7 Yerfistig1 ¢esidinde degisik gelisme donemlerinde
yapilan molibden yaprak giibresi uygulamalarinda elde
edilen 100 tohum agirlig1, i¢ orani ve meyve verimi degerleri
Cizelge 1’de goriiliiyor.

Cizelge 1. NC-7 Yerfistig1 Cesidinde Degisik Donemlerde Yapilan Molibden Yaprak Giibresi Uygulamalarinda 100 Tohum

Agirligy, i¢ Orani ve Meyve Verimi Degerleri

100 Tohum Ag. I¢ Oran1 (%) Meyve Verimi (kg
Uygulamalar (gr) ha?)
Lyil [ 2yl | ort. | 1.yil | 2.yal | ort. | L.yl | 2.y1l | ort.
Kontrol 89,8 | 84,3 | 87,0695 | 66,2 | 67,8 | 5471 | 2585 | 4028
abc | bcd a
Cic. Oncesi 78,3 | 936 | 859|672 | 61 | 64,1 | 5938 | 2554 | 4246
cd ab bc
Cic. Sonrast | 76,2 | 101,6 | 88,9 | 67,9 | 63,6 | 65,8 | 5578 | 3184 | 4381
d a ab
Ci¢.Onc.+Sonr. | 77,1 | 96,3 | 86,7 | 65,2 | 60,2 | 62,7 | 6986 | 2876 | 4931
d ab c
Ortalama 80,4 | 94,0 67,5 | 62,7 5993 | 2800
b a b a b
EGF yil:8,92* yil:2,67%* yil:481,2%*
(*): (%5), uyg.:6.d. uyg.:2,87* uyg.:o6.d.
(**): yilxuyg.:12,51* yilxuyg.:6.d. yilxuyg.:6.d.
(%1)6nemli

3.1. 100 Tohum Agirhg:

Cizelge 1’de incelendigi gibi NC-7 yerfistig1 ¢esidinde 2 yil
boyunca degisik gelisme donemlerinde molibden yaprak
giibresi uygulamasinda 100 tohum agirligi degerleri 76,2-
101,6 gr arasinda degismistir. Denemede yillar ve yillar x
uygulamalarin interaksiyonlart1 %5 diizeyinde O6nemli
¢ikmis, uygulamalar ise tek basina dnemsiz olmustur. 101,6
er ile ikinci yil ¢igeklenme sonrasi yapilan uygulamada 100
tohum agirlig1 en yiiksek elde edilmis, 76,2 gr ile birinci y1l
ciceklenme sonrasi yapilan molibden uygulamasinda 100
tohum agirlig1 en diisiik saptanmistir. Yillara gore birinci y1l
80,4 gr, ikinci yil 94 gr 100 tohum agirhigi alinmistir.
Molibden yaprak giibresinin uygulama zamanlarina gére 100
tohum agirhigr degerlerine bakacak olursak en yiiksek 100
tohum agirlig1 88,9 gr ile ¢iceklenme sonrasi uygulamasinda,
en diisiik 85,9 gr ile cigceklenme Oncesi uygulamasinda tespit
edilmistir. Yerfistiginda degisik gelisme donemlerinde
molibden yaprak giibresi uygulamasinin 100 tohum agirligi
tizerine pek etkisi olmamustir, ancak yerfistiginda meyve
verimi artisi ile 100 tohum agirhiginin diistiigii goriilmiistiir.
Yapilan denemelerde birinci y1l meyve verimleri ikinci yila
gore daha yiiksek c¢ikmistir. Burada ikinci yil denemede
prodenya (Spodoptera littoralis ) zararlisinin etkili olmasi
meyve verimlerini diigiirmiistiir. Ortalama meyve verimi
degerleri ikinci yil birinci yila gore % 53,2 kadar diismis,
100 tohum agirlig1 degerleri ikinci y1l birinci yila gore %
13,6 kadar bir artis gostermistir. Molibden yaprak giibresi
uygulamasinin yerfistiginda 100 tohum agirhigr iizerine
etkisi olmamasi (Choudhary vd., 2017; Nasar vd., 2018)
arastiricilarin  bulgular1 ile uyusmamakta, ancak diger

arastricilarin destekleyen bulgulari da vardir (Anonymous,
2020; Filho vd., 2020). Toprak pH’s1 yiikseldik¢e molibden
kullanilabilirliginin artt1g1 ve bu nedenle pH’s1 6 ve iizerinde
olan topraklarda molibden eksikliginin nadir olarak
goriildiigi  belirtilmigtir  (Anonymous, 2020), deneme
alaninin toprak pH’s1 7,9-8,1 olmasinin bunda etkili oldugu
soylenebilir.

3.2. i¢ Oram

Yapilan ¢alismaya gore NC-7 yerfistig1 ¢esidinde molibden
yaprak  giibresinin  degisik gelisme  donemlerinde
uygulanmasi ile iki yillik i¢ orami rakamlart % 60,2-69,5
arasinda degisim gostermistir. En yiiksek birinci y1l kontrol,
en diisiik ikinci y1l ¢igeklenme Sncesi ve sonrast molibden
uygulamasinda belirlenmistir. Istatistiki analizlerde yillar
arasindaki fark % 1 diizeyinde 6nemli, uygulamalar % 5
seviyesinde onemli ve yillar x uygulamalar interaksiyonu
o6nemsiz ¢ikmistir. Yillara gore birinci yil daha yiiksek (%
67,5), ikinci y1l daha diisiik (% 62,7) i¢ oranlar1 saptanmustir.
Molibden yaprak giibresinin uygulanma zamanlarina gore i¢
orani rakamlar1 % 62,7-67,8 arasinda saptanmis, en yiiksek
deger kontrol, en diisiik deger ise ¢igeklenme Oncesi +
sonrast uygulamasinda bulunmustur. Molibden yaprak
giibresi uygulamasi ile NC-7 yerfistig1 ¢cesidinde i¢ oraninin
bir miktar diistigii sOylenebilir. Burada aslinda i¢ oraninin
diismesi meyvede kabuk yapismin giiclenmesinden de
kaynaklanabilir.
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3.3 Meyve Verimi

NC-7 yerfistigi cesidinde degisik gelisme zamanlarinda
molibden yaprak giibresi uygulamasinda meyve verimine
gore yillar arasindaki degisim % 1 diizeyinde Onemli,
uygulamalar ve yillar x uygulamalar interaksiyonu 6nemsiz
olmustur. Ortalama meyve verimi degerleri birinci y1l 5993
kg ha'l, ikinci y11 2800 kg ha™? bulunmus, ikinci yil bitkilerde
prodenya (Spodoptera littoralis) zararmin etkili olmasi ile
verimde diisiis yasanmigtir. Molibden yaprak giibresinin
uygulama zamanlarina gore ortalama verimleri 4028-4931
kg ha?l arasinda saptanmus en diisiik kontrol, en yiiksek
ciceklenme Oncesi + sonrasi molibden yaprak giibresi
uygulamasinda alinmistir. Molibden uygulamasi ile meyve
verimi artiglar1 diger arastiricilar tarafindan da teyit
edilmistir (Rosolema ve Caires, 1998; Quaggio vd., 2004;
Velmurugan vd., 2013; Manjili vd., 2014; Choudhary vd.,
2017; Nasar vd., 2018; Crusciol vd., 2019).

4, SONUCLAR VE ONERILER

Dogu Akdeniz Tarimsal Arastirma Enstitiisi Mudiirligi
arazisinde 2000-2001 yillarinda Cukurova Bolge’sinin
standart ¢esidi olan NC-7 yerfistig1 ¢esidinde degisik bitki
gelisim  donemlerinde  molibden  yaprak  giibresi
uygulamasinin verim ve verim unsurlari iizerine etkilerini
gbérmek amaci ile yapilan bu ¢alismada incelenen 6zellikler
bakimindan:

100 tohum agirligr degerleri, 76,2-101,6 gr arasinda
degismistir. Molibden yaprak giibresi uygulamasimin
yerfistiginda 100 tohum agirlig1 iizerine bir etkisi tespit
edilememistir.

NC-7 yerfistigi ¢esidinde molibden yaprak giibresi
uygulamasi ile i¢ orami ortalama degerleri % 60,2-69,5
arasinda degismis, kontrolde en yiiksek, ¢iceklenme Oncesi
+ sonrast uygulamasinda en diisiik bulunmustur.

Meyve verimi degerleri 2554-6986 kg hal arasinda
olmustur. Ikinci yil denemede prodenya (Spodoptera
littoralis) zararindan dolayr verim diigmiistir. Molibden
yaprak giibresi uygulamalarinda istatistiki yonden verim
degerlerindeki artig 6nemli olmasa da kontrol uygulamasina
gore ¢iceklenme Oncesi + sonrast uygulamasinda 903 kg ha
! meyve verimi artis1 saglanmistir. Bu verim artis1 ekonomik
olarak 6nemli bir artistir.

Sonu¢ olarak Cukurova Bolgesi’'nde NC-7 yerfistigi
¢esidinde molibden yaprak giibresi bitkinin ¢igeklenme
Oncesi ve sonrasinda meyve verimi artist saglamak i¢in
uygulanabilir.

TESEKKUR

Denemenin yiiriitildigii yillarda yardimlarini esirgemeyen
Dogu Akdeniz Tarimsal Arastirma Enstitiisi Midiirligi
yonetimi ve ¢aliganlarina tesekkiir ederiz.
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Determination of Some Factors Effective on Milk Somatic
Cell Number in Anatolian Water Buffaloes (Bubalus bubalis)
by Decision Tree Method
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Abstract: In this study, the effect of some environmental factors affecting the somatic cell
count (SCC) in Anatolian water buffalo farms in Karakoyunlu district of Igdir province was
analyzed by Chi-Square Automatic Interaction Detection Analysis (CHAID), one of the
datamining (DM) algorithms. A decision tree was created using the CHAID algorithm. For
this purpose, 315 milk samples taken from farms in Karakoyunlu district reared Anatolian
buffalo were used. The mean SCC in the study was determined as 84,787 cells/mL. SCC
values according to the pre-milking udder cleaning of the buffalo cows in the farms; SCC
was determined as 70,779+63,835 cells/mL in farms that were made and 141,952+92,154
cells/mL in farms that were not (p<0.001). According to the season groups , the SHS value
in the farms that clean the udder. It was determined as 88,505+79,153 cells/mL and
57,361+45,037 cells/mL in summer and spring + winter seasons, respectively (p<0.001).
Considering the provider factor, SCC values are; It was determined as 194,543+90,964
cells/mL if the worker performed the milking, and as 71,068+61,098 cells/mL if the man or
housewife did the milking together (p<0.001). On the other hand, while it was 71,222+53,570
cells/mL in farms where milking was done only by the owner of the house, it was determined
as 54,524439,180 cells/mL in the farms where milking was done only by the housewife
(p<0.05). As a result; It has been determined that udder cleanliness, milker and season have
an effect on SCC in milk production. It has been determined that the milk obtained from
Anatolian buffaloes comply with SCC Turkish Food Codex and European Union standards.

