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Makale Bilgileri 0Oz: Uluslararasi Doga Koruma Birligi, ekoturizmi dogay! ve kiiltirel kaynaklari
Gelis: 14.11.2022 anlayarak korumayi hedefleyen, dusik ziyaretgi etkili, yerel halk katilimi ile
Kabul: 27.09.2022 yoreye sosyo-ekonomik yarar saglayan, bozulmamis dogal alanlara gevresel

Online yayinlanma: 13.06.2023 agidan sorumlu seyahat ve ziyaret olarak tanimlamaktadir. Ekoturizm, dogal ve
kiltarel kaynaklari koruyarak, surdirilebilir turizm anlayisi iginde turizme
konu olan alanlarin surdirilebilir gelisimine katkida bulunmalidir. Turkiye,
zengin cografi 6zellikleri, dogal ve kiltlrel degerleri ile alternatif turizm tirleri
Ekoturizm, icin byuk bir potansiyele sahiptir. Bu baglamda sirdurilebilir kalkinmaya ve

Anahtar Kelimeler

Alisar kdyd, yerel kaynak yonetimine katki saglayan ekoturizm faaliyetleri de 6nemli
\S((c'::ggt’ulebilirturizm olmaktadir. Alisar Kéyii, Yozgat ili’'nin Sorgun ilcesi’ne bagli, merkeze 61 km.
Turizm ’ uzaklikta bulunan bir yerlesmedir. M.O. 3200 — 2600 arasi ilk yerlesimin

goruldigu Alisar Hoyugl gibi dnemli bir miras alaninin burada bulunmasi Alisar
Koyl’'ni onemli kilmaktadir. Bu makalede Alisar KoyU’'nin ekoturizm
kapsaminda, kirsal ve kiltlrel turizme katki saglayan bir yerlesim olarak
degerlendirilme olanaklari irdelenecektir. Oncelikle Alisar Kéyii dogal ve
kilturel degerleri ile tanitilacak; daha sonra potansiyel ekoturizm olanaklari
irdelenerek, yorenin gevre duyarli turizm amagh kullanimi ve gelisimi igin
ekoturizmin ilkeleri dogrultusunda ¢6zim 6nerileri gelistirilecektir.

Atif Kiinyesi: Temizel S. (2022). Yozgat ili, Alisar Kéyi’niin Ekoturizm Kapsaminda Degerlendirilmesi, Bozok Tarim ve Doda Bilimleri
Dergisi, 2(1), 1-11. How to Cite: Temizel S. (2022). The Evaluation of Yozgat Alisar Village in the Frame of Ecotourism, Bozok Journal of
Agriculture and Natural Sciences, 2(1), 1-11.

The Evaluation of Yozgat Alisar Village in the Frame of Ecotourism

Article Info Abstract: The International Union for Conservation of Nature defines
ecotourism as environmentally responsible travel and visit to unspoiled natural
areas, which aims to protect nature and cultural resources by understanding,
low visitor impact, providing socio-economic benefit to the region with the
participation of local people. Ecotourism should contribute to the sustainable
development of the areas subject to tourism in case of sustainable tourism by
preserving natural and cultural resources. Turkey is a potential country as far
as its rich geographical features, natural and cultural values are concerned for
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Received: 14.11.2022 such alternative tourism types. In this context, ecotourism activities, which
Accepted: 27.09.2022 make a great contribution to sustainable development, gains importance.
Online published: 13.06.2023  Ajisar Village is a settlement in the Sorgun District of Yozgat Province, at a
distance of 61 km from the city center. The presence of an important heritage
site such as Alisar Tumulus, where the first settlement was seen between 3200
and 2600 BC, makes Alisar Village important.
In this article, the evaluation of Alisar Village as a settlement contributing to
rural and cultural tourism within the scope of ecotourism is aimed. In this

Keywords context; first of all, Alisar Village was introduced with its natural and cultural
values then, ecotourism possibilities of Alisar Village were examined and

Ecotourism, solution were proposed in the frame of ecotourism principles so that the

Alisar village, location can be used and developed for environmentally conscious tourism

Yozga_t' . purposes.

Sustainable tourism,

Tourism

1. Introduction

Alisar Village is a settlement located in Sorgun District of Yozgat Province, 61 km away from the
center. The feature that makes Alisar Village special is that it dates back to BC. Alisar Mound, where
the first settlement was seen between 3200 and 2600, is found here. Alisar Village is an important
heritage site with its architecture reflecting traditional Turkish culture and socio-cultural structure.

The implementation of ecotourism in Alisar Hoylk in Yozgat Province, Alisar Village and its
immediate surroundings, which has been a settlement since 4000 BC, where trade started and where
writing was first used in Anatolia, will be an important step for the rural development of the region. In
this sense, first of all, the current situation of Alisar Mound and its settlement was evaluated with its
natural and cultural characteristics, and the current situation of the area was revealed. Suggestions
and opinions have been given for the implementation of ecotourism.

For many years, tourism in Turkey has been identified with coastal areas. However, in many
countries of the world, many regions that have no or very little touristic value have been turned into
areas that will create potential for tourism by preserving their organic texture or natural values very
well or by some visual intervention and landscape design. In this sense, Anatolia, as a country with
different characteristics and natural-cultural values with each region, has sufficient potential without
even the need for such an intervention. What needs to be done here is to protect the historical texture
and adequate infrastructure, as well as green areas, archaeological and urban sites, and many natural
values rich in biodiversity, which create potential in terms of tourism, and exhibit them in an integrated
manner into ecology.

The concept of sustainability, which emerged with the aim of preserving the ecological
balance, recognizing the negative effects of tourism activities on natural and cultural resources,
understanding that tourism endanger its own future and based on longer-term use, nature tourism,
low-impact tourism, soft tourism, natural life tourism, green Tourism types, which are called by
different names such as tourism, environmentally friendly tourism, special interest tourism,
appropriate tourism, responsible tourism, partnership-based tourism, rural tourism, sustainable
tourism, alternative tourism, ecotourism, and all of them have the same basis, have emerged (Uckun
ve Tlirkay, 2003; Aksit, 2007; Akpinar ve Bulut, 2010).

2. The Concept and Scope of Ecotourism
Ecotourism is defined by the International Ecotourism Society (TIES) as “responsible travel to

natural areas that conserves the environment and promotes the well-being of local people”. According
to the definition of the International Union for Conservation of Nature (IUCH), ecotourism is
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environmentally responsible travel and visitation to unspoiled natural areas that support conservation
by understanding nature and cultural resources, have low visitor impact, and provide socio-economic
benefits to local people (Kurdoglu, 2001; Akpinar ve Bulut, 2010).

The concept of ecotourism is a phenomenon that comes to the fore with the sustainability
discussions. For sustainable development and at the same time, ecological and economic decisions are
handled together, protecting natural areas and rural areas from the negative environmental effects of
tourism as tourism areas of the future, and participating in touristic activities in nature in the context
of current tourism activities, where there are no environmental problems (Atabay, 1998; Ozbey, 2002;
Akpinar ve Bulut, 2010). In rural area; It is aimed to develop alternative tourism activities by directing
the population whose main economic occupation is agriculture in regions where natural and/or
historical attractions are located to a certain extent, in a way that can accommodate visitors while
continuing their agricultural activities (Ylrik, 2003; Aksit, 2007; Akpinar ve Bulut, 2010). Recreational
activities and the determination of the time they will spend these activities depend on the preferences
of the individuals (Yazici and Temizel, 2020). In this sense, accessibility is also important. For
ecotourism activities, easy-to-reach areas will be preferred more and people will be able to spend their
time comfortably in this area.

When the characteristics of ecotourism are examined;

Tourist type: It consists of people who like to travel to natural areas and cultural environments,
who want to learn and appreciate local cultures and regions.

Location: Usually includes natural, sometimes protected areas or culturally rich regions.

Activities: Based on the use of resources with the least impact on the environment and the
promotion of environmental education.

Facilities: Requires the use of environmentally friendly technologies and local resources.

Development approach: It is based on combining economic development and conservation
objectives.

Development processes: They should have minimal negative impacts on society and the
environment and involve the active participation of local people. In addition, it should provide
economic benefits to the local people (Pratiwi, 2000; Demir and Cevirgen, 2006; Sungur, 2012).

Ecotourism communities combine conservation awareness and sustainable travel concepts.
This requires those who implement or participate in ecotourism activities to comply with the principles
of ecotourism. Ecotourism principles are:

* Minimizing the impact on the environment and ecology,

¢ Creating an environmental and cultural awareness and respect,

* Providing positive experiences to visitors and local people,

* Providing direct financial benefits for protection,

¢ Providing and strengthening financial benefits for local people,

¢ Creating a sensitivity regarding the political, environmental and social structure of the host
country (Sungur, 2012; http://www.ecotourism.org/what-is-ecotourism).

According to Sadler (1990) and Wight (1993), an ideal sustainable ecotourism model is based
on 9 basic principles. According to these principles, ecotourism;

¢ |t should not reduce environmental resources and should be sensitive to the environment,

¢ |t should provide primary, participatory and enlightening experiences,

e |t should cover the training of the parties (local communities, government, non-
governmental organizations, industry, visitors) before, during and after the trip,

¢ It should encourage awareness of the real values of the resource; conditions and boundaries
must be properly defined.

¢ It should develop an understanding and act in sync between the state, non-governmental
organizations, industry, scientists and local governments before and after the events,

¢ |t should promote moral and ethical responsibilities and behaviors towards the natural and
cultural environment for all parties,

e It should provide long-term benefits (be it conservation, scientific, social, cultural or
economic) to the resource, the local community and the industry;
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* Ecotourism activities should be sensitive to the environment in internal activities as well as
external resources (Sungur, 2012).

3. Material and Method

In this study, data were collected about Alisar village of Sorgun district of Yozgat province, which
has important natural and cultural assets in terms of ecotourism and is thought to contribute to the
economy (Figure 1.). The features related to the area have been revealed with the data obtained from
the literature reviews, interviews with the local people and observations.

Yerkoy

Sefaatll

Figure 1. The Study Area, Alisar Village

By collecting data about Alisar Village, natural, cultural, historical etc. features have been
revealed. After the data were collected, an evaluation was made with SWOT analysis. In important
settlements with tourism potential, it should be possible to take measures to keep up with the age by
revealing the current situation of the area, and design and applications should be allowed. In the
strategic management process, it is also very important to prepare, implement and evaluate the steps
to be taken in this regard. SWOT analysis, which is described as SWOT analysis as Turkish abbreviation,
is a form of analysis used to determine the strengths and weaknesses of the individual or a business,
to identify threats and opportunities arising from external environments and to take precautions or
actions against them. With the SWOT analysis applied in Alisar Village; It is necessary to update the
current situation of the changing conditions, the demands of the people, and the tourism-oriented
development at certain periods.

4. Research Findings
In this section, the natural and cultural characteristics of Alisar Village in Yozgat are evaluated.
4.1. Natural Environment Features

Yozgat, which has approximately 2% of Turkey's territory, has Sivas in the east, Kayseri, Nevsehir,
Kirsehir in the south, Kirikkale in the west and Amasya, Corum and Tokat provinces in the north and its
total surface area is 14,123 km? (Bulut, 2000). Most of the landforms in and around Yozgat, which is at
an altitude of 1300 m above sea level, are plateaus. The average height of this plateau varies between
1200-1400 m. There are mountains and hills that are not very high on the Bozok Plateau. The
mountains in the east and northeast of Yozgat are curved mountain ranges that are generally not very
high. The area covered by the plains in and around Yozgat is small. Plains are generally formed in valley
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floors and depressions that break up the Plateau surface. The most important water resources of
Yozgat and its surroundings are Kizilirmak, Delice River and their tributaries. In addition, this region is
very rich in terms of groundwater. Groundwater in the region rises above ground as a source in various
places. The semi-arid continental climate of the Central Anatolia Region is dominant in Yozgat and its
surroundings. Summers in the region are hot and dry, and winters are cold and rainy. The temperature
differences between night and day are quite high (Unsal, 2016). When evaluated in terms of
demographics, it is seen that the village population is gradually decreasing.

The climate in Sorgun, which has a long winter season, is continental. It has harsh and dry cold.
Spring is rainy and summer is dry. Autumn is the most beautiful season. The hottest months are July
and August. In these months, the temperature fluctuates between 25-30 degrees. In winter, it is -2 to
-10 degrees. Annual precipitation average is between 45-50 kg. Snow mostly falls in January, February
and March and its thickness reaches 60 cm from time to time. Due to the fact that the district is on the
plain and is open from all sides, it is open to winds blowing from all directions. Poyraz wind blowing
from the northeast and lodos wind is mostly seen (Umut, 2006).

Endemic plants in Yozgat: 213 Genus and 399 Species belonging to 56 Families have been
identified, 70 of these 399 species are endemic. In addition, 69 of these 399 species are subspecies
and 48 of them are at the variety level. As a result of the examination of the fauna species of Yozgat
Province, the fauna species were examined in three sections as mammals, birds and reptiles. As a result
of the examination, 4 types of mammals, 9 types of birds and 3 types of snakes were identified. Some
of these are Fox, Rabbit, Dormouse, Squirrel, Wild Boar, Golden Eagle, Little Hawk, Crab, Starling,
Mountain Crow (Anonim, 2014).

4.2. Natural Environment Features

Excavation was carried out between 1927-32 by a team under the direction of Hans Henning
von der Oste from the University of Chicago in Alisar, which is located on the border of Yozgat Province
and 204 km east of Ankara and 85 km southeast of Ankara. The importance of the excavation is that it
is one of the exemplary applications where systematic excavations were made and the Central
Anatolian stragraphy was extracted. The importance of Troy in Western Anatolia is equivalent to the
importance of Alisar in the Central Anatolian Region. Alisar Village and Mound are shown in Figure 2.

e

Alisar Mound |-
-,"5 &

e GO )gh‘ garth

Figure 2. Alisar Village and Mound (Anonim, 2022a)
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During the excavations, skeletons buried in jars belonging to the Chalcolithic period, terracotta
pottery, seals, human and animal figures well worked on stone and bone were found. During the
period when the mound was first settled (3200-2600 BC), the area looks like a simple village with its
rectangular plan, mud-brick walls and flat-roofed houses. In the next period, it is seen that the city has
aninner castle, the houses were built according to a certain plan, and some of the walls were plastered
from the inside and outside. During this period, the city was surrounded by walls. It is also understood
that cultural exchange with Mesopotamia started in this period (Kinal, 1987).

Google Eartl;

Figure 3. Settlement Detail From The Mound (Anonim, 2022b)

In the third period, the two walls, namely the inner castle and the outer castle, were
strengthened and the area of the inner castle was expanded. This period is between 2200-2000 BC and
continues until the Hittite age. The settlements of Alisar Mound can be seen in Figure 4.2.2. When it
comes to the fourth period, between 2000-1500 BC, Alisar became a big city. Unlike the old bronze
age, the Hittites settled in the lower city. The lower city has the character of the old Hittite era and
was strengthened by a large wall. The city has been strengthened with wide-planned castle gates,
underground roads and towers in places, making it defensive. The mound, which did not lose its
importance in the Great Hittite era (1400-1200 BC), became a small settlement area again. In the fifth
period, between 1200-700 BC, the Hittite - Phrygian culture is seen in Alisar. After this period, the
lower city has lost its importance. After that, the artifacts unearthed in the city revealed the weight of
the Phrygian culture. Although the citadel was rebuilt on its old foundations in this era, the citadel wall
of the first building level belonging to the 19th century BC was destroyed by a fire (Kinal, 1987).

The Chalcolithic age is defined by vessels in which geometric shapes consisting of latticed lines,
crosses and zigzags on a black background are filled with a white or yellow paste and embroidered.
When it comes to the Bronze Age, there are geometrically patterned chessboards, wavy lines, zigzags,
equilateral triangles vessels, which are called Kappadokian ceramics, drawn with dark brown or black
paint on a red-brown slip (Kinal, 1987). The city was ruled as a state until the middle of 3000 BC (Akture,
1997). Although Alisar Mound is a regional settlement with local characteristics, it is understood that
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commercial relations were established with Southeastern Europe and Mesopotamia in terms of
pottery and figures (Sevin, 1999).

It is known that there have been settlements in Yozgat Province since the Chalcolithic period
(5500-3000 BC) as a result of the excavations and surface researches carried out to date. In particular,
the number of settlements started to increase from the Middle Chalcolithic (4500-4000 BC) and Late
Chalcolithic (4000-3500 BC) Periods.

If the settlements and artifacts in Yozgat Province are analyzed chronologically;

e Middle and Late Chalcolithic Periods

e Bronze Period (3000-1200 BC),

o Hittite Period (1800-1200 BC),

e Iron Age (1200-700 BC),

e Phrygian Period (750-680 BC),

e Med Period (700 BC)

e Persian Period in Anatolia (540-333 BC),

e Hellenistic Period (330-30 BC),

e Galatian Period (280-25 BC),

e Roman Period for Anatolia (30 BC - AD 395),

e Byzantine Period (395-1453 AD),

e Anatolian Seljuk Period (1060-1308 AD),

e Ottoman Period (1299-1923 AD) (Unsal, 2016)

If we look at the historical processes, Alisar Mound has been a settlement in all periods and is
an important center in terms of historical richness.

5. Suggestions and Conclusion for Alisar Village

There are many tourism activities that can be evaluated within the scope of ecotourism in
Turkey. Strengths, weaknesses, opportunities and threats are given in Table 1 by performing a SWOT
analysis of the area in line with the findings. Within the scope of this research, tourism activities
suitable for the region for ecotourism purposes were evaluated for the natural and cultural values of
Alisar Village.

Presence of Alisar mound, one of the largest
mounds in Central Anatolia Region, in the area

Presence of many mounds and tumulus in the
area

The area has an undisturbed landscape potential

The topographic structure is suitable for daily
recreational activities.

The area is located on the main road route
Being close to Yozgat province

Being close to Kayseri province

Local people do not have sufficient knowledge
and awareness of conservation awareness

Gradual decline of the village population
Decrease in agriculture and livestock activities

The fact that the village people do not directly
participate in tourism

Increase in illegal excavations in the mound

Failure to carry out excavations by experts in the
field

Bad images resulting from illegal excavation
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To be accessible Insufficient promotion and advertisement of the

. . area
Local culture still exists.

Active use of agricultural lands Lack of accommodation units

The high tourism potential of the nearby | Environmental pollution
settlements (close to Sarikaya Roman Bath,
Hattusha Antique City and Kaman Kalehoyiik...)

The dents formed as a result of illegal excavation
in the mound

Increasing interest in ecotourism .
Destruction of natural areas

Presence of thermal water resources

The richness of the food culture of the region

Table 1. SWOT Analysis of Alisar Village

« Historical/Archaeological Site Cultural Tourism: Alisar Village, with its Alisar Mound, is an ideal
settlement for ecotourists interested in cultural assets. It is one of the rare places in Yozgat Province,
which has been inhabited continuously since 5500 BC (Chalkoltic Age), according to scientific
archaeological studies. Therefore, the main tourism potential in the research area is cultural assets
and historical values. The mound area, which will create cultural awareness, is an important attraction
point for tourism. The local people will benefit from tourism sufficiently by opening them to tourism
by exhibiting the remains that will be unearthed as a result of surface surveys and excavations.

¢ An archaeological park is proposed in the area by making the necessary arrangements in line with
the data and findings obtained from the excavation in this area. It is a great advantage that Alisar
Mound is close to the ancient city of Hattusa and Kaman Kalehoyiik and is on the main road route.
Alisar Mound, which is the most important cultural resource for Alisar Village, should be integrated
with other archaeological sites in the vicinity and included in tour itineraries and its recognition should
be increased.

