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KARKAMIS BARAJ GOLU TROFIK DURUMU

Ridvan Tepe 1, Gokhan Karakaya 1, Ayse Giil Sahin 1, Anmet Sesli 1, Mehmet Kiiciikyilmaz 1, Aylin Aksagan 1

Original scientific paper
Bu calismada; Karkamis Baraj Goli’'nde Ocak-Aralik 2015 tarihleri arasinda belirlenen 5 farkli istasyonda su kalite parametreleri incelenmistir. Suyun
derinligine bagl olarak sicaklik, pH, elektriksel iletkenlik, ¢dziinmiis oksijen ve seki disk gibi fiziksel dl¢iimler yerinde belirlenmistir. Kimyasal analizler
icin alman su 6rnekleri laboratuvara getirilerek toplam azot, toplam fosfor ve klorofil-a tayini yapilmistir. Karkamis Baraj Golii’nde 0-8 m arasindaki su
kolonunun ortalamasi Yiizeysel Su Kalitesi Yonetimi Yonetmeligine gore degerlendirilmistir. Buna gore ¢oziinmiis oksijen (10 mg/L), Secchi diski derinligi
(6,2 m) ve klorofil a (0,693 ng/L) oligotrofik karakteri yansitmasina karsin, toplam azot (1,134 mg N/L), toplam fosfor (0,016 mg P/L) bakimindan baraj
gdliiniin mezotrofik karakter sergiledigi belirlenmistir. Carlson Trofik Durum Indeksine gére toplam fosfor, toplam azot ve klorofil a indeks degerleri esas
alindiginda, Karkamig Baraj Golii 0-8 m arasindaki su kolonunun trofik durumunu mezotrofik olarak siniflandirilmistir. Baraj goliiniin trofik durumu OECD
indeksinin ortalama+1SD araligina goére ise, toplam fosfor miktar1 bakimindan mezotrofik ve diger parametreler bakimindan oligotrofik olarak
simflandirilmaktadir. Sonug olarak, OECD indeksine gére 0-8 m arasindaki su kolonunun mezotrofik karakterde oldugu belirlenmistir. Ug farkli trofik
durum indeksiyle degerlendirildiginde Karkamis Baraj Golii trofik durumunun oligotrofik siniftan mezotrofik sinifa gegis gosterdigi belirlenmistir.

Anahtar Kelimeler: Karkamis Baraj Golii,sicaklik, pH, Trofik Seviye

KARKAMIS DAM LAKE TROPICAL SITUATION

In this study, water quality parameters were determined at 5 different stations in Karkamis Dam Lake between January and December 2015. Depending on
the depth of the water, physical measurements such as temperature, pH, electrical conductivity, dissolved oxygen and turbidity are determined in place.
Water samples taken for chemical analyzes were brought to the laboratory and total nitrogen, total phosphorus and chlorophyll-a were determined. The
average of the water column between 0-8 m at Karkamig Dam Lake was assessed according to the Regulation on the Management of Surface Water Quality.
It has been determined that the dam lake exhibits mesotrophic character in terms of total nitrogen of 1,134 mg N / L and total phosphorus of 0.016 mg P/
L in spite of oligotrophic character projection of dissolved oxygen 10 mg / L, Secchi disk depth of 6.2 m and chlorophyll a 0,693 ug /L. Based on the total
phosphorus, total nitrogen and chlorophyll a index values according to the Carlson Trophic Status Index, the trophic state of the water column between 0-8
m in Karkamig Dam Lake is classified as mesotrophic. If the trophic status of the dam lake is according to the average + 1SD range of the OECD index, it
is classified as oligotrophic in terms of mesotrophic and other parameters in terms of total phosphorus amount. As a result, it has been determined that the
water column between 0-8 m according to OECD index is mesotrophic. When evaluated with three different trophic status indices, it was determined that
the trophic state of the Karkamis Dam Lake showed transition from the oligotrophic class to the mesotrophic class.

Keywords: Karkamis Dam Lake, Temperature, pH, Trophic Level

1 Girig degisimleri tespit ederek su kalitesini etkileyen faktorleri
belirlemektir [5].

Tiim canlilar igin en 6nemli kaynaklardan birisi olan
su, hayatin ve canliligin devami igin esastir. Diinyada
niifusun giderek artmasi, sanayinin gelismesi, zirai
faaliyetlere olan ihtiyag tatli su kaynaklarina olan dnemi
daha artirmaktadir [1].

Su, tiim canlilar i¢in vazgecilmez bir dogal kaynaktir.
Yeryliziinlin biiylik bir kisminin sularla kapli olmasina
karsin, bunun salt %3’liik boliimii tatli sudur. Tatli su ve
kullanilabilir nitelikteki %3 liik su varliginin %781 kuzey
ve gliney kutuplarindaki buzullarda bulunmaktadir. Bu
durum gereksinim duyulan igme ve kullanma suyu oranini
%22 ile smirlar [2].

Cok cesitli avantajlar1 dikkate alindiginda enerji
iretimi bakimindan baraj golleri termik ve niikleer
santrallere kiyasla oOn plana c¢ikmig ve akarsu
kaynaklarmin varligi nedeniyle Tiirkiye'de bu oncelikli
amagla 700'e yakin baraj ve 500'iin iizerinde hidroelektrik
santral inga edilmistir [3]. Gergekten bir su kaynaginin
etkin kullanimini belirlemek i¢in dngoriilen beklentileri
saglayacak  bir  izleme  programmin titizlikle
yiiriitilmesiyle kaynak hakkinda bilgi toplanmasi
zorunludur  [4]. Fiziko-kimyasal faktérlerden su
kalitesinin izlenmesinin en Onemli amact; Kkirlilik
kaynaklarindaki ve dolayistyla kirlilik seviyelerindeki

Gilineydogu Anadolu Projesi’nin bir boliimiinii teskil
eden, sinir Firat Projesi’nin ikinci {initesi olan Karkamig
Baraj1 ve HES Tesisi, Firat Nehri iizerinde, Suriye sinirina
4.5 km. mesafede, beton agirlik ve toprak dolgu tipinde ve
Tirkiye’de nehir santrali tanimiyla gerceklestirilen ilk
uygulamadir. Baraj goliinde normal su kotunda gol hacmi
157 hm3 gol alani ise 28 km2 olup barajin yillik elektrik
tiretimi ortalama 652 GWh’dir [6].

Bu calismada, farkli trofik siniflandirma indeksleri
kullanilarak Karkamig Baraj Go6li’niin trofik durumunun
ortaya konulmasi amaglanmustir.

2 Materyal ve Metot

Aragtirma Ocak - Aralik 2015 tarihleri arasinda 12 ay
stireyle Karkamis Baraj Golii’nde belirlenen 5 istasyonda
yiriitiilmiistir (Sekil 1). Arastirma alaninda; Birecik
Baraj Golii ¢ikis suyu, Birecik ilgesi, balik ¢iftliklerinin
Oncesi ve ciftliklerin sonrasi ve baraj seti olarak
secilmigtir. Arastirma siiresince Karkamig Baraj Golii
iizerinde belirlenen istasyonlarda ylizey, 4 m ve 8 m
derinliklerden aylik olarak su Ornekleri alindi. Su
ornekleri ylizeyde elle daldirma, derinde Nansen Sisesi ile
anlik olarak toplandi.
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Fiziksel parametreler sicaklik, ¢6ziinmiis oksijen,
HACH HQ30d ve pH, elektriksel iletkenlik HACH
HQ40d cihazlarla, secchi diski arazide Ol¢iilmiistiir.
Kimyasal parametrelerin analizleri ise, su Orneginin
alinmasini takip eden giin igerisinde Elazig Su Uriinleri
Aragtirma Enstitlisii Laboratuvarinda yapilmistir. Alinan
su orneklerinin 500 mL’si nitroselilloz membran filtreden
stiziildiikten sonra analizlere baglanmistir. Toplam azot
ve toplam fosfor Nova 60 marka Spektrometre cihazi ile
ve klorofil-a fluorometrik [7]. metodla tayin edilmistir.
Karkamig Baraj Golii trofik durum hesaplamasinda
kullanilan indeksler asagida verilmistir.

Carlson trofik durumu [8]. Belirli bir yer ve zamanda
bir su kiitlesindeki canli biyolojik materyalin toplam
konsantrasyonunu logaritmik tabanli hesaplamalarla 0-
100 araliginda yer alan bir indekse doniistiirmiistiir (Tablo
1). Carlson’un trofik durum indeksini (TSI) hesaplamak
icin asagidaki ii¢ esitlik kullanilmustir: Seki diski derinligi,
TSI(SD); Klorofil-a, TSI(CHL); Toplam fosfor TSI(TP).

TSI (SD) = | 60 -14.41 [In Seki diski (metre)]

TSI (CHL) = 9.81 [In Klorofil-a (ng/L)] + 30.6

TSI (TP) = 14.42 [In Toplam fosfor (ug/L)] +4.15
Ortalama TSI = | [TSI(TP)+ TSI(CHL) + TSI(SD)1/3

Tablo 1. Carlson’un trofik durum indeksi (TSI) tablosu

TSI Chl-a Seki D. TP (ng/L) Niteligi
(ng/L) (m
<30 <0.95 >8 <6 Ologotrofik
40-50 2.6-7.3 42 12-24 Mezotrofik
50-60 7.3-20 21 24-48 Otrofik
70-80 56-155 0.25-0.5 96-192 Hipertrofik

Tablo 2. OECD [9]. trofik durum siniflandirmasi indeksi

Trofik Toplam P | Toplam N | Klorofil a Mak_. Secch'l DESK
seviye (ng/L) (ng/L) (/L) Klorofil a | Derinligi
. . . (ug/L) (m)
Oligotrofik 8 661 17 42 9,9
Mezotrofik 26,7 753 47 16,1 4-2
Otrofik 84,4 1875 14,3 42,6 2,45

Tablo 3. Yeriistii Su Kalitesi Yonetimi Yonetmeligine [10] gore trofik
durum siniflandirmasi indeksi

Secchi Coziinmii
Trofik Toplam P | Toplam N | Klorofil a Disk Oolkl;l_lél:s

seviye (ng/L) (ng/L) (ng/L) Derinligi ]

™ (mg/L)
Oligotrofik <10 < 350 <35 >4 >7
Mezotrofik 10-30 350-650 3.5-9.0 4-2 6-4
Otrofik 31-100 | 651-1200 | 9.1-25.0 1.9-1 3
Hipertrofik > 100 > 1200 >25.0 <1 <3

3 Bulgular ve Tartigma

Karkamig Baraj Goli’'nde yil boyu pH 7,8-9,1,
sicaklik 9,4-21,6 OC, ¢6ziinmiis oksijen 9,0-11,9 mg/L,
elektriksel iletkenlik 250-412 pS/cm, seki disk derinligi
3-9 m, toplam azot 0.682-1.696 mg N/L, toplam fosfor
0.007-0.0563 mg P/L ve klorofil a 0.075-4.824 png/L
arasinda degisim gostermistir. Yerlsti Su Kalitesi
Yonetimi Yonetmeligine gore Karkamig Baraj Goli’'nde
tiim derinlikler ve su kolunu yiiksek toplam azot ve toplam
fosfor miktarlar1 nedeniyle mezotrofik karaktere neden
olurken, ¢6ziinmiis oksijen, klorofil a ve secchi disk
derinligi bakimindan oligotrofik karakter sergilemistir.
Tim faktorler goz Oniine alindiginda baraj g6liiniin
mezotrofik karakter sergiledigi belirlenmistir (Tablo 4).

Tablo 4. Yizeysel Su Kalitesi Yonetimi Yonetmeligine gére Karkamig
Baraj Goli’niin trofik durum siniflandirmast
(M, mezotrofik; O, trofik; O, oligotrofik)

0m 4m 8m Su Kolonu
o o o o
= w = w = w = w
B 2 B 2 5 2 5 2
S| |3 |% |53 |% |53 |3
Y Y Y Y
Toplam
fosfor 0,016 M 0,015 M (0017 | M 0016 | M
(mg/L)
Toplam

azot (1154 M | 112 | M | 112 | M |113| M
(mg/L)

Klorofil a
(ng/L)
Coziinmiis
Oksijen 10 o 10 o 10 (o} 10 0
(mg/L)
Secchi
disk
derinligi
(m)
Trofik
Seviye

0,631 0O 0,673 O 0,858 o] 0,693 0

6,02 [0} 6,02 0

Mezotrofik Mezotrofik Mezotrofik Mezotrofik

Baraj goli carlson ve OECD trofik durum
indekslerine gore de degerlendirildiginde mezotrofik
karakter sergiledigi belirlenmistir (Tablo 5,6).Howarth ve
arkadaslar1 agir1 nutrient miktarina bagli olarak yiizeysel
sularda ortaya ¢ikan olumsuz etkilere ve otrofikasyona
neden olan elementlerin, azot ve fosfor oldugunu
bildirmislerdir [11].

