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BACTERIAL DISEASES

Histochemical localization of lignin and phenolic accumulation in
Arabidopsis leaves inoculated by virulent and avirulent bacterial strains

Soner SOYLU{' John MANSFIELD**

* Univ. of Mustala Kemal, Faculty of Agric., Department of Plant Protection, 3 1034
Antakya-HATAY

** Depart. of Biol. Sci., lmperial College at Wye, Univ. of London, Wye, Ashford, Kent.
TN25 5AH.UK,

Inoculation of Arahidopsis thaliana leaves with virulent and avirulent strains of
Pseuclomonas syringac pvs. tomato (Pst) and phaseolicola (Pph) generated 2 major host
responses. Arabidopsis ecotype Col-5 is susceptible to virulent strain Pst DC30000 and

interaction between them is called compatible interaction. In this interaction, pathogen
caused water soaked lesion, which is accompanied by tissue collapse. Col-5 is resistant
to avirulent strains of Pph 1448,4 and transconjugants and interaction between plant and
thesc strains is called incompatible interaction. Although limited bacterial growth
observcd, no macroscopic symptom developed in leaves inoculatecl with Pph.
Transconjugants, carrying avrPpiA ancl avrPphB genes, activatecl resistance genes,

RPMI and RPSS, Ieading cell cleatlr, indicating hypersensitive reaction (HR) and
changcs in cell wall structures. Accumulation o[phenolic and lignin was determined in
infected tissues by using epifluorescence microscope and histochemical staining. No
staining of lignin and phenolic accumulation was observed during compatible
interactions. Significant and striking autofluorescence of phenolic and lignin staining
were observed at inFection sites in tissue inoculated with avirulent transconjugants.
Histochemical studies showed that development of HR during incompatible interaction
was closely associated with accumulation of phenolic and lignin. Both lignin and
phenolic were generally localized in walls and protoplast olmesophyll cells undergoing
the HR. Timing and intensity of cell response to diff'erent bacterial strains varied.
Reaction to Pph(avrPpiA) was rapid and strong in comparison to Pph (avrPphB).
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J. Turk. Phytopath., Vol. 30, No. 3-4,58,2001

Potential life survival of Erwinia caratovor? subsp. c:aratovor.a and
Erwinia chrysanthemi, stem necrosis agent in the East Mediterrallean

Region tomato greenhouses

Raziye QETiNKAY A-YLLDIZ YeEim AYSAN Ozden qINAR

University ol'Qukurova Faculty ol'Agriculture Dcpartmcnt ol'Plant Protcction
01330-Balcalr/ADANA

Survival places cxcept vcgctation period (seed, soil and plant debris) lorrgcvity ol'
thc lil'e pcriod on secd, ability olthe inl'ectcd sceds in occuring new ir-rl'estions antl roles
on lhcm in lirst inlections ol Erw,inia caretovore subsp. c'arzlot,ora and Erwinia
chrysanl.hemi thc causal agent ol'tolrato stcrl necrosis wcrc irrvcstigatcd. lt was foupcl
that thc pallrogens could not. survivc in soil but they coulcl survivc in inlcctecl plant
dcbris and sceds and scrvc as a lrist inoculunr rcsourcc wiltcd plants from contarninalc<I
secds oldiscascd fruits slrowecl us that lhcse pathogens arc sccclbornc.

Dispersion of bacterial stem necrosis on tomato grown in greenhouses in
the Eastern Mediterranean Region of rurkey and observations in these

greenhouses

YeEirn AYSAN Ozden QINAR

University ol'Qukurova Faculty ol'Agriculture Dcpartment ol'Pllnt Protcction

01330-Balcah/ADANA

Rcsults of surveys conductccl in the Eastern Mcclitcrrancan Region of Turkey
cluring 1996-1999 tomato growing season indicated that dispersion of, stcm necrosis
causcd by soft rot Erv'initt spp. was 32,24, 13 antl 24 7o in plastic grcenhouscs ancl the
discasc incidence was 3.0, 1.9, 1.0. and 2.0 7o, whereas stem nscrosis caused by
Pscudomonas spp was 6, I 1,8 and l7 % in grcenhouses and the discase incidence was
1.0, f .0, 1.0 and 2.9 9ir. respcctively. Disease was intcnsively observcd in thc
grccnhouscs with high niLrogcrr lertilization, high relativc humidity, low highth,
inadequatc ventilatior.r and also in inl'ectcd plants observcd in a previous ycar. It was
del.ecl,cd that the disease was flrst apspeared on the roots ol'somc plants (may be duc [o
seedbornc contamination or soilborne inFection) and lhcrr sprcad to the othcr plants by
pruning as cultural practiccs.
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Preliminary observations on role of rhizobacteria in inducing systemic
resistancy (ISR) to bacterial speck disease

Hatice OZIXTAU* Tayyar BORA* Erhan GORE**
* Aegean University Faculty of Agriculture Department of Plant Protection,

35100 Bornova / iZfrain
** Bornova Plant Protection Research tnstitute, 35 100 Bornova/izMiR

Selectcd strains of nonpathogenic rhizobacteria (fluorescent pseudomonad and

Ilut'illus spp.) from the rhizoplane of various plants were examined in a greenhousc pot
tests for their ability to reduce bacterial speck disease severity caused by Pseudonrunas
syringae pv. tometo. The suspensions ol rhizobacteria (l0l I ctu/ml) were applied to the
roots and leaves ol tomato seedlings grown in pods. Rhizobacteria strains 39A, M412,9,
llt0, 235, H22, B5 and D7 applied to roots of seedlings reduced the disease severity by
65-80 o/c,. It was determined that these strains of rhizobacteria triggered an induced
systcmic resistance (lSR) response against infection by the bacterial speck pathogen Pst.

Rhizobacteria strains 39A,9, 180, Dl, D6 and D7 effectively reduced the disease

incidcncc by applications both foliar and root. lt was thought that both ISR and other
common mechanisms o[ biocontrol coulcl be responsible for eflectiveness of these

strains ol rhizobacteria.

