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Potato quarantine viruses (and viroid) for the EU and EPPO region and post-entry
guarantine

Colin JEFFRIES ™*

1Science and Advice for Scottish Agriculture (SASA), Edinburgh, EH 12 9FJ
*Corresponding author e-mail: colin.jeffries@sasa.gsi.gov.uk

Potato is one of the most regulated crops moving in international trade because of the ease with which pests,
particularly latent pests such as virusesand viroids, can spread from one region to another. Potato vegetative
material (e.g. tubers) may be infected by at least 40 different viruses and 1 viroidand true potato seed by at
least of 5 viruses and 1 viroid. Viruses (and viroid) infecting potato and listed as quarantine pests by the EU

are Andean potato latent virus, Andean potato mottle virus, Potato black ringspot virus, Potato virus T,
Potato yellowing virus, Potato yellow vein virus (all currently restricted to South America), non-European
isolates of the common potato viruses (A, M, S, V, X, Y including Y°, YnandYc, Potato leafroll virus),
Tomato spotted wilt virus and Potato spindle tuber viroid (PSTVd) (both present in the EU). EPPO lists all
these as quarantine pests (except for the non European common potato viruses) and also lists Potato yellow
dwarfvirus (not present in the EPPO region). Additionally listed by the EU and/or EPPO are viruses of other
crops including Impatiens necrotic spot virus, Pepino mosaic virus, Tobacco ringspot virus, Tomato chlorosis
virus, Tomato mottle virus, Tomato ringspot virus, Tomato spotted wilt virus and Tomato yellow leaf curl
virus (all present in some EPPO member countries) but which have been reported infecting potato. The
finding of PSTVd in ornamental plant species in the EU led to the introduction of emergency measures to
determine its distribution and eradicate it where found. The quarantine status of PSTVd and other viroids
found infecting ornamental plants is currently under review by an EU working group. The EU has
harmonized phytosanitary measures to allow trade in potatoes between its member states (MS) without
quarantine barriers provided that the requirements of Plant Health Directive 2000/29/EC are fulfilled.
Potatoes for planting from third countries are prohibited (although derogations exist). Plant health risks posed

by genetic resources including gene banks that hold true potato seed arc also addressed. Prohibited potato
material may enter a MS provided it passes through a quarantine testing regime described in Commission
directive 2008/61/EC. More recently EPPO has produced a more comprehensive standard on post-entry
quarantine (PM3/21). Test methods for viruses are ELISA and Bioassay but increasingly molecular tests arc
being used. The EU Plant Health Directive is currently under review and it will be brought under Regulation
882/2004 that integrates official controls on for example, animal and plant health. This may have a significant
impact on official laboratories undertaking plant health diagnoses because of a requirement for ISO 17025
accreditation.

Key words: Quarantine, viruses, PSTVd, EU, EPPO
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New detection/diagnostic strategies to monitor health status of crops and/or spreading of
regulated diseases

Francisco M. Ochoa CORANA1*

1National Institute for Microbial Forcnsics & Food and Agricultural Biosecurity, Department of Entomology
~and Plant Pathology, Oklahoma State University, 127 Noble Research Center, Stillwater, OK 74078, USA.
Corresponding author e-mail: ochoaco@ okstate.edu

Unwanted movement of plant pathogens and pests into the agricultural sector can take place by various
means including wind, water, and insects, or via international commerce and travel. Such introductions of
exotic pathogens and pests frequently occur inadvertently, however, smuggling and illegal trade are examples
ol criminal elements. In both of these situations multidisciplinary teams including representatives of the
diagnostic, regulatory, and law enforcement communities work in coordination to achieve the most effective
detection, diagnosis and response to achieve biosecurity. Biosecurityis defined as a conglomerate of policies,
measures and regulatory frameworks, based on science, to react and manage risks associated with food,
agriculture, forestry, and environmental risks. New technologies can be applied to monitor, detect and
eventually minimizing the spreading of unwanted or regulated diseases.For example, a lateral flow collcction
tool, designated elution independent collection device (EICD), has been adapted for convenient sampling
plant pathogenic viruses, and bacteria.EICD is an Oklahoma State University patent pending development
(relcrence number 2010.26) that is rapid and easy-to-use. EICD collects and simultaneously filters fluid
specimens, such as sap, by contact and lateral flow. Subsequently, a small piece (1.2 mm diameter) of a built-
in EICD soluble element is dissolved directly in commercial Helicasae Dependent Amplification (HAD) or
PCR reaction mixtures without intermediate elution steps, thereby streamlining HDA diagnostic assays. No
additional DNA or RNA extraction Kits are required. EICD is a relevant side component of HDA Grower
Kitunder development and is required to assist operators who may not be familiar with RNA extractions for
RT-PCR assays. Despite the rapid progress of high through put DNA detection technologies their cost is high
and it is expected that PCR based diagnostics will continue playing an important role in diagnostics for a
number ol years, but increased sensitivity is required. Efficient PCR amplifications require precisely designed
and optimized oligonucleotide primers, components, and cycling conditions. Despite recent software
development and reaction improvement, primer design can still be enhanced. The performance of some
primers can be improved substantially by 5’ flap addition, however, not all primers will be similarly
improved, because optimal 5” flap sequences arc dependent on the primer sequences, and alter the primer’s
Tm value. The manipulation of this feature may enhance primer’s efficiency to increase the PCR sensitivity
and DNA vyield. Positive controls are essential for PCR reliability, pose biosafety risks if manufactured using
infectious pathogens and arc challenging to obtain for rare, exotic and/or emerging pathogens. Custom
synthetic DNA inserts can be designed de novo in tandems of forward and reverse complement priming
sequences to be inserted in circular plasmid vectors. Artificial Positive Controls (APC) had a 100%
amplification rate, while only 92% of virus-infected plant tissues, commonly used as reference positive
controls were amplified. An array of APC priming sequences from different organisms and/or previously
tested primers can be accommodated in a large and flexible number of positive control targets. APCs will
streamline and standardize routine PCR, improve reliability and biosafety, and create opportunities for
development and commercialization of new synthetic positive control sequences. Recently, interest has
turned to metagenomics strategies that offer the possibilities of identifying any (and multiple) organism(s) in
a complex sample, such as a plant, soil or water. For example, plant pathogens, including fungi, bactcria and
viruses of national importance, were detected using a massively parallel sequencing (MPS) approach that
combines pyrosequencing and ‘reverse Blast’ functions to generate a high volume of overlapping short
sequence reads that contain sequences for all DNA sources (both host and pathogen) in a sample. This
strategy streamlines mctagenomic capacity for detection, identification and forcnsics by eliminating contig
assembly and searching MPS databases using only the key diagnostic sequences of interest. Further, MPS
offers the possibility of detecting common landmarks of genetically modified organisms.

Key words: PCR, DNA detection, diagnostic,sequence
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Patateste bitki sagligi konusunda yapilan arastirmalara genel bakis
Birol AKBAS **

1Tarimsal Arastirmalar Genel Mudurlagu, Tarim Kamnplst No: 38, Yenimahalle, Ankara ,06171
* Sorumlu Yazar (corresponding author) e-mail: bakbas@tagcm.gov.tr

Ulkemizde yaklasik olarak 4.5 ila 5 milyon ton arasinda de§isen miktarlarda patates tretimi yapilmaktadir.
Cesit secimi, yetistiricilik teknikleri, toprak vyapisi, tohumlugun kalitesi gibi faktorler bu Uretimi
sinirlamaktadir. Patates yumrudan ¢ogaltilan bir bitki oldugundan cok sayida hastalik ve zararliya sahiptir.
Tohumluk kalitesi tretimi sinirlandiran faktorlerin basinda geldiginden, hastalik, zararli ve yabanci otlardan
kaynaklanan zarari cn aza indirgemeye yonelik arastirma projelerine Bakanligimiz tarafindan son on yillik
strecte oncelik verilmistir. Bu amagla “Patates Entegre Miicadele ve Egitim Projesi” bashgi altinda 17 proje
TAGEM’e bagl arastirma enstitlleri tarafindan son on yilda tamamlanmistir. S6z konusu 17 projeden 7°si
mikoloji, 3’er tanesi viroloji ve bakteriyoloji, 2’si entomoloji ve |’i ise nematoloji alaninda yuruttlmustur.
Bir projede ise farkh disiplinler bir arada gorev almistir. Bu projelerden 13’ii Orta Anadolu Bdlgcsi’nde
patates yetistiriciliginin 6neminden dolayr ZMMAE Miudurulagii’nin liderliginde yuratilmustir. Geri kalan
4 projeden 2’si Bornova ZMAI ve 2’si ise Adana BMAI tarafindan calisilmistir. Son on yil igerisinde
patateste bitki saghgi gindemi arastirma enstituileri yakindan takip edilmis ve bu alanda projeler alarak basari
ile sonlandirmistir. Bu projeler sonucunda bazi hastalik etmenleri ilk olarak Glkemizde tespit edilmis, tespit
ve teshis metotlarina iliskin yeni nesil teknolojiye dayanan cihazlarla cn giincel metotlar rutin kullanima
verilmis, bu hastalik ve zararlilarin mevcut yayilislarina iliskin veriler elde edilmis ve mucadelelerine iliskin
alternatif metotlarin uygulanabilirli§i Gzerinde c¢alisilmistir. Ginlimizde patateste tohumluk ihtiyacinin
onemli bir bdliminin halen yurt disindan karsilandigi dikkate alindiginda, tlkemizde bitki sagligi alaninda
yeni risklerin ortaya cikabilecedi asikardir. Bu risklerin zamaninda ortaya konulabilmesi icgin survey
calismalarinin yani sira tespit ve teshis metotlarinin gelistirilmesine yonelik arastirmalarin da devam etmesi
gerekmektedir. Bunun yani sira mevcut hastalik, zararli ve yabanci otlarin yayilisinin engellenebilmesi igin
biyolojik ve biyoteknik metotlar gibi alternatif micadele metotlarinin cahlisilmasina ve bu alanda yeni
urdnlerin gelistirilmesine de 6ncelik verilmesi gerekmektedir.

Anahtar Kelimeler: Patates, hastalik, zararl, yabanci ot, miicadele, arastirma
A general outlook of plant health reseaches on potato

In our country, about 4,5 to 5 million tons of potatoes are produced. The factors such as variety selection,
cultivation techniques, soil structure, seed quality etc. are limiting this production. As potato is vegctativcly
propagated material by tubers, it is affected by a large number of diseases and pests. Since quality of seeds is
the most important limiting factor, researches for minimizing the damage caused by diseases, pests and weeds
were given priority by our ministry during the last decade. For this purpose, 17 projects were completed by
the research institutes affiliated to GDARP under the title of “Potato Integrated Pest Management and
Training Project” in the last ten years. 7 of these 17 projects are on mycology, 3 each of are on virology and
bacteriology, 2 of them are on entomology and 1 is on nematology fields. Moreover, different disciplines
worked together in one of these projects. 13 of these projects were carried out under the leadership of
DPPCRI since the importance of potato cultivation in the Central Anatolian region. The remaining 2 of 4
projects were studied by Bornova PPRS and 2 were by Adana BCRS. In the last decade, plant protection
agenda on potato has been closely followed by research institutes and these projects were studied and
completed with success. As a result of these projects, some pests were firstly reported in Turkey; by using the
next generation technology devices based on the most current methods of detection and identification were
put into routine usage; data of current spreading of these diseases and pests were obtained and the
applicability of alternative management methods were studied. Today, since a significant portion of potato
seeds are met from foreign countries, it is evident that new risk may arise. To realize these risks in time,
besides the survey studies, researches for improving the detection and identification methods arc also need to
continue. In addition, to prevent the spread of the existing diseases, pests and weeds, it should be given
priority to studying on alternative management methods such as biological and biotechnical methods and
development of new products in this area.

Key words: Potato, disease, pest, weed, management, research
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Importance of potato cyst nematodes: an overview
Bjorn Nierc *

‘The Julius Kihn-Institut, Messcwcg 11/12, 38104, Braunschwcig / Germany
Corresponding author e-mail: bjocm.niere@ jki.bund.dc

Potato cyst nematodes, Globodera rostochiensis and G. pallida, are among the most damaging pests of
potato. They reduce potato yield but in general do not cause visual symptoms such as galls or rots. Because of
the absencc of symptoms and the difficulties in detecting the organisms themselves, a laboratory investigation
is necessary to verify the presence of the organisms. Besides negative effects on potato yields. The main
pathway for spreading potato cyst nematodes is planting material (tubers) that was produced in infested
fields. Plants for planting with soil attached may also play a role in the dissemination of these pests
depending on the production systems of potatoes and plants for planting. Other pathways such as waste soil
from tuber or root processing facilities may be highly important at regional level. Soil from such facilities
may be applied in large volumes to fields in which potatoes arc subsequently grown. If such soil is not
adequately treated or absence of the pest is verified, such soil may contribute to the spread of potato cyst
nematodes. Wind or water erosion may also contribute to the spread of potato cyst nematodes and erosion
may be regionally very important. Once potato cyst nematodes have been introduced into fields, eradication
is - under practical situations in potato production systems - not feasible. Therefore everything has to be done
to prevent the introduction. For above reasons, regulations in many countries are in place to prevent the
introduction and spread of the organisms and to control them where they are present. In the EU, Directive
2007/33/EC on the control of potato cyst nematodes specifies the measures that need to be taken by the
Member States in order to control the pest. There is also survey requirement to determine the distribution of
the pests in the EU. Elements of Directive 2007/33/EC include harmonized methods for resistance testing of
potato cultivars and the official investigation, including sampling and testing. Potato cyst nematodes are in
general not homogenously distributed in the field. The distribution is determined by several factors such as
single or multiple introductions, amount of cysts introduced (e.g., with waste soil), passive distribution by
machinery in the field and crop rotations applied on the field. Detection of potato cysts is therefore very
difficult and absence of PCN cannot be guaranteed. Control of potato cyst nematodes depends mainly on
length of crop rotations and the use of resistant potato cultivars. Nematicidcs may complement control
programs but currently available nematicidcs in the EU may not fully control the pests if applied alone.
Resistant potato cultivars are only effective in controlling the nematodes if the virulence of the nematode
populations in the field is known. The currcnt pathotype schcmce in Europe was published in 1977. A practical
approach to simplify the schcme and to determine virulence of field populations is needed. An overview on
the biology of potato cyst nematodes and control options will be given.

Key words: GloboJera pallida, Globodera rostochiensis, potato, control
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Patateste bitki sagligi uygulamalari ve bitki pasaportu sistemi
Nevzat BIiRISIK1* Nuriye DURSUN1

1T.C. Gida, Tarim ve Hayvancilik Bakanligi Eskisehir Yolu 9. Km Lodumlu / ANKARA
Sorumlu yazar (corresponding author) e-mail: nevzat.birisik@tarim.gov.tr

insan beslenmesinde 6nemli bir gida maddesi olan patates, (Solatium tuberosum L.) dlkemizin gida
sanayiinde ve dis ticaretinde &nemli yere sahiptir. Patates Uretiminde verim ve kaliteyi olumsuz yénde
etkileyen c¢ok sayida zararli organizma vardir. Patates uretiminde zararli organizmalarla micadele, dis
karantina, i¢ karantina, sertifikasyon, yillik micadele programi, survey ve eradikasyon olmak izere birbiriyle
iliskili cok sayida uygulamayi icermektedir. Bu uygulamalar; Bitki Karantinasi, Bitki Pasaportu Sistemi ve
Operatorlerin Kayit Altina Alinmasi, Tohumluk Patates Sertifikasyonu ve Pazarlamasi gibi AB’ye uyumlu
yatay mevzuatla ydnetildigi gibi ayrica 6nemli zararli organizmalarin kontroliine dair yayinlanmis
(Clavibacter michiganensis subsp. sepedonicus, Ralstonia solanacearum, Globodera rostochiensis, G.
pallida ve Synchytrium endobioticum) dikey mevzuat hiikmiindeki yénetmeliklere gére yapihr. Ulkemizde
13 ithalat kapisi, 58 ihracat kapisi, 12 karantina mudurligu ve karantina analizi yapmaya yetkili 6 adet bitki
saghg arastirina enstiti/istasyonu ve 81 ilde gorevli bitki saghgr personeli tarafindan patates bitki sagligi
faaliyetleri yuriatilmektedir. Bu kapsamda yillik olarak 11 zararli organizma ile programh micadele, 6
zararli organizma ile ilgili olarak 43 ilde sirvey calismalari yapilmaktadir. Bitki Pasaportu Sistemine suan
2.568 adet patates dreticisi kayit olup, yillik 185-200 bin ton civarinda sertifikali tohumluk patates retimi
gerceklesmekte, yaklasik 13 bin sertifikasyon analizi yapilmaktadir. Ulkemizden son bes yilda ise 570 bin
ton patates ihrac edilmistir. Patates dretiminde bitki sagligi acgisindan; hastaliklardan aii sertifikal yeterli
tohumluk dretimi, tim Ureticilerin BP sistemine kayit edilmesi, yillik strvey ve micadele programlarinin
etkin bir sekilde gerceklestirilmesi, bulasik alanlarda karantina ve eradikasyon islemlerine devam edilmesi ve
zararli organizmalardan ari alan tespit ve ilani 6nemli konulardir.

Anahtar kelimeler: patates, sertifikasyon, karantina, bitki pasaportu
Plant health practices and plant passport system in potato

Potato (Solatium tuberosum L.) which is a staple food in human nutrition has an important place in food
industry and international trade of Turkey. There is a wide range of pests effecting yield and quantity of
potato. In potato production,control of harmful organisms includes multiplex practices which arc related
which each other namely quarantine, certification, annual control programme, surveys and eradication. These
practices, Plant Quarantine, Plant Passport System and Registration of operators, Seed Potato Certificaton
and Marketing, arc performed not only by horizantal legislation compatible with the EU but also according to
the regulations the force of vertical legislation which published on the control of important harmful
organisms (Clavibacter michiganensis subsp. sepedonicus, Ralstonia solanacearum, Globodera
rostochiensis, G. pallida ve Synchytrium endobioticum ). In Turkey, potato plant health activities arc carried
out by 13 import gates, 58 export gates, 12 quarantine directorates and 6 units plant health research
institute/station authorized to conduct analysis of quarantine and plant health staff on duty in 81 citics. This
regard, an annual basis, programmed struggling with 11 harmful organism and surveys with 6 harmful
organisms in 43 citics are carried out. 2,568 potato producers are registered to Plant Passport System
currently, certified seed potatoes arc produced 185 to 200 thousand tons per year and certification analysis is
carried out about 13 thousand. In the last five years, 570 thousand tons of potatoes has been exported from
our country. Disease-free certified enough seed production, registration of all manufacturers to BP system,
the effective implementation of the annual survey and control programs, quarantine and eradication
operations to continue in contaminated areas and the detection and announced of free harmful organism area
are important issues in potato production in terms of plant health.

Key words: potato, certification, quarantine, plant passport
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Seed potato classification in Scotland
Collin JEFFRIEST*

1Scicnce and Advicc for Scottish Agriculture (SASA), Edinburgh, EH 12 9FJ
Corresponding author c-mail:colin.jeffries@sasa.gsi.gov.uk

Scotland markets 240,000 t of EU Community grade basic seed potatoes each year from 11,000 ha. It exports
77,000 t annually to non-EU countries. Historically seed potato production has developed in Scotland because
of its cold winters and cool summers which discourage aphid survival, multiplication and flight. Because of
this, spread of aphid-borne virus diseases (e.g. Potato leafroll virus, Potato virus Y) is very low and can be
controlled with a system of roguing and crop inspection, without a need for post-harvest tuber testing that is
necessary in many seed potato producing countries. Since the early 1980s all seed potatoes in Scotland have
been derived from pathogen-tested nuclear stocks maintained as microplants in vitro by Scicnce and Advicc
for Scottish Agriculture, the official plant health organization for Scotland. More than 700 potato cultivars arc
maintained and these arc distributed to approved minituber producers in the UK and to producers world-wide.
Pathogen testing is based on EPPO standardPM 4/28 “Certification schcmc for seed potatoes” and exceeds
the requirements ofEU Community grade legislation 93/17/EEC and UNECE (United Nations Economic
Commission for Europc)requircments for Pre-basic TC. Seed potato production is a flush through system
with Pre-basic TC (minitubers) followed by 4 field generations at Pre-basic, 3 at Super Elite and 3 at Elite. In
practice, only 4 or 5 generations arc used. Tolerances for disease and cultivar purity have to be met. Land to
grow potatoes must have a rotation interval of 7 years for Pre-basic and 5 years for Basic seed potato crops.
Potato wart disease must never have been found and prior to planting fields must have been found free
frompotato cyst nematode. All seed farms must plant class E seed or better. Potato inspections arc conducted
by government officials at least twice during the growing season and then on the tubers prior to marketing.
Export inspection tolerances arc often stricter than the requirements of an importing country. Official
measures have been introduced to safeguard the health of Scotland’s seed potatoes from quarantine pests such
as Clavibacter michiganensis ssp sepedonicus and Ralstonia solanacearum, and dto, atiseases caused by
other pests such as Dickeya spp. present elsewhere in the EU. These include: testing EU seed potato
introductions into Scotland; a zero tolcrancc for Dickeya spp (it is illegal to plant seed infected with Dickeya
spp.); growing ware crops from EC community grade basic seed or once-grown seed; and separation of seed
and ware through the production chain. Furthermore destruction of ware crops can be ordered if 4% virus is
exceeded. In addition to official measures, industry has imposed a voluntary ban on moving seed potatoes
into Scotland. UK-widc, industries’ Potato Safe Haven Schcmc commits its members to only sourcing seed
potatoes from farms only growing material traceable to SASA’s nuclear stocks.

Key words: Seed potato, classification, certification, Scotland
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Patates Uretiminde i¢c kontrol ve sertifikasyon
Veysel KOLCU *

1Bitkisel Uretim Genel Mudiiriligu, Eskisehir Yolu 9. Km Lodumlu / ANKARA
*Sorumlu yazar (corresponding author) e-mail:veysel.kolcu@tarim.gov.tr

Ulkemizde tohumluk patates sertifikasyon sistemi UNECE standartlari, 2002/56/EC sayili Avrupa Birligi
direktifi temelinde uygulanmaktadir. 2011 yilinda yapilan yeni tohumluk patates sertifikasyon sistemine gegis
ile tohumluk patates tretiminde 6nemli gelismeler elde edilmistir. Tohumluk patates uretim verileri dikkate
alindiginda bu gelismenin olduk¢a 6nemli bir miktar oldugu go6zlenebilecektir.Bu sunu da, lGlkemizdeki
tohumluk patates sertifikasyonu sisteminin 6zellikleri, tohumluk patates ithalati ile ilgili idari prosedurleri,
sertifikali tohumluk patates tretiminin surecleri, toprak, bitki ve parti toleranslarinin sinirlari ve uygulama
bicimleri ile pazarlama asamasinda yapilan kontrol ve denetimler ele alinacaktir. Ayrica sunuda ulkemiz
tohumluk patates sertifikasyon toleranslari ile 2002/56/EC sayih Avrupa Birli§i direktifi ile UNECE
tohumluk patates standartlarinda yer alan toleranslarin karsilastirmasi yapilacaktir. Tohumluk patates
uretiminde s6z sahibi olan ulkelerden 6rnek olarak segilen tlkelerin sertifikasyon siniflari ve tolerans sinirlari
ile Ulkemiz sertifikasyon siniflari ve tolerans sinirlari da sunu icerisinde yer alacaktir. Bu verilerin
incelenmesinde (lkemiz sertifikasyon sisteminin tohumluk patates alaninda gelismis llkelerin standartlarina
cok benzer standartlara sahip oldugu anlasilmaktadir. Tohumluk patates Uretimi i¢in doku kultiiri laboratuvan
kurarak bu konuda yetki almis olan tohum dreticileri sunuda verilecek olan bilgilerdendir.Tohumluk patates
uretiminin yapildigi bolge ve iller ile sertifikali tohumluk patates tretiminde en fazla kullanilan cesitler sunu
icerisinde yer alacak bilgiler aiasindadir.Ulkcmiz sertifikali tohumluk patates dretim ve ithalatinda son
yillarda elde edilen gelismeler ile dretim ve ithalat miktarlari bu sunuda yer alacak diger
hususlardir.Ulkemizde tohumluk patates sertifikasyon sistemi UNECE standartlari, 2002/56/EC sayili Avrupa
Birligi direktifi temelinde uygulanmaktadir. 2011 yilinda yapilan yeni tohumluk patates sertifikasyon
sistemine gegis ile tohumluk patates tretiminde dnemli gelismeler elde edilmistir. Tohumluk patates Uretim
verileri dikkate alindiginda bu gelismenin oldukca dénemli bir miktar oldugu gozlenebilecektir.Bu sunu da,
Ulkemizdeki tohumluk patates sertifikasyonu sisteminin 6zellikleri, tohumluk patates ithalati ile ilgili idari
prosedirleri, sertifikali tohumluk patates Gretiminin stregleri, toprak, bitki ve parti toleranslarinin sinirlari ve
uygulama bicimleri ile pazarlama asamasinda yapilan kontrol ve denetimler ele alinacaktir. Ayrica sunuda
tlkemiz tohumluk patates sertifikasyon toleranslari ile 2002/56/EC sayili Avrupa Birligi direktifi ile UNECE
tohumluk patates standartlarinda yer alan toleranslarin karsilastirmasi yapilacaktir. Tohumluk patates
uretiminde s6z sahibi olan Ulkelerden 6rnek olarak secilen ulkelerin sertifikasyon siniflari ve tolerans sinirlari
ile Ulkemiz sertifikasyon siniflari ve tolerans sinirlari da sunu icerisinde yer alacaktir. Bu verilerin
incelenmesinde llkemiz sertifikasyon sisteminin tohumluk patates alaninda gelismis ulkelerin standartlarina
cok benzer standartlara sahip oldugu anlasiimaktadir. Tohumluk patates Gretimi i¢in doku klturi laboratuvan
kurarak bu konuda yetki almis olan tohum dreticileri sunuda verilecek olan bilgilerdendir.Tohumluk patates
Uretiminin yapildigi bolge ve iller ile sertifikali tohumluk patates tretiminde en fazla kullanilan gesitler sunu
icerisinde yer alacak bilgiler alasindadir.Ulkcmiz sertifikali tohumluk patates Gretim ve ithalatinda son
yillarda elde edilen gelismeler ile Gretim ve ithalat miktarlari bu sunuda yer alacak diger hususlardir.

Anahtar kelimeler: Sertifikasyon, patates, i¢ kontrol, Tirkiye
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Patates tohumculuk sektdéri ve sorunlar
A. Yekta TEZEL *

‘Tohum Sanayicileri vc Ureticileri Alt Birligi (TSUAB) Paris Caddesi Havuzlu Sokak No:4/8
Kavaklidere/Cankaya ANKARA
*Sorumlu yazar (corresponding author) e-mail:a.ycktatezel@hotmail.com

Tohum Sanayicileri ve Ureticileri Alt Birligi(TSUAB), 5553 Sayili Tohumculuk Kanununa gére olusturulan,
tiizel kisilige sahip kamu kurumu niteliginde bir meslek kurulusudur. Tirkiye tohumculuk sektdriini temsil
etmekte, Uyelerinin hak ve menfaatlerini koruyarak tohumculuk sektdriiniin gelistirilmesine yonelik faaliyet
gostermektedir. TSUAB’In hali hazirda 640 faal (yesi bulunmaktadir. TSUAB, yasayla kendisine verilen
yetki cercevesinde; Tilrkiye tohumculuk sanayisini temsil etmeyi vc gelismesine katkida bulunmayi amaclar
ve (llke tohumculugunun her alanda ilerlemesine katkida bulunur. Bu badlamda; Ulusal tohumculuk
politikalarinin olusturulmasini vc uygulamasini, tohumculuk sektérini diizenleyen ulusal mevzuatin bilimsel
esaslara dayandirilmasini vc bu mevzuatlarin uluslararasi mevzuat vc dizenlemeler ile uyumlu hale
getirilmesini, tohumculuk sektériini ilgilendiren idari karar ve uygulamalarin kolaylastirici ve 6zendirici
olmasini destekler. insan beslenmesinde 6nemli bir besin kaynagdl olan patates ilkemiz tarimi ve
ekonomisinde ¢ok 6nemli bir yere sahiptir. Patates, vegatatif olarak toprak altinda yumrudan c¢ogaltildigindan
60’a yakin tohum vc toprak kokenli bakteriyel, fungal, viral etmenlerin yani sira bdcekler, ncmatodlar ve
yabanci otlar nedeniyle yetistiriciligi hayli gictir. Patates yuksek maddi degere sahip bir Griin olmasindan
dolay! hastalik vc zararhlardan korunmasi énemlidir. Bu hastalik ve zararlilardan korunmanin birinci yolu
kontrol edilmis sertifikali tohumluk kullanimindan gecer. Yiksek kaliteli sertifikali tohumluk elde etmenin
de yolu patates hastalik ve zararlilar ile entegre micadcle ile olur. Patates Uretimi; yetistiricilik vc hastalik ile
zararhlara karsi miicadcle etme sanatidir.

Anahtar kelimeler: Sertifikali tohum, patates, sektor, sorunlar
Potato seed sector and problems

Seed Industrialists and Producers Sub-Association (TSUAB), created by Seed Law number 5553, is a
professional body with a kind of public institution with legal personality. It represents the Seed Sector in
Turkey, and operates as a protector of its members rights and interests for the development of the seed sector.
TSUAB has 640 active members. TSUAB, within the authority given by the law, aims to represent and to
contribute the development of Turkish seed industry and contributes to improvement of the seed growing of
the country in all fields. In this sense, Association supports policy-making and application on national seed
growing, attribution of scientific principles to national legislation regulating the seed sector and
harmonization of the legislations with international legislations and regulations, to be the facilitator and
promoter of the administrative decisions and practices concerning the seed growing sector. Potato, an
important food resource in human nutrition, have an important role in agriculture and national economy.
There arc nearly 60 bacterial, fungal, viral factors as well as insects, nematodes and weeds because of
reproducing tuber below ground as a vegetative; so growing potatoes are very difficult. It is important to
protect potatoes from pests and diseases, becausc of its high earthy. First way to protect from these pests and
diseases is to use certified tubers. In order to get high quality certified tubers, integrated control has to
implemented against potato diseases and pests. Potato production is an art of growing and control against
diseases and pests.

Key words: Certified seed, potatoes, sector, problems
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Bacterial diseases of potato, including phytoplasma’'s and Liberibacter

Jaap D. JANSE 1*

‘Department of Laboratory Methods and Diagnostics, Dutch General Inspection Service (NAK), PO Box
1115,8300 BC Emmeloord, The Netherlands.
'‘Corresponding author e-mail: jjanse@ nak.nl

An overview is presented of bacterial diseases of potato, that are or present a risk to potato cultivation in
Europe and the Mediterranean area. Relevant details of the symptomatology, taxonomy, biology,
epidemiology, management and main risks of those diseases will be highlighted. Information will be
presented on: (i) Streptomyces scabiei and S. reticuloscabiei, causing common and netted scab Icspcctively,
(i) Clavibacter michiganensis subsp. sepedonicus, causing ring rot; (iii) Ralstonia solanacearum, causing
brown rot; (iv) The Dickeya and Pectobacterium stem- and softrotcomplex, including recently (re)discovered
or (re)identified species such as the high temperature Dickeya strain, provisionaly named ‘D. solani’ and
(strains now known to be) P. wasabiae and P. brasiliensis; (v); “Candidatus Phytoplasma solani”, causal
agent of potato stolbur, as well as its vectors; (vii) “Candidatus Liberibacter solanacearum (synonym Ca. L.
psyllourous), causing so-called zebra chip disease of potato and yellows of carrot. The potato strains occur
only in North and Central America and New Zealand, but the carrot pathogen has been reported from several
European countries with the respective psyllid vectors Bactericera cockerelli and Trioza apicalis; It will be
shown that surface water, ornamental and wild hosts may play an important role in the epidemiology of these
diseases. An efficient prevention and control strategy of the bacterial diseases of potato should be based on
healthy and tested basic material, using state of the art diagnostic methods, survey and monitoring using
sound sampling methods, proper cultural measures, hygiene on the places of production, education/advice,
proper waste management and strict (field) inspection and quarantine measures.

Key Words: Potato, phytoplasma, liberibacter, bacterial diseases
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Control of potato wart disease, Synchytrium endobioticum, in Germany - current situation
and novel research approaches

Kerstin FLATH ’*

‘Julius Kithn-Institut (JKI1), Federal Research Centre for Cultivated Plants Messeweg 11/12 D-38104
Braunschweig, Germany
Corresponding author e-mail: kerstin.flath@ jki.bund.de

Potato wart disease (PWD) is one of the major quarantine diseases caused by the soil-borne fungus
Synchytrium endobioticum. It occurs in almost all European countries on a regional basis. Its first detection in
Turkey in 2003 showed that the pathogen has adapted to continental climates. Out of 39 pathotypes identified
so far, particularly the pathotypes 1(D1), 2(G1), 6(01) and 18(T 1) arc of greatest relevance in Europe. Strict
quarantine, phytosanitary measures, and planting resistant cultivars are the only feasible strategies to confine
the disease, since chemical control is not possible. While resistance to pathotype 1(D 1) is quite common in
European potato cultivars, only a few cultivars are resistant to all four pathotypes. The fact, that these
cultivars are often of limited commercial importance, emphasize the need for brcedingnew cultivars which
combine wart resistance with relevant agronomic traits. The assessment of potato cultivars for resistance to
PWD is carried out in the majority of the EU countries according to the Glynne-Lemmerzahl method.
However, different laboratories often differ in terms of infection and incubation conditions and evaluation o f
the results. In order to ensure consistent and reliable results, it is necessary to harmonise the methodology
within Europe. The presentation describes the first approach to development a uniform protocol for resistance
testing of potato cultivars to PWD.As demonstrated by the results for pathotypes 1(D1) and 18 (TI), the
Glynne-Lemmerzahl method appears generally suitable to characterize the resistance of potato cultivars.
However, testing of cultivars with an only moderate resistance to pathotypes 2 (GI) and 6 (01) seems to be
problematic. The presumably quantitatively inherited resistance to these pathotypes could not be detected
clearly in the present study. In order to ensure reliable results for the testing of potato cultivars to PWD, two
transnational research projects have been started. The project SynTest, funded by the European research
initiative CORNET, is aimed on the ‘Establishment of a harmonised methodology for testing the resistance o f
potato cultivars to potato wart disease in the EU’. The project SENDO, funded by the research initiative
EUPHRESCO 2, is focused on the pathogen and aims on the development of ‘Diagnostic methods for
Synchytrium endobioticum, especially for pathotype identification’.Achieving the innovative targets of these
projects would be of high value for European potato breeders and growers as well as for Plant Protection
Organisations and policy makers. Harmonized methods for resistance testing of potato cultivars to PWD will
allow a mutual acknowledgement of the results and facilitate registration and marketing of potato cultivars
within the EU. Potato cultivars with improved resistance will open new markets, especially in Eastern Europe
and Russia. Common diagnostic methods for the identification of PWD pathotypes will facilitate the
exchange of information and enable a more efficient control of potato wart disease within Europe.