Keywords: Anatolian water buffalo, CHAID, Decision tree, [gdir province, SCC

Anadolu Mandasi (Bubalus bubalis) Siitlerinde Somatik
Hiicre Sayisina Etkili Bazi Faktorlerin Karar Agaci
Yontemiyle Belirlenmesi

Ozet: Bu galismada, Igdir ili Karakoyunlu ilgesinde Anadolu mandasi yetistiren isletmelerde
somatik hiicre sayisina (SHS) etki eden bazi ¢evresel faktorlerin etkisi veri madenciligi (VM)
algoritmalarindan Ki-Kare Otomatik Etkilesim Belirleme Analizi (CHAID) ile analiz
edilmigtir. CHAID algoritmasi kullanilarak karar agaci olusturulmustur. Bu amagla Igdir ili
Karakoyunlu ilgesinde yetistirilen Anadolu mandasindan alinan 315 adet siit 6rnegi
kullanmilmistir. Caligmada ortalama SHS 84.787+72.653 hiicre/mL olarak belirlenmistir.
Isletmelerde manda ineginin sagim éncesi meme temizliginin yapilmasi durumuna gére SHS
degerleri; yapilan isletmelerde SHS 70.779+63.835 hiicre/mL ve yapilmayan isletmelerde
141.952492.154 hiicre/mL olarak belirlenmistir (p<0.001). Meme temizligi yapilan
isletmelerde mevsimlere goére SHS degeri yaz mevsiminde 88.5054+79.153 hiicre/mL,
ilkbahar ve kis mevsiminin birlikte olusturdugu grupta 57.361+45.037 hiicre/mL olarak
belirlenmistir (p<0.001). Sagimci faktorii géz oniine alindiginda ise SHS degerleri; sagimi
is¢inin yapmasi durumunda 194.543+£90.964 hiicre/mL, ev sahibi erkek veya ev haniminin
birlikte yapmasi durumunda 71.068+61.098 hiicre/mL olarak belirlenmistir (p<0.001).
Bununla birlikte sagimm yalniz ev sahibi erkek tarafindan yapildigi isletmelerde
71.222+53.570 hiicre/mL iken, yalniz ev haniminin yaptig1 isletmelerde ise 54.524+39.180
hiicre/mL olarak belirlenmistir (p<0.05). Sonug olarak; siit iiretiminde meme temizligi,
sagimer kisi ve mevsim faktorlerinin SHS iizerinde etkisinin oldugu tespit edilmistir.
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1. GIRIS

Manda, insanlarin yiizyillardir bir¢ok ihtiyacini karsilamak
icin yetistirilen, farkli ¢evre kosullarina uyan, hastaliklara
kars1 dayanikli olan bir hayvan tiiriidiir. Mandalarin 6nemli
ozelliklerinden birisi de, kaba yemler igerisinde kalitesi
diisiik olan, seliillozca yiiksek ve ucuz yemleri tiiketerek
hayvansal {irlinlere doniistiirmesidir (Soysal, 2009; Damé
vd.,, 2010; Sahin ve Yildirim, 2012; Sekerden 2016).

Tiirkiye, barindirdigi ekolojik sartlar itibariyle ile manda
yetistiriciligi i¢in uygun bir llkedir. Tiirkiye’de manda
yetistiriciligi 6zellikle Istanbul, Afyon, Samsun, Tokat,
Sinop, Corum, Mus, Bitlis, Diyarbakir ve Amasya illerinde
yaygin olarak yapilmaktadir (Soysal, 2009; Sahin ve
Yildirrm 2012; Sekerden 2016). Tiirkiye'de cogunlukla
Anadolu 1rki mandast yetistirilmekte olup, 2021 yil
itibariyle toplam 185.574 bas olan manda mevcudu
biliylikbas hayvan varligmin %1.03’{inii olusturmaktadir
(TUIK, 2021).

Yapilan ¢alismalarda manda siiriileri arasinda Somatik
Hiicre Sayisi (SHS) bakimindan o6nemli farkliliklarm;
yonetim farkliliklari, sagim hijyeni ve ahir kosullarmdaki
farkliliklardan meydana geldigi bildirilmistir (Roy et al
2003; Soysal, 2009; Sahin et al 2016). Bununla birlikte
SHS’m1 etkileyen faktorlerin, verim, laktasyonun farkli
asamalari, laktasyon sirasi, sezon, viicut kondisyon skoru,
canli agirlik, 1rk, fiziksel durum ve hastaliklarin olabilecegi
ifade edilmistir (Alhussien ve Dang, 2018).

Siitiin SHS diizeylerini diisiirmek i¢in, meme sagligina
dikkat edilmesi gerekirken, sagim yoOnetiminin de
iyilestirilmesi gibi bazi 6nlemler ve tedbirlerin alinmasi da
gerekmektedir (Sahin vd.,, 2016). Bu tedbirleri hijyen ve
ahir kosullarinin iyilestirilmesi, sagimin esit araliklarla
yapilmasi, mastitis kontrol programinin uygulanmasi ve
sagimcilarin egitimi seklinde siralamak miimkiindiir.

Manda siitlerinin  SHS'min normal diizeyler igerisinde
olmasini saglamak, insan saghg agisindan bir risk
olugturmamasini saglamak demektir (Manlongat et al 1998).
Aragstiricilar inceledikleri 328 manda siitii Orneginde,
SHS’n1 ii¢ farkli diizeyde bulmuslardir. Ayni ¢aligmada,
manda siitindeki SHS sayis1 100.000 hiicre/mL kadar
normal, 100.000 ve 300.000 hiicre/mL arasi artan, 300.000
hiicre/mL SHS ve iizeri olan siitleri de enfeksiyon siipheli
olarak smiflandirmiglardir.
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Mandalarda Cig Siit Kompozisyonu ve Somatik Hiicre
Sayisi limitinin Avrupa Birligi (AB) direktiflerinde (92/46
CEE ve 94/71CEE) 400.000 hiicre/ml (Moroni vd., 2006;
Sharma vd., 2011), Tirk Gida Kodeksi’'nde ise bir
mililitrede <500.000 adetten az olmas1 gerektigi ifade
edilmistir (Anonim, 2000; Sahin ve Yildirim, 2012)

Saglikli ve kaliteli bir inek siitii i¢cin normal SHS sayisi,
SHS<200.000 hiicre/mL olup, bu sinirin agilmasi1 anormal
olarak kabul edilir ve subklinik mastitisin bir gdstergesi
olarak degerlendirilir (Harmon, 2001; Delong vd.,, 2017).
Tiirk Gida Kodeksine gore, siit iireten hayvancilik ve gida
isletmelerinin ¢ig inek siitlerinde en fazla SHS<400.000
hiicre/mL  (Anonim, 2017), Avrupa Birligi Hijyen
Yonetmeligi SHS diizenlenmesine iligkin 16 Mayis 2018
tarih ve DH/TN/01/2018 no’lu bildiri geregi de tiretilen veya
satilan ¢ig sitin en fazla bulundurmasi gereken toplam
SHS’nin <400.000 hiicre/mL olmasi gerektigi bildirilmistir
(Anonim, 2018).

Dame vd., (2010) manda siitii miktar ve kalite farkliliklarini
yemleme sistemi, hayvanlarm bireysel farkliliklar1, hayvan
ki, siirli bakim ve yonetimi oldugunu bildirmislerdir.
Atasever vd.,(2011) ise Anadolu manda siitlerinde SHS ve
katalaz aktivitesi arasinda yiiksek bir korelasyon tespit
etmiglerdir.

Tiirkiye’de Tarim ve Orman Bakanligi tarafindan yiriitiilen
farkli illerde halk elinde manda islahi projeleri devam
etmekte olup; Manda Yetistiricileri Birlikleri kendi
iiyelerine siit verimini artirmanin yani sira, siit kalitesinin
yiikseltilmesi amaciyla siit igerigi ve SHS bakimimndan da
yardim etmektedirler. Bununla birlikte yetistiricilere kaliteli
¢cig sit elde edilmesine yonelik pratik bilgilerin
kazandirilmast ve Tiirkiye’nin degisik yorelerinde farkli
iiriinlerine doniistiiriilerek (peynir, yogurt, kaymak vb.)
tilketilen manda siitii kalitesinin artirilmasina yardimei
olacak uygulamalara ihtiya¢ bulunmaktadir (Sahin ve
Yildirnm, 2012). Yapilan bazi ¢alismalarda, manda
suitlerindeki SHS nin daima, inek siitlerindeki SHS’dan daha
diisiik oldugu ifade edilmistir (De vd., 2011; Bombade vd.,
2018). Abd vd.,(2013) ise, gebe ve gebe olmayan mandalarin
siitlerindeki SHS tiim laktasyon donemleri arasinda
(370.000-1.540.000 hiicre/mL) genis bir varyasyona sahip
oldugunu, laktasyon donemindeki yiiksek siit verimi
nedeniyle SHS diisiik oldugunu ifade etmislerdir.
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Tiirkiye’de  yetistirilen Anadolu mandalarinda siit
kompozisyonu ve SHS’nin belirlendigi bir¢ok arastirma
olmasma ragmen, Igdir ilinde smirli sayida caligmanin
oldugu belirlenmistir.

Bu ¢aligmayla, Igdir ilinde yetistirilen Anadolu mandalarinin
siitlerinde SHS seviyesini etkileyen cevresel faktorlerin
etkilerini belirlenmek i¢in mevsim, sagimci, meme temizligi
gibi faktorler karar agaci metoduyla aragtirilmig olup, SHS
bakimindan mevcut durumunun ortaya konulmasi,
degerlendirilmesi ve problemlere ¢6ziim Onerilerinin
sunulmasi amaglanmistir.

2. MATERYAL VE METOT

Bu Arastirma konusu hayvanlarin bulundugu Karakoyunlu
ilgesi dolayisiyla Igdir ili ve gevresi, kendine 6zgii iklim
yapist ile yoresel mikroklima ozelligi gdstermekte olup,
yazlar sicak ve kurak, kislar1 1liman bir iklime sahiptir. [gdir
ili Turkiye’nin en yiiksek dagi olan Agri1 Dagi eteklerinde
yerlesmistir. ilde Haziran-Agustos aylarinda sicaklik 39-42
°C arasinda degismektedir (Anonim, 2018).

Aragtirma materyalini Igdir ili Karakoyunlu ilgesinde (ilde
en yikksek manda sayisina sahip ilge) 76 bas Anadolu
mandasindan alinan 315 adet siit 6rnegi olusturmustur.
Isletmelerde kayit tutulmadig: igin siit 6rneklerinden elde
edilen SHS etkileyen g¢evresel faktorlerin etkisinin
belirlenmesi  igin,  gerekli  yetistiricilik  bilgileri,
yetistiricilerle yiiz yiize anket ¢aligmasiyla saglanmistir.

Bu c¢alismada klasik istatistiksel analiz ydntemlerinin
disinda; kullanim1 ve teknolojik agidan ilerleyen bir bilgi
teknolojisiyle birlikte biiyiik veri setlerinde gizli kalmis,
istenilen 6nemli bilginin a¢1ga ¢ikarilmasi i¢in uygulanan bir
yontem olup, bir ¢ok arastirmaci tarafindan kullanilmistir
(Orugoglu, 2011; Piwczynski ve Sitkowska, 2012; Orhan
vd.,, 2016; Kog vd.,, 2017; Karadas ve Kadirhanogullar,
2017).

Bu c¢aligmada hayvancilik alaninda da kullanilan Veri
Madenciligi yontemlerinden CHAID analizi ile manda
siitlerindeki SHS  iizerine etkili ¢evre faktorleri
degerlendirilmistir.

2.1. Siit Orneklerinin Alinmasi

Calismada, siit ornekleri alinacak igletmeler once tespit
edildikten sonra Ocak ayindan baglamak tizere her ay, giinde
2 defa (sabah ve aksam sagimi) siit 6rnekleri alinmigtir.
Sagimlarm tamami elle yapilmis olup, siit drnekleri sagimi
yapilan kabin iginden her manda i¢in 50 ml’lik tiiplere
almarak tasmmmistir. SHS olgiimleri igin tiiplerin {izerine
hayvanlarin kulak numarasi yazilarak, buz kaliplar1 arasinda
muhafazali bir sekilde, Igdir Universitesi Ziraat Fakiiltesi
Zootekni Boliim Laboratuvari’na ulastirilmastir.

2.2. Somatik Hiicre Sayilarimin Belirlenmesi

Alnan siit 6rneklerinde SHS 6lgiimleri, Igdir Universitesi
Ziraat Fakiiltesi Zootekni Boliimiinde bulunan DeLaval Somatik
Hiicre Olgiim Cihaz1 (DCC) somatik hiicre sayim cihaziyla
yapilmistir. Siitler oda sicakliginda DeLlaval sayim kiti
icerisine birka¢ damla siit 6rnegi alindiktan sonra, yiikli
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kaset DelLaval hiicre

yapilmistir.

sayiciya yerlestirilerek  Slglim

2.3. Verilerin Istatistiksel Analizi

Gerek analiz sonuglar1 gerekse anket yoluyla toplanan
bilgiler Excel programi yardimiyla diizenlenerek analize
hazir hale getirilmislerdir. Verilerin analizinde IBM SPSS
istatistik 25.0 paket programi kullanilmistir. CHAID
algoritmasi, siirekli ve kategorik degiskenler {izerinde agac
yapisinda her diigiimde ikiden fazla alt grup olusturmasi
sayesinde giliniimiizde c¢ok tercih edilen bir algoritmadir
(Piwczynski ve Sitkowska, 2012; Orhan vd.,, 2016; Karadas
ve Kadirhanogullari, 2017).