Tablo 5. Carlson indeksine gore Karkamis Baraj Golii'niin trofik
durum siniflandirmasi (M, mezotrofik; O, 6trofik; O, oligotrofik)

om 4m 8m Su Kolonu
& & & &
a | 2 a | £ al |3 g
- < - < - < - <
@ (v] (v] (v]
TSI(TP) | 44 M 43 M 45 M | 444 | M
TSI (CHL) 26 M 27 M 29 M 27 M
TSI (SD) 34 ] 34 (o]
0om 4m 8m Su Kolonu
Troflk Mezotrofik Mezotrofik Mezotrofik Mezotrofik
Seviye
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Tablo 6. OECD indeksi X =1 SD simirlarina gére Karkamis Baraj
Goli’'niin trofik durum siniflandirmasi (O, oligotrofik; M, mezotrofik;

O, btrofik)

om 4m 8m Su Kolonu

o o o o

= & = @ 5 & 5

2 < 2 <. 2 < 2 | Seviye

=S| 5|55 |53

Y Y Y Y
Toplam
fosfor 0,016 | M | 0,015 | M | 0,017 | M | 0,016 M
(mg/L)
Toplam
azot 1,154 (6] 1,12 (0] 1,12 (0] 1,134 (0]
(mg/L)
Klorofita | 631 | o | 0673 | 0 | 0858 | O | 0693 | O
(ng/L)
Maksimum
Klorofil a 2,934 (6] 1,677 (6] 4,824 (0] 4,824 (0]
(ng/L)
Secchi disk
derinligi 6,02 0 6,02 o]
(m)

0m 4m 8m Su Kolonu
Tro]‘ ik Mezotrofik Mezotrofik Mezotrofik Mezotrofik
Seviye

Dodds ve arkadaslar1 azot ve fosforun akuatik
sistemlerde algal iiretim i¢in primer sinirlayici nutrientler
oldugunu, ancak tatli su sistemlerinde fosforun azota
oranla daha sinirlayici element oldugunu rapor etmislerdir
[12]. Howarth ve arkadaglari, alg ve bitki gelisimi i¢in
deniz eckosistemlerinde sinirlayici nutrientin azot, tath
sularda ise fosfor oldugunu rapor etmislerdir. Smith
TN:TP orami <10 oldugunda azotun sinirlayici nutrient
oldugunu, TN:TP oram1 >17 oldugunda ise fosforun
siirlayicr nutrient oldugunu, TN:TP orani 10-17 arasinda
oldugunda tath su g¢evrelerinin dengeli bir sistem kabul
edildigini bildirmistir [13]. 2008 yilinda Batman Baraj
Goli'nde yapilan g¢alismada; baraj goliniin ortalama
toplam fosfor degerine gore Otrofik karakterde oldugu,
ortalama seki diski derinligi ve klorofil-a degerlerine gore
ise mezotrofik karakterde oldugu belirlenmistir [14]. Bu
calismada 0-8 m arasindaki su kolonunda toplam azotun
toplam fosfora kiitle oraninin ortalama 70 olarak
belirlendigi Karkamis Baraj G6lii’nde fosforun sinirlayici
nutrient oldugu belirgin sekilde ortaya ¢ikmustir.

4 Sonug

Karkamis Baraj Goli’nde trofik durum degerlen-
dirilirken izlenen parametrelerde istasyonlar arasi ve
derinlikler arasindaki farkliliklar istatistiksel olarak
onemli olmamasinin yatay diizlemde goliin homojen
oldugunu ifade ettigi gbz Oniine alinarak, istasyonlarin
aritmetik ortalamalari tizerinden yapilmustir.

Baraj Golii trofik durumu tiim derinlikler ve su kolonu
bakimindan incelendiginde Carlson trofik indeksine gore
mezotrofik, Yeriistii Su Kalitesi Yonetmeligi ve OECD
indeksi X +1 SD sinirlarina goére oligotrofik olarak
belirlenmistir. Ug farkli trofik durum indeksine gore
Karkamis Baraj Golii trofik durumunun; oligotrofik
smiftan mezotrofik sinifa gegis sergiledigi, 0-8 m
arasindaki su kolonundan elde edilen verilere gore
Karkamis Baraj Goli’nde TN:TP oranina fosforun
sinirlayict nutrient oldugu belirlenmistir.
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CRYPTOGRAPHY CHALLENGES OF CLOUD COMPUTING FOR E-GOVERNMENT

SERVICES

Hilal Nur Iss1 1, Ahmet Efe 2

Original scientific paper

Cloud computing is the popular technology and seems to be very promising for the future trends. In the cloud computing, programs and data are stored
and sometimes processed in cloud. So data and programs can easy be accessible anywhere, anytime. Cloud computing is also a very applicable solution
for e-government services due to cost effectiveness and efficiency of services. While it eliminates the need of maintaining costly computing facilities by
companies and institutes, one of the barriers for cloud adoption is still security concerns. Out of cloud computing is depended upon internet, safety topics
such as, confidentiality, authentication, privacy, and data securities are the main concerns. In the cloud, users should search encryption capabilities for
preserving and retaining their data. In the same time, they have to protect the functionality of the underlying cloud applications. There are many
encryption algorithms to encrypt the data. However, there are new varieties of cyber-attacks developed that threaten the data in the cloud infrastructure.
These attacks allow the encrypted data to be re-encrypted, making it incomprehensible by the original owner of the data so that it becomes impossible for
the user to decrypt it. This article is written to allow users to understand the working steps and challenges of the algorithms, comparisons of the algorithms
and possible solutions for the resent threats in the cloud environment related with cryptography for e-government applications.

Keywords: Cloud Computing, Cryptography, Data Security, RansomWare, E-government security

1  Introduction

E-government undoubtedly makes citizens’ lives
comfortable and communications easier by its positive
effects on increasing efficiency, economy and
effectiveness of bureaucracy for the people and providing
better communication channels for politicians. Moreover,
e-government permits greater access to information,
improves public services, and promotes democratic
processes. For these reasonable reasons there is a
dramatic shift to technology usage and a transition to a
“paperless government” which is constantly increasing
towards a widespread usage of cloud components and
services. The ever increasing usage of electronic
technologies and applications in government services has
played a significant role in citizen satisfaction and budget
minimization. Even though the transition to digital
governance has great advantages for the quality of
government services it is accompanied with many
security threats. One of the major threats and hardest
security problems e-government faces are attacks on the
cloud environment [30].

Currently, cloud computing is considered to be the
newest computing paradigm that offers numerous flexible
and consistent services using virtualization technology
that is used in the next generation of the data centers. Not
only private companies and individuals but also
government departments are trying to increase service
availability through cloud computing infrastructure.
Cloud computing by means of its capacity, resilience and
cost minimization that provides the capability to share
resources in a pervasive and transparent way, also it has
the ability to perform procedures that meet different
needs. Moreover, cloud computing offers on-demand
services to the users and can have the ability to access
common infrastructure.

NIST which is the National Institute of Standards and
Technology, identifies five fundamental specifications of
cloud computing as on-demand self-service, broad
network, access resource pooling, measured service, and

rapid elasticity [32]. It also defines that the cloud offers
services in four different deployment models (hybrid and
community, private, public). It states that cloud providers
provide the services in three service models namely
infrastructure as a service (laaS), platforms as a service
(PaaS), and Software as a service (SaaS), and it is on the
period of development to provide everything as a service
(XaaS) [32]. Grobauer at al [33] shows cloud service
models together with cloud deployment models, and the
fundamental characteristics of this environment.

Due to its capabilities and cost effectiveness, cloud
computing has been attracting the attention of many
academic entities as well as many organizations [31].
High availability in cloud computing is essential. The
availability in the cloud requires the use of cloud
resources and services by authoritative users, based on
their demands [34]. However, threats related to data
confidentiality and service availability can threaten the
cloud environment due to its resource multi-tenancy and
sharing features [35]. The impacts of the non-availability
of services and resources in the cloud are calamitous; and
this can lead to a partial or even total failure of delivering
the required service [34].

In the cloud computing, programs and data are stored
in cloud. So data and programs can easy accessible
anywhere, anytime. The explanation of “cloud
computing” from the National Institute of Standards and
Technology (NIST) is that cloud computing enables
ubiquitous, convenient, on-demand network access to a
shared pool of configurable computing resources (e.g.,
networks, servers, storage, applications, and services) that
can be rapidly provisioned and released with minimal
management effort or service provider interaction [11].

Cloud computing assures that is sharing of computing
resources convenient on-demand. Cloud computing
directly uses resources, collected of all the computing, via
software. Users can buy the computing resource that they
are needed.

The deployment model for the discussion throughout
this paper would be Public Clouds (and also Hybrid
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Clouds). In Public Cloud deployments Cloud platform
cannot be relied upon as the cloud infrastructure is run at
service provider premises and open for public use. In
Hybrid Clouds too part of the cloud infrastructure is run at
service provider. Whereas in Private Cloud deployments
the platform can be trusted since it is completely within
users premises [28].

Cloud computing proposes decreased maintenance
and complexity, enhanced scalability, and operational
risks. These proposals are realized with the cloud
“Infrastructure-as-a-Service” (laaS), “Platform-as-a-
Service” (PaaS), and “Software-as-a-Service” (SaaS).
Since the cloud service model is an important
architectural factor when discussing key managements
aspects in a cloud environment, we are reproducing below
the definitions for the service models provided by NIST
in SP 800-145, “The NIST definition of Cloud
Computing™:

1. Infrastructure as a Service (laaS):

The capability provided to the Consumer is to
provision processing, storage, networks, and other
fundamental computing resources where the Consumer is
able to deploy and run arbitrary software, which can
include operating systems and applications. The
Consumer does not manage or control the underlying
cloud infrastructure, but has control over operating
systems; storage, deployed applications, and possibly
limited control of select networking components (e.g.,
host firewalls).

2. Platform as a Service (PaaS):

The capability provided to the Consumer is to deploy
Consumer created or acquired applications onto the cloud
infrastructure that are created using programming
languages and tools supported by the Provider. The
Consumer does not manage or control the underlying
cloud infrastructure, including network, servers, operating
systems, or storage, but has control over the deployed
applications and possibly the application-hosting
environment configurations.

3. Software as a Service (SaaS):

The capability provided to the Consumer is to use the
Provider’s applications running on a cloud infrastructure.
The applications are accessible from various client
devices through a thin client interface, such as a web
browser (e.g., web-based email). The Consumer does not
manage or control the underlying cloud infrastructure,
including network, servers, operating systems, storage, or
even individual application capabilities, with the possible
exception of limited user-specific  application-
configuration settings.

Cloud computing is a trend in application architecture
and development, as well as a new business model. The
success of many service providers, with Amazon as a
remarkable example, has demonstrated that the model can
be applied to a wide variety of solutions, covering the
different levels defined in the cloud paradigm. We can
consider that cloud computing is at a mature stage,
although there remain some limitations and challenges.
Cloud computing brings important benefits for
organizations that outsource data, applications, and
infrastructure, at the cost of delegating data control. The
information is processed in computers that the users do
not own, operate, or manage. In this scenario, the user

does not know how the provider handles the information,
and therefore a high level of trust is needed. The lack of
control over physical and logical aspects of the system
imposes profound changes in security and privacy
procedures. Currently there is even a lack of service level
agreements between providers and users regarding
security [24].

Multiple data centers are run for storing and
maintaining the users’ data. This multiple data centers are
situated in different geographical location in the world.
Users’ data are stored in the data centers of cloud and
controlled and monitored by cloud service providers.
Users don’t have any control or rights on their data stored
in the cloud not even know the location of the data in
cloud. This nature of cloud makes many security related
issues on the data stored in the cloud. The big problem in
cloud is security of data in the cloud. Cloud data are
attacked by insiders as well as outsiders in different ways
[25].

In the cloud computing, users aren’t necessarily able
to know where their data is located. They just use
whenever they want to. Users upload all their data to the
cloud. There is a need to be hidden in this data or to have
special data. The user is unaware of where and how the
data is stored. In this case, a data security problem arises.
Cloud providers are responsible for ensuring the safety of
data in the cloud. Cloud providers must provide data
confidentiality, integrity, and availability (CIA). Since
there is a problem with the data, the institutions that will
be held responsible for it are the cloud providers.

