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Foreword

For many years, depending on the rapidly increasing population in the developing world; A rapid production process has been started without considering the sustainability of agricultural systems, product quality, employment problems and the internal dynamics of nature, that is, the damages that the environment and natural resources may face. Accordingly, pesticides used as a result of intensive chemical struggles; It disrupts the natural balance that exists among living things, causes poisoning, leaves residues in the products and causes problems in foreign sales. It causes residue problem.
The Mediterranean fruit fly [Ceratitis capitata (Wiedemann, 1824)] is a polyphagous pest and is a quarantine-listed species. The pest can fly and be active throughout the year if it reaches food and in suitable climatic conditions. For this reason, products contaminated by the pest in any period prevent export and the entry of contaminated products into the buyer country is not desired, and the risk of residues increases in the use of unnecessary insecticides.
At the meeting held in the first week of June 2017 with 11 provinces and 71 districts at the Bornova Plant Protection Research Institute responsible for the Aegean Region, a meeting decision was taken to conduct a free area, wide area observation or control study against Mediterranean fruit fly (AMS). It was determined that there were no AMS adults in the 18-month follow-up made in the four traps hung in the Demirci district of Manisa. When the decision taken at the meeting and the data obtained in the Demirci district in previous years are examined, this study has been planned since it is thought that there may be a potential for a free area in this region. Demirci district is 1230 km² and 915 km² of this area is forest land. Other areas are agricultural land. Cherry is the most important product for Demirci district, and all of this product is exported. Since the district has an altitude of 750-1500 m, there are not many potential hosts of AMS, except for cherries. In addition, the risk of contamination of the pest is low, since the district is not directly at the crossing point in fruit transportation.
The 'International Standards for Phytosanitary Measures-ISPM 26 Establishment of Pest Free Area for Fruit Flies (Tephritidae)' standard was established by the International Plant Protection Convention (IPPC) Secretariat. This standard provides general rules for establishing an economically important pest-free area for fruit flies (Tephritidae) and maintaining the pest-free status of these areas. With the declaration of Demirci district free from Mediterranean fruit fly in accordance with ISPM-26 standard, an area will be declared free from this pest for the first time in our country in accordance with international standards.
Demirci district, where there is no host diversity, is an area where it can be proven that the pest does not exist, and it is not suitable for the pest to live all year long due to its geographical location. Mediterranean fruit fly and fruit controls in traps were continued throughout the project. As a result of this study, it has been proven that the pest is not found in cherry fields in this area where cherries are exported and there is no risk of contamination.
Mediterranean fruit fly counting and fruit control in traps continued throughout the project. With the declaration of Demirci as a free area in accordance with ISPM-26 standards, an obstacle to the sanction practices of buyer countries in cherry exports from this area will be removed. In the Demirci district of Manisa province, the absence of the pest was determined and confirmed by the surveys, especially in the cherry production areas. For this reason, the status of Demirci district of Manisa province, where the study was conducted, was determined as 'Area Declared Free from Mediterranean fruit fly (Ceratitis capitata)' according to ISPM 8.



Abstract
Manisa has fourth ranking after İzmir, Konya and Bursa provinces with a cherry production amount of 50 934 tons in an area of 97 917 da. It was aimed to determine the areas free from Mediterranean Fruit fly (Ceratitis capitata) due to the fact that cherry production is an important export-oriented product for the region and the geographical location of the districts studied. For this purpose, the studies were carried out in 2018-2020 by adopting the general rules of EPPO's International Phytosanitary Standards ISPM 8 (Detection of harmful organism status in a region) and ISPM 26 (Establishment of pest-free areas for fruit flies (Tephritidae)). In order to monitor the pest, pheromone capsules containing Trimedlure (tert-Butyl 4-(5)-chloro-trans-2-methylcyclohexanecarboxylate) and delta type trap roofs were used. The traps were counted with 1-2 weeks intervals and pheromone capsules were replaced with 8 weeks intervals. Furthermore, Decis traps (Bayer) were hung near cherry-buying locations, and no Mediterranean fruit flies were discovered during the controls. The studies were carried out 25.300 decares in Demirci districts, 5.000 decares in the Gördes district of Manisa, 13.373 decares in the Selendi district and 11.300 decares in the Simav district of Kütahya province. In the study area, all potential pest hosts and producing areas were identified, the study area was separated into zones based on the district's topography structure, and the geographic location of each trap was recorded. At the time of survey, fruit controls were carried out in the trees where the traps were hanged and in the host trees around them, and damaged fruits were studied to determine. Fruits suspected of damaged were brought to the laboratory and cultured. The Mediterranean Fruit fly was not caught in the traps during the study, and no biological stage of the pest was seen, indicating that these areas are pest-free.
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Abbreviation Definitions
AMS: Mediterranean fruit fly
ISPM: International Standards for Phytosanitary Measures
IPPC: International Plant Protection Convention
EPPO: European & Mediterranean Plant Protection Organization
FF-PFA: Fruit Fly Pest-Free Area
NPPO: National Plant Protection Organization





1. INTRODUCTION 
The Mediterranean fruit fly is a polyphagous pest and has been recorded in 350 hosts from 65 different families in the world (Thomas et al. 2019).
The number of hosts varies from country to country and from region to region. While C. capitata remained at the level of contamination in some of these hosts, it was recorded that it caused significant economic losses in some of them. Although the pest prefers especially thin-skinned and ripe fruited hosts, it has been reported to cause economic damage to various fruits in many countries (Giray, 1966; Özkan, 1993). The most important hosts of Mediterranean fruit fly in our country were recorded as citrus fruits (except lemon), peach, pomegranate, fig, persimmon, apple, apricot, quince and avocado. In addition, it was determined that C. capitata caused the most damage to early mandarin and orange varieties (Zeki et al. 2008; Elekçioğlu, 2009, 2012; Tiring and Satar, 2017; Üçpınar and Ünlü, 2019).
Ceratitis capitata spends the winter in the soil in the form of pupae. Adults that emerge from pupae in Çukurova conditions in March-April in spring, first feed and reach sexual maturity and mate. Mating females pierce their eggs with the help of their ovipositors on days when the air temperature is above 16°C and leave them in groups on the underside of the peel of ripe fruits. The larvae that emerge from the egg move towards the inner part of the fruit to feed and spend 3 larval stages by feeding on the fruit flesh. When the larvae complete their development, they come out by making holes in the fruit peel and become pupae 3-5 cm deep in the soil. Mediterranean fruit fly completes one offspring in 30-75 days depending on environmental conditions (İleri, 1961; Demirdere, 1961, Tiring, 2016). Adult emergence in nature takes place depending on soil temperature and humidity. It is also quickly affected by low temperatures, and eggs, pupae, larvae and adults die below 1.5°C (Bodenheimer, 1951; Advanced, 1961). The pest gives 7 offspring per year in the Mediterranean Region (Adana) (Tiring, 2015); It is reported that it gives 4-5 offspring (Başpınar et al. 2009) in Aegean Region (Aydın).
Kızılyamaç (2016), in his study, aimed to determine the population density, wintering biology and development times at different temperatures of C. capitata with pheromone traps at different altitudes in the years 2014-2015. In nature studies, he set up experiments at 6 different altitudes for the wintering and population monitoring of the pest. The first adult flight was observed in the last week of April at 200m altitude and in mid-July at 1500m altitude. In his study on his wintering from Hamzabeyli town at an altitude of 200 m, which is a control point, to Arslanköy town at an altitude of 1500 m, he determined that the pest can overwinter up to 900 meters, but cannot overwinter at 1200 meters and above.





Taxonomic group
The Mediterranean fruit fly, Ceratitis capitata, is a member of the Tephritidae family belonging to the Dipteria order, and its systematic classification is presented below (Anonymous, 2019).
Realm: Animalia
Branch: Arthropoda
Class: Insecta
Team: Diptera
Family: Tephritidae
Genus: Ceratitis
Species: Ceratitis capitata (Wiedemann, 1824)

This study was carried out by adopting ISPM 26 (Establishment of a pest-free area for fruit flies (Tephritidae)) and ISPM 8 (Determination of Pestful Organism Status in an Area) and general rules for maintaining the pest-free status of these areas. A pest-free area is “an area where a particular harmful organism is not found, as demonstrated by scientific evidence, and where appropriate, this status is formally protected” (ISPM No. 5).
C. capitata is a quarantine pest that is in the A2 list according to EPPO, in the group of "Harmful Organisms Limited in Turkey and Subject to Quarantine Preventing Import" according to the Turkish Plant Quarantine Regulation.
Demirci district (Figure 1), which has a rugged area, consists of plateau areas that are deeply split by rivers, and has 3 mountainous areas, especially Simav-Demirci Mountains from the north and northeast, Çomaklı Mountain to the west of the field and Asi Tepe to the east of Demirci Stream. . The Simav-Demirci Mountains, which form the northern border of the district, are in the form of a distorted mass in the northeast-southwest direction. The part that forms the Demirci Mountains part of the mass is the part to the west of the Kuzuluk Stream. The main hills of this area are Bayrak Tepe (1696 m.), Gelinuçtu Tepe (688 m.), Hasan Yaran Tepe (1595 m.) and Hırşkaya Tepe (Erer, 1977).
[image: ]
Figure 1. Manisa Province Demirci District (Anonymous, 2021)

When the data obtained as a result of 27 years of observations carried out at Demirci meteorology station between 1992 and 2018 are examined, the average temperature in Demirci, which has an altitude of 885 m, is 13.7 °C. The month with the highest temperature is July with 24.4°C, and the month with the lowest temperature is January with 3.4°C. Monthly average temperatures, which start to rise from January, reach their highest level in July and begin to decrease again. Although the temperatures start to rise from January, the months of February, March and April remain below the annual average temperature. 
Considering the data of Köprübaşı station, which is at an altitude of 250 m, 45 km from Demirci station, it is seen that the annual average temperature is 15.9°C. The temperature of 2 °C in between can be attributed to the difference in altitude between different stations. At Gördes station, another station located near the district, the annual average temperature is 14.8 °C. It can be said that the temperature difference between Gördes, which is at an altitude of 622 meters, can be explained by the altitude factor (Taşlı, 1992) (Topuz, 2020).
The district has elevations in the north direction and the villages where cherry production is intense are located in this region. In addition, due to its geographical location, the district is far from the main roads where fruit transport is carried out. According to the average of the values ​​in 2018 measured at six climate recorder stations throughout the district; The temperature is 14.3 °C, the relative humidity is 55.9%, the rainfall is 2.3 mm, the humidity at 15 cm depth of the soil is 83.4%, the temperature at 10 cm depth of the soil is 14.0 °C and the wind speed is 0.62 m/s.
The area of ​​Demirci district is 1230 km² and 915 km² of this area is forest land. The remaining 315 km² area is agricultural land. Cherry is the most important product for Demirci district, and all of this product is exported. According to the Turkish Statistical Institute (TUIK) 2020 data, there are 25,300 decares of cherry fields in the district (Table 1). Cherry is the most produced fruit type and an important source of income for the farmers of the district. In the province of Manisa, 50,934 tons of cherry production is carried out in an area of ​​97,917 decares. The production in Demirci district corresponds to 28% of Manisa province. The fact that the district is at a fluctuating altitude (750-1500 m) ensures that the harvest time of cherries lasts from May to the first week of August, and the harvest is spread over a period of 60-70 days. Since the district is not a direct transit point for fruit transportation, the risk of transmission of the Mediterranean fruit fly is low.
Table 1. Area Sizes and Production Amounts of Important Fruit Species Produced in Demirci District (Anonymous, 2020)
	Fruit variety
	Production area (Decare)
	Production Amount (Ton)

	Cherry
	25.300 
	16.077 

	Olive
	15.130 
	3.808 

	Walnut
	9.500 
	384 

	Almond
	6.900 
	124 

	Pistachios
	3.900 
	157 

	Apple
	3.466 
	2.286 

	Chestnut
	3.100 
	504 

	Grapes
	2.200 
	500 



Due to the fact that cherry production provides an important economic gain for the region and the whole product is sent for export, and because of the suitability of the geographical location of the district, studies to determine the free area have been started. The main purpose of the study is to prove that there is no pest in the cherry-producing villages in Demirci district and to announce it in the international arena.