Etl'ect of some plant extracts, volatile oils and compost extracts on
tomato stem necrosis pathogens Pseudonxonas viridiflava, Erwinia

chrysanthemi and Ervt,inia caratovora subsp. cqratovora

Niliifer YILDIZ Yegim AYSAN Ozden QINAR
Univcrsity ol'Qukurova Faculty of Agriculture Department ol'Plant Protection

01330 Balcah/ADANA

Effccts of plant extract ancl volatile oils (eucalyptus, garlic, thyme) and compost
extracts (weed and cow manure composts) on tomato stem necrosis pathogens Pseudomonas
viricliflava, Erwinia t'hrysanthenti and Erv'inia ceretovord subsp. carcfovore wete
studied in vitro and half in vivo (on potato slices) experiments. In the studies two
dilferent sterilization mcthod (filtration and autoclaving) and 3 dilferent concentration
(50, 40, 30 Vo) ol the extracts werc used. Filtered and autoslaved eucalyptus extract and
filtcred garlic extract in 50 o/o concentration were effective against all pathogens. But the
cflcct ol garlic exlract was losl by autoclaving. Thyme extract was not effective for all
pathogens. The efl'ect of the extracts was lost by decreasing concentration against stem
necrosis pathogens. Wecd and manure compost extracts were not effective lor all
pathogcns. All of volatile oils were effective on stem necrosis pathogens in laboratory
cxperiments. On potato slices autoclavcd eucalyptus extract was cffective completely
(lt)0 Vo) and filtered garlic extract was also effective (46 Vo) on Pseutlomonas
viridifluva. On Lhe other hand liltered eucalyptus and auLoclaved garlic extract did not
cl'fect dccaying o[ potato slices by Pscuclonnnas yit'icliJlava. On Erv,inia caratovore
subsp. caratovora only autoclaved eucalyptus extract was effective (23 Vo). No effect by
cxtracts lo Erwinict c:hrysanthemi on potato slices was found. lt was cletectecl that
volatile oils wcre not cffective in vivo tests by potato slices for all pathogens.

59



J. Turk. Phytopath., Vol. 30, No. 3-4, 60, 2001

Isolation of Thermus aquaticus DNA polymerase enzyme from
recombinant Escherichia coli

Qifdem ULUBA$I' Kadriye QAGIaYAN**
Ankara University, Faculty of Agriculture, Department of Plant Protection, 061 l0
DrEkap/ANKARA
University of Mustafa Kemal, Faculty ol Agriculture, Department of Plant Protection,
Antakya/HATAY

In orcler to isolate ol Taq DNA polyrnelase enzyme pUCR-TaqPol clone and E.
coli DH5a bacteria strain as host cells were used. Activation tests were done by
comparison with Taq DNA polymerasc provided lrom a company. PCR amplifications
were performed with plasmid clone including 264 bp iragmenr RNA3 of PNRSV ancl

spccific primers. PCR amplifications were obtained in all selected concentrations. The
best amplification concentration was determined as 0. I ml/ 25 ml reaction.

Pathogenic bacteria that detennined in irnported and exported plant
propagation material

Giiniil DEMIR Nursen UsrUN
Bornova Plant Protection Research lnstitute, 35 I 00- Bor.nov a liZMiR

The presencc of bacterial pathogens in the samples of imported plant propagative
mal.erials with International Phytosanitary Certificate depend upon the establishment of
Lolerances governing pathogenic bacteria was determined. Several methods such as

growin$-on, plating on common or selective media and Immunofluorescence Microscopy
(lF) were used in the detection of bacteria in or on seed and other propagative materials.
Individual bacterial isolates were identitied by serological, biochemical, physiological
and pathological tests. Totally two thousand- four hundred -sixty nine plant propagative
unil.s were tested for the presence of some pathogenic bacteria. Clat ihat:ter mit:higanensis
subsp. nricftt.ganensis in l0 tonrato sced sanrples, Pseudontonas syringae pv. ltlruseolicola
in 3 bean seed samples, P. viridiflata in 3 samples (cauliflower and cabbage seed and
peaclr seedlings), xanthomonas hortorwn pv. carota.e in one calrot seecl sample,
Acidovorax evenae subsp. cih'rzl/i in one watennelorr seecl sample, X. arborit:ol.a pv.
prutti on Prunu.s l.surocerusus, Agrohac:terium lu.ntejhcien.s on 2 apple seeclling strnrplcs,
A. vitis on 3 grapevine seedling samples andRalstonia solanat:earum on 6 potato tubcr
samplcs wcre detectcd.
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Research on control of fire blight disease by using prediction-warning
models

Giiniil DEMiR Nursen USTUN

Bornova Plant Protectioh Research tnstitute, 35 1O0-Bornov a I iZtvliX

Thc Maryblyt version 4.3 moclel ancl BIS 9-5 (Billing lntegratecl System) wele
evaluatecl for the preclictio.n of blossom blight for the growing season in apple and pear

orchards in West Anatolia. Temperature and rainfall data were collected by automated
clata loggers ancl phenological and disease observations were recorded personally.

Stuclics wcre canicd out for three years (1999-2001) in 7 pear orchards with high
disease incidence in izmir and Bursa provinces and 2 apple orchards in Denizli
province. Generally, both models seemed to provide accurate prediction of blossom
blight inlection risk date on pear but actual symptoms were observed earlier than the
model's prediction. ln 1999 and 2000, the Maryblyt model and BIS 95 developed by
Eve Billing were compared in 2 apple orchards. The models predicted one-four
inlection periods on the same time but early symptoms occurred earlier than predicted in
both orchards. When there were infections conditions predicted by the prediction
sysl.ems, chemical treatments provided very significant reductions in the amount ol
blossom blight infection in pear and apple orchards.

Reaction of tomato cultivars to tomato pith necrosis

Nursen UsrUn Gtiniil DEMIR

Bornova Plant Protection Research Institute, 35 1O0-Bornov a / iZtvlin

Rcactions of 2l romato cultivars lo Pseudomonos L'orrug,ata, Pseudontonas

viridifluva and Pseudontonus cichori causing tomato pith necrosis were determined.