Key Words: Synchytrium endobioticum, potato wart disease, control, Germany
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Potato global potato trade and EU market requirements
Mehdia MOUNIRZI*Albert SCHIRRING2

1Bayer CropScicnce SA - Francc,
2Bayer CropScicnce AG - Germany
*Corresponding author e-mail: albert.schirring @bayer.com

In the last deccnnia potato production around the world increased to an annual volume of 325 million ton.
The potato is a rich source of food providing energy and vitamins. The consumption of potatoes shifts from
fresh to convenience produce: table potatoes are washed or pre-cooked, in the food industry potatoes are
processed into French fries, crispy chips or ready meals. Consumer quality awareness increased beyond the
visible quality. Consumers demand to be informed about the internal quality, the origin of the potatoes and
the production methods with respect to human welfare and the use and protection of natural resources. In
response to the customer demands the food industry and governmental institutions implemented a frame with
multiple guidelines to ensure high quality of potatoes. In the EU the European Food Safety Authority
(EFSA) adopted a new regulation (2009) on the application of crop protection products and guidelines for
MRL regulation to ensure food safety. The European Phytosanitaire Plant protection Organization provides
crop specific guidelines on the occurrence and containment of invasive species which arc implemented and
enforced at country level. In 2009 the EU adopted a new legislation to support the improvement of
Sustainable Agriculture. Potato Crop specialists of Bayer Crop Sciencc support potato farmers around the
world with innovative crop protection solutions and services to improve productivity of potatoes based on the
principles of Sustainable Agriculture. Benefits and successes of the Food chain Partnership model of Bayer
CropScience will be discussed.

Key Words: Potato, consumption, global trade
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Tohumluk patateslerde bitki saglhigi kontrollerinde bakteri ve fitoplazma hastaliklarinin
Onemi

Aynur KARAHANI* Senol ALTUNDAG1

'Zirai Micadclc Merkez Arastirma Enstitiisi Muduarlaga, 06172 Yenimahalle, Ankara
Sorumlu yazar (corresponding author) e-mail: akarahan@zmmac.gov.tr

Patates vejetatif olarak cogaltildigindan yumrular yoluyla hastalik etmenleri kolaylikla yayilabilmektedir. Bu
nedenle tohumluk ve yemeklik patateslerde dizenli olarak kontroller yapilmalidir. “Tohumluk Patates
Scrtifikasyonu ve Pazarlamasi Ydnctmcligi”’nin toprak, bitki vc parti toleranslan bdéliminde yer alan
etmenler yodninden tohumluk patateslerde bitki sagligi kontrolleri yapilmaktadir. Bu ydnetmelige gore
bakteriyel hastaliklar bitki ve parti toleranslari olarak takip edilmektedir. Bitki toleranslarinda yer alan
Clavibacter michiganensis subsp. sepedonicus (Cm.s), Ralstonia solanacearum (Rs), Stolburphytoplasma vc
Erwinia spp. tarlada kontrol edilmektedir. Stipheli durumlarda bitkiler analiz icin laboratuara génderilmekte
ve pozitif sonu¢ alindiyinda patatesler tohumluk vasfini kaybetmektedir. Ulkemizde tohumluk yetistirilen
alanlarda varhgr bilinen Erwinia tirleri icin tolerans temel kademede % 0.5 vc sertifikali 1 ve 2’de ise
sirasiyla % 1 ve 2’dir. Parti toleranslarinda yer alan Cms ve Rs'un yumrulardaki varlii ise laboratuvar
analizleri ile tespit edilmektedir. Erwinia spp.’nin sebep oldugu yumusak c¢iriklikler kuru ve islak
clrtklukler olarak parti toleranslarinda listelenmekte ve kuru ciriklikle beraber degerlendirilmektedir.
Streptomyces tirlerinin olusturdugu adi uyuz hastali§i ise uyuzlar bashgi altinda tozlu uyuz hastaligi ile
birlikte yer almaktadir. Sonu¢ olarak patates yetistirilen tim bolgelerde yaygin olan vc bazi bélgelerde
onemli ekonomik kayiplar olusturan Erwinia spp. gibi etmenlerin yani sira yumruda latent olarak bulunabilen
Cms vc Rs gibi baktciiycl etmenlerin kontrolleri dc Glkemizde dizenli olarak yapilmaktadir. Bunlarin yani
sira heniiz Glkemizde varhgi bilinmeyen lltoplazmalar ve kiltire alinamayan Candidatus Liberibacter solani
bakterisi yonunden vejetasyon ddneminde gerceklestirilen sertifikasyon kontrollerinde patatesler dikkatle
takip edilmelidir. Yurt disindan tohumluk patatesin temin edildigi ve patatesin tlke genelinde hizla yer
degistirdigi goz oniine alindiginda bu kontroller giderek daha da 6nem kazanmaktadir.

Anahtar Kelimeler: Patates, Sertifikasyon,Bakteriyel Hastaliklar

The importance of phytoplasma and bacterial diseases for plant health controls on seed
potatoes

Since potato is produced vcgctatively, disease agents can spread easily via tubers. Therefore controls should
be done regularly on seed and table potatoes. Plant health controls on seed potatoes are done in terms of
agents listed in the section of soil, plant and lot tolerances of “The Directive of Seed Potato Certification and
Marketing”. According to this directive bactcrial diseases are monitored as plant and lot tolerances.
Clavibacter michiganensis subsp. sepedonicus (Cms), Ralstonia solanacearum (Rs), Stolburphytoplasma and
Erwinia spp. listed in plant tolerances are controlled at field. Plants arc sent to the laboratory for analysis in
ease of a doubt and potatoes are lost seed qualification in the case of positive result. Tolcrancc for Erwinia
species which are known to occur in potato growing areas in our country is 0.5% at the level of basic and arc
I and 2 % respectively at certified | and 2. The occurrcncc on tubers of Cms and Rs listed in lot tolcrances is
detcctcd by laboratory analysis. Soft rots causcd by Erwinia spp. are listed in lot toleranccs as dry and soft
rots and arc evaluated together with dry rot. Common scab disease caused by Streptomyces spccics is placcd
together with powdery scab disease under the title of scabs.Consequently the controls of bactcrial agents like
Cms and Rs which are available latently on tuber arc done regularly in our country as well as the agents like
Erwinia spp. causing important economic losses at some regions and common spread at all regions growing
potatoes. Additionally potatoes should be monitored carefully at the certification controls performed in the
period of vegetation in terms of phytoplasmas and nonculturablc Candidatus Libcribactcr solani bacteria
which arc not yet known to occur in our country. These controls arc increased in more and more importance
taken into account of potatoes ismoving rapidly across the country and providing seed potatoes from abroad.

Key Words: Potato, Certification,Bactcrial Diseases
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Ege Bolgesinde patates kahverengi ¢uriklik hastalifina neden olan Ralstonia
solanacearum'a karsi alinan énlemlerin degerlendirilmesi

Nursen USTUN I* Neziha ARSLAN 1

1Bornova Zirai Miicadclc Arastirma istasyonu, Genglik Cad. No: 6 35040 izmir
*Sorumlu yazar (corresponding author) e-mail: nurscn_ustun@yahoo.com

Patates kahverengi ¢lriklik hastaligina neden olan Ralstonia solanacearum(Smith) Yabuuchi, Kosako,
Yano, Hotta, and Nishiuchi Ege Bélgesinde ilk defa 2006 yilinda Balikesir ili Ayvalik ilgesi Altinova beldesi
patates Gretim alanlarinda tespit edilmis ve karantina onlemleri alinmistir. Onlemler kapsaminda 2006-2012
yillari arasinda Balikesir ili Altinova beldesi ile izmir ili Dikili, ©demis, Tire, Bayindir, Kiraz ve Beyda§
ilcelerinde surveyler ylrutmustir. Surveylcr sirasinda patates tarlalarinda makroskobik kontrol yapilmis ve
hasattan hemen 6nce yumru drnekleri alinmistir. Ayrica civarda bulunan yilizey sulan ve bolgedeki patates
isleme vc paketleme isletmelerinin atik sulari érneklcumistir. Ornekler, “Patates ve Domateste Baktcriyel
Solgunluk ve Patates Kahverengi Curtklik Hastaligi ile Micadclc Hakkinda Yodnctmclik™te belirlenen
uluslararast  gecerli  yontemlere gore analiz edilmistir. Elde edilen izolatlar biyokimyasal,
immunofluorescence boyama ve klasik PCR testleri ile tanilanmis ve patojenisite testleri ile dogrulanmistir.
ilgili dénemde ilkbahar ve sonbahar iretimi olmak (zere Altinova’da toplam 14 962 da alanda survey
yapilmis, alman toplam 1426 yumru 6rnedi analiz edilmis vc 6794 da’a tekabiil eden 587 drnek cnfekteli
bulunmustur. izmir ilinin Dikili, Odemis, Tire, Bayindir, Kiraz ve Beydag ilgelerinden ise analiz edilen
toplam 528 yumru 6rneginden 992,5 da (942,5 da-Dikili, 40 da- Odemis ve 10 da-Kiraz)’a tekabiil eden 29
adet (23-Dikili, 3-Odcmis ve 1-Kiraz) érnekte enfeksiyon saptanmistir. Altinova ve Dikili’ye ait toplam 13
ylizey su 6rnegi ile izmir iline ait 3 adet atik su drnedinde etmen tespit edilmemistir. Hastahgin tespit edildigi
tarlalarda 5 yil stireyle Solanaceac familyasi bitkileri icin Uretim yasagi getirilmis, ilgili yénetmelikte
belirtilen diger mucadele onlemleri alinmis ve Ureticilere karantina énlemlerinin uygulanmasi konusunda
egitimler verilmistir. Onlemler sonucunda Balikesir ili Altinova beldesi bulasik alanlarin oraninda énemli
oranda disiis olmus, izmir ili Odemis vc Kiraz ilgelerinde ise tam cradikasyon saglanmistir.

Anahtar kelime: patates kahverengi ¢uriklik, survey, karantina énlemleri
Case study on Ralstonia solanacearum causing potato brown rot in Aegean Region

Ralstonia solanacearum(Smith) Yabuuchi, Kosako, Yano, Hotta, and Nishiuchi was detected firstly in
Aegean Region of Turkey on potatoes grown in Altinova town of Balikesir province in 2006 and since then
quarantine measures have been taken. Within the scope of the measures surveys have been carried out in
Altinova town of Balikcsir province and Dikili, Odemis, Tire, Bayindir, Kiraz and Bcydag towns of Izmir
province. During the surveys visual examination in potato fields were carried out and tuber samples were
collected shortly before harvesting. Also water samples from superfacial watercourses and potato packing
premises in the area were taken. Samples were analysed by using internationally acccptcd methods pointed
out in the “Regulation for control of tomato bactcrial wilt and potato bown rot”. Isolates were identified on
the basis of biochemical, immunofluoreccnce staining and classical PCR tests and confirmed by
pathogenicity tests. Totally 14 962 da area including spring and autumn potato production were surveyed in
Altinova in the related period of time and 1426 tuber samples were analysed of which 587 samples
corresponding to 6794 da were found to be infected. In Izmir province 29 (23-Dikili, 3-Odemis and 1-Kiraz)
out of 528 samples corresponding to 992,5 da (942,5 da-Dikili, 40 da- Odemis and 10 da-Kiraz) were
infected. The pathogen was not detected in 13 water samples from Altinova and Dikili and 3 waste water
samples from potato packing premesises in lzmir. In the contaminated fields planting of solanaccac were
prohibited for 5 years, other control measures outlined in the related Regulation were taken and growers
were trained for implementation of quarantine measures. As a result of the measures the rate of contaminated
fields in Altinova town of Balikcsir province decreased significantly. The pathogen was eradicated
succscssfully from Odemis and Kiraz towns of Izmir province.

Key word: Potato brown rot, survey, quarantin
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Patates yumrularindan karantina patojeni Ralstonia solanacearum (Smith) Yabuuchi etal "in
multiplex PCR ile tespiti

Aynur Karalian* Senol Altundag 1 Ali Osman Kiling 1

1Zirai Micadclc Merkez Arastirma Enstitlisii, 06172 Yenimahalle, Ankara
Sorumlu yazar (corresponding author) e-mail: akarahan@zmmae.gov.tr

ithalat, ihracat ve sertifikasyona esas kontroller kapsaminda tohumluk patates yumrulari Kahverengi
Curukluk [Ralstonia solanacearum (Smith) Yabuuchi etal] (Rs) hastaligi etmeni ydniiyle analiz edilmektedir.
Bu analizlerden sorumlu bazi laboratuarlarda Bio-PCR metodu /fa’un tespitinde kullaniimaktadir. Karantina
analizlerinde kullanilan metotlarin givenilir ve hassas olmasinin yani sira kisa zamanda sonug veren metotlar
olmasi da tercih edilmektedir. Bu amagla 2006/63/EC sayili AB direktifine paralel olarak 2011 yilinda
guncellenen “Patates ve domateste bakteriyel solgunluk ve patateste kahverengi curuklik hastahgr ile
micadclc hakkinda ydnetmelik” eklerinde yer alan multiplex PCR y6ntemi Rs'un tespiti icin kullaniimistir.
Patates ckstraktlarinin direk ve 1:10 seyreltmeleri, negatif kontrol olarak /2v’dan temiz oldudu belirlenmis
patates ekstrakti, pozitif kontrol olarak Rs ile enfekteli patates ekstrakti ile referans Rs izolati calismada
kullaniimistir. Rs Biovar 1ve 2’yc spesifik RS-1-F/RS-I-R ve internal kontrol olarak NS-5-F/NS-6-R primer
cgiftleri kullanilmistir. Multiplex PCR sonucunda patates ckstraktlarinin direk ve 1:10 seyreltmelerinde Rs icin
718 bp ve internal kontrol icin 310 bp’de bant gdzlenmistir. Negatif kontrol olarakkullanilan patates
ekstraktindan 310 bp’de ve pozitif kontrol olarak kullanilan referans Rs izolati iceren suspansiyondan 718
bp’de bant elde edilmistir. Bu ¢alismada zamandan tasarruf saglamak igin Bio-PCR yerine direk patates
ekstraktindan DNA izole edilerek klasik PCR’la tespit yapilmistir. Internal kontrol kullanimiyla da yanlis
negatif sonuglarin énine gegilmis ve direk patates yumru ekstraktindan Rs dogru vc hizli bir sekilde tespit
edilmistir. Bu metodun dlkemizdeki karantina analizleri yapan tim laboratuarlarda kullaniminin saglanmasi
ile Rs yoninden yapilan analizler hiz kazanmis olacaktir.

Anahtar Kelimeler: Ralstonia solanacearum, Kahverengi c¢lrukluk, Multiplex PCR, Internal kontrol

Detection of quarantine pathogen Ralstonia solanacearum (smith) Yabuuchi etal with
multiplex PCR from potato tubers

Within the controls based on import, export and certification, seed potato tubers have been analyzed for the
presence of Brown rot [Ralstonia solanacearum (Smith) Yabuuchi et al] (Rs) pathogen. Bio-PCR method has
been used for the detection of Rs at some laboratories responsible for this analysis. In this study, it was aimed
rapid and accurate detection of Rs using multiplex PCR method from direct potato tuber extract. It is
preferred that the detection method should be resulted in a short time for reliability and sensitivity in terms of
quarantine analysis. With this aim, Multiplex PCR method described in the annexes of “The Directive on
control with bacterial wilt of potato and tomato and potato brown rot disease” updated in 2011 in parallel the
directive of EU numbered 2006/63/EC was used for the detection of Rs. The direct and 1:10 dilutions of
potato extracts, potato extract determined free from Rs as negative control, potato cxtract infected with Rs and
reference Rs isolate as positive controls were the materials using in this study. Also primer pairs which are
RS-1-F/RS-I-Rspecific for Rs Biovar | and 2 and NS-5-F/NS-6-R as internal control were used. As a result
of multiplex PCR, the fragments were observed 718 bp for Rs and 377 bp for internal control at direct and
1:10 dilutions of potato extracts. The fragments were obtained from potato cxtract using as negative control
in size 310 bp and the suspension including reference Rs isolate using as positive control in size 718 bp. In
this study, the detection was done with conventional PCR isolating DNA from direct potato extract instead of
Bio-PCR to save time. The false negative results were interfered use of internal control and Rs from direct
potato tuber extract was determined accurately and quickly. With providing to use of this method at all
laboratories performing quarantine analysis in our country, the analysis for Rs will be accelerated.

Key Words: Ralstonia solanacearum, Brown rot, Multiplex PCR, Internal control
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Turkiye’de patates virlis hastaliklari ile micadelede yeni bir yaklasim: dogal ve tesvik
edilmis dayaniklilik

Kemal DEGIRMENCI?* Uftadc GUNER1 Digdcni OKSAL1

'Zilai Micadele Merkez Arastirma Enstitist, PK. 49 06172 Yenimahalle-ANKARA
Sorumlu yazar (corresponding author) e-mail: k_degirmcnci@hotmail.com

Patates (Solanimi tuberosum L.) yil bazinda 165.000 ha uretim alani ve yaklasik 5 milyon ton uretimi ile
Tirkiye’deki kltir bitkileri arasinda énemli bir yere sahiptir. Ulkemizde patates Gretimini sinirlayan fungal,
bakteriyel ve viral olmak {izere ¢ok sayida hastalik etmeninin var oldugu bilinmektedir. Bu hastalik etmenleri
arasinda virls hastaliklari 6nemli bir yer tutmakta olup, son yillarda bazi patates virlsleri neden olduklari
verim kayiplari ile daha da énemli bir hale gelmistir. Ulkemizde en yaygin olarak bilinen viriis hastaliklari;
Potato X potexvirus, (PVX), Potato leafroll luteovirus (PLRV), Potato S carlavirus (PVS), Potato A
potyvirus (PVA) ve Potato Ypotyvirus (PVY) olarak bilinmektedir. Ulkemizde bu viriis hastaliklarinin tespiti
ve yayginhgr hakkinda bugine kadar degisik calismalar yapilmistir. Ancak, bu virlis hastaliklari ile
miicadeleyc yonelik calismalarin ¢ok sinirli oldugu distunilmektedir. Diinyada patates virlsleri hakkinda
yapilan ¢alismalara bakildiginda, bu arastirmalarin viriislerin tespiti ve tamlanmasi, epidemiyolojisi ve teshis
metotlarinin yani sira micadelesi (zerinde yogunlastigi goriilmektedir. Patates virls hastaliklari ile
micadelede yapilan calismalarda viruslere karsi dayaniklilik ¢alismalari 6n plana ¢ikmaktadir. Buglne kadar
dayaniklilikla ilgili yapilan calismalarda PLRV, PVS, PVA, PVX ve PVY adh viruslere dayaniklihgi
saglayan bir veya birden fazla gen veya lokus oldugu bulunmustur. Bu dayaniklilik genlerine sahip hatlar
dayaniklilik 1slahinda kullaniimistir. Ayrica, bitkilerde farkli dayaniklilik mekanizmalari arastiriimis ve
arastirlimaya devam edilmektedir. Dogal dayanikhiliin yaninda patates virlslerine karsi PTGS (Post
transcription gene silencing) ve VIGS (Virus induce gene silencing) metotlari kullanilarak bitkide viruislere
karsi dayanikhlik tesvik edilmeye cahsiimistir. Ancak, ulkemizde patates virlsleri ile micadelede bu tur
dayaniklilik cahsmalari ydrutulmemistir. Bu derlemede ilkemizdeki bu eksiklik ele alinmis ve neler
yapilmasi gerektigi degerlendirilmistir.

Anahtar kelimeler: Patates, Virus Hastaliklari, PTGS, VIGS, Dayaniklilik, Tirkiye
A New approach for the control of potato viruses in Turkey: natural and induced resistance

Potato (Solanimi tuberosum L.) has an important place among the cultivated crops in Turkey with a
production area of 165.000ha and production of 5 million tons depending on years. A lot of viral, bacterial
and fungal agents that limits the production of potato in Turkey arc present. Among these pathogens, vims
diseases have a great importance because of higher yield losses they cause. The most common viruses of
potato in Turkey arc Potato Xpotexvirus, (PVX), Potato leafroll luteovirus (PLRV), Potato S carlavirus
(PVS), Potato A potyvirus (PVA) and Potato Y potyvirus (PVY). Several studies about the presence and
prevalence of these viruses were performed in our country. However, the investigations on the control of viral
diseases are in a limited number. When analyzed, it is seen that the researches performed on viral diseases of
potato in the world are about the identification, epidemiology and detection as well as control of them. In
control of potato diseases, the resistance come to the forefront. One or more gene or loci which control
resistance against PLRV, PVS, PVA, PVX and PVY have been detected until today. The lines with these
resistance genes have been used in breeding studies. Furthermore, together with natural resistance, the
induced resistance via PTGS (Post transcription gene silencing) and VIGS (Virus induce gene silencing)
methods arc being utilized in the control of potato viruses. However, sufficient research studies about the
resistance to potato viruses are present in Turkey. In this review, the cause of lack of these kind of studies and
what could be done on this matter is discusscd herein.

Key Words: Potato, Virus Diseases, PTGS, VIGS, Resistance, Turkey
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Turkiye’deki tohumluk patates gesitlerinde Alfalfa mosaic alfamovirus’dn surveyi
Uftade GUNERI*
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‘Sorumlu yazar (corresponding Author) e-mail: uftadep@gmail.com

Patates (Solatium tuberosum L.) Turkiye igin 6nemli bir kiltir bitkisi olup, yilda 165.000 ha alanda yaklasik
5 milyon ton patates Uretimi yapilmaktadir. Patates iretiminde enfeksiyonlara neden olan ve ciddi Grin
kayiplari meydana getiren viris hastaliklarinin dnemi gun gectikge artmaktadir. Bu arastirmada, Alfalfa
mosaic alfamovirus (AMV, Yonca mozaik virGsd)’nin Tirkiye’deki tohumluk patateslerde bulunma
durumunun tespit edilmesi amacglanmis ve2010-2011 yillari arasinda degisik firmalardan temin edilen 39
farkl patates (Solatium tuberosum L.) gesidinden alinan toplam 544yumru 6rnegdi serolojik (Direct Antibody
Enzyme Linked Immunosorbent Assay, DAS-ELISA), biyolojik (konukcu bitkilere mekanik inokulasyon) ve
molekiler (Reverse Transcriptase Polymerase Chain Reaction, RT-PCR) yontemler kullanilarak AMV ’niin
varhgini belirlemek agisindan teste tabi tutulmustur. Virtsiin molekiler olarak tespit edilmesinde AMV niin
kilif protein genine 6zel olan ve ayrica beklenen bant blytkliginin 351 bp oldugu primer c¢ifti (AMV-F and
AMV-R) kullanilmistir. Calisma sonunda elde edilen bulgular degerlendirilmis olup, testlenen patates yumru
orneklerinin ve test bitkilerinin AMV ile enfekteli olmadiklari tespit edilmistir. Ayrica, bu arastirma
araciligiyla dlkemizdeki patates dretiminde direkt olarak yumrularda AMV’nin varhdini belirlemek
agisindan yapilacak olan genis 6lcekli testlemelcrde, RT-PCR test yonteminin optimizasyonu saglanmis ve
virlstin direkt olarak yumrudan tespitinde hem ELISA testinin hem de RT-PCR yo6ntemi kullaniminin uygun
oldugu gozlenmistir.

Anahtar kelimeler: Patates, Alfalfa mosaic alfamovirus, Teshis, Testleme, Turkiye
Survey of Alfalfa mosaic alfamovirus in seed potato eultivars in Turkey

Potato (Solatium tuberosum L.) is one of the most important crop in Turkey, with an annual production of
nearly 5 millions tones from 165.000 ha of arable land. Oversothatthe production amount ofpotato virus
diseases, which causes infection and serious yield losses play an important role. In this research, it is aimed to
determine the presence of Alfalfa mosaic alfamovirus (AMV) in seed potato tubers in Turkey. For this
purpose, during 2010 through 2011, representing 39 different eultivars, a total of 544 randomly selected
potato tuber samples were received from different seedling potato producers and also tested for the presence
of AMV by using serological (Direct Antibody Enzyme Linked Immunosorbent Assay, DAS-ELISA),
biological index (mechanical inoculation to herbaceous hosts) and molecular test (Reverse Transcription
Polymerase Chain Reaction, RT-PCR) methods. To detect this vims as a molecular, a pair of primers, AMV-
F and AMV-R, specific to the AMV CP gene, resulted in an amplicon of the expcctcd size (351 bp). Results
were evaluated and all tested both seed potato samples and also herbaceous test plants were determined to be
free of AMV infection in this study. The RT-PCR test is optimized for screening potato samples on a large
scale for the presence of AMV. And also, detection of this virus from directly from potato tubers by using
both ELISA test and also RT-PCR methods arc also found to be available.

Key words: Potato, Alfalfa mosaic alfamovirus, Detection, Testing, Turkey
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Patates sigil {Synchytrium endobioticum (Schilb.) perc.| hastaliina karsi dayanikli gesitlerin
belirlenmesi

Hiiseyin ONARAN 1 Ugur PIRLAK * Omer GUC 1 N.Arzu GURBUZ1

1Patates Arastirma istasyonu Miidiirliigi, Nigde
*Sorumlu yazar (corresponding Author) e-mail: upirlak@ hotrnail.com

Patates tretimini engelleyen en 6nemli hastaliklarin basinda patates sigil (Synchytriumenihbioticum) hastaligi
gelmektedir. Hastalik icin alinan karantina tedbirleri nedeniyle bircok alan patates Uretimine
yasaklanmaktadir. Yapilan bu calisma; Ni§jde Patates Arastirma istasyonu Mudurligi tarafindan 2011 ve
2012 yili dretim sezonlarinda, Avrupa menseli patates cesitleri ile tarla kosullarinda Patates Sigil
(Synchytriumenclobioticum) Hastaligina karsi dayaniklilik &zelliklerini belirlemek amaciyla hastalik ile
bulasik olan Kaymakli Kasabasi/Nevsehir ve icik Koyii/Nevsehir’de bulunan ciftci tarlalarinda
yuratulmastur. 2011 ve 2012 yih  dretim  sezonunda ydritulen c¢alismalarda; patates sigili
Synchytriumenclobioticum) hastaligina karsi kendi bolgelerinde dayanikli olan Avrupa gesitlerinden
Almanya menseli Andante, Megusta ve Sissi, Ukrayna menseli Bojedar, Fransa menseli Stefanie, Hollanda
menseli Lindita ve Sifra cesitleri ile standart olarakAgria, Granola, Van Gogh, Hermes, Marfona ve Marabel
cesitleri  kullaniimistir.Mudirligimiz blnyesindeki laboratuarda dikimden 6nce her bir tekerriirdeki
parsellerden alinan toprak drnekleri icin sporangium sayimlari yapilmistir. 2011 yilinda iki lokasyonda
yapilan dayanikhilik denemesinde Megusta cesidinin yumruda hastalik belirtisi géstermemesi Gzerine 2012
yilinda yapilan denemeye standart cesit olarak tekrar alinmis ve her iki lokasyonda da hastalik belirtisi
gostermemistir. Bu durum karsisinda Megusta ¢esidinin patates sigil (Synchytriumenihbioticum) hastaligina
karsi dayanikli oldugu belirlenmistir. Megusta patates cesidi disinda denemeye alinan tum cesitler ile standart
olan gesitler 2011 ve 2012 yillarinda yuritilen bu ¢alismalarda hastalik belirtisi vermistir.

Anahtar kelimeler: Patates, Patates Sigili, Synchytrium endobioticum, Karantina

Determination of resistant potato varieties to potato wart disease \synchytriumendobioticum
(schilb.) perc.]|

Potato Wart Disease (Synchytrium endobioticum) is one of the most important disease that inhibit production
of potato. Potato production is prohibited in many areas due to quarantine measures taken for the disease.
This study was carried out by the Nigde Potato Research Station in 2011-2012 production season in order to
determine the characteristics of disease resistance of European originated varieties against Potato Wart
Disease (Synchytrium endobioticum) in Ncvschir/Kaymakli and Nevsehir/icik where are already infected.
European originated varieties; Andante, Megusta and Sissi from Germany, Bojedar from Ukraine, , Stefanie
from France, Lindita and Sifra from Holland which are resistant to Potato Wart Disease (Synchytrium
endobioticum) in their own regions and standard varieties; Agria, Granola, Van Gogh, Hermes, Marabel,
Marfona were used in this sUidy in 2011-2012 production season. Before the materials were planted, soil
samples were taken from each rcplicatcd plots and sporangium counts were done in laboratory of the Nigde
Potato Research Station.In 2011, resistance experiments were conducted in 2 locations. Potato Wart Disease
(Synchytrium endobioticum) symptoms haven’t been found on tubers of Megusta variety. So, in 2012
Megusta was taken to another experiment as a standard variety and again any symptoms of Wart Disease
haven’t been encountered. Therefore, it was detected that Megusta variety is resistant to Potato Wart Disease
(Synchytrium endobioticum). All varieties including standard ones have indicated disease symptoms except of
Megusta variety in the experiment which was conducted in 2011-2012 production season by the Directorate
of Nigde Potato Research Station.

Key words: Potato, Potato Wart Disease (Synchytrium endobioticum), Quarantine
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Erzurum ilinde patates tarla ve depolarinda saptanan funguslar
Cafer EKENT?*  Erkol DEMIRCI2

'Siileyman Demirci Universitesi, Ziraat Fakilltesi, Tarimsal Biyoteknoloji Bélimii, isparta
2Karadcniz Teknik Universitesi, Magka Meslek Yiiksekokulu, Magka-Trabzon
’Sorumlu yazar (corresponding author) e-mail: cafcrcken@sdu.cdu.tr

Patates (Solanimi tuberosum L.) ve mamulleri, insanlarin beslenmesinde en 6nemli gida kaynagidir. Patates,
Erzurum ilinde yetistirilen en dnemli drlinlerden bir tanesidir ve 3000 ha’dan fazla ekim alani bulunmaktadir.
Funguslar gibi bircok mikroorganizma uygun olmayan tarla ve depo sartlarinda siddetli hastaliklara neden
olmakta ve ekonomik kayiplar meydana getirmektedir. Patates hastaliklarinin biyik ¢ogunlugunun yumru ile
tasindigr  dikkate alindiginda tarla sartlarindaki hastaliklarin  kontroli i¢in depolamanin  6nemi
anlasiimaktadir. Yapilan ¢alismalarda, Erzurum ilinde patates tarla ve depolarindan bircok patojen fungus
izole edilmistir. Erzurum ilinde Rliizoctonia ve Fusarium tirlerinin olusturdugu hastaliklar énemli bir sorun
olarak dikkat ¢ekmektedir. Rliizoctonia hastalik kompleksine Rliizoctonia solant (Kiihn) neden olmakta,
hastalik govde kanseri ve siyah kabukluluk diye iki farkli sekilde isimlendirilmektedir. Govde kanseri,
bitkinin toprak alti kisimlarinda bulunan nekrotik lekelerle, siyah kabukluluk ise yumrular tzerindeki
sklerotiumlarla kolayca taninmaktadir. Cesitli Fusarium spp. tohumluk yumrularinin c¢irimesine, tarla
sartlarinda bitkilerde solgunluga ve depo sartlarinda da yumrularda kuru giriklige neden olarak verim ve
kalite kayiplarina neden olmaktadir. Bu c¢alismada, yoérede daha 6nce yapilmis olan arastirma sonuglari
6zetlenmis ve fungal sorunlara 6nerilerde bulunulmustur.

Anahtar Kelimeler: Solanimi tuberosum,fungal hastaliklar, depo, tarla
The fungi determined on potato in field and storage in Erzurum province

Potato (Solanimi tuberosum L.) and its products arc known to be the most important source of food for human
beings. Potato is one of the most important crops in Erzurum province, where more than 3,000 ha of potatoes
are planted. There arc many pathogenic microorganisms such as fungi which can cause economic yield losses
because of severe diseases under unfavorable field and storage conditions. Considering most of the potato
diseases are seed-borne, the importance of storages may be well-understood for managing of potato diseases
in the field. A number of pathogenic fungus spccics were isolated from potato under field and storage
conditions in Erzurum. Diseases causcd by Rliizoctonia and Fusarium on potato have been a serious problem
in Erzurum province. Rhiizoctonia solani (Kiihn) is the causal organism of Rliizoctonia disease complex in
potato resulting in two different appearances of the disease, namely stem canker and black scurf. These arc
recognized as necrotic lesions on underground plant parts, and sclcrotia covering progeny tubers,
respectively. Several Fusarium spp. causc seed tubers decay, plants wilt under field conditions and tuber dry
rot in storage, leading to losses in crop yield and quality. In this study, the former studies on this topic were
summarized and some suggestions were made to solve fungal problems.