Cloud computing which has data in different forms as
demonstrated in the figure 1, has some critical problems
such as eaves dropping, unauthenticated access, user
privacy, various hackers’ attacks and leakage and data
theft. And this problems are increased day by day.

Data is undefended to attack independently of where
it is stored. This is why encryption schemes are used to
ensure the security of the cloud-critical data. The user
specifies the encryption key. If user wants to change the
existing encrypted file again, user will open the encrypted
text using this password.

Amongst functional encryption schemes “ldentity
based encryption”, “Attribute based encryption” and
“Predicate-based encryption” in all of which, the data
owner encrypts the data using public key and also
predefines granular access privileges for the rest of the
users to access it. Users would then get secret keys from a
trusted key server and then decrypt parts of the encrypted
data based on their assigned privileges. Such property is
very important when different levels of access control
needs to be enforced on the encrypted data. But by design
they do not provide Output Privacy required in Cloud
Computing set up [28]. However, cryptography should
ensure:

e Data Integrity: information is important when it
is true, data integrity supply this vulnerable point.

e Authentication: it assigns who you are or what it
is.

e Confidentiality: it is interested in to prevent cyber
theft and privacy.
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Data forms in the cloud infrastructure

data at rest

data in transit

data in process

data linage

data retenton

data destruction

Figure 1 Data Forms in Cloud [25]

2  Cryptography

Cryptography is a science which is used mathematics.
1t uses mathematics in encryption algorithms. Encryption
algorithms work two ways. First part is encryption. In this
part plaintext is the input and encryption algorithms run
on the plaintext. So cipher text is occurs. Second part is
decryption. 1n this part, cipher text in the input and
plaintext is the output. Cryptography terms:

e Sender and Recipients

e Keys: They are important parameters in
cryptography. They are used for encryption or decryption

e Plaintext (P) : Unencrypted text

e Cipher text (C) : encrypted text

e Encryption Algorithm (E) : it is used for the
transform the plaintext to encrypted text

e Decryption Algorithm (D) : it is used for the
transform the cipher text to plaintext with keys

e Cryptanalyze: it means solving cipher
text without key.

Plaintext - C=D {C, Key}

Cipher text > C = E {P, Key} (Fig. 2)

As for as concerns Cloud computing, the security
concerns are file systems, network traffic, end user data
security and host machine security which cryptography
can clear the some extent and thus helps organizations in
their unwilling recognition of Cloud Computing. [1]

As is demonstrated in the figure 3, cryptographic
methodologies are divided into unkeyed primitives,
symmetric key primitives an public key primitives.
Security Algorithms are classified broadly as:

e Private Key / Symmetric Algorithms: These
algorithms uses the same key to encrypt and decrypt data.
Their processing speed is fast. Example: RC6, 3DES,
Blowfish, 3DES.

e Public Key / Asymmetric Algorithms: These
algorithms use private and public keys to decrypt and
encrypt document. If compared to the single key
symmetric algorithms, these algorithms have slow speed

and thus a high computational cost. Example: Diffie
Hellman and RSA.

e Signature Algorithms: these algorithms use keys
that are sign and authenticate. Examples: RSA, DH

e Hash Algorithms: In this algorithm, size of data
which are used in encryption algorithms, is fixed.
Examples: MD5, SHA

a. Symmetric Algorithms

An encryption procedure is symmetric, if the
encrypting and decrypting keys are the same or it’s easy
to derive one from the other. In nonsymmetrical
encryption the decrypting key can’t be derived from the
encrypting key with any small amount of work. In that
case the encrypting key can be public while the
decrypting key stays classified. This kind of encryption
procedure is known as public-key cryptography,
correspondingly symmetric encrypting is called secret key
cryptography. The problem with symmetric encrypting is
the secret key distribution to all parties, as keys must also
be updated every now and then [22]. Symmetric
algorithms are normally capable of processing major
quantity of data and from computing viewpoint. So has
lower overhead on the systems and have high accelerate
for performing decryption and encryption. Symmetric
algorithms encrypt plaintexts as Block ciphers on constant
number of 64-bit units or as Stream ciphers bit by bit at a
time [10].

Symmetric Algorithms have some problems:

e In symmetric algorithms receiver and sender
have to share secret key between each other. In this
process third person can learn the secret key.

e Then the third person can decrypt the cipher text
and change the context in text. And then, the third person
encrypts the new text. So receiver and sender cannot
understand the changing.These algorithms have one key.
And if hackers have enough cipher text, s/he can learn the
key using brute force attack.
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Figure 3 A taxonomy of cryptographic primitives

b. Asymmetric Algorithms

Asymmetric Algorithms use private and public keys
to decrypt and encrypt document. The keys are related
between each other. Public key shared with everyone.
Public key or private key is used for encryption. The other
key that isn’t use in encryption process is used for
decryption. Most popular asymmetric algorithms are
RSA, ECC and Diffie-Hellman.

i. RSA

RSA Algorithm named after its inventers (Rivest,
Shamir, and Adelman) is best suited for data security Web
and Cloud based environments. In the Cloud Computing,
the users’ data is first encrypted. Then the cipher text
stored on the Cloud. In RSA use two keys that are related

between each other. Public key is shared with everyone
and Private Key is known only to the end user. In this
Algorithm, the public and private keys are generating
from prime numbers by multiplying that is a mathematical
formula, the numbers together.

RSA is being multiplicative homomorphic. It means
that multiply the cipher texts to discover the product of
the plain text. Therefore the cipher text of the product is
the effect of the result. [1]

Digital Signature with RSA encryption algorithm

The digital signature schemes or digital signatures
are showing the correctness with a mathematical scheme.
RSA algorithm works to encrypting the data while we are
transferring it over the network. The idea of using RSA
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with digital signature is proposed by the authors [4].
Working steps of the proposed scheme:

e Bob wants a document from Alice.

e A record which Bob needs is taking by Alice
from cloud.

e The record, using by some Hash function will be
divided into small chunks. And finally message digest is
occurring.

e Using RSA Algorithm Alice encrypts the
message encapsulate with Bob’s personal key.

o After that Alice adds her digital signature in the
result cipher text.

o For verification of signature, the cipher text will
decrypt to the plain text by Bob with Alice public key and
Bob’s private key.

ii.  Diffie-Hellman Key Exchange (D-H):

Diffie-Hellman is a way for swapping keys which
are using in cryptography. In the first, to operate for the
embed communication determinations a shared hidden
key. This key swap operate provides between the two end
users that have no previous information of each other to
jointly build a published hidden key over untrusted
internet. Then a third session key is calculated. So the
third key isn't clearly be reproduced by a hacker.

Digital Signature with Diffie Hellman Key Exchange
and AES Encryption Algorithm

The authors have selected to make use of a
combination of key exchange algorithm and
authentication technique blended with an Advanced
Encryption Standard (AES) encryption algorithm. This
combination is referred to as “Three way mechanism”
because it ensures all the three protection scheme of data
security, verification, and authentication, at the same
time. [11]

When the key in connection is cut, the institution of
Diffie Hellman key swap serve it pointless. Until key in
connection is pointless without user’s special key,
imprisoned solely to the lawful user. Developed three way
mechanism architecture makes it hard for hackers to
fracture the security system, thereby safety data stored in
cloud.

o Diffie Hellman algorithm is used to generate keys

e For authentication use digital signature,

e To decrypt or encrypt user’s document uses AES
algorithm.

All this is implemented to provide trusted computing
environment in order to avoid data modification at the
server end.

\

]
L

CLIENT 1

CLIENT2

CLIENTN
"

Figure 4 Proposed Architecture
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When client is in need the file, client is downloaded
from cloud server. File to be downloaded is selected;
authentication begins the using digital signature after, to
decrypt the saved file uses AES and the file can accessible
by the client. [11]

c. Cryptography Summary

v' When the key size is big, it more difficult to
decrypt the encrypted texts, which one by one makes the
algorithms effective and efficient.

v’ Using a single secret key algorithm is the most
important subjects when working with users who get into
touch over untrusted internet. Changing frequently or
keeping as secure as possible during the distribution phase
in secret key is an only way.

RSA’s strong side, RSA use the two prime numbers,
and multiple this numbers for the generate key. When the
numbers are reduced the possibility of the decryption by
hackers increased.

Prime number growth;

e Bit number required for encryption

e Maybe more powerful machines are necessary.

¢ Additional memory areas required.

(as a service)

\

il

Servers
Virtualisation
Server HW

Storage

Managed by Vendor
A
NMNianaged by Vendor
A

Managed by Vendor
|

Networking

(as a service)

Runtimes
Security&Encription
Databases
Servers
Virtualisation
Server HW
Storage

Networking

3 Challenges in Cryptographic Operations & Key
Management for laaS

According to NIST for each service model, Figure 5
below uses a building-block approach to depict a
graphical representation of the cloud Consumer’s
visibility and accessibility to the “Security and
Integration” layer that hosts the key management in a
cloud environment. As the figure shows, the cloud
Consumer has high visibility into the “Security &
Integration” layer and has control over the key
management in a laaS model, while the cloud Providers
implement only the infrastructure-level security functions
(which are always opaque to Consumers). The Consumer
has limited visibility and limited key management control
in a PaaS model, since the cloud Provider implements the
security functions in all lower layers except the
“Applications” layer. The cloud Consumer loses the
visibility and the control in a SaaS model and, in general,
all key management functions are opaque to the cloud
Consumer, since the cloud Provider implements all
security functions [27].

laaS cloud service security capabilities (SC),
possible  architectural  solutions (AS) and the
cryptographic key management challenges can be
demonstrated in the table 1.

(as a service)

Applications
Runtimes
Security&Encription
Databases
Servers
Virtualisation
Server HW

Storage

Networking

[

Figure 5 Cloud Service Models and Data Protection (Courtesy of CIO Research Council [CRC])

Table 1. Security capabilities, solutions and challenges in laaS [27]

Security Capabilities (SC)

Possible Architectural Solutions

Key Management Challenges

laaS-SC1: The ability to authenticate
pre-defined VM Image Templates
made available by a cloud Provider
for building functional, customized
VM instances that meet a cloud
Consumer’s needs

the templates can be digitally signed by
the cloud Provider.

entails the bootstrapping
problem and hence, requires a
comprehensive security analysis,
rather than just an examination
of the key management
challenge
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l1aaS-SC2: The ability to authenticate
the API calls sent by the cloud
Consumer to the VM Management
interface of the cloud Provider’s
Hypervisor environment

laaS cloud Provider can implement
functionality whereby the VM
Management Interface of the Hypervisor
only accepts and executes authenticated
API calls

Cloud Consumers need to secure
the private key of the
public/private key pair that is
used to sign the VM
Management commands on their
system

1aaS-SC3: The ability to secure the

communication while performing

administrative operations on VM
instances

SSH can be used to enable the VM
instance to authenticate the Consumer
using cryptographic means

Cloud Consumers need to secure
the private key of the
public/private key pair that is
used to authenticate themselves,
using the best enterprise security
mechanisms.

1aaS-SC4: The ability to secure the
communication with application
instances running on VM instances
for application users during cloud-
service usage,

The most common technology employed
is the Transport Layer Security (TLS)
protocol. TLS, just like SSH, can be used
to enable the service instance and client
to authenticate each other using a
cryptographic means.

The secure session requires the
presence of an asymmetric key
pair (private and public keys) for
a service instance and an
optional key pair on the client
side, as well.

laaS-SC5:

The ability to securely store static
application support data securely
(data not directly processed by
applications)

To support applications running on leased
VM instances, 1aaS cloud Consumers
need secure storage services to store
relatively static data such as applications’
source code, reference data used by
applications, preferred VM Images, and
archived data and Logs.

The data that is not processed by
or written to by applications can
be encrypted at the cloud
Consumer site before being
uploaded to the cloud Providers
file storage service.

1aaS-SC6: The ability to securely
store application data in a structured
form (e.g., relational form) securely
using a Database Management
System (DBMS)

The whole database is protected with a
single Database
Encryption Key (DEK) that is itself
protected by more complex means,
including the possibility of using a
Hardware Security Module (HSM).

Since the laaS cloud Consumer
has administrative control of the
subscribed DBMS instance, it
has control over the DEK as
well.,

1aaS-SC7: The ability to
securely store application data that is
unstructured

This operation requires storage-level
encryption similar to
Transparent/External encryption

The same key management
challenges apply

4 Recent Threats

Cloud use is increasing day by day. The spread of the
cloud is actually a good development. However, this
development brings new problems as well. Security
researchers are found the new wvulnerabilities and have
released tools that could help users recover files encrypted
by two relatively new ransomware threats: PowerWare
and Bart.