¢ Nature Walks (Trekking): The region, which is located in the Kizihrmak arc in Alisar Village and
includes rich forest areas, is a suitable region for trekking within the scope of ecotourism with its
climate and topographic characteristics. Nature sports associations to be established throughout the
province will help to make these sports more conscious, accompanied by trained guides. Thus,
ecotourists will be able to learn about the natural and cultural resources in the region along the hiking
trails; will be able to experience natural vegetation and wildlife.
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Figure 4. General view of Alisar Mound (Blasweiler, 2012)

¢ Bicycle Tourism: In parallel with nature tourism, where interest is increasing rapidly in Turkey as in
the world, bicycle tourism offers an alternative for ecotourists with tours organized by travel agencies,
especially in rural areas that have preserved its natural structure. Alisar Village and its surroundings
are also suitable for such activities.

e Agriculture and Farm (Agro) Tourism: Agriculture and animal husbandry are carried out as an
economic activity in Alisar Village. The number of visitors who want to experience and live the natural
life directly, especially in farms for ecotourism, is increasing. Turkey has a great potential in this sense
(Tung and Sag, 1998; Cagatay vd., 2002; Akpinar and Bulut, 2010). When evaluated from this point of
view, this type of tourism will offer a different alternative for ecotourists who will come to this region.
¢ Photo Safari: Alisar Village is a suitable place for photos with its untouched nature and landscape
features, immovable cultural assets, its mosque and tomb, local life culture, traditional quality, food
and people.

¢ Local Handicrafts: As in many sub-settlements in Turkey, there are some traditional handicrafts in
Yozgat. However, in Alisar Village, carpet weaving and weaving, which are on the verge of disappearing
over time, need to be revived. These traditional handicrafts will also contribute economically to the
local people within the scope of ecotourism activities; will support sustainable development.

To date, no comprehensive study has been conducted to evaluate the alternative tourism
potential in Alisar Village. In this context, a tourism master plan that takes into account the
environmental characteristics of Alisar Village should be prepared first.

In Alisar Village, sustainable settlements and employment opportunities should be created in
line with the ecotourism approach, and the tourism sector should be brought to an active sector within
the scope of Yozgat province. Tourism in Alisar Village should be supported by sustainable
environmental policies. The areas to be brought to tourism with the understanding of sustainability
should be supported by public institutions and organizations. Tourism should be developed as
multifunctional and dimensional, and public, private and non-governmental organizations should be
made aware of the promotion of tourism. National and international collaborations regarding the
tourism sector should be strengthened and effective domestic and international promotion and
marketing should be carried out. Quality workforce should be provided by raising awareness of local
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people through tourism education. Necessary infrastructure and environmental problems should be
resolved with the contributions of the local government and the private sector.

As a result of the research, it has been determined that Alisar Village has a suitable potential for
ecotourism with its natural and cultural heritage, and these features will easily contribute to the
diversification of tourism in the Yozgat region.

Remains found as a result of the excavations carried out by a team under the direction of Hans

Henning von der Oste from the University of Chicago between 1927-32 in Alisar Mound are exhibited
in the Museum of Anatolian Civilizations in Ankara. If the excavations are continued, the new remains
to be found are of great importance in terms of transferring the past of the region to the future and
bringing it to culture and tourism. In this context, tourism-oriented activities of Alisar Village, whose
natural potential is seen to be limited for ecotourism activities, should be aimed at recognizing and
discovering archaeological and cultural values. The necessary accommodation facilities should be
provided for the visitors who are interested in visiting and seeing interesting places rich in cultural
assets and have this awareness in this region. For this purpose, traditional houses should be converted
into hostels. Actions for the most effective use of the tourism potential, which will introduce the
tourism resources of Alisar Village, whose natural, rural and cultural riches have not yet been
evaluated, to the world and provide a source of economic development to the region, should be
implemented rapidly. For this, the cultural assets in Alisar Village and the archaeological site should be
introduced to the local people and conservation awareness should be created. Necessary trainings
should be given about Alisar Mound and its surroundings and guides should be trained. The tour routes
including the village and the mound area should be determined and functionality should be gained.
Archaeological finds (ceramics, objects, etc.) should be made an income generating element for
tourism. An organization should be established for the sale of local products (village eggs, tarhana,
etc.). Local products should be branded and their recognition should be increased. Antique period
foods should be found and sold. In order to inform the visitors about the prehistoric period settlement
pattern and housing characteristics, a sample bronze age housing structure should be built at the
entrance of the protected area, near the Alisar Mound, with the characteristics of the period.
Traditions and customs should be determined and kept alive with the visitors. Endemic plants in the
region should be identified and promoted and protection measures should be taken.
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Oz: Bu calisma, Endonezya’nin Bati Java Eyaleti, Ciliwung Hulu
havzasindaki corak kuru arazi tarimin yapilmasi icin yerel topragin fiziksel
ozelliklerini ve bunun toprak infiltrasyon kapasitesini belirlemeyi
amaglamistir. Bu c¢alismada, arastirma alaninda arazi inceleme ve
dogrudan goézlemler yoluyla bir ETUD yéntemi gelistirilmistir. Ardindan,
laboratuvarda toprak analizi igin toprak ornekleri alinmistir. Elde edilen
sonuglara gore, killi, killi tinli, tinli ve kumlu tinh binyesini, ¢ok yiksek
toprak kitle yogunlugunu, disik gozenekliligi ve orta - ¢cok hizli arasinda
gecirgenligi gostermistir. Laboratuvardaki toprak veri analizinin sonuglari,
Ciliwung Hulu havzasindaki topragin fiziksel o6zelliklerinin yagmurla
beslenen tarim icin topragin fiziksel oOzelliklerinde 1slah gerektigini
gostermektedir.



fitriet al., 2023

1. Introduction

A watershed is a land separated by a topography that is able to receive, accommodate
rainwater as a watershed input that flows towards the outlet. The current condition of the
watershed in Indonesia is generally damaged so that it often causes natural disasters such as erosion,
landslides and floods. Watersheds are damaged due to the habits and insensitivity of the community
in managing the environment (Ekawaty et al., 2018; Fitri et al., 2022; Prasetyo et al., 2020). The dry
land agricultural landscape in the upstream watershed is characterized by undulating and
mountainous topography. Farming that is cultivated in areas with steep slopes without adequate soil
and water conservation causes erosion so that it can lead to a decrease in soil quality (Haryati et al.,
2010). Soil is a layer of the earth's surface, a medium for all living things that physically can have a
function as a place for growing and developing roots, supporting the growth of plants as well as
providing nutrients for plants (Hanafiah, 2014; Suwarno, 2018). Analysis of the physical
characteristics of the soil is important in an effort to determine the capacity of the soil and ensure
good plant growth, so that plants are able to produce as expected, and prevent soil damage due to
planting that is not appropriate for the soil's characteristics (Silalahi et al., 2019).

The Ciliwung Hulu watershed is located at the top of Mount Pangrango and its downstream
part is in the Katulampa dam area. The Ciliwung Hulu watershed has a function as a buffer for the
watershed area, so that if there is a change in the components of the watershed it could affect all
parts of the watershed and damage the natural resources of the Ciliwung Hulu watershed, which will
negatively affect and reduce hydrological functions like increasing critical land, erosion, landslides,
and decreasing river water quality (Nuraida, 2019; Fitri, 2020). Land use change is one of the main
factors affecting soil infiltration (Sun et al., 2018). Infiltration is the vertical flow of water into the soil
through the soil surface. Infiltration capacity is the ability of the soil to absorb a small amount of
water into the soil. The low soil infiltration capacity causes most of the rainfall that falls on an area to
become puddles on the soil surface and flows into surface runoff so that only a small portion of the
water flow that enters the soil becomes groundwater storage in the dry season. The physical
parameters of the soil analyzed were soil texture, specific gravity, water content, permeability and
porosity (Azizah et al., 2019; Elfiati and Delfian, 2010; Wahyuni et al., 2019). This study aims to
determine the physical characteristics of soil on dry land agriculture in the Ciliwung Hulu watershed,
West Java Province and its relation to soil infiltration capacity.

2. Material and Methods

The research was conducted in the Ciliwung Hulu watershed (DAS), with an area of 2544.6 Ha
(16.85%) of the total watershed area (Fitri et al.,, 2018), and is located in West Java Province of
Indonesia with approximate slope of ~8-15%. Rainfed farming is very dominant. The local farmers
generally practice rainfed farming and grow papaya, taro, banana tomato, chili and sweet potato in
the area (Figure 1). All of these crops were found in the surrounding areas within the boundary limits
of the watershed as an alternate crop at the time of carrying out the experiment.
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Figure 1. Agricultural landscape condition of upstream Ciliwung watershed
Source: Field Observation Results, 2021.

The soil was prepared using oxen drawn bullocks followed by fertilizing the soil with
goat manure. The research location determined is an area with a slope of 8-15%. The
Ciliwung Hulu watershed area is administratively included in 2 regencies in West Java
Province (6° 38’-6° 46’ S and 107° 50’-107° 0’ N), namely Bogor Regency and Bogor City.
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Figure 2. Research Site of Ciliwung Watershed

The field global positioning system, munsell soil color chartbook, soil drill, ring
sample, land map unit, intact soil sample, incomplete soil sample, digital camera and
stationery, along with soil analysis equipments in the laboratory were used in this research
and land survey.

Furthermore, this study also used a descriptive survey method for soil sampling
execution in the field to evaluate soil texture, by using a simple jar test to determine the
percentages of sand, silt, and clay. Once the percentages were calculated, the soil textural
triangle could be used to determine the soil type. The physical properties analysis of the soil
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use particle size distribution (PSA) was carried out in the soil laboratory of Bogor Agricultural
University (IPB), Indonesia.

2.1 Measurement of Land Map Unit

Measurement of land map unit is a component of land units resulting from
overlaying three (3) maps, including land use maps, soil type maps, and slope maps. The land
use unit used in this study was the measurement of uniformity of land use, soil type, slope,
and land use direction in the Ciliwung Hulu watershed, West Java Province.

2.2 Statistical analysis

The statistical analysis was performed by taking the means of three samples taken
from each place. These samples were sent to the laboratory for physical analysis. They were
analyzed using SPSS 26 for Windows. All results were shown as percentage.

3. Result and Discussion

3.1 Agricultural Landscape of Dry Land

A dryland agricultural landscape is used for seasonal crop farming in this landscape of
ecological boundaries. Seasonal plants found in the research location included papaya, taro,
banana tomato, chili and sweet potato. Cultivation of these plants by local community (in
the research location) is carried out alternately. Cultivated land is usually given additional
organic fertilizer from goat manure. The area of dry land agriculture in the Ciliwung Hulu
watershed was made up of 2544.6 Ha (16.85%) of the total watershed area (Fitri et al.,
2018). The research location determined is an area with a slope of 8-15%. The state of
dryland agriculture in the Ciliwung Hulu watershed is shown in Figure 1.

3.2 Land Map Unit

The results of the land use map overlay, soil type map and slope map obtained 11
(eleven) land map units. There are three type of soils in the research location, namely
Entisol, Ultisol and Inceptisol. The characteristics of the physical properties of the soil were
analyzed in this study, which is the only dry land agriculture. The slope class at the study site
is in 11 (eleven) land use units, namely <8% (flat) and 8-15% (sloping) (Fitri et al., 2018).
Description of land map unit, soil type, topography and slope class in dry land agricultural
landscapes are shown in Table 1.
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Table 1. Description of Land Map Unit (SPL) in Land Agricultural Landscape
Dry in the Upper Ciliwung Watershed

SPL Type of soils Topography Slope Classes
8 Entisol Sloping 8% - 15%
2 Entisol Flat <8%
12 Ultisol Sloping 8% - 15%
4 Inceptisol Flat <8%
10 Inceptisol Sloping 8% - 15%
7 Ultisol Flat <8%

7 Ultisol Flat < 8%
4 Inceptisol Flat < 8%

10 Inceptisol Sloping 8% - 15%
10 Inceptisol Sloping 8% - 15%
2 Entisol Flat < 8%

Source: (Fitri R, 2022 unpublished).

3.3 Soil Physical Characteristics
3.3.1 Soil Texture

Soil texture is one of several physical properties of soil with a relative ratio between
the fractions of dust, clay, and sand in percent form. Soil texture is closely related to
hardness, permeability, plasticity, fertility and soil productivity on land in the watershed. The
results of the soil analysis in Table 2 show that the soil texture at the study site is dominated
by clay with a percentage of clay content between 31.9-74.1% while the percentage of dust
and sand is lower both at a depth of 1-15 cm and at a depth of 15-30 cm. Soil with a high
clay content will form more small pores than macro pores, the high percentage of clay in the
soil will inhibit the movement of water in the soil. The higher clay or softness of a soil
texture, there will be more micro-pore spaces formed which are filled with water and air
(Isra et al., 2019). The distribution of soil particles and soil texture in the Ciliwung upper
watershed is shown in Table 2.
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Table 2. Soil physical properties in each sst dryland agricultural landscape in the upper
Ciliwung watershed

Depth Sand Fraction (%)
of Fine Dust | Clay Texture Bu.Ik Porosity | Permeability
SPL | Taken ough sand density (g 1)
Classes A (%) (cm hour
Sample cm”™)
s (cm)
8 1-15 12.2 2.5 11.1 | 74.1 Clay 0.62 76.65 17.50
2 15-30 34.5 6.2 23.8 | 35.3 Clay 0.63 76.08 45.20
12 | 15-30 8.1 5.1 22.2 | 64.1 Clay 0.57 78.66 30.26
4 1-15 7.2 3.8 18.4 | 58.5 Clay 1.33 49.74 2.26
10 | 15-30 34.1 6.7 20.3 | 38.7 LC 0.55 78.66 33.76
7 1-15 32.1 7.3 6.2 54.4 Clay 0.59 77.84 63.59
7 1-15 46.1 6.3 344 | 131 Loamy 0.94 6348 13.37
4 15-30 39.3 7.1 21.6 | 319 LCS 0.61 75.07 42.29
10 15-30 20.5 6.6 20.1 | 52.6 Clay 1.22 54.06 4.33
10 1-15 16.5 4.1 149 | 64.4 Clay 0.62 76.74 30.71
2 15-30 17.3 4.2 26.5 | 519 Clay 0.98 62.98 16.68

Note : Loamy clay (LC) ; loamy clay sandy (LCS);
3.3.2 Bulk Density

The density of the dryland agricultural landscape of the Ciliwung upper watershed
shows a value between 0.55-1.33 g cm™. The weight value at the point of observation of
land use units was measured at every 50 cm depth. A sample depth of 1-15 cm had a bulk
density of about 0.59-1.33 g cm™. A depth of 15-30 cm has a bulk density in the range of
0.55-0.98 g cm™ (Table 2). The higher density of the soil can increase soil density, soil
compaction could increase the specific gravity of the soil so that it will reduce the infiltration
capacity of water into the soil which ultimately causes an increase in runoff and erosion
(Patle et al., 2019; Silalahi et al., 2019). Different depths will result in very varied bulk density
values, due to dissimilar compaction.

3.3.3 Soil Porosity

The value of soil porosity in upland agriculture in the Ciliwung upper watershed is in
the range between 49.74% to 78.66% (Table 2). The porosity values in all land use units vary
widely, where the lowest porosity was found in soils with clay texture with bulk density of
133 ¢ cm™ and low soil permeability (2.26 cm hour™). Based on the data, soil porosity is
strongly influenced by the bulk density of the soil. Soil with a clay texture with a bulk density
of > 1.2 g cm™ tends to produce soil with a characteristic low pore contents. This is due to
the number and mass of soil particles that fill the unit volume of soil more and become
heavier, so that the pore space that should be filled with air and water, is in fact filled with
solid particles of soil, especially clay.

3.3.4 Soil Permeability

The distribution of soil permeability from all land map units in upstream Ciliwung
watershed agriculture at a depth of 1-50 cm has several values but all of them belong to the
medium and very fast permeability class, so that the infiltration capacity of the upper
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Ciliwung watershed is included in the very fast category (Table 1). Soil permeability plays an
important role in infiltration capacity, where the higher the soil permeability, the faster
water can enter the soil thereby reducing runoff (Human et al., 2011). The distribution of soil
permeability in dryland agriculture in the upper Ciliwung watershed is in a range of
moderate (2.26 cm hour™) to very fast (63.59 cm hour™).

4. Conclusion

Dryland agriculture in the Ciliwung upper watershed has several characteristics of soil
physical properties including soil texture in land use units 1, 2, 3, 4, 6, 9, 10 and 11 having
clay texture, soil map unit 5 LL, soil map unit 7 has a clay texture, the map unit 8 has a loamy
texture. The bulk density value in eleven (11) soil map units was 0.55 g cm™ to 1.33 g cm™.
Soil permeability in soil map units 4 and 9 was moderate (2.26 - 4.33 cm hour™), soil map
units 1, 7 and 11 have fast criteria (13.37 - 17.50 cm hour'l) also land use units 2, 3, 5, 6, 8
and 10 had very fast criteria (30.26 - 63.59 cm hour'l). The infiltration rate at the research
site is fast. The results of soil data analysis in the laboratory showed that the physical
characteristics of the soil in the Ciliwung upper watershed needed improvements in the
physical properties of the soil for rainfed agriculture.
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Abstract: In order to reduce crop losses in agricultural production, the use
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Among the various alternatives, there has been a renewed interest in
organic plant-derived compounds, especially so-called allelochemicals.
Azadirachtin, Today, azadirachtin [Azadirachta indica A. Juss (Meliaceae)], a
insecticide, tetranortriterpenoid derived from the neem seed of the Indian neem tree,
Insect, is one of the leading commercialized biopesticides. It also remains the
control most successful botanical pesticide used in agricultural control worldwide.
Azadirachtin has low toxicity and low residues against biological control
agents such as predators and parasitoids. It also exhibits strong
antifeedant and insect growth regulator effects on insect pests. This
review covers all aspects of azadirachtin-based insecticides.

Keywords

1. Girig

Tarimsal Uretimde yillik Grin kayiplarinin, iklim degisikliginin de etkisiyle birlikte boécekler,
yabanci otlar ve hastaliklar nedeniyle arttigi tahmin edilmektedir (Skendzi¢ ve ark., 2021). Gida
givenligini de korumak ve iyilestirmek icin, zararhlara karsi ekonomik ve g¢evreyle uyumlu bir
miicadele yapmak gerekliligi bulunmaktadir (Karuppuchamy ve Venugopal, 2016). 1950'lili yillardan
bu yana, geleneksel sentetik insektisitler, tarimda verimliligi artirmada ¢ok 6nemli bir rol oynamistir
(Aktar ve ark., 2009; Popp ve ark., 2013). Onemli iiriin kayiplarinin olusmamasi icin, pratik ve etkili
alternatif uygulamalarinin gelistiriimemesi durumunda zararli boceklerle miicadelede sentetik kokenli
pestisit kullanimi kilit bir rol oynamaya devam edecektir. Pestisit kullaniminin olumlu etkisi, 6zellikle
gelismekte olan Ulkelerde, achgin ve gida arz taleplerinin karsilanmasi Gzerinedir (Deravel ve ark.,
2014). Ancak, pestisitlerin yaygin ve bilingsiz kullanimi insan ve g¢evre sagligi riskleri ve tehlikesiyle
birlikte (Carson, 1962; Aktar ve ark., 2009; Jars ve ark., 2018) zararl bdceklerin bu sentetik
pestisitlere karsi direng kazanmasina yol agmaktadir (Helps ve ark., 2017).

Rachel Louise Carson tarafindan “Sessiz Bahar”'in yayinlanmasindan sonra (Carson, 1962)
pestisitlerin cevre ve halk saglgl Uzerindeki olumsuz etkilerini azaltmak, alternatif micadele
stratejileri ve disik riskli pestisitleri gelistirmek 6nemli bir amag haline gelmistir (Khater, 2012). Bu
nedenle, biyorasyonel pestisitler olarak bilinen dogal pestisitlerin kullanimina olan ilginin yeniden
gindeme geldigi sdylenebilir (Cantrell ve ark., 2012; Kumar, 2015; Mishra ve ark., 2018; Haddi ve
ark., 2020). Biyorasyonel pestisitler canli organizmalar veya dogal Urlnlere dayali, cevre dostu zararli
miicadelesinde kullanilan bir gruptur (Chandler ve ark., 2011). Biyorasyonel pestisitler,
mikroorganizmalardan (6r: Bacillus thuringiensis), bitkilerden (6r: Azadirachta) ve bazi minerallerden
(6r: kaolin) (Damalas ve Koutroubas, 2018) elde edilebilir. Biyorasyonel pestisitler, geleneksel
sentetik pestisitlerle kiyaslandiginda dusik toksik etkileri nedeniyle alternatif olarak popilerlik
kazansa da biyorasyonel pestisit pazari, kiiresel pestisit pazarina kiyasla olduk¢a kiiglik kalmaktadir
(%5) (Olson, 2015). Ancak, son yillarda biyorasyonel pestisitlerin tretiminde %8.64’lik yillik blylime
oraniyla hizli bir artis yasanmistir ve ileride bu hizli artis nedeniyle kimyasal pestisitleri geride
birakabilecegi tahmin edilmektedir (Olson, 2015; Damalas ve Koutroubas, 2018).