2. LITERATURE SUMMARY
Adults emerging from pupae in March-April in spring in Mediterranean conditions have been reported to reach sexual maturity by feeding on honey-like substances in the environment for a while. The duration of this period (oviposition period) varies depending on environmental conditions; It has been reported that factors such as temperature, food, and gender are effective, and this stage, called the pre-oviposition stage, lasts for an average of 7-8 days, with a minimum of two days (Bodenheimer, 1958; İleri, 1961; Elekçioğlu, 2009; Tiring, 2015; Satar and Tiring). , 2016). In addition, it has been determined that adult females search for fruit after mating, both for feeding and laying eggs, and on days when the temperature is above 17 °C, they lay their eggs in groups (approximately 100 eggs) in the hole they open with the help of ovipositors under the ripe fruit shell. It has been reported that a female can lay 250-1200 eggs during her lifetime and the adult life span is 30-60 days (Bergsten et al. 1999; Thomas et al. 2001).   
Although it varies according to the geographical conditions, climatic conditions and host plant species of the Mediterranean fruit fly, 3-7 generations in different regions of the world without diapause (Papadopoulos, 2008), whereas in our country 7 generations in the Mediterranean Region and 4-5 generations in the Aegean Region (Öztop, 2008; Başpınar et al. 2009; Tiring et al. 2016). Although the development of egg, larva and pupal stages of the pest stops when the temperature drops below 10°C, it has been determined that they can continue their lives in unsuitable conditions such as drought and extreme temperatures in the pupal stage due to lack of nutrients (Bergsten et al. 1999; Thomas et al. 2001). The development process that starts with the opening of the eggs (1-4 days) that the females lay on the fruit, the feeding of the larvae on the fruit (6-10 days), the pupation of the larvae in the soil or in the fruit (6-15 days), and the life span of the adults (30-60 days). It was determined that it was completed in 43-89 days in total. It has been noted that this period varies depending on some climatic conditions, especially temperature. Although the pest is more tolerant to cool climate conditions than many tropical fruit flies, it has been reported that egg, larva and adult development times are affected by temperature (Bergsten et al. 1999).
Fruit flies constitute an important pest group in many countries due to their potential to restrict the entry of fruit flies host plant products into international markets and to damage fruit. The high probability of entrenched fruit flies associated with a wide variety of hosts result in restrictions by many importing countries on the acceptance of fruit from areas where these pests settle. For these reasons, there is a need for International Standards on Phytosanitary Measures that provide specific guidance for the establishment and protection of pest-free areas for fruit flies.
A pest-free area is “an area where a particular harmful organism is not found, as demonstrated by scientific evidence, and where appropriate, this status is formally protected” (ISPM No. 5). Areas that were initially free of fruit flies may remain naturally free of fruit flies due to the presence of obstacles or climatic conditions, and/or their purity can be maintained through movement restrictions and related measures (although there is a potential for fruit flies to settle) or they can be made free through eradication programs (ISPM). No.9). ISPM No 4 defines areas free from different types of harmful organisms and introduces general rules for establishing pest-free areas. However, it is recognized that there is a need for additional guidance on establishing and maintaining pest-free areas – particularly for fruit flies (Fruit fly free areas, FF-PFA). This standard defines additional requirements for the establishment and protection of fruit fly-free areas. The target harmful organisms for which this standard was developed are species belonging to the genera Anastrepha, Bactrocera, Ceratitis, Dacus, Rhagoletis and Toxotrypana from the Tephritidae family, respectively.
Establishing and maintaining fruit fly-free areas means that no other specific phytosanitary measures for target species are required for host commodities covered by a pest-free area.
“Pest free area” means “an area in which it has been scientifically proven that a particular harmful organism does not exist and where this condition is officially maintained where appropriate”.
Establishment and use of a pest-free area by the National Plant Protection Organization (NPPO); It enables the export of plants, plant products and other regulated substances from the country in question (exporting country) to another country (importing country) without the need for the application of additional phytosanitary measures, when certain requirements are met. Thus, the pest-free status of an area can be used as the basis for phytosanitary certification of the plant, plant product, and other regulated substance related to specified pests. Pest-free status also provides scientific verification of the absence of a particular pest in an area as an element of pest risk analysis. In this case, the pest-free area is an element in the rationale for the phytosanitary measures taken by the importing country to protect an endangered area.
In the article (2.2.5) Internal Declaration of Pest Freeness of ISPM 26; The national plant protection organization (NPPO) of countries should verify the fruit fly-free status of the area (in accordance with ISPM 8), in particular by confirming compliance with procedures established in accordance with this standard (supervision and controls). National plant protection organizations (NPPO) of the countries should declare and report fruit fly-free areas (FF-PFA) accordingly.
Absence of harmful organism of ISPM 8 (in article 3.1.2); If there is no record of the presence of the pest in the general surveillance data at an area, it is appropriate to conclude that the pest does not exist now or ever. This can also be supported by special records of the absence of the harmful organism. In addition, there are situations where it can be concluded that the pest is not found even if there are pest records stating otherwise. The absence of the pest can also be verified by specific surveys (ISPM No. 6) and in this case the phrase "confirmed by survey" should be added. Similarly, when an area free from harmful organisms is established in accordance with the relevant ISPM (ISPM No. 4), the phrase "area declared free of harmful organisms" should be added.


3. MATERIALS AND METHOD
3.1. Materiel
Main material of this study is the hosts of Mediterranean fruit fly, Mediterranean fruit fly, tracking traps, mass trapping products, plant protection products allowed in organic and integrated control in Manisa (Demirci, Gördes and Selendi) and Kütahya (Simav).
3.2. Method
3.2.1. Surveillance Activities Before the Free Area Facility
In this study, rubber or polymer capsules containing Trimedlure (tert-Butyl 4-(5)-chloro-trans-2-methylcyclohexanecarboxylate) (SMC İlaç Kimya Yapı Sanayi ve Ticaret A.Ş./İstanbul) that attract Mediterranean fruit fly males and facilitate the monitoring of the pest were used. Delta type trap roofs are used to observe this pest. Labels containing the Turkish name of the pest, the logos of the institutions, and warning statements to prevent damage to the traps are affixed to each trap. Traps are numbered (Figure 2).
[image: ]
Figure 2. The Pheromone Trap Used in Demirci District
Management was carried out by using mass trapping product in risky areas. The used pheromone+insecticide mass capture trap (Decis trap, Bayer) contains 0.015 g Deltamethrin, 7.8 g Ammonium acetate, 0.5 g Chlorohydrate trimethylamine, 0.03 g Diaminopentane.
When determining the hanging places of the traps; Considering the crowning structures, species and variety characteristics of the trees, it was placed at a height of 1.0-1.5 m from the ground and 1/4 of the crown projection so that the winds prevailing on the south-eastern part of the tree would be received.
In addition, when necessary, all potential host fruits were sprayed with poisonous partial bait branch method along the road in areas with entry and exit directions of the risky area. A mixture of malathion, hydrolyzed protein and water was used for spraying.
In addition, during the weekly controls, approximately 100 fruits were checked by randomly crossing the garden. Fruit checks were made on the trees where the traps were hung and on the host trees around it, on the dates of the censuses, and damaged fruits were tried to be determined. Fruits suspected of being damaged were cultured under controlled conditions.
3.2.2. Trap procedures
Positional distribution of traps
Demirci District is divided into four parts in east-west direction according to geographical barriers and topographic structure of the land. 50 traps, including market, bus station, market place, hospital, parks, schools, university, district entrances and exits, were hung in the district center. In the villages, 80 pheromone traps were hung, primarily in the village centres. A total of 130 traps were hung in the inner city and in the villages, which are the district center. Each trap was numbered and its geographical locations were recorded.
According to the geographical structure, the valleys were accepted as borders and it was determined that the elevations could be natural barriers. In line with these barriers, the district was divided into four parts and traps were hung. The red colored lines in Figure 2 are drawn to express these boundaries. The numbered yellow dots in the figure represent the number and geographical locations of each trap hung in the district (Figure 3). It was also noted that the locations of the traps are located along the path where the host can enter.
[image: ]
Figure 3. Numbers and Hanging Locations of Mediterranean Fruit Fly Pheromone Traps in Demirci District
Placement of traps
One of the most important factors in trap placement is the selection of a suitable trap location. All traps were hung on potential host trees (cherry, apple, pear, apricot and fig) throughout the district on 15.04.2018.
Fruit flies normally choose semi-shady areas and mate at or near the apex of the host plant. Other suitable trapping locations are the eastern aspects of the tree, which receive sunlight early in the day and have resting and feeding areas on the plant. These zones protect fruit flies from strong winds and predators. Traps are hung at a height of 1.5–1.8 m from the ground in the south–southeast direction of the trees. Care has been taken to ensure that the traps are not exposed to direct sunlight, wind or dust.
Trap mapping
The traps were distributed in the selected places with the correct density, and the location of the traps was determined by reference to the GPS (global positioning system) device. A map of the trap location and the area around the traps has been prepared.
Trap Placement (specific location of traps)
The studies were carried out on an area of ​​25,300 decares in Demirci district of Manisa, 5,000 decares in Gördes district, 13,173 decares in Selendi district and 11,300 decares in Simav district of Kütahya province (Tables 2, 3, 4, 5).
Table 2. Some Information About Traps Controlled in Demirci District of Manisa Province
	Trap number
	Latitude
	Longitude

	1
	39.041.614
	28.748.434

	2
	39.053.709
	28.669.172

	3
	39.060.987
	28.681.655

	4
	39.055.324
	28.666.996

	5
	39.053.321
	28.661.742

	6
	39.052.137
	28.662.311

	7
	3.905.194
	2.866.516

	8
	39.054.908
	28.659.058

	9
	39.056.682
	28.662.752

	10
	39.052.272
	28.658.582

	11
	39.051.627
	28.653.147

	12
	39.048.272
	28.659.436

	13
	39.048.521
	28.661.742

	14
	39.047.895
	28.657.215

	15
	39.036.878
	28.657.581

	16
	39.048.755
	28.653.202

	17
	39.047.637
	28.654.626

	18
	39.046.637
	28.652.451

	19
	3.904.403
	28.648.449

	20
	39.042.839
	28.649.672

	21
	39.041.772
	28.650.649

	22
	39.039.975
	28.648.803

	23
	39.041.314
	28.648.202

	24
	39.043.464
	28.656.152

	25
	39.044.558
	28.653.336

	26
	39.044.558
	28.654.999

	27
	39.041.614
	28.748.434

	28
	39.053.709
	28.669.172

	Table 2 (continued)	
	

	29
	39.060.987
	28.681.655

	30
	39.055.324
	28.666.996

	31
	39.053.321
	28.661.742

	32
	39.052.137
	28.662.311

	33
	3.905.194
	2.866.516

	34
	39.054.908
	28.659.058

	35
	39.056.682
	28.662.752

	36
	39.052.272
	28.658.582

	37
	39.051.627
	28.653.147

	38
	39.048.272
	28.659.436

	39
	39.048.521
	28.661.742

	40
	39.047.895
	28.657.215

	41
	39.036.878
	28.657.581

	42
	39.048.755
	28.653.202

	43
	39.047.637
	28.654.626

	44
	39.046.637
	28.652.451

	45
	3.904.403
	28.648.449

	46
	39.042.839
	28.649.672

	47
	39.041.772
	28.650.649

	48
	39.039.975
	28.648.803

	49
	39.041.314
	28.648.202

	50
	39.043.464
	28.656.152

	51
	388.873
	287.676

	52
	388.953
	287.714

	53
	389.218
	28.793

	54
	389.143
	288.416

	55
	389.405
	288.513

	56
	389.562
	288.832

	57
	389.595
	28.912

	58
	389.479
	289.273

	59
	389.354
	289.059

	60
	389.255
	289.089

	61
	289.103
	288.746

	62
	389.122
	288.834

	63
	389.069
	288.879

	64
	389.103
	28.905

	65
	389.113
	289.041

	66
	389.753
	287.922

	67
	389.573
	288.103

	68
	389.758
	288.393

	69
	389.857
	288.823

	70
	38.969
	289.044

	71
	389.985
	289.117

	Table 2 (continued)	
	