PowerWare (PoshCoder) aimed the healthcare
organizations. 1t was first spotted in March. It noticed
because it was implemented in Windows PowerShell, a
scripting environment designed for automating system
and application administration tasks. New version of
PowerWare threat called Locky have recently found by
Researchers. Locky uses the extension .locky when cipher
text and sends the some ransom note used by the real
Locky ransomware. Fortunately, PowerWare is nowhere
near as powerful as the ransomware programs it imitates.
PowerWare uses the AES-128 encryption algorithm, but
with a hard-coded key.

Researchers managed to crack another ransomware
program called Bart. Bart first appeared in June. This
threat locks files inside password-protected ZIP archives.
It doesn't use advanced encryption algorithms. In the Bart
infections, affected files original name and extension will
changed with .bart.zip. Bart uses ZIP-based encryption.
Its key is a complex and very long. Using brute-force

methods, the researchers have work out a way to guess
the key.

Recent event should be a wake-up call for the mnternet
is a dangerous place if your computers and networks are
not taking at least basic protection. In 12 may 2017, there
was a large-scale massive wave of ransomware attacks in
National Health Service (NHS). This malware, known by
various names including WannaCry and Wanna
DecryptOr, is understood to have originated from a leak of
the US NSA cyber tools. Based on the latest information
WannaCry fits well into the classical definition of worm.
It has two main parts, a worm module and a ransomware
module. All it takes is for one user on a network to be
infected to put the whole network at risk. WannaCry’s
propagation capability is reminiscent of ransomware
families like SAMSAM, HDDCryptor, and several
variants of Cerber—all of which can infect systems and
servers connected to the network. WannaCry ransomware
targets and encrypts 176 file types. Some of the file types
WannaCry targets are database, multimedia and archive
files, as well as Office documents. [18]

There are a few basic measures that must be taken to
protect against cyber-attacks. These

« Having an anti-virus software

«  Keep this software update

»  Prevent direct access to important data

« Back up important files to a local hard drive.

»  Keep the data encrypted

10
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There are some products that prevent these attacks.
One of them is Malwarebytes software. Software that
prevents attacks is wannakiwi software. This utility
allows machines infected by the WannaCry ransomware
to recover their files. wanakiwi is based on wanadecrypt
which makes possible for lucky users to :

» Recover the private user key in memory to save it
as 00000000.dky

» Decrypt all of their files

The Primes extraction method is based on Adrien
Guinet's wannakey which consist of scanning the
WannaCry process memory to recover the prime numbers
that were not cleaned during CryptReleaseContext().
WannaKiwi has some limitations;

e Firstly, this method relies on scanning the
address space of the process that generated those keys.

e Secondly, we do not know how long the prime
numbers will be kept in the address space before being
reused by the process.

This is not a perfect tool, but this has been so far the
best solution for victims who had no backup. Wannakiwi
method has working capacity in 32-bit operating systems.
How 64-bit operating systems will work is not yet clearly
defined.

A study, proposes a cryptographic scheme for cloud
storage, based on an original usage of ID-Based
Cryptography (IBC). Proposed solution has several
advantages. First, it provides secrecy for encrypted data
which are stored in public servers. Second, it offers
controlled data access and sharing among users, so that
unauthorized users or untrusted servers cannot access or
search over data without client’s authorization. During the
last decade, IBC has been enhanced by the use of the
Elliptic Curve Cryptography (ECC). As a consequence,
new ID-based encryption and signature schemes emerged
[26].

The greatest feature of the ECC encryption algorithm
is that it can provide the security level provided by other
public key cryptography systems with lower key values.
Along with the development of the technology, newly
created encryption algorithms should adapt to this
hardware structure. It is very important to secure the
newly created wireless networks. With the security
provided, it is very important to use the limited bandwidth
of the encryption algorithms to be used in wireless
networks. ECC is also a very important encryption
algorithm for wireless networks with low key usage. As a
result, ECC is an open key encryption algorithm with very
important advantages that the RSA encryption algorithm
can take place [36].

In cloud computing, users have to rely on service
providers because they do not have detailed and detailed
information about how their data is stored. It is critical to
make this a little more secure with hardware-assisted
cryptography algorithms built with system-level designs.
However, a problem arises when using biometric
information for security purposes: To what extent will the
security of biometric information be kept confidential? If
each biometric data is considered to be a unique key that
is unique to the person, it is possible that the person can
be used as a security enhancing element in entry and exit.
Biometric data are precious biologically derived features
that cannot be changed. For this reason, a system design

should be made considering the safety of these special
data [24].

In the past days, some of the famous people in the
cloud, hiding in the clouds of personal data of malicious
third parties have taken place in the media claim. This
suggests that access to cloud computing should be more
controlled. From this, it is reasonable to authorize the use
of unchangeable and irrevocable properties of the person
during access to the personal account. It is more
confidential to check on their own, not directly on the
cloud, due to the fact that people have their own specific
biometric data, concern for passing third parties, and even
distrust of cloud service providers. For this reason,
besides personal cipher, besides fingerprint data control
and secret key production processes based on received
biometric data should be studied included in order to
protect accounts from unauthorized access. The secret key
is an important parameter to be used in the
communication phase with the cloud.

A different approach to other tasks should be
designed and tested on an application basis, with an
available key from biometric data and the implementation
of a hardware module design. As mentioned in [37] and
[38], the processing of the fingerprint data with a function
similar to the hash function has been used to generate a
unique number. The unique ID obtained has been
integrated into the designed system and an important step
has been taken in terms of its applicability with this
aspect.

There are also some specific problems that tries to
provide solution for the could privacy. One of them is
pCloud. With pCloud’s unique client-side encryption
functionality users’ files are safely hidden from any
unauthorized access. pCloud Crypto lets users protect
their confidential files with high-end security, making it
as easy as placing a file in a folder. pCloud's security
application encrypts data on user's computer, and uploads
only the encrypted version to the servers. Files never
leave user's device, so there is no way that anyone
receives sensitive information in a plain version. We
apply zero-knowledge privacy, meaning that encryption
keys are not uploaded or stored on pCloud servers, and
we are incapable of viewing user files. The encryption
key (Crypto Pass) is only available to the one who creates
it, i.e. the user. However this solution is still prone to
ransomeware that encript even encripted data making it
uneccessible.

Authentication is done by calculating cryptographic
hash of the data during encryption and decryption, and
comparing the results. There are two popular approaches
to that: one is to calculate the checksum of the whole file,
another is to calculate checksums of small blocks in the
file. The downside of the first approach is that you need to
have the whole file in order to authenticate it, which may
not be the case. Partial file modifications are also
problematic in this case and might also require access to
the full file. The second approach is vulnerable to several
types of attacks. Most likely, the service provider may
construct a version of the file that never really existed by
combining different small blocks in different ways. In
pCloud Crypto we solve this problem by using a tree of
hashes (also called Merkle tree, similar to what Bitcoin is
using as a central part in its protocol).By now, the
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combination of all keys and security layers that pCloud
uses has proven to be unbreakable.

5  Future Direction

In cloud computing, every day a new weakness can
be detected. Developed encryption systems are constantly
focused on ensuring that third users do not understand. As
we have seen from the most recent attack, making the
verb incomprehensible should not be the real transaction.
The biggest shortcoming of existing encryption systems is
that the encrypted data cannot be secured.

We encrypted a text. The text now becomes one that
only the key can understand to read freely. An attacker
has received encrypted text that we know is safe for our
encryption and encrypted it with an algorithm developed.
We have provided the reliability of the data using
encryption, but we cannot reach the data at this time. If
the assailant tells us that he will give us back the money
after we have received his medic, we do not have a thing
to do.

The real problem here is the creation of encrypted
data in the read-only format. When | say read-only, there
is no technology that can change the format in the coded
text that | mean. Encrypted text cannot be modified. To be
formatted, the encrypted text should be in the format such
as jpg, system file, pdf (as visual jpg file), etc.

New attacks, newly discovered weaknesses or new
methods put forward are research topics for the future.
New research topics determine the direction in which
systems go. According to research, the most recent topic
in the field of cloud computing cryptography is to prevent
re-encryption of cipher text. It is aimed to prevent the
attacks that make it impossible to be encrypted by re-
encryption.

Furthermore, by the advent of quantum computers,
CPU

6 Conclusion

Cloud provides many benefits to its users but it has
some security problems due its advanced nature of cloud.
Data outsourcing is widely popular due to the computing
power of cloud. At the same time, security of outsourced
data is a question from all the cloud users [25].

Privacy and security in cloud can be said to be
achieved when users have control over information they
want to reveal to cloud and who can access their
information. Without guarantee of security and privacy
users can't make shift to cloud only on the basis of lower
cost and faster computing. Certain cloud related standards
and cryptographic methods for security are coming to
existence, still there is long way to go for public cloud to
become a trustworthy computing environment [29].

Cloud computing is arising a popular platform in
computing industry. Corporate organizations and private
and public enterprise are using the Cloud services. But
they are facing with threats which are privacy, data theft
issues and security. In the organization is a mandatory
requirement that Reducing data storage and processing
cost. In decision making process of all the organizations,
always the most important tasks is that information and
analysis of data. In the cloud, security algorithms are used

for needs to be properly used for provide end user
security. A lot of techniques about the data protection and
to achieve highest level of data security have been
proposed by researchers in the cloud. For the acceptable
cloud computing is required more works.

Classic  Encryption methods make the data
incomprehensible, so that they cannot be used even if they
are played. Nowadays, the newly developed cyber-attacks
are not understood by the original owner of the ciphered
encrypted data, and it is impossible to solve the cipher.
The most recent example of this type of attack is the
WannaCry attack.

According to the latest academic studies; now end
users are not using just one encryption algorithm to
protect their data. They use multiple encryption
algorithms to protect data. Thus, the point where one
algorithm is missing is completed with the other
algorithm. The latest technological news and technology
is to ensure the protection of the encrypted data and to
allow the cryptographer to freely use it again when
requested.
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Diinyada ve tilkemizde Psyllidae familyasina ait tiirler giderek yayginlagsmaktadir. Bu baglamda Psyllidae familyasina ait tiirlerin ekonomik 6nemi ve
miicadelesi de daha 6nemli bir konu haline gelmektedir. Psyllidler tarimsal tirtinlerden narenciye, zeytin, armut, patates ve domates gibi sebze ve meyvelere
zarar vermektedirler. Bu zararlar neticesinde iiriin kayiplari ve ekonomik zararlar meydana gelmektedir. Psyllidlerin meydana getirdigi bu zararlar azaltmak
ve 6nlemek igin ¢esitli miicadele yontemleri kullanilmaktadir. Kiiltiirel, fiziksel, kimyasal, biyolojik ve biyoteknik miicadele yontemleri ve entegre zararl
yonetimi IPM (Integrated Pest Management) bu yontemlerden bazilanidir. Entegre zararh yonetimi zararhlarla miicadelede, tiim miicadele yontemlerinin
bir arada kullanilarak yapildig:1 miicadele seklidir ve bu miicadele yonteminin dogru bir sekilde uygulanmasi ile bu familya tiirlerinin zararlarinin 6nemli
derecede azalacagi diisiiniilmektedir. Bu makalede Psyllidae familyasinin ekonomik 6nemi ve miicadelesi ile ilgili bilgiler verilmektedir.

Keywords: Ekonomik onem, Miicadele, Psyllidae,

1 Girig

Psyllidae (Hemiptera, Psylloidea), son derece
ozellesmis ve bitki 6ziinden beslenen Sternorryncha'nin
kiigiik bir grubunu (~ 3800 tiir) olusturmaktadir. Psyllidler
geleneksel siniflandirmada tek bir familya olarak kabul
edilmislerdir ancak son smiflandirmalar, grubun toplam
yedi familyaya boliindiigiinii gostermektedir. Mevcut
tanimlamalar hala Psyllidac familyasinin igerisinde
70'den fazla cins bulundugunu gostermektedir [1].

Psyllidler 2-4 mm boylarinda olup giiglii sigrayici
bacaga ve uzun antenlere sahiptirler. Ustten bakildiginda
basin 6n kenarinin diiz olmasi, kanatlarindaki uzunluguna
damarlarin azlig1 ve anten yapilarmin ¢ok farkli ya-pilara
sahip olmasmdan dolayr kolaylikla taninabilmektedirler
[2].