Biyorasyonel pestisitlerin avantajlari arasinda sentetik pestisitlere gére daha az toksik ve belirli
zararlilara kars segici 6zellikte olmalari sayilabilir (Damalas ve Koutroubas, 2018). Biyorasyonel
pestisitler, entegre zararli yonetimi (Integrated Pest Managment-IPM) programlarinin bir bileseni
olarak kullanildiginda, geleneksel pestisitlerin yerini alabilecegi, geleneksel pestisitlerin kullanimlarini
blyik oOlclide azaltabilecegi ve potansiyel olarak daha yiksek {irtin verimi saglayabilecegi arastiricilar
tarafindan bildirilmistir (Thakora, 2006; Damalas ve Koutroubas, 2018). Son yillardaki calismalarda,
biyorasyonel pestisitler arasinda, pestisit 6zelligine sahip olan bitkiler, sirdirilebilir tarim
uygulamalarini gelistirmek, insan ve cevre glivenligini saglamak amaciyla ¢evre dostu miicadele
araglari olarak ilgi grmektedir (Isman, 2006; Cantrell ve ark., 2012; Hikal ve ark., 2017). Biyorasyonel
insektisit olarak en cok ilgi Neem agaci Azadirachta indica A. Juss (Meliaceae)'a gosterilmektedir
(Isman ve Grieneisen, 2014; Aribi ve ark., 2020). Sahip oldugu insektisit 6zelliginin yanisira,
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antidiyabetik, immino-uyarici, antimikrobiyal, antiviral, kolesterol diisiriict ve antikanser ilaci olarak
da islev gormektedir. Toz haline getirilmis neem tanelerinin sulu ekstraktlari, Hindistan'da yaklasik
2000 yildir zararli boceklere karsi bir insektisit olarak kullaniimaktadir (Schmutterer, 1995). Neem
bitkisinin insektisidal aktivitesinden baslica sorumlu ana aktif bilesik olan azadiraktinin izole edilmesi
ile, son 30 yilda neem bazl insektisit kullanimi artmistir (Chaudhary ve ark., 2017; Pasquoto -Stigliani
ve ark., 2017). Su anda azadiraktin, ticarilestirilen en 6nde gelen biyorasyonel pestisitlerden biridir ve
diinya capinda tarim alanlarinda kullanimda en basarili bitkisel kdkenli insektisit olmaya devam
etmektedir (Isman ve Grieneisen, 2014; Chaudhary ve ark., 2017; Aribi ve ark., 2020). Bununla
birlikte, etki mekanizmalariyla ilgili calismalar devam etmekte ve 06zellikle noérofizyolojik etkisi
arastirilmaktadir.

2. Neem Agaci

Neem (Azadirachta indica), Hindistan ve Burma'ya 6zgi, yaprak dokmeyen ve hizl blyliyen bir
agactir. Kurak, yar kurak ve tropikal bolgelerde yetistigi bilinmektedir (Schmutterer, 2002). Bu
nedenle neem agaci, tropikal ve subtropikal Asya, Afrika, Avustralya ve Gliney Amerika'da yaygin
olarak bulunmaktadir. Neem (riinleri, Meliaceae familyasina ait birkac neem agaci tiriinden elde
edilmektedir. Azadirachta indica A. Juss, bu grubun en énemli tiiridir. Agacin tim kisimlari (yaprak,
cicek, tohum cekirdegi, odun, agac¢ kabugu ve dal) biyolojik olarak aktif bilesenlerin kaynagidir ve en
ylksek aktivite ise tohum cekirdeginden elde edilir (Kumar ve ark., 2016). Neem agacinin farkl
kisimlarindan 300'den fazla farkh fitokimyasal madde rapor edilmistir (Gupta ve ark., 2017).
Belirlenen bu bilesiklerin 130'dan fazlasi limonoid tipde triterpenoidler olup tibbi ve bécek 6ldirici
ozelliklere sahiptir (Chen ve ark., 2018). En 6nemli neem limonoidleri arasinda azadiraktin, nimbolide,
salannin, nimbin, deacetylnimbin, mahmoodin, epoxy-azadiradione, deacetylgedunin ve gedunin
bulunmaktadir (Nagini, 2014; Gupta ve ark., 2017). Bu bilesiklerin, beslenmeyi 6nleyici, boécek
oldarici ve bocek bliyimesini engelleyici gibi pek ¢ok 6zellige sahip olduklari ve zararli boceklerle
miicadelede kullanildiklari ifade edilmistir (Schmutterer, 1995). Azadiraktin A ana aktif bilesendir ve
biyolojik aktivitenin %72 ila 90'iIndan sorumludur (Schmutterer, 1990; Mordue ve ark., 2010).

3. Azadiraktin’in insektisit Ozelligi

Azadiraktin kompleks bir tetranortriterpenoiddir (Hansen ve ark., 1993; Aarthy ve ark., 2018).
Azadiraktin A, ana bilesen olarak kabul edilir ve 6zellikle organik tarimda zararli bécek miicadelesi igin
dliinya pazarinda kullanilan azadiraktinin ticari formilasyonlari, farkh miktarda azadiraktin A igerir
(Benuzzi ve Ladurner, 2018). Karmasik bir molekiler yapiya sahiptir ve 1985 yilinda dogru yapisinin
belirlenmesinin (Kraus ve ark., 1985) ardindan, bu molekdliin ilk sentezi, bilesigin kesfinden ortalama
yirmi yil sonra yayinlanmistir (Jauch, 2008). Azadiraktin genis spektrumlu bir insektisittir (Sekil 1) ve
boceklerde beslenmeyi onleyici, gelisim engelleyici (IGR) ve kisirlastirici olarak goérev goriir (Dawkar
ve ark., 2019). Coleoptera, Heteroptera, Diptera, Orthoptera ve Isoptera takimlari dahil olmak Gzere
cesitli zararli bocek tirlerinin miicadelesinde kullanilir (Morgan, 2009). Azadiraktinin toksisitesi bécek
takimlari arasinda degisir ve boceklerdeki detoksifiye edici enzimlerin farkli penetrasyon hizlari ve
aktivitelerinden etkilendigi bilinmektedir.
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Sekil 1. Neem agaci ve molekiiler yapisi (https://www.shutterstock.com/)

Azadiraktin'in karmasik kimyasal yapisinin, bécek direnci riskini en aza indirdigi ifade edilmistir
(Mordue ve ark., 2010). Feng ve Isman (1995), seftali patates yaprak biti (Myzus persicae (Sulz.)
(Heteroptera: Aphididae)’nin 40 nesil boyunca saf azadiraktine karsi direng gelistirdigini, ancak bu
bdcegin neem tohumu ekstraktina karsi da herhangi bir direng gelistirmedigini bildirmistir. Bomford
ve Isman (1996), Spodoptera litura (Fabricius) (Lepidoptera: Noctuidae)’'nin Azadiraktin A icermeyen,
azadiraktine karsi direng gelistirdigini fakat ayni miktarda azadiraktin A iceren neem bazli olanlara
karsi direncin gelismedigini bildirmistir. Bu durum ise, azadiraktin A icermeyen neem bazl
insektisitlerin kullanimindan kaginilmasi gerekliligini agiklayabilir (Bomford ve Isman, 1996).
Azadiraktin A, kok sistemi tarafindan gok iyi alinir ve daha sonra sistemik olarak ksilem yoluyla bitki
dokularinin yesil kisimlarina dagilir ve kimyasal yapisi degismeden yapraklarda depolanir. Ek olarak,
bitki dokularinda ¢ok diisik bir azadiraktin A icerigi dahi, fitofag bdcek larvalarina karsi bitki zararini
onemli 6lctide engelleyebilir (Pavela, 2016). Ayrica azadiraktin, disiik memeli toksisitesi ile de 6n
plana cikmaktadir (Mordue ve ark., 2010). Azadiraktin, Amerika Birlesik Devletleri'nde Cevre Koruma
Ajansi (EPA) tarafindan toksikolojik sinifi IV (nispeten toksik olmayan) ile genel kullaniml bir pestisit
olarak tescil edilmistir. Azadiraktinin, secici, mutajen olmayan, kolayca parcalanabilen ayrica hedef
olmayan faydali organizmalar icin daha glvenli oldugu bildirilmistir (Cordeiro ve ark., 2010; Celestino
ve ark., 2014; Dai ve ark., 2019). Ancak azadiraktinin dogal diismanlar ve tozlayicilar Gzerindeki
glvenilirligi hakkinda bazi slpheler bulunmaktadir (Bernardes ve ark., 2018; Francesena ve
Schneider, 2018). Bununla birlikte, yapilmasi gerekli yari saha ve saha calismalariyla azadiraktinin
hedef olmayan bdcekler Uzerindeki potansiyel yan etkileri glvenilir bir sekilde ortaya konabilir.
Ayrica, azadiraktin hala IPM programlarinda geleneksel insektisitlere en iyi alternatiflerden biri ve
organik tarimda zararl boceklerin kontroli igin en umut verici bitki bilesiklerinden biri olarak kabul
edilmektedir (Bezzar-Bendjazia ve ark., 2017).

4. Noro-Endokrin Aktivite Uzerindeki Etkileri

Boceklerde, 20-hidroksiekdizon (20E) ve jivenil hormon (JH), biiyime ve gelismenin
diizenlenmesinde 6nemli bir rol oynar (Nijhout, 1994) ve bu iki hormonun dengeli bir sekilde
Uretilmesi bécegin uygun gelisimini saglar (Dubrovsky, 2005). Bu nedenle, bu mekanizmaya herhangi
bir miidahale, boécek gelisimini olumsuz etkiler ve bu etki de zararl bécek kontrolii igin potansiyel bir
spesifik hedef olarak kabul edilir (Pener ve Dhadialla, 2012). Azadiraktin, bu iki temel hormonun bir
antagonisti olarak bilinmektedir. Ana etkisi, korpus kardiyakum kompleksinden morfogenetik peptit
hormonu (PTTH) ve allatotropinlerin salgilanmasini inhibe ederek hemolimfdeki ekdisteroid ve JH nu
modifiye etme veya baskilamasidir. Bu durum, ¢ogunlukla pupa evresine gecisinin gerceklesememesi,
malformasyon veya ergin cikisinin basarisizligi olarak tanimlanan IGR etkilerini agiklamaktadir
(Mordue ve Blackwell, 1993; Bezzar-Bendjazia ve ark., 2017). Ayrica, bu bilesigin, béceklerde deri
degistirme ve baskalasimi kontrol etmekten sorumlu tim endokrin bezlerinin (protorasik bez, korpus
allatum ve korpus kardiyak) cekirdeklerinde dejeneratif yapisal degisikliklere neden oldugu
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bilinmektedir ve bunun da boceklerde ndéroendokrin fonksiyonun bozulmasina neden oldugu ifade
edilmistir (Mordue ve ark., 2010). Ornegin Tenebrio molitor (Linnaeus)
(Coleoptera:Tenebrionidae)’'da, yeni pupaya donisen bocege 1 pg azadiraktin enjeksiyonunun,
imminoreaktif ekdisteroid dizeylerinde 6nemli bir disise neden oldugu, 20-hidroksisekdizon
diizeylerini etkiledigi ifade edilmistir (Marco ve ark., 1990). Benzer olarak belirli bir dozda azadiraktin
uygulandiktan sonra, Rhodnius prolixus (Stal) (Hemiptera: Reduviidae) ta da hemolimf ekdisteroid
miktarinda 6nemli bir azalma gortldigid agiklanmistir (Garcia ve ark., 1990). Azadiraktin, PTTH
Uzerindeki etkilerine ek olarak, steroid hormonu ekdisonun daha aktif metaboliti olan 20E'ye
dondstiridlmesinden sorumlu biyokimyasal mekanizmayi da etkiledigi arastiricilar tarafindan ortaya
konulmustur (Smith ve Mitchell, 1988). Azadiraktinin, deri degistirme hormonu (lizerindeki olumsuz
etkilerinin yani sira, 6ncelikle allatotropinlerin salinimini sonra da JH sentezleme ve salinim islemlerini
bloke ederek JH sentezinde bir gecikmeye ya da azalmaya da neden oldugu ifade edilmistir (Mordue
ve ark., 2010; Dhra ve ark., 2018).

5. Ureme Uzerindeki Etkileri

Azadiraktinin boceklerin Uremesi Uzerindeki olumsuz etkileri yapilan calismalarla ortaya
konulmustur (Boulahbel ve ark., 2015; Er ve ark., 2017; Oulhaci ve ark., 2018). Azadiraktin’in protein
sentezi veya disi boceklerin oositleri lzerine etki etmesi nedeniyle (Boulahbel ve ark., 2015),
Spodoptera littoralis (Boisduval, 1833)(Lepidoptera: Noctuidae) , D. melanogaster, Galleria mellonella
(Fabricius, 1798)(Lepidoptera: Pyralidae), Dysdercus cingulatus (Fabricius) (Hemiptera:
Pyrrhocoridae), Tuta absoluta (Stainton) (Lepidoptera: Gelechiidae) ve Helicoverpa armigera
(Hubnar) (Lepidoptera: Noctuidae) gibi bircok bocekte tireme fonksiyonlarini ve yumurta verimini
etkiledigi bildirilmistir (Ahmad ve ark., 2015 ; Er ve ark., 2017; Oulhaci ve ark., 2018). Plutella
xylostella (Linnaeus) (Lepidoptera: Plutellidae)’ya %0.0005 konsantrasyon azadiraktin iceren Neem
Baan uygulandiginda, bocegin erginleri lzerinde repellent ve yumurtlamayi engelleyici bir etki
gosterdigi belirtilmistir (Kavita ve ark., 2023). Neem yaginin, Aedes aegypti (Hasselquist) (Diptera:
Culicidae) ve Anopheles culicifacies (Giles) (Diptera: Culicidae) yumurtalari ile yapilan deneylerde,
yumurta oldiricu aktivite gosterdigi de bildirilmistir (Igbal ve ark., 2021, Kala ve ark., 2019).

Arastiricilar tarafindan disi boceklerde vitellogenin sentezine ve oositlere etki etmesi nedeniyle
kisiriga neden oldugu da bulunmustur. Azadiraktin uygulanan disi Heteracris littoralis (Rambur)
(Orthoptera: Acrididae) 'in yumurtaliklari, oosit bliyimesinin durmasi ve folikiiler hlcrelerde ve
mitokondride parcalanma ve yikimin meydana gelmesi nedeniyle kiigliimistir (Ghazawi ve ark.,
2007). Ayrica Mylabris indica (Pallas) (Coleoptera: Meloidae) (Vivekananthan ve Selvisabhanayakam,
2014) ve H. littoralis'te (Ghazawi ve ark., 2007) spermiyogenezin inhibisyonuna neden oldugu
bildirilmistir. Oogenez ve spermatogenezin gerceklesmesi icin JH ve 20E arasinda bir denge vardir. Bu
iki ana hormona karsi azadiraktinin antagonist etkisi, bécekteki Greme parametreleri lizerine olumsuz
etkiden sorumludur. Buna karsin, azadiraktin uygulamasindan sonra, ekzojen 20E'nin uygulanmasi,
azadiraktinin D. melanogaster lizerindeki etkisini azaltarak yag doku ve yumurtaliklardaki yolk protein
iceriginin normal degerlerine ulasmasini saglayabildigi bildirilmistir (Boulahbel ve ark., 2015).

Ayrica, azadiraktinin D. melanogaster'de ciftlesme basarisini azaltarak, Greme davranisini
degistirdigi de ifade edilmistir (Aribi ve ark., 2017; Oulhaci ve ark., 2018). Cesitli bocek tirlerinde
azadiraktin ya da diger neem bazli kimyasallar yumurtlama bdlgelerine uygulandiginda, bocekte
yumurtlamayi engelleyici veya yumurta birakmayi engelleyici etkiye neden olur (Schmutterer, 1990;
Cordeiro ve ark., 2010). Ornegin saf azadiraktin'in Nezara viridula (Linnaeus) (Heteroptera:
Pentatomidae) 'da yumurtlamayi engelledigi de bildirilmistir (Riba ve ark., 2003). Azadiraktin'in ticari
bir formilasyonu olan Neem Azal, D. melanogaster'in larval evresinde uygulandiginda yumurta
verimliligini azalttigl ve bocegin bu bilesige karsi uzaklasma davranisi gelistirdigi belirlenmistir
(Bezzar-Bendjazia ve ark., 2016). Bu etkilerin, azadiraktine maruz kalmayan nesillerde de gorildugi
ve zararh boceklerle miicadelede azadiraktinin uzaklastirici etkisinden faydalanabilecegi bildirilmistir
(Ferdenache ve ark., 2019).
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6. Beslenmeyi Onleyici Etkileri

Azadiraktin Heteroptera (Kumar ve Poehling, 2007), Lepidoptera (Charleston ve ark., 2006;
Shannag ve ark., 2015), Orthoptera (Capinera ve Froeba, 2007), Coleoptera (Baumler ve Potter, 2007)
ve Diptera (Kilani-Morakchi ve ark., 2017) takimi bireyleri dahil olmak Uzere ¢ok sayida bécek tiiri
Uzerinde beslenme oOnleyici ve uzaklastirici etkiye neden oldugu ifade edilmistir. Bocekler, besin
aramak ve bulmak igin bir koku alma sistemi kullanir ve primary antifeedancy adi verilen
kemoresepsiyonla besin kalitesini belirledikleri ve bdylece yiyecek seg¢imini yaptiklari bildirilmigtir
(Lee ve ark., 2010). Beyne gonderilen bir sinyal besine daha fazla yaklasmayi veya besini yemeyi
engeller. Azadiraktinin beslenmeyi 0Onleyici etkisinin, bocekte tat duyusunda goérev alan
kemosensillalar araciligiyla gerceklestigi ve tat kemoreseptorlerinin aciya duyarli tat hicrelerini
uyararak, sekere duyarli tat hiicrelerinin uyarilma hizini baskiladigi ifade edilmistir (Lee ve ark., 2010;
Delventhal ve Carlson, 2016). Farkli bocek tiirlerinde azadiraktinin beslenme engelleyici etkisinin
oldugu kanitlanmistir (Mordue ve Nisbet, 2000). Besin aliniminda uzun siireli bir azalma oldugu, farkli
bocek dokulari (kaslar, yag doku, bagirsak epitel hiicreleri) tizerinde zararli bir etki gosterdigi ve ikincil
bir beslenme Onleyici adi verilen bir geri bildirim mekanizmasi da arastiricilar tarafindan rapor
edilmistir (Mordue ve ark., 2010; Khosravi ve Sendi, 2013; Shannag ve ark., 2015). Ornegin
azadiraktinin sublethal konsantrasyonu ile beslenen Spodoptera littoralis (Boisduval) (Lepidoptera:
Noctuidae)’in lglnci donem larvasinin besin aliminda, besinin enerjiye dénisim verimliliginde ve
beslenme davranisinda bir azalma goérildigla ifade edilmistir (Martinez ve van Emden, 1999).
Azadiraktin (2 ve 10 mg/kg) uygulanmis Spodoptera frugiperda (JE Smith) (Lepidoptera: Noctuidae) 2.
donem larvalari ile beslenen predatér Harmonia axyridis (Pallas) (Coleoptera: Coccinellidae)
erginlerinin orta barsaklarinin ciddi bir sekilde etkilenerek beslenmelerinin ve vicut agirliklarinin
azaldigi bildirilmistir (Luo ve ark., 2023). Drosophila melanogaster'in lglncli evre larvalarina
azadiraktin'in tek bir doz topikal uygulamanin, larvada besin alimini 6nemli oOlclide azalttigl ve
sindirim enzimi aktivitelerine etki ederek bdcegin yiyecekleri sindirme yetenegini bozdugu ifade
edilmistir (Bezzar-Bendjazia ve ark., 2017). Besinci donem Spodoptera litura (Fabricius) (Lepidoptera:
Noctuidae) larvalar azadiraktine maruz birakildiginda beslenme 6Onleyici bir etki gortldigi, daha
ylksek konsantrasyona maruz birakilma sonucunda da beslenmeyi Onleyici aktivitenin daha belirgin
hale geldigi bildirilmistir (Qin ve ark., 2020). Farkli azadiraktin konsantrasyonlari (0,5~20 mg/L) ile
muamele edilmis misir yapragi ile beslenen S. frugiperda’da beslenme karsiti bir etki gortlmustr.
Ozellikle 1 mg/L azadiraktin ile muamele edilen misir yapraginin S. frugiperda'nin anteni ve sensillum
basiconicum'u Uzerinde uyarici bir etkiye sahip oldugu ve azadiraktinin S. frugiperda'nin beslenme
davranigini etkiledigi bildirilmistir (Lin ve ark., 2021).