Key Words: Solanimi tuberosum,fungal diseases, storage, field
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Meloidogyrie chitwoodi'nin Turkiye agisindan CAPRA ile zararl risk analizi
Emre EVLICEI* F. Dolunay ERDOGUSI ilker KEPENEKCI1 Serife BAYRAM?2

1Zirai Miicadclc Merkez Arastirma Enstitlisi, Yenimahalle, Ankara, Tirkiye
2 Ankara Universitesi Ziraat Fakiltesi Bitki Koruma Bélimii, Diskapi, Ankara, Turkiye
* Sorumlu yazar (corresponding author) e-mail: cmre_evlice@zmmae.gov.tr

Meloidogyne chitwoodi ilk olarak Amerika’da tespit edilmis olup giinimizde 4 kitada birgok farkli tlkede
tespit edilmistir. Etmen genis konukcu dagilimina sahip olup bircok familyaya (Solanaceac, Umbclliferae,
Gramineac, Lcguminosae vd.) ait farkh bitki gesitlerinde (patates, domates, havug, misir, bugday, sts bitkileri
vd.) zarar yapabilmektedir. Toprak sicakhgr 5HC oldugunda biyolojisi baslamaktadir. Etmenin yayginligi,
Ulkemizde ilk tespitinden bu yana dort yil gibi kisa bir sirede 5 farkli bélgede 10 ile ulasmis durumdadir. Bu
illerin Ulkemiz patates Uretiminin yaklasik yarisini karsiliyor olmasi durumun vahametini daha da
arttirmaktadir. Bu alanlarda genellikle hububat miinavebesi yapilmasi ve etmenin bugday, arpa gibi lkemiz
acisindan énemli kiltiir bitkilerinde zarar yapiyor olmasi etmenin 6nemini daha da arttirmaktadir. Ulkemizde
bugiine kadar sadece patateste tespit edilen M.chitwoodi'nin, cevresel faktérleri géz éniine aldigimizda i
Anadolu (patates, bugday, seker pancari vb), Akdeniz (sebze, sis bitkisi vb), Ege Bolgesi (patates, sebze,
pamuk, bugday vb), Marmara Bdlgesi (misir, aycicedi, bugday vb) ve Guney Dogu Anadolu Bolgesi
(bugday, pamuk, sebze vb)'nde yerlesebilecedi ve yodun olarak zarar yapabilecedi dusunilebilir. Ulkemizde
kok-ur nematodlarina karsi ruhsath nematisitler bulunmakla beraber etmenin 6nemli derecede zarar
olusturabilecedi patates ve hububat gibi triinlerde ruhsath nematisitler bulunmamaktadir. M.chitwoodi'nin
zarar seviyesi uygulanan rotasyon, iklimsel sartlar ve toprak yapisiyla dogrudan iligkilidir. Etmenin
yayitliminin engellenebilmesi ve zararinin azaltilabilmesi icin yapilacak survcylcrlc etmenle bulasik alanlar
ortaya konmali, temiz tohumluk kullanilmasina dikkat edilmelidir. M.chitwoodi ile basarili micadele igin
konukgusu olan bitkinin dikilmesinden dnce yabanci otsuz nadas ve/veya konukgusu olmayan veya dayanikli
cesitlerin yetistirilmesi ile yapilacak uzun sireli micadele stratejisinin uygulanmasi ve belirli araliklarla
kontrollerin yapilmasi son dcrccc énemlidir. Etmenin temiz bélgelere bulagmasini engellemek 6ncclikli
olarak dusunulmeli ve bu amagla tlkesel micadele programi olusturulmahdir.

Anahtar kelimeler: Meloidogyne chitwoodi, zararli risk analizi, patates, Turkiye
Pest risk analyses for Meloidogyne chitwoodi using CAPRA for Turkey

Meloidogyne chitwoodi was firstly reported in United States of America, but it also was found in four
continents recently. This pest has a wide host range,including many plant families (Solanaceac, Umbellifcrae,
Gramineac, Leguminosae etc.) and species (potato, tomato, carrot, corn, wheat, ornamental plants etc.). 1his
nematode starts biological activity at 5 °C. Distribution of this nematode has been reached 10 infested
province in 4 year such a short period of time after it was first reported. These provinces arc producing half ol
total potato production of Turkey and its increasing seriousness of problem due to this nematode. These
production areas generally rotate potato with wheat, barley and they are also host ol this nematode. M.
chitwoodi was only reported in potato but rotation type in Middle Anatolia (potato, wheat, sugarbeet etc.),
Mediterranean (vegetable, ornamental plants etc.), Aegean region (potato, vegetable, cotton, wheat etc.),
Marmara region (Maize, sunflower, wheat etc.) and South-eastern (wheat, cotton vegetable etc.) also
favourable for this nematode. Although there arc number of ncmaticide against Root-knot nematodes in
vegetable, but there is no registered nematicide in wheat and potato. Damage level of M. chitwoodi related to
rotation, ecological conditions and soil structure. Intensive survey and clean production material have to be
Used to inhibit distribution and reduce damage level causing this nematode. It is also important for long term
control measures that rotation, folow without weeds, resistant cultivars against to M.chitwoodi. First priority
of control of this nematode fully obey quarantine rules and legislation in order to build control strategy to this
nematode.

Keywords: Meloidogyne chitwoodi, pest risk analysis, potato, Turkey
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Patates tUretiminde kok-ur neniatodlari (Meloidogyne spp.)’mn
6nemi ve ileriye donik alinmasi gerekli énlemler

Bilge MISIRLIOGLUT* Hillya DEMIRBAS1 Enbiye ULUTAS1

1Bornova Zirai Miicadelc Arastirma Istasyonu, Genglik cad. No:6 Bornova/iZMIR,
’Sorumlu yazar (corresponding author) e-mail: bilgcmisitiioglu@yahoo.com

Gida Tarim vc Hayvancilik Bakanli§i, Tarimsal Arastirmalar vc Politikalar Genel Mudirlugu (TAGEM),
Bornova Zirai Miicadele Arastirma istasyonu (ZMAI) liderliginde, 2010-2011 yillarinda, Avrupa 6. Cergeve,
EUPHRESCO (Phytosanitary Coordination of European Phtosanitary (Statutory Plant Healt) Research) -
ERA-NET projesi altinda, “Avrupa Birligi Uye Ulkelerinde Karantina Ncmatodu Meloidogyne
chitwoodiGoldcn et al. 1980 ve M fallaxKarsscn 1996°in Belirlenmesi ve Yonetimi” isimli bir proje
ylrutdlmastir. Proje kapsaminda, 15 Aralik 2011 tarihinde, patates Uretimini olumsuz etkileyen Kok-ur
nematodlari (Meloidogyne spp.)’nin 6nemi vc patateslerde meydana getirdigi zararla ilgili bir farkindalik
yaratilmasi, Ulkemizdeki bulasiklik durumu, dreticilerin bu konudaki bilgi vc tutumlari ile ileriye dénik nc
gibi ©&nlemler alinmasi gerektigi gibi konulari kapsayan genis katilimh (lkesel bir toplanti ve panel
diizenlenmistir. Toplantida, kamu (TAGEM, GKGM, Arastirma Enstitiileri/istasyonlari, Zirai Karantina
Midiirliikleri, Gida Tarim ve Hayvancilik il/ilgc Mudurlikleri) ve 6zel sektdr (Patates Tohum Firmalari,
Zirai ilag Firmalari) kurulus temsilcileri ile Odemis, Altinova ilgeleri patates Greticilerinden olusan yaklagik
60-65 kisilik bir katithmci sayisina ulasiimistir. Yapilan degerlendirmelerde, ulke dizeyinde sirvey
programlari hazirlanarak patates dretim alanlarinin Kék-ur nematodlari ile bulasiklik durumunun ve
yayginhiginin ortaya konulmasi, tohumluk ve yemeklik patates dretim alanlarinin birbirinden ayrilmasi
gerektigi, nematodun yayilmasini 6nlemek amaciyla karantina énlemlerine titizlikle uyulmasi gerektigi,
sertifikali Gretimin arttiriimast ve kullaniminin yayginlastiriimasinda devlet desteginin beklendigi gibi
konulari kapsayan sonuglara ulagiimistir.

Anahtar kelimeler: Kok-ur nematodlari, Meloidogyne, Patates, Zarar, Mevzuat

The Importance of the root-kiiot nematodes (Meloidogyne spp.) on potatoes and preventive
measures

In the years of 2010-2011, EU 6th framework, EUPHRESCO (Phytosanitary Coordination of European
Phtosanitary (Statutory Plant Healt) Research) -ERA-NET projcct named “Detection and Management of the
Quarantine Nematodes Meloidogyne chitwoodi and M. fallax in the EU Member States” was conducted by
Ministry of Food, Agriculture and Livestock, General Directorate of Agricultural Research and Policy
(GDAR), Bornova Plant Protection Research Station. Under the project, in our Station, a well-attending
national meeting and a panel were held on December 15, 2011 on raising awareness for the importance of
root-knot nematodes negatively affecting the production of potato and their damages on potato production,
infestation rate in our country, growers’ knowledge and attitudes on this issue and the measures should be
taken in the future. Approximately 60-65 persons from government administration (GDAR, General
Directorate of Food and Control, the National Research Institutes and Stations, Directorates of Agricultural
Quarantine, technical personnels worked at the Provincial and District Directorates of Food, Agriculture and
Livestock),breeders, potato seed companies (e.g. Anka-Meijer, Gomec, Oztar), agricultural chemical
companies (e.g. Syngenta) and growers from Odemis and Altinova districts have attended the meeting.At the
end of the meeting, it was concluded that the suivey programs at the country level should be carried out to
determine the distribution and infestation rate of the nematodes, the seed and ware potato production areas
should be clearly separated, quarantine regulations should be carried out to restrict the spread of these
nematodes with the infected tubers, widespread use of certified seed potatoes should be increased and
supported by the government.

Key words: Root-knot nematodes, Meloidogyne, Potato, Damage, Regulations
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Orta Anadolu Bélgesi’nde Mevcut ve Potansiyel Tohumluk Patates Uretim
Alanlarinin Bitki Paraziti Nematodlar Yéniyle incelenmesi

iker KEPENEKCI ** Halil TOKTAY 2 Emre EVLICE 1

1Zirai Mucadelc Merkez Arastirma Enstitiisi, Yenimahalle, Ankara, Tirkiye
2Nigde Universitesi, Tarim Bilimleri ve Teknolojileri Fakiltesi, Nigde, Tirkiye.
Sorumlu yazar (correspoding author) e-mail: kepenekci@gmail.com

Tohumluk dretim bdolgelerinin belirlenmesi amaciyla yapilan calismalarda toplam 17 il (Sivas, Konya,
Kayseri, Bayburt, Erzurum, Adana, Tokat, Eskisehir, Corum, Cankiri, Erzincan, Kahramanmaras, Kiitahya,
Usak, isparta, Burdur ve Nigde), tohumluk patates dretimine uygunluk agisindan incclcmeyc alinmistir.
Yapilan calismalar sonucunda Sivas, Kayseri, Erzurum, Eskisehir, Kahramanmaras, Erzincan, Tokat illerinde
tohumluk patates dretimine uygun yaklasik 200.000 ha alan belirlenmis ve ilan edilmistir. Ayrica Nigde
Camardi, Adana Tufanbeyli gibi bazi 6zel alanlarin da tohumluk patates tretimi acgisindan dnemli potansiyeli
oldugu ve bu amacgla kullanilabilecegi tespit edilmistir. Proje ¢alismalarinda kurumumuz (Zirai Micadelc
Merkez Arastirma Enstitiisii, Ankara) kapsamina alinan iller (Sivas, Konya, Kayseri, Tokat, Eskisehir, Corum
ve Cankiri)’in genel tarimsal &zelliklerinin belirlenmesi yaninda, dzellikle karantinaya tabi ve tohumluk
sertifikasyonu agisindan énem tasiyan nematodlar [Patates curiuklik nematodu (Ditylenchus destructor),
Sogan sak nematodu (D. dipsaci), Patates kist nematodlari (Globodera rostochiensis ve G. pallida) ve Koék-ur
nematodlari (Meloidogyne spp.)] yoniyle incelenerek saglikh tohumluk patates Gretimine uygunluklarinin
belirlenmesi hedeflenmistir. Calismada 191 adet toprak, 29 adet bitki (kok ve Ust aksam) ve 77 patates yumru
ornegi incelenmistir. Yapilan calismalar sonucunda, Corum ilinin nematolojik acidan patates tohumluk
bélgesi olarak uygun olmadigi kanisina varilmistir. Bu ilde yapilan nematolojik calismalar sonucu kék-ur
nematodu tespit edilmistir. Kék-ur nematodu Gorum ili’ndc cilek ve kabak bitkisinde bulunmustur. Ayrica
yapilan ¢alismalar sonucu Corum ilinin sogan-sak nematodu agisindan risk altinda oldugu gorilmustir.

Anahtar kelimeler: Bitki paraziti nematodlar, sertifikasyon, tohumluk patates

Plant Parasitic Nematodes in current and potential Seed Potato Production
Areas in Middle Anatolian Region of Turkey

In this study, the total 17 provinces of Turkey (Sivas, Konya, Kayseri, Bayburt, Erzurum, Adana, Tokat,
Eskisehir, Corum, Cankiri, Erzincan, Kahramanmaras, Kiitahya, Usak, isparta, Burdur and Nigde) were
envestagated for suitability of seed potato production. As a result of studies conducted in Sivas, Kayseri,
Erzurum, Eskisehir, Kahramanmaras, Erzincan, Tokat provinces approximately 200,000 hectares suitable for
the production of seed potatoes have been determined and announced. Also some specific areas such as
Camardi-Nigde, Adana-Tufanbcyli significant potential for the production of high quality seed potato
Production areas of Turkey. The Project aimed to determine suitabilitiy of provinces where scope of Plant
Protection Central research Institute, (Sivas, Konya, Kayseri, Tokat, Eskisehir, Corum ve Cankiri) for seed
Potato production. The area observed both quarantina and certification nematodes, [Potato rot nematode
(Ditylenchus destructor), Stem nematode (D. dipsaci), Potato cyst nematode (Globodera rostochiensis and G.
Pallida) and Root-knot nematode (Meloidogyne spp.)] and agronomic parameters of potato production as
~ell. In this study 191 soil, 29 plants (roots and upper parts) and 77 tuber samples were analyzed. As a result
of the study, GCorum province is not suitable for seed potato production due to presence of root-knot
nematodes. Root-knot nematodes were identified in Corum province in strawberry and zucchini. Stem
Nematode (D. dipsaci) also found in onion in Corum.

Key words: Plant parasitic nematodes , certification, seed potato

Ulkesel Patates Tohumluk Uretim Sisteminin Gelistirilmesi (Tohumluk Uretim Bolgelerinin Belirlenmesi ve
Sardurdlebilirliginin Saglanmasi) (Tiibitakl007 Proje no:105GI 10 ve 105G 112 2005-2010) isimli projelerin
bir béliminin 6zetidir.
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Cankiri Patates Ekim Alanlarinda ilk Kez Saptanan Agrotis segetum ([Denis &
Schiffermuller) (Lepidoptera: Noctuidae)'un Yayilisi, Zarar Durumu ve Ucgus Seyri

Muharrem SIMSEK **

‘Cankiri Karatckin Universitesi Kizilirmak Meslek Y iiksekokulu, Kizilirmak / Gankir
Sorumlu yazar (corresponding author) e-mail: m simsek 06@hotmail.com

Kizilirmak (Cankiri) ilgesi ekim alanlarinin yer aldigi Kizilirmak Havzasi'nda karpuz ve kavun ekim
alanlarinda 2011-2012 yillarinda yapilan bir calismada; Lepidoptera takimi Sphingidae, Noctuidae, Arctiidae,
Lasiocampidae, Lemoniidae, Notodontidac familyalarina bagli 23 tir saptanmistir. Ayni calismada
Noctuidae familyasina bagli Bozkurtlardan Agrotis segetum (Denis & Schiffcnniiller) ile Agrotis ipsilon
(Hufnagel)'un da bulundugu, ekonomik diizeyde olmamakla birlikte, kavun fidelerinde zararli oldugu
tespit edilmistir. SOz edilen tirlerin polifag olmasi nedeniyle patates ekim alanlarinda da zarar durumunun
ortaya konulmasi amaciyla bir calisma yapilmasi fikri ortaya ¢ikmistir. Bu amacla ayni yil igerisinde Cankiri
iline bagh ilcelerde Bozkurtlarin durumunun belirlenmesi amaciyla Gida-Tanm ve Hayvancilik Bakanligi
Cankirt Tarim il Midirligi'ne basvurularak il ve ilgeler seviyesinde patates ekim alanlarinin durumu
incelenmistir. Calisma sonucunda Cankiri'da ozellikle son 3 yilda patates ekim alanlarinin hizla azaldigi
anlasiimistir. Patates ekimi son U¢ yilda yapilmakta olan Cankiri (Kizilirmak Havzasinda)'da 2011 yilinda
ylratulen survey calismada patates ekim alanlarinda A. segetum ve A.ipsilon 'un zararina rastlaniilmamistir.
Ancak 2011 yili icerisinde patates ekim alanlarinda yapilan bagska bir calismada Cankiri Merkez ilge (Civi
kéyii)'dc; 2012 yilinda ise Merkez ilceye bagh Akcavakif Kéyii patates ekim alanlarinda A.segetum'un
bulundugu ve agir zararlara neden oldugu saptanmistir. Yukarida da agiklandigi tzere A.segetum'un Cankiri
Merkez ilge (Civi kdylu ve Akcavakif)'dc patates ekim alaninda bitkinin gerek yesil aksaminda ve gerekse
yumrularinda agir zarara neden oldugu ve son yillarda ilimizde patates iretimini tehdit ettigi tespit edilmistir,
A.segetwriunvoWfag bir zararh olmasi da g6z dniinde bulundurularak, konuya dikkat ¢ekilmesi ve bundan
sonra yapilacak ¢alismalara yardimci olunmasi amaciyla bu ¢alisma 2011-2012 yillarinda yuratiImustar.

Anahtar kelimeler: Patates, Kavun ve Karpuz, Agrotis segetum.

Distribution, Damage and Flight Pattern of a Newly Determined Pest, Agrotis segetum
([Denis & Schiffermiller) (Lepidoptera: Noctuidae) in Cankiri Potato Fields

In this study, a total of 23 species that belong to Sphingidae, Noctuidae, Arctiidae, Lasiocampidae,
Lemoniidae, Notodontidae families of Lepidoptera order have been identified at melon and watermelon
fields between 2011-2012 in Kizilirmak basin where Kizilirmak (Cankiri) fields arc located. It is also
determined that Agrotis segetum (Denis & Schiffermiller) and A. ipsilon (Hufnagcl) were harmful to melon
seedlings but not at an economic level. Due to being polyphagus insects, it was decided to determine the
damage on these pests at potato fields. Information on potato field areas within county and province level has
been acquired from Ministry of Food, Agriculture and Livestock, Cankiri Directorate of Agriculture to that
end. It was understood that potato field areas have decreased for the last 3 years in Cankiri. There were not any
damage of A.segetum or A.ipsilon in Gankiri (Kizilirmak basin) where according to surveying results carried
out at 2011. However, according to the results of another studies carried out; heavy damage of A.segetum
has been determined at Civi village in 2011 and also Akcavakif villages in 2012 of Cankiri central county.
As specified above, A.segetum has caused heavy damage on the green parts and also tuberoses in Cankiri
(Civi and Akcavakif villages), and also this pest threats the potato production in the province. This study is
carried out between 2011 and 2012 in order to help further studies and also attract attention to this problem
with regard to A.segetum being a polyphagus insect.

Keywords: Potato, Melon, Watermelon, Agrotis segetum
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Bazi inscktisitlerin Patates guvesi \Phthorimae operculella (Zeller) (Lepidoptera:
Gelechiidae)’ne etkileri

Pervin ERDOGANI*

'Zirai Micadclc Merkez Arastirma Enstitusi, PK. 49 06172 Yenimahalle-ANKARA
*Sorumlu yazar (corresponding author) e-mail: pervin_erdogan@zmmae.gov.tr

Patates glivesi [Phthorimae operculella (Zeller)] Solanaceae Urlinlerinde 6zellikle patatese zarar veren yaygin
bir zararhidir. Patates glivesi yumrularda beslenerek 6nemli kayiplara neden olmaktadir. Patates glivesi en
onemli zarari depoda yapmaktadir. Hasat doneminde bulasik yumru ile birlikte depoya tasinir. Patates guvesi
ile miicadele yapilmadigi durumda kayip %100’e kadar yiikselebilir. Bu calismada, depo kosullarinda 5 farkli
insektisitin Patates glivesi’ne etkisi arastirilmistir. Denemede kullanilan insektisitler asagidaki gibidir; Avaunt
(indoxacarb 150g/l); Radiant 120 SC, spinoteram 120g/l); Decis (deltamethrin 2.5 g/l), Gamma-T-Ol (cay
agaci yagi, % 75 terpene) ve Fungatol (cay agaci yagi, terpinen-4-ol). Her insektisit i¢in i¢ doz kullaniimistir.
Deneme tesadif parselleri deneme desenine gore 4 tekerrirli olarak kurulmustur. Kontrol igin saf su
kullaniimistir. Plastik kuvetler (40x30x5cm) yumrularin birbirine karismamasi icin karton ile ikiye bdlunmus
ve her boélime ayni boyutlarda 10’ar adet yumru yerlestirilmistir. Yumrular kigik el pulverizatord ile
ilaglanmistir. Yumrularin bulundugu kivetler tel kafeslere (1x1x1 m) kelebeklerin giris ¢ikisini saglamak icin
capraz olarak yerlestirilmis ve kafesin icerisine 50 adet Patates guvesi erginleri birakilmistir. Erginlerin
beslenmesi icin kafesin icerisine balli su emdirilmis pamuk konulmustur. Sayimlar haftalik araliklarla
yapilarak bulasik yumru sayilari kaydedilmistir. Sayimlara 6 hafta sire ile devam edilmistir. Elde edilen
verilere gore, Avaunt ve Radiant ile ilaglanan yumrularda 6 hafta sonra herhangi bir bulasmanin olmadigi
belirlenmistir. Avaunt ilacinin ¢ dozu (10-15-25 mi) ve Radiantin iki dozunun (15-25 mi) 6 hafta siire ile
Patates giivesi’ne karsi etkili oldugu belirlenmistir. Bu ilaglari Gamma-T-Ol izlemis ve en yiiksek dozu (5 mi)
21 gin sire ile etkili oldugu tespit edilmistir. Fungatol ise 2 hafta sire ile bulasma olmadigi, Decis ile
kontrolde birinci sayimdan itibaren bulasma oldugu belirlenmistir. Calisma 2013 yilinda Zirai Miicadele
Merkez Arastirma Enstitust’nde yapiimistir.

Anahtar ke\imeler:Phthormiae operculella, patates, insektisit, etki

Effect of some insecticides on Potato tuber niothi \Phthorimae operculella (Zeller)
(Lepidoptera: Gelechiidae)

Potato tuber moth [Phthorimae operculella (Zeller)] is very important pest worldwide, causing serious
damage to crops of Solanaceae, especially potato. Potato tuber moth has caused important crop lost by
feeding on tuber. Potato tuber moth feds on tuber in storage and it moves to storage with infest tuber. Unless
it is controlled its damage could reach 100%. In this study, the effects of five insecticides on potato tuber
mothwere investigated in storage conditions. Insecticides used in the treatment were as fallow: Avaunt
(indoxacarb 150g/l); Radiant 120 SC, spinoteram 120g/l); Dccis (deltamethrin 2.5 g/1), Gamma-T-Ol (tea tree
oil 75% terpene) and Fungatol (tea tree oil tcrpinen-4-ol). Three concentrations were used for each
insecticide. Experiments were established according to randomized plot design and replicated 4 times. For
control plots only water was used. Plastic tubs(40x30x5cm) to be interfere with each otherwith
cardboarddividcdtubers and IOtuberswere placed incach section. Tubers were sprayed by using small hand
sprayer. After that plastic tubs(IxIxI) positioned diagonallyto provideentrance and exit ofadults in cages and
50 male or female were released into cages. Cottonsoaked honey with waterwas putintothe cagelor adults
feeding. Countingthe number of infested tubershas beenperformedat weekly intervalsT and were continuedfor
a period of6 weeks. According to the data that obtained, 6 weeks after treatment it was determined that tubers
sprayed with Avout and Radiant weren’t infested. Three concentrations ol Avaunt (10-15-25 ml) and two
concentrations Radiant (15-25 ml) had effect on Potato tuber moth for 6 weeks. Gamma-T-Ol showed effect
on Potato tuber moth only for 15 days at high concentration. Fungatol and decis showed low effect on Potato
tuber moth. The study was conducted in the Central Researchlinstitute Plant Protectionin 2013.

Keywords: Phthorimae operculella, potato, insecticides, effect
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Turkiye’de patates sektdrine genel bir bakis
Mehmet Emin CALISKANZI*

' Nigde Universitesi, Tarim Bilimleri ve Teknolojileri Fak. Tarimsal Genetik Miihendisligi Bél., Nigde
*Sorumlu yazar (corresponding author) e-mail: caliskanmc@nigdc.edu.tr

Turkiye yillik yaklasik 172 bin ha dikim alani ve 4,8 milyon tonluk tretimle dinyanin 6nemli patates ureticisi
tlkelerinden birisidir. Ulkenin hemen tim bolgelerinde patates Gretimi yapilmakta, farkh (retim
dénemlerinde yil boyu dretim gergeklestirilmektcdir. Uretilen patatesin bilyilk bélimi sofralik olarak
tuketilmekte (%56) olup sanayide kullanimi yetersiz diizeydedir (yaklasik % 11). Bununla birlikte son yillarda
ozellikle dondurulmus drinlerle ilgili yatirimlar artma egilimindedir. Tohumluk tedarik sistemi hala ithal
edilen yiksek kademe tohumlugun cogaltilmasi Gzerine dayanmaktadir. Ancak son yillarda yerli gesit islahi
ve tohumluk (retimi konusunda tesvik ve yatirimlar artmaktadir. Tirkiye cografi konumu acisindan gerek
tohumluk gerekse taze ve islenmis patates ticareti agisindan oldukca avantajli bir bélgedir. Kaliteli tohumluk
kullaniminin distik olmasi; girdi (sulama, zirai ilag, glibre vb) kullaniminin ve tretim maliyetinin yiksekligi;
artan hastalik-zararh baskisi Turkiye’de patates dretiminin baslica sorunlaridir. Son on yil igerisinde bazi
bolgelerde ortaya cikan sidil (Synchytrium endobioticum) hastali§i, Uretim miktarinin énemli derecede
azalmasina, Uretim bdlgelerinin degismesine yol agmistir. Benzer sekilde son yillarda nematod, patates guvesi
gibi zararhlarin yayginhklarinda artislar gozlenmektedir. Uretim sulamaya dayali olarak yapilmakta, bazi
bolgelerde yetisme sezonu boyunca sulama sayisi yirmiye kadar c¢ikabilmektedir. Ayrica fiyat istikrarsizhigi,
uretici drgltlenmesinin olmamasi, sektori dizenleyen bir cati kurulusun olmamasi sektériin énemli yapisal
sorunlaridir. Bu bildiride Turkiye’de patates sektdriinin genel yapisi, sektériin sorunlart ve bu sorunlarin
¢6zUma igin yapilmasi gereken calismalarla ilgili dneriler anlatilacaktir.

Anahtar Kelimeler: Patates, Uretim sistemi, tohumluk, sektor analizi
An overview to Turkish potato sector

Turkey is one of the important potato producer in the world with annual production of 4,8 million tonnes on
172.000 ha area. The potato crop is grown almost in all regions of the country. It is also grown throughout the
year under different production systems. The majority of the potato crop (56%) used in fresh market while the
industrial usage is only around 11%. However, the investments on potato processing (especially for frozen
products) have an increasing trend in recent years. The seed supply system is still based on multiplication of
imported high grade seed. In recent years, subventions and investments on breeding of national cultivars and
on seed production have been increased. Turkey has been situated in an advantageous geographical position
for international trading of raw and processed potatoes as well as seed potato. The main constraints of potato
production in Turkey are inadequate supply of high quality seed to farmers, high production cost due to high
usage of inputs (irrigation, pcsticidcs, fertilizers, etc.), and increasing epidemics of pests and diseases. The
wart disease (Synchytrium endobioticum) appeared in some regions during the last decade caused significant
decrease in potato production as well as changing potato production regions. Similarly, increasing the
population of the nematodes and potato tuber moth threats the potato production in some areas. Irrigation is
mandatory for potato production in Turkey, and the number of irrigation during the growing period reaches
up to twenty in some regions. Apart from these production constraints, price instability, lack of grower
associations and a national board or council are main structural problems of the potato sector in Turkey. In
this presentation, the general structure of potato sector in Turkey, the problems of the sector and our
suggestions for solution of these problems will be discussed.

Anahtar Kelimeler: Potato, production system, seed, analysis of scctor
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Patateste bant herbisit uygulamalari

Arzu AYDART* Yasemin SABAHOGLU1

1Zirai Micadclc Merkez Arastirma Enstitisi Muduarligi, Ankara
*Sorumlu yazar (corresponding author) e-mail: arzuaydar@yahoo.com

Patates, bitkisel kaynakli beslenmede tahillardan sonra en fazla tiiketilen besin maddesidir. Ucuzlugu, birim
alandan fazla verim alinmasi, besin degerinin yiksek olusu, sindiriminin kolayli§i, kullanim alaninin genis
olmasi ve her gesit iklimde yetismesi agisindan, hemen hemen bitiin diinya lkeleri tarafindan Uretilmekte ve
tiketilmektedir. Turkiye’de de patates dnemli bir ekilis alanina sahiptir ve farkl (lkelere ihracati
yapiimaktadir. Patates verimi yabanci otlarin varliindan ciddi sekilde etkilenebilir. Ozellikle kotii yetisme
kosullari ya da hastalik nedeniyle bitki rekabetinin azaldig! ya da sap gelisiminin yavas oldugu ¢esitlerde bu
durum daha belirgin olabilmektedir. Yabanci ot bazi zararli ve hastaliklari tesvik edebildigi gibi ayni
zamanda hasat vc harmanlama islemleri sirasinda da olumsuz etkileri bulunmaktadir. Konvansiyonel tarim
sistemlerinde yabanci ot ile miicadele daha ¢ok herbisit uygulamalarina dayanmaktadir. Pestisit kullanimini
azaltmaya yonelik etkili mucadeleyi amaclayan entegre micadele icerisinde bant herbisit uygulamalari iyi bir
secenek olarak karsimiza ¢ikmaktadir. Bircok tarla bitkisinde kullanilan bu ydntem patates Uretiminde de
uygulanabilir. Bant ilaglamalari, mekanik yabanci ot micadelesi ve sirt yapma gibi toprak isleme teknikleri
ile birlestirildiginde konvansiyonel uygulamalar kadar verim elde edilebilir. Ayrica kullanilan herbisit
miktarlarinda da azalma saglanir. Bu calismada dinyadaki kullanim alanlarindan ve yapilmis diger
calismalardan Orneklerle patateste yabanci ot bant ilaglamalarinin uygulanma zamani, uygulamada
kullanilacak makinelerin 6zellikleri ve uygulama teknikleri hakkinda genel bir degerlendirme yapiimistir.

Anahtar Kelimeler: Patates, Yabanci Ot, Bant ilaclamasi
Banded herbicide applications in potato

Potatoes is the most consumed dietary nutrients after grains.In terms of cheapness, having more yield per unit
area, high nutritional value, ease of digestion, wide usage area and growing in all types of climate, it is
produced and consumed by almost all countries of the world. Also in Turkey potato has an important area of
cultivation and it’s exported to the different countries. Potato yields can be seriously affected by the presence
of weeds; particularly where crop competition is reduced because of poor growing conditions or disease, or in
varieties where haulm development is slow. They can also encourage some pests and diseases. Weeds can
also have a serious affect on lifting the crop, entangling equipment and slowing operations. In conventional
farming systems, treatments arc based on hcrbicidc treatment. As part of integrated pest management aiming
at the judicious and reduced use of pesticides, banded herbicide application is a very attractive option.
Already used in field crops this technique can also be used in potato production. When combined with
mechanical weeding and hilling, banding effectively controls weeds and provides a yield similar to that
obtained through conventional production. Besides this practice reduces the quantity ol hcrbicidc used . In
this study, it has been done a general review of timing of banded hcrbicidc application, suitable sprayers and
their technical properties and application techniques by examples of usage around the world.