Psyllidlerin yumurtalar1 uzunca oval olup genellikle
kaidede kisa bir sap bulunmaktadir. Bu sap bitki dokular1
icine yerlestirilmektedir. Bitki dokusunda bulunan su, bu
sap vasitastyla yumurta igine gelmekte ve embriyonun
gelisgmesine yardim etmektedir. Psyllid nimfleri ¢ok
karakteristiktir. Nimfler yassi, oval veya uzunca
viicutludur. Ayrica bariz sekilde kanat c¢ikintilarina
sahiptirler, iizerleri tiiyll, ¢iplak veya mumsu bir madde
ile Ortilmiistir [3]. Psyllid nimfleri kurakliga karsi ¢ok
duyarhdirlar.  Ozellikle yiiksek sicaklik —dereceleri
bunlarin popiilasyon yogunluklarmi ayarlamada 6nemli
rol oynamaktadir. Nimf dénemlerinde ¢ok defa koloniler,
halinde yasamaktadirlar. Psyllidlerin hemen hepsi bes
nimf donemi gecirdikten sonra ergin hale gecerler.
Psyllidlerin 5.nimf doneminde erkek ve disiler morfolojik
olarak ayrilabilirler. Bitiin psyllidler yumurta ve nimf
donemi gegirmekte ve eseyli olarak cogalmaktadirlar
Yeni ¢ikan ergin, genellikle bes giin i¢inde yumurtlamaya
baglarlar. Bununla beraber kis1 geciren erginlerde
yumurtaliklarin gelismesi uzun siirmektedir. [4].

Psyllidler  genellikle kist  yumurta  halinde
gecirmektedirler. Ancak bazi tiirler kis1 ergin halde de
gegirebilmektedir. Kist ergin halde geciren tiirlerin, kis
formlar1 morfolojik olarak yaz formlarindan oldukga
farkli olmaktadir. Sicakliklar ve konuke¢u bitkiler uygun
oldugu zaman psyllidler ilkbaharda bol olarak
bulunmaktadir. Cogu psyllid tiiriiniin, sicak havalarda
yumurtadan ergine geligimini tamamlamak i¢in yalnizca
birkag haftaya ihtiyact bulunmaktadir. Serin havalarda
gelisme ve tireme durur ya da ¢cok yavaslar ve bazi tiirlerde

sicak hava popiilasyonu baskilayabilmektedir [5].Psyllid
erginleri ciftlestikten yaklasik 2-5 giin sonra basta
yapraklarin st ylizeyi olmak iizere, alt yiizeyine ve
sirgiinlerdeki ug¢ yapraklara yumurtalarini birkag tane
veya ¢oklu gruplar halinde birakmaya baglamaktadirlar.

2 Psyllidae Familyasinin Zarari ve Ekonomik Onemi

Psyllidler, diinya ¢apindaki tarimsal ve ormancilik
driinlerinin 6nemli zararlilar1 olarak bilinmektedir. Bu
bocekler dogrudan beslenme yoluyla veya vektorliik
ettikleri bitki patojenleri tarafindan bitkilerin zarar
gbrmesine neden olabilmektedirler [6]. Psyllid vasitasiyla
bulasan bakteriyel hastaliklar ¢ok yillik ve yillik bitkilerde
giderek onem kazanmaktadir. Bunun yani sira Psyllidler
meyve bahgelerinde de Onemli zararlara neden
olmaktadir. Agaglara, yapraklara ve meyvelere ¢esitli
sekillerde zarar vermektedirler. Meydana gelen hastaliklar
ve zararlar bir bitkinin herhangi bir organinda veya
herhangi bir gelisme déoneminde etkili olabilmekte, verimi
diistirmekte ve bazi bitkilerin niteligini olumsuz yonde
etkilemektedir [7]. Psyllid nimflerinin beslenirken
cikardig tatlims1 madde yapraklara yayilmakta, buradan
agacin meyve ve diger kisimlarina niifuz etmektedir.
Tatlims1 madde iizerinde gelisen sekonder funguslardan
dolay1r agaglar siyah-kurumsu bir hal almaktadir. Bu
duruma fumajin veya karaballik denilmektedir [8].

Bir bolge de yiiksek psyllid topluluklarmin olmasi
bitki bilylimesinin azalmasina, yapismnin bozulmasina,
renk degisikligine ve hatta 6lmesine neden olmaktadir [9].
Psyllidlerin ¢ogu tiiriinde en zararlil donem olarak nimf
donemleri gosterilmektedir. Nimf déonemindeki Psyllidler
konuk¢udan uzaklastirilirsa, meydana  getirdikleri
hastaliklarin ilerlemesinde duraksama goriilmektedir.
Bitki basmna {i¢ ya da dort nimf zarar olusturabilmekte
ancak daha siddetli zararlar i¢in daha fazla nimf
gerekmektedir. Psyllidlerin nimfleri ve erginleri, bitki 6z
suyunu emerek beslenmekte ve bu gekilde de bitkiye zarar
vermektedirler [7].

Cesitli Psyllid tiirleri, narenciye, zeytin, armut,
patates ve domates gibi sebze ve meyvelere zarar
vermektedirler. Her psyllid tirii yalnizca bir bitki
tirinden veya yakindan iliskili bitki grubundan
beslenmektedir. Cogu tiirlin zararli bitki sular1 ile
beslenmesi  sebebiyle  tarim  zararlilar1  olarak
goriilmektedirler.  Bazilar1 ise viral hastaliklar
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nakletmekte ya da galler olusturmaktadr [10].
Psyllidlerin zararlarinin fazla olmasi nedeniyle ekonomik
onemleri de o Olgiide biiyiik olmaktadir. Sebze ve
meyvelere direkt veya dolayli olarak verdikleri zarar
sebebiyle triinlerin pazar degerini diisiirmektedirler.
Kaliteli iriin olusamadigi icin ekonomik kayiplar
meydana gelmektedir ve iireticiler sikint1 yagsamaktadirlar.

2.1 Ekonomik Onemi Olan Bazi Psyllidae Tiirleri ve
Zararlan

Cacopsylla pyri (Linnaeus, 1761)

Cacopsylla pyri armut bahgelerinde ciddi zararlara
sebep olan psyllidae familyasmin 6nemli tiirlerinden biri
olarak goriilmektedir. C. pyri nimf ve erginleri, armut
agaclarinda dogrudan ve dolayli olmak {izere iki sekilde
zarar vermektedir. Ozellikle nimfler tarafindan agaclarin
¢icek, yaprak ve tomurcuklarmin sokulup emilmesi
suretiyle dnemli derecede zararlara neden olurlar. Emgi
sonunda zarar goren kisimlarda klorofil pargalanmasi ile
renk degisimleri ve lekeler meydana gelmektedir.
Zamanla bazi organlarda kuruma ve ¢iceklerde ise meyve
olusamama durumu meydana gelmektedir. Kurumalar
neticesinde cicek, yaprak ve meyve dokiilmeleri
olmaktadur[11].

Tiirkiye’ de C. pyri (L.)’ nin sorun olmasina neden
olan ana faktorler; armut bahgelerinde ozellikle yazin
yanlis ve asir1 dozda ilag kullanimu ile zararli — predator
dengesinin bozulmasi, insektisitlere karsi dayaniklilik
olusturmas1 ve zararlinmn gelisimine uygun olan iklim
kosullar1 olarak sayilabilmektedir[12]

Diaphorina citri (Kuwayama, 1908)

Asya turunggil psyllidi, (Diaphorina citri
Kuwayama) narenciye bahgelerinin anahtar zararlisi
durumundadir. Asya turunggil psyllidinin esas zarari
Huanglongbing (HLB) olarak bilinen hastaliga neden olan
Candidatus liberibacter asiaticus isimli bakteriyi
tagimasidir. Asya turunggil psyllidi erginleri ve nimfleri
HLB'min nedensel ajani olan bu bakteriyi narenciye
bahgelerine bulastirmakta ve zarara sebep
olmaktadirlar[13]. D.citri zararlisindan dolayr meyveler
olgunlasamamakta, normalden kiiciik ve yamuk bir
sekilde gelisme gostermektedirler. Siirgiinler kurumaya
baslamakta ve bulasik aga¢ bulasmadan birkag yil sonra
Olmektedir[14].

Agonoscena pistaciae (Burckhardt & Lauterer, 1989)

Agonoscena pistaciae antepfistigi psillidi olarakta
bilinmektedir ve antepfistig1 bahgelerinde ekonomik
olarak zararlar vermektedir. Erginler nisan ay1 bagindan
itibaren ¢ikar yumurtalarini taze yapraklara ve siirgiin
uclarma birakmaktadirlar[15]. Yumurtalardan ¢ikan
nimfler yapraklarda bitkinin 6zsuyunu emerek beslenir ve
bu durumda agaca zarar vermektedirler. Diski olarak
tathms:1 bir madde salgilamaktadirlar. Zararlinin g¢ok
yogun oldugu agaclarin alt1 tathms: maddelerin
kristallesip yere dokiilmelerinden dolay1 bembeyaz bir hal
almaktadir[16].

Euphyllura spp.

Zeytin pamuklu biti olarakta bilinen bu psyllid tiirleri
zeytin bahgelerinde zarara neden olmaktadirlar. Zeytin
pamuklu bitlerinin nimfleri, zeytin somaklarinda,
tomurcuk saplar1 ve siirglin uglarinda bitkinin 6z suyunu
emerek, agaclarin ve siirgiinlerin zayiflamasina, ¢icek ve
¢icek tomurcuklarinm dokiilmesine neden olmaktadirlar.
Ayrica nimflerinin salgiladiklar1 balimsi bir maddeden
dolay1 da fumajine neden olarak zeytinde kalite ve verim
kayiplarina yol agmaktadirlar[17]. Ulkemizde zeytinlerde
zararli oldugu tespit edilen zeytin pamuklu bitleri E.
phillyreae (Foerster), E. olivinia (Costa), ve E. straminea
(Loginova) tiirleri olarak belirlenmistir. Erginler mart ay1
baslarindan itibaren aktif duruma gecerek, onceleri siirgiin
uclarma ve ug yapraklarma yumurta birakirlar. Daha sonra
¢icek tomurcuklarinin olusmast ile yumurtalarini
tomurcuk saplarina birakirlar [18].

3 Psyllidae Familyasina Ait Tiirlerin Genel Miicadelesi

Bitkisel iiriinlerde iirlin kayiplarmna neden olan zararl
bocek ve diger hayvansal organizma popiilasyonlarini,
meydana getirdikleri zarari Onlemek ya da azaltmak
amactyla, ekonomik zarar seviyesinin altina diistirebilmek
icin uygulanan ydntemlere zararlilar ile miicadele adi
verilmektedir. Zararhlar ile miicadelede kullanilan birgok
yontem bulunmaktadir. Biyolojik miicadele, biyoteknik
miicadele, kimyasal miicadele, fiziksel miicadele,
mekanik miicadele, kiiltlirel yontemler bu yontemlerden
en 6nemlileri olarak goriilmektedir [19].

Psyllidae familyasinin miicadelesinde bu
yontemlerden hemen hepsi kullanilmaktadir. En ¢ok
tercih edilen yOntem biyolojik miicadele olarak
goriilmektedir. Biyolojik miicadele daha etkili, ¢evreye
hi¢bir zarar1 olmayan ve ekonomik bir miicadele yontemi
olarak on plana g¢ikmaktadir. Bu miicadele yontemi
Psyllidlerin dogal diismanlarinin, zararlinin yogun oldugu
bolgeye salinmasi ile gerceklestirilir. Dogal diigmanlar
Psyllidleri baski altina almaktadirlar ve zararlarini bu
yolla engellemektedirler. Coccinellidae, Cicadellidae,
Syrphidae, Chrysopidae ve Anthocoridae familyasina ait
tiirler Psyllidaec familyasmin onemli dogal diigmanlari
olarak bilinmektedir[20].

Kimyasal miicadele uygulamasmin c¢evreye zarar
vermesi ve uygulandig tliriin zamanla kimyasal maddeye
kars1 direng kazanmasi bu ydntemin dezavantaji
olmaktadir. Ayrica bitkilerde kalintiya sebep olarak
bitkininde biyolojisini tahrip etmektedirler. Psyllidlerin
miicadelesinde kaolin, yagh bilesikler, yapiskan tuzaklar
gibi alternatif yontemlerde kullanilmaktadir [11].
Biyoteknik miicadelede yapiskan tuzaklari kullanmak,
zararlilarin istilasimi erken donemde tespit etmek ve
yogunluklarin1 takip etmeyi kolaylastrmaktadir.[ 21].
Partikiil film teknolojileri ise, farkli meyveler tizerinde
olumlu etkiler gosterdiginden, zararhilarm aktivitelerini
azalttigindan ve kimyasal miicadeleye gore gevre dostu
oldugundan dolay1 bitkileri zararlilara kars1 korumada
onemli bir yontem olarak goriilmektedir[22].