3. BULGULAR VE TARTISMA

Bu c¢alismada Anadolu mandast yetistiren isletmelerde
manda siitlerinde SHS’n1 etkileyen bagimsiz degiskenler
secilirken, en ¢ok etkiye sahip oldugu diisliniilen meme
temizligi ve sagimer degiskenleri alinmistir. Ancak, bu iki
degisken arasinda ¢oklu baglanti probleminden dolay1r SHS
iizerine etkileri, Veri Madenciligi (VM) yoOntemlerinden
CHAID analizi ile ayr1 ayr1 yapilarak iki ayr1 agac diyagram
ile gosterilmistir (Sekil 1 ve 2). Sekil 1’de isletmelerde
meme temizligi yapilip yapilmama durumunun SHS ye
etkisinin nasil bir degisim gosterdigi; Sekil 2’de ise,
sagimcinin ev halkindan veya disaridan kisi olmasinin, SHS
nasil etkiledigi incelenmistir.

Sekil 1 ve 2 incelendiginde Anadolu manda siitlerinde
ortalama SHS 84.787 hiicre/mL (Node 0) olarak tespit
edilmistir. SHS’nin aragtirildigi birgok ¢alisma mevcuttur.
Bu ¢alismalardan; Ozeng vd., (2008) Afyon bolgesindeki
Anadolu mandalarinda SHS baslangic degeri olarak
ortalama 130.000 hiicre/mL oldugunu bildirirken; Sekerden
(2011), Hatay ilinde Anadolu ve Anadolu x italyan F1
melezi manda ineginde SHS’nin 100.000 hiicre/mL’nin
altinda oldugunu bildirmistir. Sahin ve Yidirim (2012),
Tokat ilinde Anadolu mandasindan alinan siit drneklerinde
ortalama SHS degerini 166.100+31.800 hiicre/mL olarak
tespit etmislerdir. Damé vd., (2010) ise, Murrah mandasi
stitlerinde SHS ortalama degerini 112.765 hiicre/mL olarak
belirlemislerdir.

Bu c¢alismada elde edilen ortalama SHS degeri, Damé vd.,
(2010)’nin Akdeniz manda siitlerinde tespit ettigi ortalama
SHS (50.222 hiicre/mL) degerinden yiiksek bulunmasina
karsilik diger ¢alismalarda elde edilen degerlerden diisiiktiir.

Anadolu manda siit 6rneklerinden elde edilen SHS sayisinin
CHAID algoritmasi ile olusturulan karar agaci diyagramina
gore, SHS sayisini en fazla etkileyen bagimsiz degiskenden
biri meme temizliginin yapilip yapilmama durumu olmustur
(Sekil 1).
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Somatik Hicre 5ayis

Maode O
hdean 84,787
Std. Dew. 75,653
n 315
U 1000
Fredicted 84,787
E

Meme Temizligi
Adj. P-walue=0,000, F=51,106,

df1=1, df2=313
“rapilmryar “rapiliyar
Maode 1 Mode 2
hean 144,952 hean 0,779
5td. Dew. 92,154 5td. Dev. §3,835
n G52 n 263
] 19,7 ] g80,3
Fredicted 144,952 Fradicted 70,779
hd evzim
Adj. P-walue=0,000, F=15,624,
df1=1, dfz=251
YTZ ilkbahar; kig
Mode 3 Maode 4
hean 88,605 hean 57,361
5td. Dev. 79,153 5td. Dev. 45,037
n 109 n 144
] 34,5 ] 45,7
Fredicted 82505 Fredicted 57,361

Sekil 1. SHS sayisina meme temizliginin etkisinin CHAID
algoritmasi ile tahmini

SHS sayisina gore, meme temizligi faktdriinden etkilenen
Node 0 iki gruba (Node 1 ve 2) ayrilirken, meme temizligi
yapilmasi durumu faktorii ise mevsim faktoriinden
etkilenerek tekrar iki gruba ayrilmigtir (Node 3 ve 4). Node
1 ise terminal node olarak kalmistir (Sekil 1). CHAID
algoritmasindan tiiretilen karar agacinda terminal node’lar
yeterince homojenlige ulastiklarinda, sonraki asamalarda
bagka dallanma olmaz (Kog ve Eyduran, 2017).

Node 1’de (meme temizligi yapilmayan grup) ortalama SHS
degeri ve toplamdaki payr sirasiyla 141.952+92.154
hiicre/mL ve %19.7; Node 2’de (meme temizligi yapilan
grup) ortalama SHS degeri ve toplamdaki pay:1 sirasiyla
70.779+£63.835 ve %80.3 olarak belirlenmigtir. Meme
temizliginin yapilmamas: durumunda SHS’nin artisi
istatistiksel olarak anlamli (P<0.001) bulunmustur (Sekil 1).

Isletmelerde SHS degeri bakimindan meme temizligi yapilip
yapilmama durumlarina gore iki alt grubu olusturan Node 1
terminal node olarak kalirken, Node 2 ise SHS degeri
bakimindan mevsim faktoriinden etkilenerek iki alt gruba
ayrilmistir (Node 3 ve Node 4) (Sekil 1).

Node 3 (Yaz) ortalama SHS degeri ve toplamdaki payi
sirastyla 88.505+79.153 hiicre/mL ve %34.6 olarak, Node
4’te (Ilkbahar ve Kis) ise ortalama SHS degeri ve toplamdaki
pay1 sirastyla 57.361+45.037 hiicre/mL ve %45.7 olarak
belirlenmigtir. Sonraki asama i¢in Node 3 ve Node 4 terminal
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node olarak kalmistir (Sekil 1). Bu degerler incelendiginde
en fazla SHS’ nin yaz mevsiminde meydana geldigi, ilkbahar
ve kis mevsimlerinde azalmanin oldugu tespit edilmistir.
Meme temizligi yapilan isletmelerde, SHS degerinin
mevsimlere gore degisimi istatistiksel olarak anlamli
bulunmustur (p<0.001) (Sekil 1).

Meme temizligi yapilan isletmelerde elde edilen SHS’nin
mevsimlere  gore  degisimi, diger  c¢aligmalarla
karsilagtirildiginda; Marraf mandalarinda kis mevsimlerinde
diger mevsimlere gore SHS nin diisiik (76.000 hiicre/mL),
yaz (Mayis, Haziran ve Temmuz) ve sonbahar (Agustos,
Eylill ve Ekim) aylarinda SHS degerlerinin yiiksek oldugu
ve bu degerlerin sirasiyla 108.000 hiicre/mL ve 135.000
hiicre/mL olarak belirlendigi bildirilmistir (Singh ve Ludri
(2001). Kalyan vd.,, (2011) ise Marraf Mandalarinda yaz,
sonbahar ve kis aylarmin SHS miktarina etkisine ait
degerleri sirastyla 119.000 hiicre/mL, 117.000 hiicre/mL ve
83.000 hiicre/mL olarak bildirmislerdir. Bu ¢alismada elde
edilen sonuglar literatiir bildirisleriyle mevsimlere gore
benzer degisim gostermekle birlikte daha disiik elde
edilmistir. Bununla birlikte Sharma vd., (2011) genel olarak
SHS’nin  kis mevsiminde disik oldugunu ve yaz
mevsiminde ise daha yiiksek olarak sekillendigini ifade
etmislerdir.

Saglikli ve kaliteli siit iiretiminde sagimcinin hayvanlari iyi
tanimasi, mandalarla iyi anlasan kisi olmasi onemlidir.
Sagimcilardan siite mikroorganizma bulagmamasi igin
kisilerin temiz ve saglikli olmasi gereklidir. Sagimecilarin
hijyen kurallarina, 6zellikle el temizligine, kisisel hijyen
kurallarina 6nem vermeleri gerekmektedir. Tirnaklar dipten
kesilmeli, sagim 6ncesinde tirnak dipleri firgalanarak sabun
veya sabunlu suyla yikanmis olmalidir. Her hayvandan
digerine gegerken, sagimi yapan kisi ellerini yeniden yikayip
dezenfekte etmesi gereklidir. Memenin ve elin temizliginde
toz kremler ve deterjan kesinlikle kullanilmamalidir. Hasta
personel sagimi yapmamalidir (Anonim, 2016).

Bu ¢alismada ayrica Anadolu manda siit 6rneklerinde tespit
edilen SHS sayisim etkileyen sagimci faktoriiniin etkisi
CHAID diyagrami ile Sekil 2’de gosterilmistir. Siit
orneklerinde tespit edilen SHS sayisi lizerine sagimcinin
etkisi anlamli bulunmus (P<0.001) olup, sagimcmin ev
halkindan erkek veya bayan olmasi ile disaridan sagimci isgi
olmasmin SHS’n1 etkiledigi belirlenmistir (Sekil 2).

CHAID diyagram: incelendiginde sagimci faktorii
bakimindan SHS degerini etkileyen birinci derece bagimsiz
degiskenlerin sagimct faktorlerinin (disaridan sagimer isgi
ile ev sahibi erkek ve ev hanimi), ikinci degiskenlerin
mevsimlerin ve tigiincii olarak ise yine mevsime bagli olarak
sagimc kisi faktorii oldugu goriilmektedir (Sekil 2).

Sagimci faktorii SHS degeri igin; SHS sayisinin sagimi
yapan kiginin is¢i alt grubu (Node 1) ve SHS sayist
bakimindan ev sahibi kisilerin sagimci olarak yer aldig alt
grubu (Node 2) olarak iki node ayrilmistir. Node 1 ve Node
2 grubunda yer alan manda ineklerinin ortalama SHS
degerleri  swrasiyla  194.543+90.964  hiicre/mL  ve
71.068+61.098 hiicre/mL olarak belirlenmistir (Sekil 2).
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SHS sayisina gore, mevsim faktoriinden etkilenen Node 2 iki
gruba (Node 3 ve 4) ayrilirken, Node 1 ise terminal node
olarak kalmistir. Node 3’te (Yaz grubu) i¢in ortalama SHS
degeri ve toplamdaki pay1 sirastyla 88.117+75.783 hiicre/mL
ve %38.1; Node 4’te (Ilkbahar ve Kis grubu) ortalama SHS
degeri ve toplamdaki payr 58.281443.222 hiicre/mL ve
9%50.8 olarak belirlenmistir.

Somatik Hicre Sayisi

i Mode 0 5
\| wean a4 787 |
| 5td. Dew. 75 653 |
In 34 ;
1% woo |
i| Predicted  24.797 |,
_________ 1_ 5
) Safimen Ki;i
Adj. P-value=0,000, F=112,221,
df1=1, dfZ=212
I
i;:-;i Ev Sahibi Erkek; B Hanmi
Mode 1 Mode 2
hdan 104 G642 Mean V1,068
Std. Dew. 80,864 Std. Dew. 61,098
n 25 n 280
% 111 s aea
Predicted 194 G2 Predicted 71,052
| =
tuer=im
Adj. P-walue=0,000, F=17,2307,
df1=1, dfi=272
I |
Yaz ilkbah|ar; Kis
Mode 3 Mode 4
Iulean 28 117 hvlean a8 18
Std. Dewv. 75782 Std. Dew. 43232
n 120 n 160
s iR | % a0,
Predicted 88 117 Predicted 58 281
| =
Safimaon Kisi
Adj. P-value=0,041, F=4249,
df1=1, df2=1452
Ev Sahibi Ehek Ew H|an|m|
Mode 5§ Mode 6
Ivlean T1.222 hdean 54,524
Std. Dew. 53470 Std. Dew. 39,180
n 26 n 124
& 1.4 % )
Pradicted 71,222 Predicted 54,524

Sekil 2. SHS sayisina sagimecmin etkisinin  CHAID

algoritmasi ile tahmini

Mandalarin SHS degeri bakimindan mevsim faktoriine gore
iki alt grubu olusturan Node 3 (Yaz grubu) terminal node
olarak kalirken, Node 4 (ilkbahar ve Kis mevsim grubu) ise
ev halkindan sagimer kisi faktoriinden etkilenerek iki alt
gruba (Node 5 ve Node 6) ayrilmistir.

Node 5 (ev sahibi erkek sagimci grubu) icin ortalama SHS
degeri ve toplamdaki pay1 sirasiyla 71.222+53.570 hiicre/mL
ve %11.4; Node 6 (ev hanimi) i¢in ortalama SHS degeri ve
toplamdaki pay1 sirastyla 54.524439.180 hiicre/mL ve %
39.4 olarak tespit edilmistir. Bu asamadan sonra tiim
node’lar terminal olarak kalmistir.