	

	72
	390.362
	289.117

	73
	390.399
	288.863

	74
	390.399
	288.789

	75
	390.158
	28.851

	76
	390.047
	28.844

	77
	39.993
	288.217

	78
	389.596
	287.616

	79
	389.884
	287.619

	80
	390.171
	287.653

	81
	39.018
	28.742

	82
	390.291
	287.101

	83
	390.401
	287.288

	84
	390.395
	287.522

	85
	39.055
	286.926

	86
	38.477
	283.941

	87
	384.715
	284.039

	88
	384.739
	28.364

	89
	384.848
	283.834

	90
	385.058
	283.757

	91
	385.132
	283.833

	92
	385.336
	283.813

	93
	385.429
	283.852

	94
	385.234
	28.346

	95
	38.522
	283.638

	96
	385.215
	283.251

	97
	390.734
	286.339

	98
	390.744
	286.268

	99
	390.772
	286.155

	100
	390.813
	286.182

	101
	390.959
	286.029

	102
	390.982
	285.867

	103
	390.929
	285.499

	104
	391.282
	285.267

	105
	391.205
	285.312

	106
	390.907
	285.898

	107
	390.681
	285.682

	108
	390.629
	28.568

	109
	39.052
	285.547

	110
	390.547
	285.526

	111
	391.543
	286.136

	112
	39.015
	286.668

	113
	389.934
	286.944

	114
	389.426
	286.871

	Table 2 (continued)	
	
	

	115
	389.005
	286.743

	116
	388.647
	286.961

	117
	388.513
	28.694

	118
	38.877
	28,7

	119
	388.954
	287.265

	120
	389.168
	287.333

	121
	389.303
	287.365

	122
	389.804
	286.874

	123
	389.696
	286.546

	124
	389.738
	286.362

	125
	390.091
	285.081

	126
	399.836
	285483

	127
	399.526
	28.548

	128
	399.824
	285.657

	129
	399.957
	285.503

	130
	389.961
	285.512

	131
	389.577
	285.963

	132
	389.397
	285.442

	133
	38.945
	285.302

	134
	38.50.59 K
	28.29.31 D

	135
	38.52.39 K 
	28.29.3 D

	136
	38.542.24 K 
	28.29.33 D

	137
	38.53.30 K 
	28.28.21 D

	138
	38.55.20 K 
	28.27.53 D

	139
	38.56.20 K 
	28.28.7 D

	140
	38.56.58 K 
	28.27.27 D

	141
	38.56.50. K 
	28.30.35 D

	142
	37.57.43 K 
	28.28.12 D

	143
	38.50.41 K 
	28.31.29 D






Table 3. Some Information About Traps Controlled in Gördes District of Manisa Province
	Trap number
	Neighborhood of Trap
	Latitude
	Longitude

	1
	Oğulduruk
	38.977
	28.300

	2
	Efendili
	38.99805
	28.29094

	3
	Börez
	39.01832
	28.26705

	4
	Malaz
	39.02980
	28.26724

	5
	Beğel
	39.03009
	28.25356

	6
	Dutluca
	39.04254
	28.23989

	7
	Çiçekli
	39.03503
	28.20490

	8
	Kalemoğlu
	39.03503
	28.20490

	9
	Kabakoz
	39.00188
	28.22722

	10
	Fundacık
	38.99282
	28.19379

	11
	Karayağcı
	38.96437
	28.22168

	12
	Kayacık
	38.94447
	28.20068

	13
	Kıran
	38.96726
	28.72747

	14
	Kuşluk
	38.97461
	28.33588

	15
	Gülpınar
	39.00001
	28.34567

	16
	Salur
	39.01194
	28.33907

	17
	Şeyhyayla
	39.01427
	28.36905

	18
	Dargıl
	39.05651
	28.37914

	19
	Beğenler
	39.07547
	28.45779

	20
	Deliçoban
	39.00321
	28.43501

	21
	Evciler
	39.03976
	28.41394

	22
	Köseler
	39.01837
	28.45029

	23
	Kobaklar
	39.07991
	28.38317

	24
	Güneşli
	39.03098
	28.41611

	25
	Doğanpınar
	3905583
	28.43594


















Table 4. Some Information About the Traps Controlled in Selendi District of Manisa Province
	Trap number
	Neighborhood of Trap
	Latitude
	Longitude

	1
	Kınık
	38,709993
	28,827433

	2
	Kınık
	38,696816
	28,849325

	3
	Halılar
	38,703538
	28,886033

	4
	Halılar
	38,729647
	28,884939

	5
	Karabeyler
	38,712154
	28,898202

	6
	Beypınar
	38,734300
	28,926800

	7
	Altınköy
	38,741100
	28,941800

	8
	Altınköy
	38,744500
	28,960000

	9
	Zıraman
	38,720628
	28,979955

	10
	Dumanlar
	38,749138
	28,976090

	11
	Kürkçü
	38,742836
	29,000224

	12
	Çamköy
	38,799706
	29,018822

	13
	Gölbaşı
	38,795724
	29,040971

	14
	Hacılar
	38,847514
	29,003002

	15
	Rahmanlar
	38,833052
	29,016661

	16
	Kabaklar
	38,816530
	28,977236

	17
	Çinan
	38,771500
	28,947000

	18
	Mollaahmetler
	38,789682
	28,850921

	19
	Eskin
	38,818275
	28,948240

	20
	Eskin
	38,837814
	28,965568

	21
	Terziler
	38,874700
	28,958400

	22
	Terziler
	38,867700
	28,965400

	23
	Tepeynihan
	38,907300
	28,944700

	24
	Pınarlar
	38,889900
	28,972000

	25
	Pınarlar
	38,888800
	28,903100

	26
	Tavak
	38,889400
	28,877300

	27
	Şehirlioğlu
	38,788400
	28,835600

	28
	Karaselendi
	38,761100
	28,828500

	29
	Çıkrıkçı
	38,844900
	28,828500

	30
	Akçakertil
	38,793000
	28,824700

	31
	Çortak
	38,848600
	28,782500

	32
	Çanşa
	38,819900
	28,728200

	33
	Avlaşa
	38,775800
	28,789300

	34
	Çamlıca
	38,754300
	28,739000

	35
	Turpçu
	38,764700
	28,698200

	36
	Yukarıgüllüce
	38,735400
	28,784600

	37
	Fatih
	38,744900
	28,852700

	38
	Kurtuluş
	38,736000
	28,842400

	39
	Kurtuluş
	38,739500
	28,836000

	40
	Kurtuluş
	38,740300
	28,863700

	41
	Eskicami
	38,736500
	28,874100

	Table 4 (continued)

	42
	Eskicami
	38,742600
	28,875000

	43
	Eskicami
	38,745100
	28,869800

	44
	Yıldız
	38,752100
	28,866300

	45
	Şerefiye
	38,746800
	28,866000

	46
	Yenicami
	38,742500
	28,863000

	47
	Zıraman
	38,736200
	28,987400

	48
	Kürkçü
	38,741500
	29,011500

	49
	Kürkçü
	38,746400
	29,009200

	50
	Hacıhaliler
	38,757900
	28,914500





Table 5. Some Information About Traps Controlled in Simav District of Kütahya Province
	Trap number
	VILLAGE / LOCATION
	COORDINATE

	1
	Pulluca/ Tegenli
	39.000223-28.959994

	2
	Pulluca/ Balıkdere
	38.985710-28.931130

	3
	Pulluca/ Kiraz Alım Yeri
	38.974857-28.927952

	4
	Pulluca/ Köyiçi 
	38.888365-28.991255

	5
	Pulluca/ Bağlaryakası
	38.973484-28.919237

	6
	Hıdırdivanı/ Karakaya
	39.005407-28.980282

	7
	Karapınar/ Kayran Gevenlik
	38.973767-28.694317

	8
	Karapınar/ Köyiçi
	38.952030-28.958255

	9
	Karapınar/ Asarlık
	38.950196-28.967985

	10
	Karacahisar/ Tepeörenkaşı
	38.950161-28.989446

	11
	Karacahisar/ Köycivarı
	38.953395-29.003703

	12
	Karacahisar/ Köycivarı
	38.948557-29.007187

	13
	Karacahisar/ Köycivarı
	38.944229-28.995895

	14
	Karacahisar/ Mezar Alanı
	38.9388-28.9967

	15
	Yassıeynihan/ Ali Deresi
	38.933554-28.970604

	16
	Yassıeynihan/ Köycivarı
	38.920681-28.970517

	17
	Yassıeynihan/ Kiraz Alım Yeri
	38.923013-28.974008

	18
	Kayaışık/ Köycivarı
	38.886155-28.995476

	19
	Kayaışık/ Köycivarı
	38.893440-28.997758

	20
	Kayaışık/ Soğucaoluk
	38.901635-29.001379

	21
	Kayaışık/ Köycivarı
	38.8890600-28.9935240

	22
	Yaykın/ Çakmak
	38.923314-29.024964

	23
	Yaykın/ Kiraz Alım Yeri
	38.91694-29.02351

	24
	Yaykın/ Değirmenderesi
	38.9087232-29.0340206

	25
	Yaykın/ Boyalık
	38.919645-29.016620

	26
	Yaykın/ Akyar
	38.893205-29.017191

	27
	Çakırlar/ Kurtini
	38.879488-29.020264

	28
	Çakırlar/ Kurtini
	38.882589-29.027525

	29
	Çakırlar/ Kurtini
	38.875630-29.016831

	30
	Çakırlar/ Kurtini
	38.871016-29.020827

	31
	Çakırlar/ Kumtarla
	38.86454300-29.015835

	32
	Çakırlar/ Sarıcakayran
	38.865640-29.010535

	33
	Manisa Selendi/ Gedizönü
	38.858707-29.013284

	34
	Kayaışık/ Köycivarı
	38.889295-29.001478

	35
	Kuşu/ Akyar
	38.962120-29.039420

	36
	Karacahisar/ Kalaycı Kaşı
	38.952119-29.014169

	37
	Tarım Kredi Kooperatif
	- 

	38
	Küplüce/ Koru
	39.004136-29.057187

	39
	Pulluca/ Kiraz Alım Yeri
	38.974777-28.928202

	40
	Pulluca/ Kiraz Alım Yeri
	38.975763-28.928139

	41
	Karacahisar/ Köyiçi
	38.949510-29.003409

	42
	Yaykın/ Kiraz Alım Yeri
	38.916876-29.023316

	43
	Çakırlar/ Kiraz Alım Yeri
	38.865213-29.017001

	44
	Kayaışık/ Kiraz Alım Yeri
	38.893379-28.996558

	45
	Karapınar/ Köyiçi
	38.953284-28.956103

	46
	Yaykın/ Köyiçi
	38.916765-29.023296

	47
	Çakırlar/ Köykenarı
	38.865443-29.017134


Use and control of traps
Capsules containing Trimedlure (tert-Butyl 4-(5)-chloro-trans-2-methylcyclohexanecarboxylate) and delta type trap roofs were used to monitor the pest. Trap counts were carried out at 7-14 day intervals and pheromone capsules were changed at 4-week intervals in April, May, June, July, and August, and with 8-week intervals in other months.
Trap records
The monitoring of the pest and the determination of the spraying time are carried out by the technical personnel in the Provincial and District Directorates of the Ministry of Agriculture and Forestry. During the controls, the location of the trap, the plant where the trap is placed, the type of trap and attractant, the dates of use and control, and the number of Mediterranean fruit flies caught are kept.
3.2.3. Collection of Climate Data
Climate stations installed at different points within the boundaries of the study area were used to represent the district. The stations are located in the District Center, Mahmutlar, Guides, Esenyurt, Durhasan and Minnetler villages (Figure 4). The average of the data measured by the stations daily; air temperature (°C), relative humidity (%), rainfall amount (mm), soil moisture (soil tension–cbar at 15 cm depth) and soil temperature (°C) at 10 cm depth were used. The soil temperature measurement feature is only available at the Kilavuzlar, Mahmutlar, District Center and Minnetler stations, while the other two stations do not have this feature.
Explanations of soil moisture (soil tension–cbar) values ​​at a depth of 15 cm
0-10 cbar: saturated, moist
10-30 cbar: soil tempered, sufficient moisture content
30-50 cbar: humidity is needed
50-80 cbar: low humidity
>80 cbar: dry

[image: ]
Figure 4. Locations of Climate Stations
Demirci District Climate Data
The graphs of the data obtained from 6 climate stations in Demirci district in 2017, 2018, 2019 and 2020 were tried to be associated with the biology of the pest. The monthly average values of October, November, December and 2018 January, February and March were used in order to determine the potential of wintering and occurrence of the pest in 2018 by starting to winter at the end of 2017. In addition, the data of April-December 2018 and January-April 2019, in which the censuses continue, were used.