Entegre  zararli  yonetimi  (Integrated  Pest
Management) zararlilarla miicadelede, tiim miicadele
yontemlerinin bir arada kullanilarak yapilan miicadele
seklidir. Zararlilar ile miicadelede, onlar1 iyi tanimak,
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biyolojik donemleri ve davramiglart dogal diigmanlari
hakkinda bilgi sahibi olmak, zarar olusmadan alinacak
basit tedbirler ile ¢ok daha pratik, ¢ok daha ekonomik ve
gevreye daha az zarar verilerek yapilabilmektedir [23].

4 Dinyada ve Tirkiye’de Psyllidae Familyasinin
Miicadelesi lle ligili Yapilan Bazi Caligmalar

Etienne ve ark. (2001), asya narenciye psyllidi,
Diaphorina citri Kuwayama'ya kars1 Tamarixia radiata
(Hymenoptera: Eulophidae) tiirii ile biyolojik kontrol
yapmiglardir. Caligmalarinda asya narenciye psyllidinin
bulundugu bahgelere salinan T. radiata bireylerinin
zararll populasyonun o&nemli derecede baskiladigini
bildirmiglerdir. T. radiatanin olduk¢a olumlu biyolojik
Ozellikleri nedeniyle D. citri'ye kars1 biyolojik miicadele
programlarinda  milkkemmel  bir  etkinlikle ile
kullanilabilecegini bildirmislerdir[24].

Hadian ve Seyedoleslami (2001), antepfistigi psyllidi
Agonescena pistaciae  Burkhard&Lauterer’nin ergin
populasyon yogunlugu ve onun esey oranini belirlemek
icin sar1 yapigkan tuzaklar kullanmig ve sar1 yapiskan
tuzaklarm mevsimsel popiilasyon ¢aligmalari i¢in 6nemli
oldugu kanisina varmuslardir[25].

Purvis ve ark. (2002), Ctenarytaina eucalypti ile
biyolojik miicadele i¢in Psyllaephagus
pilosus(Hym:Encyrtidae)'un salinimimni
gerceklestirmislerdir. P. pilosus™n ve okaliptiis (mavi
sakiz) psyllidi C. eucalypti” yi kontrol etmek igin ticari
bir okaliptiis yesillik alanina salmiglardir. Calismalarinin
sonucunda parazitlenen nimflerin ¢ikiginda bir gecikme
ve azalma oldugunu, erginlerde ise biiyiikk oranda
parazitlenme oldugunu bildirmiglerdir. Ayrica P.
pilosus®un C. eucalypti zararlisi i¢in biyolojik kontrol
ajan1 olarak ¢ok iyi bir potansiyel gosterdigini ifade
etmiglerdir[26].

Souliotis ve ark. (2002), A.pistaciae ‘nin
Yunanistan’da antepfistiklarinda 6nemli iiriin kayiplarma
sebep olan bir zararli oldugunu bildirmiglerdir. Ergin
populasyon gelisiminin erken ilkbahardan temmuz
aylarina kadar olan siirede diisiik populasyon dénemi ile
temmuz aymnin sonundan yapraklar dokiiliinceye kadar
gecen populasyonun hizla arttigi yiiksek populasyon
donemini icerdigini belirtmis, 6nemli dogal diismanlar1
icerisinde bulunan Chrysoperlacarnea Steph. ve
Anthocoris nemoralis F. predatorleri ile Psyllaephagus
pistaciae  Ferriere’nin  ikinci  dol  doneminde
gbzlemlendigini belirtmiglerdir. Yine ayni arastiricilar bu
dogal diismanlar igerisinde bulunan P. pistaciae
Ferriere’nin temmuz sonu ile ekim ay1 baslarinda A.
pistaciae’nin populasyonunu énemli 6lgtide diisiirdiigiinii
bildirmislerdir[27].

Pasqualin1 ve ark. (2003), armut psyllidi Cacopsylla
pyri (L.)’nin yumurtlama kontroliinde beyaz agindirict
olmayan, ince taneli yapida olan kaolin esasli bir iiriiniin
etkinligini arasturmuglardir. Caligmalarmin sonuglarinda
mineral yag ve muamele edilmemis kontroller ile
karsilastirildiginda kaolinin uygulamasmm ¢ok iyi bir
etkinlik gosterdigini bildirmislerdir. Kaolin uygulamasi
yapilmis bitkiler {izerinde hi¢bir yumurta bulunmadigmni,
herhangi bir fitotoksik etki gézlemlenmedigini ve gigekler
arasinda  hicbir  zararli nimfinin  bulunmadigini
bildirmislerdir[28].

Erler (2004), yapmis oldugu ¢alismada armut psyllidi
Cacopsylla pyri (L.)’ye kars1 bazi yagh bilesiklerin (balik
cigeri yagi, pamuk tohumu yagi, yaz yagi ve neem yagi)
etkisini aragtrmistir. Calisma sonucunda uygulamis
oldugu yagh bilesiklerin armut psyllidinin yumurta
birakmasida gecikme ve birakilan yumurta sayisinda
azalmanin meydana geldigini bildirmistir. Ayrica yaz
yagmin ve balik yagmin, armut psyllidi disilerine karsi en
umut verici yumurtlama Onleyici oldugunu ortaya
koymustur[29].

Saour (2005), kaolin pargacik filmi ve se¢ilen sentetik
insektisitlerin  fisttk psyllidi Agonoscena targionii
istilasina kars1 etkinligini arastirmustir. Parcacik film ve
bazi bocek oOldiiriiciilerin (teflubenzuron tiyakloprid ve
alfa-sipermetrin), erken ve doénemlik popiilasyonlari
iizerindeki etkilerini degerlendirmistir. Partikiil film ile
islem goren agaclarda, muamele edilmemis kontrol
grubuna kiyasla 6nemli 6lgiide daha az ergin ve nimf
bulundugunu ve bununla birlikte teflubenzuron, alfa-
sipermetrin ve tiyaklopridin, 30 giinlik araliklarla,
sezonun erken donemlerinde piiskiirtiildiiklerinde
antepfistigt  psyllid zararmm  kontrol  edilmesini
sagladigmi bildirmistir. Caligmalar1 neticesinde, kaolin
parcacik film teknolojisinin antepfistigi psyllidine
alternatif bir zararli yonetim araci olarak kullanma
potansiyelini destekledigini ortaya koymustur[30].

Erler ve Cetin (2005), armut psyllidi Cacopsylla pyri
(L.) 'nin iki ardisik yildaki kontrolii igin ¢esitli segici
bocek ilaglarinin etkinligini degerlendirmek {izere bir
arazi caligmasi gergeklestirmislerdir. Calismalarinda {i¢
bdcek bilyiime diizenleyicisi diflubenzuron, piriproksifen-
teflubenzuron, ve bir amin-hidrazin tiirevi amitrazi, tek
basina ve yaz yagiyla (% 1) birlikte degerlendirmislerdir.
Caligsmalar1 sonucunda bocek oOldiriiclilerin ve yaz
yaginin kombine uygulamalariin zararlilarin yumurta ve
gen¢ nimf asamalarint kontrol etmekte daha etkili
oldugunu ortaya koymuslardir. Uriinler yazlik yagla
kombinasyon halinde bile yash (3-5. donem) nimflere
karsi daha az etkili oldugunu ve biiyik nimf
popiilasyonunu baskilayamadigini bildirmislerdir.
Spreylere yag ilave edildiginde, kishk ve yazlik disiler
tarafindan yumurta brakiminda gecikme oldugunu ve
amitrazli yag hari¢, diger insektisitlerin yaz yagiyla
kombinasyonunun, c¢aligma sirasmnda herhangi bir
fitotoksisiteye neden olmadigini belirtmislerdir[31].

Sigsgaard ve ark. (2006), armutta armut psyllidi
Cacopsylla pyri (L.) 'ye kars1 Anthocoris nemoralis (F.)
ve Anthocoris nemorum (L.) 'un salinim galigmasini
yapmuglardir. A, nemorum veya A. nemoralis
erginlerinin: zararhinmn iki giinliik bulagmasindan sonra
salindiklarinda C. pyri yumurtalarmi ve nimfleri
neredeyse tigte bir oraninda azalttigini bildirmislerdir.
Ayrica; C. pyri bulagik armutlarda genel olarak ergin
anthocoridae'lerin yani sira nimflerinde zararl sayilarinda
Onemli diistisler sagladigini ortaya koymuslardir [32].

Al-Jabr ve Cranshaw (2007), patates psyllidi,
Bactericera cockerelli’nin seralardaki miicadelesine
yonelik olarak cesitli tuzaklar1 farkli  sekilde
kullanmiglardir. Calismalarinda on sekiz farkli renk,
golgelendirme, giines 1s1gma yonlendirme ve tuzak
yerlestirme yiiksekligini degerlendirmislerdir. Renk
tuzagl denemelerinde, neon-yesil, neon-turuncu ve
standart sarilarin psyllidleri en fazla ¢ektigini ve domates
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bitkilerinin dst kismina (150 cm) asilan tuzaklar,
yerlestirilmis tuzaklardan (30 cm) ¢ok daha fazla psyllidi
yakaladigin1 belirtmisglerdir. Kismen gélgelenmis olan
tuzaklarm giinese tamamen maruz kalan tuzaklardan daha
fazla psyllid yakaladigini ve kuzeye yonelik tuzaklarin
diger yoOnlerdeki tuzaklardan daha fazla psyllid
yakaladigini belirtmislerdir. Bu bilgilerin, erginleri etkili
bir sekilde yakalamak i¢in izleme yontemleri saglayarak
B. cockerelli’nin zararlarinin yonetiminin de gelisme
saglayacaginm ifade etmislerdir[33].

Srinivasan ve ark. (2008), asya narenciye psyllidi
Diaphorina citri Kuwayama'nin miicadelesine yonelik
olarak kimyasal kullanmiglardir. Silwet L-77 Kimyasal
maddesinin zararlinin nimflerine toksik etki yaptigini
ortaya koymuslardir. Ayrica Silwet L-77’yi imidacloprid
ve abamectin ile birlikte kombine ederek kullanmiglardir.
Bu sayede zararlimin yumurta ve nimflerinin baski altina
alimdigini erginlerin ise istenilen diizeyde kontrol altina
almmadigint  belirtmislerdir. ~ Yaptiklar1  c¢aligma
sonucunda asya narenciye psyllidi’nin miicadelesine
yonelik  farkli  yaklasimlar  getirdiklerini  ifade
etmiglerdir[34].

Hassani ve ark. (2009), antepfistigi psyllidi,
Agonoscena pistaciae’ya karst amitraz insektisitinin
farkli dozlar1 kullanarak zararlinin nimf yogunlugunu ve
verim kayiplarmi1 ortaya koymuslardir. Psylla nimf
yogunluklari, fistik yaprakciklar1 {izerindeki nimfleri
sayarak haftalik olarak izlemislerdir. Caligmalari
neticesinde ekonomik zarar seviyesinin; piyasa degerleri,
insektisit verimliligi ve verim kaybi oraninin bir
fonksiyonu olarak degistigini ortaya koymuslardir[35].

Civolani ve ark. (2010), armut zararlisi Cacopsylla
pyri L. nin ergin bireylerine karsi; abamektin insektisitleri
uygulamiglardir ve ergin sayisinda azalmalar tespit
etmiglerdir. Daha sonra c¢aligmalarint genisletip yumurta
ve nimflerede abamektin testleri uygulamislar ve
abamektinin zararlinin yumurta ve nimflerini de belirli bir
diizeyde baskiladigmi bildirmiglerdir[36].

Yang ve ark. (2010), sectikleri 4 farkli insektisidin
(MOI-201, Requiem, BugOil veSunSpray Oil) patates
psyllidi, Bactericera cockerelli’ ye karsi repellent
(uzaklastiric1) etkisini incelemiglerdir. Dort insektisit
arasindan, Requiem, BugOil ve SunSpray yaginin MOI-
201’den daha giiclii uzaklastirici etkilere sahip oldugunu
ortaya koymuslardir. Bu insektisitlerin, siklikla
patlicangiller bitkileri izerinde bulunan patates psyllidini
hedef alan entegre zararli ydnetimi programlarinda
kullanilabilecegini belirtmislerdir[37].