Key Words: Potato, Weed, Banded Spraying
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Patates alanlarinda yabanci otlarla micadelede yeni bir herbisit: Metribuzin+Flufenacet
ile ilgili arastirmalar

Sevket UNLUT* Akin AKSOY1

~Bayer Tirk Kimya San. Ltd. Sti., Umraniye, istanbul
Sorumlu yazar (corresponding author) e-mail: scvkct.unlu@ baycr.com

Flufenacet ve Metribuzin yabanci otlarda hiicrc bélinmesini vc fotosentezi etkilemek suretiyleetkili olan,
patates alanlarindaki dar ve genis yaprakli yabanci ot tiriinin micadelesinde ¢ikis dncesi uygulanan yeni bir
herbisittir. Flufenacet+Mctribuzin patates alanlarindaki 6nemli yabanci ot tdrlerine etkisini arastirmak
amaciyla Adana ve Bolu illerinde 2012 yilinda toplam 6 tarla denemesi kurulmustur. Denemelerde
Flufenacet+Mctribuzin 30+21,88, 36+26,25, 42+30,63, 48+35, 54+39,38 vc 96g+70g e.m./da dozlari
cahisiimis vc bunlar igerisinden 36+26,25, 42+30,63, 48+35 e.m./da dozu toplam 10 farkh yabanci ot tiriine
karsi % 90 vc Uzeri oranlarinda etkili oldugu belirlenmistir. Yapilan biyolojik etkinlik denemesinde
Flufenacet+Metribuzin’m kontrol ettigi énemli yabanci ot turlerinden bazilari sunlardir: 36g+26,25g e.m./da
dozda; Sirken (ChenupocUum album L.), Y. hardal (Sinapis arvensis L.), Kanarya otu (Senecio verrialis L.),
Isirgan otu (Urtica mens L.) otlarina, 42g+30,63g e.m./da dozda; Kirmizi kokli tilki kuyrugu (Amaranthus
retroflexus L.), S6git otu (Polygonum persicae L.), Hakiki papatya (Matricaria chamomilla L.), Sahtere
(Fumaria officinalis L.) otlarina, 48+35 e.m./da dozda Dilkanatan (Galium aparine L.). Yabanci otlara karsi
biyolojik etkinlik ¢alismalarinin yani sira, denemelerde Flufenacet+Metribuzin’in calisilan tim dozlarinda
patates bitkisinde olumsuz highir etkisinin de olmadi§i belirlenmistir. Ulkemizde bazi yabanci ot tiirlerinin
herbisitlere  karsi  dayaniklihk  kazanmasi ve birgok herbisitin  kullanilamamasindan  dolayi,
Flufenacet+Mctribuzinilacinin farkh etki sekline sahip olmasi vc farkh iki etken madde icermesi
dayaniklilikla miicadclcdc énemli olarak goriilmektedir.

Anahtar kelimeler: Yabanci ot, Patates,Biyolojik etki,Flufenacet+Mctribuzin
Metribuzin + Flufenacet, A New Herbicide To Control Weeds on Potato

Flufenacet + Metribuzin is a new hcrbicidc that is effective by acting cell division and photosynthesis used as
pre-emergence to control a wide range of annual grass and broadlcaf weed spccies on Potato. Total 6 field
trials were conductcd in Adana and Bolu in the year 2012 to determine biological efficiency on important
weed spccies on Potato. In these trials 30+21,88, 36+26,25, 42+30,63, 48+35, 54+39,38 ve 96g+70g a.i./da
dose rates of Flufcnacet + Metribuzin were tested, 36 +26.25, 42 +30.63 and 48g +35g a.i./da Flufcnacct +
Metribuzin provided 90 % or greater control on 10 different weed spccies. Some of the important weeds that
are controlled by Flufenacet + Metribuzin: 36 g +26.25 g ai / da dose; Lamb’s quarters ( Chenopodium album
L.) , Field mustard (Sinapis arvensis L.) , Common groundsel (Senecio vernalis L.), Dwarf Nettle (Urtica
urens L.), 42 g +30.63 g ai / da dose; Rctrood pigweed (Amaranthus retroflexus L.), Willow herb (
Polygonum L. persicac), Genuine chamomile (Matricaria chamomilla L.), Common fiimitary (Fumaria
officinalis L. ), 48 g +35¢ a.i / da dose; Goosegrass (Galium aparine L.). At all dose rates no adverse effect
of Flufenacet + Metribuzin was investigated on potato. Because of some weed spccies have resistance
against herbicides and also some herbicides arc not used in our country, Flufenacet + Metribuzin, having
different mode of action and containing two different active ingredients, is considered important in resistant
management.

Key words : Weed, Potato, Biological cffects, Flufcnacet + Metribuzin
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Suhut (Afyonkarahisar) ilgesi patates dikim alanlarinda gdrilen canavar otu turlerinin
yayginhik ve yogunluklarinin belirlenmesi ve yapiimakta olan bazi tarimsal uygulamalarin
canavar otu problemine etkisinin arastiriimasi

Yasin Emre KITIS * Ali AKKAYA 2

1Akdeniz Universitesi, Ziraat Fakiiltesi, Bitki Koruma Bolimi, Antalya
2Silleyman Demirel Universitesi, Ziraat Fakiiltesi, Bitki Koruma Bélumii, isparta
*Sorumlu yazar (corresponding author) e-mail: emrekitis@yahoo.com

Afyonkarahisar, Nigde ve izmir’den sonra iilkemizde patatesin en ¢ok uretildigi ticiincti ildir. Suhut ilgesi ise
%29’luk payla ilde en fazla patatesin yetistirildigi ikinci ilcedir. Son yillarda ilcedeki patates Ureticilerinden
canavar otuyla ilgili sikayetler gelmeye baslamistir. Bilindigi Gzere Orobanche tiirleri, icerisinde patatesin de
bulundugu birgok konukgu kultiir bitkisinde tam parazit olarak yasamakta ve ¢ok &nemli verim kayiplarina
sebep olmaktadir. Bu nedenle Suhut ilgesi patates tarlalarindaki canavar otu probleminin ve Ureticiler
tarafindan tatbik edilen bazi tarimsal uygulamalarin canavar otu yogunluguna etkisini belirlenmek amaciyla
2012 yilinda survey ve anket calismalar yuritilmastiur. Calismalar, ilgedeki toplam patates dikim alaninin
%70’ini kapsayan ilce merkezi dahil olmak Uzere toplam sekiz kdyde yapilmistir. Survey calismalari, canavar
otu sdrgunlerinin c¢ikis yapti§i Agustos-Eyliil aylarinda toplam 50 tarlada ydritulmistir. Her tarlada
tesadufen secilen 1 dekarlik alan icerisinde toplam sekiz kez 'A nr’lik ¢erceve atilmis ve igerisine giren
canavar otlari sayillmistir. Ayrica survey yapilan tarlalardan teshis icin canavar otu Ornekleri alinmistir.
Survey yapilan tarla sahipleri ile yapmakta olduklari tarimsal uygulamalar hakkinda bilgi almak amaciyla 15
sorudan olusan bir anket calismasi yuritilmustir. Calisma sonucunda patates tarlalarindaki tek canavar otu
tiriiniin Orobanche ramosa L. oldugu gérilmistir. O.ramosa'nin rastlanma sikhgi %14, ilgedeki ortalama
yogunlugu ise 3.61 adet/m2 olarak belirlenmistir. Turiin en yaygin oldugu kéy Yarish kdyi olup, bu kdyde
girilen tum tarlalarda canavar otuna rastlanmistir ve nr’de ki ortalama yogunlugu 34 adet olarak
belirlenmistir. Anket sorularina verilen cevaplar degerlendirildiginde, canavar otu popilasyonunu
etkileyebilecek tarimsal uygulamalar ile canavar otunun mevcut yogunlugu ve dagilisi arasinda anlamli bir
korelasyon kurulamamistir. Ancak hayvan glbresi kullanilan ve pullukla derin sirim yapilan hafif binyeli
tarlalarda canavar otu yogunlugunun bir 6nceki yila nazaran azaldiji sonucu ortaya ¢ikmistir.

Anahtar Kelimeler: Patates, canavar otu, Orobanche ramosa, kulturel énlemler

Determination of the prevalence and density of broomrape species in potato fields of the
Suhut (Afyonkarahisar) district and investigation of the effect of some agricultural practices
on broomrape problem

Afyonkarahisar is the third most potato producer province after provinces of Nigde and izmir. Suhut is also
second most potato producer district in the province with a share of 29%. The complaints have begun to
arrive about broomrape from potato producer of the district in recent years. Orobanche species arc obligate
parasite in many host crops including potato and cause very important yield loses. Because of this, surveys
were conducted to determine the broomrape problems in potato fields of the Suhut district and the effects of
some agricultural practices using by growers in 2012. Surveys were conductcd in eight villages including the
district center where have 70% of total potato production area of the district. Surveys were carried out a total
of 50 fields on August and September when broomrape shoots out. In each field, 'Anr frame laid a total of
eight times in randomly selected one dccarc area and broomrape shoots in the frames were counted.
Broomrape samples were also collectcd for identification in each survey field. A questionnaire consisting of
15 questions was conductcd with the owner of the survey fields to obtain information about agricultural
practices which carried out. The end of the work, Orobanche ramosa L. was found the only spccics in the
potato fields. Observation frequency and average density of O. ramosa were found 14% and 3,61 shoot/nr
respectively in the district. The specie’s most common village is Yarisl. In this village, broomrape was found
in all survey fields and average density in square meter was found 34 numbers. According to evaluation of
the responses to the questionnaire, a significant correlation was not established between potential effective
agricultural practices on broomrape population and the current density and distribution of broomrape. But,
broomrape population was found lower than one year before in the light textured fields that used in animal
manure and deeply ploughed by plow.

Keywords: Potato, broomrape, Orobanche ramosa, cultural practices
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Patates tohumunda pcstisit kullanim1, sorunlar, ¢dézim o&nerileri ve kalintilari
Murat KAHYAOGLUPelin AKSU1

1Zirai Micadele Merkez Arastirma Enstitisi Maduarligd, Yenimahalle, Ankara
*Sorumlu yazar (corresponding author) e-mail: mkahyaoglu@zmmae.gov.tr

Patates insan beslenmesinde ve endistride ¢ok kullanilan, tarimi yaygin olarak yapilan bir bitkidir.
Ulkemizde de patates yetistiricili§i genis alanlarda yapilmakta ve 4.795.122 ton iretim ile ekonomik bir
onem arz etmektedir. Bu nedenle patates yetistiricilijinde hastalik ve zararlilarla yapilacak zirai miicadele
oldukga oOnemlidir. Bu micadelenin ilk basamagi temiz tohum ve tohumluklarin ilaglanmasi ile
baslamaktadir. Pek cok hastalik ve zararh etmenlerin bulasik yumru, bulasik toprak ile tasinarak temiz
alanlarda kontaminasyona neden oldugu bilinmektedir. Bundan dolay patates tohumluklarina yapilacak olan
insektisit ve fungisit uygulamalari dnem arz etmektedir. Hastalik ve zararli bdceklerin zarar sekline gore
patateste pestisit uygulamalari, toprak veya tohumluklarin ilaglanmasi seklinde yapilmaktadir. Tohumlukta
ilagc uygulama hatalari nedeniyle ¢ikis dncesi veya ¢ikis sonrasi yumrularda clrime ya da filizlerde yanma
gibi sorunlarla karsilasilabilmektedir. Emegin bosa gitmesi, riin kaybi ve benzeri sorunlarin yaninda toprak
kirligi de diger bir sorun olarak karsimiza ¢ikmaktadir. Tavsiye disi kullanilan pestisitlerin yani sira gesitli
gubreler, bitki gelisim duzenleyicilerin kullanimi, yayici yapistirici, pH dizenleyici vb birgcok kimyasal ajan
tohumlugun hazirlanmasinda kullaniimaktadir. Bu uygulamalar herhangi bir bilimsel arastirma sonucu ile
ortaya konmadi§i veya zirai miicadele teknik talimatlarinda yer almadigi igin, fitotoksite kaginilmaz bir sonug
olarak karsimiza ¢ikmaktadir. Ulusal tiiketimde ve ihracatta sorun yasanmamasi, insan saghginin riske
atilmamasi ve zirai mucadele agisindan surdaralebilirligin devami kalinti problemlerinin nedenlerinin
belirlenmesi ve bunlarin dnlenmesi ile mimkin olabilmektedir. Ayrica kabuk soyma, yikama ve pisirme gibi
bazi drlin islemelerinin de bitkide bulunan pestisit kalintilarinda azalmaya neden olabildigi cesitli calismalarla
ortaya konmustur. Bu bilincle bu derlemede patateslerde tilkemizde ve diinyada mevcut tohum uygulamalari,
karsilasilan sorunlar ve ¢6zim &nerileri ile kalinti durumlari ve muhtemel sonuglari ele alinmistir.

Anahtar kelimeler: Patates tohumu, pestisit uygulamalari, kalinti
Pesticide use on potato seeds, problems, solutions and their residues

Potato is one of the most intensively cultivated plants in human nutrition and industry. Potatoes arc cultivated
in large areas in Turkey and have an economical importance with 4 795 122 ton of production rates.
Therefore, control of pests and diseases in potato production is very important. First step of control starts with
pesticide application to clean seeds and tubers. It is known that many diseases and harmful organisms cause
contamination in clean areas with moving contaminated tubers and soil. So, insecticide and fungicide
applications to potato tubers arc important. Pesticide applications on potatoes arc carricd out as soil or tuber
application according to type of harm of diseases and harmful insects. Because of wrong pesticidc
applications, problems like deterioration or burning of seedlings could experienced premergcnce or
postemergence on tubers. Besides wasted labor, yield loss and similar problems, soil pollution appears to be
other issue. Chemical agents like various fertilizer, plant growth regulators, adjuvants, pH regulators as well
as non-rccommended pesticides are used during preparation of tubers. Since effects of these applications arc
not defined by any scientific researches or are not placed in plant protection technical instructions,
phytotoxicity appears to be unavoidable consequences. Not having problems in national consumption and
exportation, not to risk to human health and continuation of sustainability with regard to plant protection
could be possible with identification of the cause of pesticidc residue problems and prevention of these.
Additionally, various studies indicated that some food processes like peeling, washing and cooking could
result to decrease of pesticidc residue on plants. With these conscious existing seed applications, problems
encountered and recommended solutions with residue situation and possible results in the world and Turkey
arc handled in this review.

Key words: Potato seed, pesticide applications, residue
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Patateste kokbogazi nekrozu ve siyah sigil hastaligi (Rhizoctonia solaiti Kihn.)’na karsi yeni
bir biyolojik fungisit: SERENADE ASO

Volkan BOZDOGANT Mehmet KAYA1 V. Mehmet SIMSEK1 Sevket UNLU1

'‘Bayer Tirk Kimya San. Ltd. Sti., Umraniye, istanbul
‘Sorumlu yazar (corresponding author) e-mail: volkan.bozdogan@ bayer.com

Glunumizde tarimsal Grtnleri hastalik ve zararlilardan korumak igin en cok tercih edilen yontem
kimyasal mucadeledir. Artan gevre bilinci ve siirdirebilir tarim istegi, dayaniklilik yénetimi, zorlasan ruhsat
yonetmelikleri ve son yillarda givenli gidaya olan talep hastalik ve zararlilara karsi alternatif micadele
yOntemlerinin daha fazla tercih edilmesine neden olmustur. Kimyasal mucadeleye alternatif yontemlerden
biride biyolojik mucadeledir. Biyolojik micadele icinde cn ¢ok kullanilan etmenlerden biriside bakteri,
fungus vb. iceren biyolojik prcparatlardir. Bu ¢alismada Patateste Rhizoctonia solani Kiihn.’yc karsi ruhsatli
olan ve ulkemizde son yillarda kullaniimaya baslayan, igeriginde % 1.34 oraninda Bacillus subtilis
Ehrenberg’in patentli QST 713 irki bulunan ve graminda Ix10 *baktcri kolinisi iceren Serenade ASO ile ilgili
bilgiler verilmistir. Serenade ASO’nun biyolojik etkinligi, etki sekli ve etki spektrumu, kalinti durumu, son
ilaclama ile hasat arasi bekleme siresinden bahsedilmistir. Ayrica Serenade ASO’nun ¢evre ve insan
saghgina, surddrulebilir tarima, kalinti yonetimine, saglikli bitki gelisimine vc verim artisina sagladigi
katkilar 6zetlenmistir. Denemeler tesadlf bloklari deneme desenine gdre 2 karakter vc 10 tekerrlrli olarak
izmir ve Afyon’da kurulmustur. Degerlendirmeler ilgili standart deneme yénteminde onerilen zaman ve
sekilde yapilmistir. Serenade ASO ilacinin 300 ml/100 kg tohum dozunun R. solani'ye kargi ortalama olarak
gbvde vc yumruda sirastyla %81 ve %83 olmustur.

Anahtar kelimeler: Serenade ASO, Patates, Rhizoctonia solani. Bacillus subtilis QST 713

A Biological fungicide against stem cancer and black scurfof potato (Rhizoctonia solani
Kuhn.): SERENADE ASO

Nowadays, chemical control is the most preferred method to prevent the agricultural products against the
diseases and pests. Increasing request of environmental consciousness and sustainable agriculture, resistance
management, difficulties in the registration Icgistlation and the request for safety foods in rccent years causc
the people to prefer alternative methods against disease and pests. Biological control is one of the alternative
methods to the chemical control. Biological products that contain bactcria and fungi commonly used in
biological control. In this study there is information about Serenade ASO (is registered against Rhizoctonia
solani Kiihn. in Potato and used in recent years in TR, contains 1.34 % Bacillus subtilis Ehrenberg patented
QST 713 stain and has IxIO9bacteria colony in gram. The biological effect, mode of action and spectrum,
residue and PHI values of Serenade ASO arc mentioned. Also, the contributions of Serenade ASO to the
environment and human health, sustainable agriculture, residue management and growing of hcalty crops arc
summarised. The trials were conducted to the randomized blocks design with 2 characters and 10 replications
in lIzmir and Afyon. The evaluations were made according to the related standart pesticide trial method.
Consequently, 300 m1/100 kg seed dosage efficacy of Serenade ASO has found %81 and % 83 in stem ve
tuber of potato, respectively.The trials were conducted to the randomized blocks design with 2
characters and 10 replications in lzmir and Afyon. The evaluations were made according to the
related standart pesticide trial method. Consequently, 300 ml/100 kg seed dosage efficacy ol
Serenade ASO has found % 81 and % 83 in stem ve tuber of potato, respectively.

Key words: Serenade ASO, Potato, Rhizoctonia solani, Bacillus subtilis QST 713
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Patates sigil hastaligi (Synchytrium endohioticum)'na karsi rizosfer bakterilerinin etkileri
Uzerine arastirmalar

Emel CAKIR ** Fikret DEMIRCI2

1Zirai Micadelc Merkez Arastirma Enstitlist Miadirlagu, 06172 Yenimahalle/Ankala
2 Ankara Universitesi Ziraat Fakiltesi Bitki Koruma Boélumi, Diskapi, Ankara
Sorumlu yazar (corresponding author): emel_cakir@hotmail.com

2011-2013 yillarinda yuritilen ¢alismada Synchytrium endohioticum'un toprakta zoosporlarina karsi etkili
olan biyosurfaktantlari Ureten kok bakterileri ve kitin iceren sporangiumlarin toprakta engellenmesinde etkili
kitinolitik bakteriler ile micadelesi hedeflenmistir. Nigde, Nevsehir ve Kayseri illerinde bulasik tarlalara
yakin patates tarlalarinda survey yapilmis, hastaliin belirlendigi tarlalarda patates bitkisinde ayni kokteki
hastalik belirtisi veren yumrularin yaninda fakat belirti gostermeyen yumrularin etrafindan toplanan 670 adet
toprak laboratuvarda incelenmistir. Bu topraklardan Pseudomonas ve Bacillus strainlerinin izolasyonu
yapilmis ve elde edilen 867 adet bakterinin 556 adedi biosurfactant, kitinolitik veya her iki 6zelligi birlikte
gostermistir.  Bu bakterilerde kendi aralarinda aktivitelerine gore yiksek, orta ve zayif olarak
derecelendirilmistir. Biosurfaktant, kitinolitik ve biosurfaktant+kitinolitik aktiviteye sahip 30 bakteri
straininin laboratuvarda sigil hastaligina karsi etkinlik testleri yapilmistir. Bu uygulamalarda spor yogunlugu
87 sporangium/g olan bulasik topraga biosurfaktant bakteriler yumruya (Marabel cesidi) daldirma seklinde,
kitinolitikler topraga, biosurfaktant+kitinolitikler hem yumruya hem de topraga IxI0S cfii/ml
konsantrasyonda uygulanmistir. Tlm stiainler icerisinde yliksek biosurfaktant+Kkitinolitik etki gosteren 355(b)
nolu Bacillus sp. straininde en az hastalik meydana gelmis ve tarla testlerinde denenmek lzere denemeye
alinmistir. Bakteri dikimden 15 gin dnce topraga verilmis, dikim esnasinda yumrulara daldirma seklinde,
yesil aksam g¢iktiktan sonrada 15 giin ara ile topraga 4 uygulama daha yapilmistir. Degerlendirme hasatta
yumrularin hasta/saglam olarak ayrilmasiyla ile yapilmistir. Elde edilen sonuclarda bakteri uygulamasinin
tarla sartlarinda etkili olmadigi belirlenmistir.

Anahtar Kelimeler: Synchytrium endohioticum, patates, rizosfer bakterleri, biyolojik miicadelc

Investigations on the effects of rhizobacteria against to potato wart (Synchytrium
endohioticum) disease

The aim of the study conducted in 2011-2013 was to determine the inhibitory effects of rhizobacteria
producing biosurfactant against zoospore of Synchytrium endohioticum and having chitinolytic activity to
sporangia containing chitin. Surveys were performed in the fields that close to previously infested fields and
the fields that the disease just determined in Nigde, Nevsehir and Kayseri provinces. 670 soil samples were
collected from the vicinity of symptomless tubers near infected tubers in the infested fields. 867
Pseudomonas and Bacillus strains were isolated from the soil samples. 556 strains showed cither
biosurfactant or chitinolytic or both activities. Strains were classified as weak, medium and strong according
to their biosurfactant and chitinolitic activities. Effectiveness of 30 bactcrial strains that have biosurfactant,
chitinolytic and biosurfactant+chitinolytic activities were determined in the laboratory by using naturally
infested soil. Sporangial concentration of the soil was 87 sporangia per gram in laboratory studies. Bactcrial
strains with biosurfactant activity were inoculatcd on potato tubers (cv. Marabel), the strains with chitinolytic
activity were applied to the soil, and the strains having both activity were applied to the tubers and soil with
the concentration of 1x10s cfu/ml. The tubers were planted into the infested soil, and incubated in growth
chamber. The most inhibitory strain Bacillus sp. (isolate no:355(b)) was selected for the field trials. The strain
was applied to the soil on the following schedule: | application 15 days before planting and 4 applications
with 15 days intervals after planting. The strain was also applied on the seed tubers as soil drenching, just
before planting. Disease assessment was performed by counting the tubers as infected or healthy. Results of
the field trial indicated that application of bactcrial strain could not control the disease.

Key words: Synchytrium endohioticum, potato, Rhizobacteria, biological control
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Patates bocedi [(Leptinotarsa decemlineata (Say.) (Coleoptera: Chrysomelidae)] tzerine
entoniopatojen fungus Beallveria bassilina izolatlarinin etkisi

Ozlem GUVEN?T* Durmus CAYIR1 Rcccp BAYDARI1 ismail KARACA1L

1Siileyman Dcmirel Universitesi, Ziraat Fakiiltesi, Bitki Koruma Bélimii/lsparta
*Sorumlu yazar (corresponding author): ismailkaraca@sdu.edu.tr

rarim alanlarinda zararli béceklerc karsi stirekli ve bilingsiz pestisitlerin kullanilmasi sonucu cevre ve insan
saghgina verilen olumsuzluklar ve yan etkiler kendini sikga gostermektedir. Bu nedenle tarimda zararh
boccklere karsi alternatif mucadele yontemlerin gelistirilmesi 6nem arz etmektedir. Zararli bdceklerin
savasiminda etkin bir yontem olan biyolojik miicadelede fungus, virls, bakteri, protozoa ve nematodlar gibi,
cevreye ve insan saghgina dost mikrobiyal patojenler kullanilmaktadir. Entomopatojen fungus, Bealiveria
bassiana (Balsamo) Vuillecmin birgok zararli bdcek micadelesinde umut verici bir micadele etmeni olup,
llkemizde ©nemli patates zararlisi olan patates bocegi Leptinotarsa decemlineata (Say) (Coleoptera:
Chrysomelidae) uzerinden dogal olarak izole edilmistir. Farkli kaynak ve bdélgelerden izole edilen B.
bassiana izolatlarr (BMAUM-001, BMAUM-002 ve BMAUM-003, BMAUM-004) laboratuar kosullarinda
10* spor/ml konsantrasyonunda pulskirtme, daldirma ve kalinti metotlari kullanilarak L. decemlineata larva
ve erginleri Uzerine uygulanmis ve uygulamadan 3, 5, 7 ve 10 gin sonra meydana gelen o&limler
kaydedilmistir. Denemeler, sicakhgi 25 +1° C ve orantili nemi %60 + 5’ ayarli 16:8 saat aydinlik: karanlik
kosullara sahip iklim odalarinda yuritilmistir. B. bassiana izolatlarinin larvalar izerinde daha etkili oldugu,
erginlerde ise fungus enfeksiyonu sonucu &élimlerin oldukca az oldugu saptanmistir. Puskiirtme, daldirma ve
kalinti yontemleri sonucu larvalardaki 6lum oranlari BMAUM-001 izolati icin sirasiyla 72.7, 64.5, 67.7;
BMAUM-002 izolatl igin sirasi ile 83.6, 92.9, 90.8 ve BMAUM-003 izolati icin sirasiyla 83.6, 59.7, 79.2
olarak hesaplanmistir.

Anahtar Kelimeler'.Leptinotarsa decemlineata, Beallveria bassiana, entomopatojen fungus, biyolojik
mucadele

Pathogenicity of Beallveria bassiana isolates on Colorado potato beetle, [(Leptinotarsa
decemlineata (Say.) (Coleoptera: Chrysomelidae)]

Becausc of detrimental effects of broad-spectrum insecticides toward environment and human health,
alternative control methods have to be developed to control agricultural insect’s pests. The use of biological
control agents such as predators and parasitoids, microbial pathogens such as bacteria, virus, fungi, protozoa,
and nematodes also have been shown promise to control insects. The entomopathogenic fungus, Beariveria
bassiana (Balsamo) Vuillcmin is a promising control agent against many insect pests and it occurs naturally
in populations of the Colorado potato beetle, Leptinotarsa decemlineata Say (Coleoptera: Chrysomelidae),
economically the most important insect pest of potatoes in Turkey. The isolates of B. bassiana (BMAUM-
001, BMAUM-002 ve BMAUM-003, BMAUM-004) isolated from different sources and geographical sites
were applied to evaluate their pathogenicity against larvae and adult of L. decemlineata with spraying,
dipping and residue methods under laboratory conditions at a concentration of 10s spore/ ml. The infection
was chccked on the 3rd, 5th, 7th, and 10th day following spore application. All treated insects were incubated at
25+1°C, %60 + 5 proportional humidity and a 16 L:8 D photoperiod in cliinatc chamber. B. bassiana was
found to be more effective on larval stage than adults. Larval mortalities obtained by spraying, dipping and
residual methods for BMAUM-001 were 72.7, 64.5, 67.7; for BMAUM-002 were 83.6, 92.9, 90.8; and for
BMAUM-003 was 83.6, 59.7, 79.2, respectively.

Key Words: Leptinotarsa decemlineata, Bealiveria bassiana, entomopathogcn fungi, biological control
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Ug entoniopatojen ncmatodun patates béce§i [Leptinotarsa decemlineata (Say) (Coleoptera:
Chrysomelidae)]’nin son dénem larvalarina etkisi Uzerine 6n ¢alismalar
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2 Adnan Menderes Universitesi Fen Edebiyat Fakiiltesi, Biyoloji Bélimii, Zooloji ABD, Aydin
*Sorumlu yazar (corresponding author): alkan()101@gmail.com

Patates bitkisinin Uretim ve depolama asamalarinda birgok zararli etmenden dolayr 6nemli Kkayiplar
gozlenmektedir. Patates Uretimini azaltan zararli organizmalardan biri de patates bdcegi [Leptinotarsa
decemlineata (Say) (Coleoptera: Chrysomelidae)] (PB)'dir. PB patates bitkisinin her dénemine zarar veren
polifag ve dnemli bir zararhdir. Bu zararlinin son dénem larvalari topraga gecerek toprakta serbest pupa
halinde bulunur. Kisi toprak icinde ergin olarak gecirir. Entomopatojen nematodlar (EPN) en az bir ddnemini
toprakta geciren zararlilara karsi son derece etkili olabilen biyolojik micadele etmenleridir. Omurgalilar ve
bitkiler icin glivenli olan bu etmenlerin ¢ok sayida bécck konukgusu vardir. Laboratuar kosullarinda {in vivo)
bir 6n calisma niteliginde yritilen bu calismada, PB’nin son dénem larvalarina karsi Tirkiye'de daha 6nce
yapilan calismalarda tespit edilen U¢ EPN (Steinernema feltiae, S. carpocapsae ve Heterorhabditis
bacteriophora)'mn etkinligi ortaya konulmustur. Calismada iki farkli EPN konsantrasyonu (1 000 ve 2 000
Us bdcck') kullaniimistir. Denemeler 25 °C'ye ayarli inkiibatdrde gergeklestirilmistir. Uygulamalardan bir
hafta sonra sayimlar yapilarak larva o6lumleri (pupa veya ergin olamayan) kontrol giuplarina gore
degerlendirilmistir. Calismalar Haziran-Agustos 2013'te Zirai Micadcle Merkez Arastirma Enstitisi,
Entomoloji bdlimi Nematoloji laboratuarinda yduritulmustir. Arastirmanin sonucunda, 2 000 IJs
konsantrasyonunda H. bacteriophora (97.63+6.99) en yiiksek etkiyi gdstermis ve bu turi S. feltiae
(86.05+11.72) izlemistir. En dusuk etki S. carpocapsae (53.34+1,34)'da goérilmustur. Turkiye'de PB'ne karsi
ylratdlen bu ilk calismanin sonucunda, daha ayrintili laboratuar ¢alismalarinin yapilmasi ve EPN’Icrin tarla
kosullarinda denenmesi gerekliligi ortaya ¢cikmistir.

Anahtar kelimeler: Entomopatojen nematodlar, Steinernema feltiae, S. carpocapsae, Heterorhabditis
bacteriophora, patates boccgi, Leptinotarsa decemlineata, son donem larva, biyolojik
micadcle

Pre-studies Upon the Effect of Three Entomopathogen Nematodes on the Last Larval Stage
of Colorado Potato Beetle [Leptinotarsa decemlineata (Say) (Coleoptera: Chrysomelidae))

Due to many pests, serious product loss is observed in the production and storing of potato. One of the pest
organisms reducing potato production is Colorado Potato Beetle [Leptinotarsa decemlineata (Say)
(Coleoptera: Chrysomalidae)] (CPB). CPB is a polyphagous pest that damages each period of potato. Last
larval instars become pupa libera after passing into the soil and it overwinters as an adult in the soil.
Entomopathogen nematodes (EPNs) are biological control agents extremely effective to the pests whose at
least one of the biological stages is in the soil. EPNs, which have many insect hosts, are safe for vertebrates
and plants. In this pre-study, the effectiveness of three EPN (Steinernema feltiae, S. carpocapsae, and
Heterorhabditis bacteriophora) determined in Turkey against last larval stage of CPB was found out in
laboratory (in vivo) conditions. In the study, two different concentrations of EPNs (1.000 and 2.000 Us insect'
") at 25°C were tested. After one week of applications, larval deaths were counted and evaluated according to
the control groups. Trials were performed in June-August 2013 at Plant Protection Central Research Institute,
Entomology Department, Ncmatology laboratory. At the end of the study, 2.000 Us concentrations of H.
bacteriophora (97.63+6.99) indicated the highest effect and S. feltiae (86.05+11.72) followed it. The lowest
cffcct was observed in S. carpocapsae (53.34+1.34). In the end of this first study carried out in Turkey, it has
become necessary to make more detailed laboratory studies and try EPNs on field conditions.

Key words: Entomopathogen nematodes, Steinernema feltiae, S. carpocapsae, Heterorhabditis
bacteriophora, Colorado potato beetle, Leptinotarsa decemlineata, last larval stage,
biological control
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Patates guvesi [Pythorimaea operculella Zeller (Lepidoptera: Gclechiidae)] igin potansiyel bir
biyolojik miicadele etmeni Chelonus oclilator Panzer (Hymenoptera: Braconidae)
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Yumurta-larva parazitoiti Cheloinis ociilator ile ilk biyolojik galismalar, 1998 yilinda Ankara Universitesi
Ziraat Fakiiltesi’nde baslatilmistir. Konukgu spektrumu galisma sonuglari, Patates Giivesi (Pythorimaea
operculella)’nin C. ocuilator'in konukgusu oldugunu géstermistir. Patates, Ulkemiz dahil birgok tlkede gok
Onemli bir tarimsal drdndir. Yine tlkemiz dahil bir¢ok llkede patatesin en énemli zararlilarindan biri Patates
Gulvesi’dir. Bu zararli soamuna surdirilebilir ¢6zim saglamak amaci ile konukgu-parazitoit iliskileri
uzerinde calismalar gergeklestirilmistir. Calismalar 25x1°C sicakhik, %60-70 orantili nem ve 16:8 saat
aydinlik karanhk kosullarin saglandigi iklim odalarinda gergeklestirilmistir. C. ocilator, Patates Giivesi
izerinde 15 jenerasyon boyunca basarili bir sekilde yetistirilmistir. C. ocilator un konukgu yumurtalarina bir
adet yumurta biraktigi, parazitoit yumurtasinin konukgu yumurtasi iginde acildi§i, parazitoitin birinci ve
ikinci larva donemini konukcguda internal olarak gecirdigi, parazitoit tGcinci dénemde ise ckstcrnal olarak
beslenerek konukguyu larvayl tamamen tikettigi belirlenmistir. Parazitlenmis konukgu yumurtalarindan ¢ikis
oraninin %72 oldugu, erkek ve disi palazitoitlerin gelismesi arasinda 6nemli bir farkhlik olmadigi
belirlenmistir. Erkek ve disi bireyin gelisme dénemleri sirasiyla 58.91 ve 59.32 giin bulunmustur. C. ociilator,
0-24, 24-48 ve 48-72 saat yasli Patates Givesi yumurtalarini parazitlcycbilmektc ve gelisimi basardi bir
sekilde tamamlayabilmektedir. Yapilan uzun sireli calismalar, C. ocnlator'un yakin gelecekte énemli zararli
durumundaki Patates Gilivesi’ne karsi yeni bir biyolojik miicadele etmeni olarak yer alabilecegini
gostermektedir.