Experiments were carried out in pots in glasshouse in February-April of 2001. Cultivars
were artificially inoculated with one isolate of each pathogen. None of the cultivars
tested proved to be resistant to the pathogens. Invictus, Platina, Duygu, Shasta, Sun

6109 and Newton F 18402 were tbud moderately resistant to P. corrug,ata: P.viridiflava
and P.c hic' orii, respectively.
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Biological control research on fluerescence Pseudomonads in control
of potato soft rot agent Erwinia carotovora subsp carotovora (Jones)

Bergey et al.

Nedim ALTIN* Tayyar BORA*{'
Bornova Plant Protection Research lnstitute 35100-Bornova / iZfrliR
Aegean University Faculty of Agriculture Department of Plant Protcction

35 100 Bornova/ iZVin

Erwinia cerotovora subsp carzlovore, one ol the important discase agent of
potato, causes preemergence seed piece decay, blackleg, soft rot of stcm and daughter
tubcrs. Tlris study was made with fluorescent pseudomonads in biological control
against E. c'. subsp carotovora. In vitro tests, the biological control activity of l5l
fluorescent pseudomonads against E. c'. subsp L'arotovora were evaluatcd according to
0-5 scale. Approximately,E4 7o of isolates were showing value of category 2, l-orming
inhibition zone beLween 3 and 9 mm. Pathogenicity tests were made with 50 selected
isolates and l0 of, them were found to be pathogenic. 40 non-pathogenic isolates were
tested lor their inhibitive elfect on soft rot in the assay of tuber slices. ln the
cxpcriments with rcgardless variety of potato the highest inhibition ratc was 52 o/n.

Howevcr in tests carried out with variety Marfona the inhibition rate was 40 7o. Thcse
results showed that inhibition of soti rot on slices by l'luorescent pseudomonads varied
clepcnding on tlre variety ol potato.

*
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VIRUS DISEASES

Plant virus disease management at the beginning of the third millennium

G. P. MARTELLI
Dipartimento di Protezione delle Piante e Microbiologia Applicata, Universiti dcgli Studi and

Centro di Studio del CNR sui virus e le Virosi delle Colture Mediterranee, Via Amendola 165/4,
70126 Bari,ltaly

Plant disease control has been traditionally based on the use of chemicals, which
have cvolved from simplc inorganic elements (e.g. copper, sulphur) to organic
compound expressing increasingly higher specificity and efficacy. New concepts have
developed with time and new innovative strategies (e.g. integrated pest management,
plarrt health management) have been successfully applied. At the turn of the century,
however, following implementation of biotechnological techniques, diagnosis of
pathogens and disease control have undergone what appears to be a veritable revolution
The most spectacular advances were registered in the management of virus diseases for
which no chemical control is possibile. A range of biotechnological applications
("phytopathological biotechnologies") have been exploited for proclucing "clea6"
nursery material for propagation (tissues culture. somatic embryogenesis) and providing
more advanced reagents for the sensitive serological (monoclonal antibodies,
recombinant and synthetic antigens) and molecular (cloned probes, PCR) detection and
identification of plant pathogens. The use of recombinant DNA and the optimizatiop of
plant transformation sysLems, together with the transfer into practice of the concept of
"parasile-derived resistance" has opened new very promising ways for the obtention of
crop plants that tolerate or resist atiacks by pests and pathogens, including viruses.

studies on sampling strategies detection of citrus tristeza virus (crv)
by ELISA

Saadettin BALOGLU Mehmet Asit yILMAZ
University of Qukurova Faculty of Agriculture Department of Plant Protection,

0l 330- Balcah / ADANA

Tristeza is not only still threating agent of citrus in Turkey, but also using the
sour orange as a root stock and prevalence of cTV vector may create a potential
dangerous pathogen problem in citrus procluction. ELISA test was used to survey CTV
and sample collections. The tests was carried out to collect large scale of samples and
their preservation for future testing for detection of CTV by ELISA. The study indicated
that young shoots bark was determined as the best tissue to be usecl for ELISA. The
highest absorbance value was obtained from the samples that were collected in May.
The samples that were kept - 20 oC in a deep-freezer (for sixth months) has still given a
good result. The samples that were taken from one-two years earlier budwood infected
plants gave positive result with ELISA.
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Detection of prunus necrotic ringspot virlrs (PNRSV) by using dsRNA
analysis

Digdem ILHAN Qifdem LILUBA$ Filiz ERTUNQ

I Ankara University Faculty of Agriculture Department of Plant Protection,
061l0 Drgkapt/ANKARA

dsRNA analysis was performed to samples obtained from orchards, genn plasms

ancl plantations of Hatay, Yalova and Qanakkale province. Samples were determined as

inlected with Prunus necrotic ringspot virus (PNRSV) by I-ELISA. 4 apricot and 2 plum

of PNRSV isolates were usecl inclucling I plum isolate as negative control in the

research. dsRNA isolation was performed as described by Sabanadzovic and DiTerlizzi
(1994) method. As a result in one isolate all 3 RNAs (RNA1,3.662 kb; RNA2,2.507

kb; RNA3 1.887 kb), in 1 isolate only RNA2 were determined. No band present in

negative control.

Detection of infection ratio of stubbom disease in grapefruit varieties in
orchards

Orhan BOZAN Fulya BAYSAL Niiket ONBLCB Ahmet QINAR
University of Qukurova Faculty of Agriculture Bitki Boruma Bdliimii,

01330 Balcah /ADANA

Stubborn (Spiroltlasma clrri Saglio et al.) is a major disease of oranges and

grapefruit in East Mediterranean region. The infection ratio of stubborn disease on

grapefruit traes were investigated. 3517 Star ruby, 383 Rey ruby, 520 Rio red, 803

Henderson, 609 Marsh seedless and totally 5832 trees of grapefruit were investigated.