Qureshi ve Stansly (2010), genis spektrumlu
insektisitleri narenciye bahgelerinde zararli Diaphorina
citri i¢in kullanmiglardir. D.citri erginlerine Chlorpyrifos
etken maddeli insektisitin tek bir sprey uygulanmasiyla
bile erginlerin sayisinin alt1 ay boyunca 10 kat azaldigmi
ifade etmislerdir. Chlorpyrifos, fenpropathrin ve oxamly
tek bir spreyinin takiben bes ay boyunca zararliy1 ortalama
15 kat azalttigimni belirtmiglerdir. Ayrica psyllidlerin dogal
diismant olan 6riimcekler, ugur bocekleri gibi tiirlere bu
insektisitlerin yaprak spreyi uygulamasinin herhangi bir
olumsuz bulgusu ile kargilagmadiklarm1 ifade
etmislerdir[38].

Tucuch-Haas ve ark. (2010), lipidlerin sentezini
engelleyen bir insektisit olan spiromesifeni patates
psyllidi, Bactericera cockerelli’nin miicadelesi amactyla

zararhinin biyolojik evrelerine, yumurta birakma verimine
ve canliligina olan etkilerine karsi uygulamiglardir.
Caligmalari neticesinde ergin erkekler ile disiler arasinda
spiromesifen toksisitesinde herhangi bir farklilik
olmadigini, spiromesifen konsantrasyonu arttikca
digilerin yumurta birakma miktarlarinin azaldigini ve en
yiiksek doz uygulamasinda bitkiler iizerinde zararliya ait
yumurta bulunmadigini bildirmislerdir[39].

Ludvikova ve ark. (2011), elma ve armut
bahgelerinde psyllidae tiirlerini izlemiglerdir. Calisilan
bolgede Cacopsylla picta, C. pyricola, C. pyri, C.
pyrisuga tiirlerinin yogun oldugunu tespit etmiglerdir. Bu
tlirlerin zararlarini 6nlemek amaciyla dogal diigmanlarinin
meyve bahgelerine salinarak biyolojik miicadele
caligmalarmin  yapilmasmin gerekli oldugunu ifade
etmislerdir[40].

Debo ve ark. (2011), zeytin psyllidi, Euphyllura
olivina, istilasin1 kontrol altma almak i¢in, zeytin
degirmeni atik suyundan hidroksitirisol bakimindan
zengin bir preparatin etkinligi ¢alismasini yapmislardir.
Hidroksitirisol bakimindan zengin bu preparat, E.
olivina'ya kars1 2 g / 1 hidroksitrosol konsantrasyonunda
giicli  insektisit  aktivitesi  gdsterdigi ~ sonucuna
varmiglardir. Bu preparatin uygulanmasi, nimf ve
yetiskinlerin swrastyla% 41,1 ve % 72,1 kontrolilyle
sonuglandigini ve zeytin psyllidinin kontrolii i¢in dogal ve
etkili ~ bir  ekstrakt  olarak  kullanilabilecegini
belirtmislerdir[41].

Civolani (2012), armut psyllidi Cacopsylla pyri
(L.y’nin dogal diismani olan Anthocoris nemoralis
saliimi ile biyolojik miicadele ¢aligmasinda A. nemoralis
predatoriiniin  zararli popiilasyonunu 6nemli derecede
baskiladigini belirtmistir. Ayrica bir A. nemoralis’in ergin
omrii boyunca yaklagik olarak 300 armut psyllidi nimfini
tiikettigini ortaya koymustur[42].

Sanchez ve Ortin-Angulo (2012), yaptiklari
calismada giiney Ispanya'daki armut bahgelerinde
Cacopsylla pyri’nin potansiyel dogal diigmanlarmin
yogunlugunu ve populasyon dinamiklerini
incelemiglerdir. Caligmalarinda karincalarin,
oriimeeklerin ve Pilophorus gallicus Remane’nin, C. pyri
ile etkilesime giren en potansiyel dogal diismanlar
oldugunu saptamiglardir. Bu avcilarm C. pyri nimf ve
erginlerini  baskilaylp sayilarmi disiik seviyelerde
tutabilecegini ortaya koymusglardir[43].

Ozgen ve ark. (2013), yaptiklar1 ¢alismada
antepfistig1 zararlis1 olan Agonoscena pistaciae’ ya karsi
sar1renkli yapiskan tuzaklar1 kullanmiglardir ve sar1 renkli
tuzaklarin farkli tonlarinin farkh oranda gekim etkinligine
sahip oldugunu bildirmiglerdir. Bu sar1 renkli yapiskan
tuzaklarin zararlnin miicadelesi amactyla
kullanilabilecegini belirtmiglerdir[15].

Prager ve ark. (2013), yaptiklar1 ¢alismada iki tane
biyoaktif insektisit olan kiregtagi parcacik filmi
(Purshade®) ve Dbitki biiyiime diizenleyicisinin
(prohexadione-calcium, Apogee®) patates psyllidi,
Bactericera cockerelli’ ye olan etkilerini
degerlendirmislerdir. Calismanmn sonucunda kiregtasi
parcacik film uygulamasmin zararlmin  yumurta
birakmasmda kiiciik ancak 6nemli bir azalmaya neden
oldugunu tespit etmiglerdir. Prohexadione-calcium ile
yapilan se¢im ¢alismalarinda yaprak tarama aktivitesi ve
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yumurta birakma iizerinde anlamli bir etkiye sahip
olmadigini bildirmislerdir[44].

Tansey ve ark. (2015), asya narenciye psyllidi,
Diaphorina  citri  Kuwayama'nin  miicadelesinde
bahgecilik mineral yaginin diisiik hacimli
uygulamalarinin maliyeti ve faydalar: ile ilgili ¢alisma
yapmislardir. Narenciye bahgelerinde uyguladiklar:
bahgecilik mineral yagmin ve onun farkli insektsitlerle
olan karigiminin Asya narenciye psyllidi ergin ve nimf
popiilasyonlarmi 6nemli 6l¢iide azalttigini ve bahgecilik
mineral yaginmn sik sik, diisiik hacimli uygulanmasinin
Asya narenciye psyllidi popiilasyonlarinin baskilanmasi
icin uygun bir alternatif olabilecegini gostermislerdir[45].

Monzo ve ark. (2015), asya narenciye psyllidi (ACP),
Diaphorina citri Kuwayama'nin algilanma yontemleri ve
izlenmesi amaciyla yapmig olduklar1 g¢alismada; sari
yapiskan tuzaklari, emme 6rnekleme, gorsel 6rnekleme ve
govde tikaclarini kullanmiglardir. Sar1 yapiskan tuzaklarin
govde tikaclarma gore 14 kat daha duyarli oldugunu ancak
¢ok daha fazla zaman harcadigini ve ¢ok disik
popiilasyon  yogunluklarinda  verimli  olduklarint
bildirmislerdir. Goérsel 6rnekleme, diisiik yogunluklarda
asya narenciye psyllidini saptamak ve izlemek i¢in etkili
oldugunu ifade etmislerdir. Emme &rneklemesinin ise
zaman alict ve yorucu olmakla birlikte seyrek
popiilasyonlarm tespiti i¢in tiim yontemler arasinda en
hassas yontem oldugunu ortaya koymuslardir. Tim bu
bilgilerin ACP izleme yontemlerini optimize etmek ve
miicadelesinin etkin bir sekilde devam ettirilmesi igin
kullanilabilecegini bildirmislerdir [13].

Kaplan ve ark. (2016), zeytin pamuklu biti
Euphyllura straminea Loginova’nin dogal diigmanlari1 ve
onemli tiirlerin popiilasyon degisimini arastirmislardir.
Caligmalar1 neticesinde Zeytin pamuklu biti tizerinde
baskin tiirleri P. pharoides, C. bipustulatus; C. carnea ve
A. nemoralis olarak belirlemislerdir. Zeytin pamuklu
bitinin  biyolojik  miicadelesinde @ bu tiirlerin
kullanilabilecegini bildirmislerdir[46].

Naeem ve ark. (2016), asya narenciye psyllidi,
Diaphorina citri Kuwayama'ya kars1 yedi farkli insektisit
denemislerdir. Tum insektisitler (klorpirifos, bifenthrin,
imidakloprid, asetamiprid, tiametoksam, nitenpyram ve
klorfenapir) i¢in farkli oranlarda direng seviyeleri
gbzlemlemislerdir. Insektisitlere karsi1 direng gdsteren D.
citri'deki direngle miicadele etmek i¢in zararli miicadele
yontemleri ile birlikte insektisit kullaniminin gerekliligini
bildirmiglerdir. D citri'nin boylesine yiiksek direng
gostermesinin ardinda ¢oklu direng mekanizmalarinin
olabilecegini belirtmiglerdir[47].

Erler ve ark. (2017), laboratuvarda yaptiklari
caligmada bazi bitki ugucu yaglarmimn (biberiye, nane,
anason, rezene, bergamot ve turung) armut psyllidi
Cacopsylla pyri (L.)’nin kislik-formuna kargi yumurta
birakmay1r  engelleyici  ve  ovisidal  etkilerini
incelemislerdir. Kullanilan ugucu yaglarin etkili sonuglar
verdigini ve armut psyllidinin erken ddnem
miicadelesinde kimyasallara alternatif olarak
kullanilabilecegini ortaya koymuslardir[48].

4. Sonug ve Tartigma

Sonug olarak gerek dol sayisi ve gerekse direk ve
endirekt zararlar1 ile igerisinde istilact tiirleri barindirmasi

acisindan bu familya tiirleri gelecek yillarda 6nemli
problemleri beraberinde getirecektir. Yogun pestisit
kullanimmin artmasi nedeniyle alternatif miicadele
yontemlerinin 6nemi bir kat daha artmistir. Bu asamada
bu zararlilara kars1 kimyasal miicadeleye alternatif olarak
biyolojik, biyoteknik ve entegre zararli yOnetimi
programlarinin uygulanmasi onemlidir. Tiirlerin
pestisitlere diren¢ kazanmasi bu tekniklerin kullanimini
bir kat daha 6nemli kilmistir.

Ulkemizde ve Elazig ilinde meyveciligin 6n planda
olmasi ve Ozellikle armut, kiraz ve elma alanlarmdaki
zararhilarin miicadelesinde pestisit kullaniminin  tek
alternatif olarak degerlendirmesi ileri ki y1llarda miicadele
acisindan sorunlar olusturacaktir. Bu sebepten dolay1
zararlilara karsi sadece pestisit kullanimi yerine tiim
yontemlerin bir arada ve giivenilir bir sekilde kullanildig:
entegre zararli yonetimi uygulanmalidir. Entegre zararl
yonetiminin dogru bir sekilde uygulanmasi ile bu familya
tiirlerinin zararlarinin ve ekonomik kayiplarm onemli
derecede azalacagi disiiniilmektedir.
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Paper presents results of studies of Coleoptera fauna in the Kirklareli province of Turkey. Studies were carried between years 2014-2015 in four localities
(Dupnisa, Igneada, Demirkdy, Derekdy). Twent three (23) species of the Coleoptera ordo (Elateridae, Staphylinidae, Coccinellidae, Curculionidae,
Cerambycidae, Tenebrionidae, Carabidae, Histeridae, Mordellidae, Chrysomelidae, Buprestidae families) are recorded from Kirklareli (Turkey). The most

abundant species was S. conglobata
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1 Introduction

Coleoptera order is an order including the most
abundant species in the insect kingdom [1]. Several studies
have been performed with the purpose of determining these
species in Kurklareli [2, 3, 4, 5, 6]. Most of the studies
include records of studies determining the insect species in
agricultural ecosystems. Results of the present study
include some Coleoptera species found in field surveys
carried out in Kirklareli Province in the years 2014 and
2015.

2 Material and Methods

Material of the present study includes insect species of
the Coleoptera order. Study consists of samplings collected
in different dates between the years 2014 and 2015 in
Kirklareli Province. Stepping stone sampling, trap and
“sweep net ” methods were used for sampling in the study.
The samples collected were carried to the laboratory, and
were sorted according to families, then they were sent to
the specialist of the area for diagnosis.

3 Results and Discussion

Twenty-three species were found in this study. List of
these species and numbers are given in Table 1 together
with the location of findings. The family containing the
biggest number of species within the species found is the
Staphylinidae family

As regards the habitats of the species found in the
study, species belonging to Elateridae and Tenebrionidae
families were found in sandy areas, species belonging to
Staphylinidae family were found in locations close to
humid and wet areas, species belonging to Coccinellidae
family were found in woodlands and oak barrens, and other
species were collected from areas close to agricultural
ecosystems with intense foreign weed populations. Among
the species found, the Paederus fuscipes. Has the potential
of causing skin irritation in humans in relation with its
capability of causing dermatitis (7). Therefore, human
activities in places where this species is found requires
attention. This species was found for the first time in the
fauna of this province (8). Again, the species found
including A. tristis, S. binotatus, O. picipennis and O.
punctatus were also found for the first time in the fauna of
the province. Among the species found, endemicity pf D.
anatolicum and detection in Middle Anatolia (9) and its
detection also in Kirklareli in this study shows that the
distribution of this species is expanding. It has been found
in previous studies that A. roscidus found among the
species detected cause significant damages on several
plants including apricot and almond trees (10), and also
causes significant damages in almond plantations in
Southeastern and Eastern Anatolia (11). Therefore, status
of this species in fruit plantations in Kirklareli must be
assessed in future studies. It is considered that the number
of species belonging to Coleoptera order detected in the
province will increase with detailed studies to be carried
out particularly in river banks and humid areas in future.