Figure 5. Monthly Average Climate Change Fluctuation in October, November, December 2017 and January, February, March 2018 at Different Stations in Demirci District

In the villages of Durhasan, Esenyurt, Kilavlar, Mahmutlar, Merkez, Minnetler, where the stations are located, the monthly average temperature values were measured in the range of 7.5–13.8°C in October, 3.6–8.3°C in November, and 2.6–6.6°C in the range. It was measured between 3.5–4.7°C in January, 6.3–7.9°C in February, and 8.6–10.8°C in March in 2018, when the winter season continued. Monthly average soil temperature in October 2017 14.2–16.1°C, November 9.4–10.4°C, December 7.2–9°C, January 2018 4.7–5.2°C, February 5.6–7.7°C, March 7.5–10.0° Measured in the C range. It has been observed that the air and soil temperatures in October are higher than the other months, parallel to each other. Accordingly, the soil moisture was measured above >80 cbar at all stations in October, and it was determined that it was dry at the monthly average value (Figure 5).










Figure 6. April-December 2018 Average Climate Change Fluctuation at Different Stations in Demirci District

According to the monthly average temperatures in the villages of Durhasan, Esenyurt, Kilavlar, Mahmutlar, Merkez, Minnetler, where the stations are located, in April 2018, 15.3–16.3°C, May 16.8–19.4°C, June 19.5–22.1°C, July 22.2–25.4°C , August 23.3–26.0°C, September 19.3–21.4°C, October 14.2–15.1°C, November 9.7–9.8°C, range 3.5–4.6°C. Average monthly soil temperature in April 11.0–13.6°C, May 14.7–17.6°C, June 17.6–20.0°C, July 20.7–22.6°C, August 21.6–23.8°C, September 20.1–22.1°C, October 15.4– Measured at 16.9°C, November 10.8–11.9°C, range 6.4–7.5°C. Throughout the district, the lowest amount of precipitation was 0.1 mm in April, and the highest was 4.0 mm in December. When Figure 6 is examined, it has been determined that the amount of precipitation in the district is low and the season is dry with the monthly average soil moisture value, which is generally above 80 cbar. In July and August, air and soil temperatures increased in parallel. During these months when temperatures increased, the relative humidity decreased.


Figure 7. Monthly Average Climate Change Fluctuation in January, February, March, April 2019 at Different Stations in Demirci District
In the measurements made at the same stations as in other years, according to the monthly average air temperature data, it was measured in the range of 3.7–5.1 °C in January, 4.9–6.3 °C in February, 7.3–9.2 °C in March, 8.8–11.4 °C in April. The monthly average soil temperature was measured between 4.0–5.6 °C in January, 4.6–7.4 °C in February, 6.4–9.5 °C in March, and 8.5–11.7 °C in April. Air and soil temperatures reached high levels in parallel in April. Rainfall was low throughout the district in 2019, and the highest precipitation was measured as 0.3 mm in April. However, in 2019, snowfall occurred more than in other years and remained covered with an above-ground snow layer. Therefore, it was determined that the data were in the range of 10.9–72.6 cbar, generally containing soil moisture.

3.2.4. Educational Studies
In order to raise awareness in all producers living in the village, trainings were organized in each village and information was shared about the activities, and all methods of struggle were explained by introducing the pest. Information was shared about the actions and studies that should be done in order to prevent the pest from entering the work area. Through producer trainings, it was ensured that the people of the village were included in the works.
The first informative activity was held on 6 August 2018 at the Demirci District Chamber of Commerce meeting room in order to raise awareness and enable producers to contribute to the work. In 2019, Mediterranean fruit fly training was given to farmers in 20 neighborhoods of Demirci district. A meeting and training was held with wide participation, including representatives of the Aegean Exporters' Association, all local administrations (District Governorship, Municipality, Headmen) and producers. This meeting also attracted the attention of the press, and many national and local news channels (Milliyet, Haber Türk, Ege Postası, Finans Haber, Sondakika Haber and E-Manisa news sites) shared news about the studies and the importance of the issue. During the studies, in all the villages included in the project, trainings were given with the experts of Bornova Agricultural Protection Research Institute, Manisa Provincial Directorate of Agriculture and Forestry, Demirci Agriculture and Forestry District Directorate and technical personnel of the Demirci Chamber of Agriculture, agricultural engineers (Figure 8). In the trainings, it was tried to reach all producers living in the village, including male and female producers. In order to emphasize the importance of the subject, press organizations have made these trainings news (Manisa Medya TV). Training activities will continue throughout the project period. In addition to the trainings given in the villages, with the help of Demirci District Mufti, messages indicating the importance of the issue were published from time to time in mosques to be announced in the district center and all villages. Leaflets promoting the pest were printed and distributed to the local people separately by the Ministry of Agriculture and the Demirci Chamber of Agriculture. In addition, trainings were given to the producers in the cherry-producing villages in the districts of Gördes, Selendi in Manisa, and Simav in Kütahya, which are border neighbors of Demirci district and have similar geographical features (towns with high altitudes).
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Figure 8. Images from Trainings and Meetings Given in Villages of Demirci District