4. SONUC
Igdir ili Karakoyunlu ilgesinde yetistirilen Anadolu manda
siitlerinde  tespit edilen SHS sayis1 genel olarak
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degerlendirildiginde; Tirk Gida Kodeksine ve Avrupa
Birligi Hijyen Yonetmeligine gore ¢ig inek siitlerinde en
fazla bulunmasma izin verilen ve ilgili teblige gore normal
kabul edilen smirlarda oldugu ve insan sagligi agisindan bir
risk olusturmadigr belirlenmistir. Igdir ilinde {iretilen
Anadolu Manda siitlerinin dar manada Tirkiye de, genis
manada ise Diinya standartlarinin Ongordigii kalitede
olduklar1 sdylenebilir. Bu ¢alismada meme temizligi yapilan
mandalarin ~ siitlerinin  SHS’nin  daha diisiik  oldugu
belirlenmistir. Sagimcinin ig¢i olmast durumunda ise
sagimcinin ev sahibi olmasi durumuna gore siitlerdeki
SHS’nin daha yiiksek oldugu belirlenmistir.

Ev hanimmm sagimini yaptigi manda siitlerinin SHS
degerinin tim faktorler igerisinde en disiik oldugu
belirlenmistir. Buna gdre sagimcilarin ev halkindan olmasi
ve sagim Oncesi meme temizligi yapilmasinin siit SHS nin
azalmasina katki saglayacag belirlenmistir.
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Modelling and Mapping of Microrefugial Areas
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Abstract: Since historical climate change, the Mediterranean Region of Anatolia is an area
that preserves biodiversity, supports endemism and has the character of refugia. Refugia can
be expected to maintain the same protection and support in the face of anthropogenic climate
change. However, rapid warming and a decrease in precipitation may break down the refugia
areas into smaller areas. This situation necessitated the investigation of microrefugia, which
accommodated climates suitable for organisms amid unsuitable climatic conditions, without
waiting for the end of the century. We aimed to estimate the distribution of the important
species constituting the biological diversity of the region under the influence of climate
change scenarios and to determine the microrefugial areas at the intersection of these
distributions. In this study, we performed climatic habitat suitability modelling of 6 species
(three of them endemic), which has been assumed to represent refugia. With the help of
MaxEnt, we estimated the distribution of species according to current and climate scenarios.
We have suggested that microrefugia may occur at the intersection of the distribution in
potential climatic maps in the HadGEM2-ES model-based RCP 2.6, RCP 4.5 and RCP 8.5
scenarios. The results of the model showed that the appropriate habitats of the species would
decrease from the good scenario to the bad scenario under the influence of future climate
change. The models also showed areas that provide favourable climatic conditions even in
the worst climatic conditions. We have identified microrefugia as the mutual areas that
provide suitable climatic conditions for the 6 species which have been selected as
representatives. Climate change can lead to the extinction of organisms, such as narrowly
distributed endemic species with specific climate requirements. Identifying and preserving
microrefugial areas is the most effective way to protect species against climate change and
anthropogenic habitat destruction. During anthropogenic climate change, microrefugial areas
will preserve biodiversity and support endemism. Therefore, microrefugia is critical, and
these areas should be included in conservation plans.
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1. INTRODUCTION

Anthropogenic climate change has been emerged as a threat
to the sustainability of biodiversity and ecosystems
(Weiskopf et al., 2020). According to the IPCC's
(Intergovernmental Panel on Climate Change) fifth report,
changes in CO; concentrations from 490 ppm to 1370 ppm
are foreseen by the end of the century for four different
scenarios RCP (Representative Concentration Pathways)
(IPCC, 2013). One of the main reasons for the extinction and
decrease in the number of species (such as reptiles)
belonging to some living groups is climate change (Sinervo
etal., 2017; Telemeco et al., 2017).

77

Especially modelling-based research in the recent studies are
important for predicting the future status of species and their
habitats under the influence of climate change because
global climate change is predicted to have an impact on
ecosystems faster than historical climate change and far
beyond our experience. Conservation and resource
management plans will be successful if they are based on
such research because species distribution models are
currently the most effective way to transform climate change
projections into ecological results (Wiens et al., 2009). In
recent years, many studies have predicted how species will
respond to climate change and contributed to conservation
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plans (Fordham et al., 2012; Mert et al., 2016; Qin et al.,
2017).

When examining the processes and ecological consequences
from historical climate change it is necessary to consider the
terms of refugia, climate change velocity relationship
between these terms. Refugia is the area where organisms
survive when climatic conditions become unsuitable (such as
glacial and interglacial period), maintain the continuity of
biodiversity components for many years, can shrink or
expand in response to climate changes (Dobrowski, 2011;
Keppel et al., 2012). Since the historical climate change,
areas with low climate change velocity have assumed the
role of refugial areas, thus enabling species to survive. So
refugial areas very rich biodiversity and endemism (Sandel
et al., 2011; Keppel et al., 2012). For example, one of these
refugial areas which are critical for the continuation of
species is considered to be the Mediterranean basin for
Europe (Birks and Willis, 2008). Since refugial areas
preserved biodiversity, endemism and low climate change
velocity for thousands of years, it is thought to they will
provide the same protection during possible at the end of the
21st century (Carnaval et al., 2009; Sandel et al., 2011;
Keppel et al., 2012).

Refugial areas that have undergone low-speed climate
change in the past may face rapid climate change soon.
Because anthropogenic climate change may occur in a
shorter time and faster than historical climate change. As a
result of this rapid warming can break down and destroy even
the most stable refugia (Sandel et al., 2011; Harrison and
Noss, 2017). For this reason, during anthropogenic climate
change microrefugial areas which are smaller than refugial
areas, will be very important by providing the persistence of
species both inside and outside the refugia and supporting
local climates. (Dobrowski, 2011; Harrison and Noss, 2017).
Investigating the locations of microrefugia is important to
determine the potential distribution areas of species in
response to climate change (Dobrowski, 2011). These
investigations can be completed because of modelling future
distributions of the species according to climate projections
(Wiens et al., 2009).

Our aim is to estimate the microrefugial areas in the
Mediterranean region of Anatolia, which we consider being
an important refugial area for current and future with a high
rate of endemism and biodiversity. In other words, we
defined microrefugia areas where species can survive during
anthropogenic climate change, by predicting the intersection
of future climatic suitable habitats of the species. In order to
estimate the position of microrefugia, we suggest focussing
on the intersection of endemic species, that indicate the
ecosystem is healthy, and species representing the climate of
the refuge in future climate change scenarios. In this study,
an endemic reptile Danford's Lizard (Anatololacerta
danfordi), endemic plant species Turkish Oregano
(Origanum minutiflorum) and Kasnak Oak (Quercus
vulcanica), ecosystem health indicator Griffon Vulture
(Gyps fulvus) and Brown Bear (Ursus arctos), and such as
Calabrian Pine (Pinus brutia) representing regional climate
are the species that help us predict microrefugial areas in
Mediterranean Region of Anatolia. We think that these
microrefugial areas, estimated in this study, should be
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subjected to priority protection, since day are thought to be
least affected by climate change. In this way, many species
will continue their generation by taking refuge in these areas
during climatic change effect.

2. MATERIAL AND METHOD

Species Data

The species data of the study included 53 locations for
Anatololacerta danfordi (Danford’s Lizard), 76 locations for
Ursus arctos (Brown Bear), 147 locations for Origanum
minutiflorum (Turkish Oregano), 46 locations for Quercus
vulcanica (Kasnak Oak) and 1357 locations for Pinus brutia
(Calabrian Pine). Thirty-four Gyps fulvus (Griffon Vulture)
data were obtained from Global Biodiversity Information
Facility (GBIF- www.gbif.org) and from our own fieldwork.
Species data were converted to excel “csv.” format for each
species and made ready for analysis.

Bioclimatic Data

The Worldclim dataset consists of bioclimatic data, which
temperature and precipitation are represented monthly,
quarterly, seasonal and annual (Table 1). Nineteen
bioclimate data (current and future) were downloaded from
www.worldclim.org. (30 arc-seconds (~1 km)). The climate
variables of the RCP 2.6, RCP 4.5 and RCP 8.5 scenarios
were downloaded from the HadGEM2-ES model. The
HadGEMZ2-ES model helps to project long-term changes in
climate and ecosystem from 2006 to 2100 and includes
atmospheres, land surface and hydrology, aerosols, ocean
and sea ice, terrestrial carbon cycle, atmospheric chemistry,
and ocean biogeochemistry configurations (Dike et al.,
2015).

Climatic Habitat Suitability Modelling

We managed the analysing procedure with the help of
MaxEnt, which gives better results than other modelling
methods even in small areas with minimum data (Elith et al.,
2006; Hernandez et al., 2006; Wisz et al., 2008). MaxEnt
estimates which environmental conditions have an impact on
the distribution of organisms, referring to the presence data
of organisms (Baldwin, 2009). Furthermore, with the help of
MaxEnt, current climatic conditions and future climate
scenarios can be analysed together, and the potential
distribution of species in today's conditions and future
climate change can be estimated. We used MaxEnt 3.4.1
software to determine the climatic conditions affecting the
distribution of species in today's conditions and to determine
their distribution during anthropogenic climate change.
During the analysis process, we used 90% of the species
presence data as training data and 10% as test data. The
software was asked to perform ten repetitions for each
model. In this way, the software analysed different training
and test data for each repetition compared to the previous
repetition. As a result of these analyses carried out separately
for each species, the estimated climatic suitability maps
(current, RCP 2.6, 4.5, 8.5) of the species were obtained in
"ascii" format. These maps represent the habitat suitability,
ranging from 0 to 1. When evaluating the model
performance, the AUC values were considered. As the AUC
value approaches from 0.5 to 1, it shows that the model is
excellent and explanatory (Phillips et al., 2006).
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Detection of Microrefugia

Climatic suitability maps (each takes a value between 0
(Low: blue) and 1 (High: red) of six species in ascii format
were visualised using ArcMap 10.2 software. With the help
of the calculator feature in ArcMap 10.2 software, the current
distributions of the six species were superposed and
intersection areas were obtained. Then the same procedure
was performed separately for each of the HadGEM2-ES
RCP 2.6, RCP 4.5, RCP 8.5 2070 scenarios. In the maps
obtained as a result of this process, the red areas will show
the areas where the microrefugia are most likely to be found.

3. RESULTS

As a result of the analyse we made for six species, we found
that the AUC values were close to 1 (Fig.1). Therefore, we
can say that the performance of the models is high. The
climatic factors that limit the distribution of each species are
shown in Figure 2.

According to Anatololacerta danfordi's (which is an
endemic reptile species in the Mediterranean Region of
Anatolia) analysis results, AUCuaining data Value is 0.962, and
AUCiest data Value is 0.924. In the model giving these results,

climatic factors limiting the distribution of A. danfordi were
determined as Bio6, Bio8, Biol2, Biol4. When we look at
the results of the region's largest bird species, Gyps fulvus,
AUCuining data Value is 0.907, and AUCqest data Value is 0.906.
Bio4, Bio8, Biol4, Biol7, Biol9 were the climatic factors
limiting the distribution of this species. When the results of
Brown Bear, which is the largest mammal species in the
region, are investigated, the AUChuaining data aNd AUCrest data
values are 0.984 and 0.983, respectively. Climatic conditions
that limit the distribution of Brown Bear are Bio3, Bio8,
Bi013 and Bi019. AUChuining data @Nd AUCiest data Values of O.
minutiflorum (endemic plant species) were 0.990 and 0.987,
respectively. Bio7, Biol2, Biol3, Biol6 and Biol7 have
been found to provide the climatic requirements of this
species. Another endemic plant species Quercus vulcanica
was found to have AUCiaining data Value is 0.994, and AUCqest
data Value is 0.981. The climatic conditions that makeup
climatically suitable habitats of Q.vulcanica are Bio8, Biol3,
Biol4, Biol5, Biol7, Bio19. Results of Pinus brutia, which
has the largest distribution in the region, are 0.946 for
AUCtraining data and 0939 fOI’ AUC[es[ data- B|03, B|014, B|017
and Bio19 were found to be climatic conditions limiting the
distribution of P.brutia.
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Jackknife of AUC for Anatololacerta danfordi
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Figure 2. Results of jackknife evaluations of the relative importance of predictor variables

The map outputs of climatic habitat suitability modelling
show the distribution of each species according to climatic
conditions in the current, RCP 2.6, RCP 4.5 and RCP 8.5
scenarios (Fig. 3). When these maps are examined, we can
say that in the scenarios RCP 2.6, RCP 4.5 and RCP 8.5,
habitats providing climatic conditions suitable for these six
species will decrease compared to the present day. The worst
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climate conditions are seen in the RCP 8.5 scenario. Again,
looking at these maps, we can say that the endemic lizard
species A.danfordi and the two endemic plant species
O.minutiflorum and Q. vulcanica are the species most
affected by climate change. The results show that endemic
species will experience more loss of habitat than other
species.
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Figure 3. Climatic suitability maps

Nevertheless, some areas seem to provide suitable climatic
conditions even in the worst scenario, even if they are small
than current. We showed in Figure 4 (red areas), the areas
where small areas that continue to provide these suitable
climatic conditions intersect for these six species. These
small areas of intersection are microrefugia which are not
affected by climate change and continue to provide suitable
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climatic conditions during anthropogenic climate change. As
shown in Figures 4 B, C and D, climate change velocity is
high in the blue areas. We suggest that red areas may be
microrefugia. These red areas will be critical habitats in
which species can shelter and can sustain their generation in
anthropogenic climate change.
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Figure 4. Intersection map of suitable climatic conditions. A) The intersection of climatically suitable habitats in the current. B)
The intersection of climatically suitable habitats in the RCP 2.6 scenario. C) The intersection of climatically suitable habitats in
the RCP 4.5 scenario. D) The intersection of climatically suitable habitats in the RCP 8.5 scenario.