Anahtar kelimeler: Pythorimaea operculella, Chelonus ociilator, patates, biyolojik miicadele

A New Potential Biological Control Agent Chelonus oculator Panzer (Hymenoptera:
Braconidae) for the Potato Tuber Moth[Pythorimaea operculella Zeller (Lepidoptera:
Gelechiidae)]

The first biological studies about egg-larval parasitoid Chelonus oculator were started at Ankara University,
Faculty of Agriculture in 1998. Host spectrum studies indicated that Potato Tuber Moth(Pythorimaea
operculella) was a host of C. oculator. Potato has a important agricultural product not only for Turkey but
also a number of other countries. The Potato Tuber Moth is one of the most important pests of potato for
Turkey and some other countries. Host-parasitoid relations have been conductcd in order to supply a
sustainable solution for the pest. The experiments were conducted at 25+1°C, 60-70 % relative humidity, with
a photoperiod of 16:8 h (L: D). The parasitoid was successfully reared for fifteen generations on P.
operculella. Studies indicated that C. oculator singly parasitized the host, first and second larval stages
developed internally, In its third instar, the parasitoid larvae left the host to feed externally, consuming all
exccpt the skin and head capsule. Chelonus ecloscd from 72 % of parasitized hosts, no significant difference
was found between development times of male and female parasitoids. Average development of the
parasitoid was completed in 58.91 days in males, and 59.32 days in females. The results of the long time
studies showed that C. oculator can be a new biological control agent against for an important pest, P.
operculclla in near future.

Key words: Pythorimaea operculclla, Chelonus oculator, potato, biological control
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Patates zararhsi Leptinotarsa decemlineata~patates bocegi) (Coleoptera; ChrysomelidaevVmn
dogal dismanlari
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Patates Turkiye ve diinyada énemli temel besin kaynaklarindan biridir. 2008 yilinda ulkemizde yaklasik 4,2
milyon ton patates Uretilmistir. Kisi basi tliketim miktari 49,4 kg olan patates, Ulkemizde hemen hemen her
bolgede uretilmektedir. Patates UGretimini etkileyen, patates bitkisinin baglica zararlisi Patates bdcegi
[Leptinotarsa decemlineata Say (1907)] bitkinin yaprak govde ve yumrusu ile beslenerek dnemli ekolojik ve
ekonomik kayiplara neden olmaktadir. Bu zamana kadar bdcek ile yogun sekilde kimyasal miicadele yapilmis
olup kimyasallara karsi ¢ok cabuk ve etkili diren¢ gdsteren bir bocek oldugu goézlenmistir. Buna bagl
olarakta hem larvasi hem de erginleri patatesin yapraklariyla beslenen bu bocege karsi kullanilan ilag miktari
da giderek artmaktadir. Besin kaynaklarinin korunmasi amaciyla, Sa§lik bakanhgi tarafindan da kimyasal
kullanimina alternatif yeni micadele teknikleri 6nerilmektedir. Kullanilan kimyasallarin cevreye ve insan
saghgina verdikleri zarar nedeniyle, kimyasal micadeleden ziyade zararliya karsi biyolojik micadele
yapilmasi fikri 6ne ¢ikmakta ve bu durum birgok bilim adamini biyolojik miicadele etmenlerini arastirmaya
yoneltmektedir. Ayrica patates bitkisinin, patates bdceginin yapraklarinda neden oldugu % 20 oranindaki
zarari tolere edebilmesi ve Urinde bir azalma olmamasi bu bdcekle micadelede dogal diismanlarin
kullaniimasini tesvik etmektedir. Bu derlemede simdiye kadar Tirkiye ve dinyada patates bdceginin dogal
diusmanlarinin tespiti ve biyolojik miicadeledeki kullanimina yénelik calismalarin bilaraya getirilerek bundan
sonra yapilacak calismalara alt yapi olusturmasi amaglanmaktadir.

Anahtar Kelimeler: Leptinotarsa decemlineata, dogal diisman, biyolojik micadele, patojen

Natural enemies of the Leptinotarsa decemlineata (Potato Beetle)
(Coleoptera; Chrysomelidae)

Potato is one of the most important sources of essential nutrients in Turkey and the world. In 2008,
approximately 4.2 million tons of potatoes are produced in our country. The per capita consumption of 49.4
kg of potatoes is produced in almost every area, in our country. Affecting the production of potatoes, a
significant pest of potato plant, Potato Beetle [Leptinotarsa decemlineata Say (1907)] fed on a plant leaf stem
and tuber and it cause significant ccological and economic losses. By this time, intensively chcmical control
was made against to insects and was observed the insects arc very quickly effective resistance against to
chcmicals. Consequently, the amount of drug is used against this insect that is both the larvae and the adults
were fed potato leaves, is gradually increasingly. In order to protectfood sources, alternative new control
techniques are recommended instead of using chcmicalby the Ministry ofHealth. Due to the environmentand
human health damageof the used chemicals, conccpts of biological control become prominent rather than
chemical control, and this situationhas led many scientists tostudybiological controlfactors. Alsoplantpotatoes
whose leaves were damaged of the %20 by potatobcetle are able to tolerate and the absence ofa reduction
inthis productencourage the use ofnatural encmicsof thisinsect for controlling. Consequently, the amount of
drug used against this inscct that is both the larvae and the adults were fed potato leaves are gradually
increasingly. In this review, in Turkey and around the world so far, detection of natural enemies of potato
beetle, bring together studies for the use of biological control against potato beetles and after this, creation of
infrastructure for future studied is purposed.

Key Words: Leptinotarsa decemlineata, natural enemy, biological control, pathogen
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Eskisehir ve Afyon illerine ait tohumluk patates numunelerinde sertifikasyoi amagl yapilan
analizlerde halka ve kahverengi ¢curuklik etmenlerinin belirlenmesi

Nursen USTUNT*  Nezilia ARSLAN1

| Bornova Zirai Micadclc Arastirma istasyonu, Genglik Cad. No: 6 35040 izmir.
Sorumlu yazar (corresponding author) e-mail: nursen_ustun@yahoo.com

Tohumluk patates sertifikasyonu kapsaminda Eskisehir ve Afyon illerinin tretim alanlarina ait bazi tohumluk
patates yumru numuneleri halka clruklik (Clavibacler michiganensis subsp. sepedonicus Spieckermann &
Kotthof, Davis, Gillaspie, Vidavcr andHarris)ve kahverengi curuklik (Ralstonia solanacearum (Smith)
Yabuuchi, Kosako, Yano, Hotta, and Nishiuchi) etmenleri yoniyle 2010-2012 yillari arasinda analiz
edilmistir. Her biri 200 yumrudan olusan drneklerin analizleriPatates Halka Curikligi Hastaligi ile Micadele
Hakkinda Yonetmelik ve Patates ve Domateste Baktcriyel Solgunluk ve Patateste Kahverengi Curiklik
Hastaligi ile Micadele Hakkinda Yonetmelik’ tcayrintili agiklanan uluslararasi gegerli ydntemlerle
gerceklestirilmistir. Etmenlerin 6n tespiti i¢in prosedure uygun olarak elde edilen patates ekstraktlarmda
immunofluorescence boyama testi (IFAS) yéntemi ile én tarama yapilmistir. Bu yénteme gére pozitif veya
siipheli bulunan numune ekstraktlarindan izolasyon yapilmistir. izolasyonda R. solanacearum igin mSMSA,
C.michiganensis subsp. sepedonicus igin NCP-88 besiyeri kullanilmistir. inkubasyon sonunda gelisen
koloniler saflastiriimis ve elde edilen izolatlar biyokimyasal, sciolojik (IFAS) vc molekiler (klasik PCR)
yontemler ile tanilanmistir. Patojcnisite testlerinde R.solanacearum icin domates bitkisi, C.michiganensis
subsp. sepedonicus igin ise “Black Beauty” cesidi patlican bitkisi kullaniimis vc test sonucunda belirti veren
bitkilerden re-izolasyonlar yapiimistir. 2010, 2011 ve 2012 yillarinda sirasiyla 227 adet, 463 adet ve 477 adet
olmak Uzere toplam 1167 adet Eskisehir iline ait tohumluk patates numunesi analiz edilmistir. 2011 yilinda
ilave olarak Afyon iline ait 40 adet numune incelenmistir. Toplam incelcncn numune sayisi 1207 olmustur.
Analiz edilen hi¢cbir numune kahverengi ¢irtiklik etmeni R.solanacearum ile enfekteli bulunmamistir. Halka
curakligu etmeni C. michiganensis subsp. sepedonicus ise 2011 yilinda analiz edilen Eskisehir iline ait 2
numunede belirlenmis ve 6rneklerin alindigi alanlarda siki eradikasyon dnlemleri alinmistir.

Anahtar kelime: tohumluk patates, analiz, halka curtklik, kahverengi curiukluk

Detection ot potato ring rot and brown rot in certification intented analyses of seed potato samples of
Eskisehir and Afyon provinces

Within the seed potato certification some potato tuber samples belonging to the production areas ot Eskisehir
and Afyon provinces were analysed for ring rot (Clavibacter michiganensis subsp. sepedonicus
Spieckermann & Kotthof, Davis, Gillaspie, Vidaver andHarris ) and brown rot (Ralstonia
solanacearum(Sm\ih) Yabuuchi, Kosako, Yano, Hotta, and Nishiuchi) between the years of 2010-2012.
Samples (200 tubers per sample) were analysed by using internationally acccptcd methods given in detail in
Regulation for control of potato ring rot and Regulation for control of tomato bacterial wilt and potato bown
rot. Potato extract prepared in accordance with the procedure were screened for the pathogens by
usingimmunofluorescence antibody staining (IFAS) test. Isolation were performed from potato extract giving
positive reaction or found suspectcd in the test. Media used for isolations were mSMSA lor R. solanacearum
and NCP-88 for C.michiganensis subsp. sepedonicus. Alter incubation the colonies were purified and isolates
were identified on the basis of biochemical, serological (IFAS) and molecular (classical PCR) techniques. In
the pathogenicity tests tomato plants were used for R.solanacearum and eggplant cultivar*“Black Beauty”
plants for C.michiganensis subsp. sepedonicus. Re-isolation were done from symptomatic plants in the test.
In 2010, 2011 and 2012 totally 1167 (227, 463 and 477 respectively) seed potato samples from Eskisehir
were analysed. In 2011, 40 samples belonging to Afyon province were tested additionally. Total number of
samples analysed was 1207. None of the samples were infcctcd with brown rot pathogen R.solanacearum.
However in 2011, ring rot pathogen C. michiganensis subsp. sepedonicus was detected in 2 tuber samples
from Eskisehir province and strict eradication measures in corresponding contaminated fields were taken.

Key words: seed potatoes, analyses, ring rot, brown rot
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Tohumluk patateslerde kahverengi ¢iriklik ve halka ¢iriakligid hastaliklarinin izlenmesi
Senol ALTUNDAG 1* Ali Osman KILINC1 Aynur KARAHAN1

1Zirai Miicadclc Merkez Arastirma Enstitisi Mudurligi, 06172 Yenimahalle, Ankara
*Sorumlu yazar (corresponding author) e-mail: senol_altundag@zmmac.gov.tr

Ulkemizde vyetistirilen tohumluk patatesler sertifikasyona esas kontroller kapsaminda Kahverengi Ciiriiklik
[Ralstonia solanacearum (Smith) Yabuuchi etal.] ve Halka Curuklugu [Clavibacter michiganensis subsp.
sepedonicus (Spieckermann and Kotthof) Davis etal.] hastaliklarin neden olan patojenlerin varligi acisindan
testlenmektedir. 2009-2012 yillari arasinda Afyon, Aksaray, Amasya, Bolu, Eskisehir, Kayseri, Kirsehir,
Konya, Nevsehir (Depo drnekleri), Sivas, Tokat vc Yozgat illerinden her biri 200 yumrudan olusan 5156 adet
numune ilk asamada indirekt floresan Antikor Boyama (IFAS) yontemi ile test edilmistir. IFAS testi
sonucunda, 13 adet ornekte, R. solanacearum referans izolati ile benzer hiicrelere rastlanmistir. Stpheli
bulunan drnekler INSMSA besi yerine ekilmis ve ayrica real-time bio-PCR metodu kullanilarak
testlenmistir.Bu testlerin sonucundaEskischir ilinden 2009 yilinda génderilen drneklerden ladet pozitifsonug
elde edilmistir. Pozitif sonu¢ veren 6rnek icin domates fidelelinde patojenisite testi yapiimistir. Solgunluk
belirtisi gosteren bitkilerden 4-5 gin sonra rc-izolasyonlar yapilmis vc bakteri geri elde edilmistir. R.
solanacearum'un karantina organizmasi olmasi nedeniyle elde edilen pozitif sonuglar Bakanhga
bildirilmistir. Bulasik tarlalarda karantina onlemleri alinmis, patates ve/veya diger konukgularin ekimi
yasaklanmistir.C. michiganensis subsp. sepedonicus igin, IFAS testi sonucunda 29 adet 6rnekte pozitif kiltir
ile benzer hicreler gorilmus, NCP 88 ve mTNA besi yerlerine ekim yapilmistir. Besiycrinde referans izolat
ile benzer gelisme gosteren 20 adet 6rnek real-time bio-PCR metodu ile testlenmistir. Ancak testlenen tim
orneklerden negatif sonug elde edilmistir. Sonug olarak, tlkemizde varhgi bilinen bu zararh organizmalarin
yayilisini engellemek icin tohumluk patateslerde oldugu gibi yemeklik patateslerde de kontrollerin arttirilarak
devam etmesi gerekmektedir.

Anahtar Kelimeler: Patates, kahverengi curiklik, Ralstonia solanacearum,halka curtukligu, Clavibacter
michiganensis subsp. sepedonicus

Monitoring of brown rot and ring rot diseases on seed potatoes

Within the controls based on certification, seed potatoes growing in our country have been analyzed
regarding Brown rot [Ralstonia solanacearum (Smith) Yabuuchi etal.] and Ring rot [Clavibacter
michiganensis subsp. sepedonicus (Spieckermann and Kotthof) Davis etal.] diseases. 5156 samples, each
consisting of 200 tubers, were analyzed from Afyon, Aksaray, Amasya, Bolu, Eskisehir, Kayseri, Kirsehir,
Konya, Nevsehir (storage samples), Sivas, Tokat and Yozgat provinces between 2009-2012. Samples were
tested firstly using the Immunoflorcsan Antibody Staining (IFAS) method. Regarding R. solanacearum, as a
result of IFAS test, bactcrial cells similar to the reference strain in 13 samples were observed. Suspcctcd
samples were plated on mSMSA medium and also tested using real-time bio-PCR method. As a result of
these tests, 1 positive result had been obtained from samples sending from Eskisehir province in 2009.
Pathogenicity test was performed on tomato seedlings for sample giving positive result. After 4-5 days, re-
isolations were done plants showing signs of wilting symptoms and bactcria were recovered. Obtained results
reported to the Ministry due to R. solanacearum is a quarantine organism. Quarantine measures were taken in
the infected fields, planting of potato and/or other hosts was prohibited. For C. michiganensis subsp.
sepedonicus, as a result of IFAS test, bactcrial cells similar to the rcfcrence strain in 29 samples were
observed and plated on NCP 88 and mTNA media. Twenty samples growing similar to reference strain were
tested with real-time bio-PCR method. Positive results was not obtained from these samples As a result, in
order to prevent the spread of these harmful organisms are known to occur in our country, the controls should
be continued increasingly in table potatoes as well as seed potatoes.

Key Words: Potato, brown rot, Ralstonia solanacearum,ring rot, Clavibacter michiganensis subsp.
sepedonicus
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Patateslerde kahverengi ¢liruklik ve halka ¢iruklik hastaliklari yéninden sertifikasyon,
ithalat ve ihracat kontrolleri

Ali KARATAST* Raziye CETINKAYA YILDIZ1 H. Nilufer YILDIZ1
Sebnem TIRENG KARUT1 Eda GEYLANIi YUZBASIOGLU1

1Biyolojik Miicadelc Arastirma istasyonu, ADANA
*Sorumlu yazar (corresponding author) e-mail: a21karatas@hotmail.com

Turkiye’de patates, ekim alani ve Uretim miktari agisindan sirekli artis gosteren drinler arasinda yer
almaktadir. 2012 yili verilerine gore Tirkiye'de 1.720.867 dekar alanda patates dretimi yapilmakta olup,
4.795.122 ton uriin elde edilmistir. Patateslerde Kahverengi Curukluk (Ralstonia solanacearum (Smith)
Yabuuchie/ al) ve Halka Curukligi (Clavibacter michiganensis subsp. sepec/owa/.s(Spieckermann et
Kotthoff) Davise/ al.) Hastaliklari Bitki Karantinasi Yd&netmeligi, Bitki Pasaportu ve Operatorlerin Kayit
Altina Alinmasi Hakkinda YoOnetmelik, Tohumluk Patates Sertifikasyonu ve Pazarlanmasi Hakkinda
Yonetmelik eklerinde yer alan karantinaya tabi organizmalardir. Bu iki hastalik etmeni ydniinden patateslerde
resmi kontroller yapilmaktadir. Bu kapsamda 2012-2013 yillarinda Adana, Kahramanmaras, Karaman, Konya
ve Nevsehir illerinde Uretimi yapilan tohumluk patates yumrulari ile ayni dénemde ihrag-ithal edilen patates
yumrularindan alinan numunelerden analizler yapilmistir. Her bir numune 200 yumrudan olusmustur. Bu
numuneler depolardan her 25 tondan, tarlalardan ise her 10 dekardan bir adet olmak izere alinmistir. Bu
amagla 2012-2013 yillarinda toplam 5247 numune analize tabi tutulmustur. Her 6rnek Immunofluoiesan
boyama (IFAS) metodu kullanilarak testlenmistir. Bu test sonucunda stpheli bulunan 6rnekler yar segici besi
ortamlarina ekilmis ve gelisen bakteri kolonileri morfolojik olarak incelenmistir. Hastalik etmenine benzer
Ozellik gosteren koloniler saflastirilinistir. Elde edilen stpheli kolonilere ELISA, PCR ve patojenite testleri
yaptimistir.

Anahtar kelimeler: Kahverengi cirtklik, halka ¢uruklugu, IFAS, PCR, ELISA

Certification, import and export controls of seedling potatoes in terms of ring rot and
brown rot diseases

Potato in terms of the amount of acreage and production are among the products on rise in Turkey. According
to data of 2012, 4,795,122 tons of potato is obtained from 1,720,867 da in Turkey. Brown rot( Ralstonia
solanacearum (Smith) Yabuuchi et al.)) and ring rot ( Clavibacter michiganensis subsp. sepedonicus
(Spieckcrmann et Kotthoff) Davis et al.) diseases arc quarantine organisms located in supplements of Plant
Quarantine Regulation about Plant Passport and Restrict of Operators and Certification of Marketing of
Seedling potatoes. Offical controls of potatoes have been performing in terms of these two diseases. For this
purpose seedling potatoes from Adana, Kahramanmaras, Karaman, Konya and Nevsehir locations and
imported and exported potato tubers were analysed. Each sample was taken as one from 25 ton from the
storage and from 10 da field. Totally 5247 sample were analysed for his purpose in years of 2012-2013.Each
sample were tested using Immunoflorescence staining (IFAS) method. Suspected sample were plated on semi
selective growth medium and obtained colonies were examined as morphologically. ELISA, PCR and
Pathogenicity tests were carried out for suspected colonics.

Key words: Brown rot, ring rot, IFAS, PCR, ELISA
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Tilrkiye’de patates sigil hastaligr calismalari
Emel CAKIR™

1Zirai Miicadclc Merkez Arastirma Enstitist Mudarlugu
*Sorumlu yazar (corresponding author) e-mail: cmel_eakir@hotmail.com

Bu hastalikla ilgili kapsamli calismalar 2002-2006 yillari arasinda 8 Arastirma Enstitiisic ve il Tarim
Miudirluklerinin ishirligi ile Turkiye capinda ydritilen bir proje calismasi kapsaminda tiim patates Gretim
alanlarinda tarla ve depo calismalari seklinde yuratilmastir. ilk yil galismalari Ankara Zirai Miicadele
Merkez Arastirma Enstitisi (AZMMAE)’ndc yumru ve toprak analizleri ile baslatiimis, alt yapi ve egitim
tamamlanmasindan sonra bu calismalar diger enstitiilerde de sirdurtlmustir. Bu c¢ahismalarda her yil
ortalama 250 teknik elemana egitim verilmis ve ¢cogunlugu AZMMAE olmak izere 10.000°den fazla toprak
analizi yapilmistir. Hastalik 2002 yilinda Nigde ve Nevsehir illerinde de toplam 80 da alanda belirlenmis
olup, 2008 yilinda hastaligin yayginligi Nigde, Nevsehir, Kayseri, Ordu, Trabzon, Giresun ve Erzurum
illerinde sirasiyla 2147, 4202, 273, 7.5, 8.6, 15 ve 8 da olmustur. Su anda hastalik Adana, Canakkale,
Glmishane, izmir, Kastamonu, Mardin, igdir, Aksaray, Afyonkarahisar vc Ankara olmak iizere 10 ilde daha
belirlenmistir. Tirkiye’de hastaligin bulundugu iki bdlgede; Nevsehir ili Kaymakh kasabasi vc Ordu ili
Aybasti ilcesinde iki bulasik tarlada, 2004-2005 yillarinda patates cesit reaksiyon calismalari yapilmistir.
incelenen ticari cesitlerden Provcnto, Van Gogh vc Latona tolerant, dider cesitler ise hassas olarak
degerlendirilmistir. Mahalli cesitlerden Aybasti sarisi kendi bdlgesinde hastaliga dayanikli bulunmustur.
2005-2008 yillarinda etmenin patotiplcri tarla ve AZMMAE, Hollanda, Almanya ve Ukrayna’da yurutulen
laboratuar testleri ile belirlenmis; Karadeniz bélgesinde patotip 1(D 1), Orta Anadolu bélgesinde patotip 6/18
ve Avrupa patotiplcrinc uymayan vc Nev 38 olarak kodlanan yeni bir patotip tespit cdilmistir.Bu calismalarla
birlikte; hastalikla ilgili AB tebligi vc 69/464 sayili AB direktifi dogrultusunda karantina &nlemleri
uygulanmis vc Patates sigil hastaligi teknik talimati hazirlanmistir.

Anahtar KelimeleriSynchytrium eridobioticum, survey, patates cesit reaksiyonlari, patotip
Studies on potato wart disease in Turkey

Comprehensive studies were first carricd out in the years 2002-2006 by a projcct with cooperation of 8
institutes and Agricultural Provincial Directorates in all the potato growing areas of Turkey as field and
storage studies. The studies of first year were started at Ankara Plant Protection Central Research Institute by
tuber and soil analysis, later the other studies were also carried out at the other institutes after completion of
technical training and infrastructure. In these studies, about 250 technical staff members were trained and
more than 10,000 soil analyses were done, most of them being at APPCRI. The disease was also determined
in 2002 in Nigde and Nevsehir provinces at about 80 da. Later, in 2008, it was found in Nigde, Nevsehir,
Kayseri, Ordu, Trabzon, Giresun and Erzurum provinces at 2147, 4202, 273, 7.5, 8.6, 15 and 8 da
respectively. Nowadays the disease is present in 10 additional provinces (Adana, Canakkale, Gimiushane,
izmir, Kastamonu, Mardin, i§dir, Aksaray, Afyonkarahisar, Ankara). In 2004-2005, reactions of commercial
potato cultivars against the disease were determined in two infested regions of Turkey, Nevsehir/Kaymakli
and Ordu/Aybasti. Among the varieties, Provcnto, Van Gogh and Latona were found tolerant, the other
cultivars were susceptible. The local variety Aybasti sarisi was resistant in its locality. In 2005-2008;
pathotypes of the pathogen were investigated by laboratory tests carried out at APPCRI, in Holland, Germany
and Ukraine and pathotypc 1(D 1) was found in Black Sea Region while pathotype 6/18 and a new pathotype
that did not fit to the European pathotypes and designated as Ncv 38 were found in Central Anatolia region.
In addition to these studies, quarantine measures were applied in accordance with EU directive 69/464 and a
technical instruction on Potato Wart disease control was prepared.

Key Words: Synchytrium endobioticum, survey, potato reactions, pathotypes

41


mailto:cmel_eakir@hotmail.com

Patates Zararl Organizmalari Sempozyumu Bildirileri
04-07 Kasim 2013, Ankara

Patates mildiyosu hastaligi ( Phytophthora infestans (Moiit.) de Bary) ile micadelede yeni bir
fungisit: CONSENTO SC 450

Volkan BOZDOGAN1 V.Mehmet SIMSEKT™ Mehmet KAYA1
Sevket UNLU1

'‘Bayer Tiirk Kimya San. Ltd. Sti., Umraniye, istanbul
Sorumlu yazar (corresponding author) e-mail: mehmet.simsck@baycr.com

Patates Mildiyosi ( Phytophthora infestans (Mont.) de Bary) patatesin en énemli ve tahripkar hastaligidir.
Uygun kosullarda hastalik tim bitkiye yayilir, bitkide yanikhk seklini alir ve bitkinin tamamen kurumasina
neden olur. Bu nedenle, etkili bir micadele icin cevrede ilk hastalik belirtileri gortldiginde hastalikla
miicadeleyc baslanmali vc hastalik kosullari ortadan kalkincaya kadar devam edilmelidir. CONSENTO SC
450, litresinde 75 g fenamidone + 375 g pilopamocarb-HCI olmak uUzere iki aktif madde icerir. Etkili
maddelerden, fenamidone imidazole, propamocarb ise carbamate grubundandir. CONSENTO SC 450
translaminar vc ayni zamanda sisteinik etkili bir ilactir. Fenamidone, lungal hicrelerde mitokondrial
solunumu engellemektedir. Propamocarb ise funguslarda lipid vc hiicre zarinin sentezlcnmesini
engellemektedir. CONSENTO SC 450, dzellikle Oomycetcssinifindan dnemli bircok fungal hastaliga karsi
ylksek etkili koruyucu ve tedavi edici 6zellikleri olan bir fungisittir. Dunya’da basta patates olmak (zere
domates, kabakgiller, sogan ve bagd gibi bircok bitkide mildiyd hastaliklarina karsi kullanilmaktadir.
Denemeler, tesaduf bloklari deneme desenine gore 5 karekter vc 4 tekerrurli olarak Adana ve Bolu’da
acilmistir. Degerlendirmeler, kontrol parsellerinde %20°nin tzerinde hastalik olustugu tespit edildikten sonra
0-5 skalasina gore bir defada yapilmistir. Sonuglar Abbott formiline géic degerlendirilmis ve varyans analizi
yapilmistir. Yapilan ¢alismalar sonucunda CONSENTO SC 450 ilacinin 200 ml/da dozu Bolu denemesinde
%90.29 vc Adana denemesinde %91.77 oraninda etkili bulunmustur. Sonu¢ olarak, CONSENTO SC 450
ilacinin 200 ml/da dozununpatateste P. infestans'a karsi pratikte giivenle kullanilabilecegi kanisina
variimistir.

Anahtar sézcukler: Consento SC 450, patates, Phytophthora infestans, biyolojik etki

A new fungicide against late blight of potato ( Phytophthora infestans (Mont.) de Bary):
CONSENTO SC 450

Late Blight ( Phytophthora infestans (Mont.) dc Bary) is the most important and destructive disease of potato.
Under favorable conditions, the disease spreads throughout the plant giving it a blighted appcrance and cause
the whole plant to collapse. Therefore, for an effective control it should be started preventative applications
when the first disease symptoms arc visible and repeat applicationsuntil the disease conditions arc no longer
evident. CONSENTO SC 450 has two active ingredients, 75 g/l fenamidone + 375/1 propamocarb-HCI.
Fenamidone belongs to imidazole and propamocarb belongs to carbamate group. CONSENTO SC 450 is a
product having translaminar and also systcmic cffect. Fenamidone inhibits mitochondrial respiration in fungal
cells. Propamocarb inhibits synthesis of lipid and cell membrane in fungi. It is the most effective preventive
and curativc fungicide against the diseases especially from the Oomycctcsclass. CONSENTO SC 450 has
been used against mildew disease of onion, potato, tomato, cucurbits and grape in the World. The trials were
conducted according to the randomized blocks design with 5 characters and 4 replications in Adana and Bolu
provinces. The evaluations were made at once according to the 0-5 scale after the determination of the disease
above 20 % in control plots. The results were evaluated according to the Abbott formula and analysis of
variance. As a result of trials, CONSENTO SC 450 200 ml/da dosage efficacy has found 90.29% in Bolu and
91.77 in Adana. It is concluded that, CONSENTO SC 450 can be used effectively against P.infestans of
potato with 200 ml/da dosage.

Key words: Consento SC 450, potato, Phytophthora infestans, biological cffect
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Patateslerde gorulen depo hastaliklari ve yonetimi
Senem TULEK?™  Siireyya OZBEN1

1Zirai Miicadcle Merkez Arastirma Enstitiisi Mudurlagi, 06172 Yenimahalle, Ankara
*Sorumlu yazar (corresponding author) e-mail: scnem_csin@mynet.com

Patates, orijini Turkiye olmayan nadir bitkilerden biri olup dinyamizin giderek bilyulyen ag¢lik sorununa cevap
vercbilccck  6nemli  drdnlerin  basinda gelmektedir. Cesitli  iklim bdlgelerine  kolayhkla uyum
saglayabildiginden Ulkemizin cesitli bolgelerinde uretilmektedir. Ancak uzun sireli depolamalarda ortam
kosullarina vc streye de bagh olarak bir ¢cok kayiplar meydana gelmektedir. Patates ile ilgili Glkemizde ve
dinyada yapilan calismalarda, patateslerde hasat 6ncesi vc sonrasi donemde olusan cok sayida fungal
hastaliklar ile ilgili sorunlar ortaya konulmus vc bunlardan bazilarina iliskin micadele onerileri verilmistir.
Patates hasat edildikten sonra uzun siure muhafaza edilmekte, uygun olmayan depolama kosullarinda fiingal
patojenler nedeni ile 6nemli kayiplar olusmaktadir. Bu patojenlerin neden oldugu hastaliklar: Siyah sigil
hastaligi (Rhizoctonia solani), Pythium catlagi (Pythium leak, Pythium spp.), Ge¢ yaniklik hastalig
(Phytophthora infestans), Glmisi deri hastaligi (Helminthosporium solani), Pembe curiklik (Phytophthora
erythroseptica), Fusarium kum c¢irikligu (Fusarium spp.), Erken yaniklik (Alternaria solani), Siyah benek
hastali§i (Colletotrichum coccodes), Tozlu uyuz (Spongospora subterrane), Verticillium solgunlugu
(Verticillium spp.) dur. Bu patojenlere karsi depolanmis patateslerde hastalik kontrolu Gzerine diinyada bir
¢ok arastirma yapilmis olup bunlardan bircodu uygulamaya aktarilmistir. Bunlar uygun hasat, yikama ve
siniflandirma, alet ekipman temizligi, hastalk kaynaginin yok edilmesi, kimyasal miicadele, ozon
uygulamasi, UV uygulamalari, bitki ekstradan vc biyolojik preparatlarla micadele ve sicaklik uygulamalari
gibi yontemlerdir. Bu makalede, patates depolarinda hastaliklara karsi oOnerilen savasim ydntemleri
derlenmistir.

Anahtar kelimeler: Patates, depo, micadele, fungal hastaliklar
Storage diseases of potatoes and management

Potatoes, is one of the rare plants, Turkey is not the origin of it, and is one of the major products that will be
able to respond to the growing problem of hunger in our world. Because of adapt to a variety of climate zones
easily are produced in various parts of the country. However, many losses occur depending on enviroment
conditions and the period of time at long term storage. In studies conductcd in our country and around the
world about potatoes were introduced problems, occur in pre-harvest and post harvest, with fungal diseases.
Recommendations to management were given. Potato is stored for a long time after harvest, substantial losses
causcd by fungal pathogens in improper storage conditions. The diseases caused by these pathogens; Black
wart disease (Rhizoctonia solani), Pythium leak (Pythium spp), Late blight (Phytophthora infestans), Silver
scurf (Helminthosporium solani)Pink rot (Phytophthora erythroseptica), Fusarium dry rot (Fusarium spp.),
Early blight (Alternaria solani), Black dot diseases (Colletotrichum coccodes), Powdery scab (Spongospora
subterrane), Verticillium wilt (Verticillium spp.). A lot of research has been done in the world against these
pathogens on stored potatoes for disease control and many of them were implemented. These; suitable
harvest, washing and classification tools and equipment cleaning, elimination of the source of the disease,
chemical management, application of ozone and UV application, plant extracts and biological preparations
and heat treatment methods, such as methods. In this articlc control methods that recommended against
diseases potato storage was complied.