4. FINDINGS AND DISCUSSION
4. 1 2018 Term Findings
In 2018, when the studies were carried out, C. capitata adults were detected in 7 of 130 hanging traps in Demirci district. It was observed that 64 adult flies were caught on 01.08.2018 and 22 adult flies on 16.08.2018 in the trap number 110 (Gürçeşme Mahalle İçi). Trap number 110 is one of the neighborhoods located in the easternmost of the district borders, and it is predicted that the fly may have infected the neighborhood from outside. The dates when the flies were caught are within the date of the cherry harvest. In addition, it was determined that 24 adult flies were caught on 02.08.2018 and 22 adult flies on 17.08.2018 in the trap no. 126 (Gömeçler Yol). No flies were detected in the traps in the following days when the counts continued at the location of both traps. Every week, signs of damage were investigated on all fruit trees that are potential hosts in the neighborhood where the fly was caught, and no damaged fruit was found. In the censuses carried out throughout the year, it was determined that the pest could not settle in the region and did not produce offspring, since flies were found only twice and did not cause any harm to their hosts. Due to the possibility of contamination and spread in the neighborhood, chemical control was carried out with the poison bait partial branch method with a mixture of 400 g Malathion 25 WP, 200 ml hydrolyzed protein and 10 L water. In addition, 50 mass trap trap products (Decis trap, Bayer) were hung on the host trees at 25 m intervals around the pheromone trap where the pest was caught and on the roadsides with the neighborhood entrance. Counts were also carried out in these hung traps and no pests were found. In addition, pesticides were applied with the poisonous part of the bait branch method on all hosts, especially the figs in front of houses, gardens and roads on 09.10.2018 in 23 neighborhoods in total, both in areas where the pest was observed and in the areas close to those neighborhoods. Spraying was carried out jointly by the Chamber of Agriculture, the Metropolitan Department of Agriculture and the Manisa Provincial Directorate of Agriculture and Forestry, and the producers were provided with a collective struggle. In addition, firstly, trainings were given in the neighborhoods together with the technical staff of the Provincial, District and Chamber of Agriculture, then the personnel of the Provincial and District Directorate continued their training in all neighborhoods. In Demirci district, cherry harvest started on 01 June 2018 and ended within 1 month.
4. 2 2019 Term Findings
In order to detect the presence of the pest in Demirci District and to determine its publication status and population changes, 130 traps were hung in 62 neighborhoods (neighbourhoods) throughout the district on 02.01.2019. The field of survey studies was expanded in 2019 in order to prepare a more comprehensive free area report. In Gördes district, which is adjacent to Demirci district, 25 traps were hung on 01.02.2019 in 25 neighborhoods where cherry production was especially carried out, and 38 traps were hung on 03.04.2019 in 11 neighborhoods in Kütahya Province Simav district, where cherry production was made. These traps allow contaminated fruit to reach the market, chain of markets, etc. Due to the risk of relocating to areas, it was hung in the product unloading areas of large markets in the district centers, in the market place, in the district bus station and in the areas with hosts at the entrance points of the district. Bornova Plant Protection Research Institute experts, Manisa and Kütahya Provincial Directorates of Agriculture and Forestry, Demirci, Gördes and Simav District Directorates of Agriculture and Forestry, Demirci, Gördes and Simav in the neighborhoods of all districts included in the project during the studies, in order to raise awareness and contribute to the work of the producers. Trainings were given with agricultural engineers who are technical personnel of the Chambers of Agriculture. Extensive participation was ensured in the meetings and trainings, including representatives of the Aegean Exporters' Association, all local administrations (District Governorate, Municipality, Headmen) and producers. The results of the observations made in the traps were made into charts and the current situations in the neighborhoods were revealed.
Blue dots represent Gördes, yellow dots represent Demirci, and pink dots represent the locations of pheromone traps in Simav district (Figure 9).
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Figure 9. Locations of Pheromone Traps Hanging in Gördes, Demirci and Simav Districts
No adult flies were seen in 130 traps controlled in Demirci District in 2019. There are 25 neighborhoods in Gördes District (Oğukduruk, Efendili, Börez, Malaz, Begel, Dutluca,çiçek, Kalemoğlu, Kabakoz, Fundacık, Karayağcı, Kayacık, Kıran, Kuşluk, Gülpınar, Salur, Şeyhyayla, Dargil, Likeler) in Gördes District, which is adjacent to Demirci District. No adult flies were seen in 2019 in 25 traps controlled (Deliçoban, sahibinden, Köseler, Kobaklar, Güneşli and Doğanpınar).
During the observation period, no adult Mediterranean fruit flies were detected in a total of 38 pheromone traps located in Simav District neighborhoods. A total of 35 traps were hung on 09.04.2019, but during the field controls, the location of one trap was changed on 21.05.2019, with the thought that it would better represent the area, and 3 more traps were hung. In the studies, 260 Decis Traps were hung on 01.07.2019 in the gardens where the pest hosts were approximately 500 meters away from the licensed sexual attractor traps used to monitor the 130 Mediterranean fruit fly populations in Demirci District to confirm the absence of C. capitata. The hanging Decis traps were followed up and the presence of C. capitata was not found. In addition, 50 Decis Traps were hung on 01.07.2019, approximately 500 meters away from 25 sexual attractive traps in Gördes District, for the purpose of confirming the absence of C. capitata in Gördes District. The wormy fruits observed during the fruit control in the field in 2019 were placed in 12 cages placed at different observation points in Demirci and Gördes Districts. In the observations made throughout the season, it was observed that there was no adult emergence of the Mediterranean fruit fly pest.
4. 3 2020 Term Findings
Under the leadership of our institute, studies for determining the free area started in Demirci district of Manisa province in 2018. The scope of the studies was expanded in 2020 to include Selendi district, which is adjacent to Demirci district and has a similar geographical structure.
For the year 2020; Control of 130 Mediterranean fruit fly pheromone traps in Demirci district of Manisa province, 25 units in Gördes District, 50 units in Selendi district and 47 units in Simav district of Kütahya province continued. In this context, Manisa Provincial Directorate of Agriculture and Forestry; Trap controls were carried out in the areas of intensive production and especially in the cherry purchase areas of all the districts included in the project, with the technical personnel of Demirci, Gördes, Selendi and Simav Agriculture and Forestry District Directorates, and agricultural engineers who are the technical personnel of the Demirci Chamber of Agriculture. At the risk points, the larvae of the pest or the signs of damage were examined and it was tried to determine whether there would be an adult emergence by culturing in a controlled environment. In the observations made throughout the season, it was observed that there was no Mediterranean fruit fly pest and adult emergence.
In Demirci District of Manisa province, a total of 260 Decis Traps, two for each trap, were hung 300-750 meters away from 130 pheromone trap stations (Table 1), and the presence of Mediterranean fruit flies was not found in the controls.
In addition to the 25 pheromone traps controlled in the Gördes District of Manisa province, 50 Decis Traps were hung in the places where the trap stations are located, and the presence of Mediterranean fruit flies was not found during the controls.
Traps were followed in Simav District of Kütahya province and the presence of Mediterranean fruit flies was not found. In addition, to confirm the absence of C. capitata, a total of 40 Decis Traps were hung in the Simav District, especially in the Pulluca, Karacahisar, Yassıeynihan, Çakırlar and Kayaışık villages close to the cherry buying places on 26.10.2020, and the presence of Mediterranean fruit flies was not found in the controls.
In addition, as a result of field observations made in Simav district of Kütahya province in 2020, it was deemed appropriate to add ten more traps to 38 hanging traps. In addition, pesticides were sprayed with the poisonous part bait branch method on all hosts, especially the figs in front of houses, gardens and roads on 05.11.2019 information regarding the Mediterranean fruit fly (Ceratitis capitata)-free field facility activities carried out in accordance with the ISPM-26 standard in the provinces of Manisa (Demirci and Gördes) and Kütahya (Simav) under the coordination of our Directorate was submitted to the General Directorate of Food Control on 13.01.2020.
4. 4 2021 Term Findings
Under the leadership of our institute, studies for determining the free area started in Demirci district of Manisa province in 2018. The scope of the studies was expanded in 2020 to include Selendi district, which is adjacent to Demirci district and has a similar geographical structure.
For the year 2021; Control of 130 Mediterranean fruit fly pheromone traps in Demirci district of Manisa province, 25 units in Gördes District, 50 units in Selendi district and 48 units in Simav district of Kütahya province continued. In this context, Manisa Provincial Directorate of Agriculture and Forestry; Trap controls were carried out in the areas of intensive production and especially in the cherry purchase areas of all the districts included in the project, with the technical personnel of Demirci, Gördes, Selendi and Simav Agriculture and Forestry District Directorates, and agricultural engineers who are the technical personnel of the Demirci Chamber of Agriculture. At the risk points, the larvae of the pest or the signs of damage were examined and it was tried to determine whether there would be an adult emergence by culturing in a controlled environment. In the observations made throughout the season, it was observed that there was no Mediterranean fruit fly pest and adult emergence.
In Demirci District of Manisa province, 50 Decis Traps were hung on 11.06.2021, approximately 300-750 meters away from 130 pheromone trap stations (Table 1), and the presence of Mediterranean fruit flies was not found during the controls.
In addition to the 25 pheromone traps controlled in the Gördes District of Manisa province, 10 Decis Traps were hung on the places where the trap stations are located on 11.06.2021 and the presence of Mediterranean fruit flies was not found during the controls.
Forty-eight traps were followed in Simav District of Kütahya province, and the presence of Mediterranean fruit flies was not found. In addition, 20 Decis Traps were hung on 13.10.2021 in the Pulluca, Karacahisar and Kayaışık villages close to the cherry picking areas of Simav district, for precautionary purposes against C. capitata, and the presence of Mediterranean fruit flies was not found in the controls made.
It is stated in ISPM 26 (2.2.1 Buffer Zone) that a buffer zone can be created to prevent fruit fly movement to pest-free areas. Based on this, pesticides were applied with the poisonous part bait branch method on all hosts, especially the figs in front of houses, gardens and roads on 05.11.
In-service training on 'Pest Free Area Facility and Surveys', which has information about this project, was given by one of the subject experts of our Directorate. With the presentations made by Başak ÇİNKUL, it was held online on 29.06.2021 with the participation of the technical personnel of the Provincial and District Agriculture and Forestry Directorate in our area of ​​responsibility.