Table 1. The species of Coleoptera in Kirklareli Province of Turkey

Species | Date | Location | Number
Elateridae

Drasterius bimaculatus Rossi, 1790 01.05.2014 Dupnisa, Evrenli 15 exx.
Agriotes proximus Schwarz, 1891 11.04.2015 Igneada Longoz 2 exx
Agriotes sputator Linnaeus,1758 15.05.2014 Igneada Longoz 2 exx
Staphylinidae

Aleochara tristis Gravenhorst, 1806 07.05.2015 Evrenli 2 exx
Ocypus curtipennis Motschulsky, 1849 01.05.2014 Dupnisa 2 exx
Ocypus picipennis picipennis Fabricius, 1793 11.04.2014 Demirkoy 4 exx
Othius punctatus Bernhauer, 1923 05.05.2015 Derekdy 3 exx
Stenus binotatus Ljung, 1804 11.04.2014 Demirkoy 2 exx
Paederus fuscipes Curtis, 1826 11.04.2014 Demirkoy 4 exx
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Species | Date | Location | Number

Coccinellidae

Scymnus apetzii Mulsant 07.05.2015 Evrenli 5 exx

Synharmonia conglobataLinnaeus, 1758 07.05.2015 Evrenli 45 exx

Hyperaspis quadrimaculata Redtenbacher, 1843 01.05.2014 Dupnisa 11 exx

Adalia bipunctata Linnaeus,1758 15.05.2014 Igneada Longoz 4 exx

Curculionidae

Polydrosus roseiceps Pes. 05.05.2015 Derekdy 2 exx

Sitophilus granarius Linnaeus, 1875 05.05.2015 Derekoy 11 exx.

Hypera postica Gyllenhal, 1813 05.05.2015 Derekdy 2 exx.

Cerambycidae

Dorcadion anatolicum Pic, 1900 | 05.05.2015 | Derekdy [ 1exx

Tenebrionidae

Blaps lethifera Marsham, 1802 | 05.05.2015 | Derekdy | 2exx

Carabidae

Carabus pachytus | 11.04.2014 | Demirkdy | 3exx

Histeridae

Hister bimaculatus Linnaeus, 1758 | 11.04.2014 | Demirkéy [ 2 exx

Mordellidae

Stenalia testacea Fabricius, 1787 | 15.05.2014 | igneada Longoz | 2 exx

Chrysomelidae

Chyrsomela populi Linnaeus, 1758 | 11.04.2014 | Demirkéy [ 3exx

Buprestidae

Agrilus roscidus Kiesenwetter, 1857 11.04.2014 | Demirkdy 2 exx

TOTALLY 131 exx.
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Studies were implemented in the Southeastern Anatolia Region in Sanlurfa, Ak¢akale and Mardin, Kiziltepe province between the years 2006 and 2007.
At the end of the study, 10 species belonging to the Syrphidae family from the order Diptera, 2 species belonging to the Lygaeidae family, 3 species
belonging to the Miridae family, and 6 species belonging to the Anthocoridae family from the order Hemiptera were detected. The number of species was
21 in total. Cotton and corn are grown in the area as mono-culture. This reduces the number of natural enemies. It has be seen that increase in alfalfa

cultivation area can increase the number of natural enemies.

Keywords: Southeast Anatolia Region, Alfalfa, Natural enemies, Hemiptera, Diptera

1 Introduction

Alfalfa fields harbor numerous natural enemies. They
act as hosts for natural enemies and provide them with
alternative food sources. Therefore, alfalfa can be
cultivated with the purpose of increasing the number of
natural enemies at their location [1]. [2]have stated that
natural enemies are more abundant in alfalfa fields as
compared to other fields. While parasitizing by Heliothis
zea in cotton fields was 5%, the same was found 72% in
alfalfa fields. [3]reported in their study that natural enemies
are more abundant in alfalfa fields as compared to cotton
fields. Alfalfa fields host predators. While monoculture
decreases the number of natural enemies, cultivation of
alfalfa in such areas will increase the number of natural
enemies [4]. Predators in alfalfa fields can also feed on
other species in other fields [5]. More than one predator
species exists in alfalfa fields. Diversity of natural enemy
species is also greater in alfalfa fields. In a study, 30 species
of Arenea and 14 species of Coccinelid were found in
alfalfa fields [6,7]. Alfalfa is a flowering plant. Flowering
plants increase the number of predators as they provide
nectar and pollen [8]. Syrphids are general predators and
feed on Homopters and are named as aphidophagous
predators. Some of the species can also feed on
Lepidopteraus larvae [9]. They are the natural enemies of
Aphids. Larvae of many species are predators. Adults
however, feed on nectar and pollen [10] Syrphids are
natural enemies of insects. They are attracted by flowering
plants [11]. Numerous predators exist in Anthocoridae,
Miridae and Lygaeidae families under the Hemiptera order.
These predators can feed on many pests found in nature.
Species belonging to the Anthocoridae family are predators
and their hunts include the insects and other species of
Arthropoda [11, 12]. It has been reported that the natural
enemies of Anthocoridae and Miridae feed on Psyllid and
21 species have been detected. [13]. Miridae and
Anthocoridae feed on pear pests [14] Some Orius species
feed on Thrips [16, 17] Some Anthocoridae species can be
used as predators against cabbage pests [18].

2 Material and Methods
Studies were carried out in Kiziltepe District of Mardin
Province and Akgakale District of Sanlwrfa Province

within the years 2006 and 2007. Studies were commenced
in April, in which clover plant starts growing, and were
continued till September and October. Sweep nets were
used to catch predators. Twenty-five sweep nets were used
in several locations in each field and specimens thus caught
were taken into polyethylene bags. Then, these bags were
brought to the laboratory within ice boxes. Specimens
brought to the laboratory were placed in deep freezer to kill
the specimens. Specimens were labeled and were sent to
the relevant specialist for identification.

3 Results and Discussion

As a result of the studies, 10 species belonging to the
Syrphidae family in the Diptera order were detected in
alfalfa fields and 2 species belonging to the Lygaeidae
family, 3 species belonging to the Miridae family, and 6
species belonging to the Anthocoridae family in the
Hemiptera order were detected. The species detected are
given in Table 1. Cotton and corn are cultivated as
monocultures in the area in the recent year. This can result
in a decrease in the number of natural enemies.
Monoculture reduces the number of natural enemies.
Cultivating alfalfa in such areas can increase the number of
natural enemies. [4]has found in their study 1.5 to 7.1 folds
more predators in alfalfa fields as compared to cotton
fields. In other studies on alfalfa fields in the area, 10
species of Arenea and 14 species of Coccinelid have been
detected [6, 7]. Flowering plants increase the numbers of
predators as they provide nectar and pollen. Alfalfa plant is
a flowering plant and can increase the numbers of natural
enemies where it is found [8, 1]. Syrphids are general
predators and feed on Homopters, and they are named as
aphidophagous predators. Some species can also feed on
Lepidopteraus larvae [9]. Syrphids are natural enemies of
insects, and are attracted by flowering plants [11]. Most of
the species belonging to the Anthocoridae family are
predators, and their hunts include insects and other
Arthropoda species [12]. Natural enemies of the
Anthocoridae and Miridae families can feed on Psyllids
[14, 19] Some Orius species, however, can feed on thrips
[16, 17]. Twenty-one species in total have been determined
belonging to Diptera and Hemiptera orders in alfalfa fields.
Most of these species feed on several pests as their natural
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enemies. It is seen that number of natural enemies will
increase with the increasing clover cultivation fields in the
area. Therefore, alfalfa cultivation must be encouraged in

Table 1. Natural enemies of Diptera and Hemiptera

the area.
cultivating clover.

Diptera Syrphidae

Episyrphus balteatus (De Geer)

Sphaerophoria turkmenica Bankowska

Eupeodes corollae (F.)

Paragus bicolor (F.)

Eristalinus megacephalus (Rossi)

Syritta pipiens (L.)

Sphaerophoria rueppelli (Wiedemann)

Eristalis arbustorum (L.)

Ischiodon scutellaris (F.)

Paragus quadrifasciatus Meigen

Hemiptera Lygaeidae

Piocoris erythrocephalus Cherot

Geocoris megacephalus Cherot

Miridae

Deraeocoris pallens Cherot

Zanchius breviceps Matocq

Campylomma diversicornis (Reuter)

Anthocoridae

Orius vicinus ( Ribaut)

Orius niger (Wolff, 1811)

Orius lindbergi (Lindberg)

Orius minutus (Linnaeus)

Orius laevigatus(Linnaeus)

Orius sp.

Orius albidipennis (Reuther)
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OBSERVATIONS ON IMPORTANT ONION (ALLIUM CEPA L.) PEST: EXOSOMA
THORACICUM (COLEOPTERA: CHRYSOMELIDAE) (REDTENBACHER, 1843)

Inang¢ Ozgen 1, Nedim Giiltekin 2, Ramazan Yiicekaya 2, Aykut Topdemir 1

Short Note

Exocoma thoracicum (Redtenbacher, 1843) have caused damage in the onion fields of Malatya province of Turkey. In this study, information about the
damage situation has been given. In the following years; detailed studies on it’s management and damage are required of this species.

Keywords: Exocoma thoracicum, Onion, Damage, Malatya, Turkey

1 Introduction

The insects of the beetle family Chrysomelidae are
mostly known as leaf beetles, and inside over 37,000
species in more than 2,500 genera, making up one of the
largest and most commonly encountered of all beetle
families (1). The adults feed on living plant material,
usually consuming leaves and larvae feed on leaves and
roots and many species are serious pests (2). In Turkey;
seven hundred and seventy-six species are given (3). This
study was reported that Exosoma thoracicum caused
significant damage to onion fields. The observations were
made in the Yazihan District of Malatya (Turkey) in 2018
(April-May) The material was collected by sweeping net.
Observations were made on the plant in relation to the
damage situation.

2 Results

Subfamily: Galerucinae

Genus: Exosoma Jacoby, 1903

Exosoma thoracicum (Redtenbacher, 1843) (Figure 1).

Material examined: 88 exs, Malatya, Yazihan,
05.V.2018. leg Ozgen.

e

Distribution in Turkey: Adana, Diyarbakir, Mardin,
Urfa, Van (4-5)

Distribution in the world: Albania, Greece, Israel, Iran,
Syria, Turkey (6)

Remarks: Exosoma thoracicum (Redtenbacher) was
firstly found in Malatya province. The species has been
recorded only from three Turkish regions as Mediterranean
Region, East Anatolia Region and South-Eastern Anatolian
Region up to now (4-5). In this study; it has been observed
that E. thoracicum species prefer the sunny air for feeding,
which they feed gluttonously on the part of the onion
starting from the tip leaves (Figure 2). It has been
determined that they prefer fresh leaves from inside to
outwards. 8-10 individuals per plant were shown to be
intensely fed. According to the results of this study, it is
seen that they especially prefer onion when it is fed with
gluttony, weeds and culture plants in the environment
outside the onion plant. In later years; the studies of
bioecology and feeding behavior is important for the
economy of commercial onion cultivation.

Figure 1. Habitus of Exosoma thoracicum (Redtenbacher, 1843)
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Figure 1. The feeding on onion of Exosoma thoracicum (Redtenbacher, 1843)

.01

L e

Authors’ addresses

Inang Ozgen 1

Firat University, Engineering Faculty,
Bioengineering Department

Elaz1g, Turkey
inancozgen@gmail.com

Nedim Giiltekin 2

Republic of Turkey Ministry of Food,
Agriculture and Livestock,

Yazihan, Malatya

Ramazan Yiicekaya 2

Republic of Turkey Ministry of Food,
Agriculture and Livestock,

Yazihan, Malatya

Aykut Topdemir 1

Firat University, Engineering Faculty,
Bioengineering Department

Elazig, Turkey

28

International Journal of Innovative Engineering Applications 2, 1(2018), 27-28



	dergi kapak a4
	Dergi iç kapak editörler
	1-403604
	2-403101
	3-421391
	4-428966
	5-431277
	6-431376