The ratio of the diseased trees were found symptomatologicaly 12 Vo, by ELISA 28 c/o,

by biological indexing 47 Vo and with culture method 55 7o.
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Investigation of biological properties and dsRNA profiles of four
different citrus tristeza virus strains

Savag KORKMAZ

Onsekiz Mart University Faculty of AgriculturcDepartment of Plant Protection,

r7r00-qANAKKALE

Biological characteristics of 4 different virus strains and their dsRNA profiles on

Madam Vinous plant were investigated. In addition lldrr strain, one of.the 4 virus
strains used, was inoculated in 7 different. citrus varieties and its dsRNA profile was

Lhen detected in those plar-rts, Cyprus strain among these strains showed symptoms on

grapefruit, Madam Vinous, Mexican lime whereas the rest three slrains showed

symptoms on only Mexican lime. All four strains showed full length of major dsRNA
on M. Vinous plant, Moreover, they showed three full length of major or minor dsRNA
witlt 2,0.8 and 0.,5x106 MW. All Seven different citrus varieties inoculated with lldrr
strain showed full length of major dsRNA. Especially the bands in Madam Vinous,
rouglr lerrron andCitrus e.x:elsawere stronger than the others.

Detection of fig mosaic virus infection by using dsRNA analysis

Serap AQIKGOZ M. Timur DOKEN

Adnan Menderes University Faculty of Agriculture Department of Plant Protection, AYDIN

Fig (Ficas caricaL.), the traditional crop of Aegean Region, has been cultivatecl

lor both fresh and dried consumption in Aegean Region. Turkey is one of the biggest

dried fig producer of the world where almost half of the world's dried fig demand has

been provided from this area. Because of its high fruit qualities Sanlop cultivar has been

widely grown in this area, however, it is highly sensitive to tig mosaic virus. As a result
o[ vegetative propagation of the cultivar the disease has been distributed to almost all fig
plantations. Infected leaves consist of various degrees of mosaic accompanied by
yellow-green chlorotic lesions and deformation. Seldom similar chlorotic lesions are

also appear on immature fruits. As the disease progresses fruits begin to drop
prematurely and in some cases affected trees eventually dry. In the study a method
involving dsRNA analyses was applied to determine the etiology of fig rlosaic disease

of figs since other methods arc not adequate. Among the isolations from the leaf
samples taken both from infected and healthy figs only the ones made fiom infectecl
leaves yielcled electrophoretic profiles corrsisting of bands corresponded to IDNA (Hind
lll ) molecules which ranged 0.6 Kbp to 6.6 Kbp.
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Development of wheat integrated pest management model arrd their
implementation into german agriculture

J. A. VERREET H. KLINK
Deparrmenr of Phyroparhology, University of Kiel, CERMANy

Presented in this illustration is an estimation in dilferent production regions ol
the yield-saving role of plant protection operations in wheat production and also of
wheat production losses despite the use of plant protection measures. If chernical plant
protection was completely dispensed, world wheat production woulcl equal 413 m. t
(ZEIGEN), representing 49.6Vo of potential yield. Worldwide safeguarding of wheat
procluction througlt current plant protection measures saves l8-? rrr. t. or 22o/o of the
achievable production. Despite this, the annual harvest losses that are registerecl reach a
volume of 238 rl t.; in ot.her words despite plant protection activities 29%t of poteprial
wheat production is lost through damage by pathogens, viruses, pests and weed
populations. Also clear are distinct differences between the different whcat production
regions in the efficiency with which tlrey secure crop performance through use of plant
protcction products. Furthermore, there are significant clifferences in yielcl loss despite
modern plant. protection activities (ZEIGEN) when comparing westem European wheat
production and that in the former soviet states. These data are based on many reasons
which at this point cannot be further differentiated: a deficit in the otficial arpproval
processes for modern plant protection products, lack of buying power, bans on tfie use
of some materials, faulty application riming, poorer quality application techniques and,
especially, limited training of those involved in application.

Relationship of soil characteristics and Rhizomania in Alpuilu Sugar
Factory sugarbeet growing area

Rza KAYA* Giirsel ERDILLER**
* Tiirkiye $eker Fabrikalarr A. $. $eker Enstitiisii Tarrmsal Araqtrrma Bciliimii Firopatoloji

$ubesi, 06790, Etimesgut-ANKARA
** Ankara University Faculty of Agriculture Department of plant protection,

06110, DrEkapr-ANKARA

Soil samples in Edirne, Hayrabolu, Ipsala, Ltileburgaz, Malkara, Muratft and
Uzunkclpri.i regions of Alpullu Sugar Factory were collected from 50 infested fields ancl
l2 healty fields in the depth of 0 to 25 cm. Texture, pH, lime content, organic matter of
tlre soil samples were analyzed and evaluated. Also, soil laycrs in the soil profilcs of 1,5
m depth of were detectcd in 42 infested and 12 healty fields. Soil samples were taken
from each layers of the profiles. The results of texture, structure, pH, lime content,
organic matter analysis in these samples and the clata of moisture in clepth of 0 to 75 cm
and 76 to 150 cm in the protile layers were evaluated. All of these results intlicated that
infcction of Rhizomanta disease was changed according to soil texture, structure, lime
content, organic matter and moisture. Soil pH in Rhizomanin contaminate{ fields was
ranged between 4,3 and 7,0. The disease was detected much more in the fields where
soil pH was between 6,0 ancl 6,9. However, no relationship between the changing of soil
pH and infested field or non-infestcd field was determinecl.
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The reactions of certain processing tomato cultivars to the infections by
the agents of some viral and bacterial diseases

Semih ERKAN* Mustafa GUruUg* Hiiseyin rURrUsay*
ibrahim DUMAN**

* Aegean University Faculty of Agriculture Department of Plant Protection,
35 t00-Bornova /iZtUin

** Aegean University Faculty ol Agriculture Department of Horticulture,
35 100-Bornov a liZVin

2l tomato cultivars from lirms of tomato processing companies and seed

production were tested against certain viruses and bacteria in glasshouse conditions and

their reactions were noted. In the evaulations, virus contents in samples from the plants

was determined by DAS-ELISA while the number of specks (spots) per leaf and the

amount of wilted plants were considered for bacterial agents. It was seen that none of
cultivars was completely resistant to infection by all of agents'under study. However,

according to the data from experiments Primatom 712 appeared to be resistant for
ToMV: UG 209, TP 0136 and Alexa Fl for CMV and Golf and Alexa Fl for PVY.
Furtlrernrore, TP 0099 and Patio for Pst and Super Nema Pride, Primatom 112, UC 2{)9

and TP 0097 lor Cmm showed less susceptibility than remaining ones.