Keywords: Potatoes, storage, fungal agents, management
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GCukurova’da patates mildiyosu hastahgini (Phytophythora infestans) kontrol etmede erken
uyari modellerinin kullanim olanaklarinin arastiriimasi

Hale GUNACTI?* Tahsin AY1 Canan CAN1

| Adana Biyolojik Miicadclc Arastirma istasyonu Mudirlugi, ADANA.
Sorumlu yazar (corresponding author) e-mail:hale_cscn@ hotmail.com

Patates mildiydst hastalik etmeni olan Phytophthora infestans (Mont.) de Bary, Pythiaceae familyasi
icerisinde yer alir ve basta patates ve domates olmak lzere Solanaceae familyasina ait kultur ve yabani
bitkilerde hastalik olusturur. Hastalikla micadcledc ilk tcrcih edilen kimyasal micadeledir. Havalarin sicak
ve kuru gectigi bolgelerde 15 giin ara ile 2-3 uygulama, serin ve yagish gectigi bolgelerde bir hafta ara ile 4-6
uygulama dnerilmektedir. Cukurova’da iklim kosullarina bagl olarak 6-8 uygulama yapilmaktadir. Bélgedeki
turfanda patates ekim alaninin biytkligi ve uygulama sayisi birlikte distnildiginde yapilan uygulamalarin
sonucunda hem cevre Kkirliligi meydana gelmekte hem de ekonomik agidan maliyet yikselmektedir.
Phytophthora infestans ylksek sporulasyon guci ve ¢imlenebilme 6zelli§i dikkate alindiginda hastalikla
muicadelede basariya ulagsmak icin ilk kosul; konukcu, patojen ve cevre kosullari arasindaki iliskileri en iyi
bicimde saptayarak dogru zamanda uygulama yapmaktir. Hastalikla miicadelede erken uyari sistemlerini
gelistirme ve uygulama yoniinde pek cok calisma yapilmistir. Bu sistemlerde; hava sicakhigi, orantili hava
nemi ve yapraklarin islak kalma siiresi saptanarak etmenin ¢ikisi ve epidemi yapip yapmayacadl tahmin
edilebilmektedir. Bu amaca yonelik olarak piojc kapsaminda Patates mildiydsi hastahiginin ¢ikisinin
tahmininde ULLRICH SCHRODTER, WINSTEL ve BLITECAST modelleri Kkarsilastirilmali olarak
uygulanarak Cukurova kosullarinda en dogru infeksiyon tahminine olanak veren erken uyari modeli
belirlenmeye calisiimistir. 2013 yilinda ilk yil calismalari tamamlanmis olup, alinan sonuglar erken uyari
sistemlerinin Cukurova’da uygulanabilir oldugu kanisini tasimaktadir.

Anahtar Kclinieler:Erken uyari modelleri, Phytopthora infestans, patates, kontrol.

Early warning system constitution of the downy mildew agent (Phytophthora infestans) in
Cukurova region

Phytophthora infestans (Mont.) de Bary, is a causal agent of potato mildew disease and it is placed in the
Pythiaceae family. P. infestans can primarly infect potato and tomato and cause disease in crop and wild
species within the Solanaceae family. There arc many methods to control this disease. The most common one
is the application of chemicals. In order to control the disease, 2-3 chemical applications of 15 days interval is
proposed in regions with hot and dry climates and 4-6 weekly applications in cool and humid climates is
suggested. In Cukurova region, 6-8 chemical applications arc being conducted depending on climatic
conditions. Considering cultivation area and application number in the region, environmental pollution occurs
and cost increases due to pesticide practices. Therefore, it is important to apply chemicals in correct time by
taking into account of host, pathogen and environmental conditions since the pathogen has high sporulation
potential and short germination time. To reach this goal, intensive studies were carried out in various
countries on estimate-warning systems. In these systems, weather temperature, proportional humidity and leaf
wetness periods arc calculated and first disease emergence and epidemic situations are estimated. In this
project, ULLRICH SCHRODTER, WINSTEL and BLITECAST models were applied in comparison to
estimate first emergence of potato mildew disease. The best model will then be chosen to determine the
correct estimation of infection of the disease in the Cukurova region.The first year study has been completed
in 2013. According to results early warning systems is applicable in Cukurova region.

Key words:Early warning models, Phytopthora infestans, potato, control.
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Patates mildiyost hastahgi ( Phytophthora infestans (Mont.) de Bary) ile micadelede yeni bir
fungisit: INFINITO SC 687.5

Volkan BOZDOGAN1 Mehmet KAYA1 V.Mehmet SIMSEK I Sevket UNLU1

1Baycr Tirk Kimya San. Ltd. Sti., Umraniye, istanbul
*Sorumlu yazar (corresponding author) e-mail: mehmet.simsek@bayer.com

Patates Mildiydsi (Phytophthora infestans (Mont.) de Bary) patatesin en dnemli ve tahripkar hastaligidir.
Uygun kosullarda hastalik tim bitkiye yayilir, bitkide yaniklik seklini alir ve bitkinin tamamen kurumasina
neden olur. Bu nedenle, etkili bir micadele igin gevrede ilk hastalik belirtileri gérildigiinde hastalikla
micadeleye baslanmali ve hastalik kosullari ortadan kalkincaya kadar devam edilmelidir. INFINITO SC
687.5, litresinde 625 g propamocarb HC1 + 62.5 g fluopicolidc olmak izere iki aktif madde icerir. Etkili
maddelerden, fluopicolidc benzamidc, propamocarb ise carbamate grubundandir. INFINITO SC 687.5,
translaminar ve ayni zamanda sistemik etkili bir ilactir. Fluopicolide, funguslarda bagslica spectrin benzeri
porteinlerc etki ederek, Oomycetes grubu funguslarda hiicre duvarinin olusmasini engelleyerek etkili olur.
Propamocarb ise funguslarda lipid ve hiicre zarinin sentezlenmesini engellemektedir. INFINITO SC 687.5,
ozellikle Oomycetesbitki patojenlerine karsi yiksek etkili koruyucu ve tedavi edici Ozellikleri olan bir
fungisittir. Diinya’da basta patates olmak izere kabakgiller, marul gibi bir¢ok bitkide mildiy6 hastaliklarina
karsl kullanilmaktadir. Denemeler, tesadif bloklari deneme desenine gére 5 karakter ve 4 tekerrurli olarak
Adana ve Bolu’da acilmistir. Degerlendirmeler, kontrol parsellerinde %20’nin {izerinde hastalik olustugu
tespit edildikten sonra 0-5 skalasina gore bir defada yapilmistir. Sonuclar Abbott formiline gore
degerlendirilmis ve varyans analizi yapiimistir. Yapilan ¢alismalar sonucunda CONSENTO SC 450 ilacinin
200 ml/da dozu Bolu denemesinde %90.28 ve Adana denemesinde %91.12 oraninda etkili bulunmustur.
Sonug olarak, INFINITO SC 687.5 ilacinin 200 ml/da dozununpatateste P. infestans'a karsi pratikte giivenle
kullanilabilecegi kanisina varilmistir.

Anahtar kelimeler: Infinito SC 687.5, patates, Phytophthora infestans,b'\yo\o")\V. etki

A new fungicide against late blight of potato ( Phytophthora infestans (Mont.) de Bary):
INFINITO SC 687.5

Late Blight (Phytophthora infestans (Mont.) de Bary) is the most important and destructive disease of potato.
Under favorable conditions, the disease spreads throughout the plant giving it a blighted appcrancc and cause
the whole plant to collapse. Therefore, for an effective control it should be started preventative conditions are
no longer evident. INFINITO SC 687.5 has two active ingredients, 625 g propamocarb HCl + 62.5 g
Fluopicolidc. Fluopicolide is in Bcnzamide, propamocarb is in Carbamate group. INFINITO SC 687.5 is a
product having translaminar and also systemic effect. Fluopicolidc inhibits the consisting of the cell wall of
the fungi in Oomycetcs class by effecting the proteins like spectrin. Propamocarb inhibits synthesise of lipid
and ccll membrane in fungi. It is a high effective preventive and curative fungicide against the diseases
caused by Oomycetcsplant pathogens. INFINITO SC 687.5 has been used against mildew disease of potato,
cucurbits and Icttuce in the World. The trials were conducted according to the randomized blocks design with
5 charactcrs and 4 replications in Adana and Bolu provinces. The evaluations were made at once according to
the 0-5 scale after the determination of the disease above 20 % in control plots. The results were evaluated
according to the Abbott formula and analysis of variance. As a result of trials, CONSENTO SC 450 200
ml/da dosage efficacy has found 90.28% in Bolu and 91.12 in Adana. It is concluded that, INFINITO SC
687.5 can be used effectively against P.infestans of potato with 200 mlapplications when the first disease
symptoms arc visible and repeat applications until the disease.

Key words: Infinito SC 687.5, potato, Phytophthora infestans, biological effect
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Karantina analizlerinde patates yumrularinda tespit edilen viris ve viroid hastaliklari
Digdem OKSAL*Uftade GUNER1 Kemal DEGIRMENCI1  Birol AKBAS2

1Zirai Micadele Merkez Arastirma Enstitlisi Mdirlagia, Yenimahalle, Ankara, Tirkiye
2Tarimsal Arastirmalar ve Politikalar Genel Mudirligi, Yenimahalle, Ankara, Tirkiye
Sorumlu yazar (corresponding author) e-mail: digdem ilhan@hotmail.com

Virlis ve viroid hastaliklari patates bitkisinde sistemik enfeksiyon olusturmalari nedeniyle dinyada ve
Ulkemizde 6nemli verim ve kalite kayiplarina neden olmaktadir. Bunun yani sira, ithal edilmis tohumluk
patateslerde ve scrtifikasyon calismalarinda 6nemli olan bazi virlis hastaliklarinin saglikli goriinisteki
yumrularda ortaya ¢ikmasi, patates tohumculugunu ve buna bagli olarak Uretimi de olumsuz yo6nde
etkilemektedir. Bu calismada, 2007-2013 yillari arasinda tlkemiz tarafindan ithal ve ihrac edilen ve ic
kontrollerde kurumumuza génderilen patates yumru Ornekleri “Bitki Karantinasi Yonetmeli§i” ile “Bitki
Pasaportu ve Operatorlerin Kayit Altina Alinmasi Hakkindaki Yd&netmelik” kapsaminda yer alan
organizmalar agisindan teste tabi tutulan patates érneklerinin viral agidan degerlendirilmesi yapilmistir. Viral
etmenlerin [Potato mop top virus (PMTV), Potato A potyvirus (PVA), Potato Xpotexvirus, (PVX), Potato
leafroll luteovirus (PLRV), Potato M carlavirus (PVM), Potato A potyvirus (PVA) Potato Ypotyvirus (PVY)
ve irklari (PVY-N, PVY-O, PVY-0O+C), Tobacco rattle tobravirus (TRV)] varhgi scrolojik (DAS-ELISA vc
TAS-ELISA) ve gerektiginde molekiler (RT-PCR) olarak, viroid (Potato spindle tuberpospiviroid, PSTVd)
tespiti ise molekiler yontemler (RT-PCR) ile gergeklestirilmistir. Calisma icin toplam 670 &rnek adi gegen
etmenlerin varhigi yoniinden testlenmis vc 45 6rnek en az bir etmen ile enfekteli olarak bulunmustur. Ayrica,
PSTVd‘nin tespitiyle birlikte 6zellikle i¢ kontrolde olasi enfekteli 6rneklerin gézden kacarak yurda girisi
engellenmistir. Ayrica, testlemelerin laboratuvara gonderilen temsili érneklerle yapildigi disindldaginde,
gézden kacabilen enfeksiyonlar olabilecedi de dikkate alinmalidir. Ulkemizde 6zellikle scrtifikasyon
asamasindaki patates bitkileri viral agidan, tarla kosullarinda gozlemsel olarak kontrol edilmektedir. Bu
sekilde yapilan kontrollerin yeterli oldugu distinilse de, viral etmenlerin enfekteli yumrularla 6nemli 6lcude
tasinmasi nedeniyle, bu incelemelerin ¢ok saglikli ve yeterli olmayacag! sdylenebilir.

Anahtar kelimeler: virls, viroid, patates, karantina
Viroid and viruses determined in potato samples in quarantine analyses

Viruses and viroids of potato cause serious yield losses because of systemic infections they cause in Turkey
as well as in the world. In addition to this, these diseases also can be present in healthy appearing potatoes
and this case negatively effects production in certificated and seed potatoes. In this review, potato samples
which were exported, imported and used in internal controls tested between 2007 and 2013 according to the
“Regulation on Recording of Operators and Plant Passport System” and “Plant Quarantine Regulation” were
considered for the existence of virus and viroid diseases. Viruses [Potato mop top virus (PMTV), Potato A
potyvirus (PVA), Potato X potexvirus, (PVX), Potato leafroll luteovirus (PLRV), Potato M carlavirus
(PVM), Potato A potyvirus (PVA) Potato Y potyvirus (PVY) and races (PVY-N, PVY-O, PVY-O+C),
Tobacco rattle tobravirus (TRV)] were tested by serologic methods (DAS-ELISA and TAS-ELISA) and by
molecular method (RT-PCR) when nccessary and viroid (Potato spindle tuber pospiviroid, PSTVd) was
tested only by molecular method (RT-PCR). For the study in question, totally 670 potato tuber samples were
tested between 2007-2013 in our Institute and 45 samples were found to be infected by at least one of these
pathogens. Also, after the determination of PSTVd , the entrance of samples infected with this viroid to the
country was prevented. On the other hand, it should be considered that some infections could be overlooked
due to the analyses were performed by representative samples sent to the laboratory. In particular, the potato
plants at the stage of certification arc controlled by observational methods in the field. It seems that such
control seems to be nccessary, but it could not be sufficient enough if it is considered that viral pathogens arc
transmitted by infected tuber.

Key Words: virus, viroid, potato, quarantine
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ithal edilen tohumluk patateslerde tespit edilen viriis hastaliklari
Elen INCEI*

1Adana Biyolojik Micadele Arastirma istasyonu Mudirligi, ADANA.
Sorumlu yazar (corresponding author) c-mail: clcnince2008@ hotmail.com

Tirkiye’nin degisik bolgelerinde yetistirilen ve yiiksek bir ticari degere sahip olan patates (Solanimi
tuberosum L.), Uretimi her gecen yil artis gosteren 6nemli bir kiltir bitkisidir. Bu derece énemli olmasinin
yani sira, Urlinde zarar meydana getiren birgok sorunlari da mevcuttur. Patates veriminde bazi kayiplarin
meydana gelmesin dc, Uretim tekniklerinin yeterince yayginlasamamasi, driinde sorun olusturan hastalik ve
zararhlar ile yeterli sertifikali Uretim materyalinin olmamasi 6nemli bir rol oynamaktadir. Patateste verim ve
kalite kayiplarina neden olan viriis hastaliklari, bu sorunlar icerisinde dnemli bir yer tutmaktadir. Patates
bitkisinde enfeksiyon meydana getiren 40 virlis hastaligindan yaklasik 14 tanesi ekonomik anlamda
6nemlidir. Bu calisma, 2008-2011 yillari arasinda Mersin Zirai Karantina Midirlugi’udc yurutilmustir.
Gesitli tlkelerden (ilkemize ithal edilmek istenen patates yumrularinda, Ulkemiz Bitki Karantinasi
Y énetmeligi’ne gére yapilan viriis hastaliklarinin kontrolii sirasinda farkl viriisler tesbit edilmistir. iskogya,
Kanada, Belgika, ingiltere ve Hollanda’dan ithal amaciyla gelen tohumluk patateslere, virislerin varhgini
tespit etmek amaciyla DAS-EL1SA (Direct Antibody Sandwich Immunosorbent Assay) testi uygulanmistir.
Orneklere uygulanan test sonucunda; Patates X viriisii (Potato X potexvirus, PVX), Patates yaprak kivriima
virlsii (Potato leafroll virus, PLRV) ve Potato mop top virus (PMTV) tespit edilmistir. Adi gegen viris
hastaliklarinin genellikle Russet Burbank, Hermes, Ranger Russet, Shepody ve Adora gesitlerinde saptandigi
gozlenmistir. Yapilan testler sonucunda, viruslerle bulasik patateslerin tlkeye girisi engellenmistir.

Anahtar Kelimeler: Patates, tohumluk, viriis, DAS-ELISA.
Determined virus diseases in imported seed potatoes

Potatoes (Solanimi tuberosum L.) is an important cultural plant that grown in different regions of Turkey and
high commercial value of potato increased with each passing year. Besides the importance, there are many
problems that causes product damage. Production techniques becomc not widespread enough, the products
have problems with pests and disease and not enough certified propagation material plays an important role in
the occurancc of the losses in potato yield,. Causing the loss of yield and quality of potato, virus diseases
plays an important role in this issues. Culture potatoes are infected about 40 virus diseases. Among them 14
virus diseases are economically important. This study was conducted in Mersin Quarantine Services in
between 2008 and 2011 years. The different vims diseases have been found in potato tubers intended to be
imported from various countries to our country during investigation of virus diseses in control that according
to the Plant Quarantine Regulation. Detection of virus diseases on for the purpose of seed potatoes that comc
from Scotland, Canada, Belgium, England and Ncthcrland have been detected by DAS-ELISA (Direct
Antibody Sandwich Immunosorbent Assay) test. As a result of the test that is applied to the seed potatoes,
Potato X virus (Potato X potexvirus, PVX), Potato leafroll virus (Potato leafroll virus, PLRV) and Potato
mop top virus (PMTV) have been detected. Mentioned diseases largely detected on Russet Burbank, Hermes,
Ranger Russet, Shepody and Adora varieties. As a result of the test, cntcrance of infected seed potatoes have
been prevented to the country.

Key Words: Potato, Seed, Virus, DAS-ELISA.
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Tarkiye’de patates virus hastaliklarinin 6nemi, son durumu ve alinmasi gereken dnlemler
hakkinda bir arastirma

Uftade GUNERT  Digdem OKSAL1 Kemal DEGIRMENCI1 Birol AKBAS2

1Zirai Micadele Merkez Arastirma Enstitisi Mudurlagi, 06172 Yenimahalle-Ankara
2Tarimsal Arastirmalar ve Politikalar Genel Mudurligi, Yenimahalle, ANKARA
Sorumlu yazar (corresponding author) e-mail: uftadcp@gmail.com

Bu calismada, Tirkiye icin 6nemli bir kiltir bitkisi olan patateste (Solanimi tuberosum L.) enfeksiyon
meydana getiren viris hastaliklarinin 6nemi, tlkemizdeki son durumu ve alinmasi gereken dnlemler hakkinda
bir arastirma yapilmistir. Ulkemizin diinya patates tretimindeki pay!r %2-3 oraninda olup, yilda 165.000 ha
alanda yaklasik 5 milyon ton patates dretimi yapilmaktadir. Patates Gretiminde enfeksiyon ve ciddi drin
kayiplari meydana getiren viris hastaliklari, 6zellikle micadele ydntemlerinin gli¢ olmasi nedeniyle gin
gectikce 6nem kazanmaktadir. Ulkemizde patates dikim alanlarinda tespit edilen viriis hastaliklari [Potato X
potexvirus, (PVX), Potato leafroll luteovirus (PLRV), Potato S carlavirus (PVS), Potato A potyvirus (PVA)
vc Potato Y potyvirus (PVY)] hakkinda degisik calismalar yapilmistir. Patates bitkisinde adi gecen
virislerden kaynaklanan triin ve verim kayiplarinin tilkemizde giderek artti§i vc ciddi bir problem haline
geldigi gozlenmistir. Ayrica, virs hastaliklarina karsi kimyasal miucadele yapilamadigi igin, bu
enfeksiyonlardan kaynaklanan kayiplar daha da énemli olmaktadir. Bu makalede, lilkemizde patates virls
hastaliklarindan kaynaklanan drin kayiplarini azaltmak veya en azindan ayni seviyede tutabilmek
icinalinmasi vc uygulanmasi gereken dnlemlerden bahsedilmistir. Bu énlemlerin basinda, Gretimde virlsten
ari tohumluk kullanimi gelmektedir. Alinmasi gereken diger dnlemler ise; tarla kosullarinda viris
hastaliklarinin periyodik olarak kontrolii, tohumluk Gretimi igin uygun yerlerin belirlenmesi, tohumluk tretim
alanlarinin ticari Uretim alanlarindan izole edilmesi, vektorlerle vc yabanci otlarla micadele, inokulum
kaynaklarinin azaltilmasi seklinde siralanabihnektcdir.

Anahtar kelimeler: Patates, Virus hastaliklari, Turkiye, Kontrol stratejileri, Viriisten ari tohumluk patates

A research about importance of potato virus diseases, its final situation and control
measures in Turkey

In this study, a compilation was performed about the importance and the last situation of virus diseases which
cause infection on potato, which is the one of the most important crop for Turkey (Solanimi tuberosum L.), as
well as measures to be taken. As known, our country is 2-3% of the world potato production with an annual
production of nearly 5 millions tones from 165.000 ha of arable land. Over so that the production amount of
potato virus diseases, which causes infection and serious yield losses play an important role especially,
because of difficult control methods. Different studies have been conducted on the presence of virus diseases
[Potato X potexvirus, (PVX), Potato leafroll luteovirus (PLRV), Potato carlavirus S (PVS), Potato A
potyvirus (PVA), Potato Y potyvirus (PVY)] in potato growing areas in our country. Viruses mentioned
above increase crop and yield losses and also cause serious problems in potato in our country. In addition,
these losses are getting more importance because there is no chemical treatment against the virus diseases. In
order to reduce the crop losses or at least keep them on the same level causcd by potato virus diseases in our
country, implementation of the measures to be taken are mentioned.Among them, regular control of virus
diseases under field conditions, establishing suitable locations for seed production, isolating commercial seed
production areas from seed production areas, control of vectors and weed, reducing sources of inoculum arc
the ones to be taken into consideration.

Key words: Potato, Virus diseases, Turkey, Control strategies, Virus-free potato seedling
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Sakarya (Turkiye) ili patates ekilis alanlarinda saptanan bitki paraziti nematod turleri
Ayse Nur TANT* Sadik CAN2

1 Sakarya Universitesi, Pamukova Meslek Yiiksekokulu, Peyzaj ve Siis Bitkileri Programi, Pamukova,
Sakarya, Turkiye.

2Gida, Tarim ve Hayvancilik Bakanh§i, Adapazari ilge Tarim Mdurlagi, Adapazari, Sakarya, Tirkiye
Sorumlu yazar (corresponding author) e-mail:antan@ sakarya.edu.tr

Bu calismada Sakarya ili (Fcrizli, Hendek, Karapiircek, Kaynarca, Pamukova, Sogitli ve Merkez) patates
ekilis alanlarinda saptanan bitki paraziti nematod tirleri faunistik ve taksonomik olarak incelenmistir. 2013
yili Haziran ve Agustos aylari siresince alinan 40 adet toprak ve k6k 6rneginden elde edilen nematodlarin
daimi preparatlari hazirlanarak tirlerin 6lcim ve teshisleri yapilmistir. Her turiin tanimi, sinonimleri, ¢alisma
kapsamina giren alanlardaki yayihsi, literatiir kaydi ve habitatlari verilmistir. Calisma sonucunda Tylenchida
ve Aphclenchida takimlarina bagh 2 alttakim, 2 dstfamilya, 7 familya, 9 altfamilya ve 10 cins'e bagl 14 tur
saptanmistir. Bu calisma, Sakarya ili patates ekilis alanlarinda bitki paraziti nematodlarin tespiti ile ilgili
calismalara ek olarak yapilmistir. Calismada saptanan en yaygin tirler Filenchus thornei Andrassy,
Aphelenchus avenae Bastian, Geocenamus brevidens Ailen, Boleodorus thyllactus Thorneve Pratylenchus
thornei Sher and Allen’dir.

Anahtar kelimeler: Bitki paraziti nematodlar,Patates, Sakarya, Turkiye

Plant parasitic nematode species associated with potato cultivated areas in Sakarya (Turkey)
Province

In this study, plant parasitic nematodes that were determined in potato fields in Sakarya (Ferizli, Hendek,
Karaplrgek, Kaynarca, Pamukova, Sogutli ve Merkez) are examined as faunistically and taxonomically.
Nematode species which were obtained from fourty soil and root samples were taken during June and August
in 2013 andwere done their measurements and identifications by preparing their permanent preparations. The
descriptions, synonyms, distribution, habitats and literature records of each species are presented in this
study. As a result of the study, totally 14 species belonging to 10 genus, 9 subfamilies, 7 families, 2
superfamily, 2 suborder of Tylenchida and Aphelcnchida order were determined. This study was done in
addition to the studies of determination of plant parasitic nematodes in the potato growing areas of Sakarya
province. The most common nematode species in this study arc Filenchus thornei Andrassy, Aphelenchus
avenae Bastian, Geocenamus brevidens Allen, Boleodorus thyllactus Thorncand Pratylenchus thornei Sher
and Allen.

Key Words: Plant parasitic nematodes,potato, Sakarya, Turkey
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Orta Anadolu Bdlgesi patates tretim alanlarinda bitki paraziti nematodlarin durumu
ilker KEPENEKCIi1* Halil TOKTAY2 F. Dolunay ERDOGUS1 Emre EVLICE1

'Zirai Micadclc Merkez Arastirma Enstitist, Yenimahalle, Ankara, Tirkiye
~Nigde Universitesi, Tarim Bilimleri ve Teknolojileri Fakiiltesi, Nigde, Turkiye.
Sorumlu yazar (corresponding author) e-mail:kcpenekci@gmail.com

Tylenchida (Nematoda) takimi, bitkilerde ekonomik 6nemde zararli tirlerin blylk bir bélimund icermesi
nedeniyle; bitki paraziti nematodlarin en 6nemli grubunu olusturmaktadir. Tarim alanlarinda toprak gibi
mikrobiyolojisi karigik bir ortamda yetisen bitkilerin, dogal kosullarda tek bir organizma gurubu tarafindan
zarar gordigini kabul etmek olanaksizdir. Ulkemizde 2011 yili ortalarina kadar 48 bolge ve 66 ayri
konukguda 240 bitki paraziti nematod tirl tespit edilmistir. Kultir bitkilerinde zararli olan bitki paraziti
nematod turleriyle ilgili cahismalar, entomolojik ve fitopatolojik ¢alismalara gdre daha sinirli alanlarda
yiratalmastir. Oncelikle tlkemizde, patates yetistirme alanlarinin 6zellikle karantinaya tabi ve tohumluk
sertifikasyonu acisindan 6nem tasiyan ncmatodlar yoniyle incelenmesi ve gerekli calismalarin yapilmasi
gerekmektedir. Bu calismalar baslatilmali ve nematolojik yonden patates tohumlugu standartlari ve uygulama
esaslari kapsaminda tarla ve ambar standartlarina gére dnem tasiyan nematodlarin mevcut olup olmadiklari
arazi ve laboratuar calismalari ile ortaya konulmalidir. Karantinaya tabi ncmatodlar ile micadclede basarili
olabilmek ve Ullkemizde yayilisini 6nleyebilmek igin temiz bitkisel mataiyeli kullanmak &nemli bir yere
sahiptir. Karantinaya tabi nematodlarin temiz alanlara bulasmamasi ancak yasal &nlemlerle mimkin
olabileceginden 6&zellikle i¢c karantina o©nlemlerine daha fazla islerlik kazandiriimasi blyik 6nem
tagimaktadir. Bu calismada, 2007-2011 yillarinda Afyon, Aksaray, Amasya, Bolu, Burdur, Bursa, Erzincan,
Eskisehir, Gimiushane, Kayseri, Kirsehir, Konya, Nevsehir, Nigde, Samsun, Sivas, Tokat ve Yozgat illerinde
bulunan patates tiretimi yapan alanlardan il Tarim Miidirliklerinde calisan teknik elemanlar tarafindan alinan
ve Zirai Miicadele Arastirma Enstitiisii ve Biyolojik Miicadele istasyonu Midirlagii'ne génderilen toplam 11
630 adet 6rnek incelenmistir. Orneklerde Patates sertifikasyon agisindan bitki paraziti nematodlarin varhgi
arastirllmistir. Laboratuvar analizlerinde Baermann Huni, Young inkiibasyon ve Fenwick yéntemleri
kullaniimistir. Analizler sonucunda, 6 adet 6rnek ncmatodlar ile bulasik bulunmustur. Tespit edilen
nematodlar kok-ur nematodlari (Meloidogyne spp.) ve patates kist nematodlari (Globodera spp.)'di\ Calisma
sonucunda, sdz konusu drneklerin il bazinda, yillara gore dagilimlari ortaya konmustur.

Anahtar kelimeler: Bitki paraziti ncmatodlar, patates sertitlkasyon

Status of plant parasitic nematodes in potato production areas in the central anatolia
region of turkey

The Tylenchida (Nematode) order are the most numerous and the group of nematodes which include most
destructive species. It is impossible to acccpt that the plants growing in agricultural areas such as in soil
whose microbiology is complex aren’t damaged by a group of organism in natural conditions. 240 plant
parasitic nematodes has been determined in 48 region from 66 hosts in Turkey until mid of 201 1 For many
years, these organisms have not been studied as much as insect and other animals. At first, it is needed to
determine and carry out the field and laboratory studies especially on plant parasitic nematodes which have
the importance in quarantine and seed certification in the areas of potato tubes production in Turkey. It is
very important to use of certificated plant materials to prevent the spread out of the quarantine nematodes
across the country and to gain a successful control. It is necessary to take quarantine regulations into
consideration in order not to spread out of the nematodes to non infected areas. In this study, total |1360
potato soil and tuber samples analysed Afyon, Aksaray, Istanbul, Bolu, Burdur, Bursa, lzmir, Eskisehir,
Gumushane, Kayseri,Kirsehir, Konya, Nevsehir, Nigde, Samsun, Sivas, Tokat and Yozgat provinces of
Turkey in 2007-2011. The samples were taken from potato production areas by technical staff of Provincial
Agricultural Directorates and sent to the Plant Protection Central Research Institute and Adana Biological
Control Station. The samples analysed to Plant parasitic nematodes in terms of potato certification. Bacrmann
funnel, and Fenwick Young incubation methods were used in the laboratory analysis. As a result of analysis,
six samples were found infected with root-knot nematodes (Meloidog"me spp.) and potato cyst nematodes
(Globodera spp.). As a result, the province on the basis of samples, the distributions of the years have been
revealed.

Key words:Plant parasitic nematodes, potato certification
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Turkiye’de patateste yapilmis ncmatolojik calismalar
F. Dolunay ERDOGUST* ilker KEPENEKCIi1 Emre EVLICE1 Serife BAYRAM?2

1Zirai Mucadelc Merkez Arastirma Enstitusd Midurligi, 06172 Yenimahalle-Ankaia
2Ankara Universitesi Ziraat Fakiiltesi Bitki Koruma Bélimii
Sorumlu yazar (corresponding author) e-mail: dolcrkoll@gmail.com

Temel gida kaynaklan arasinda yer alan patates tim dinyada genis ekilis alanlarina sahiptir. Turkiye'de
patates bitkisinin, Orta Anadolu Bélgesi basta olmak (izere Dogu Anadolu, Dogu Karadeniz ve Marmara
Bolgelerinde genis alanlarda ekimi yapilmaktadir. Patateste tohumluk yumru Uretimi, bitkisel Gretimin temel
girdisi olup, tohumun niteligi de bitkisel Gretimde verimliligin ilk sartidir. Bu nedenle zararh
organizmalardan ari patates tohumlugu uretilmesi biyiik 6nem tasimaktadir. Bitki paraziti nematod (BPN)
tirlerinden bazilari patateste dnemli verim kayiplarina neden olmaktadir. Avrupa Birli§i tarafindan patateste
zararh organizmalar yoniyle direktif yayinlanan ve siki bir gsekilde izlenen bes zararh organizma
bulunmaktadir. Bu organizmalardan ikisi patates kist nematodlari (Globodera pallida Stone, G. rostochiensis
Wollcnweber)dir. Patateste zarar yapan diger dnemli BPN tirleri, patates guruklik nematodu (Ditylenchus
destructor Thome), kdk-ur nematodlari (Meloidogyne spp. Goeldii, 1977), sogan sak nematodu (Ditylenchus
dipsaci (Kiihn) Filipjev), yalanci sak nematodu (Neotylenchus vigissi (Skarbilovich) Goodcy), yalanci kdk-ur
nematodu [Nacobbus aberrans (Thorne) Thorne and Ailen], kdk lezyon nematodlari (Pratylenchus spp.), kit-
kok nematodlari (Trichodorus spp.) ve igne nematodlari (Longidorus spp.) olarak siralanabilir. Bu giine
kadar Tirkiye'de patateste zararli BPN tirleriyle ilgili calismalarin cogunlugu Ege, Orta Anadolu ve Marmara
Bolgeleri'nde yuratilmastur. Yapilan c¢alismalarda tespit edilen BPN tirleri arasinda lkemiz karantina
yonetmeliginde yer alan ve patateste ekonomik anlamda zarar yapan bazi tiirlerin de bulunmasi nedeniyle,
tohumluk patates yetistiriciliginde sertifikali tohum kullaniimasi gerekliligi ortaya ¢ikmistir. Bu makalede,
yurdumuzda patates konusunda yapilmis ncmatolojik calismalar derlenerek; mevcut sorunlar ve ¢dzim
onerileri belirlenmeye cahsiimistir.

Anahtar kelimeler: Patates, bitki paraziti ncmatodlar, Turkiye
Neinatological Studies Made of Potatoes in Turkey

Situated between the main food sources, there is a great ratio of potato cultivation all over the world on wide
areas. Potatoes arc cultivated important rages in Turkey, mainly in the Central Anatolia Region East Anatolia,
Eastern Black Sea and Marmara Regions. Potato seed tuber production is the main input for crop production
and the qualification of the seed is the first proviso for the productivity in crop production.For this reason, the
production of seed potatoes free from harmful organisms is of great importance.Some species of Plant
parasitic nematodes (BPN) causes significant yield losses at potatoes. There arc five organisms that directives
published about and followed tightly in European Union. Among them, two are potato cyst nematodes
{Globodera pallida Stone, G. rostochiensis Wollenwebcr). Also the important nematodes that infect potato
arc; Potato rot nematode (Ditylenchus destructor Thorne), Root knot nematodes (Meloidogyne spp. Goeldii
1977), Stem and bulb nematode (Ditylenchus dipsaci (Kiihn) Filipjev), Neotylenchus vigissi (Skarbilovich)
Goodcy, False root-knot nematode (Nacobbus aberrans (Thome) Thorne and Allen), Root lesion nematodes
{Pratylenchus spp.), Stubby-root nematodes (Trichodorus spp.) and Needle nematodes (Longidorus spp.).
Up to now, the majority of studies on the spesies of BPN harmful to potatoes in Turkey arc made in Aegean,
Marmara and Central Anatolia regions. Due to the detected BPN nematodes in several studies which are
listed in our countries quarantine regulations and finding some species of BPN which causes economical
damage, the potato seed culvitation has become necessary to use certified seed.