7. Hiicresel ve Molekiiler Etkileri

Yukarida belirtilen etkilerin yani sira, genis spektrumlu bir etkiye sahip olan azadiraktinin
béceklerde hiicresel fonksiyonlar Gizerinde de olumsuz etkiye neden oldugu bilinmektedir (Kilani-
Morakchi ve ark., 2017). Proteomik calismalara dayanarak, Sun ve ark. (2018), S. litura'da azadiraktin
tarafindan indiklenen erkek kisirliginin azadiraktinin etkisiyle hiicredeki protein mekanizmasinin
bozulmasiyla meydana geldigi ifade edilmistir. Ostrinia furnacalis (Guenee) (Lepidoptera: Crambidae)
'in Gglncl evre larvalarinda 10 ppm azadiraktin uygulanmasinin, hemolimf lipidi ile ilgili protein
ekspresyonuna etki ettigi ve bécekteki yag dokusunun bu durumdan olumsuz etkilendigi bildirilmistir
(Huang ve ark., 2007). Azadiraktinin Bemissia tabaci (Gennadius) (Heteroptera: Aleyrodidae) de
oksidatif strese karsi koruyucu rollere sahip olan ferritin ve tioredoksin peroksidaz genlerinin
ekspresyonunu da inhibe edici 6zellige sahip oldugu ifade edilmistir (Asaduzzaman ve ark., 2016).
Yapilan birdiger calismada azadiraktinin, bocek kitin ve hormon biyosentezinde yer alan énemli
enzimleri (trehalaz, kitin sentaz, kitin deasetilaz, kitinaz gibi) ve kitin sentezini dizenleyen 31 kitin
proteninin yapisini olumsuz etkiledigi icin S. frugiperda'nin blylime gelisimi Uzerinde negatif bir
etkiye neden oldugu bildirilmistir (Shu ve ark., 2020). Arastiricilar deri degistirme ve bocek
gelisimindeki gecikmenin molekiiler nedenini, azadiraktin'in kitikila olusumu ve kitin liretiminde yer
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alan genlerin ekspresyonunu baskilamasiyla aciklamislardir. Arastiricilar boceklerde hormon
biyosentezindeki sorumlu enzimleri kodlayan genlerin de azadiraktinden etkilendigi ifade etmislerdir.
Bu genlerin ekspresyon seviyelerindeki tim bu degisikliklerin, 6zellikle JH ve ekdizon sentezinin
bozulmasina neden oldugunu ve bu nedenle boceklerde gelisim anomalileri gortldigu bildirilmistir
(Zhao ve ark., 2017; Liu ve ark., 2019). Yu ve ark. (2023) tarafindan yapilan bir calismada
azadirachtin'in S. frugiperda’ nin yag dokusunu tahrip edebilecegini ve detoksifikasyonla ilgili
genlerde gorev alan mRNA seviyelerini degistirebilecegini gostermistir. A. indica yaginin 6limcul
olmayan konsantrasyonlarinin S. frugiperda bagisiklik sistemi Uzerindeki etkisini inceleyen bir
calismada ise; Neem yagina maruz kalan bdceklerdeki toplam hemosit sayisi, kontrol grubuna goére
%21 daha duslk bulunmustur (Duarte ve ark., 2020).

8. Azadiraktinin Uygulamadaki Problemleri

Azadiraktin etkili maddeli Urinlerin kullaniminin dezavantajlari arasinda en c¢ok iki unsur
onplana ¢ikmaktadir bunlar glines 15181 ile hizh bozunmasi ve uygulandigi alan disik kaliciiga sahip
olmasidir. Bu nedenle uygulama sayisinin daha fazla olmasini gerektirmektedirler (Pasquoto-Stigliani
ve ark., 2017). Azadiraktin formilasyonunun kimyasal yapisi da 6nemlidir ¢linkii bu maddenin
kararliigini etkiler. Uygulamadan 6nce karistirma siiresinin uzun tutulmasi ve emilsiyondaki partikdl
boyutu kiiclildikce emiilsiyon stabilitesinin daha iyi oldugu bu durumunda biyo-etkinligini arttirdig
ifade edilmistir (Igbal ve ark., 2020). Nanoteknolojinin kullanimi da azadirachtin bazli insektisitlerin
kullanim sinirlamalarini azaltabilmektedir. Son vyillarda polimerik kapsilleme vyoluyla botanik
insektisitlerin kontrolli salimh formulasyonlarinin gelistirilmesi lzerinde c¢alismalar yapilmaktadir
(Das ve ark., 2014; Pasquoto-Stigliani ve ark., 2017). Botanik pestisitleri kapsiillemeye yonelik bu yeni
prosedirler, yavas salinma, bilesiklerin gelismis stabilitesi, dislik doz kullanimi ve kokuyu maskeleme
gibi cesitli faydalar saglar (Chaudhary ve ark., 2017). Shanmugapriya ve ark. (2019) tarafindan yapilan
¢alismada, silika nanopartikillere 500 ppm'de ylklenen azadiraktin'in ergin B. tabaci'de ylksek 6lim
orani gosterdigini ve kimyasal insektisitlere alternatif olarak kullanilabilecegi gosterilmistir.
Nanoteknoloji, tarim sektoriinde heniiz erken bir siirecte olmasina ragmen, kullanimina artan bir ilgi
oldugu da gbz ardi edilemez. Bununla birlikte, nano pestisitlerin toksisitesini incelemek ve hedef
organizmalardaki etki mekanizmalarinin belirlenmesi gerekmektedir. Nanoteknoloji tarimsal
uygulamalarda kullanim igin en iyi formiilasyonlarin segiminde énemli bir faktordir (Seugling ve ark.,
2019; Jesser ve ark., 2020).

9. Sonug

insan ve cevre sagligl géz oniinde tutuldugunda zararh béceklerle miicadelede giivenli diisiik
riskli micadele yontemlerinin gelistiriimesi hedeflenmektedir. Azadiraktin bazl insektisitler, son
yillarda ozellikle iyi tarim ve organik tarim sistemlerinde alternatif bir insektisit olarak bilinmektedir.
Azadiraktin, farkli tarim Griinlerinde ¢ok sayida zararliyla miicadele etmek igin genis spektrumlu bir
aktiviteye sahiptir ancak kullanimi sentetik kdkenli insektisitler kadar yaygin degildir. Gliniimuzde,
azadiraktinin zararli bécekler Gzerindeki uzun vadeli ve nesiller boyu olasi etkileri hakkinda yeterli
bilgi bulunmamaktadir. Ayrica formiilasyona, doza, uygulama dénemine bagli olarak dogal diismanlar
Uzerine olumsuz etkilerinin oldugu da bilinmektedir. Bu nedenle azadiraktin ile ilgili ekotoksikolojik
testlerin arttirilarak IPM programlarindaki kullanimi gelistirebilir. Ayrica yukarida da belirtildigi gibi
biyopestisitin nanoenkapstilasyonu azadiraktini bozulmaya karsi korumasi ve salinimini modiile
etmesi nedeniyle stabilitesini ve sirdirdlebilirligini artirmak icin yeni bir imkan saglamaktadir.
Olumlu sonuglarin elde edildigi bu konuda vyapilacak c¢alismalarinda sayisinin arttirilmasi
gerekmektedir.
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Oz: Bircok meyve tiiriiniin yetistirilebildigi Glkemizde Uzimsi meyve
turleri yetistiriciligi giderek artmaktadir. Uziimsii meyve tiirleri igerisinde
gerek meyve igeriginin zengin olmasi gerekse gida sanayisinde yogun
kullanimi bakimindan 6nemli bir yere sahip olan bégurtlen Glkemizin
hemen hemen her yerinde vyetistirilebilmektedir. Gerek insan sagligi
acisindan gerekse bitki blytimesi Gizerine 6nemli olan triptofan esansiyel
bir aminoasittir. Calismada dissal triptofan uygulamasinin bogirtlen
bitkisinin bazi biyokimyasal ve meyve kalitesi lizerine etkileri incelenmistir.
Arastirma, 2021 yilinda Yozgat Bozok Universitesi Tarimsal Uygulama ve
Arastirma Merkezi'ne bagli Gedikhasanli istasyonundaki bogurtlen
parselinde bulunan Bursa-1 c¢esidi ile yiritilmustir. Denemede ilk
triptofan uygulamasi, tomurcuk patlamasindan sonra 50 ppm dozunda 1.
ve 2. gruptaki bitkilere yapraktan puskirtilerek uygulanmistir. 1 ay sonra
2. gruptaki bitkilere ayni dozda bir uygulama daha yapilmistir. Meyveler
olgunlastiktan sonra yaprak ve meyve ornekleri alinmis ve yapraklarda,
klorofil a ve b, toplam klorofil, karotenoid, malondialdehit miktari;
meyvelerde, suda ¢ozlinebilir kuru madde miktar, titre edilebilir asitlik
miktari ve C vitamini analizleri yapilmistir. Yapilan analizler sonucunda
digsal triptofan uygulamasinin yapraklarda toplam klorofil miktari vejetatif
sirgiinlerde  114.27-230.48 mg.g"' taze agrlk araliginda degistigi
bulunmustur. Karotenoid miktari en fazla, iki kez TRP uygulamasi yapilan
bitkilerden (vejetatif siirgiinlerde 10.46, generatif siirgiinlerde 9.6 mg.g"
taze agirlik) elde edilmistir. Meyvelerde yapilan analizlerde, suda
¢Ozlinebilir kuru madde miktari (kontrole gére %33) ve C vitamini
miktarinin (kontrole gore %37) triptofan uygulamasi ile arttigi tespit
edilmistir. Sonug olarak triptofan uygulamasinin bogirtlen meyvesinde
bazi biyokimyasal 6zelliklerin ve meyve kalite kriterlerinin artmasinda etkili
oldugu bulunmustur.

Atif Kiinyesi: Giilden B., Ozyalin S. ve Aydéner Coban G. (2023). Digsal Triptofan Uygulamasinin Bogiirtlende Bazi Biyokimyasal ve
Meyvelerinin Kalite Kriterleri Uzerine Etkileri, Bozok Tarim ve Doda Bilimleri Dergisi, 2(1), 31-40. How To Cite: Giilden B., Ozyalin S. ve
Aydoner Coban G. (2023). The Effects of Exogenous Tryptophan Application on Some Biochemical and Fruit Quality Criteria in
Blackberries, Bozok Journal of Agriculture and Natural Sciences, 2(1), 31-40.
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The Effects of Exogenous Tryptophan Application on Some Biochemical and Fruit Quality
Criteria in Blackberries

Article Info Abstract: In Turkiye, where many fruit species can be grown, the
Received: 30.05.2023 cultivation of berry-like fruit species is increasing. Blackberry, which has an
Accepted: 06.07.2023 important place among berry fruit species in terms of its rich fruit content
DOI: 10.59128/bojans.1307147 and intensive use in the food industry, can be grown in almost every part

of Turkiye. Tryptophan, which is important for human health and plant
growth, is an essential amino acid. In this study, the effects of exogenous
tryptophan application on some biochemical and fruit quality of
blackberry plants were investigated. The research was carried out in the
Keywords blackberry plot of Gedikhasanl Application and Research Center of Yozgat
Bozok University in 2021. In the experiment, the first tryptophan
Blackberry, Chlorophyll Content, application was applied to the plants in the 1st and 2nd groups by
MDA Content, Fruit Quality, spraying from the leaves at a dose of 50 ppm after the bud burst. After 1
Tryptophan month, the plants in the 2nd group were applied again at the same dose.
After the fruits ripened, leaf and fruit samples were taken and the
amounts of chlorophyll a and b, total chlorophyll, carotenoid, and
malondialdehyde in the leaves and fruits, the amount of water-soluble dry
matter, titratable acidity, and vitamin C were analyzed. Because of the
analysis, it was found that the total amount of chlorophyll in leaves and
vegetative shoots varied between 114.27-230.48 mg.g™ fresh weight of
exogenous tryptophan application. The highest amount of carotenoids
was obtained from plants that were treated with TRP twice (10.46 in
vegetative shoots, 9.6 mg.g':l in generative shoots). The analysis of fruits
determined that the amount of water-soluble dry matter (33% compared
to the control) and the amount of vitamin C (37% compared to the
control) increased with tryptophan application. As a result, it was found
that tryptophan application was effective in increasing some biochemical
properties and fruit quality criteria in blackberry fruit.

1.Giris

Ulkemiz bulundugu konum itibariyle farkh iklim kosullarina sahip olup birgok meyve tiiri
yetistirilebilmektedir. Uziimsii meyveler son yillarda diinyada oldugu gibi ilkemizde de yetistiriciligi
giderek artan meyve tirleri arasindadir. Taze olarak tiketimlerinin yani sira, gida sanayisinde de
degerlendirilimektedir. insan saghg Uzerindeki olumlu etkileri nedeniyle Gziimsii meyvelerin
popiilaritesi de artmaktadir. Uziimsii meyveler insan saghg icin gerekli olan antosiyanin ve fenolik
madde icerikleri bakimindan zengin antioksidan kaynagidir. (Tosun ve Yiiksel, 2003). Uziimsi meyve
grubunda yer alan bogiirtlen Rosaceae familyasi Rubus cinsine aittir (Rubus fruticosus). Ulkemizde
yetistiriciligi halen istenen diizeyde olmayan bogirtlen 6zellikle Meksika ve Amerika Birlesik
Devletleri'nde oldukga fazla yetistiriimektedir (Reyes-Carmona ve ark., 2005). Gida sanayisinde
kullanim olanaklarinin ¢ok olmasi, dikimden sonraki yil meyveye yatmasi ve kiigik aile isletmelerinde
bile ekonomik getirisinin yiksek olmasinin (Agaoglu, 2006) yani sira 6zellikle meyve igeriginin oldukca
zengin olmasi nedeniyle insan beslenmesi icin 6nemli bir yer tutmaktadir (Sellappan ve ark., 2002;
Zheng ve Wang, 2003; Reyes-Carmona ve ark., 2005). Boglrtlen stirgtinleri 2 yillik olup ilk yil boyuna
biydrler (vejetatif siirgiin) ve Uzerlerinde sadece yaprak gozleri bulunur. Bu siirglinler kis dinlenme
déneminden sonra yaprak saplarinin hemen altinda meyve dalciklari meydana gelir (generatif stirgiin)
ve baharda cicek acip meyve baglarlar. Hasat sonunda ise bu meyveli siirglinler geriye dogru
kuruyarak olurler. Bogirtlen bahgelerinin devamliligl kéklerinin Gzerinde bulunan adventif gézlerinin
her yil siirmesi ile saglanir.
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Triptofan (TRP), R3-indolylalanine olarak da bilinen indol halkasina sahip oldukga biyik bir
amino asittir. Bitkiler, TRP'yi baslangicta 3-fosfoshikimik asit ve ardindan korismik asit ve antranilik
asitten sentezlerler (Meister, 1965). Bitkilerde TRP 6nemli hormon ve kimyasallarin (Indol asetik asit
(IAA), melatonin (MEL) ve serotonin (SER)) dnciil maddesidir (Yakupoglu ve ark., 2018). IAA hormonu,
hiicre zarinin esnekligini, ozmotik basincini ve hiicre zarlarinin gecirgenligini artirarak hiicre
blylmesini tesvik eden bliyimeyi dlzenleyicilerdir. MEL ise yapragin ve sirglnlerin biylmesini ve
yaprak yaslanmasini diizenler. Ayrica soguk, kuraklik, tuzluluk gibi stres kosullarina bitkilerin tolerans
seviyelerini ve antosiyanin miktarini artirdigi bilinmektedir (Arnao ve Hernandez-Ruiz, 2014). TRP,
insanlarda azot dengesini saglamasinin yaninda biliyiime gibi birgok islevi olan énemli bir amino
asittir. Niasin, MEL ve SER yapiminda gorev alir. TRP ve 6ncil maddesi oldugu hormonlar viicutta
uyku ritmini, insan psikolojisini ve davranis durumlarini etkiler. Eksikliginde, duygusal ve bilissel
bozukluklara, niasin eksiklig§ine bagli gelisebilen pellagram hastaligina yol acgabilir. TRP viicut
tarafindan sentezlenemedigi icin besin yoluyla alinmasi gerekmektedir (Anonim, 2023). Triptofan;
metabolizmasinin karmasikhig, metabolitlerinin ¢esitliligi ve ©6nemi, ayrica saflastirilmis halde
farmakolojik ajan olarak kullaniimasi bakimindan farkli bir amino asittir. insanlarda serotonin,
melatonin, triptamin, kuinolinik asit ve kinlirenik asit gibi pek cok biyolojik aktif bilesigin 6n
maddesidir. Bununla birlikte triptofanin karacigerdeki yikim yolunda niasin (B3 vitamini) olusturdugu
bilinmektedir (Oztiirk ve Ayhan, 2020).

Mosa ve ark. (2021) elmalara yaptiklari TRP uygulamasinin meyve kalitesini arttirdigini
belirtmislerdir. Bununla birlikte yapilan bir¢cok calismada (misirda, kanolada ve sis bitkisi olan
Philodendron erubescens) dissal TRP uygulamalarinin klorofil ve karotenoid igeriklerini arttirdigi
bildirilmistir (Abou Dahab ve Abd El-Aziz, 2006; Dawood ve Sadak, 2007; Rao ve ark., 2012). Bununla
birlikte bircok farkli tiirde TRP uygulamasi yapildigl literatlir taramalarinda gorilmis ancak
bogirtlende digsal TRP uygulamasinin bitki gelisimi, meyve kriterlerine etkisi ile ilgili bir ¢alismaya
rastlanilmamistir.

Arastirmada insan saghg ve bitki blyUmesi icin dnemli olan TRP’nin boégirtlenlerde bazi
biyokimyasal ve meyve kriterleri Gizerine etkisinin belirlenmesi amacglanmistir.

2. Materyal ve Yontem
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Arastirmada Yozgat Bozok Universitesi Tarimsal Uygulama ve Arastirma Merkezi'ne bagl
Gedikhasanh istasyonunda bulunan Gzimsi meyve parselindeki Bursa-1 bogilrtlen cesidi
kullanilmistir. Bursa-1 gesidi Yozgat yoresine adaptasyonu oldukga iyi ve bol verimli bir gesittir (Balci
ve Keles, 2019). Koyu renkli yapraklara sahiptir. Meyveleri uzun, konik, iri, siyaha yakin mor renktedir.
Meyvelerinin aromasi oldukga iyi ve blylk c¢ekirdeklidir. Verimi yiksek bir gesittir. Sofralik ve
dondurmaya elverisli olan bu ¢esit dikensizdir (Demirsoy ve ark., 2006).