Viruses infecting cucurbits in Samsun province

Mehmet Ali $EVIK Miray ARLI SOKMEN
Ondokuz Mayrs University Faculty of'Agriculture Department of Plant Protection.

55I39-SAMSUN

Viruses causing diseases in cucurbit crops became problem in Samsun in the

recent years. To detect cucurbit viruses and lind out their distrubition in the region, 523

samples were collected from the fields in eighteen villages of five towns in 1999. It was

found that Cucuntber mosaic rrirrs (CMV), Zucchini mosaic vitts (ZYMV) and

Wcttermelon mosaic virus-2 (WMV-2) were the most. destructive viruses in cucurbits
alicr analysing the samples by biological and serological methods. WMV-2, ZYMV and

CMV were detected in 53.93 o/o,38.78 o/o and 20.60 o/o oi 165 samples tested by
DAS-ELISA, respectively. ln addition, CMV were alsodetermined in infected plants by
roverse transcription-polymerase chain reaction (RT-PCR) using primers specific to the

capsicl protein gene of CMV.
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Fungi and viruses detected on potatoes grown in van and its districts

Semra DEMIR H. Murat SiPAgiOCLU Remzi LEVENT

l00th Year University Faculty of Agriculture Department of Plant Protection, 65080-VAN

A number of surveys were performed in the potato grown clistricts of Van
province for detection of fungal ancl viral pathogens. At the end of the surveys,
Alternaria solani Ell.&G.Martin, Alternaria akernata (Fr.) Keissler, Curvularia sp.
Dreschlera sp., Fusariutn oxysporum schl., Phytophthora infestans (Mont.) tle Bary,
selerotium sp., Ulocladium sp., verticillium sp were identified on potatoes. Among
them A. .solarti was the most prevailing species with its 3'l .8 Vo isolation ratio. The
presence of Potato virus x (PVX) and Potato virus Y (PVY) was determined by
mechanical inoculations on herbaceous hosts and by ELISA Pot(rto LeaJ' Roll Virus
(PLRV) and Potato virus A (PVA) was derecred in mix int'ection with pvX+pvy. A
high level of infection was found on potatoes and the presence of pvy, pLRV and pvA
were the first report for the region.

Citrus gummy bark disease : 1956-2000

Niiket Ot\BlCn
University of Qukurova Faculty of Agriculture Department of Plant Protection,

01330-Balcalr/ADANA

Citrus gumnty hark (CGB) disease was first reported as phloern discoloratiorr of
swcet orange by Nour Eldin ( 1956). It was found on numerous sweet orange varieties, in
North African and Near Eastern countries. CGB is common on 15 to 20 years olcl
Washington navel, Valensia and local Drirtyol and Kozan sweet orange varieties in the
East Mediterranean region of rurkey. The characteristic symptom of cGB on sweet
orange scions is a reddish-brown, gum stained tissue under the bark. This rewiew
suggests to give a summary about CGB from 1956-2000.
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Studies on plospects of certain virus diseases on apricot varieties in
Malatya

tltXti yORCINCI* Semih ERKAN* Mustafa GUIrAUS* Ruhinaz GULCAN**
* AegeanUniversity Faculty of Agriculture Department of Plant Protection,

35100- Bornova / iZfr4in
** AegeanUniversity Faculty of Agriculture Department ol Horticulture,

35 100- Bornov a / iZfvlin

Apricot is one of the significant crops for table consumption and export in
Turkey. As in a lot of plant species, aplicot lrces are subjected to infection by 20 viruses
which affect their productivity in terms of quality and quantity. In Turkey, the stuclies on
virus diseases of apricot trees are limited and.many viruses have been detected
symptomatologically in various locations. The present study was perforrned to
clctermine the virus diseases in the apricot varieties, mentioned in Table l, in the
govemmental orchards containing mother plants stock in Malatya. Field inspections for
symptom development on the trees were carried out in March to May in 1999. In May,
leaf sarnples were Laken fronr various points (base, nriddle and top) of shoots in trees.
For the cleterminatiort of tlre viruses by the DAS-ELISA commercial cletection kits of
some viruses such as plum pox virus (PPV), apple chlorotic leaJ' spot virus (ACLSV)
and prunus necrotit' ring spot virrs (PNRSV) were used. The results of DAS-ELISA
showed that rnany individiuals of the varieties called as Pre'cose de Boulbon and Kuru
Kabuk were infected by ACLSV in lower concentration while PNRSV detenninecl irr
the trees belonging to $am, Tekeler, Qdloflu and Hasanbey varieties in higher
concentrations. In our study according to the results of DAS-ELISA, in the trees of the
apricot varieLies there was no evidence lor the presence of PPV.

Detection and control of viral diseases of apricots in Malatya

Saadettin BALOGLU* Mehmet Asil YILMAZ* H. Murat SipAHiOCLU**
* University of QukurovaFaculty of Agriculture Department of Plant Protection

01330-Balcah/ADANA
** Yiizi.incii Ytl University Faculty oi Agriculture Department ol Plant Protection

65100-vAN

Apricot is one of tlte most cultivated fruit crop of stone lruits in our country
grown mainly in Malatya and apricot grown area in the other provinces. As in the case
of other plants apicot is known as a suscebtible crop plant pathogens and pests. It is
possible to observe dieback shorhole, wiltings, cancer wounds and virus like symptoms
on plants in the region. TIre objective of this stucly is to investigate the problems caused
by biotic and abiotics agents and observe economic losess, incidence of clisease and pest
before and after harvesting and finally to propose an IPM control method.