4. DISCUSSION AND CONCLUSIONS

In order to predict the response of species to anthropogenic
climate change, it is necessary first to determine which in
climatic conditions the species distribute today. In many
studies bioclimatic variables (biol-19) from Current
Condition version 1.4, which represent climatic conditions
from 1960 to 1990 in the worldclim database were used to
determine the climatic conditions necessary to maintain the
continuity of a species (Hijmans et al. 2005). The next step
is to predict where these climatic conditions for the target
species will be found during climate change. Perhaps these
climatic conditions will remain unchanged within the
species' natural habitats or will disappear altogether or
remain unchanged in smaller areas within or outside the area
in which it is distributed. At this stage, bioclimatic variables
of RCP scenarios representing changes during anthropogenic
climate change are needed. To achieve the result, the species
distribution model is created by using the presence data of
the target species, the existing bioclimate variables and the
bioclimatic variables of the RCP scenarios. As a result, areas
with suitable climatic conditions for the species during
anthropogenic climate change were predicted.

How a species will react during anthropogenic climate
change has been investigated in many recent studies. In
summary, these studies predicted that the climatic habitats of
a species would be reduced and fragmented by the end of the
century due to climate change. Moreover, these studies have
already suggested to preserve these climatic habitats that will
survive in the future (Fordham et al., 2012; Bezeng et al.,
2017; Vicenzi et al., 2017; Wilson et al., 2019). Although it
is crucial to do conservation planning by making predictions
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for the future, it is complicated to evaluate and plan for each
species separately. Therefore, in the refugial areas where
endemism and biodiversity are high, finding the intersection
points in the maps obtained from Future Climatic Habitat
Suitability Models of the species representing the ecosystem
is significant for the success of conservation planning. That
is, identifying and preserving microrefugia is vital to the
sustainability of biodiversity. According to Harrison and
Noss, 2017, it is critical to identify and protect the
microrefugia that maintains the species's persistence in order
to establish the link between biodiversity and stability (low
climate change velocity) in the future. However, nothing is
more critical than minimising global warming and habitat
destruction. Because a rapid climate change and the
increasing destruction of natural habitats by humans will
destroy even the microrefugia.

This study was conducted using data from a total of 6
species, including an endemic reptile, an endemic woody
plant, an endemic herbaceous plant, the largest bird in the
region, the largest mammal in the region, and a typical plant
species in the region. These three endemic species have
taken refuge in this region in the past, and their distribution
has been limited to this region. Also, endemic species
represent specific climatic conditions and climate stability in
refugial areas. Therefore, the data of these three endemic
species were very important for our results. The data of
Griffon Vulture and Brown Bear were also critical in
predicting microrefugia, as it indicated that the ecosystem
was healthy. Calabrian Pine, which has the highest
population and distributes in many parts of the region, has
assumed the duty of control by representing the general
climate of the region from west to east. For these reasons, we
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think that with these six species, we make an ideal prediction
for the location of microrefugia. Finally, climatic habitat
suitability modelling of representative species selected from
living groups such as lichen, fungus, amphibian and insect
can be added to these studies, and the location of
microrefugia can be estimated more accurately in the next
studies.
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Konvoliisyonel Sinir Aglari ile Ichneumonidae (HYMENOPTERA) Alt

Familyasinin Belirlenmesi

Akin Kira¢1*®', Mahmut Tokmak*?

Ozet: Teknolojik gelismeler; akilli mobil cihazlar, dijital kameralar gibi gereclerin artmasina
ve yaygin olarak kullanimina vesile olmustur. Bu gelismeler Derin Ogrenme gibi modern
makine 6grenimi yontemleriyle birlikte biyolojik goriintii verilerindeki artig1 da beraberinde
getirmistir. Bu hizli artis, otomatiklestirilmig tiir tanimlamasi i¢in arastirmacilara firsatlar
sunmaktadir. Bu calismada; Ichneumonidae alt familyalarinin belirlenmesi igin Derin
Ogrenme yontemlerinden biri olan konvoliisyonel sinir aglarina odaklanilmistir. Bu islem
icin ResNet-50 konvoliisyonel sinir agi mimarisi kullanilmistir. Deneysel ¢alismalar
sonucunda %91.35 oraninda dogruluk elde edilmistir.

Anahtar Kelimeler: Alt Familya, Ichneumonidae, Konvoliisyonel Sinir Aglari, ResNet-50

Determination of Ichneumonidae (HYMENOPTERA) Subfamilies with

Convolutional Neural Networks

Abstract: Technological developments; It has led to the increase and widespread use of
devices such as smart mobile devices and digital cameras. These developments have brought
about the increase in biological image data along with modern machine learning methods
such as Deep Learning. This rapid increase offers researchers opportunities for automated
species identification. In this study; Convolutional neural networks, one of the Deep Learning
methods, have been focused on to determine Ichneumonidae subfamilies. ResNet-50
convolutional neural network architecture is used for this process. As a result of experimental
studies, an accuracy of 91.35% was obtained.

Keywords: Convolutional Neural Networks, Ichneumonidae, Subfamily, ResNet-50

1Adres: Canakkale Onsekiz Mart Universnitesi, Teknik Bilimler MYO, Canakkale, Tiirkiye
2Adres: Burdur Mehmet Akif Ersoy Universitesi, Bucak Zeliha Tolunay Uygulamali
Teknoloji ve Isletmecilik Yiiksekokulu, Burdur, Tiirkiye.

*Sorumlu Yazar: akinkirac@comu.edu.tr
Atf: Kirag, A., Tokmak, M. (2022). Konvolisyonel Sinir Aglar1 ile Ichneumonidae

(HYMENOPTERA) Alt Familyasinin Belirlenmesi. 21. Yiizyillda Fen ve Teknik
Dergisi, 9(18): 85-88.

restorasyonunda 6nemli bir rol

oynayan bdceklerin,

Taksonomi, tiir adlar1 ve dagilimlari hakkindaki bilgiler
bilimsel calismalar ve gevresel izleme programlari igin
gerekli oldugundan, biyogesitlilik yonetimi i¢in bir mihenk
tasidir  (Marques et al, 2018). Ekosistemlerin
anlasilmasindaki ilerleme, kismen, i¢inde yasayan bocekleri
bulma ve tanimlama yetenegimize baghdir. Bdcekler,
gezegenimizdeki biyolojik ¢esitliligin biiyiik bir boliimiinii
olusturur ve niifuslart son yillarda O&nemli oOlgiide
azalmaktadir Ekosistemdeki besin zincirinin
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insanlarin hayatta kalmasiyla hem dogrudan hem de dolayli
olarak iligkili olduklari i¢in kolay ve dogru bir sekilde
tanimlanmasina da ihtiyag vardir (Theivaprakasham, 2021).
Boceklerde oldugu gibi organizmalarin dogru teshisi,
siirdiiriilebilir tarim, ormancilik ve balik¢ilik, zararli
bocekler ve insan hastaliklari ile miicadele, afet yonetimi,
biyolojik tiriinlerin siirdiiriilebilir ticareti ve yabanci istilaci
tirlerin yonetimi igin biiylik 6nem tagimaktadir. Bu nedenle
tiir teshisi yapabilen sistematikgilere (taksonomistlere)
ihtiya¢ duyulmaktadir (Tokmak & Sen, 2021).
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Uzmanlar tarafindan tanimlama, 6rnekleri tanimlamanin
tercih edilen yolu olsa da, zeki sistemler, taksonomik
tanimlama i¢in alternatif araglar saglayabilir ve aym
zamanda, sistematikgiler tarafindan gergeklestirilen rutin
tanimlamalarin  sayisini  azaltabilir. Makine 0grenmesi
alanindaki geligmeler, goriintii analizi ile taksonomik
tamimlama calismalarinin niinii agmistir. Ozellikle Derin
Ogrenme (Deep Learning: DL) yontemleri bu alanda sikga
kullanilmaktadir (Barbedo, 2020; Tokmak & Sen, 2021;
Wildchen & Maider, 2018). Son yillarda derin 6grenme
kullanarak otomatik tiir teshisi {izerinde aragtirma yapan ¢ok
sayida ¢aligma bulunmaktadir (Barbedo, 2020; Marques et
al., 2018; Rajeena PP et al., 2022; Theivaprakasham, 2021;
Tokmak & Kirag, 2021; Tokmak & Sen, 2021; Wildchen &
Mider, 2018). Bu g¢alismalarda, derin 6grenme
yontemlerinden biri olan Konvoliisyonel Sinir Aglar1 (KSA)
modelleriyle goriintii islemeden ses tanimaya kadar gesitli
oOriintii tanima alanlarinda bagarili sonuglar elde edildigi
ortaya konulmustur. KSA, goriintii boliitleme, 6riintii tanima
ve siniflandirma siireclerinde yaygin olarak kullanilan bir
derin Ogrenme yoOntemi olarak tiir teshisinde de
kullanilmaktadir. Bitkiler, suda yasayan omurgasizlar,
memeliler ve bocekler igin giivenilir derecede sonuglar elde
edildigi calismalarda gosterilmistir (Chen, Han, He, Kays, &
Forrester, 2014; Dyrmann, Karstoft, & Midtiby, 2016;
Marques et al., 2018).

Bu caligmada; Ichneumonidae = (HYMENOPTERA)
familyasinin alt tiirlerini belirlemeye yonelik Konvoliisyonel
Sinir Aglari, Resnet-50 mimarisi ile otomatik bir sistematik
yontemi onerilmistir.

2. MATERYAL VE METOT

Calismada kullanilan resimler iNaturalist internet sitesinden
indirilmistir (‘INaturalist’, 2022). Diinyanin en popiiler doga
uygulamalarindan biri olan iNaturalist, California Bilimler
Akademisi ve National Geographic Society'nin ortak
girigimidir ayrica ¢evredeki bitki ve hayvanlari insanlar
tarafindan taninmasina yardimci olmayr amaglamaktadir.
Doga hakkinda daha fazla bilgi edinilmesine yardimci
olabilecek bir milyondan fazla bilim adami ve doga
bilimciden olusan bir topluluktan yapisina sahiptir. Bu
toplulugun iiyeleri gézlemlerini kaydedip paylasarak, dogay1
daha iyi anlamak ve korumak i¢in ¢alisan bilim adamlarina
ve doga goniilliilerine veriler sunmaktadir (‘INaturalist’,
2022).