3 tekerrirlu tesadif parselleri deneme desenine goére kurgulanan denemede Triptofan
asagidaki gibi uygulanmustir.

Tek Uygulama: Bursa-1 gesidinin tomurcuklari patladiktan sonra (20.05.2021) 50 ppm
Triptofan ¢0Ozeltisi yapraklardan uygulanmigtir.

iki Uygulama: Bursa-1 c¢esidinin tomurcuklari patladiktan sonra (20.05.2021) ve ilk
uygulamadan yaklasik 1 ay sonra ciceklenme déneminde (16.06.2021) 50 ppm Triptofan cozeltisi
yapraklardan uygulanmistir.

Kontrol grubu: Bu gruptaki bitkiler su ile islatiimistir.

Tum uygulamalar yapildiktan sonra, meyve ve yaprak ornekleri 21.09.2021 tarihinde alinmis
ve analizler yapilana kadar derin dondurucuda bekletilmistir.

2.1 Suda ¢6ziinebilir kuru madde miktari (%)

Bahceden alinan olgun meyvelerden elde edilen meyve suyu kullanilarak dijital refraktometre
ile belirlenmistir (Eyduran ve ark., 2008; Kilig ve ark., 1991).

2.2 Titre edilebilir asit miktari (%)

Bahgeden alinan olgun meyvelerden elde edilen meyve suyundan 5 ml 6rnek alinarak titre
edilebilir asitlik tespit edilmistir (Eroglu ve Gergekgioglu, 2006; Kili¢ ve ark., 1991).

2.3 C vitamini miktar (mg/100g)

Denemede hasat sonunda alinan meyve o6rneklerinin spektrofotometrede 520 nm dalga
boyunda okunarak C vitamini élgilmustir (Kilig ve ark., 1991).

2.4 Klorofil igerigi (mg.g™ taze agirhk)

Yaprak ornekleri aseton ¢ozeltisi ile homojenize edildikten sonra filtre kagidindan stiziilms ve
bu slzintiler okunmasindan sonra Gunes ve ark. (2007)’ye goére hesaplanmistir.

2.5 Karotenoid icerigi (mg.g™ taze agirlik)

Yaprak 6rnekleri aseton ¢ozeltisi ile homojenize edildikten sonra filtre kagidindan sizilmis ve
bu slziintller 480, 645 ve 663 nm’de absorbanslari okunmasi ile belirlenmistir (Kirk ve Allen, 1965).

2.6 Malondialdehit (MDA) analizi (umol.g™)

Yaprak ornekleri Zhang ve ark. (2005)’e gore hazirlanarak 450, 532 ve 600 nm dalga boyundaki
absorbanslarinin okunmasi ile belirlenmistir.

2.7 istatiksel veri analizi
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Denemedeki verilerin ortalamalarinin hesaplanmasinda ve grafiklerinin gizilmesi icin “Microsoft
Office XP Excel” programi kullanilmistir. istatistiki analizler SPSS 20.0 paket programinda
degerlendirilirken ortalamalar arasindaki farkliligin belirlenmesinde Duncan ¢oklu karsilastirma testi
kullanilmistir. Sonuglarin, istatistiksel degerlendirilmesinde farklar arasindaki dnemlilik diizeyi 0.05
olarak belirlenmistir.

3. Bulgular ve Tartisma
3.1 Yapraklarda klorofil ve karotenoid igerikleri

Arastirmada digsal TRP uygulamasinin klorofil a igerikleri incelendiginde vejetatif siirglinler
Uzerindeki etkisi onemli olurken generatif siirglinler Uzerindeki etkisi ¢ok Onemli olmustur.
Denemede elde edilen sonuglar Sekil 1’de verilmistir.

160,00 - > 2
140,00 -
120,00 -

100,00 -

80,00 1 m vejetatif

60,00 - stirgiin

40,00 - M generatif

20,00 - stirgin

0,00 -

kontrol 1 uygulama 2 uygulama

Sekil 1. Dissal triptofan uygulamasinin klorofil a icerigi tizerine etkisi
*Ayni renkli sttunlar kendi aralarinda istatiksel olarak degerlendirilmistir.

Arastirmada digsal TRP uygulamasinin klorofil b iceriklerine bakildiginda vejetatif ve generatif
surglinler tzerindeki etkisi cok 6nemli oldugu goriilmistir. Denemede elde edilen sonuglar Sekil 2'de
verilmistir.
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Sekil 2. Dissal triptofan uygulamasinin klorofil b igerigi iizerine etkisi
*Ayni renkli siitunlar kendi aralarinda istatiksel olarak degerlendirilmistir.

Galismada digsal TRP uygulamasinin toplam klorofil igeriklerine etkisi degerlendirildiginde,
vejetatif sirglinler UGzerindeki etkisi cok 6nemli olurken generatif slrglinler Uzerindeki etkisinin
onemli oldugu bulunmustur. Denemede elde edilen sonuglar Sekil 3'te verilmistir.

300,00 - >
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200,00

150,00
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100,00
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0,00
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Sekil 3. Dissal triptofan uygulamasinin toplam klorofil igerigi Gizerine etkisi
*Ayni renkli sttunlar kendi aralarinda istatiksel olarak degerlendirilmistir.

Arastirmada TRP uygulamasinin karotenoid iceriklerine incelendiginde hem vejetatif hem de
generatif slrglnler Uzerindeki etkisinin ¢cok 6nemli oldugu goérilmistir. Denemede elde edilen
sonuglar Sekil 4’te verilmistir.
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Sekil 4. Dissal triptofan uygulamasinin karotenoid igerigi Gizerine etkisi
*Ayni renkli sttunlar kendi aralarinda istatiksel olarak degerlendirilmistir.

Jamil ve ark. (2018) tarafindan yapilan calismada dissal triptofan uygulamasinin kirmizi biber
bitkisinin verim ve kalitesinde 6nemli bir artis sagladig| ifade edilmistir. Yapilan g¢alismada, bizim
¢alismamizla benzer olarak, TRP uygulamasinin kirmizi biber yapraklarindaki klorofil ve karotenoid
icerigini ylkselttigi bildirilmistir. Bununla birlikte elmada, misirda, kanolada ve slis bitkisi olan
Philodendron erubescens bitkisinde yapilan ¢alismalarda digsal TRP uygulamalarinin klorofil a, klorofil
b, toplam klorofil ve karotenoid igeriklerini arttirdigi bildirilmistir (Abou Dahab ve Abd El-Aziz, 2006;
Dawood ve Sadak, 2007; Rao ve ark., 2012; Mosa ve ark. 2021).

3.2 Yapraklarda MDA igerikleri
Calismada dissal TRP uygulamasinin MDA iceriklerine Uzerine etkisi incelendiginde hem

vejetatif hem de generatif strginler Gzerindeki etkisinin 6nemsiz oldugu gorilmistir. Denemede
elde edilen sonuglar Sekil 5'te verilmistir.
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Sekil 5. Dissal triptofan uygulamasinin MDA igerigi lizerine etkisi
*Ayni renkli situnlar kendi aralarinda istatiksel olarak degerlendirilmistir.
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Korkmaz ve ark. (2020) calismasinda, ¢alismamiza benzer olarak, dissal TRP uygulamasinin
kirmizi biberin MDA iceriginde dnemli bir degisiklik olmadigini ifade etmistir.

3.3 Meyvede SCKM, titre edilebilir asit ve C vitamini igerigi

Denemede elde edilen verilere bakildiginda dissal triptofan uygulamasinin bégirtlen
meyvelerinin SCKM igerikleri izerine etkisinin ¢ok énemli oldugu gorilmektedir. Elde edilen veriler
Sekil 6’da verilmistir. En ylksek SCKM igerigini tomurcuk patlama déneminde yapilan tek
uygulamadan elde edildigi belirlenmisse de her iki triptofan uygulamasinin da SCKM igerigini sayisal
olarak arttirdigi gézlenmistir.

25,00 ~

20,0a

20,00 -

18,0b

15,0¢
15,00 -

10,00 -

5,00 A

0,00 -
kontrol 1 uygulama 2 uygulama

Sekil 6. Digsal triptofan uygulamasinin SCKM igerigi Gzerine etkisi

Arastirmadaki verilere bakildiginda dissal triptofan uygulamasinin bogiirtlen meyvelerinin titre
edilebilir asit icerigi lGzerine etkisinin olmadigini tespit edilmistir. Elde edilen veriler Sekil 7’de
verilmistir. Yine de asitlik degerlerine bakildiginda sayisal olarak asitlik degerinin TRP uygulamalari ile
distigl gorilmektedir.

1,85 -
1,80 -
1,75 -
1,70 -
1,65 -
1,60 -
1,55 -
1,50 -
1,45 -
1,40

1,79 6d

kontrol 1 uygulama 2 uygulama

Sekil 7. Dissal triptofan uygulamasinin Titre edilebilir asit icerigi Gzerine etkisi

“Anna” elma cesidi (Malus domestica L. Borkh) ile yapilan bir ¢calismada, ¢alismamizla benzer
olarak, digsal TRP uygulamasinin SCKM igerigini arttirdigi, titre edilebilir asitlik miktarini ise azalttig
ifade edilmistir (Mosa ve ark. 2021).

Calisma sonunda elde edilen verilere bakildiginda dissal triptofan uygulamasinin bogirtlen
meyvelerinin C vitamini igerikleri Gzerine etkisinin ¢ok 6nemli oldugu belirlenmistir. Elde edilen
veriler Sekil 8de verilmistir. En yiksek C vitamini icerigini tomurcuklarin patlama ve ciceklenme
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doneminde yapilan iki uygulamadan elde edildigi belirlenmisse de her iki triptofan uygulamasinin
sayisal olarak C vitamini icerigini arttirdigi gérilmektedir.
100,00 -
90,00 -

88,61a

80,00 - 70,98b
70,00 - 64,55b

60,00 -
50,00 -
40,00 -
30,00 -
20,00 -
10,00 -
0,00 -

kontrol 1 uygulama 2 uygulama

Sekil 8. Digsal triptofan uygulamasinin C vitamin igerigi izerine etkisi

Balci ve Keles (2019), yaptiklari bogirtlen adaptasyon calismasinda, Bursa-1 bogirtlen
cesidinin SCKM, titre edilebilir asitligi ve C vitamini kalite kriterlerini incelemistir. 4 farkl boglirtlen
cesidinin incelendigi arastirmada, Bursa-1 ¢esidi en diisiik SCKM (%11.0) ve C vitamini (29.34 mg/ 100
g) icerigine, en ylksek asitlik degerine (%1.37) sahip ¢esit olmustur. Khan ve ark. (2019), marul
bitkisinde dissal TRP uygulamasinin SCKM miktarini arttirdigini, C vitamini igeriginde ise bizim
¢alismamizdan farkh olarak 6nemsiz oldugunu bildirmislerdir.

4. Sonug

Sonug olarak yapilan galisma karasal iklim kusaginda yetistirilen bogiirtlen bitkisine digsal TRP
uygulamasinin bazi biyokimyasal parametrelerine ve meyve kalite kriterlerine olumlu etki yaptig
belirlenmistir. Elde ettigimiz veriler incelendiginde 50 ppm triptofan dozu disinda farkli dozlarin da
kullanilarak daha fazla biyokimyasal ve kalite kriteri analizlerinin yapilmasi ile en uygun doz tespit
edilmelidir. Bogurtlen Uzerine yapilan digsal triptofan uygulamalari ile ilgili herhangi bir literatiire
rastlanilmadigindan dolayi daha etkin doz ¢alismalari ve daha kapsamh arazi galismalari yapilmasinin
ileriki galismalara katki saglayacagi diisiinilmektedir.
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Oz: Bu arastirma, Edirne ili Enez ilgesi sinirlarinda bulunan Meri¢ Deltasi
Milli Parkinda yapilmistir. Merig Deltasi, dogal glizellikleri, yaban hayati ve
tarim arazileri ile Gnlu bir milli parktir. Cok gesitli ekosistemleri bir arada
barindan delta alani, bircok kus tiirline ev sahipligi yaptig gibi yaban
hayati koruma alani olarak da kabul edilir. Ayrica yogun tarimsal
faaliyetlerin gergeklestirildigi bu alan, ziraat bakimindan da 6nemlidir.
Ancak, Meri¢ Deltasi, insan faaliyetleri nedeniyle bazi tehditlerle karsi
karsiyadir. Ozellikle, tarim arazilerinin asiri sulanmasi ve nehirdeki
barajlarin neden oldugu diizensiz su akisi gibi faktorler, delta ekosistemini
olumsuz etkileyebilir. Yapilan c¢alismada delta igerisinde 30 nokta
belirlenmis ve 29 noktadan 3 derinlikte, 1 noktadan ise 2 derinlikte olmak
lUzere, toplam 89 6rnek alinarak hidrolik iletkenlik analizleri yapilmis ve K
faktéri  hesaplanmistir. Yapilan ¢alisma sonucunda K faktorinin
hesaplandigi siniflar; 14 noktada “orta derecede asinabilir toprak, 13
noktada “az asinabilir toprak”, 2 noktada “cok az asinabilir toprak”, 1
noktada ise “kuvvetli derecede asinabilir toprak” olarak belirlenmistir.
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Abstract: This research was conducted in the Merig Delta National Park,
located in the bordering Enez District of Edirne Province. Merig Delta is a
national park famous for its natural beauty, wildlife and agricultural land.
The delta area, which is home to a wide variety of ecosystems, is home to
many bird species and is also considered a wildlife sanctuary. It is also an
area of intensive agricultural activity. However, the Evros Delta faces a
number of threats from human activities. In particular, factors such as
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excessive irrigation of agricultural land and irregular water flow caused by

Keywords . > .
dams in the river can have a negative impact on the delta's ecosystem. In
this study, 30 points in the delta were identified and a total of 89 samples
Delt?' were taken from 29 points at 3 depths and 1 point at 2 depths, and
E;?::wc;r;’bility hydraulic conductivity analyses were carried out and the K factor
Meric, ’ calculated. As a result of the study, the classes for which the K-factor was

Soil calculated were identified as "moderately erodible soil" at 14 points,
"slightly erodible soil" at 13 points, "very slightly erodible soil" at 2 points
and "highly erodible soil" at 1 point.

1.Giris

Toprak; organik ya da inorganik, kati, sivi ve gaz oranlarinin duruma ve yere gore degistigi,
dinamik, canli ve Ug¢ boyutlu hayvan bitki ve mikroorganizmalarin hayat buldugu dogal bir ortam
seklinde tanimlanmistir (Altinbas ve ark., 2008). Erozyon, malzemenin bir ylzeyden ayrilmasi ve
tasinmasidir. Asindirict veya itici glcler direng glclerini astiginda gerceklesir. Erozyon, toprak
malzemesinin erozyon ajanlar tarafindan ayrilmasi ve tasinmasidir (Ellison, 1946). Ulkemiz icin
oldugu kadar tim diinya icin de ulusal rezervlerimizi tehdit eden en bliyiik ekolojik sorunlardan biri
erozyondur. Turkiye, yiksek erozyon etkisi altinda olan ve cogunlukla ¢ollesen Giiney Bati / Orta
Asya- Kuzey Afrika bolgesinde yer almaktadir. Erozyon nedeniyle llkemizde 26 havzada yapilan
sediment oOl¢limlerine gore denizlere, barajlara ve gollere tasinan toprak miktari yaklasik 500 milyon
ton olarak tespit edilmistir (Ozel ve ark., 1998). Ulkemiz topraklarinin %58,74’{inde siddetli ve cok
siddetli erozyon goriilmektedir. Geri kalan orani %20,04’(inde ise orta diizeyde asinim gorilmektedir.
Topraklarimizin 6zetle 4/5’inde oldukga yogun ve etkili erozyon gorilmektedir. Yalnizca islemeli tarim
yapilan araziler incelendiginde bu topraklarin %60’inda erozyonun ana sorun oldugu belirlenmistir
(Ozdemir, 2002). Yerkabugunu olusturan topraklarin 6zellikleri erozyona karsi direng géstermede
etkili oldugundan, fiziksel ve kimyasal 6zelliklerinin bilinmesi gerekmektedir (Ozsahin, 2014; Ekinci,
2007; Erkal ve Yildirnm 2012). Topragin asinmaya duyarliligi olan K Faktord, birim erozyon indeksi i¢in
birim erozyon parselinden erisilen ortalama toprak kaybi olarak tanimlanmistir (22.13 m uzunlugunda
ve % 9 egime sahip) (Wischmeier ve Mannering 1969). Ozden ve Ozden (1997) ise K faktdriinii
arazinin sahip oldugu toprak siniflarinin fiziki niteliklerine gére ayrisma ve tasinmaya karsi direncini
ifade ettigini sOylemistir. Topragin asindirmaya karsi direncini etkileyen faktorler topragin striiktir,
blnyesi organik madde miktari ve hidrolik gecirgenligidir (Cebel ve ark., 2013). Dogan ve ark. (2000)
yaptiklari bir calismada, Tirkiye genelinden aldiklari 6rneklerde biyilk toprak gruplari UGzerinde
calismis ve elde ettikleri K Faktort tlke topraklarinin orta ve kuvvetli asamada asinabilir oldugu
sonucuna ulasmiglardir. ikiel ve ark. (2020) Trakya Yarimadasi’'nda yaptiklari erozyon calismasinda, K
faktorindn en yiiksek yani asinimin en fazla oldugu alanin yarimadanin kuzeyinde ve giineybatisinda
bulunan Kiregsiz Kahverengi Orman Topraklarinda bulundugunu, bu durumun erozyona olan
duyarlihigini arttirdigini belirtmislerdir. Askin ve ark. (2016) Ordu ili Altinordu ilgesinde yaptiklari
arastirmada, alanin K faktoériine gore erozyona belli bir dereceye kadar dayanikh oldugu, ortalama
sonuglar gz onlinde bulunduruldugunda ilgeye ait topraklar disiik derecede asinabilir oldugu
nitelendirilmistir.

K faktoru topragin erozyon durumunu gosteren bir faktordir. K faktorl toprak tirlerine ve
mevsimlere bagli olarak farklilik gostermektedir. Wischmeier ve Smith (1978) tarafindan gelistirilen
matematiksel formdl ile K faktéri bulunmaktadir. Bu formilde topragin tekstiri, organik maddesi,
gecirgenlik ve striktir degerleri de etkilidir.
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2. Materyal ve Yontem

Calisma alani olarak belirlenen Meri¢ Deltasi, Edirne ili Enez ve ipsala sinirlari igerisinde
bulunmaktadir (Sekil 1). Tirkiye’nin en énemli sulak alan sistemlerinden biri olan Meri¢ Deltasi; tatli,
tuzlu, yar tuzlu ve karasal ekosistemleri bir arada barindirmaktadir. Meri¢c Nehri vadisinin asagl
kesimlerinde yer alan su basan ovada kiyi laglnleri, tatli su gélleri ve killi topraklar tizerinde gelismis
boylu bataklik bitki topluluklarini icerir (Ozhatay, 2005). Ulkemizin tek sinir asan sulak alan sistemi
olan Merig¢ Deltasi flora ve fauna acisindan oldukca zengindir. Meri¢ Deltasi, Eken ve ark. (2006)
tarafindan Tiirkiye’nin Onemli Doga Alanlarindan biri olarak secilmistir.

Calisma alaninda 1zgara yontemi ile 30 adet 6rnek noktasi belirlenmis ve toprak ornekleri
alinmistir (Sekil 2).