69



J. Turk. Phytopath., Vol. 30, No. 3-4, 70,2001

The investigation on the determination of viruses in the seeds of certain
vegetables

Mustafa GUfrAUS* Semih ERKAN* Uttrii yOnCANCI* ibrahim DUMAN**
* Aegean University Faculty ol Agriculture Department of Plant Protection,

35 100-Bornov a liZtvlig.
** AegeanUniversity Faculty oi Agriculture Department of Horticulture,

35 100-Bornov a liZWiA

DAS-ELISA were usecl to detect seed borne viruses in seecl samples of pea,
pepper, tomato, bean, cucumber, squash, and melon cultivars from several institution
dealing with the production and marketing of seeds. The data from experiments showed
that the seed samples of pea cultivars were not infected with PEMV and PSBMV as

wcll as seed samples of lettuce cultivars with LMV and TRSV. The rate of infection in
seed samples ol others were as follows: 84,09 Vo lor CMV and 50 % lor ToMV in
peppers; 4,65 % for TBRV, 232 7o fbr TMV and 72,09 7a tbr ToMV in tomaro; 41,17
7o lor AMV;23,527t 1or BCMV, 7o35,29 for SMV ando/o 11,76 forTBRV in bean;

40,54 %, tbr CGMMV and 29,'72 % fbr CMV in cucumber: 20 %, for CMV and 6,66 %,

for SqMV in squash; 31,25 7o for CMV and 6.25 7o for TRSV in melon.

Detection of the viroids of grapevine in East Mediterranean Region

Niiket ONELGE* Mona GAZEL**
* University of Qukurova Faculty of Agriculturc Department of Plant Prctection

01330-Balcalr/ADANA
'h'F University of Mustafa Kemal Faculty of Agriculture Department of Plant Protection

31034-Antakya/HATAY

In this study, grapevine viroids of East Mediterranean region were investigated.
Survey studies were conducted in grapevine growing areas and approximately 1350 da
areas were examined. Stunting, yellow speckle and vein banding were observed as the
mosl common symptoms. 138 samples from grapevine with these symptoms were
analyzed with sPAGE. Infectiou witlr one or more viroids determined in 43 samples.
GYSVd- I, GYSVd-2, HSVd-g viroids and one viroid which has not been identified yet
were determined by sPAGE and PCR analyses irr grapevine areas at East Mediterraneiu't
Region.
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FUNGAL DISEASES

Main olive diseases affecting olive trees both in nurseries and olive
groves

E. C. TJAMOS

Agricultural University of Athens, Votanikos I l8-5-5, Athens, GREECE

OIive is tlre rnost irnpoltant tree crop in the Mediterranean region.Olive
cultivation has been spread tlrroughout the Mediterranean basin for thousands of years

now and more recently in Australia, China, Japan and North America and currently to
South America. Some 750 million trees are grown in approximately 8.-5 million
lrcclarcs, ol which about 97 Vo are in Mediterranean countries (COI, l99l). Currently
due to the increasing use of olive oil world wide a remarkable effort by several countries

to establish olive groves in southem hemisphere has dramatically increased the demand

for disease free plant material

Determination of plant protection problems in tomato growillg area in
Qanakkale province

AIi OZPINAR

l8 March University Faculty ol Agriculture Department of Plant Protection,

17100- qANAKKALE

The study was carriecl out to determirre the problems of plant protection on

tomalo growing areas, irr Qanakkale provirrce. Tltis purpose was prepared a farmer
inquire that includecl 28 questionnaires ancl clone an interview to obtain the clata witlr
200 tomato farmers of 42 villages of Qanakkale provincial Capital, Biga, Bayramig,
Ezine Lapseki and Gelibolu district. It was determined that the plant protection of the
most problem of tomato growing in Qanakkale and applied rnany pesticides to control
the pests. On the other hand, it was found that the larmers not to be have sufficiently
information about the other pest control methods. It was determined that the tomato
farmers make use of their experiences to decide to pest control and don't notice their
cconomic threshold. It was observed that the farmers were related to with pesticides

seller more than the agricultr"rre organisation; consequently was found to be important
thc training of the pesticides sellers to solution the plant protection problems in tomato

areas.
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Investigations on the determination of the fungal flora of sunflower
grown in Turkey both for oil and titbit purposes

Hiiseyin AKTA$* Meral GURER* Aydan ARAZ**
*Ankara Plant Protection Central Research lnstitute,06172-Yenimahalle/ANKARA

** Ankara University Qankrrr Faculty of Forestry -qANKIRI

This is the first study related with the sunflower seed pathology in Turkey. 45
seed borne fungus species were determined. Seeds were found highly contarniqated wittr
some fungi such as Alternttria altern(tta, A. tenuissima, A. zitmiae, Aspergillus candidns,
A. flat,us, A. Jitmigatus, A. niger, A. parasiticus, A. oxhraceus, A. terreus, A. versicolor,
Botrytis cinerea, Cladosporiunt clndosporoides, C. lzerbarum, Cuntularia intermecJia,
c. lunata, Drechslera halodes, D. sorokiniatru, D. tetramera, Epicoct:rtm purpurescens,
Fusarium moniliJbrme, F. oxysporum, F. semitectum, F. solani, F. sabglitinlsgs,
Macrophomina phaseolina, Nigrospora oryzae, Penicillium uq)ansunr, p. t,erruc:osunt
var. album, Phoma spp, Rhizopus oyzae, R. stolon(\r, that are said to be found on
sunflower seeds and mentioned as seed pathogens in the literature.