Bu siteden indirilen veriler hazir veri setleri olmadigi i¢in tiir
isimleri ile arama yapilmis ve ¢ikan sonuglar arasindan,
segilen resimler indirilmistir. Indirilen resim dosyalar: tasnif
edilerek bir veri seti olusturulmustur. Olusturulan veri seti
520 adet resimden olugmaktadir ve Sekil 1°de gosterilmistir.
Cremastinae i¢in 220 tane resim, Tryphoninae i¢in 90 tane
resim, Ichneumoninae i¢in 210 tane resim se¢ilmistir.
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Sekil 1. Veri seti tiir sayilari
Konvoliisyonel Sinir Aglar:

Konvoliisyonel Sinir Aglar1 (KSA), 6grenme yoluyla
kendilerini optimize eden ndronlardan olusmasi ve bir tiir
¢ok katmanli algilayici olmast bakimindan geleneksel yapay
sinir aglarina benzemektedir. Sekil 2°de verilen klasik bir
KSA, giris katmani, ¢ikis katmani ve ¢ok sayida gizli
katmandan olusmaktadir. Gizli katmanlar tipik olarak
konvoliisyonel katman, havuzlama katmani, tam baglantili
katman ve normallestirme katmanlarindan (normallestirme
katmani, ReLU) olusur. Daha karmasik modeller icin ek
katmanlar kullanilabilmektedir (Hussain, Bird, & Faria,
2018; O’Shea & Nash, 2015). KSA’da, katmanlarin en az bir
tanesinde konvoliisyon yani filtrelerin girig verisi lizerinde
Oznitelik  ¢ikarma  amagli  dolagtirilmast  iglemi
uygulanmaktadir. Agin ilk katmanlarindaki giris verisinin
iizerinde, filtreler yoluyla 6znitelik ¢ikarimi yapilir. Bunun
yani sira hesaplama maliyetini azaltmak ve giris verisinden
Ogrenilen Ozniteliklere ait 6zet verisini diger katmanlara
aktarmak amaciyla boyut diisiirme fonksiyonlar1 kullanilir.
Sonrasinda elde edilen bu 6znitelikler tek boyutlu bir vektor
haline getirilir ve tam baglantili katmana aktarilip
siniflandirma islemi gerceklestirilir (Giilcti & Kus, 2019).

Tam Baglantili
Konvollisyon
volisy Gty e
Girig 0
my -
o~

XXX,

Oznitelik Cikarma Siniflandirma

Sekil 2. Klasik KSA

Yapay sinir agmndaki gizli katman sayisi, gorintii
Ozniteliklerinin ¢ikarilmasi i¢in ¢ok Onemlidir. Ancak,
eklenen katmanlarin ag derinligini artirmasiyla birlikte
gradyan kaybolma ve beklenmedik bozulma sorunlari ortaya
cikabilmektedir. Bu sorun, kisayol baglantilariyla ve egitimi
hizlandiran artik bloklar (Residual block) tarafindan basarili
bir sekilde ¢oziilebilmektedir. (Zhang, Li, Zhu, & Du, 2022).
Sekil 3’te verilen artik blok yapisinda, giristen ¢ikisa bir
baglanti  yapilarak, x degeri F(x) fonksiyonuna
eklenmektedir. Ekleme igleminden sonra F(x)+x fonksiyonu
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birlikte ReLU aktivasyon fonksiyonundan gegirilmektedir.
Boylece onceki katmanlarda egitilen verilerin bir sonraki
katmana daha gii¢lii olarak iletilmesi amaglanmaktadir.
ResNet, 177 katmanli bir sinir agidir. Bu model, 224 x 224
x 3 boyutunda fotograflar lizerinde egitilmistir (O’Shea &
Nash, 2015; Rajeena PP et al., 2022).

X
~ v
‘ Agirlik Katmani
X kimlik
Fi RelU m
‘ Agirlik Katmani
V v
Fix)+x (+ )
r RelU
'
Sekil 3. Artik blok

Bu caligmada; standart KSA olarak oOnceden egitilmis
Resnet-50 mimarisi kullanilmigtir. Modelde verilerin %80°1
egitim icin %20’si test icin rastgele olarak ayrilmustir.
Learning rate 0.0001 olarak ayarlanmis ve modelde
kullanilan epoch degeri 100 olarak belirlenmistir.

3. BULGULAR

Calismada kullanilan; {i¢ alt familyaya ait veri setinde 520
tane resim egitim igin kullanilmig, 104 tanesi test igin
ayrilmistir. Kurulan modelde veri seti gerekli klasorlerden
okunduktan sonra, veri seti igindeki siniflardan rastgele
secilen Ornek goriintiiler Sekil 4°te gosterilmistir.

Cremastinae

Tryphoninae Ichneumoninae

LN

P RN

L

Tryphoninae

Sekil 4. Ornek goriintiiler

Onerilen KSA Resnet-50 mimarisi ile kurulan modelde
%91.35 dogruluk degerine, %91.35 kesinlik degerine,
%091.35 duyarhilik degerine, %91.34 Fl-skoru degerine
erisilmistir ve Tablo 1’de gdsterilmistir.
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Tablo 1. ResNet-50 performans olgiitleri

Kesinlik | Duyarlilik | f1-skor | Say1
Cremastinae 0.9302 |0.9091 0.9195 |44
Tryphoninae | 0.8333 |0.8333 0.8333 |18
Ichneumoninae | 0.9302 | 0.9524 0.9412 |42
Dogruluk 0.9135 |104
Ortalama 0.9135 ]0.9135 0.9134 |104

4. TARTISMA VE SONUCLAR

Onerilen ¢aligma ayn1 familyanin ayni cinsine ait birbirinden
ayrilmas1 uzmanlar tarafindan bile giigliikle yapilabilen, aym
habitatta ayni anda karsilasabilecegimiz ii¢ bocek alt
familyas1 {izerine yapilmistir. Deneysel calismalar
sunucunda %91.35’lik dogruluk degeri, %91.35 kesinlik
degeri, %91.35 duyarliik degeri, %91.34 F1-skoru
degerlerine erisilmistir. Elde edilen goriintiilerin arka plani,
fotograflardaki 11k kosullar1 ve resmedilen boceklerin durus
ozelliklerinin sonuglara etki ettigi tespit edilmistir. Bu
baglamda; KSA, ResNet-50 mimarisinin bocek alt familya
siniflandirilmasi i¢in olduk¢a kullanighi oldugu ortaya
konmustur. Onerilen yontemle insan faktoriinii en aza
indirerek alt familya simiflandirmasinin doguya yakin ve
pratik bir sekilde yapilmas: amaglanmigtir. Boylece emek ve
zaman tasarrufu saglanmustir. Ilerleyen ¢aligmalarda, daha
¢ok bocek familya/alt familyasi igin veri toplanip farkli
modellerle ¢aligmalar yapilmas: hedeflenmektedir.
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A Content Analysis of The European Green Approach and Climate Agreements
For The Turkish Forest Products Industry

Mercan Kandemir™®, Hamza Kandemir?

Abstract: With the increase in greenhouse gases in the world after the 1990s, the problem of
global warming has now become a common problem of all humanity. The global climate
change experienced has become a factor that closely affects economic, cultural, political and
social life, especially natural life. Global climate change has reached a point where it is now
defined as a crisis rather than a problem. To this end, international agreements and
organizations for combating climate change are included in the study. In terms of the
economic effects of climate change, the use of natural resources is also effective in the forest
industry sector, which is entirely based on the forest ecosystem. The study was shaped as a
content analysis of studies on the impact of climate change on the forest industry.
Accordingly, international agreements and sanctions have been put in place so that the
average temperature does not rise above 1.5-2 °C. In terms of sectoral effects, while focusing
on the management of planted areas, the management approach has been strategic
management.

Keywords: Climate Change, Forest Industry, Climate Agreements, Turkey.

Avrupa Yesil Mutakabat1 ve iklim Anlagsmalariin Tiirkiye Orman Uriinleri
Endiistrisi Acisindan Icerik Incelemesi

Ozet: 1990’11 yillardan sonra Diinyada sera gazmin artmasi ile birlikte kiiresel 1sinma artik
tiim insanligm ortak bir sorunu haline gelmistir. Yasanan kiiresel iklim degisikligi en basta
dogal hayati olmak iizere ekonomik, kiiltiirel, siyasal ve sosyal hayati yakindan etkileyen bir
unsur halini almistir. Kiiresel iklim degisikligi gliniimiizde bir sorun olmaktan ziyade artik
bir kriz olarak tanmimlanan bir noktaya ulasmistir. Buna yonelik olarak iklim degisimi ile
miicadelenin uluslararasi anlasma ve organizasyonlar1 ¢alismada yer almaktadir. iklim
degisiminin ekonomik etkileri bakimindan dogal kaynak kullamiminin tamami orman
ekosistemine dayali olan orman endiistri sektoriinde de etki eder niteliktedir. Calisma iklim
degisiminin orman endiistri alanina etkisine yonelik ¢alismalarin igerik analizi seklinde
bicimlenmistir. Buna gore ortalama sicakligin 1.5-2 C° {izerine ¢ikmamasi i¢in uluslararasi
anlagmalar ve yaptirimlar devreye girmistir. Sektorel olarak etkilerde ise dikili alanlarin
yonetimine odaklanilirken yonetim anlayisi da stratejik yonetim olmustur.

Anahtar Kelimeler: Tklim Degisimi, Orman Endiistri, Iklim Anlagmalari, Tiirkiye.
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Fen ve Teknik Dergisi, 9(18): 89-94.
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1. GiRis

Latince “klimatis”, Yunanca ise “klima” olarak bilinen
iklim, “Egiklik” anlamini tagimaktadir teknik agiklamasi
“belirli bir dénem igerisinde ve istatistiki veriler 1518inda
ortalama hava durumu” olarak ifade edilmektedir. Iklim
degisikligi ise, genel bir ifade ile “nedeni ne olursa olsun
iklim kosullarindaki, biiyiik olgekli (kiiresel) ve onemli yerel
etkileri bulunan, uzun siireli ve yavas gelisen degisiklikler”
seklinde tanimlanmaktadir (Igci ve Cobanoglu, 2019). Tklim
gelecegin belki de en 6nemli kavrami ve belirleyicisi olan bir
kelimesi olacaktir.

Kiiresel iklim degisikligi, giiniimiizde en Onemli g¢evre
sorunlarindan biri olarak karsimiza ¢ikmaktadir. Ulkeler
Aras1 iklim Degisikligi Paneli (Intergovernmental Panel on
Climate Change-IPCC) raporuna gore, kara ve denizdeki
bilesik kiiresel sicaklik ortalamasi 1880-2012 arasinda
0.85°C (0.65-1.06°C) yiikseldigi hesaplanmaktadir. Kiiresel
Olcekte ortalama sicakligin yiikselmesinin neticesinde
buzullar hizla erimekte ve deniz seviyesi yiikselirken,
buharlasma ve yagis rejimleri degismekte, bundan dolay1
kuraklik ve seller artmaktadir (Dulkadiroglu, 2018). Kiiresel
Olgekte ortalama sicakligin artmasina sebep olan etki ise sera
gazinin artigidir.
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Artan enerji tiiketimine paralel olarak sera gazlart emisyon
degerleri de artmakta olup emisyonlarin %70°1 enerji
sektorlerinden kaynaklandigi bilinmektedir (Erdogan, 2020).
1850 oncesi diinya genelinde CO, seviyesi 280 ppm iken
2018 itibariyle 408 ppm’dir ve bu durum endiistriyel
gelismenin CO; emisyonlarinin artigina etkisini agik olarak
gostermektedir. Diinyada fosil yakitlardan kaynakli CO;
emisyonlar1 2005 yilindan 2017 yilina kadar enerji iiretim
tesislerinde %24 artis, Endistriyel {irlin {iretiminden
kaynakli yakitlarda %28 artig, meskenlerde %3 arts,
ulasimdan kaynaklida %21 artis ve madenciligi de igine alan
diger endiistrilerden kaynakli emisyonlarda ise %40 artis
belirlenmistir (Deveci, 2019). Enerji talebinde ortaya ¢ikan
bu artig gelecekte beraberinde enerji krizlerini de getirecegi
diisiiniilmektedir.

IPCC’nin degerlendirmelerine gore kiiresel sicaklik artiginin
2 °C’nin altinda tutulmasi gerekmektedir. Bunun iginde sera
gazi emisyon konsantrasyonunun 450 ppm seviyesini
gecmemesi gerekmektedir. Uzmanlar 2 °C artmasmin geri
doniisii olmayan etkileri olacagin1 dngérmektedir. 5 Ocak
2022 tarihinde giincellenen (Kaynakta gecen 2018 yil1 verisi
giincellenerek  kullanilmigtir.CO,  seviyesi  Olciimiine
bakildiginda 417.71 ppm’e kadar ulasan bir deger
goriilmektedir (Orhan, 2018). 1960’tan giiniimiize CO:
trendi Sekil 1.’de yer almaktadir.