5. CONCLUSION
Due to its geographical structure, Demirci District is far from the main roads where fruit transportation is made from different cities. Therefore, there is no transit route both around the district and within the district. It was determined that the areas that could pose a risk in the district center were markets and market places, and controls were continued by hanging traps on each of them. At the same time, the fruits coming to these areas were regularly monitored by the technical personnel and fruit controls were carried out. In case of seeing contaminated fruits, it has been informed to the stakeholders that decisions to destroy the relevant product may be taken. As a matter of fact, in Article 15 of the "Veterinary Services, Phytosanitary, Food and Feed Law", it is stated that the Ministry has the authority to take all kinds of measures. “Veterinary Services, Plant Health, Food and Feed Law” provides a legal basis for all kinds of plant health and quarantine studies.
Due to the fact that the district has elevations in the south-north direction, its northern border is completely surrounded by mountains (1000-1500 m) and forms a natural buffer. The natural barriers formed by the mountains and elevations were taken into account in dividing the district into four regions. In the south, the potential host population is lower due to the lack of economic fruit production. In the south of the district, mostly field crops are grown. Therefore, it is foreseen that there is no risk of contamination.
It was determined that no pests were caught in four traps during the 18-month monitoring period covering the years 2016-2017 in Demirci district of Manisa province. As a result, in the process covering the years 2018-2021, Identification Surveys for No Pest and Pest Free Area (Scenario D, ISPM26) were started in order to ensure the establishment of a free area.
The methods used to provide the necessary elements for the creation of pest-free areas As specified in ISPM 4; data collection, surveys (limitation, detection, monitoring), regulatory controls, auditing (review and evaluation) and documentation (reports, work plans).
ISPM 26, 1.1 Public Awareness has been fulfilled through Training and Awareness Raising Studies. In the surveys, under the coordination of Bornova Plant Protection Research Institute, Manisa Provincial Directorate of Agriculture and Forestry, Demirci Agriculture and Forestry District Directorate, Demirci Chamber of Agriculture and Selendi District Directorate of Agriculture and Forestry, Köprübaşı District Directorate of Agriculture and Forestry, District Directorate of Gördes Agriculture and Forestry, Kula Tarım Agricultural engineers, who are the technical personnel of the District Directorate of Forestry and Forestry and the Manisa Metropolitan Municipality agriculture department, have been officially appointed. In order for the work to continue, all the stakeholders of the province of Manisa were included in the project and a strong working team was established to ensure that the project was carried out in a healthy way (ISPM 26, 1.3 Inspection Activities).
Between 2018-2021, all data and transactions obtained during the study were recorded by the technical personnel of the Chambers of Agriculture, Provincial and District Agriculture and Forestry Directorates (ISPM 26, 1.2 Documentation and Record Keeping; ISPM 4). These records are available upon request to the national plant protection organization (NPPO) of the importing country.
As stated in 2.1 Fruitfly-Free Area Qualification in ISPM 26, all potential hosts and production areas of the pest were determined in the study area (Table 2), the study area was divided into four regions according to the topographic structure of the district, and the geographical location of each trap was recorded (Figure 2), 2017- Climate data for 2021 were used.
In 2018, in two villages where the pest was temporarily seen in a very low population, the pest was suppressed from settlement and the risks were eliminated by quickly struggling with mass trapping and poison bait branch method. In addition to the struggle with traps and pesticides, the risks were reduced by destroying the fruits that fell on the ground in the gardens of the local people by burying them in the ground. In 2019 and 2020, when the project continues, 260 Decis Traps (Bayer) between 01.07.2019 and 08.07.2020 were placed in the gardens where the pest hosts were approximately 500 meters away from 130 licensed sexual attractant traps used to monitor the Mediterranean fruit fly population in Demirci district against the risk of pests in 2019 and 2020. hanged. The hanging Decis Trap traps were followed up and the presence of Mediterranean fruit fly was not found. In addition, 50 Decis Traps were hung on 01.07.2019 and 08.07.2020 approximately 500 meters away from 25 sexual attractant traps in Gördes district for the purpose of confirming the absence of C. capitata in Gördes District, and the presence of Mediterranean fruit flies was not found. 40 Decis Traps were hung on 26.10.2020 and 20 on 13.10.2021 in Simav district of Kütahya province, and the presence of Mediterranean fruit flies was not found in the controls (ISPM 26, 2.2.1 Buffer Zone).
After all the planning was completed, it was decided to use pheromone traps containing Trimedlure to carry out survey studies, and 130 traps were hung in the center and 62 neighborhoods of Demirci District on 15.04.2018 and 02.01.2019. In the district of Gördes, pheromone traps were hung on 01.02.2019, in the district of Selendi on 01.02.2020, and in the district of Simav on 03.04.2019 in accordance with the method. Traps were counted at 1-2 week intervals and pheromone capsules were changed at 4-8 week intervals. Traps are hung on trees or gardens that are potential hosts and at points determined according to the geographical structure of the district. At the points where there is a risk, the larva of the pest or the signs of damage on the fruits were cut with the help of a cutting tool and examined, and it was tried to determine whether there would be a male emergence by culturing in a controlled environment. In all fruit samplings, no biological period of the pest was encountered and no adults emerged from the cultured fruits (ISPM 26, 2.2.2 Pre-plant Surveillance Activity, 2.2.2.1 Trap Procedures, 2.2.2.2 Fruit Sampling Procedures).
C. capitata should be resident in the region where it is located and give offspring, with the risk of moving to other regions, causing economic damage in order to prevent exports. The most important feature of sedentary populations is that there are populations that spend the winter in a healthy way in the region where they exist, and the climatic conditions of the region where they can winter must be suitable. In areas where there are no suitable climatic conditions, the pest cannot be resident and cannot give offspring. Even if it enters the areas where there is no suitable climatic conditions, the adults will not be seen in the next year, since it cannot spend the winter. Demirci district is also one of the areas where it is predicted that the pest cannot settle and spend the winter. The suitable soil temperature was recorded as 20°C (Zümreoğlu, 1986) for the pest to spend the winter in the soil or to see the emergence in the area where it overwintered. Tiring (2015) reported that the pest can overwinter in the fruit between the last week of January and March in the study he carried out in citrus orchards in Adana (Balcalı), which has a Mediterranean climate, between 2013 and 2015. In the same study, the average soil temperature of January, February and March of 2014 was given as 10.7 °C, 11.3 °C and 14.8 °C, respectively. In the same months, in 2015, the average soil temperature was given as 8.6 °C, 10.7 °C and 13.6 °C, respectively. Sell ​​it. al., (2016) reported that adults emerge when the soil temperature reaches 15 °C in their study in Altıntop orchards in the same region. In this case, it can be said that the optimum soil temperature at which the pest can overwinter between January and March may be 9–20 °C. In Demirci district, the average soil temperature in November-December 2017 was measured as 7.2 °C in the lowest December and 10.4 °C in the highest November. In January-February 2018, when the winter months continue, the average soil temperature is between 4.7-7.7 °C, between November and December 2018, the average soil temperature is 6.4 °C in December, the highest in November, 11.9 °C in January 2019. In February, it was measured between 4.0–7.4 °C. It has been determined that the average soil temperature in the district in winter months of 3 years is between 4.0–11.9 °C, and especially in the months of January–February, it is 4.0–7.7 °C. The pest cannot overwinter in the region, since the optimum conditions for wintering do not occur in Demirci district.
It is known that the Mediterranean fruit fly cannot winter in climatic conditions with average air temperatures below 5°C. Tiring (2015) reported that in Adana (Balcalı), where the pest can overwinter, the average air temperature in January, February and March in 2014 was 11.2 °C, 14.3 °C, 14.6 °C, and in 2015 it was 8.2 °C, 10.8 °C, 15.0 °C. It was given as C. In the study conducted in the laboratory, it was stated that the larvae could live at 16 °C, but all the pupae died. Kızılyamaç (2016) reported that the last individuals were seen in the traps on 28.10.2014 and the first individuals were seen on 7.7.2015 in the plum orchard with an altitude of 600 m in Mersin (Haçgedigi). The average air temperature values ​​in November and December 2014, when the last individuals were seen, were given as 14.4 °C and 12.2 °C, respectively. The average temperature values ​​of January, February, March, April, May, June, and July in 2015, in which the study continues, are 14.9 °C, 17.1 °C, 11.0 °C, 13.0 °C, 16.2 °C, 22.8 °C, 23.6 °C. reported as. According to the researcher, the development threshold of the pest in peach is 14 °C. Grout and Stoltz (2007), larvae cannot survive below 10.7 °C, Mansour and Mohamad (2016), there is no pest in regions where the temperature drops to 5 °C and below in Syria, Duyck and Quilici (2002), low temperature thresholds of the pest are 11.6 °C in the egg. Nyamukondiwa and Terblanche (2009), critical thermal temperatures are 6.0–6.4 °C for adults at 2, 5, 9 days, 5.6 °C for 14 days old adults, 28 On the other hand, day-old adults reported that it was 6.8 °C, İleri (1961) reported that spawning stopped below 15 °C, and Zümreoğlu (1986) in their studies with the population obtained from tangerine orchards in İzmir Province, reported that the development threshold of the pest was 12 °C. According to Avidov and Harpaz (1969), females of C. capitata do not lay eggs below 16 °C, adults stop their activities below 14 °C and die when they stay under 5 °C for two weeks. According to Buyckx (1994), it was reported that adults of C. capitata cannot survive in regions where the temperature drops below 10°C for three months. Demirdere (1961) stated that the optimum growth temperature of the pest is 25-32°C, growth stops at temperatures below 10°C, and deaths occur as the exposure time to low temperatures increases. Papadopoulos et al. (1998), in the study they carried out in the apple orchard in Greece between 1994-1995, it was found that when the mean temperature in November 2014 was 8.5 °C and below, the eggs could not hatch, the adults could not live in conditions with an average temperature of 5.7 °C in December, and that the adults could not live below 0 °C in winter. He stated that the larvae overwintering in the hot temperatures can be killed. In this case, it can be said that the optimum air temperature for the winter to be 9-16 °C.
In Demirci district, the average air temperature between November and December in 2017 was measured as 2.6 °C in December and 8.3 °C in November at the highest. In the months when the winter months continue, the average air temperatures are between 3.5–7.9 °C in January–February 2018, November–December 2018, the lowest 3.5 °C in December, the highest 9.8 °C in November, 2019 January–February It was measured between 3.7–6.3 °C in months. It has been determined that the average air temperature in the district in winter months of 3 years is between 2.6–9.8 °C, and especially between 3.5–7.9 °C in January–February. According to these data, it can be said that the pest cannot overwinter and settle in the study area due to the lack of continuous optimum conditions in the region. As a matter of fact, no adult of the pest was caught in any of the traps during the monitoring studies of 2018-2019. When the climate data and the absence of individuals in the traps were correlated, it was determined that there was no natural, settled population.
It is known that the growth thresholds are 12 °C and the growth temperatures are 14–32 °C in the regions where the pest emerges from the soil and is naturally settled. Sell ​​it. al., (2016) stated that the pest completed its development in 31.6 days at 20 °C and 15.2 days at 32 °C. Grout and Stoltz (2007) reported that the Mediterranean Fruit Fly completed its development in 83.6 days at 14 °C and 22.7 days at 30 °C in their study in southern Africa. According to Ricalde et al. (2012), in their study conducted in three different regions with temperate climate, tropical and subtropical climates in Brazil, found that the entire development period was 71, 70, 68 days at 15 °C, and 17, 17, and 16 days at 30 °C, respectively. According to İleri (1961), the most suitable growth temperature for the Mediterranean fruit fly was 16–32 °C, and according to Demirdere (1961) it was 25–32 °C.
It can be said that the pest does not complete its development in 80-30 days at the lowest air temperatures of 14-20 °C, which it needs to complete its development. According to the monthly average temperature values ​​of 2018, April 15.3–16.3 °C, May 16.8–19.4 °C, June 19.5–22.1 °C, July 22.2–25.4 °C, August 23.3–26.0 °C, September 19.3–21.4 °C , October was measured in the range of 14.2–15.1 °C. In this case, it is predicted that even if the pest has settled in the area, it will not be able to complete its development even if it can only give one offspring, and therefore the population will not reach high levels. Adults were not seen in repeated counts in the traps due to the presence of natural barriers depending on the geographical structure of the region, the fact that the villages where the adults are seen in the traps are at a high altitude (700-1500 m) and the climatic conditions are not at an optimum level, and the pests were destroyed by the struggle studies.
In light of all this, the Mediterranean fruit fly cannot overwinter and survive in Demirci district. No pests were observed both in the 18-month period in 2016–2017 and in the special surveys between April 2018 and November 2021 (except for the 2 villages with low post-harvest numbers in 2018), no damage from the Mediterranean fruit fly occurred on potential host fruits, or any damage to the pest. No biological period was observed. Due to the lack of continuous optimum conditions for the pest to overwinter, the pest cannot overwinter in the area.
Information about this study was presented at the 8th Plant Protection Congress with International Participation, held on 24-28 August 2021, with the title 'Determination of Areas Free from Mediterranean Fruitfly (Ceratitis capitata (Wiedemann, 1824) (Diptera: Tephritidae) in Manisa and Kütahya Provinces'. presented as
The absence of the pest was determined and confirmed by surveys, especially in cherry production areas in Demirci district of Manisa province. For this reason, the status of Demirci district of Manisa province, where the study was conducted, was determined as "Area Declared Free from Mediterranean fruit fly (Ceratitis capitata)" according to ISPM 8.
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APPENDIX TABLE 1. Daily Average Temperature Data of Manisa-Gördes District in 2019
	Daily Average Temperature (°C)

	Day/Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	4
	5,2
	4,6
	7,4
	15,9
	23,5
	22,4
	26,7
	22,9
	22,2
	13,3
	8,8

	2
	4,7
	6,8
	8,1
	10,9
	13,6
	22,3
	24,8
	26,4
	24,2
	22,3
	11,2
	5,9

	3
	3,5
	9,5
	7,4
	8,8
	13,2
	20,8
	26,4
	27
	24,2
	20,6
	12,6
	7,2

	4
	2,9
	10,6
	4,6
	9,5
	14,1
	19,7
	27,4
	26,2
	24,1
	21,5
	14,9
	5,4

	5
	2,8
	12,7
	6,7
	11,9
	14,6
	20,5
	26,7
	23,4
	24,7
	19
	16,2
	5,3

	6
	0,5
	11,4
	8,4
	10,6
	16,3
	21,4
	21,2
	23,7
	23,4
	15,8
	15,7
	3,4

	7
	-1,1
	5,8
	11
	12,7
	11,2
	22,9
	 
	25
	21,9
	14,7
	16
	5,1

	8
	-2,1
	4,3
	12,1
	15
	9,9
	24,4
	33,5
	26,2
	22
	13,7
	15,9
	6,8

	9
	-3,5
	4,6
	12,1
	9,7
	12,1
	25
	27,6
	26,9
	21,9
	16,9
	16,1
	6,8

	10
	4,4
	4
	11,2
	8,8
	13,4
	22,2
	26,7
	26,9
	22
	17,4
	16,3
	6,2

	11
	6,2
	5,8
	12,2
	11,4
	15,1
	20,8
	20,7
	28,6
	23
	19,6
	14,4
	8,2

	12
	4,6
	8,7
	10,2
	10,6
	16,6
	18,5
	20,3
	28,5
	22,3
	19,9
	16,4
	10,1

	13
	4,3
	6,5
	8,1
	13,6
	19,4
	21,4
	21,8
	28,4
	20,1
	19,6
	17,6
	7,9

	14
	3,9
	4,5
	5,5
	12,7
	21,3
	23,3
	18,8
	27,2
	20,6
	20,9
	13,4
	10

	15
	2,9
	2,9
	5,9
	9,9
	21,8
	22,7
	18,7
	26,7
	21,3
	21,8
	13,1
	10,8

	16
	-0,4
	4,8
	6,3
	8,3
	21,8
	20,6
	21,9
	25
	20,8
	20,2
	14,1
	9,2

	17
	1
	4,9
	9,5
	8,4
	19,8
	20,2
	21
	22,2
	21,5
	17,2
	15,5
	9,5

	18
	4,3
	6,6
	13,2
	8,9
	17,3
	20,1
	21,3
	20,1
	22,5
	18,4
	14,5
	10

	19
	7,1
	9
	13,4
	7,3
	19,1
	19,2
	23,4
	21,7
	22,5
	18,5
	14,3
	9,4

	20
	7,5
	8,7
	12,5
	5,5
	22,4
	22,1
	24
	22,1
	18,1
	19
	13,2
	8,6

	21
	6,7
	7,1
	9,7
	6,7
	20,7
	23,3
	24,3
	23
	16,8
	18,3
	13,9
	8,7

	22
	6
	6,2
	9,7
	9,5
	20,5
	22,4
	24,9
	25
	17,1
	17,2
	11,8
	12,1

	23
	7,2
	5,2
	10
	11,3
	19,7
	24,9
	25,4
	26,5
	17,8
	17,9
	11,8
	9,1

	24
	7,7
	1
	7,3
	15,7
	19,6
	26,2
	23,9
	29,5
	19,9
	17,5
	11,2
	6,7

	25
	7,5
	3,9
	7,9
	18,1
	17,7
	26,8
	22,9
	28,4
	18,5
	17,1
	10,9
	6,3

	26
	5,7
	6,4
	11,1
	16,5
	19,7
	25,3
	24,9
	28,3
	19,5
	15,5
	11,6
	4,8

	27
	6,5
	2,9
	9,9
	17,1
	22,4
	25,7
	25,6
	27
	19,7
	14,6
	11
	4,4

	28
	7,4
	2,1
	8,3
	17,8
	25,2
	25,9
	23,4
	26,2
	20,5
	14,8
	10,3
	3,3

	29
	8,9
	 
	8,3
	18
	23,9
	24
	33,5
	24,5
	20,4
	14
	11,6
	3

	30
	8,6
	 
	6,4
	17,6
	22,2
	21,6
	25,6
	23,5
	21,1
	14
	12,2
	3,7

	31
	6,5
	 
	6,5
	 
	24,2
	 
	26,5
	22,7
	 
	14
	 
	5,4










APPENDIX TABLE 2. Daily Average Temperature Data of Manisa-Gördes District in 2020
	Daily Average Temperature (°C)