Plant pathological researches and plant disease clinical services in
Trakya region

Ahmet Qlttn* Havva iLnAGl** Gassan KOKLU*
* Trakya University Tekirda! Faculty of Agriculture Department of Plant Protection

59030-TEKiRDAG
+* Aegeau University Institute ol Natural and Applied Sciences Depart. of Plant Prctectiol

35 100-Bornov alizVil:

Trakya Region has been l.he area where modern agricultural education was
initiatccl ancl tlre plant patlrological researches wcre conductcd on plant cliseases at thc
first time in Turkey. This section of the country has the most important import and
cxport terminals so plant protection and quarantine services are out mosl. importance.
More than 40 plant pathological projects have been implemented on diseases of
sunflower, wheat, grapevine, rice, tiuit tree, maize, vegetables, onion, pot and cut
flowers and ornamental plants in agricultural institutions and in the Department of Plant
Protection, Tekirdaf Faculty of Agriculture, Trakya University since 1940. As a result
of these investigations 12 viruses, 23 fungal,2 prokaryotic pathogens and I parasitic
higher plant species were idcntified. 55 weeds in sunflower ancl 104 species of weed in
wheat fields were also determined. Plant disease clinical service was initiated in 1948 by
Erenktiy Plant Protection Institute on 30 well known plant. diseases and has beel
continued in the Department of Plant Protection. So far 33 plant clisease infection cases
have been investigated and reported since 1995. Department of Plant Protection has
become unique ref'erence institution in the view olgrowers and private enterprices.
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A general view from the studies regarding to forecasting and early
warning of plant diseases which were conducted in the Black-sea region

conditions of Turkey up to now

Aydrn APAYDIN Osman QAKIR
Black Sea Agricultural Research Institute-SAMSUN

Studies regarding to florecasting and early warning of plant diseases were started
in 1982 year at the Plant Protection Research Institute in Samsun province in the
Black-Sea Region of Turkey. First study was conducted on the apple scab (Venturia
inaequalis (Che.) Wint) disease, second study was on cherry leaf spot (Blumeriella

iaapii Rehm. Von Arx.) and the latest one was on tho tomato late blight (Plrytophthora
infe.stans Mont. de Bary). As a result of the apple scab disease studies, more elfective
control was obtained from the applications (average 4 times) done according to the
studies based on forecasting and warning realized by observing the fungus biology,
phenological stages of the l.rees and infection conditions than the applications (average 6
times) done according to "Plant Protection Technical Instructions". So it was concluded
that chemical applications could be minimizecl through the forecasting and warning
system. Nurnber of chemical applicatiorr against cherry leaf spot according to
forecasting and early warning system based on infection periods was average 5, whereas
it was 6 accorcling to "Plant Protection Technical Instructions" basecl on phenological-
biological stages and effectiveness pcriod of the chemicals. Evaluation results were
satisfactory lbr both program. So il. was concluded that one less chemical application
was enough to conlrol cherry leaf spot through the lorecasting and warning system
compared to "Plant. Prol,ection Technical Instructions". As a result of the experiments it
was concluded that with the tested method of early warning tomato late blight could be
forccastecl 7-15 clays beforB it was seen. The same warning system might be valid for
secondary infections as wcll. And this rnethod could be applied successfully for the
lield-grown and furrow or drip-irrigated tomatoes under the Black-Sea Region
conditions. Also, application number oF chemicals against the disease might be
clecreased from l5 to Q by this rnethod when cornpared to "Plant Protection Technical
Instructions" and conventional practices ofthe farmers.

Researchonincidencv';Hil*?::f 
,:'s.?:::;:l"Jpossib'iriesof

Tanju NEMLi
Acgean University Faculty ol'Agriculture Department of Plant Protection 35 100-Bornova/iZn4iR

Cotton wlrich is one of rnost important industrial and commercial agricultural
products of Turkey has extensive production area for years in Aydrn-Sdke area. ln this
area clamping-off clisease of cotton is one of the important cliseases of the crop. In this
study, case of darnping off disease in colton production area of Scike has been observed
by the surveys perlormed in thc area. The determination ol causal agents of the disease
and control means have been studiecl uncler practical conditions.
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Determination relationship between cotton sowing times and wilt disease
caused by Verticilluim dahliae Kleb. and its effect on yield

irfan ERDEMCI* Abuzer SAGIR**
* County Agricultural Direcrory, Ministry of Agriculrure 2 1500-8ismil/DiyeRSnf tR** Dicle University Faculty of Agriculture Department of ptant protection

2I 280-DIYARBAKIR

The study was carried out to determine the relationship between cotton sowing
tirnes and wilt disease caused by V. dahliae and its effect on yield in Diyarbakrr (Bismil)
in 1998-1999. Nazilli 87, Delta Pine 50 and Sayar'314 cotton varieties were sown 26
April' ll May and26 May in 1998, and 20 April, -5 May and 20 May in 1999. The
clisease percentages, disease index and the cotton yield were founcl at the encl of
vegetation period. The clisease percentage and disease inclex of cotton varieties were
found to be clifferent in 1998 and 1999. The highest disease percentage and disease
index were recorclecl at the first sowing timc, but the lowest in the thircl time. The
highest yield was obtained at the third sowing time for all cotton varieties. A significant
negative correlation was found between cotton yield ancl clisease percentage (r = -0.373)
and disease index (r = - 0,337).

Research on prevalence, incidence, disease severity and causative factors
in emergency of Verticillium wllt

Lalehan YOLAGELDI* Cahit TUNEr.r. Ersin ONOCUR*
Ismet YILDIRIM{€{6{'

* Aegean University Faculty of Agriculture Departmeht of plant protection,
35 I 00- Bornov aliZftip,

x* TARi$ AR-GE. Bornova/iZMiR
*** Onsekiz Mart University Faculty ol'Agriculture Department of Plant Protection

r7r00-qANAKKALE

The objective of this study wlrich was conducted in West Anatolian provinces
namely Aydrn, Balrkesir, Qanakkale, izmir, Manisa and Mu$la, was to asses the
prevalence of Vertic'illiunr wilt of olive, the incidence and the intensity of disease in
olivc orcharcls ancl to bring out the possible causitive factors of clisaese irrcidelce
through a farmers' pool. In surveyed area the prevalence of disease was found as 49 o/o

and 60 Vo in 1998 and 1999 respectively. Disease incidence was 0.8 o/o in 1998 and 1.0
o/o irt 1999 in olivc groves where disaese sypmtoms were observecl. The nreal clisease
index was 1,4 in both years in affected trees. When the relation of some factors to
disease incidence was examined, the following were verified that: (l) the disease was
more intensifiecl in 30 years old or older orchards which hacl been established by using
seedlings as the rootstock, (2) it appeared more recently in olive groves which had been
cstablished by grafted nursery trees, (3) the disease could be seen in lop-irrigated
orchards.
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Fungicide resistance of Penicillium digitatu,?? Sacc. and P. italicum
Wehm. isolates from citrus areas in the East Mediterranean region