416.71 ppm

December 2020: 414.26 ppm
Last updated: January 5, 2022

Sekil 1. 1960-2018 Yillar1 Aras1 CO; Trendi (Kaynak: Kiiresel izleme Laboratuvari)

Artan sera gazi miktar1 kiiresel gelecek konusunda tiim
diinyanmn &nemli bir sorunu haline gelmektedir. Uretim ve
tiketimin yogunlugu gelismis tllkelerin diinyanin gelecegi
konusunda ortaya bir endise ¢ikarmistir. Bu endise
beraberinde siirdiiriilebilirlik sorununu giindeme getirmistir.

Konuya iligkin olarak 2019 yilinda yayinlanan Kiiresel
Siirdiiriilebilirlik Kalkinma Raporunda bu durumu destekler
niteliktedir. Rapora gore sadece maddi mallarin tiiketimini
artirarak ekonomik bilylime yaratmanin artik kiiresel
diizeyde gecerliliginin kalmadigini ve 6ngoriileri dogru ¢ikar
ise kiiresel malzeme kullaniminin 2017-2060 yillar1 arasinda
89 Gigaton'dan 167 Gigaton’a ¢ikacagint ve buna bagh
olarak sera gazi gibi kiiresel 1sinmaya yol agan gaz
emisyonlarinin artacagini ifade edilmistir (Messerli vd.,
2019). Bu agiklama, siirdirilebilirlik kavramima olan
farkindaligin daha da artmasina sebep olmustur (Demirtiirk,
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2021). Artik yapilan bilimsel aragtirmalar artan sera gazinin
gelecek icin biiylik bir tehlike olacagini tiim gelismis tilkeler
tarafindan ortak bir diislince haline getirmistir.

Atmosferde bulunan karbondioksit yogunlugunun artmasina
bagl iklimde onemli degisikliklerin yasanacagmna dair
ongorii ilk olarak 1896 yilinda Isvegli S. Arrhenius
tarafindan yapilmis olsa da ilk etkili adimin atilmas1 1979
yilinda Birinci Diinya iklim Konferansi’nin diizenlenmesi ile
olmustur. Konferansta temel olarak fosil yakitlarinin gittikce
artan kullanimi ve ormanlarin yok edilmesi sonucunda
atmosferdeki karbondioksit yogunlugunun artmast ile iklim
degisikliklerinin ekosistemi her gegen giin daha da fazla
tahrip edecegi konu edilmistir (Gokten vd., 2018).
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2.IKLiM ANLASMALARI VE UST ORGUTLENMESIi

Iklim degisikligi ile miicadelede Birlesmis Milletler (BM) ilk
adimin1 1972 Stockholm Konferansinda atmis ¢6ziim bulma
arayiglart  baslamistir. 1992 yilinda gergeklesen Rio
Konferansi sonrasinda iklim degisikligi ile miicadelede en
temel politika belgesi olarak Birlesmis Milletler Iklim
Degisikligi Cerceve Sozlesmesi ikinci asamadir. Siirecin
iiclinci Onemli asamast ise Kyoto Protokolii olarak
degerlendirilmektedir. Siirecin dordiincii asamasi ise Paris
Iklim anlagsmasidir (Karakog, 2018). iklim degisimi ile
miicadelenin son asamasi ise 2019 yilinda, Avrupa
komisyonu tarafindan ortaya atilan “Avrupa Yesil
Mutabakati — European Green Deal” birligin 2015 yilindan
bu yana iklim giindemine ne derece uyum sagladigini
degerlendirmesi seklinde yorumlanmistir. Bu mutabakata
gore; “Avrupa Yesil Mutabakati, temelinde uluslararasi
isbirlikleri olan; siyasi, hukuki ve ekonomik siireglere
dayanmaktadir. Bu noktada iiye devletler icin sera gazi
azalimi ve yenilenebilir enerji hedefleri baglayici olmakla
birlikte, enerji verimliligi 2020 yul1 icin gosterge niteliginde
kalmistir” biciminde degerlendirme yapilmistir (Cayiragast
ve Sakici, 2021).

Diinya Metoroloji  Orgiitii  (World Meteorological
Organization- WMO) kendini su sekilde tanimlamaktadir;
Diinya Meteoroloji Orgiiti (WMO), 193 Uye Devlet ve
Bolge iiyesi olan hiikiimetler arasi bir
organizasyondur. Kokleri 1873  Viyana  Uluslararasi
Meteoroloji Kongresinde atilan Uluslararast Meteoroloji
Orgiiti'nden  (IMO) kaynaklanmigtir. 23 Mart  1950'de
WMO So6zlesmesi'nin onaylanmasiyla kurulan WMO, bir y1l
sonra Birlesmis Milletler’in meteoroloji (hava ve iklim),
operasyonel hidroloji ve ilgili jeofizik bilimlerinde
uzmanlagmis kurulusu olmustur. Genel merkezi Cenevre'de
bulunan Sekreterlige, Genel Sekreter bagkanlik eder. En st
organ1 Diinya Meteoroloji Kongresi'dir (public.wmao.int).
Uluslararas1 diizeyde ortaya ¢ikan ilk somut yapilanma
Birlesmis Milletler Cevre Programi (UNEP) ve Diinya
Meteoroloji Orgiiti (WMO) tarafindan 1988 yilinda
Hiikiimetler arasi Iklim Degisikligi Panelinin (IPCC)
olusturulmasidir. IPCC biinyesinde konu ile ilgili uzmanlari,
bilim adamlarin1 ve hiikiimetleri barindirmaktadir. IPCC
tarafindan diizenle araliklarla yayimlanan Degerlendirme
Raporlari, insan aktivitelerine bagl olarak ortaya ¢ikan sera
gazi salimimlan ile iklim degisikligi arasindaki iliskiyi
bilimsel bulgular1 ortaya sermektedir ve bu raporlar kiiresel
iklim degisikligine iligkin temel referans olarak kabul
gormektedirler (Oktem, 2008). Atmosferde tehlikeli
boyutlara ulasan insan kaynakli sera gazi emisyonlarmin
iklim sistemi tizerindeki olumsuz etkisini onlemek ve belli
bir seviyede durdurmak amaciyla 20 Haziran 1992 tarihinde
imzaya agilan ve 21 Mart 1994 tarihinde yiiriirliige giren ve
genelde Tklim Degisikligi Cergeve Sozlesmesi (IDCS) olarak
adlandirilan sozlesme bugiine kadar 200°e yakin iilke ve
Avrupa Birligi tarafindan onaylanmistir.  Sozlesme,
kararlarin yer aldig1 26 maddeye ilave olarak iki ek madde
icermektedir. Ek-I olarak adlandirilan birinci listede,
sOzlesmenin imzaya acildigi tarih olan 1992 yilinda
Ekonomik Isbirligi ve Kalkinma Orgiitii’ne (OECD) iiye 24
tilke ile Avrupa Birligi, ayrica pazar ekonomisine gegis
siireci yasayan Orta ve Dogu Avrupa iilkeleri ile Eski
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Sovyetler Birligi’nden ayrilan bazi iilkeler, Ek-2 listesinde
ise geligmis olarak nitelendirilen 24 OECD iilkesi ile AB yer
almaktadir (Akyel, 2009). 90’11 yillarda iklim degisikligi bu
anlagma ile tilkeler {istii bir konuma erismistir.

Avrupa Komisyonu (AK) tarafindan 2019 yili sonunda
ortaya konulan Avrupa Yesil Mutabakati, Avrupa Birligi’nin
(AB) uzun zamandir beklenen nihai iklim eylem plani
olarak, Avrupamin 2050 yilma kadar karbondan
arindirilmasini amaglamakta; bu amagla da ekonomide koklii
bir dontisiimii ve Avrupa kitasinda iklim nétrligiine
(zararsizlik)  ulasimasini  &ngdrmektedir.  Oncelikle
belirtmek gerekir ki boylesine genis ve derin bir déntisim
hedefi dogrultusunda Birligin, iiye iilkeler ve bdlgeler
arasinda riskleri ve firsatlari makul bir dengeye oturtmasi
gerekmektedir. Yesil Mutabakat, AB’nin yeni biiylime
stratejisi olarak, sadece insanlarin refahini iyilestirmek iizere
tasarlanmis denilemez; yeni bilylime stratejisinin bir pargast
olarak Avrupa’y1 iklim agisindan notr hale getirmek ve dogal
yasam alanlarini korumak sadece insanlara degil, diger
canlilara, ekonomiye ve toplamda gezegene olumlu
yansimayacak, onlarin refahlarmi da  siirdiriilebilir
kilacaktir. Bu cergevede AB, 2050 yilina kadar iklim
acisindan notr olmayi; kirliligi azaltarak insan hayatini,
hayvanlar1 ve bitkileri korumayi; sirketlerin temiz {iriin ve
teknolojiler konusunda diinya lideri olmalarina yardimei
olmayr ve adil ve kapsayict bir gegisin saglanmasini
hedeflemektedir (Ecer vd., 2021; Ustiin, 2021).

3.0RMAN ENDUSTRISi VE iKLiM DEGiSiMi

Orman endiistri sektorii, iirettigi odun kdkenli orman
iiriinleri ile birgok sanayi koluna hammadde saglamaktadir.
Orman endiistrisi bircok sanayiyi beslemekte ve katma deger
yaratilmasi ile istihdam artisinda da etkin rol oynamaktadir
(Sahin ve Tirkoglu, 2018; Beram, 2022). Tiirk orman
endiistrisini  sadece kereste iretim alaniyla sinirh
degerlendirmek olanaksizdir. Parke, kaplama, kontrplak,
yonga levha, lif levha, dograma ve marangozluk firiinleri,
mobilya, kagit ve karton, palet ve ambalaj tiretim alanlarinda
faaliyet gdsteren 6nemli bir isletme kapasitesi olugsmus ve
iilke ekonomisine, istthdamia, bolgeler aras1 gelismislik
farklarinin kapatilmasina katki yapan birer iiretim odag:
halini almistir (Beram ve Yasar, 2018; Akkaya vd., 2021).
Ormanlar yalniz dogal bir ¢evre degil ¢ok Onemli bir
ekonomik yapiy1 da ifade etmektedir (Beram ve Yasar,
2020). Bu yap1 gliniimiizde iklim degisiminden etkilenmesi
muhtemel ilk sektorlerin baginda yer almaktadir.

Orman ekosistemleri ve orman endiistrisi, ¢esitli biyofiziksel
etkiler nedeniyle iklim degisikligine kars1 oldukc¢a hassastir.
Bunun yaninda genis iklim degisikligi projeksiyonlari
yelpazesi gz 6niine alindiginda, orman kaynaklarinin biiyilik
mekansal ve zamansal 6l¢eklerde yonetilmesiyle ilgili biiylik
belirsizlikler vardir. Gelecekteki iklim degisikliklerinin
ormanlar1 agagidaki sayilanlarin yaninda cesitli sekillerde
etkilemesi beklenmektedir:
v/ Biiylime mevsimi uzunlugu ve zamanlamasindaki
degisiklikler,
v' Mevsimsel sicakliklar ve yagis diizenlerindeki
degisiklikler,
v" Dogal rahatsizlik siddeti, kapsami1 ve sikligt,
v" Hem zararli hem de hastalik salgin siklig1.



21. Yiizyilda Fen ve Teknik Dergisi 2022, 9(18), 89-94

Biyofiziksel ve sosyoekonomik baskilar arttik¢a, yoneticiler
tehditlerin iistesinden gelmek ve firsatlardan yararlanmak
icin igletmelerinin gelecegi ile ilgili bilingli yonetim kararlar
vermelidir. Iklim degisikligine uyum, gevresel degisime
yanit vermenin ve sirdiiriilebilir uygulamalar1 tesvik
etmenin bir yoludur. Dogal kaynak yo6netiminde uyum,
etkilerin belirlenmesini, kirilganliklarin  hesaplanmasi,
uygun uyum stratejilerinin degerlendirilmesini ve bunlarin
ilgili 6lgeklerde uygulanmasini igermektedir (Soucy vd.,
2021). Iklim degisikligi orman endiistri isletmeleri icin
onemli bir ¢cevre degiskenidir. Bu degisken isletmeler i¢in
tehdit unsurudur. Tehditten kendisini korumak isteyen
isletmeler  siirdiiriilebilirlik  ilkesini  géz  Oniinde
bulundurmalar gerekir.