	Day/Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	2,5
	5,3
	6,8
	8,8
	15
	15
	27,3
	28,2
	27,3
	15,8
	11,1
	7,2

	2
	3,5
	8,4
	8,6
	6,5
	16
	14,1
	27,7
	27,3
	28,4
	16,9
	9,7
	6,6

	3
	4,1
	8,5
	12,4
	6,5
	12,1
	14,7
	28,1
	26,3
	29,3
	19,1
	10,4
	7,3

	4
	2,9
	9,6
	13,4
	12,3
	11,1
	16,6
	27,8
	24,9
	25,7
	22
	10,9
	10,9

	5
	2,3
	11,3
	10,1
	14,2
	13
	19,6
	27,3
	25,6
	21,5
	24,8
	12
	12,3

	6
	2,4
	3
	8,7
	9,5
	15,2
	22,9
	28,9
	26,9
	22,9
	26,9
	14,3
	10,8

	7
	3,6
	0,1
	10,8
	8,2
	12
	21,9
	25,9
	28
	24,6
	24,3
	12,9
	10,1

	8
	3,1
	-1,6
	15,2
	8,9
	13,6
	21,7
	24
	24,9
	24,4
	21,1
	13,5
	9,8

	9
	1,9
	-3,5
	14,7
	8,4
	15,3
	24,2
	23,7
	24,6
	25,3
	16,5
	12,5
	8,9

	10
	1,9
	-1,1
	9,6
	10,5
	17,1
	24,1
	24,1
	24,6
	25,8
	16
	12,8
	11,4

	11
	5,2
	4,5
	9,9
	14,3
	20,2
	21,1
	26
	24,8
	24,9
	17
	12,9
	9,2

	12
	5,6
	8,1
	12,5
	14,8
	21,5
	16,9
	24,6
	26,2
	24,3
	18,4
	11,9
	9,3

	13
	4,9
	7,9
	14,3
	13,2
	22,3
	17,5
	23,2
	26,1
	23,2
	19
	10,7
	10,8

	14
	4,4
	6,5
	14,3
	14,1
	23,3
	18,9
	22,8
	25,4
	23,7
	17,5
	8,8
	12,1

	15
	5,5
	6,8
	11,6
	14,2
	26
	22
	21,5
	25
	24,1
	17,3
	10
	9,9

	16
	4,7
	7,2
	5
	10,2
	27,1
	22,9
	21,3
	24
	24,5
	17,6
	8,9
	8,7

	17
	4,3
	6,9
	3,5
	13,2
	27,9
	23,6
	23
	22,7
	24,3
	20,1
	9,3
	8

	18
	4,1
	7,4
	3,9
	16,3
	28
	20,1
	24,5
	23,3
	24,6
	17,6
	8,9
	5,2

	19
	1,8
	7,7
	2,7
	17,8
	27,2
	20,6
	25,6
	23,8
	21,5
	15
	10,3
	4

	20
	1,2
	6,8
	4,8
	17,5
	27,8
	22
	25,1
	24
	19,7
	14,6
	9,9
	5,5

	21
	1,4
	5
	8,1
	14,3
	25,4
	22,9
	25,2
	24
	20,4
	15,4
	8,3
	4,3

	22
	1
	3,9
	9,9
	10,2
	14,5
	22,1
	25,1
	25,8
	20,8
	15,7
	8,3
	4,5

	23
	2,3
	5,5
	10,9
	11
	11,6
	18
	27,4
	26,7
	20,7
	17,9
	7,8
	2,8

	24
	1,5
	6
	9,9
	12,1
	14,6
	19,4
	27,1
	25,8
	20,6
	19,1
	7,1
	5,6

	25
	3,9
	8,2
	9,2
	12,7
	17,3
	23
	26,5
	25,7
	21,7
	19,4
	8,9
	8,2

	26
	5,2
	10,4
	11
	13,8
	13,3
	23,2
	25,5
	25,3
	22,4
	17,6
	9
	10,1

	27
	8,2
	12,4
	9,3
	15,2
	12,4
	24,5
	25,7
	24,7
	23,6
	16,2
	9,3
	10,9

	28
	7,4
	8,1
	8,6
	15,2
	12,7
	24,8
	26,3
	26,2
	21,9
	14,5
	8,3
	9,8

	29
	6,5
	5,6
	7,4
	16,4
	14
	24,7
	28,4
	28,7
	24,5
	13
	8,5
	8,9

	30
	6,3
	 
	9,2
	15
	14,6
	24,8
	28,9
	29,7
	18,2
	14
	11,2
	10,2

	31
	3
	 
	9,8
	 
	15,6
	 
	27,6
	29,5
	 
	11,9
	 
	9,6





APPENDIX TABLE 3. Daily Average Temperature Data of Manisa-Selendi District in 2019
	Daily Average Temperature (°C)

	Day/Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	5,1
	6,3
	4
	9,7
	16,2
	24,5
	23
	28,9
	25,6
	21
	14,7
	10,5

	2
	5,5
	6,2
	7,6
	12,2
	15,2
	23,8
	26,1
	29
	26,7
	21,6
	12,8
	5,1

	3
	5,7
	8,3
	8,9
	12,1
	13,1
	22,6
	27,1
	28,8
	27,1
	21,7
	12,3
	6,2

	4
	5,5
	8,9
	6,4
	11
	14,9
	21,3
	27,8
	28,8
	26
	22,8
	15,1
	5,6

	5
	4,5
	10,4
	6,8
	13,5
	16
	21,9
	27,2
	25,5
	25,4
	21,7
	18,5
	5,6

	6
	1,4
	12,6
	8,7
	11,6
	17
	23,1
	26,5
	25,3
	24,8
	17
	16,6
	3

	7
	0,8
	8,3
	11
	14,2
	12,8
	23,8
	27,2
	26,5
	24,6
	16,3
	16
	2,9

	8
	-0,3
	7,3
	11,1
	15,7
	10,5
	25,7
	27,5
	28,1
	24,1
	17,5
	15,3
	6,9

	9
	-2,7
	6,2
	11,9
	11,7
	13,3
	25,9
	28,6
	28,6
	24
	18,9
	15,5
	6,7

	10
	6,4
	4,1
	11,3
	10,1
	15,2
	22,6
	27,8
	29,2
	23,9
	17,9
	15,2
	5,2

	11
	9,5
	5,7
	12,6
	12,4
	16,6
	20,2
	24,7
	30
	24,9
	19,9
	15,3
	8,7

	12
	7,1
	10,3
	12,1
	11,5
	16,6
	20
	22,3
	31,2
	25
	21,7
	14,5
	10,2

	13
	5,4
	9,2
	11,2
	14,9
	19,3
	21
	22,8
	31,1
	21,6
	20,8
	15,9
	8,6

	14
	5,8
	7,3
	7,8
	14
	21,8
	23,8
	21,5
	29,8
	22,1
	20,4
	12,9
	11,5

	15
	4,5
	5,7
	8,6
	11,7
	23,1
	23,6
	20,5
	28,3
	22,7
	20,6
	10,7
	11,1

	16
	0,7
	6,5
	7,6
	11,3
	23,7
	19,1
	22,9
	27,3
	22,3
	21,7
	12
	8

	17
	1,4
	5,8
	9,6
	9,8
	20,1
	21,2
	23,2
	25,4
	22,5
	17,2
	13,4
	6,7

	18
	3
	5,9
	13,2
	10,2
	17,3
	20,5
	22
	21,8
	23
	18,9
	12,9
	6,3

	19
	6,9
	7,5
	13,6
	9,4
	19,9
	20,4
	25,3
	23,5
	22,9
	18,9
	11
	6,3

	20
	7,9
	7,7
	13
	6,6
	23,5
	20,8
	26,4
	24,4
	21,2
	18,1
	9,9
	5,7

	21
	7,5
	7,1
	15,3
	7,7
	21
	22,3
	26,2
	25,2
	19,1
	17,5
	11,2
	6,1

	22
	7,1
	6,7
	11,8
	9,1
	20,8
	24,3
	26,2
	26,1
	18,7
	18,2
	9,1
	11,9

	23
	8,2
	7,6
	11,5
	11,6
	20,6
	25,6
	27,2
	27,8
	18,7
	19,5
	12,1
	10,7

	24
	9,2
	5,5
	8,5
	16,5
	21,3
	26,9
	26,3
	29,9
	20,9
	18,6
	11,7
	8

	25
	8,4
	6
	8,7
	18,5
	19,4
	27,8
	25,3
	30,5
	20,2
	17,1
	11,7
	7,7

	26
	7,4
	8,9
	10,5
	16
	20,5
	27,2
	27,2
	31
	20,1
	15,8
	12,9
	5,5

	27
	7,4
	4,7
	11,2
	16,3
	23,1
	26,2
	27,9
	29,6
	20,8
	16,1
	10,4
	4,5

	28
	7,8
	3,2
	11,1
	18,2
	26,3
	27,4
	28,3
	28,9
	21,1
	14,6
	10
	3

	29
	9,8
	 
	10,7
	19,3
	25,8
	26
	27,8
	28
	20,6
	14,2
	12,4
	4,4

	30
	10,4
	 
	7,8
	18,5
	22,7
	22,6
	27,1
	26,8
	20,8
	13,6
	13
	5,6

	31
	8,5
	 
	9
	 
	23,8
	 
	28,5
	26,2
	 
	13,4
	 
	6,8





APPENDIX TABLE 4. Daily Average Temperature Data of Manisa-Selendi District in 2020
	Daily Average Temperature (°C)

	Day/Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	3,6
	4,3
	5,7
	11
	15,9
	15,3
	27,4
	29,9
	28,6
	17,3
	10,8
	10