Gorkezkdy

Sekil 1. Calisma alani haritasi
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Sekil 2. Ornek noktalarini gésteren Google Earth haritasi

Ornekler laboratuvarda analize hazir hale getirilmis ve alinan toprak érneklerinde tekstiir (Tane
biylklugu dagihmi); Bouyoucos hidrometre metoduna gore saptanmistir (Bouyoucos, 1953). Tekstir
siniflarinin isimlendirilmelerinde tekstir tGg¢geninden faydalaniimistir (Anonim, 1993). Organik madde
Smith-Weldon Metodu ile (Saglam 2008), hidrolik iletkenlik ise Darcy Yasasi ydontemine gore
belirlenmistir (TGzliner, 1990). Sabit Su Seviyeli Permeabilite Cihazi; bir hidrolik yik altinda belirli
kahinliktaki bir toprak sitununun gézeneklerinden birim zamanda hacim olarak gegen suyun dlgilmesi
metodunun temel prensiplerini olusturur (Tlzliner, 1990). Laboratuvarda her 6rnegin bir ucu dairesel
bir tilbent pargasi ile kapatiimistir. Tllbent lastik bir bant ile silindir gévdesine gergin bir sekilde
baglanmistir. Ornek bir legen icerisine vyerlestirilerek ve (ist seviye hizasina kadar su ile
doldurulmustur. Toprak ornekleril6 saat veya daha uzun siire suda bekletilerek su ile doygun hale
gelmesi saglanmistir (Demiralay, 1993). Darcy Yasasi ile analizleri yapilmis orneklerde bulunan
degerlere gore K faktord hesaplanmistir. Bulunan sonuglar ile tim verilerin dagilim haritalari ArcGis
Pro versiyonunda Kriging metoduyla yapilmistir (Anonim, 2009).

3. Bulgular ve Tartisma

Arastirma alanina ait topraklarda yapilan analizlerde tekstir siniflari genelde kil olmakla birlikte
birkag profilde siltli killi tin, kumlu killi tin, kumlu kil ve tin tekstir siniflari belirlenmis ve Tablo 1'de
verilmistir.

Tablo 1. Topraklarin analiz sonuglari

MD 01 C 0,51 0,10 Cok yavas 1 6 0,12 Orta derecede
asinabilir

MD 02 SL 1,54 2,11 Orta 3 2 0,06 Az asinabilir

MD 03 S 2,43 15,57 Hizh 3 1 0,00 Cok az asinabilir

MD 04 C 5,61 0,41 Cok yavas 1 6 0,10 Orta derecede
asinabilir

MD 05 SL 1,52 3,68 Orta 3 2 0,07 Az asinabilir
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MD 06 SC 1,57 0,23 Yavas 1 6 0,10 Orta derecede
asinabilir

MD 07 C 2,2 0,10 Cok yavas 1 6 0,09 Az asinabilir

MD 08 C 1,01 0,15 Yavas 1 6 0,07 Az aginabilir

MD 09 SC 1,44 0,23 Yavas 1 6 0,10 Orta derecede
asinabilir

MD 10 SCL 2,88 0,51 Orta yavas 2 4 0,04 Cok az asinabilir

MD 11 C 2,68 0,18 Yavas 1 6 0,12 Orta derecede
asinabilir

MD 12 CL 2,27 0,33 Yavas 2 4 0,12 Orta derecede
asinabilir

MD 13 C 2,02 0,08 Cok yavas 1 6 0,09 Az asinabilir

MD 14 C 4,8 0,79 Orta yavas 1 6 0,07 Az aginabilir

MD 15 C 1,52 0,08 Cok yavas 1 6 0,11 Orta derecede
asinabilir

MD 16 CL 4,55 0,94 Orta yavas 2 4 0,11 Orta derecede
asinabilir

MD 17 C 4,72 0,18 Yavas 1 6 0,09 Az asinabilir

MD 18 sicL 1,77 0,38 Yavas 2 4 0,23 Kuvvetli
derecede
asinabilir

MD 19 Sic 3,41 0,41 Yavas 1 6 0,16 Orta derecede
asinabilir

MD 20 CL 2,83 0,25 Yavas 2 4 0,18 Orta derecede
asinabilir

MD 21 C 1,64 0,15 Yavas 1 6 0,15 Orta derecede
asinabilir

MD 22 C 1,34 0,03 Cok yavas 1 6 0,08 Az asinabilir

MD 23 CL 0,76 0,18 Yavas 2 4 0,15 Orta derecede
asinabilir

MD 24 C 5,73 0,20 Yavas 1 6 0,08 Az asinabilir

MD 25 C 2,02 0,05 Cok yavas 1 6 0,06 Az asinabilir

MD 26 CL 2,35 0,84 Orta yavas 2 4 0,15 Orta derecede
asinabilir

MD 27 C 2,07 0,23 Yavas 1 6 0,16 Orta derecede
asinabilir

MD 28 C 2,4 0,05 Cok yavas 1 6 0,09 Az asinabilir

MD 29 SC 0,88 0,20 Yavas 1 6 0,09 Az asinabilir

MD 30 C 0,43 0,03 Cok yavas 1 6 0,09 Az asinabilir
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Topraklarin erozyona ugramasinda en 6nemli etken olan toprak tekstlri irdelendiginde,
orneklerdeki fraksiyonlarin dagilimi; kum %5 ile %99 arasinda, kil %1 ile %80 arasinda silt ise %1 ile
%50 arasinda degismektedir.

Organik madde miktarlari %0,43 ile %5,73 arasinda degismektedir. Bilindigi lizere topraklardaki
organik madde agregat stabiliteleri, topragin erozyona duyarliliklari ve su tutma kapasitesi
bakimindan en onemli etkenlerden biridir. Meri¢c nehrinin kenarina denk gelen noktalarda yiiksek
diger noktalarda ise az ve ¢ok az sinifinda yer almaktadir. Hidrolik iletkenlik durumlari beklenen
sekilde killi topraklarda ¢ok yavas kumlu topraklara dogru hizli olarak belirlenmistir. Topraklarin pH’i
5,96 ile 8,71 arasinda degismektedir. Birkac noktada hafif asit iken cogu noktada pH alkali diizeyde
olup bu durum erozyona ugrama riskini artirmaktadir. Hidrolik iletkenlige ait Kriging metodu ile
yapilmis dagilim haritasi Sekil 3'te verilmistir.

e Cm/Saat
B 15,57

Gavuanoy o1y 2 - 0103

Caledi

Sekil 3. Hidrolik iletkenlik degerlerine ait Kriging metodu ile yapilmis dagilim haritasi

Topraklarin fiziksel 6zelliklerinin iyilestirilerek stabilitelerinin artiriimasi toprakta hidrolik
iletkenligin artmasina ve su iletiminin diizelmesine neden olur. Buna bagli olarak da suyun bitkiye
yarayishihgl artmaktadir. Bu durumda toprakta meydana gelen riizgdr ve su erozyonu en aza
indirilebilmektedir (Munsuz, 1973). Ozellikle denize yakin olan yerde kum miktari da arttigindan
dolayi hidrolik iletkenlik degerleri de hizli ve orta olarak belirlenmistir. Meri¢ nehrine yakin yerlerde
genelde yavas olup alanin gliney dogusuna dogru artan kil miktarina bagh olarak ¢ok yavas olarak
belirlenmistir. Yapilan arastirmada 6rnek alinan 30 nokta toprak asinim faktori (K) 2 noktada ¢ok az,
13 noktada az, 14 noktada orta ve 1 noktada kuvvetli asinabilir olarak tespit edilmistir. Calisma
alanina ait hesaplanan K faktoriine ait Kriging metoduna goére yapilmis dagihm haritasi Sekil 4’'te
verilmistir.
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K Faktor

Cok az
Az
B Orta
B Kuvvetli

hoy * I Cok

Sekil 4. K faktorine ait Kriging metoduna gore yapilmis dagilim haritasi

Sonug¢ olarak erozyonun onlenmesi 6zellikle tarim topraklarinin korunmasi agisindan ¢ok
onemlidir. K faktoriiniin yiksek ¢iktigi alanlar genelde Gala Go6ltu Milli Parki icindeki Gala GolU'nin
kuzey tarafinda ve etrafindaki celtik Gretimi yapilan yerlerdir. Bu alanlar Gretim yapilan yerler
oldugundan buradaki toprak kayiplari bolgedeki verimi de distrebilecektir. Celtik alanlarindaki
killerden kaynakli sisme, ardindan biiziilme ¢atlaklarinin olusmasina neden olabilmektedir. ilerleyen
zamanlarda tarlaya verilen suyun topraklarin tasinimini artirdigi disliniilmektedir. Bu baglamda
ozellikle celtik alanlarindaki toprak kayiplarinin ve Pamuklu golG civari toprak kayiplarinin
nedenlerinin arastirilip bu kayiplarin dnlenmesi igin galismalar yapilmalidir.
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Anahtar Kelimeler

Halfeti giili, Karagil, melezleme,
Tohum tutumu, Meyve olusumu,
Polen ¢imlenmesi, Kesme gl

0Oz: Melezleme yoluyla giil islahinda basariyi etkileyen en &nemli
faktorlerin basinda ebeveyn secimi gelmektedir. Gullerin ploidi seviyesi,
polen kalitesi, meyve olusumu, meyve bagina tohum sayisi ve tohum
¢imlenme orani islahginin 1slah basarisini belirlemektedir. Bu calisma
melezleme islahinda ana ebeveyn olarak kullanilan Halfeti gilinin (R.
odorata Louis XIV) islah performansini belirlemek amaciyla yaratialmustir.
Baba ebeveyn olarak alti ticari giil ¢esidi (Inferno, Moonlight, Tineke, Black
Baccara, Lady Rose, Speelwark) kullanilmistir. Polen canlilik ve ¢imlenme
oranlari, meyve tutum orani, meyve basina tohum sayisi, tohum ve meyve
agirlig, tohum ¢imlenme orani gibi parametreler incelenmistir. Ticari
kesme gillerde polen ¢imlenme orani %7.82 ile %23.55 arasinda
degismistir. En yiksek polen ¢imlenme orani sirasiyla Tineke ve Black
Baccara ¢esitlerinde gozlenmistir. Kombinasyonlarin meyve tutumu orani
%63.75, meyve basina disen tohum sayisi 5.05 ve tohum ¢imlenme orani
%31.21 olarak belirlenmistir. PCA ve Heatmap analizlerine gore, Halfeti x
Speelwark, Halfeti x Black Baccara ve Halfeti, x Lady Rose en basarili
kombinasyon olarak belirlenmistirr. Halfeti Guli, gul i1slah galismalarinda
meyve tutum orani ve tohum c¢imlenme orani bakimindan genel
ortalamaya yakin degerler sergilemistir. Gul islahi calismalari icerisinde yer
alan parametreler, Halfeti giliinin ana ebeveyn olarak kullaniima
potansiyeline sahip oldugunu gostermektedir.
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Determination of Breeding Performance on Halfeti Rose (R. odorata Louis XIV) In
Crossbreeding

Article Info Abstract: One of the factors influencing rose crossbreeding success is
Received: 07.06.2023 parental selection. The success rate of a breeder is influenced by factors
Accepted: 09.07.2023 such as ploidy level, pollen quality, seed number per fruit, and seed
DOI: 10.59128/bojans.1310595 germination rate, which indicate parental productivity. This study was

conducted to determine the productivity of Halfeti Rose (Rosa odorata
Louis XIV) as a seed parent and its compatibility with the commercial rose
varieties in terms of combination. Six commercial-cut roses (Inferno,
Moonlight, Tineke, Black Baccara, Lady Rose, Speelwark) were used as
Keywords pollen parents. Fruit set rate, seed number per fruit, seed and fruit
Halfeti rose, Black Rose, weight, seed germination rate, and pollen germination rate were
Hybridization, Seed set, Fruit set, recorded. Among the commercial-cut roses, the pollen germination rate
Pollen germination, Cut rose ranged from 7.82% to 23.55%. The highest pollen germination rate was
observed in the Tineke and Black Baccara varieties, respectively. The fruit
set rate of combinations where Halfeti Rose was used as the seed parent
was determined as 63.75%, the number of seeds per fruit was 5.05, and
the seed germination rate was 31.21%. Based on PCA and Heatmap
analysis, Halfeti x Speelwark, Halfeti x Black Baccara, and Halfeti, x Lady
Rose were found to be the most successful combinations. Halfeti Rose
exhibited values close to the overall average in terms of fruit set rate and
seed germination rate among rose breeding studies. The parameters
mentioned in studies on rose breeding show that the Halfeti rose has the
potential to be used as a seed parent.

1. Introduction

Turkey is an important gene center for the rose (Rosa L.) genus. Approximately 25% of the
roses, which spread over a wide range of altitudes such as 0 to 3000 m, are native to Turkey. Anatolia
is inhabited by many different varieties of wild roses, making it challenging to categorize them
properly. The flowers of some rose species such as R. gallica, R. damascena and R. alba have been
used in the production of rose oil and rose water for a long time in Anatolia. The fruits of some other
species (rosehip) have economic value and are also used for medicinal purposes (Ercisli, 2005;
Korkmaz and Ozgelik, 2015).

R. odorata species has recently been used in the production of domestic needs such as jam
and rose water. This genotype, often known as an "old garden rose," is typically planted for dry rose
and rose water manufacturing (Ozcelik, 2013). R. odorata 'Louis XIV' species, known as ‘Halfeti Rose’
or ‘Black Rose’, is a fragrant landscape rose with large flowers, usually single, with a white line in the
middle of the petals, dark as buds, and the color of the anthocyanin pigment decreases with the
effect of temperature after the flowers open (Baytop, 2001; Ozden, 2013; Ozcelik, 2018; Ozgelik and
Koca, 2021). Halfeti Rose, which is the cultivar of this species, is identified with the Halfeti district of
Sanliurfa province because it takes the darkest color in the ecological conditions of this region
(Ozden, 2013).

In addition to the millions of roses grown in parks, gardens, or pots each year, a large number
of cut roses are also used for commercial purposes.Every year, the market is presented with
hundreds of different rose varieties by keeping consumer demand front and center. Only if the
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desired characteristic is present in the breeding gene pool, breeding can be considered for a specific
aim. As a result, preserving genetic resources and providing access to them is a necessary first step.

Breeders and growers prefer to utilize the most fertile parents as seed or pollen donors
(Zlesak, 2006). Especially the high rate of fertility as a pollen parent of fragrant rose species such as
Rosa damascena, Rosa centifolia and Rosa odorata increased their uses as important genotypes in
breeding programs (Dogan et al., 2020). However, there is currently limited knowledge regarding
their productivity when used as seed parents. The present study aimed to make crosses between R.
odorata 'Louis XIV', which is known as Halfeti rose, as a seed parent and some Rosa x hybrida
varieties as a pollen parent to evaluate the productivity as a seed parent and determine the
compatibility with commercial roses as combinations.

2. Material and Method

The present study was carried out on 15 May 2019 to 30 April 2020 in the rose breeding
greenhouse, Department of Horticulture, Faculty of Agriculture, Ankara University, Ankara-Turkey.
Halfeti Rose was used as a seed parent in the study, and six different commercial cut roses (Inferno,
Moonlight, Tineke, Black Baccara, Lady Rose, and Speel Work) were used as pollen parents. Halfeti
Rose and the cut flower varieties were obtained from the rose breeding greenhouse. All varieties of
plants received similar quantities of irrigation, and the content of the nutrient solution applied to the
plants was given as in Mercurio (2007).

The genotypes of roses utilized as parents have core DNA levels that range from 2.34 to 2.47
pg/2C (Table 1). All of the parents were tetraploids (2n=4x=28) when chromosome counts were
performed using the traditional approach to correlate the parents' nuclerar DNA contents and ploidy
levels (Kazaz et al., 2022, unpublished data).

Table 1. Nuclear DNA contents and level of ploidy some Rose genotypes

Genotypes DNA (pg/2C) Level of ploidy
Halfeti Rose 2.44 2n=4x=28
Inferno 2.47 2n=4x=28
Moonlight 2.38 2n=4x=28
Tineke 2.36 2n=4x=28
Black Baccara 2.34 2n=4x=28
Lady Rose 2.39 2n=4x=28
Speelwark 2.42 2n=4x=28

"Ploidy levels of all species and cultivars were determined by using PARTEC (CyFlow Space)
brand flow cytometry device in the Plant Genetics and Cytogenetics laboratory of Namik Kemal
University, Faculty of Agriculture, Department of Field Crops. Core DNA analyses were carried out
using fresh leaf (full size and shape) tissues from plants. Ploidy levels were also confirmed by the
classical method of chromosome counting (Tuna, 2016).

2.1. In vitro pollen viability and germination test

Blooms of pollen parents were harvested when they were between one-third and one-half
open and immediately anthers were removed from the receptacles, and pollen was held for dusting
at 24 °C and 60-65% humidity for 24 h. The IKI (iodized potassium iodide) test was used to determine
the viability of pollen. For this purpose, IKI solution was prepared by dissolving 1 g of potassium
iodide (IKI) and 0.5 g of iodine (1) with 100 ml of distilled water. After 1 drop of the solution was
dropped on the slide, pollen was sprinkled on each drop and counted under the microscope after 5
m. Pollen grains dyed black and dark brown were considered "absolutely viable", pollen grains dyed
orange, red or light brown were considered "semi-viable", and pollen grains stained yellow or
appearing colorless were considered "non-viable" (Eti, 1990), and viable pollen rate calculated.
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Pollen germination was conducted in Petri dishes using 20% sucrose and 10 ppm boric acid in
1% agar media with four replications at 24 °C and 60 % humidity. A brush was used to evenly apply
pollen to the medium. Under a light microscope, the pollen germination rate was determined after
the 8-hour incubation period. A pollen tube was determined to have germinated when its length was
at least 1.5 times the pollen's diameter with a light microscope (x 100) and 300 pollen was calculated
for each field.

2.2 Hybridization

In the hybridization stage, when the flowers blooms were opened at a rate of 50%-60%, the
petals were removed by hand and anthers were taken in order to prevent self-fertilization,
emasculation was performed. The emasculation process was carried out 1 d before pollination, and
immediately after emasculation, the top of the stigma was covered with a paper bag. When the
flowers of the varieties selected as the male parents at the same time with the seed parent’s
emasculation opened 1/2-1/3, the petals were removed and the anthers were taken and placed in
glass Petri dishes. Anthers were kept in a climate cabinet at +24°C and 60% humidity without closing
the petri dish overnight. Pollination was carried out by applying the pollen to the stigma of the plants
to be used as the seed parent with the help of a brush. After dusting, the top of the flower was
insulated with a light-transmitting paper bag, and the paper bag was removed 4 d after dusting.
Along with the dusting process, labeling was done after each dusting. In November 2019, mature
fruits (hips) were gathered and the seeds were taken out of the fruits. In order to break dormancy
and promote germination, seeds were placed moistened peat at 4°C for 4-12 weeks of cold
stratification. After the stratification, the seed was sown in a mixture of peat and perlite (1:1)

Data collection: Data on fruit set rate (%), seed number per fruit, seed set rate, fruit weight
(g), seed weight (mg) and seed germination rate were calculated for each cross starting with cross-
pollination.

Data analysis: IBM SPSS Statistics version 20.0 software was used for conducting the statistical
analysis. The data were subjected to angular transformation before performing an analysis of
variance (ANOVA).

To assess mean differences, Duncan's test was employed with a significance level of p < 0.05.
Additionally, a heat map was generated to visualize hierarchical clustering, and the values for each
combination were standardized. Principal component analysis (PCA) was also conducted, and a biplot
was created using XLSTAT to provide a more accurate approximation of the relationships among the
traits and combinations, surpassing the coefficient of correlation.

3. Results
3.1. In vitro pollen viability and pollen germination rate

In this study, where the quality characteristics of pollen were examined, the pollen viability
rate (%) showed statistically significant differences (p<0.05). The pollen viability rate of the varieties
ranged from 52.76% to 58.92% (Table 2).

In the study, the difference between pollen germination rates of some cut rose cultivars
(p<0.05) was found to be statistically significant. The Tineke variety had the highest pollen
germination rate (23.55%), while the Inferno had the lowest rate (7.82%) (Table 2).