Bazi arastirmalarda, ongoriilen iklim degisikliginin kuzey
orman ekosistemleri iizerinde ©&nemli etkileri olacagmi
gostermistir. Orman  ekosistemlerini ~ siirdiirmek igin
siirdiiriilebilir orman yoénetiminin (SOY) degisen iklime
adaptasyonu gereklidir. Iklim degisikligine uyum saglamak
icin geleneksel ve mevcut uygulamalarin degistirilmesi
gerekebilir.  (SOY)'de adaptasyonun amaci, orman
ekosisteminin ¢esitli islevlerini zaman i¢inde siirdiirmek,
kayiplart en aza indirmek, faydalarn arttirmak ve degisen
iklimlerden kaynaklanan dogal ardigikligi kolaylagtirmak
veya degistirmektir. Iklim degisikliginin etkilerini ele almak
icin uyarlanabilir stratejilerin gelistirilmesi, test edilmesi,
bilim, politika ve yonetimin birlestirilmesi Snemlidir.
Potansiyel iklim degisikligi etkilerini g¢evreleyen risk ve
belirsizliklerle basa ¢ikmak igin uyum seceneklerinin esnek
olmasi da onemlidir. Uyum stratejileri, hasat, yeniden
agaclandirma, kullanim, planlama ve koruma stratejileri
dahil olmak iizere orman ekosistemini yonetmenin tiim
yonlerini igermelidir. SOY'ni iklim degisikliginin potansiyel
etkilerine uyarlamak, belirsizlik ve risk oldugunun, boreal
(toprak kismu likenlerle kapli igne yaprakl
orman. Tundra iklim kusagryla iliman iklim kusagi arasinda
gecis bolgelerini olusturur) orman ekosistemi islevine iliskin
anlayisimizin geliseceginin ve siirdiiriilebilir bir gelecek igin
yeni yonetim yollarmin gelistirileceginin kabul edilmesini
gerektirecektir. Uyarlanabilir yonetim stratejilerinin basarisi
icin belirsizliklerin, giivenlik agiklarimin ve risklerin
onceliklendirilmesi de Onemlidir (Andrews-Key, 2018).
Basarilt bir SOY orman endiistri sektorii igin stabil dogal
kaynak 6zelligini devam ettirebilecek sonuca gotiirecektir.

Orman endiistri sektorii, akarsu debi degiskenligi, sel riski,
kereste arzindaki degisiklikler (b6cek ve hastaliktaki artiglar
ile yangin kayiplar1 ve lojistik sorunlar1 nedeni ile) ve daha
kisa kis hasat mevsimi seklinde iklim degisikligi etkileri
yastyor. Bazi orman yonetim plani hazirlayan firmalar, iklim
degisikliginin sektorel faaliyetler iizerindeki etkilerinin
kapsamli analizini tamamlamis ve ¢evre lizerindeki etkileri
en aza indirecek uyum segeneklerini belirlemek i¢in eyaletle
(kamu) birlikte caligmaya baslayarak, operasyonel
gereksinimleri iligkin rapor vermektedir (Williamson vd.,
2019). O halde iklim degisikligine iligkin olarak
sirdiiriilebilir orman yoOnetimi uzman kurumlarla ve
uluslararasi igbirliklerine gére kamuya yol gosterici bicimde
olmalidir.

Hiikiimetler Arast Iklim Degisikligi Paneli'ne gore,
Kanada'nin ormanlik alanlarmin Diinyanin geri kalanindaki
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bircok bolgeden daha fazla iklim degisikligi etkileri
yasamasi bekleniyor. Kanada orman yoneticilerini 6zellikle
ilgilendiren etkiler artan siklik ve yangin yogunlugunu
icermektedir. Artan orman hastaliklart ve bocek zararlilart
salginlari, oOzellikle kuzey ormaninin giiney ucunda,
ormanlar etkileyen artan kuraklik siklig1 ve hasat edilebilir
odun hacminin biiyiimesi ve miktarindaki degisikliklerdir.
Orman yonetim kurumlarinin bu etkilere uyum saglamalari
gereken yollar yeterince olabilir, ancak iklim degisikligiyle
basarili bir sekilde basa ¢ikmak igin kritik dneme sahiptir.
Kanada’nin orman yonetimi  girisimlerinin  iklim
degisikliginin  etkilerine uyum saglama yetenegi
uyarlanabilir kapasite ile saglanabilir. Uyarlanabilir
kapasitenin tanimlamasi ise su sekildedir; "... bir sistemin
iklim degiskenligine bagarili bir sekilde yanit verme yetenegi
veya potansiyeli hem davranis hem de kaynaklar ve
teknolojilerdeki  uyarlamalart igerir.” Sistemin iklim
degisikligi ile etkili bir gsekilde basa g¢ikma yetenegini
belirleyen gercek uyarlanabilirlik tepkileri iken, bunun
adaptasyon potansiyelini temsil ettigini belirtmek énemlidir
(Johnston ve Hesseln, 2012). Nitekim Kanada ormanlari igin
2012°de yapilan degerlendirmeler Tirkiye icin de
digiiniildiigiinde benzer bir siire¢ olacagi ifade etmek
miimkiindiir.

iklim degisikliginin ormancilik iizerindeki olasi etkisine
iligkin son aragtirmalar, artan kiiresel kereste arzi ve orman
iiretimi talebindeki yavas artis ve ardindan diisen fiyatlar
hakkinda sonuglar1 iceren dnceki bir Hiikiimetler aras1 Iklim
Degisikligi Paneli raporunda bahsedilenleri
desteklemektedir. Bununla birlikte, eger ger¢ekten de odun
bazli etanol diger biyoyakitlarla rekabet edebilir hale gelirse,
bu tahminlerin artan talep ve daha yiiksek fiyatlar
dogrultusunda giincellenmesi beklenebilir (Krilenko ve
Sedjo, 2007).

Orman endiistrisinde dikili alanlardan en yiiksek diizeyde
iriin beklentisi iireticilerin stratejik planlarina da etki
etmektedir. Jonshton ve Hesseln (2012), Yoneticilerin
tohumun gelecekteki iklime “uyumlu” olmast i¢in gelecekte
uygun yerlerin olusabilecegi yerlere gore tohum bolgelerine
bakmaya basladiklarini, Ornek olarak da British Columbia
Orman ve Daglar Bakanligimin yakin zamanda tohum
transfer bdlgesi politikasini, daha sicak kosullar
beklentisiyle daglik alanlardaki tohumlar icin yiikseklik
limitlerini artiracak sekilde degistirdigini ifade etmektedir.
Bu durumun ilkim degisimin gelecekteki etkileri goz 6niinde
bulundurularak kereste iliretimi i¢in dikili alan se¢iminde
etkili oldugunu ortaya koymaktadir.

Orman {riinlerinin kullanimi: bazi arastirmalarda fosil
yakitlarin emisyon degerleri ile karsilagtirilarak, enerji
temini i¢in odun bash drlinlerin ikame edilmesi
diistiniilmektedir (Xu vd., 2018). Odun bazl: iiriinlerin fosil
bazli {rlinler yerine gegebilecek sekilde endiistride
degerlendirilmesi iklim degisimi etkisi ile daha az emisyon
iireten dogal kaynaga yonelme egilimi gostermektedir.

Brecka vd. (2020)’nin Kanada’da yaptiklar1 arastirmada
iklim degisiminin Kanada orman endistrisine etkisine
yonelik olarak sonug¢ kisminda yer alan; “orman endiistrisi
icin ftirtinler potansiyel olarak onemlidir. Sonu¢larimiz,
Kanada'nin giiney kuzey ormanlarmmin kurakliga en yatkin
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bélgelerinde (dzellikle asirt iklim 1sinmast senaryolari
altinda)  siirdiiriilebilir, olgun hasat edilebilir odun
kaynaklart bulmamin giderek zorlasacagini gosteriyor.
Kozalakli agaglar genellikle endiistri tarafindan tercih
edildiginden, hasat edilebilir kozalakli aga¢ biyokiitlesindeki
diisiislerin ciddi ekonomik sonug¢lart olabilir. Bu tiir orman
ekolojisindeki yapisal degisiklikler sirketlerin tiretebilecegi
ahsap irtinlerinin tiriinii ve kalitesini etkileyecektir.”
Ifadesi aslinda orman endiistrisi sektoriiniin gelecekteki
degisimleri goz Oniinde bulundurarak stratejik yonetim
planlarint uygulamaya koymalarmi elzem kilmaktadir.
Wellstead vd. (2006)’nin yaptiklar1 c¢aligmada orman
politikasina yon verenler ile bu politikalarin disinda olan
diger politik gruplarin iklim degisim aragtirma kuruluslari ile
isbirlikleri Onerilmektedir. Bu bakimdan orman endiistri
sektoriiniin iklim degisimine bagl olarak sekillendirecegi
stratejik yonetim yaklasimi yalniz sektoriin aktorleri
tarafindan degil sektor dis1 politik gruplarin da siirece dahil
olmasi ile miimkiin olabilecektir.

4.SONUC VE DEGERLENDIRME

Kiiresel iklim degisimi glinlimiizde lizerinde 6nemle durulan
bir konudur. Konuya yo6nelik olarak ¢ok sayida ve ¢ok farkli
alanlarda bilimsel c¢aligmalar yapilirken uluslararasi
kuruluslarin ~ faaliyetleri sonucunda devletler arasi
antlagmalar da imzalanmaktadir. Ciinkii son yiizyilda 0,85°C
artan sicaklik buzullarin erime diizeylerini arttirmig, deniz
seviyesi artarken, yagis ve buharlagma diizeyleri 6nemli bir
degisiklik gostermistir. Sonug olarak kiiresel bir kuraklikla
kars1 karsiya kalindigi ortadadir. Bu duruma gelmenin sebebi
ise 170 yil onceki karbon emisyonunun giliniimiizde
neredeyse iki katmma ¢ikmig olmasidir. BM Diinya
meteoroloji orgiitiiniin ¢aligmalari etkisi ile Hiikiimetlerarasi
Iklim Degisimi Paneli (IPCC) faaliyetleri baslamis,
Hiikiimetler arasi iklim degisimi paneli karbon emisyon
degerini 450 ppm degerinin iizerine, kiiresel sicaklik artisini
ise 2 C°nin izerine c¢ikilmamasi igin ¢aligmalarini
yapmaktadir. Amaglanan bu hedef i¢in BM Stockhol
Konferansi, Rio Konferansi, Kyoto Protokolii ve Paris
Anlagmasin1 son 30 yilda devreye soktuktan sonra AB
Komisyonu da Avrupa Yesil Mutabakatin1 yayinlayarak
iklim degisimine karsi yaptirnmlar uygulama kararmi
almastir.

Ilkim degisimi ile siiregelen miicadele siirecinde iiretim
aligkanliklari, kullanilan kaynaklar ve tiiketici tercihleri de
farkliliklar gostermektedir. Calismamizin amaci da iklim
degisikligi ile orman endiistri sektoriiniin etkilenigine
yonelik literatiir aragtirmasi olarak sekillendi. Sonug itibari
ile ekonomi piyasalarina orman endiistri sektdriiniin makro
ve mikro iktisadi katkilari bakimindan Diinyada 6nemli bir
ekonomik sektor olmasi iklim degisimi karsisinda en diistik
diizeyde etkilenmesi bakimindan 6nemli bir ekonomik deger
tagimaktadir.

Orman endiistri sektdriiniin en énemli kaynagi agactir. Iklim
degisimi ile agaglarin biliyiime mevsimi ve zamani
degismektedir. Buna bagh olarak da tiretim miktarlarinda
dalgalanmalar gerceklesir. Bir bagka etki ise agag
hastaliklarint salgmlarinin artmasi ve aga¢ zararlilariin
artmasidir.
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Iklim degisimi sektdr yoneticilerini siirdiiriilebilir yonetim
anlayismma  yoneltmektedir. Orman  ekosistemlerinin
yonetilmesi bir baska ID etkisi olarak ifade edilebilir. ID
bilimsel danigmanlik zorunlulugunu da beraberinde
getirmektedir. Gelismis iilkelerde ID etkisine yonelik olarak
orman endiistri sektérii i¢in politikalar ID arastirmacilari ile
birlikte yapilir hale gelmistir. Orman ydnetiminde en fazla
iiriinii alabilmek i¢in bilim, teknoloji ve sektdr aktdrlerinin
birbirleri ile uyarlanabilir 6zellige sahip olmast
onerilmektedir. Ozellikle Kanada’da ID baglaminda orman
yonetim yaklasimini stratejik bir mesele olarak ele aldiklar1
ve orman iriinlerinin en yiiksek dilizeyde olmasi
beklenmektedir.  Fosil  yakitlardan ziyade orman
iiriinlerinden elde edilecek enerjinin alternatif olusturma
beklentisi bulunmaktadir.
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