In this article, ncmatological studies on nematodes of potatoes in our country has been compiled, the
existing problems and solutions have been determined.

Key words: Potato, plant parasitic nematodes, Turkey
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Ege bolgesi patates tGretim alanlarinda patates kist nematodu (Globoderarostochiensis) ve
kok-ur nematodlan (Meloidogyne spp.)’nin yayginhklari

Enbiye ULUTAS?* Galip KASKAVALCI2, Esat PEHLIVAN2

" Bornova Zirai Miicadclc Arastirma istasyonu, Genglik cad. No:6 35040 Bomova/iZMIiR
jEgc Universitesi, Ziraat Fakiltesi, Bitki Koruma Bélimii 35100 Bornova/iZMIiR
Sorumlu Yazar (corresponding author) e-mail:enbiyculutas@yahoo.com

Ege Bodlgesi’nde patates dretim alanlarinda bulunan 6nemli bitki paraziti nematod tirlerini belirlemek
amaciyla 2006-2008 yillarinda siirvey calismalari yapilmistir. Aydin, Balikesir, izmir, Kiitahya, Manisa ve
Usak illerinde toplam 166 adet toprak ornedi incelenmistir. Survey calismalari sonucunda patates Uretimi
acisindan ekonomik olarak o©nemli gorilen tirlerden Patates kist nematodu (Globoderarostochiensis
Wollenwcbcer) (Tylenchida:Heteroderidae) ve kok-ur nematodlan (Meloidogyne spp.) (Tylenchida:
Meloidogynidae))mn Ege Bdlgesi'ndcki bulasiktik durumu ortaya konmustur. G. rostochiensis'in tim
ornekler icinde % 17,47, kok-ur nematodlarinm %16,27 oraninda bulunduklari saptanmistir. G.
rostochiensis'in sadece Odemis (izmir)'de ve toplam 47 toprak ornedinin 29 (%61,70)’imda bulundugu
saptanmistir. Kok-ur nematodlarinm ise Balikesir’in Ayvalik; izmir’in Beydag, Dikili, Kiraz ve Odemis;
Manisa’nin Demirci ve Gordes ilgelerinde bulundugu ve bulasik toplam 27 &érnedin 18 (%66,67)'inin M
chitwoodi tirl oldugu ortaya konmustur.

Anahtar kelimeler: Patates, Nematod, Globodera spp., Meloidogyme spp., Ege bdlgesi, Survey

The Prevalence of potato cyst nematode (Globoderarostochiensis Wollenweber) and root-
knot nematodes (Meloidogyne spp.) in potato fields of Aegean region

In order to determine the plant parasitic nematodes in the Aegean Region’s potato growing areas between the
years of 2006-2008, the survey studies were conducted. Totally 166 soil samples from Aydin, Balikesir,
izmir, Kitahya, Manisa and Usak provinces were examined. As a result of the survey studies, it was
determined the infestation rate of Potato cyt nematode (Globoderarostochiensis Wollenweber) and Root-knot
nematodes (Meloidogyne spp.) which arc economically significant specics for potatoe production. G.
rostochiensis and Meloidogyne spp. were respectively found 17,47 % and 16,27 % in all samples. G.
rostochiensis was found only in Odemis (izmir) district and determined 29 infected samples within total of 47
soil samples (61,70 %).Meloidogyne spp. were found in Ayvalik (Balikesir), Beydag, Dikili, Kiraz ve Odemis
(izmir), Demirci and Gordes (Manisa) district. Meloidogyne chitwoodi species were identified in 18 samples
(66,67 %) of totally 27 samples infected with Meloidogyne spp.

Key words: Potato, Nematode, Globodera spp., Meloidogyne spp., Aegean Region, Survey

52


mailto:enbiyculutas@yahoo.com

Patates Zararli Organizmalari Sempozyumu Bildirileri
04-07 Kasim 2013, Ankara

Turkiye patates yetistiriciliginde sorun olan 6nemli ncniatod tirleri

Halil TOKTAY I* Mustafa IMREN2Refik BOZBUGA2Atilla OCAL4i. Halil ELEKCIOGLU3
Enire EVLICE 5ilker KEPENEKCI5

1Nigde Universitesi, Tarim Bilimleri ve Teknolojileri Fakiiltesi, Nigde, Turkiye
2Biyolojik Miicadele Arastirma istasyonu, Adana, Tirkiye

ACukurova Universitesi, Ziraat Fakiiltesi, Saricam, Adana, Tiilkiyc

4 Bati Akdeniz Tarimsal Arastirma Enstitist Madarligi, Antalya, Turkiye
5Zirai Micadele Merkez Arastirma Enstitisu Mudirlagi, Ankara

*Sorumlu yazar (corresponding author) e-mail:h.toktay@nigde.cdu.tr

Bitki paraziti ncmatodlar tum dinyada patateste zarar yapan etmenlerin basinda gelmektedirler. Patatesin
onemli zararhlari arasinda olan Globadera spp., Meloidogylie spp., Ditylenchus spp. llkemizde de
bulunmaktadir. Bu calismada Turkiye’de patates yetistiricilijinde sorun olan bitki paraziti nematodlarin
durumu ortaya konulmaya calisiimistir. Erzurum ilinde 1978 yilinda tespit edilen Patates c¢lriklik
nematodunun (Ditlenchus destructor) zarar vc yayginlik seviyesi daha sonra yapilan surveylerde de
goruldugu UGzere giderek azalma egilimine girmistir. Bunda depolama kosullarindaki iyilesmenin ve
kullanilan tohumluk kalitesindeki artisin énemli pay! oldugu disinilmektedir. ilk olarak 1985 yilinda
Bolu/Dértdivan’da tespit edilen Patates kist nematodlari (Globodera rostochiensis, G. pallida) daha sonra
izmir (Odemis), Konya, Afyon vc Sivas’ta tespit edilmistir. Toprakta ¢ok uzun yillar canlih§ini koruyabilen
Patates kist nematodlari tim diinyada patateste en ¢cok zarar yapan etmenlerin basinda gelmektedirler. Kék-ur
nematodlari, M. javanica, M incognita vc¢ M. hapla Marmara, Ege ve i¢c Anadolu bélgelerinde patates
yetistiricili§i yapilan alanlarda lokal olarak tespit edilirken, ilk olarak 2007 yilinda Nigde ilinde tespit edilen
M. chitwoodi patates yetistiriciligi yapilan alanlarimizda hizh bir yayihm gdstermistir. Ginimizde bu
etmenin 4 farki bdlgede vc 10 yaygin oldugu belirlenmistir. Etmenin yumrunun kabuk yiizeyinde vc altinda
olusturdugu zarar pazarda, kabugun altinda olusturdugu zarar ise islendigi alanlarda yumrularin kabul
edilmemesine neden olmaktadir. Patates kist ncmatodlarinin vc basta M. chitwoodi olmak lzere Kok-ur
nematodu tirlerinin patates alanlarinda yayilmasinin cn 6nemli sebebi, tohumluk 6zelliginde olmayan ve bu
etmenler yoniinden herhangi bir analize tabi tutulmayan yumrularin dreticiler tarafindan tohumluk olarak
kullaniimasidir. S6z konusu etmenlerin yayilimin sinirlanmasi ve eradike edilebilmesi i¢in bu nematodlara
karsi gerekli tedbirler devreye sokularak bu amaca yonelik ¢alismalar acilen baslatilmahdir.

Anahtar kelimeler: Nematod, Patates, Globodera spp., Meloidogyne spp., Ditylenchus spp.
Important nematode species in potato growing areas in Turkey

Plant parasitic nematodes arc significant major pests in potato growing areas all over the World. Globodera
spp., Meloidogyne spp. and Ditylenchus spp. arc crucially important as potato pests and also found in Turkey.
In this study current status of plant parasitic nematodes has been reviewed in potato growing areas in Turkey.
Potato rot nematode (Ditylenchus destructor) firstly reported in Erzurum in 1978, but damage level and
distribution have been decreased due to appropriate storage conditions and using good quality seed potato.
Potato cyst nematodes keep viability long terms in soil and one of the major pests of potato all over the
world. Potato cyst nematode (Globodera rostochiensis, G. pallida) firstly reported in 1997 in Bolu province
and also found in izmir, Konya, and Sivas, recently in Turkey. M javanica, M. incognita and M. hapla have
been found in areas of potato field in Marmara, Aegean, Middle Anatolian and Central Anatolia regions of
Turkey. M. chitwoodi was first detected in Nigde in potato fields where intensively grown potato in 2007 and
it was disseminated from this area to other parts of Turkey, rapidly. It has been found in 10 locations with 4
different regions so far. The infested tubers have not been marketable due to damage on the surface of tubers
by this agent. The main factor of the distribution of Potato cyst nematodes, and root-knot nematode species,
particularly M. chitwoodi, is using non-analyscd production materials in the potato field by farmers. In order
to limit the spread and eradication of the factors were mentioned in this study and studies about the necessary
actions against nematode should immediately be initiated.

Keywords: Nematodes, potato, Globodera spp., Meloidogyne spp., Ditylenchus spp.
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Patateslerde bulunan akarlar
Heval DILERI* Sebahat K. OZMAN-SULLIVAN2
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Tek yilhik bir kultir bitkisi olan patates (Solanimi tuberosum L.), ¢esitli iklim bdlgelerine kolaylikla uyum
saglayabildigi icin, diinyanin hemen hemen her yerinde basariyla yetistirilmekte ve besin kaynagi olarak
degisik sekillerde kullaniimasi nedeniyle, tiiketimi hizli bir sekilde artmaktadir. Patates Turkiye’de de genis
alanda Uretilmekte ve ticari degeri olan tarim Uriinlerimizin basinda gelmektedir. Patateste zarar yapan birgok
organizma bulunmaktadir. Bu zararlilar arasinda bulunan akarlar, vegetasyon déneminden baslayarak hasat
dénemine kadar patates bitkisinin, yaprak, cicek ve yumrularinda beslenerek, iriinde kalite ve miktar
kayiplarina ncden olurlar. Hem yapmis olduklari dogrudan zarar, hem de virls vektdri olmalari nedeniyle
ekonomik bakimdan dnemli bir yere sahiptirler. Bu akarlar uygun kosullari bulduklarinda salginlara neden
olmakta vc Urind tamamen yok etmektedirler. Dinyada ve Tirkiye’de patateslerde zarar yapan akar tirleri:
tctianychid akarlardan Tetranychus urticae Koch., Tetranychus marianae McGrcgor vc Tetranychus ludeni
(Zacher); tarsonemid akarlardan Polyphagotarsonemus latus (Banks); acaridlerden Rhizoglyphus echinopus
(Fumozc vc Robin), Rhizoglyphus robini Clapaicdc ve Tyrophagus longior (Gcervais); criophyoid akarlardan
Aculops lycopersici (Tryon), Aceria lycopersici Wolffenstein, Aceria gastrotrichus (Nalcpa) ve Tegonotus
convolvuli (ChannaBasavanna)’dir. Bu derlemede patateste zararli olan akar turlerinin tanimlari, biyolojileri,
zarar sekilleri, dagilimlari, konukgulari vc micadeleleri, ayrica patatesler tGzerinde bulunan phytoseiid,
tydeiid gibi biyolojik micadclc etmeni olan akar tirleri ve diger gruplar, dinyada ve Tirkiye’de yapilan
calismalardan yararlanilarak 6zetlenmistir.

Anahtar kelimeler: Patates, Acarina, fauna, zararh
Mites on potatoes

The potato (Solanimi tuberosum L.) is an annual plant that can be grown worldwide bccausc it is tolerant ot
different soil and climatic conditions. Hundreds of different varieties of potato arc consumed by billions ol
people in a multudc of different forms and dishes. In Turkey, where potatoes arc grown widely, it is a major
agricultural commodity, with almost all production consumed domestically. Among many pests that reduce
potato production are mites. By causing damage to leaves, flowers and tubers, they can have a major
economic impact by greatly reducing the quality and quantity of production. Mites cause both direct damage
and indirect damage through the transmission of viruses. Under ideal conditions, mite numbers can increase
dramatically and causc substantial yield losses. Mite species reported to cause damage to potatoes across the
world, including Turkey, are: the tctianychid mites, Tetranychus urticae Koch., Tetranychus marianae
McGrcgor and Tetranychus ludeni (Zachcr); the tarsonemid mite, Polyphagotarsonemus latus (Banks);
theacarids, Rhizoglyphus echinopus (Fumoze and Robin), Rhizoglyphus robini Claparede and Tyrophagus
longior (Gervais); and the eriophyoid mites, Aculops lycopersici (Tryon), Aceria lycopersici Wolllcnstcin,
Aceria gastrotrichus (Nalcpa) and Tegonotus convolvuli (ChannaBasavanna). In this paper, which
summarizes the literature, harmful mites spccies on potatoes, their descriptions, biologies, damage,
distributions, control measures, and also mites which arc used as biological control agents, such as phytoseiid
and tydciid mites, are discussed.

Key Words: Potato, Acarina, Fauna, Pest
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Vektor yaprakbitlcrinin beslenme seklinin patateste virtis naklindeki roli
I1sil OZDEMIR

1Zirai Mucadele Merkez Arastirma Enstitlisii, PK. 49 06172 Yenimahalle-ANKARA
*Sorumlu yazar (corrcspoding author) e-mail: isilozdemir70@gmail.com

Yaprakbitlcrinin tarim agisindan énemli bir zararh grubunu olusturmasinin nedeni, beslenme tipinden
kaynaklanmaktadir. Agiz parcalari bitki dokularini delme ve o6zsuyu almada mikemmel bir uyum
gostermistir. Ayrica, bitki virtslerini de dogrudan alip nakledebilmcktedirler. Virls hastaliklari vektorlerle,
mekanik olarak ya da her iki sekilde dc tasinabilmektedir. Virlsler ile vektorler arasindaki iliskiler ise son
derece karmasik olup bu iliski vektér, virlis, konukgu ve cevre gibi faktorlere baglilik gostermekte ve
tasinmanin gerceklesmesi igin virtisiin enfekteli bitkiden vektor tarafindan alinmasi, tutulmasi ve bitkiye
verilmesi gerekmektedir. Tasinma sekli tasinan virlslerin enfekteli dokulardan alinma, tasinma,
inaktiflesmeden kalma sirelerine; virlslerin vektdriin dolasim sistemine gecgip ge¢cmemesine ve vektor
biinyesinde ¢ogalip cojalmamasina bagl olarak farkl kategorilerde toplanmaktadir. Beslenme ve nakil
mekanizmalarinin bilinmesi, mucadele stratejilerinin gelistirilmesinde farkli bakis acilari kazandirabilir. Bu
derlemede yaprakbitinde basin genel morfolojisi, agiz parcalari, styletler, tat alma duyusu organlari,
ozofagusvalf, stylct kini, styletlerin doku icerisine giris yollari, bitki dokusunun dayaniklihgi, konukgu
secimi, yaprak-govde penetrasyonu ve kok penetrasyonu ile beslenme oranini etkileyen faktorler ele alinarak
virls-vektor iliskisi ve nakil mekanizmasi aciklanmaya calisiimistir.

Anahtar kelimeler: Yaprakbiti, beslenme, nakil, viriis, vektor
Role of nutrition type of vector aphids in virus transmission in potato

The reason for the aphids to be an important group of agricultural pests is due to the type of diet. Their mouth
parts showed a perfect fit for penetrating plant tissues and for extracting plant juicc .They also can transmit
plant viruses directly. Virus diseases can be carried by vectors and mechanically, or both ways. The
relationships between viruses and vectors is extremely complex. Certain factors such as vector, virus, host
and environmental conditions arc effective on these relationships and for the realization of virus transmission,
aphids have to acquire virus from infcctcd plants, keep in their body or parts and yield to plants. The type of
transmission changcs due to the intake and movement of virus from the plant tissue, staying in the vector
without inactivation, and movement and propagation of the virus in the vector. The information about feeding
and and transmission mechanisms can help for the development of contol strategies from different
perspectives. Vector aphids transmit the economically important potato virus diseases that cause losses of
yield and quality. In this review, the overall morphology of the head, mouth parts, stylet, taste, sense organs,
the esophageal valve, stylct sheaths, stylct entry ways into the tissue, plant tissue resistance, host selection,
leaf-feeding with root penetration and the rate of penetration of the factors that affect the body by taking
transport mechanism of aphids arc explained. In this context, the digestive system begins with the mouth
structure, namely the observed differences in aphid also mentioned.

Key Words: Aphid, nutrition, transport, virus, vector
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Bitki ekstraktlarinin Patates bécedi (Leptinotarsa decemlineata Say) ile micadelede
kullanim olanaklari

Mustafa ALKAN** Omer Cem KARAKOGC2 Ayhan GOKCES3

'Zirai Mucadcle Merkez Arastirma Enstitist Madurligi, Ankara
2 Karatekin Universitesi Yaprakli Meslek Yiiksek Okulu, Cankiri
3Nigde Universitesi, Tarim Bilimleri ve Teknolojileri Fakiiltesi, Nigde
*Sorumlu yazar (corresponding author) e-mail: alkan0101@ gmail.com

Patates tlim Diinya’da tarimi yapilan ve insan beslenmesinde 6nemli bir yere sahip 6nemli bir Grindir.
Ulkemizde 179.000 Ha alanda tarimi yapilmakta olup 4,79 milyon ton dretim gergeklestirilmektedir.
Patatesin en dnemli zararlilarindan bir tanesi patates bdcegi (PB) (Leptinotarsa decemlineata Say)’dir. PB
polifag bir zararl olup basta patates olmak Uzere pek ¢ok Solanaceae familyasina giren bitkide zarar
olusturmakta ve bu zarar micadele yapilmamasi durumunda %100’lere varmaktadir. Bu zararlinin tim
Dinya’da 12 milyon km2 alana yayildigi ve Kuzey Amerika, Asya ve Avrupa’da bulundugu ve zarar
olusturdugu tesbit edilmistir. PB micadelesi genellikle kimyasal micadele seklinde yapilmakta ve yiksek
miktarda insektisit kullanimindan kaynaklanan dayaniklilik, fitotoksite ve cevresel sorunlarin ortaya
ctkmasina neden olmaktadir. Su ana kadar patates béceginin 54 aktif maddeye karsi dayaniklilik olusturdugu
belirlenmistir. Bu ve benzeri sebeplerden dolayr PB ile micadelede kimyasal micadeleye alternatif
olabilecek miucadcle yontemlerinin arastiriimasi gerekmektedir. Bitki ekstraktlarinin kullanimiyla yukarida
bahsedilen bir gok olumsuz faktdriin ortadan kaldirilacag! asikardir. Ayrica dogal kaynaklarimiz zararhlar ile
micadelede daha etkin bir sekilde kullanilacak, bu sayede tarimsal tretimde micadele girdilerinden
kaynaklanan sorunlarin giderilmesinde dnemli adimlar atilmis olacaktir. Bu derlemede bitki ekstraktlarinin
patates bocegine karsi etkileri arastiriimistir.

Anahtar Kelimeler: Bitki ekstrakti, patates bocegi, Leptinotarsa decemlineata, sekonder metabolitler

Usage possibilities of plant extracts against to Colorado potato beetle (Leptinotarsa
decemlineata Say)

Potato is an important agricultural food with a production all over the World and one of the basic constituent
of human dictry. In Turkey, 4,79 million tone potato is produced annually on totally 179.000 hectare
agricultural field. One of the most harmful pest of potato crops is potato beetle (PB) (Leptinotarsa
decemlineata Say). Potato beetle is a polyphagous pest which can feed on members of Solanaceae family,
including popato. Ratio of the damage, PB causes, can reach 100%, if enough care is not taken. This pest
spreads over 12 million km2of agricultural field around the World and exists mainly in North America, Asia
and Europe. Pest controlling of PB generally depends on chemical control. And usage of insecticidcs in high
amounts causes important problems such as increasing resistance ot PB to insecticides; phytotoxicity;
enviroment. PB has been shown as resistant to 54 active material. Because of above mentioned reasons,
alternative methods to chcmical control must be considered. Using plant extracts in controlling the PB can be
countcd as an alternative method.In this study, effects of plant extracts against PB was investigated.

Keywords : Plant extracts, Potato beetle, Leptinotarsa decemlineata, seconder metabolites.

56


mailto:alkan0101@gmail.com

Patates Zararh Organizmalari Sempozyumu Bildirileri
04-07 Kasim 2013, Ankara

Patates alanlarinda uygulanacak biyolojik miicadclc stratejileri
Minevver KODANI* Filiz ONTEPELI1 Vildan BOZKURT1

1Zirai Micadcle Merkez Arastirma Enstitiisii, Ankara
*Sorumlu yazar (corresponding author) e-mail: muncvverkodan@gmail.com

Patates diinyada temel besin kaynaklan arasinda yer almaktadir. Gida alaninda dogrudan tiketildigi gibi
islenerek de degisik sekillerde tiketimi séz konusudur. Patates bitkisinde, ekonomik énemde zarar olusturan
birgok zararli etmen bulunmaktadir. Bu etmenlerle miicadelede, insan sagligi ve cevre bilincinin arttigi
glinimizde biyolojik micadele calismalari dnem kazanmistir. Biyolojik micadelcdc hedef Griinde zararli
etmene karsi faydalilari ekonomik sekilde kullanarak zararli popilasyonunu azaltmaktir. Onccliklc bélgede
var olan etmenlerin belirlenmesi, Uretilmesi ve uygun sekilde kullanimi dnemlidir. Ayni sekilde entegre
micadele programlari olusturulurken de biyolojik micadcle etmenlerinden yararlanarak, diger yontemlerle
kombine edilerek kullaniimaktadirlar. Ulkemizde ve diinya’da patateste ekonomik zarar olusturan zararli ve
hastaliklarla miicadelede éncelikli olarak kullanilacak faydali etmenlerin belirlenmesi, bunlarin miicadelede
kullanim sekilleri, etkileri ve basari durumlarini ortaya koyan birgok calisma bulunmaktadir. Bu calismalar
gore patates ekosisteminde yer alan faydah etmenler icinde palazitoitler, predatdrler, ve entomopatojenler yer
almaktadir. Bu etmenler biyolojik micadelcdc ayri ayri kullanilabildikleri gibi birlikte kullanimlari da sz
konusudur. Patates bdceginin prcdatéricrinden Perillus bioculatus'in salimi sonucu popilasyonu %30-60
oraninda azalirken, microbial patojenlerle birlikte kullanimi ile basari artmaktadir. Patatcsde zararh afitlerin
Braconidac ve Aphclinidae’lerden parazitoitlcri ve Coccinellidac familyasindan predatdrlcri bulunmaktadir.
Bu faydalilarin patates alanlarinda kullanilan ilaglardan daha az etkilenmesi ve popilasyonlarmin artmasi
secici ilaglar tcrcih edilerek saglanabilir. Bildiride patates uretiminde ekonomik kayiplara neden olan bazi
zararhlara karsi kullanilan biyolojik miicadele etmenlerinin tirleri, kullanim durumlari ve etkileri buglne
kadar yapilan calismalar 1s1§inda yeniden degerlendirilmis ve Ulkemiz igin patates alanlarinda ekonomik
o6neme sahip zararli ve hastaliklarda yapilabilecek biyolojik miicadcle stratejileri ortaya konulmaya
calistlacaktir.

Anahtar Kelimeler: Biyolojik miicadele, Patates zararlilari, patates, dogal disman.
Biological control strategies applied to potato fields

Potato is one of the main dietary sources in the world. It is consumed directly as food or after processing in
different ways. There are many harmful organism of potato plants which cause damage economically
important. Nowadays human health and environmental awareness have gained importance that’s why
biological control studies arc very important to control of these organisms. The target of the biological
control is to reduce pest population by use of the natural enemies in an economical way. Primarly
determining of the benefials which arc present in the region, mass production and using in an appropriate way
is very important. Natural enemies arc also used in combination with other methods in biological control as
factors of integrated pest management programs. There arc many studies demonstrating the cffccts of status
and achivement, their forms of use in control, determination of beneficials used primarly in control of pests
and diseases which cause of damage economically in the world and in our country. According to these
studies, parasioids, predators and entomopathogens arc helpful factors in the potatoes ccosystcin. These
factors arc used individually or collcctivcly. While release of Perillus bioculatus which is predators of Potato
beetle population decreased by 30-60%, on the other hand with the use of microbial pathogens the succcss is
increasing. Aphids arc harmful to potato and there arc parasitoids of aphids such as Braconidac and
Aphclinidae and predators such as Coccinellidac. It can be achieved by choosing sclectivc insecticides these
beneficials arc less affected and increased of the population. In this study, biological control agents are re-
evaluated which used against some potato pests and disease cause economic losses in potato production,
situation of usage in the light of the effects. Biological control strategics will present for our country in potato
production area for economically important pests and diseases.

Key words: Biological control, potato pests, potato, natural enemy

57


mailto:muncvverkodan@gmail.com

Patates Zararli Organizmalari Sempozyumu Bildirileri
04-07 Kasim 2013, Ankara

Entomopatojen fungusun \Purpureocillium lilacinum TRi (syn: Paecilomyces lilacinus)\
patates guvesi [Phthoriinaea operculella (Zeller) (Lepidoptera: Gelechiidae)] larvalarina
laboratuvar kosullarinda etkisi Gzerine 6n ¢alisma

ilker KEPENEKCIi1 Mustafa ALKAN1 Burcu INAL1 Ergin OKSALZM
F. Dolunay ERDOGUS1 Emre EVLICE1

1Zirai Micadclc Merkez Arastirma Enstitiisii, 06172, Yenimahalle, Ankara, Tlrkiye
*Sorumlu yazar (corresponding author) e-mail :oksalercin@gmail.com

Patates glivesi [Phthorimaea operculella (Zeller) (Lepidoptera: Gelechiidae)] (PG) Solanaceae familyasina
bagh tirlerde zarar yapmakla birlikte 6zellikle patates bitkisini tercih etmektedir. Patates bitkisindeki yogun
zarar1 sonucu Ozellikle yumruda nitelik ve nicelik kayiplarina neden olabilmektedir. Zararli kisi ambar veya
tarlada kalmis patatesler Gzerinde larva ve pupa ddénemlerinde gecirir. Bu zararli ile micadelede daha c¢ok
kalttrel 6nlemler kullaniimakta, kimyasal micadele olarak yesil aksam ilagclamasi yeteri kadar koruma
saglamamaktadir. Bitki paraziti nematodlar’da etkili ve bir entomopatojen olan Purpureocillium lilaciiium
(Thom) Luangsa-ard (syn: Paecilomyces IUacinus) toprak kokenli bir fungustur. Ncmatodlarin biyolojik
micadelesinde basarili bir biyolojik miicadele ajani olan P.lilacinum'un ticari preparatlari da bulunmaktadir.
Bu lungusun bazi zararh gruplarina karsi da etkili oldugu arastirmalarla ortaya konmustur. Bu g¢alismada,
llkemizde daha 6nce kdk ur nematodundan elde edilen ve patojenite testleri sonucu etkili oldugu tespit edilen
entomopatojen fungus, P. lilacinum TRI’in patates giivesi larvalari iizerindeki etkisi laboratuvar kosullarinda
arastirilmistir. Ug ayri (106, 107 ve 108cfu mI') P.lilacinum spor sispansiyonu yogunlugunda ve inkiibatorde
dort farkh sicakhkta (10, 15, 25 ve 30°C) denemeler kurulmustur. Kontrollerde sadece su kullaniimistir. PG
élum oranlari icinde en yiilksek etki 25 °C’dc 10s cfu mi 1 konsantrasyonunda gériillmiistir (43.30+0.33).
30°C'de ayni spor slispansiyonu yogunlugunda etki biraz distk bulunmustur (33.25+£0.36). 10 ve 15 C lerde
her Uc sispansiyon yogunlugunda da etki %15'in altinda kalmistir. Deneme sonunda sadece 15 C deki
kontrolde 6lim gézlenmemistir (1.14+3.40). Laboratuvar kosullarinda 6n calisma olarak yapilan bu ilk
calismadan elde edilen sonuglarin calismanin s6z konusu zararliya karsi ileride yapilacak arastirmalara isik
tutacagr Umit edilmektedir. Bu c¢alismanin devaminda diger lepidopter larvalari Uzerinde de benzer
calismalarin yapilmasi gereklili§i ortaya ¢ikmistir.

Anahtar sozclikler: Entomopatojen fungus, Purpureocillium lilacinum, Patates guvesi, Phthorimaea
operculella, biyolojik miicadele

Pre-studies upon the effect of entomopathogen fungi \Purpiireocilliuni lilacinum 1R1 (syn:
Paecilomyces lilacinus)\ on larvae of potato tuber Moth [Phthorimaea operculella (Zeller)
(Lepidoptera: Gelechiidae)\

Although Potato Tuber Moth [Phthorimaea operculella (Zeller) (Lepidoptera: Gelechiidae)] (PTM) damages
all Solanacea family, it prefers especially potato plants. As a result of the intense damage caused by the
insect, quality and quantity losses especially occur on the potato tubers. The pest overwinters as larva oi
pupae on ware or field-left potatoes. As chemical control a foliar spraying docs not provide enough
protection, control of P. operculella is performed by cultural measures. Purpureocillium lilacinum (Thom)
Luangsa-ard (syn: Paecilomyces lilacinus) is a soil-borne fungus which is an egg-parasite ol plant pathogenic
nematodes. Commercial preparations of P. lilacinum, a successful biologic control agent for nematodes aic
also available. It is shown that this fungus is effective to some other pest groups, as well. In this study, the
effect of P. lilacinum TR1, the entomopathogenic fungus isolated from root rot nematode and found to be
effective by pathogcnity tests, against potato moth larvae was investigated. Spor suspensions ol thiee
different density( 106, 107 and 10s cfu ml']) of P.lilacinum and four different temperature (10, 1525 and
30 C) were used as the trials in incubator. The most effective death ratio was observed at 25 C in 10 cfu ml
1 concentration (43.30+0.33). The effect was decreased in 30°C with the same suspension density
(33.25+0.36). At 10 and 15°C temperatures the effects of all three suspension density were found below 15 %.
According to the result of the trials,death was observed only at control ol 15 C (1.14+3.40). It is hoped that
this firs study in laboratory conditions will serve to the future studies on the control of the pest. It is foreseen
that it is necessary to perform the second step of the study on other Lepidoptera larvae.

Key words: Entomopatogcn fungi, Purpureocillium lilacinum, Potato tuber moth, Phthorimaea operculella,
biological control
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Patates guvesi [Phthorimae operculella (Zeller) (Lepidoptera: Gelechiidae)’nin
Ulkemizdeki durumu

Pcrvin ERDOGANI*

1Zirai Miicadclc Merkez Arastirma Enstitlisti, PK. 49 06172 Yenimahalle-ANKARA
*Sorumlu yazar (correspoding author) e-mail: pervin_erdogan@zmmae.gov.tr

Patates glvesi ulkemizde 1965 yilinda Marmara Bolgesi’nde tespit edilmis ve Orta Anadolu, Ege ve
Karadeniz bdlgelerinde bulundugu belirlenmistir. Daha sonra 1989 yilinda yapilan g¢alismalar sonucunda Orta
Anadolu Bélgesi’nde Afyonkarahisar’da patates tarlasinda bulasma belirlenmistir. Bolu, Konya, Nevsehir,
Kayseri illerinde depolanan patateslerin Patates giivesi ile disik oranda bulasik oldugu tespit edilmistir. Ege
bolgesinde ise, izmir ilinin Patates glvesi ile bulasik oldugu belirlenmistir. Ayrica Patates giivcsi’nin Ege
bélgesinde tutinlerde 6nemli bir zararl oldugu kaydedilmistir. Ulkemizde belirlendikten sonra sinirh olarak
bulunan karantina listesine alinmistir. Ginimizde Orta Anadolu Bdlgesi’nde Nevsehir, Kirsehir, Konya,
Tokat, Afyonkarahisar® ve Kayseri illerinin yogun olarak Patates guvesi ile bulasik oldugu tespit edilmistir
Ozellikle tohumluk tretimi yapilan Kirsehir ve Konya illerinde yogun bulasmalarin oldugu bildirilmektedir.
Kirsehir ilinde ise yesil aksam doneminde patates bitkisinde yogun bulasmalarin oldugu belirlenmistir.
Patates glivesi ile miicadelede dncelikle, bogaz doldurma, derin dikim, erken hasat, hasata kadar sulama ve
hasattan sonra tarlada yumrularin birakilmamasi gibi kiltirel &nlemler uygulanmakta, ancak Kkdlturel
onlemlerin alinmasi zararli ile micadeledc yetersiz kalmaktadir. Yogun bulasmalarin oldugu tlkelerde yesil
aksam ilaglamasi yapilmaktadir. Ulkemizde yapilan calismalar ile Patates gilvesi’ne karsi tarlada kimyasal
miicadclc gerekmedigi, kiltirel énlem olarak tarlada iyi bir bogaz doldurmanin yapilmasi sonucunda giive
popiilasyonunun azalacag belirlenmis ve depolama déneminde koruyucu ilaglama tavsiye edilmistir. Ancak
tavsiye edilen aktif maddenin yasaklanmis olmasi sorunun daha da artmasina neden olmus ve zararliya karsi
hem tarla hem depo doneminde tavsiye disi ilaglarin kullaniimasina yol a¢gmistir. Bu durum mevcut sorunun
daha da artmasina neden olmustur. Hem tarla hem de depolama doneminde olusan soruna ¢6zim bulmak
amaclyla, Patates glvesi’ne karsi tarla déneminde uygulanacak kimyasal micadele ve depo mucadelesi ile
ilgili calismalar devam etmektedir.