	2
	5,1
	6,9
	8,1
	9,2
	17,3
	14
	29,8
	29,6
	29,1
	17
	9,3
	8,7

	3
	5,5
	8,3
	11,8
	7,7
	13,8
	15,3
	30,6
	28,7
	29,4
	18,5
	9
	6,7

	4
	1,8
	9,8
	13,6
	12,3
	12,1
	17,2
	30,8
	27,8
	27,9
	20,6
	12,2
	8,8

	5
	0,7
	13,5
	11,9
	18
	14,3
	20,6
	29,5
	28,9
	23,4
	23,9
	11,5
	11,7

	6
	4,8
	6,2
	9,8
	13,2
	15,3
	23,4
	29,1
	29,6
	24,7
	25,5
	15,8
	9,2

	7
	4,8
	1,8
	10,7
	11,7
	14,3
	22,8
	28,3
	29,8
	26,6
	23,9
	13,7
	8,6

	8
	5
	0
	14,9
	13
	15,1
	22,7
	24,7
	27
	27
	22,5
	13,8
	9,6

	9
	3,5
	-2,6
	13,8
	11,2
	16
	24,4
	26
	25,9
	27,6
	18,4
	11,6
	8,4

	10
	1,8
	-1
	11,4
	11,4
	17,4
	25
	27,6
	23,6
	28,1
	16,9
	12
	11,7

	11
	3,1
	2,7
	9,6
	12,3
	20,4
	23,2
	28,7
	26,4
	27,3
	17
	13
	10,2

	12
	3,3
	7,4
	11,2
	14,7
	21,6
	18,7
	28,1
	28
	25,8
	18,5
	11,8
	10,6

	13
	4,2
	8,7
	15,8
	13,6
	21,7
	18,7
	26,4
	28
	23,9
	20,3
	10,5
	12,3

	14
	3,7
	5,4
	14,1
	13,7
	23,1
	19,9
	26,4
	28,5
	25,2
	20
	10,6
	13,2

	15
	3,8
	8,6
	13,3
	16,5
	24,7
	22,9
	25,1
	26,9
	26,3
	17,6
	9
	10

	16
	4,5
	8,5
	7,4
	14,7
	27,1
	24,2
	24,1
	26,4
	26,9
	17,6
	8,1
	8,8

	17
	4,3
	6,8
	4,4
	13,9
	27,4
	24,3
	24,9
	25,6
	25,9
	19,5
	8
	6

	18
	2,7
	6,8
	4,5
	16,2
	27,7
	21,9
	27,1
	25,5
	26,1
	20,1
	7,8
	3,6

	19
	1,7
	6,7
	3,8
	17
	27,7
	20,4
	28,3
	26,2
	24,3
	17,3
	10,3
	4,6

	20
	0,1
	6,8
	5,5
	17,6
	28,3
	22
	28
	25,5
	21,8
	16,4
	10,7
	2,3

	21
	2,4
	7,2
	8,5
	18,1
	26,5
	24,2
	27,5
	24,6
	20,5
	16,3
	7,6
	3,2

	22
	0,4
	5,5
	9,3
	14,7
	16,3
	23,9
	27,8
	26
	22,4
	14,3
	9,8
	4,9

	23
	0,8
	6,3
	12,2
	13,8
	11,5
	19,6
	29,6
	28
	22,2
	15,9
	6,6
	1,4

	24
	1,7
	5,9
	12,7
	15,2
	14,9
	20,1
	29,6
	27,9
	21,2
	17,6
	5,7
	3,6

	25
	2,7
	8,3
	11,7
	13,6
	17,8
	23,2
	29,5
	28,2
	23,3
	18
	9,5
	6,8

	26
	2,6
	9,7
	13,4
	13,9
	14,8
	25,5
	28,4
	27,6
	23,4
	17,5
	8,5
	10,6

	27
	6,8
	14,3
	12
	15
	14,4
	27,1
	27,7
	27
	25,3
	16,4
	8,2
	10,4

	28
	8,5
	10,1
	10,9
	15,6
	13
	27,2
	28,7
	27,7
	23,2
	15,5
	5,4
	9,5

	29
	6,3
	8,5
	9
	16,1
	14,5
	27,8
	30,2
	29,2
	25,2
	15
	5,4
	8,4

	30
	7,5
	 
	9,7
	15,5
	15,8
	26,4
	30,8
	30,2
	19,7
	14,9
	8,7
	9,5

	31
	2,7
	 
	9,3
	 
	16,9
	 
	30,2
	30,1
	 
	13
	 
	9,2





APPENDIX TABLE 5. Daily Average Temperature Data of Kütahya-Simav District in 2019
	Daily Average Temperature (°C)

	Day/Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	0,8
	5
	3,4
	5,9
	15,1
	21,4
	20
	24,5
	20,8
	15,5
	11,1
	8

	2
	2
	5
	6,6
	8,7
	12,7
	21,5
	22
	24,8
	22,5
	27
	9,4
	4,7

	3
	2,4
	8
	6,6
	7,4
	11,2
	20,2
	24
	24,4
	22,4
	18,7
	9,2
	5,7

	4
	2,3
	8,7
	3,1
	7,6
	12,9
	19,3
	24,2
	23,4
	22,3
	20,6
	14
	4

	5
	2
	10,2
	5,6
	10,7
	14,8
	19,2
	23,1
	21
	22,3
	18,4
	16,4
	2,9

	6
	-0,6
	9,6
	8
	9,6
	16,6
	20
	22,5
	20,9
	22
	15,1
	15,6
	2,5

	7
	-1,9
	5,5
	10,6
	12
	11,9
	20
	22,8
	21,9
	20,3
	13,2
	13,6
	3,4

	8
	-3,7
	3,9
	9,7
	14,4
	8,6
	21,7
	23,9
	23,2
	20
	13,6
	13,4
	5,1

	9
	-4,7
	4,4
	11,2
	9,7
	10,9
	21,5
	24,6
	24
	19,6
	16,2
	13,1
	5,1

	10
	4,1
	5,1
	10,3
	8,2
	12,7
	19,8
	23,8
	24
	19,7
	16,4
	13,2
	5,1

	11
	6,4
	5,8
	11,9
	10,6
	13,7
	18,5
	19,1
	25,5
	21,3
	17,3
	14,1
	6,3

	12
	4,7
	9,3
	10,7
	10,7
	14,3
	18,3
	18,7
	25,7
	20,8
	16,9
	13,1
	8,9

	13
	2,9
	6
	7,4
	13,2
	17,2
	18,6
	18,6
	24,8
	19
	16,4
	14
	7,7

	14
	3
	2,8
	7,1
	12,1
	19,5
	19,9
	16,7
	24,5
	19
	17,1
	12,2
	9,4

	15
	2,1
	1,3
	6,2
	10
	20,9
	20,5
	17,5
	23,6
	18,5
	17,8
	12,2
	8,4

	16
	-2,8
	3,1
	4,8
	8,1
	21
	18,3
	19,8
	23,9
	18,3
	16,8
	11
	5,9

	17
	-0,8
	2,8
	8,9
	6,9
	17,9
	19,5
	19
	19,7
	19,2
	15
	12,8
	6,9

	18
	1,9
	4,6
	11,6
	6,3
	15
	19,5
	20
	17,9
	19,4
	16,4
	11,9
	7,6

	19
	5,8
	6,7
	12,1
	6,5
	17,6
	18,5
	21
	19,2
	19
	15,9
	10
	7,9

	20
	6,4
	6,5
	10,4
	4,4
	21,7
	19,7
	22,1
	19,9
	16,6
	15,7
	9
	7

	21
	5,8
	5,4
	9
	5,4
	19,5
	20,5
	21,1
	20,6
	15,6
	13,9
	11
	7,4

	22
	5,2
	5,1
	7,6
	7,3
	19,8
	21,7
	21,5
	22,4
	13,7
	14,7
	9,2
	11,5

	23
	7,4
	4,7
	7,6
	9,4
	17,5
	22,7
	22,8
	24,5
	15,9
	13,9
	10
	8,2

	24
	7,4
	1,2
	5,6
	14,6
	18,3
	23,9
	21,4
	25,2
	18
	13,2
	9,7
	5,6

	25
	6,6
	3,2
	6,5
	17
	16,4
	23,6
	21,1
	25,5
	18,2
	12,7
	9,2
	5,6

	26
	5,8
	3,2
	9,1
	14,6
	17,6
	23,3
	22
	25,8
	18,5
	12,2
	10,6
	4,2

	27
	6,1
	1,5
	9
	14,8
	20,1
	24,2
	23,1
	24,6
	17,8
	12,5
	9,9
	3,5

	28
	6,4
	0,7
	6,7
	16,2
	23,1
	24
	23,2
	23,7
	17,7
	11,2
	9,8
	0,9

	29
	8
	 
	6,7
	16,8
	24,5
	22,5
	24,7
	22,5
	17,3
	11,2
	11,5
	0,5

	30
	9
	 
	4,7
	16,4
	19,9
	19
	23,7
	22,3
	18,1
	11,1
	11
	1,5

	31
	6
	 
	5,2
	 
	20,7
	 
	24,3
	20,9
	 
	10,5
	 
	3,6





APPENDIX TABLE 6. Daily Average Temperature Data of Kütahya-Simav District in 2020
	Daily Average Temperature (°C)

	Day/Month
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	1
	2,2
	4,1
	5,3
	7,3
	12,8
	13,2
	23,4
	25,5
	24,1
	14,8
	7,5
	4,7

	2
	1,6
	7
	8,4
	7,1
	14,7
	12,8
	24,8
	24,7
	25,8
	14,2
	6,5
	5,4

	3
	2,1
	7,6
	13,3
	5,8
	12,1
	13,3
	26,2
	23,3
	26,3
	16
	6,6
	5,4

	4
	0,8
	10
	14,1
	11,4
	10,5
	15,2
	25,9
	23,3
	22,8
	17,9
	9,3
	7,5

	5
	0,7
	11,1
	11,2
	11,8
	11,4
	17,8
	23,7
	23,6
	19,7
	21,3
	10,7
	10,4

	6
	0,8
	3,3
	7,3
	7,9
	13,4
	20,3
	23,5
	25,3
	19,9
	23,2
	12,7
	7,1

	7
	1,2
	-0,8
	10
	6,9
	11,1
	19,9
	24
	26,5
	22
	20,6
	10,2
	6,9

	8
	1,2
	-3,2
	14,7
	7,2
	11,5
	20,2
	24
	24,3
	21,9
	19,1
	11,2
	9,6

	9
	0,4
	-5,3
	12,4
	7
	12,3
	21,6
	22,3
	21,8
	22,5
	16,5
	9
	7

	10
	-1,1
	-2,6
	9,6
	8,6
	14,4
	22,1
	22,5
	22,3
	22,4
	15,7
	8,8
	10,8

	11
	1,8
	3,7
	9
	10,5
	18,2
	20
	23,8
	22,3
	22,4
	15,3
	9,6
	8,3

	12
	2
	7,1
	9,8
	11,7
	19,9
	15,7
	22,9
	23,3
	21
	16,2
	8,8
	8,4

	13
	1,7
	5,6
	10,5
	10,3
	19,7
	15,9
	21,8
	23,3
	20,8
	18
	7,8
	10,1

	14
	1,3
	4,6
	11
	12,2
	20,1
	17,1
	21,4
	23,5
	21,7
	18
	8,9
	11

	15
	2,2
	7
	7,8
	13,9
	22,4
	19,6
	19,7
	21,8
	22,1
	15,1
	9,4
	8,5

	16
	0,9
	5,9
	3,8
	10,1
	23,7
	20,5
	20
	21,7
	21,8
	14,9
	6
	7,3

	17
	1,9
	4,8
	1,8
	11,6
	24
	21,4
	20,6
	21,3
	22,1
	19,1
	6,5
	4,6

	18
	1
	5,2
	1,6
	14,4
	23,7
	20
	22
	21,5
	22,4
	18,7
	5,4
	2,6

	19
	-0,4
	5
	0,9
	15,2
	23,8
	17,2
	23,8
	22,5
	20,5
	14,9
	8,9
	3,3

	20
	-0,6
	5,9
	2,8
	15,5
	24,8
	18,6
	23,6
	21,1
	18,6
	14,3
	7,5
	2

	21
	-0,1
	4,4
	6,9
	11,9
	23,9
	 
	23
	20,2
	18,6
	14
	5,1
	1,1

	22
	-0,2
	2,4
	8,4
	8,6
	12,8
	 
	23
	22
	18,5
	13,8
	4,5
	3,7

	23
	-0,6
	3,8
	9,3
	9,2
	8,3
	18,1
	24,7
	23,7
	18,8
	14,4
	4,1
	1

	24
	-0,1
	4,9
	8,5
	10,3
	11,4
	19,2
	24,2
	23,4
	18
	15,6
	3
	5

	25
	3,3
	8,4
	8,7
	10,1
	13,9
	19,8
	24,1
	23,5
	19,9
	16,2
	5,8
	8,8

	26
	2,6
	10,5
	8,2
	12,1
	11,6
	21,1
	23,6
	22,6
	20,7
	16,4
	5,4
	10,1

	27
	6,7
	12,2
	7,8
	13,1
	12,2
	22,3
	23,3
	22,2
	22,9
	14,7
	6,6
	10,3

	28
	7,2
	7,6
	7,2
	13,1
	10,5
	22,3
	24,2
	23,5
	19,9
	13,7
	5
	8,6

	29
	6
	3,7
	6,4
	13
	11,8
	22,6
	25
	25,9
	24,3
	13,3
	5,1
	8,8

	30
	5,6
	 
	7,4
	13,1
	13,1
	22
	25,7
	26,6
	16,4
	13,4
	7,8
	10,7

	31
	1,7
	 
	7,1
	 
	14,8
	 
	25,3
	25,3
	 
	11
	 
	10,3
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