Table 2. Pollen viability and pollen germination rate of some cut rose cultivars

Genotypes Pollen viability rate Pollen germination rate
(%) (%)

Inferno 31.03 c 7.82 d

Moonlight 10.69 d 12.85 bc

Tineke 3297 c 23.55 a

Black Baccara 47.75 b 19.76 ab
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Lady Rose 35.70 bc 11.57 cd
Speelwark 63.31 a 15.98 bc
(p<0.05)

3.2 Crossability index of combinations

In the study, the combination of Halfeti x Blak Baccara (100%) produced the most fruit (hip)
development. Halfeti x Speelwark (78.57%) and Halfeti x Inferno (67.24%) came in second and third,
respectively, this combination. Halfeti x Moonlight was found to have the lowest fruit set (20%). The
Halfeti x Speelwark hybrid produced the maximum seed per fruit. This combination was followed by
the Halfeti x Lady Rose with 7.0 seeds and the Halfeti x Black Baccara combinations with 6.35 seeds,
respectively, while Halfeti x Moonlight (1.50) was shown to have the fewest seeds per fruit (Table 3).
In the study, the average fruit weight ranged between 2.36 g (Halfeti x Inferno) to 4.35 g (Halfeti x
Speelwark), and the average seed weight changed from 68.58 mg (Halfeti x Speelwark) to 133.45 mg
(Halfeti x Tineke). Halfeti x Inferno hybrid combination had the highest seed germination rate of
39.27%, while the Halfeti x Moonlight hybrid combination had the lowest seed germination rate of
20% (Table 3).

Table 3. Fruit set rate, seed set rate, seed number per fruit, and seed germination rate of combinations

Combination FSR SNpF FW SW SGR

(%) (pes/fruit) (g) (mg) (%)
Halfeti x Inferno 67.24 c 2.67 cd 2.36¢c 85.52 b 39.27 a
Halfeti x Moonlight 20.00 e 1.50d 2.82 bc 132.78 a 20.00 e
Halfeti x Tineke 66.67 c 3.63c 2.64 bc 133.45a 30.00d
Halfeti x Black Baccara 100.0a 6.35b 3.40 ab 74.76 b 29.69d
Halfeti x Lady Rose 50.00d 7.00b 3.88a 77.16 b 32.63c
Halfeti x Speelwark 7857 b 9.18 a 435a 68.58 b 35.64 b

Avarage 63.75 5.05 3.24 95.38 31.21

(p<0.05), FST: Fruit set rate, SNpF: Seed Number per Fruit, FW: Fruit weight, SW: Seed weight,
SGR: seed germination rate

Principal component analysis (PCA) was carried out and a biplot was established for a better
approximation than the coefficient of correlation to describe the crossability success. Given an
eigenvalue larger than 1, the first (F1), second (F2), and third (F3) principal components accounted
for 54.88%, 23.57%, and 17.73% of the total variation, totaling 96.18%. The PCA-biplot results
indicated a positive correlation among the pollen germination rate, fruit set rate, seed number per
fruit, and fruit weight because they were placed on the same side and had similar vector lengths.
Seed weight and seed germination rate had a negative correlation. According to the PCA analysis, the
combinations, in order from the most successful to the least: Halfeti x Speelwark > Halfeti x Black
Baccara > Halfeti x Lady Rose > Halfeti x Inferno > Halfeti x Tineke > Halfeti x Moonlight olarak
siralanabilir(Figure 1).
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Eigenvalue 3.293 1.414 1.064 0.225 0.005
Variability (%) 54.878 23.566 17.726 3.744 0.087
Cumulative % 54.878 78.443 96.169 99.913 100.00

Figure 1. Eigenvalues for principal components, and PCA-biplot of cross combinations and examined
parameters. ML: Moonlight, H: Halfeti Rose, LR: Lady Rose, I: Inferno, S: Speelwark, BB: Black Baccara, T:
Tineke; FST: Fruit set rate, SNpF: Seed Number per Fruit, FW: Fruit weight, SW: Seed weight, SGR: seed
germination rate

Heat map analysis based on the crossability indexes of different cross combinations divided
the examined parameters into two main groups. Seed weight and pollen germination rate were
included in the 1st major group. The 2nd major group was divided into two subgroups. The first
subgroup included the number of seeds per fruit and the fruit weight, while the second subgroup
included the fruit set rate and seed germination rate. Combinations were divided into 2 main groups
and 1 main group included Halfeti x Moonlight and Halfeti x Tineke combinations. The two main
groups were divided into 2 subgroups and the 1st subgroup included the Halfeti x Inferno
combination, while the 2nd subgroup included Halfeti x Black Baccara, Halfeti x Lady Rose, and
Halfeti x Speelwark. The combinations of Halfeti x Black Baccara, Halfeti x Lady Rose, and Halfeti x
Speelwark were good combinations in terms of seed germination rate, fruit set, fruit weight, and the
average number of seeds per fruit. The combinations of Halfeti x Moonlight and Halfeti x Tineke
stood out in terms of seed weight and pollen germination rate. Similar to the PCA results, it was
determined that Halfeti x Moonlight was the combination with the lowest success in terms of other
characteristics except for seed weight, and Halfeti x Speelwark was the most successful combination
in general in terms of other characteristics except seed weight.
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Figure 2. Hierarchical clustering heat map of the examined parameters for each of the cross
combinations. The color-coded scale indicates an increase from blue to yellow ML: Moonlight, H: Halfeti Rose,
LR: Lady Rose, I: Inferno, S: Speelwark, BB: Black Baccara, T: Tineke

4. Discussion

A modern hybrid rose varieties are the product of breeders' tenacious efforts over a long
period of time. Due to the fact that modern hybrid rose types can manifest as triploids and
tetraploids, cross-breeding can also cause changes at the ploidy level (Rout et al.,, 1999). The
likelihood of seeds and viable embryos developing successfully decreases as the number of
chromosomes rises. In this study, it was determined that ploidy levels would not have an effect on
obtaining sterile seeds, because all parents have same ploidy level. According to Spethmann and
Feuerhahn (2003), rose breeders often perform suitable crosses between tetraploid roses (garden
and cut-flower roses). Between R. damascena and R. gallica, as well as between R. centifolia and R.
rugosa, successful cross-breeding has been accomplished. Better pollinators are continuously needed
by rose breeders for cross-breeding. The rate of successful cross-pollination increases even though
there are many phases involved in developing a new cultivar, from pollination to seed development
and ultimately seed germination. Because male parent pollen grains are more viable and have a
higher rate of germination. The highest pollen viability rate was Speelwark, while the highest pollen
germination rate was Tineke in the study. Chemical and biological techniques resulted in variations in
each cultivar's viability. Chemical approaches did not show similarities with biological methods,
according to research by Parfitt and Ganeshan (1989). Although immature pollen can be chemically
colored, there is typically a linear link between pollen viability and germination rate (Martins et al.,
2017). Therefore, compared to biological approaches, higher viability levels can be observed.
Similarly, some researchers have claimed that variations in pollen viability and germination in parents
account for the number of seeds per fruit (Visser et al., 1977; de Vries and Dubois, 1987; Gudin and
Arene, 1992; Zlesak et al., 2007). One factor in the development of fruits following pollination is the
quality of the pollen. The development of rose hips at the seed parent is positively correlated with
the pollen fertility of the pollination parent. The included species determines the extent of the
association. Pollen described as fertile in the literature has a germination ability of over 25%
(Spethmann and Feuerhahn, 2003). Accordingly, although all pollen donors showed low fertility, the
combinations produced a very successful fruit set rate (except the Halfeti x Moonlight hybrid
combination). In this case, it can be said that the Halfeti rose, which is used in hybrid combinations,
shows very fertile properties and increases the success of fruit and seed formation. Combination of
Halfeti and Moonlight could not produce well-formed fruits and seeds. Incompatibility in hybrid
combinations, dormancy, irregular meiotic divisions, weak zygote, and embryo forms, differences in
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the fertility of the types employed as the main parents, or an accumulation of deleterious alleles
could all be contributing factors in this circumstance. (Anderson and Byrne, 2007; Dogan, 2022,
Meral et al., 2022). The number of seeds obtained as a result of pollination with paternal parents
with high pollen germination rate; a combination with a paternal parent with a lower pollen
germination rate than a lower seed count is thought to indicate incompatibility. In general, the
number of fruits in the ranges specified in rose breeding studies and the seed germination rate show
that the Halfeti rose has the potential to be used as a seed parent. The rather low average seed
number is thought to be due to the generally low stigma number of the Halfeti rose. In addition, it is
thought that more seeds can be obtained with more productive and more compatible paternal
parents. Love et al. (2016) stated that the receptivity of parents and compatibility greatly affect the
success of crossbreeding. Falque et al. (1995) reported that there is a strong relationship between
the amount of pollen applied to the stigma and the number of fruit sets and seeds. In addition, it has
been stated that there is a parallel relationship between the stigma diameter and fruit-bearing
capacity of roses and the average number of seeds per fruit set and fruit (Atram et al., 2015). It has
been reported that R. noisettiana achieves approximately 100% fruit set as a result of the crossing of
the parent, 10 different pollen donors with different pollen viability and germination, and it has been
reported that the fertile parent increases the breeding success in breeding studies (Dogan, 2022).
The variation in achene count between genotypes and the dormancy trait of roses with hard seed
coats may be the causes of the observed variations in seed germination rates in the study. These
features prevent the germination of seeds and reduce success by reducing genetic variation (Zlesak,
2006). Additionally, the presence of abscisic acid (ABA) in the pericarp of rose seeds inhibits
germination (Bo et al., 1993). Rose seed germination rates have been recorded to range from 0 to
100% by Grossi and Jay (2002), 15.4% to 37.1% by Pipino et al. (2011), 0% to 93.40% by
Abdolmohammadi et al. (2014), and 10.6% to 62% by Ueckert (2014). In our study, germination rates
were between 20-39.27% and showed similar results with related studies.

5. Conclusion

In this study, which was carried out to evaluate the effect of the use of Halfeti rose by
crossbreeding breeding method on breeding performance, although the fertility of the paternal
parents used in the combinations created was low, the success of the crossing breeding increased
due to the fertile property of the Halfeti rose used as the seed parent. The Halfeti rose has the
potential to be utilized as a seed parent, as evidenced by the number of fruits that fall within the
ranges described in studies on rose breeding and the seed germination rate. Considering that
resistance to diseases and pests is one of the key goals of breeding, using naturally occurring species
from the area in breeding programs is crucial for the next generation and also this can be
advantageous because it increases the genetic material of potential.
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Oz: Bingdl ili 6zellikle deprem, taskin ve sel afetleri ile siklikla yiiz yiize
gelmektedir. Bu arastirma, afetler sonrasi en ¢ok kullanilan agik yesil
alanlari konu edinmis, secilen alanlarin afet sonrasi kullanilabilme
durumlarini ve yapilabilecek iyilestirme calismalarini ele almistir.
Japonya’da kentsel afet 6nleme politikalari adi altinda birgok biylk
sehirde zorunlu kilinan bu yaklasim, tlkemizde gerek uygulama gerekse
akademik galismalarla desteklenmesi agisindan baslangi¢ seviyesindedir.
Bingol ili gibi afetlerle sik sik karsilasilan ve daha dnce boyle bir ¢alismanin
yapilmadigi bir bolgede arastirmanin yapilmis olmasi arastirmayi 6zgiin
kilan baslica nedenlerdendir. Dogu Anadolu Fay Hatti’'nin ve depremlerin
sikca konusuldugu llkemizde bu ¢alismanin yapilmis olmasi da ayrica
arastirmayi giincel kilmaktadir. Arastirma (¢ asamadan olusmustur. Birinci
asamada secilen acgik yesil alanlara kullanici memnuniyeti anketleri
uygulanmis, ikinci asamada yapilacak literatlir taramalari ile afet sonrasi
acik yesil alan kullanimlari belirlenmis ve anketlerle entegre edilmis,
liciinc asamada ise tasarim senaryolari gelistirilerek agik yesil alanlarda
vapilabilecek iyilestirmeler icin leke ¢alismalari yapiimistir.
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required in many big cities under the name of urban disaster prevention

policies in Japan, is at the initial level in terms of supporting it with both

practice and academic studies in our country. The fact that the research

was conducted in a region such as Bingdl, where disasters are frequently

encountered and where such a study has not been done before, is one of
Keywords the main reasons that make the research unique. The fact that this study
was carried out in our country, where the East Anatolian Fault Line and
earthquakes are frequently spoken, also makes the research up-to-date.
The research consisted of three stages. In the first stage, user satisfaction
surveys were applied to the selected open green areas, in the second
stage, the use of open green areas after the disaster was determined and
integrated with the surveys, and in the third stage, design scenarios were
developed and stain studies were carried out for the improvements that
can be made in the open green areas.

Disaster parks,
Natural hazards,
post-disaster use.

1.Giris

Afet, insanlar ve insan Urini eserler izerinde maddi ve manevi zararlara neden olan, glindelik
yasami ve insan faaliyetlerini durdurma veya kesintiye ugratma seklinde toplumlari etkileyen dogal,
teknolojik ve insan kokenli olaylardir (Meral ve ark., 2021; Ozsahin, 2013). Bu olaylar sonucunda
bircok insan 6lmis veya yaralanmis, ciddi maddi ve manevi kayiplar yasanmistir. Yasanan bu afetler
icerisinde Tilirkiye’nin degismez gerceklerini olusturan depremler, seller ve taskinlar belirgin bir etkiye
sahiptir (Erglinay, 2007; Saatcioglu ve ark., 2001). Tektonik konumu nedeniyle Turkiye topraklarinin
blylik bolimi deprem riski altindadir. Turkiye’de biylkIGgi 5.5 ve lzeri deprem iretebilecek diri fay
veya fay segment sayisinin 485 oldugu belirtilmektedir (Duman, 2015). Bingdl deprem boélgesi, Kuzey
Anadolu Deprem Kusag! ile iskenderun Kérfezi-Batum (Kafkasya) arasinda uzanan, sismik bakimdan
aktif ikinci bir zonun kesisme alaninin hemen giineyinde bulunmaktadir (Ergin, 1966; Milkereit ve
ark., 2014). Tarihsel kayitlardan elde edilen verilere gére, bu yoredeki depremler, kuzeyde Kigi-
Karliova-Varto zonu iginde dagilmakta ve zaman zaman da gilineye kaymakta, Bingdl ve gevresini
sarsmaktadir (Meral ve ark., 2021; Seymen ve Aydin, 1972). 1971 yilindan giinimiize kadar Bingdl
ilinde meydana gelen depremlerde toplam 11.129 bina hasar gérmustir (Dogangtin, 2004; Kaplan ve
ark., 2004; Meral ve ark., 2021), (Sekil 1, 2).

Sekil 1. 1 Mayis 2003 Bingol depremi (URL 1).
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Sekil 2. Bingol-Merkez yerlesiminin aktif fay hatlari haritasi (MTA, 2021).

Deprem riskinin yani sira Capakcur Deresi havzasinin c¢ikisinda kurulu olan Bingdl kent merkezi
taskin riskine de maruz kalmaktadir. Bingol geneli arazi yapisinin engebeli ve egimli olmasindan dolayi
zaman zaman sel ve taskin olaylariyla karsi karsiya kalmaktadir (Meral ve Eroglu, 2021; Yiuksel ve ark.,
2020). 13 Nisan 2017 tarihinde Capakcur Cayi’'nda meydana gelen taskinda tersip bentleri ve cay
Gzerindeki sanat yapilarinda 6nemli tahribatlar meydana gelmistir. Yasanan taskinda Capakcur koprusi
yikilirken, birgok ev ve arag zarar gérmis, 85 hayvan telef olmustur (URL 2), (Sekil 3, 4).
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Sekil 4. Capakcur Mikrohavzasi ¢ikisi sel-taskin riski haritasi (Meral ve Eroglu, 2021).

Tim bu dogal afetler gbz 6niline alindiginda acik yesil alanlar kent dokusunda daha fazla 6nem
kazanmaktadir. Kiitle-mekan, fonksiyon-mekan ve ulasilabilirlik-mekan konularinin yer aldigi agik
alanlari yeterli dizeyde tasarlayan, afet sonrasi acgik yesil alanlarin ve toplanma alanlarinin
ulasilabilirligini amag¢ edinen bir kentlesmenin, 6zelde kent kimligine sadik ve yesil altyapi
olanaklarina hakim saglikli yapilarin insasina da neden olacagl unutulmamaldir (Sitiing ve Corbaci,
2020; Gavus, 2013).

Kamusal afet sonrasi kullanim alanlari, bir bélgede dogal afetlerden dogacak olumsuz kosullar
sonucunda vatandaslarin can givenligini korumak ve gelistirmek amaciyla afet 6nleme noktalari,
siginma alanlar ve tahliye yollari olarak olusturulan kent parklari ve yesil alanlardir (Dingying ve
Lanying, 2013). Bu alanlarin, afet sonrasi kullanimlarda temelde (¢ asamali hedefleri vardir;

1. Vatandasin can giivenliginin saglanmasi,

2. Vatandaslarin milkiyetlerinin glivence altina alinmasi,

3. Afet 6nleme ve tahliye igin eksiksiz kentsel yesil alan planlama stratejilerinin olusturulmasi
(Dingying ve Lanying, 2013).

Kentsel yesil alanlar, herhangi bir afet aninda, bir afet 6nleme merkezi olarak kullanilabilmekte
ve gecici bir tahliye alani, glivenlikli alan olarak halkin buralara transfer edilmesi ile orta-uzun vadeli
barinma silrecinin tamaminda yer alabilirler. Bu nedenle kent sakinlerinin ihtiyaclarini karsilayabilmek
ve afetten kacinan niifusun korunabilmesi amaciyla tasarlanmalidir (Fei ve ark., 2020; Ozyavuz ve
ark., 2016; Opitz ve ark., 2016). Bu alanlar ayni zamanda her tirli afet énleme planlamasi ve
insaatinin lideri olarak goze carpmaktadirlar (Wei ve ark., 2016). Kentsel yesil alanlarin, dogal
afetlerin sonrasi dislinilerek planlanmasi, olasi afetlerin meydana getirecegi zararlari azaltmak ve
yasanacak olumsuzluklarin minimuma indirgenmesine yardimci olurlar (Yu ve Gao, 2013).

Kentsel afet dnleme planlamasi, yalnizca kentin altyapi sorununu amaglamadigindan, kentin
sosyal ekonomisi ve kalkinma stratejisi perspektifinde biylk bir rol oynar. Ayni zamanda kentin
gelisimi icin cok dnemli bir glivenlik garantisi saglarlar. Japonya’da kentsel afet dnleme politikasi
bilyiik sehirlerin bircogunda yonetmelikler tarafindan zorunlu kilinmistir. Planlanan kentsel agik yesil
alanlarin tasarim niteliginden ¢ok afet sonrasi kullanimi 6n planda tutmaktadir. Yapilan planlamalar
savunulabilir bir alan olusturmuyorsa veya siginak gorevi gorebilecek nitelikte degilse bu tir
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insaatlarin baslamasina izin verilmemektedir (URL 3).

Tirkiye’de istanbul genelinde 6 adet deprem parki bulunmaktadir (Marangoz, 2021). Bu
parklarin afetlerin yogun olarak yasanma potansiyeli olan diger illerde de yayginlastiriimasi
gerekmektedir. Yapilan bu arastirmada hem deprem hem de sel afetlerinden oldukga fazla etkilenen
Bingol ilinde, farkh 4 mahalleden yogun olarak kullanilan parklar degerlendirmeye alinarak afet
sonrasi  kullanimlari  arastirilmistir.  Arastirmanin  ilk ayaginda kullanici  memnuniyetlerinin
belirlenebilmesi icin anket ¢alismalari yapilmis, ikinci etapta deprem parklari kriterlerine gére parklar
incelenmis, Uglincl agsamada ise tim bu veriler dogrultusunda leke senaryolari gelistirilerek arastirma
sonuglandiriimistir.