Anahtar kelimeler: Tirkiye, Phthorimae operculella, patates, durum
Situation of potato tuber moth [Phthorimae operculella (Zeller) (Lepidoptera: Gelcchiidae) in Turkey

It was determined in Marmara Region and it was also found in Central Anatolia, Aegean and Black Sea
Regions. As a result of the research conducted in 1989, it was discovered that the potatoes were infested in
the field in Central Anatolian town of Afyonkarahisar. Infestation with tuber moth in Bolu, Konya, Nevsehir,
Kayseri Provinces was found to be of lower rate on the stored potatoes. in The Aegean Region. It was
determined to contaminate in izmir. In addition, it appeared to be an important pest for tobacco in the
Aegean. After it was detected in our country, it was included in the limited list of quarantine. Today, an
epidemic of Potato tuber moth has been discovered in common in Nevsehir, Kirsehir, Konya, Tokat and
Afyonkarahisar, Kayseri in Central Anatolia. it is reported that especially in Kirsehir and Konya Provinces
where seed potatoes arc grown, there have been high rates of epidemic. In Kirsehir, infestation is too much in
potato plants. For control of potato tuber moth, such cultural practice are implemented as filling at throat,
irrigation and deep planting, irrigation up to the harvest, and early harvest, and not leaving any tubers in the
field after harvest. However, these cultural practices arc not enough to control with the pest. In the countries
where there is an intensive epidemic, green part application is carried out. The research carricd out in Turkey
has shown that no chemical control of its is ncccssary in the field and that cultural practice could result in a
decrease in the moth population when effective filling at throat is done and protective application is advised
during the storage period. But the problem has bccomc worse as the advised activc solution is banned. This
situation has led to the use of pesticidcs other than the advised, both in the field and during storage period,
which has caused to further problems. To find a solution to the problem in the field and in the storage, work
is still underway regarding the application of chcmical control of the pest at the field time and the storing
period.

Key words: potato,Potato tuber moth,situation, Turkey
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Patates guvesi [Phthorimaea operculella (Zeller) (Lepidoptera: Gelechiidae)]’ne karsl
biyolojik mucadele uygulamalarinin etkinligi
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Patates, (Solunum tuberosum L.) Ulkemizde 174.000 hektar ekim alani vc 4.7 milyon ton Gretimi ile 6nemli
urdnlerden biri olup gida ve endistri alanlarinda ekonomik dneme sahiptir. Patates bitkisinde urin kayiplarina
neden olan bircok zararli organizma bulunmaktadir. Patates glvesi Phthorimaea operculella (Zcller)
(Lepidoptera: Gelechiidae) tarlada ve depolanan yumrularda zarar yapan patatesin dnemli zararlilarindan
biridir. Patatesin yani sira domates, tutun, patlican vc biber gibi solanaccae familyasina ait bitkilerde de zarar
yapmaktadir. ic ve dis karantina listesinde yer alan bu zararli patateslerin ticari kalite ve kantitesinde ciddi
zarar meydana getirmektedir P. operculella'mn mucadelesinde; kiltirel, biyolojik ve kimyasal miicadele
uygulamalarin entegre olarak kullanimi etkilidir. Biyolojik micadele etmenlerinin kullanilmasinin; hasat
oncesi bekleme siiresinin olmamasi, uygulayan kisinin gtivenligi, gida glvenligi, dogal dengeyi korumasi,
insan ve cevre Uzerinde olumsuz etkisinin olmamasi gibi avantajlari bulunmaktadir. Bu sebeblerden dolayi
biyolojik micadelenin énemi glinden gine artmaktadir. P. operculella'mn biyolojik micadelesine 1918'de
Bracon gelechiae Ashmcad (Hymcnoptela: Braconidae)'ninABD'dcn Fransa'ya ithal edilmesiyle baslanmistir.
Bir gokparazitoid zararhnin biyolojik miicadelesinde oldukga basarili bir sekilde kullanilmaktadir. Ozellikle
Apanteles subandinus Blanchard (Hymenoptcra:Braconidac), Orgilus lepidus Muesebcck (Hymcnopteia:
Biaconidae)vc Copidosoma koehleri Blanchard (Hymenoptcra:Encyilidae) bu zararlinin micadelesinde etkili
olarak kullanilmaktadirlar. Ayrica Trichogramma tirlerinin P. operculella yumurtalarini parazitlcdigi tespit
edilmistir. Bunlarin yani sira predatdr ve entomopatojenler de zararlinin biyolojik mucadelesinde
kullanilmaktadir. Yapilan calismalar patates givesine karsi biyolojik micadele etmenlerinin basarili bir
sekilde uygulanabilecegini gostermektedir.

Anahtar Kelimeler: Patates, Patates giivesi, biyolojik micadele, dogal disman

Effectiveness of biological control applications against [Phthorimaea operculella (Zeller) (Lepidoptera:
Gelechiidae)]

Potato (Solanum tuberosum L.) is one of the most important vegetable crop in our country with 174 000
cultivated hectares, and a total production of 4.7 million tons (Anonymous 2012) and it has also economic
importance in food and industrial areas. There are many harmful organisms that cause loss of product on
potato plant. The potato tuber moth, Phthorimaea operculella (Zcller) (Lepidoptera: Gclechiidae) is one of
the most destructive pests of potatoes in the field and of tubers stored post-harvest. In addition to potato, P.
operculella also attacks other solanaccous plants such as tomato, tobacco, eggplant and pepper. The pest takes
place in quarantine list may seriously damage the commercial quality and quantity of potatoes. For control oi
P. operculella; effective management program combines cultural, biological and chemical control approaches.
The advantage of using biological control agents is that they have no pre-harvest intervals, and safer for
personnel application, food supply, protection of the natural balance, there is no adverse cffcct on humans and
environment. Because of these reasons importance of biological control is increasing day by day. Biological
control of P. operculella has been attempted since 1918 when Bracon gelichiaeAshmcad (Hymenoptcra:
Braconidae) was imported into France from USA. Parasitoids are successfully used in biological control of P.
operculella. Especially Apanteles subandinus Blanchard (Hymcnoptela: Braconidae), Orgilus lepidus
Muesebeck (Hymenoptcra: Braconidae)and Copidosoma koehleri Blanchard (Hymenoptcra: Encyrtidae)are
used effectively in control of P. operculella.Additionally, it is determined that egg of P. operculellawas
parasitized by Trichogramma spp. And also predators and entomopatogcn have been used in biological
control of P. operculella. Studies show that biological control agent can be used successfully against P.
operculella.

Key words: Potato, Phthorimaea operculella, biological control, natural enemy
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Patates bitkisinin yabanci tozlasmasinda Bombus arilarinin énemi
Yasemin GULER *

1Zirai Micadcle Merkez Arastirma Enstitisti Mudurlaga, Yenimahalle/ANKARA.
*Sorumlu yazar (corresponding author) e-mail: yaseminguler@gmail.com

Patates, genellikle vejetatif olarak dretilen bir bitkidir. Ancak, daha fazla besin maddesi iceren, hastaliklara
daha dayanikli ve kiiresel isinmaya karsi alinacak bir tedbir olarak daha sicak iklim kosullarinda yetisebilen
yeni cesitlerin gelistirilmesine olan ihtiyag her gegen giin artmaktadir. Tohum, islah ¢alismalarinin ana
materyalidir. Kendine verimli olan patates bitkisinde yabanci tozlasma da gorilur. Kiltir bitkilerinde yabanci
tozlasma, genetik cesitliliin korunmasi bakimindan &nemlidir. Patatesin yabanci tozlasmasinda, bilinenin
aksine, arilarin roli oldugu yapilan calismalar ile ortaya konulmustur. Bu ¢alismalarin sonucunda, 6zellikle
Bombus Latrcille (Hymenoptera: Apidae) cinsine ait bazi tirlerin patatesin polinatéri oldugu belirlenmistir.
Bombus arilarinin 6ne ¢ikmasinin en temel sebebi, patates bitkisinin cicek yapisindan kaynaklanmaktadir.
Biyik poricidial anterler, polenlerini salmak igin titrestirilmcleri gereken agik sari bir koni olustururlar. Bu
yaply! titrestirme de bombus arilarinin aksine, bal arilari yetersiz kalmaktadir. Bombuslann bu
kabiliyetinden, benzer ¢icek yapisina sahip ve patatese yakin akraba olan domates ve patlican gibi bitkilerin
seralarda yetistirilmesinde uzun yillardir faydalaniimaktadir. Diger pek ¢ok Solunum tirleri gibi patates de
nektar Uretmez. Bombuslar, patates ciceklerini sadece polen toplamak icin ziyaret ederler. Bir bombus arisi
dakikada 12-24 cicegi titrestirebihnekte ve o&zellikle fertil (kisir olmayan) polenleri segebilmektedir.
Ulkemizde patates giceklerini ziyaret eden bombus tiirleri heniiz bilinmemektedir. Ancak Tiirkiye polinatér
faunasinin oldukga zengin oldugu yapilan ¢ok sayidaki ¢alisma ile ortaya konulmustur. Bu nokta dikkate
alindiginda, diger kiltur bitkilerinde oldugu gibi patates yetistiricilijinde de, Entegre Micadele Yodnetim
prensiplerinin benimsenmesi, zararlilara karsi kullanilacak bitki koruma trtinlerinden arilara toksik olmayan
urtnlerin segilmesi ve uygulamanin dogru yapilmasi polinatoricrin korunmasi, dolayisiyla da genetik
cesitliligin devamliligi agindan oldukga 6nemli bir konudur.

Anahtar kelimeler: Patates, bombus anlari, yabanci tozlasma.
The importance of Bombus bees in cross pollination of potatos plant

The potatoes are produced generally as vegetative. However, the need to development of the new varieties
increases daily that will contain more nutrients, have better disease resistance, and grow in warmer climates
as a precaution against global warming. Seed is the main material of the breeding researches. Although
potatoes arc self-compatible, the cross pollination in potatoes occurs, too. The cross pollination in the
cultured plants is important on account of the conservation of the genetic diversity. Contrary to common
belief, the studies were showed that there is the role of bees in cross pollination of the potatoes. As a result of
these studies, some species belonging to the genus BombusLa{vc\\\c (Hymenoptera: Apidae) are the
pollinators of potatoes. The main reason of prominent of the bombus bees is the flower of potatoes. The big
poricidial anthers compose a bright yellow cone that must be vibrated in order to release their pollen. On the
contrary bombus bees, honey bees are poorly for vibration of this structure. The skill of bombus is used in
tomato and eggplant greenhouses for years. As other Solatium species, a potato doesn’t produce nectar.
Bombus bees visit the flowers of potato to collect pollen. An individual can vibrate 12-21 flowers per
minute. It can select the fertile pollen. The bombus species which visit to potato flowers arc not just known in
our country. However, many studies were presented that Turkey is rich in terms of pollinator fauna. In
consideration of this point, Integrated Pest Management Program should be also adopted in the breeding of
potato as other cultured plants. It is a rather important subject that plant protection products used against to
pests are selected non-toxic ones for the bees, and these arc applied truly in terms of the conservation both
pollinators and genetic diversity.

Key words: Potatoes, bombus bees, cross pollination.
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Patateste hastalik ve zararli miicadelesinde pestisit uygulama teknikleri
Yasemin SABAHOGLU1 Arzu AYDARI1

1Zirai Micadele Merkez Arastirma Enstitlisi Mudurligi, Ankara
*Sorumlu yazar (corresponding author) e-mail: ysabahoglu@gmail.com

Patates, endistride ham madde olarak kullaniimasi vc dis satim potansiyeline sahip olmasi nedeniyle 6nemli
bir endustri bitkisidir. Ulkemizde bugdaydan sonra ikinci 6nemli karbonhidrat kaynagidir. FAO verilerine
gore, Turkiye’de patatesin ekim alani 160000 ha, Uretimi 4.2 milyon ton ve verimi ise 26 ton/ha’dir.
Turkiye’nin Kuzeydogu Anadolu Bdlgesi’ndc patates Greticilerinin yaklasik %85’inin hastalik ve zararllarla
micadclcde pestisit kullandiklari belirtilmistir. Tiirkiye’de genis alanda yapilan patates yetistiriciliginde
hastalik ve zararli kontrolinde genellikle konvansiyonel tarla pilverizatérleri kullaniimaktadir. Bu
pulverizatorlerde yaygin olarak i¢i bos konik hizmcli vc yelpaze hiizmeli standart hidrolik memeler
kullaniimaktadir. Standart yelpaze hiizmcli memeler herbisit uygulamalari icin elverisli olup insektisit ve
fungusit uygulamalarinda da kullanilmaktadir. Konik hiizmcli hidrolik memeler ise, hedef yuzeyde yuksek
oranda kaplama saglamak icin tasarlanmislardir. Hava girisli memeler blyik damlalar Gretmekte vc iyi bir
surliklenme kontroli saglamaktadir. Disik hacim uygulamalarinda doner diskli memeler kontrolli damlalar
Uretmekte, stiriklenmeyi azaltmakta vc yaprak tzerinde homojen bir kaplama saglamaktadir. Yardimci hava
akimli ila¢g uygulamalari penetrasyonu iyilestirmek, suriiklenmeyi azaltmak vc hedef ylizeyde homojen bir
kaplama saglamak amaciyla gelistirilmistir.Bu calismada patates vyetistiriciliginde hastalik ve zararh
kontroliinde yaprak altinda ve tzerinde iyi bir kaplama, disiik ilag kaybi vc iyi penetrasyon saglayan ilag
uygulama teknikleri incelenmistir. Ulkemizde ve diinyada kullanilan uygulama sistemleri karsilastirilarak
degerlendirilmistir.

Anahtar Kelimeler: Patates, Zararl, Hastalik, ilag Uygulama Teknikleri
Pesticide application techniques at control of pest and disease in potato

Potato which is used as a raw material in industry and has potential of export is a major industry plant. In
Turkey, an important source of carbohydrates, potato (Solanimi tuberosum L.) is the second aflcr wheat.
According to FAO data, cultivated area of potato is 160 thousand hectares, production is 4.2 million tons and
yield is 26 tons/ha. It was stated that approximately 85% of potato producers in Northeast of Turkey used the
pcsticidc to control of diseases and pests. Conventional sprayers arc usually used control of pest and disease
at the cultivation of patatoes in large areas in Tirkiye. The standard flat fan and hollow conc nozzles arc
widely used in the conventional field sprayers. The standard flat fan nozzles arc suitable for herbicide
applications and they are also used for insecticide and fungicide applications. Hollow conc nozzles were
designed to increase the spray coverage. Air induction nozzles crcate a spray with large droplet sizes and
obtain good control of spray drift. Twin jet nozzles produce two separate flat lan spray sheets, whereby the
front spray sheet might slightly disturb the plant and open up spacc for droplets from the trailing spray sheet
to better penetrate some plants. Spinning disc nozzles in low volume applications produce controlled droplets,
rcducc drift and provide homogenous coating on leaf. Air assisted spray applications have been developed
with the aim of improving spray penetration, reducing the spray drift and providing a homogeneous coating
on the target surface. In this study application techniques which obtain a good coating on the top and under
side of the leaf, low pcsticidc loss and high penetration were examined at control of pest and disease in patato
cultivation. Application systems are compared and evaluated in our country and the world.

Key Words: Potato, Pest, Disease, Pesticidc Application Technique
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Ege ve Akdeniz Bdlgelerinde potansiyel tohumluk patates dretim alanlarinda bulunan
yaprakbiti turleri

Talin KILIC ™

1Bornova Zirai Miicadclc Arastirma istasyonu Miidirlii§ii, Genclik Caddesi, No:6, Bornova, iZMIR
Sorumlu yazar (corresponding author) e-mail: Kilictulin@yahoo.com

Tirkiye’de patates tohumlugu dretim sisteminin olusturulabilmesi igin tohumluk Uretim alanlarinin
belirlenmesi gerekmektedir. Bu amacla, 2006-2008 yillarinda patates yetistiriciligine uygun olan Kitahya,
Usak, lisparta ve Burdur illerinde yapilan sirveylerle patateste zararl olan etmenlerin  durumu
degerlendirilmistir. Zararlilardan patateste dnemli viris hastaliklarinin vektorligini yapan yaprakbitlerini
saptamak icin Kiitahya ili (Merkez, Aslanapa ve Gavdarhisar ilgeleri), Usak ili (Giire ve Banaz ilgeleri) ve
isparta ili (Génen j|gesi)’nde belirlenen alanlarda bir dekarda en az 30 bitkide gdzlem yapilip, bulasik
bitkilerden yaprak ornekleri alinarak laboratuara getirilerek incelenmistir. Ornekler, Kiitahya’dan patates,
Usak’tan patates ve fasulye, isparta’dan aycicedi bitkilerinden toplanmistir. Ayrica 2007-2008 yillarinda
Burdur (Golhisar) ve Kitahya (Aslanapa)’da yurltilen patates verim denemelerinde yaprakbitlerini
belirlemek icin dekarda 2 adet sari renkli su tuzagr kullaniimis, deneme alanina on bes gin araliklarla
gidilerek, tuzakta yakalanan bireyler alinmistir. Yapilan sirvey calismasinin sonucunda toplamda 7
yaprakbiti tiiri; Aphis craccivora Koch 1854, Aphisfabae Scopoli 1763, Aphis nasturtii Kaltenbach 1843,
Aulacorthum .vo/a/?z'(Kaltcnbach, 1843), Brachycaudus (Acandns) cardni (Linnaeus, 1758) Macrosiphum
euphorhiae (Thomas 1878) ve Myzus (Nectarosiphon) persicae Sulzcr 1776 (Hcmiptera: Aphididae)
saptanmistir. Patates verim denemesinin yiritildigi alanlarda Kitahya ve Burdur’da kullanilan sari renkli su
tuzaklarinda M. euphorhiae,A. nasturtii ve A. solani olmak iizcrc3 tir bulunmustur.

Anahtar Kelimeler: Patates, tohum, yaprakbiti, siirvey
Aphid spp. in fields potentially growing seed potatoes in Aegean and Mediterranean Regions

The seed potato production areas should be determined for seed potato growing system to establish in
Turkey. For this aim, the surveys were conducted in the provinces of Kitahya (Center, Aslanapa and
Cavdarhisar), Usak (Giire and Banaz) and isparta (Gonen ilgesi) which are potentially proper for potato
growing and investigated potato pests in 2006-2008 years. In the surveys, order to determine virus vector
aphid species, minimum 30 plants were observed and taken leaf samples from the plants infested with aphid
spp, then the samples were inspected at laboratory. The leaf samples were collected from potatoes, potatoes
and beans, sunflowers in Kiitahya, Usak, Isparta, respectively. In addition, to determine aphid species on
yield trials of potato in Kiitahya (Aslanapa District) and Burdur (Gdélhisar District) in 2007-2008, it was used
water-filled yellow pan traps. Catched individuals in the trap were taken in intcrvalof 15 days. As the result of
this study, a total of 7 aphid spccics; Aphis craccivora Koch 1854, Aphisfabae Scopoli 1763, Aphis nasturtii
Kaltenbach 1843, Aulacorthum .vo/<7w'(Kaltcnbach, 1843), Brachycaudus (Acaudus) cardui (Linnaeus, 1758)
Macrosiphum  euphorhiae  (Thomas  1878), Myzus (Nectarosiphon) persicae  Sulzer 1776
(Hemiptera:Aphiidae) were found during the survey period. Three aphid specics (M. euphorhiae, A. nasturtii
and A. solani)wcrc dcterminedon yield trials of potato in Kiitahya and Burdur.

Key words: Potato, seed, aphid, yellow-watcr pan trap, survey
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Kutahya, Usak ve Burdur illerinde tohumluk patates (Solunum tuberosum L.) yumrularinda
saptanan virasler

Sabriye OZDEMIRT™*

1Bornova Zirai Miicadcle Arastirma istasyonu, Genglik cad. No:6 35040 Bomova/iZMIiR
‘Sorumlu yazar (corresponding author) e-mail: sabozdcmir@yahoo.com

Patates tariminin en 6nemli hastalik gruplarindan biri olan patates virtslerinin bir gogu tohumluk yumrular ile
tasinmaktadir. Bu virlsler genci olarak patates yumrularinda latent olarak bulunmaktadir. Viris ile enfekteli
bulunan patates yumrularinin kullanilmasi durumunda, bu etmenler yildan yila ve bdlgeden bdlgeye
kolaylikla tasinabilmcktedir. Arastirma 2006-2008 yillari arasinda tohumluk patateslerde enfeksiyon
olusturan virlslerin belirlenmesi amaci ile yurutilmustir. Proje kapsaminda Kutahya (Merkez, Cavdarhisar),
Usak (Merkez, Banaz) ve Burdur (Goélhisar) illerine bagl ilcelerden patates yumru drnekleri toplanmistir.
Toplanan yumrularda genel olarak herhangi belirti gézlenmemistir. Yumrular test edilmeden 6nce 4 hafta
boyunca nemli ve karanlik ortamda, 22-25° C’ye ayarlanmis klima odasinda bekletilmistir. Gozleri uyanmis
olan yumrularin filizlenmis kisimlarindan alman &rnekler, Potato Y potyvirus (PVY), Potato X potexvirus
(PVX), Potato S carlavirus (PVS), Potato M carlavirus (PVM), Potato A potyvirus, (PVA), Potato leafrooll
luteovirus (PLRV) ve Potato mop-top furovirus (PMTV)’in varhgini arastirmak amaciyla DAS-ELISA
(Double-antibody sandwich enzyme-linked immunosorbent assay) yéntemine gdre teste tabi tutulmustur. Her
bir 6rnek 6-8 yumrudan olusmustur. Alinan érnekler test edilmistir. Yapilan ¢alismalar sonucunda, testlenen
patates yumru 6rneklerinde PVY - % 79.01, PVS - % 72.84, PVA - % 55.56, PVM - % 45.68, PVX - % 23.46
ve PLRV - % 13.58 oraninda tek veya karisik enfeksiyonlar seklinde saptanmistir. Test edilen patates yumru
orneklerinde PMTV saptanmamistir.

Anahtar Kelimeler: Patates, yumru, virls, tespit, ELISA
Viruses detected from potato tubers in Kutahya, Usak and Burdur provinces

Potatoviruscs, which are the most importantdisease groups of potatofarming are carried by potato seed tubers,
mostly. These virusesaregcnerallylatcnt inpotato tubers. Incase of using infcctcd potato tubers, viruses are
carried easily from year to yearandfrom region to region.This research was conducted to determine the
viruses infecting seed potatoes between 2006-2008. Potato tuber samples were collected from town connected
to Kitahya (Central, Cavdarhisar), Usak (Central, Banaz) and Burdur (Gd&lhisar) provinces. In
generaly,anytype ofsymptoms was not observed incollccted tubers. Before testing the tubers were waited in
moist and dark air-conditioning room which was setfrom 22 to 25° C for 4 weeks. Samples ol tubers which
dormancy had broken were tested. Each samples wereconsistcd of 6-8 tubers. This samples were tested by
DAS-ELISA (Double-antibody sandwich enzyme-linked immunosorbent assay) to investigate the presence of
Potato Y potyvirus (PVY), Potato X potexvirus (PVX), Potato S carlavirus (PVS), Potato M carlavirus
(PVM), Potato A potyvirus, (PVA), Potato leafrooll luteovirus (PLRV) and Potato mop-top furovirus
(PMTV). As an outcome of these studies, single and mixed infection of viruses were detected in potato
samples. The infection rate of PVY, PVS, PVA, PVM, PVX and PLRV in tested samples were 79.01%,
72.84%, 55.56%, 45.68%, 23.46% and % 13.58 respectively. The same samples were found free from
PMTV.

Key Words: Potato, tuber, virus, detection, ELISA
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Dunyada ve lUlkemizde 6nemli patates zararhlari ve miicadele yontemlerine kisa bir bakis
Yasin Nazim ALPKENT ** Pelin AKSU1 Mustafa ALKAN1 Sait ERTURK1

1Zirai Micadclc Merkez Arastirma Enstitist Mudurligi, Yenimahalle, Ankara
‘Sorumlu yazar (corresponding author) e-mail: yalpkent@ hotmail.com

Patates diinyada ve lilkemizde yogun sekilde tarimi yapilan yumrulu sebzelerden biridir. Gida endustrisinde
cesitli kullanim alanlarina sahip olan patates basta cips, ¢erez, plre, un, nisasta, alkol vc tirevlerinin
iretiminde kullaniimaktadir. Ulkemizde patates iiretimi kuru baklagiller, yenilebilir k6k vc yumrular gurubu
icinde 4.795.122 tondur. Patates, ekiminden hasadina kadar tarlada, hasat sonrasi depo sartlarinda pek ¢ok
zararli organizmanin saldirisina ugramaktadir. Bu organizmalardan bir kismini zararlilar olusturmaktadir.
Patateste bulunan &nemli zararlilar; Patates Bocegi (Leptinotarsa decemlineata Say), Patates Guvesi
(Phthorimaea operculella Zeller), Tclkurdu (Agriotes spp.), Bozkurt (Agrotis spp.), Yaprakbiti
{Macrosiphitm euphorbiae Thomas) ve Yaprak Pireleridir (Empoasca decipiens Paoli, Asymmetrasca
decedens Paoli). Bu zararlilar riinde kalite vc kantiteyi azaltarak énemli kayiplara neden olmaktadirlar. Bu
zararin Onlenebilmesi icin farkli micadele yontemleri gelistirilmistir. Ulkemizde ve Dinyada patates
zararhilarina karsi kilturel, mekanik vc kimyasal micadclc yodntemleri uygulanmaktadir.Bu derlemede
Dinyada vc ulkemizde gorilen 6nemli patates zararlilari hakkinda bilgiler ile bu zararlilarin micadelesinde
tavsiye edilen micadclc yontemleri ele alinmistir. Ayrica bugiine kadar diinyada patateste yapilmis kalinti
izleme calismalari 6zetlenmistir.

Anahtar kelimeler: Patates, 6énemli zararlilar, micadclc ydntemleri
A short view to important potato pests and control methods in our country and the world

Potato is one of the most intensively cultivated tuberous vegetable in our country and the world. Potato,
which has a wide variety of usage in food industry, is primarily used in the production of chips, cookic,
potato mash, flour, starch, alcohol and its derivatives. In our country, potato production is 4.795.122 ton
among the group of dry leguminous, edible roots and tubers. Potato is damaged by many organisms in field
from seeding to harvestand in storage conditions after harvest. Insect pests constitute some of these
organisms. Important pests found in potatoes arc Colorado beetle (Leptinotarsa decemlineata Say), Potato
Moth (Phthorimaea operculella Zeller), Wireworms (Agriotes spp.), Cutworms (Agrotis spp.), Potato aphid
(Macrosiphitm euphorbiae Thomas), Lealhoppcrs (Empoasca decipiens Paoli, Asymmetrasca decedens
Paoli). These pests causc serious yield loss by decreasing quality and quantity. In order to prevent this
damage, different control methods are developed. In our country and the world, cultural measures,
mechanical and chemical control methods are applied against the potato pests. In this review, information
about important potato pests in our country and the world and their recommended control methods arc
handled. Besides, in the world studies about monitoring of pesticidc residues in potato arc summarized up to
that time.

Key words: Potato, important pests, control methods
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Tokat ili Artova ilgesi patates ekim alanlarindaki énemli yabanci ot tirleri ile bunlarin
dagihmlari ve yogunluklarinin belirlenmesi

Unal ASAVT* Melili YILAR2  izzet KADIOGLU?2

'Zirai Micadele Merkez Arastirma Enstitisi Midirlugu, Gayret Mah. Fatih Sultan Mehmet Bulvari No: 66,
06172 Yenimahalle, Ankara

2Gaziosmanpasa Universitesi, Ziraat Fakiiltesi, Bitki Koruma Boélimi, Tokat

*Sorumlu yazar (corresponding author) e-mail: unalasav@hotmail.com

Bu calisma Tokat ili Artova ilgesi patates ekim alanlarinda sorun olusturan énemli yabanci ot tirleri,
rastlanma sikhgi, genel kaplama alani ve yogunluklarini saptamak amaciyla 2013 yilinda yuritulmastar.
Sirvey calismasinda patates ekim alaninin en az %2’ini temsil edecek sekilde tesadufi érnekleme yapilmistir.
Her drnekleme alanina 1/4 m2,lik cercevelerden en az 20 kez atilmistir. Cerceveye giren yabanci otlar
sayllmis, rastlanma sikligi, genel kaplama alani ve yogunluklari belirlenmistir. Sirvey yapilan alanlarda I'i
Pteridophyta, 1’i monocotylcdonae, 17’si dicotylcdonae olmak lizere 19 familyaya ait 30 yabanci ot tlrl
saptanmistir. Tirlerin cogunlukla Poaceae (5 tiir), Asteraccae (3 tir), Fabaceae (3 tiir) ve Polygoliaccae (2
tir) familyalarina ait olduklari belirlenmistir. Yapilan siirvey calismasinda en fazla rastlanan yabanci otlar
Convolvulus arvensis L., Amaranthus retroflexus L., Chenopodium album L., Cirsium arvense (L.) Scop. ve
Solunum nigrum L.’dur.

Anahtar Kelimeler: Yabanci ot, patates, Artova, survey

Determination oflmportant Weed Species, Their Distributions and Densitiesin Potato Fields
in Artova District of Tokat

This study was carried out to determination important weed species, the available frequency, common
covering and density of weeds in potato fields in Artova district of Tokat in 2013. The random sampling was
made according to representing at least 2% of the potato fields. 1/4 nr were taken in a sampling area at least
20 times. The weeds within the frame were counted, the frequency, common covering and density of weeds
were determinated. Thirty weed species belong to nineteen families (1 Pteridophyta, 1 Monocotylcdonae, 17
Dicotylcdonae) were identified in the potato fields surveyed. The most commonly found families were
Poaceae (5 species), Asteraceae (3 species), Fabaceae (3 species) and Polygonaccae (2 species). The most
common weed species were Convolvulus arvensis L., Amaranthus retroflexus L., Chenopodium album L.,
Cirsium arvense (L.) Scop, and Solatium nigrum L.in potato fields surveyed.

Key Words: Weed, potato, Artova, survey
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PatatesteAmalgerol uygulamasinin verim ve kaliteye direkt etkisi
Semih DAG

1Agrinova, izmir
Sorumlu yazar (corresponding author)e-mail: semih.dag@agrinova-sal.com

Diinya nifusundaki artisa paralel olarak artan gida talebinin karsilanmasinda hem yemeklik hem de sanayilik
olarak tlketilebilmesi nedeni ile patates her zaman &nemli olmustur. Bu talebin karsilanmasi igin birim
alandan daha fazla verim elde etmek amaglanmis ve bu nedenle farkli drtinler denenmistir. Bu Urunlerden biri
de Amalgcrol’dur. Amalgcrol 40°dan fazla bitki, faydali ve mineral yad, deniz yosunu ve cesitli bitki
Ozlerinden genetik muhendislik kullaniimadan olusturulmus 6zgun bir Griindur. Ayrica cevre dostu olmasi
nedeni ile Avrupa Birligi Organik Tarim Yd&netmeliginde (EC 834/2007 ve 889/2008) ve USDA Milli
Organik Tarim Programinda da (NOP) ruhsathdir. Amalgcrol toprak zenginlestirici ve biyolojik uyarici
olarak c¢ift etki sistemi ile calismaktadir. Topragi canli, ufalanir ve su tutar hale getirmekte, nemliligi
arttirmakta ve hastaliklarin yayilmasini azaltmaktadir. Ayrica besinlerin hazirda mcvcut olmasini ve
kolaylikla alinmasini saglamaktadir. Toprak yapisini iyilestirerek faydali toprak organizmalarinin miktarinda
% 200’e kadar artis saglamaktadir. Biyolojik etkinligi ile de kokleri ve mikorizalari % 700’e kadar
arttirmaktadir. Son 10 yilda patates ekim alanlarinda birgok Ulkede Amalgerol ile yapiimis deneme ve
uygulamalar mevcuttur. Bu ¢alismalarda patateste % 20°’yc varan oranlarda verim artisi, daha homojen yumru
buyukligi, daha glcli vejetatif aksam kuru madde ve nisasta miktarinda artis ve stres kosullarinin bitki
lehine dengelenmesi gibi sonuglar elde edilmistir.

Anahtar Kelimeler: Patates, amalgerol, verim, kalite
Direct effect on yield and quality of amalgcrol treatment on potato

Potato has been always important due to the fact that it can be consumed both fresh and industrial purposes to
meet the increasing food necessity in parallel with the increase in the world population. To meet this demand
is intended to achieve greater yield per unit area and therefore different products has been tested. One of these
products is Amalgerol. Amalgcrol is a unique product, which compose from over 40 plant, essential and
mineral oils, marine algae and numerous plant extracts. Also it is licenced for organic cultivation under EU
Council Regulations (EC 834/2007 and 889/2008) and licenced by USDA in accordance with the National
Organic Program (NOP) because of environment friendly. Amalgerol works with its double action as a soil
conditioner and biostimulant. Amalgerol makes soils more vital, crumbly and water retentive, increases
humidity and reduces spreading diseases. Also balances out stress and supports recovery and improves the
absorption of nutrients. As soil conditioner, promotes bencficial soil organisms up to 200 %. As biostimulant,
Amalgcrol enlarges roots and increases Mycorrhiza by up to 700%. There were tials and applications done
with Amalgerol potato growing areas in many countries last ten years.The results arc provided such as the
potato yield increase up to 20 %, more homogen tuber size, more powerful vegetative parts, the increase
content of dry matter and starch in these studies.

Key words: Potato, amalgerol, yield and quality
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