2. Materyal ve Yontem

2.1. Galisma alani

Arastirma alani olarak Bingdl ilinde niifus yogunluklari yiiksek 4 farkli mahalleden (inénii Mah.,
KdltGr Mah., Selahaddin-i Eyyubi Mah., Mirzan Mah.) segilmistir (Sekil 5).
28 31 34

s Lejant
8 (O Acsstma Alanlan

40 40 40 40

Sekil 5. Arastirma Alanlari (1: Kent Park, 2: Capakgur Parki, 3: Kulttr Park, 4: Saidi Nursi Parki)

2.2. Mevcut Durumun Belirlenmesi

Alanlar segilirken hem nifus yapisina, hem de afet sonrasi kullanim yogunlugu goéz oniine
alinarak secim yapilmistir. Kiltlr, Kent ve Saidi Nursi parklari deprem sonrasi ¢abuk ulasilabilecek
alanlar iken, Capakgur parki ise olasi bir taskin-sel felaketi durumunda Asagl Carsi Mevkii’'ndeki
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kullanicilarin kolayca ulasabilmeleri igin sirkiilasyon agisindan elverisli olmasi alan se¢iminde 6n plana
¢ctkmaktadir.

Projenin baslamasi ile parklara gidilerek mevcut durumlari ortaya konulmustur. Parklarda var
olan imkanlar ve eksiklikler tablo halinde belirlenerek arastirmaya dahil edilmistir (Tablo 1).

Tablo 1. Secilen parklarin mevcut durumlari (Celik ve Ender (2016)'den glncellenmistir)

. Kent Mehmet Kaltir Sait

lhtiyag Listesi park Cubukgi Park Nursi Deprem Sonrasi Kullanim Tipi
Parki Parki

idari Bina + - + Kriz Merkezi

Deprem Simlasyon Alani - - - - Barinma Alani

Kafeterya / Biife - - + - | Yemekhane

Otopark - - - - | Otopark / Cadir Alani

Helikopter Pisti - - - - Helikopter Pisti / Cadir Alani

Piknik Alani + + + + | Yemekhane / Cadir Alani

Tuvalet ve Lavabo + + + + | Tuvalet ve Lavabo

Cop Toplama Alani + + - + | Cop Toplama Alani

Konser / Festival Alani / Amfi Tiyatro + - + - Toplanma Alani / Cadir Alani

Spor Sahasi + - - - | Sahra Hastanesi / Asevi

Cesme + + + - Cesme

Soyunma QOdalari - - - - | Soyunma Odalari

Cocuk Oyun Alanlari + + + + | Cocuk Oyun Alanlari

Su Deposu - - + - Su Deposu

Gunes Enerjisi - - - - Gulnes Enerjisi

Saglk Odasi / Tesisi + - - - | Tedavi Merkezi

Jenerator Odasi / Solar Aydinlatma - - + + Jenerator Odasi / Solar Aydinlatma

Haberlesme Sistemi - - - - Haberlesme

Paten-Kaykay Pisti + - - - Yiik Bosaltma Rampasi

Sls Havuzu - - + - Su Deposu, Yangin sondiirme

Barbeki Alani + + - - Yemek Pisirme Alani

Secilen parklardaki mevcut durumlara bakildiginda parklarin higbirinde deprem simiilasyon
alani, otopark (yol kenarlari kullanilmaktadir, park icerisinde otopark yoktur), helikopter pisti,
soyunma odasl, giines enerji sistemleri (sicak su, solar aydinlatmalar vb.) ve haberlesme sistemlerinin
bulunmadigi belirlenmistir. Parklarin sadece birinde kafeterya/biife gibi temel ihtiyaglarin
karsilanabilecegi bir mekan mevcutken, yine sadece bir parkta spor sahalarinin bulundugu
belirlenmistir. Saglik odasi olarak sadece Kent Park’ta tesisin bulundugu parklarin, 6zellikle 6 Subat
depreminden sonra gordigimiz kadariyla, afete hazirlikh olmadigi belirlenmistir. Tamami 2013
sonras! yapilan parklarda boyle senaryolarin géz ardi edilmis olmasi ve bugline kadar boyle bir
mevcut durum arastirmasinin yapiimamis olmasi Bingol ilinde c¢ok biylik bir eksiklik olarak goze
carpmaktadir (Sekil 6-9).
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Sekil 9. Said Nursi Parki panoramasi ve park icerisinden mekan érnekleri

2.3. Anketlerin yapilmasi

Secilen parklarda mevcut durum arastirmasinin yapilmasinin ardindan anket galismalarina
baslanmistir. Anket galismasi yapilmasindaki temel amag, degisik kullanici profillerinin arastirmaya
dahil edilerek, kullanici isteklerinin ne yonde degiseceginin tespit edilebilmesidir. Proje kapsaminda
secilen parklardan Kentpark’ta 38, Kiltiir Parki'nda 37, Mehmet Cubukgci Parki’'nda 36 ve Sait Nursi
Parki’'nda 38 olmak lizere toplam 149 anket formu doldurulmustur (Sekil 10).
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Sekil 10. Anket calismasi gorselleri

Anketler sonucunda toplanan sonuclar IBM SPSS istatistik paket programinda islenerek
arastirmaya dahil edilmistir.

Yapilan anketlere katilimcilarin demografik yapisina bakildiginda ankete katilan 62 kisinin
(%41,61) erkek, 87 kisinin (%58,39) kadin oldugu, agirhkli yas grubunun 18-24 oldugu (%55,70), 87
kisinin (%58,39) evli 61 kisinin (%40,94) bekar oldugu belirlenmistir. Egitim dlzeylerine bakildiginda
ankete katilanlarin ¢ogunlugunun (%34,90) lise mezunu oldugu, kullanici profiline bakildiginda
katilimcilardan 57’sinin  (%38,26) 06grenci, 35’inin (23,49) ev hanimi oldugu, yasanilan yere
bakildiginda 77 kisinin (%40,27) mustakil evde, 60 kisinin (%51,68) apartman dairesinde, 2 kisinin
(%1,34) 2-3 kath bahgeli evlerde, 10 kisinin (%6,71) ise henliz kentsel donlisime girmemis eski
deprem konutlarinda yasadig tespit edilmistir.

Katiimcilarin 89’u (%59,73) insanlarla kurduklari iletisimden memnunken, 79 kisinin kendini

(%53,02) yasadigi cevreye ait hissettigi ortaya ¢cikmistir (Tablo 2).

Tablo 2. Anket sonuglari degerlendirmesi (I. Kisim)

Kiiltiir Mehmet | Sait
Soru Yanit Kentpark Cubukgi | Nursi | Toplam | Yizde
Parki
Parki Parki
L Erkek 15 14 15 18 62 41,61
Cinsiyet
Kadin 23 23 21 20 87 58,39
18-24 22 21 20 20 83 55,70
25-34 4 2 6 6 18 12,08
Yas 35-44 6 5 6 25 16,78
45-54 5 4 19 12,75
55+ 1 1 4 2,68
. Bekar 23 21 22 22 87 58,39
Medeni Hal -
Evli 15 16 14 16 61 40,94
Okur Yazar Degil 1 1 1 1 4 2,68
ilkokul/Ortaokul 11 10 9 9 39 26,17
Egitim Durumu Lise 14 12 14 12 52 34,90
Onlisans/Lisans 11 13 12 14 49 32,89
Lisansistu 2 1 0 1 2 1,34
Yok 5 3 2 2 12 8,05
Memur 3 6 4 6 19 12,75
Isci 4 2 2 2 10 6,71
Meslek Ogrenci 14 13 16 14 57 38,26
Emekli 1 1 1 1 4 2,68
Ev Hanimi 9 9 8 9 35 23,49
Serbest Meslek 2 3 3 4 12 8,05
Apartman Dairesi 14 18 14 14 60 40,27
Yasanilan Yer Mustakil Ev 20 18 19 20 77 51,68
2-3 Katli Bahgeli Ev 1 0 0 1 2 1,34
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Gegici Konut 3 1 3 3 10 6,71
insanlarla  kurulan | Memnunum 21 24 20 24 89 59,73
iletisimden Kararsizim 15 12 13 14 54 36,24
memnuniyet o
diizeyi Memnun Degilim 2 1 3 0 6 4,03
Vasadis Evet 22 19 19 19 79 53,02
a:adigl — CeVIeYe I avir 11 17 16 15 59 | 39,60
aidiyet duygusu

Kararsizim 5 1 1 4 11 7,38

Yapilan anketlerde 148 katilimcinin 107’sinin (%72,30) yesil alan aktivitelerini gerceklestirmek
icin kamuya ait parklari kullandiklari tespit edilmistir. Kullanicilardan 110 kisinin (%74,32) ayda en az
1-3 kez araliginda yesil alanlari kullandigi belirlenmistir. Bingol halkinin genel olarak oturma dinlenme
ve arkadaslari ile bulusmak icin kullandigl parklarda, yasadiklari ¢cevrenin de parklar sayesinde
glzellestigini o6ngormektedirler. Parklarda glivenlik zafiyetlerinin (glvenlik kullbesi, glivenlik
gorevlisi) oldugunu belirten katiimcilardan 66 kisinin (%44,59) parklarin gevre giivenligini arttirdigi
goristine katilmamistir. Park ve yesil alanlardan memnuniyet kisminda ¢ogu katiimcinin kararsiz
kaldigi arastirma alaninda, 86 katilimci (%58,11) yasam kalitesi icin park ve yesil alanlarin cok dnemli
oldugu konusunda hemfikir olmustur (Tablo 3).

Tablo 3. Anket sonuglari degerlendirmesi (I1. Kisim)

Kiiltiir Mehmet | Sait
Soru Yanit Kentpark Cubukgi | Nursi |Toplam | Yiizde
Parki
Parki Parki
Kamuya ait parklar 30 24 27 26 107 | 72,30
Yesil alan [~ ;
. . Ozel isletmeli parklar 3 4 0 1 8 5,41
aktivitelerinin - -
. | Site veya konut bahcesi 2 4 5 5 16 10,81
gerceklesme yerleri
Sehir disi 3 5 4 6 18 |12,16
Haftada 1 kez 13 12 10 15 50 33,78
Son 1 vild " Ayda 1-3 kez 16 15 16 13 60 40,54
on = yrida parkiart roro da 1-3 kez 4 4 4 5 17 | 11,49
kullanma sikhklari
Yilda 1-3 kez 3 3 4 3 13 8,78
Gitmedim 2 3 2 2 9 6,08
Oturma dinlenme 9 19 15 12 55 37,16
Tanidiklarla bulusmak 10 6 11 7 34 22,97
Yeni arkadaslar edinmek 4 1 2 3 10 6,76
Parkta yapilan | Mangal yapmak 6 3 1 9 19 12,84
aktiviteler Cocuklari eglendirmek 4 2 4 3 13 8,78
Gazete kitap okumak 2 1 0 0 3 2,03
Yiirtyls yapmak 3 3 3 2 11 7,43
Spor yapmak 0 2 0 2 4 2,70
Parklar ya§ad|g|m|z Katlllyorum 24 23 22 26 95 64,19
cevreyi Kararsizim 8 9 6 6 29 19,59
guzellegtiriyor Katilmiyorum 6 5 8 6 25 | 16,89
Parklar gevre Katlllyorum 6 7 12 9 34 22,97
glvenligimi Kararsizim 16 11 9 12 48 32,43
arttiniyor Katilmiyorum 16 18 15 17 66 44,59
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Parklar Katiliyorum 5 4 6 7 22 14,86
beklentilerimi Kararsizim 15 17 13 11 56 37,84
kargiliyor Katilmiyorum 18 16 17 20 71 | 47,97
Park ve yesil | Memnunum 10 16 12 11 49 33,11
alanlardan ne | Kararsizim 16 12 15 16 59 [39,86
Ir(:s:\rnunsunuz Memnun degilim 12 9 9 11 41 27,70
Cok 6nemli 21 26 17 22 86 |58,11
Parklar ve yesil | Onemli 12 8 13 13 46 | 31,08
alanlar — yasam ['No snemli ne degil 1 4 3 10 | 676
e iy, " O e 1 o[ 405
Hi¢ 6nemli degil 0 1 0 0,68
Alanlar blyutilmeli 8 15 14 38 25,68
Afet sonrast [ ajtyapi 16 4 7 8 35 | 23,65
kullanim ‘I ['Veni donatilar eklenmeli | 6 11 4 8 29 | 19,59
oncelikli olarak
neler yapiimalidir | Bakim 11 9 6 4 30 | 20,27
Hepsi 4 5 4 4 17 |11,49

Park ve yesil alanlarin afet sonrasi kullanimi icin ne gibi restorasyonlardan gecirilmesi gerektigi
sorusu soruldugunda vyesil alanlarin buyitilmesi gerektigi, altyapi sistemlerinin gelistirilmesi
gerektigi, yeni donatilarin eklenerek parklarin gelistirilmesi gerektigi ve gerek yesil alan gerekse sert
zeminlerde bakim islemlerinin yapilmasi gerektigi alinan temel cevaplar arasindadir.

3.1. Anketlere Uygun Leke Galigmalarinin Yapilmasi

Arastirma kapsaminda yapilan anketler sonuglandirildiktan sonra, alanlardan elde edilen veriler
dogrultusunda, segilen parklarda uygun bolgelere mekan eklenebilmesi icin leke c¢alismalari
yapilmistir. Yapilan leke ¢alismalari proje kapsaminda verilmistir (Sekil 11-14).

@ OTURMA ALANI

wC

@ YIYECEK-ICECEK STANDI

%)) GUVENLIK KULUBESI

” ) AGAGLANDIRILMIS ALAN

Sekil 11. Mehmet Cubukgi Parki leke galismasi
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OTURMA ALANI i-é

wWC

@
@ YIYECEK-IGECEK STANDI
@

GUVENLIK KULUBESI

7)) AGAGLANDIRILMIS ALAN

Sekil 12. Kentpark leke galigmasi

§ @) oTuRMAALANI %E
% V. 7 we
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@ orurma aLan ‘

() we
. YIYECEK-ICECEK STANDI

@ covenuk kuLoeesi

Sekil 14. Kilturpark leke galismasi

4. Tartisma

Tlrkiye’'de, ozellikle 6 Subat depreminden sonra, afet sonrasi parklarin roliini kesfetmek icin
benzersiz bir ortam saglamaktadir. Depremlerden sonra altyapi ve kisisel aglardaki kayiplarin kapsami
o kadar genis oldu ki, bolgede cok az kisi olaydan etkilenmeden yasamini devam ettirebildi. Yasamini
devam ettirenlerin ¢cogu da kirsal kesimde yasayan insanlardi.

Bu makale heniiz deprem gergeklesmeden yapilmis bir arastirmanin sonucu olarak ortaya
¢citkmistir. Ancak Meral ve ark. (2021)’in ayni bolge icin yaptiklari ¢alisma referans olarak kabul edilir
ise heniiz Bingdl ili yesil alanlariigin bir dizenleme yapilmamistir.

Depremler fiziksel ve ekonomik agidan ¢ok ciddi hasarlara neden olan doga olaylaridir. Ozellikle
son depremlerden sonra llkemizde imar plan sisteminin afete duyarli yaklasimlarla reforme edilmesi
gerekmektedir. Depremin neden oldugu yikim, yanlis yapilasma uygulamalari, yanhs arazi kullanimi
ve carpik kentlesme nedeniyle daha ciddi boyutlara tasinabilmektedir (Celik ve Erduran, 2011). Agik
yesil alanlarin veya toplanma alanlarinin, afetler sonrasi hizmet verecegi mesafe 200 m’dir (Atalay,
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2008). Bingol ilinde yeterli agik yesil alan var iken, imar planlarindaki yanlisliklar yiziinden, olasi bir
afet durumunda (yerlesim alani/nifus indeksine gore) 44555 kisi (merkez niifusunun %39,14°1) bu
alanlara ulasamamaktadir (Meral ve ark., 2021). Yapilan anketler sonucunda da var olan mekanlarin
zaten afet sonrasi kullanimlara uygun olmadigi gozler 6niine serilmistir.

Afet parklarinda, olasi bir afet durumunda kaos yasanmamasi icin hem lojistik hem de personel
girisleri bulunmahdir. Ayrica bu girislerde ani bir tikanma riski g6z 6niine alinarak rezerv alani
bulundurulmalidir. Ozellikle parklar icerisinde yer alan kilavuz levhalar belirgin ve 1sikli olmalidir (Celik
ve Ender, 2016). Arastirmanin yapildigi parklardan sadece kiiltlir park bu 6zelliklere uygun olarak
dizayn edilmisgtir.

5. Sonug ve Oneriler

Meral ve ark. (2021) yaptiklari ¢alismada Bingdl sehir merkezinde bulunan agik yesil alanlarin
tasima kapasitesi acisindan yeterli oldugunu ancak donati, altyapi ve ulasim konulari g6z 6niine
alindiginda yetersiz kaldiklarini belirlemislerdir. Bu arastirma kapsaminda da yapilan anketler
sonucunda parklarin afet sonrasi kullanima hazir olmadigi, bakimsiz oldugu ve gerekli 6zeni gérmedigi
tespit edilmistir. Kullanicilar, 6zelikle yaz aylarinda siklikla kullandiklari bu mekanlarin bakimlarinin
yapilmasini ve yeni donatilarin eklenmesini istemektedirler.

Ozellikle geceleri parklarda giivenlik sikintilarinin meydana geldigini aktaran kullanicilar
givenlik kultbelerinin yapilmasini ve glivenlik gorevlilerinin en azindan mahalle bazinda parklarda
devriye atmalarini 6nermislerdir. Parklardaki altyapilarin yetersiz oldugunu (cesme, wc) mevcutlarin
ise bakimsiz oldugunu bildirmislerdir. Alisveris yapilacak noktalarin da olmadigini belirten kullanicilar
su, ¢ay, ekmek gibi temel ihtiyaclarin giderilebilecegi kullanim alanlarinin parklardaki kullanicilar igin
rahathk saglayacagini belirtmislerdir. Kent disindaki biyik alanlarda daha genis yesil alan ve parklarin
yapilmasi gerektigini sdyleyen kullanicilar, Ozellikle mahalle arasindaki parklarin olasi bir afet
durumunda yetersiz kalacagini soylemislerdir.

Tim bu ciktilardan hareketle arastirma alaninda secilen parklarda;
Guvenlik kullibelerinin yapilmasi,
Altyapinin gelistirilmesi (wc, cesme),
Mevcut donatilarin bakiminin yapilmasi ve donatilarin arttiriimasi,
Parklarda temel ihtiyaglarin karsilanabilecegi satis birimlerinin yapilmasi gerektigi,
Bitkisel ve sert zemin alanlarinda bakimlarin yapilmasi gerektigi,
Afet sonrasi kullanima yonelik olarak donatilarin glincellenmesi gerektigi,
Yer yer elektrik panolarinin veya jeneratorlerin yerlestirilmesi gerektigi,
Ekolojik dongliye de hizmet etmesi amaciyla solar sistemlerin gelistirilmesi ve yenilenebilir
enerjiye 6nem verilmesi gibi konularda mutabik kalinmistir.

O 0O O O O O 0 O

2021 tarihli ¢alisma ile 2023 yilinda yapilan calisma arasindaki yaklasik 2 yillik siire baz
alindiginda yesil alan ve parklarda bir gelisme olmadigi, aksine eskiyen parklarin giderek daha koéti
hale geldigi belirlenen sonuglar arasindadir.

GUnUmuzde binalarin giderek 6nem kazandigi ancak gerek bina etraflarindaki gerekse kentsel
yesil alanlardaki peyzaj calismalarina harcanan meblaglarin bazi kesimler tarafindan BOS$S
HARCAMALAR olarak gorilmesinin yanlis oldugu 6 Subat depreminde aci bir tablo ile ortaya
citkmistir.

Sonug olarak afet sonrasi kullanim icin riskin yiksek oldugu kentsel alanlarda afet parklari
tasarlanmalidir. Yetersizligi bu arastirma ile gézler 6niine serilen parklarda donati, sosyal imkan ve
altyapi acisindan gerekli iyilestirmeler yapilmalidir. Her mahalle icin en az bir afet parki olusturmak
gerek peyzaj mimarligi meslek disiplini ile ugrasan kuruluslar, gerekse diger meslek disiplinleri ve
kamu kurumlari igin 6ncelik olmahdir.

Tesekkiir
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Bu arastirma “TUBITAK 2209-A Universite Ogrencileri Arastirma Projeleri Destekleme
Programi” kapsaminda 1919B012104496 proje numarasi ile desteklenmistir.
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