Serap TOKER Mehmet nigiCi
University ol'Qukurova Faculty of Agriculture Department ol Plant Protection

01330-Balcalr/ADANA

Goal of this study was to investigatc whethcr or not isolat es ef Penicilliunt
digitarum and Penicillittm italit'unl, which cause decays on citru.s lruits during
harvcsting, transportation, packing, storage and marketing, devcloped lcsistance Lo

fungicidcs, benomly, thiabcndazolc and imazalil, which arc intensively used in our
rcgion. It was found that 41.8 %t of 42 P. cligitutum and P. italicun isolates collested
lrorn packing house, packing lrouse attnosplrerc, citrus orchards ancl operr market
developed resistance to benomyl, thiabcndazole and imazalil. From isolates of citrus
liuits treatcd with lungicidcs in packinghouses,4 P. digitatum and 2 P. italicum as to
ED-50 ancl, also 2 P. cligitaturn ancl I P. italicurrr as to ED90 were clctemrinccl as resistant

l.o cach fungicides. When Penici llium spp. were isolatcd fiom packing housc air, 44.6 %,

o[ was P.tligitatum, whilc -5-5.4 
o/o was P.italit:um. ED50 values of P. tligitatLnt and, P.

italicunt clcvclopcd rcsistance to benomyl, thiabendazole and imazalil were 31 .1,22.2
ppm, 14.7,35.8 ppm and 1.2, 1.4 ppm, respectively. Resistant isolates ol P. cligitatunt
aruJ P. italit't4m were virulent to rnandarin, orange graperfruit at samc level likc sensitivc
isolates.

Verticillium wilt in olive trees of Aydrn province

Seher BENLIOGLU* Hamide ULUSALT* Mustafa DEMinnlgxr'
'e Aclnan Mcnclcrcs University, Faculty ol'Agricullure, Department ol Plant Protection,

09100 - AYDTN
** Tarrm vc Kdyiqlcli Bakanlrfir Talrm il Miid. Bitki Kor'. $ub.09100 - AYDIN

A survcy was conducted in order to determine the Vertit'illiurr wilt incidencc in
olive orchards which is planted in plain olAydrn province between 1999 and 2000. l3
563 olive trees in 44 orchards wcre examined. The incidence of Vcrticilliunr wilt varied
from 0.t13 to 28.86 o/o among countries. With a 28.86 o/o ol int'ected olive trees,

incirliova was the leading town, whilc the incidence was 24.70 o/o in Kuyucak , 16.3 o/t,

in Bulrarkenl., 13.13 o/o in K6gk and 9.84 o/o in Qine. The presencc ol infected olive
cultivars in orcharcls provecl that Yarnalak (22.19 o/o) was the most infectecl variety,
lollowccl by Topan (17.96ok) arrcl Manzanilla 15.19 o/o.The survcy rcsults also inclicatecl

that tlrc orchards lraving thc high cliscasc ratio were lands undcr cotton cultivations. lt
was al(o lound that 98 o/o of tlre orcharcls were ploughcd once in a year and generally
irrigated by flooding.
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Detection of Verticillium dahliae in olive trees using PCR

Kemal BENLIOGLU Seher BENLiOGLU

Adnan Menderes Univ. Faculty of Agriculture Department of Plant hotection, 09100/AYDIN

A polymerase chain reaction (PCR) nssay has been used for the cletection of
Verticill.ium dahliae isolates from olive, cotton and strawberry in Aydrn Province of
Turkey. Using previously designed V. dahliae specific primers Vd-19 5'- CGGT
GACATAATACTGAGAG-3') and v d-22 (5' - GACGATGCGGATTGAACGAA-3' )
resulted in amplifications of an approximately 580 base pair DNA fragment of all
Verticillium dahliae isolates tested. However other soil associated fungal species

isolated from olive, cotton and strawberry did not give any product in PCR tests. The
PCR based assay is considered convenient for routine determination of V. dahliae in
plant material from olive orchards and nurseries in Turkey.

The effect of fungicides and biostimulant on the control of gray mold
(Botrytis cinerea Pers.:fr.) of tomato

Necip TOSUN* Ciineyt AKI** N. Ukii KARABAY**
Hiiseyin TURKUSAY*

* Aegean University Faculty of Agriculture Department of Plant Protection
35 100-BornovUtZnllin

** Aegean University, Fcn FakUltesi, Biyoloji BtiliimU 35 100-BornovaliZMiR

In this study, the objective was to integrate a biostimulant with available
chemical control measures, consequently to get comparable efficacy with less chemical.

Variations in the activity of specific peroxidase enzymes that likely represent the

enhancement of host resistance were analyzed from the leaves of tomato seedlings after
individual and combined applications. The efficacy tests of the compounds against the
major diseases of tomato were conducted with pot experiments under controlled
conditions in the greenhouse. Possible conelations between higher efficacy of the

compound in question and increased specific enzyme activity were evaluated with SPSS

8.0 lor Windows. The highest control of gray mold (Batrytis cineraa) were found in
Triclrodex + Crop-Set and Switch + Crop-Set treatments with about 84 Vo and 8l Vo,

respectively, compare to untreated plants. The results were also parellel to increased

specific enzyne activities with 65 o/o and 78 Vo mora produced, respectively. The results

have revealed that comparable efficacies with conrbinecl applications of biostimulant
with suitable fungicides could be likely acceptable and applicable in practice.
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Studies on the blight disease occurring at Antalya, Burdur and Denizli
anise growing areas

Salih MADEN* Kudret ERZURUM* Fikret DEi\{iRCi*
Giilay TUNCERT* Aziz KARAKAYA* Emel QAKIR**

* Ankara University Faculty of Agriculture Department of Plant Protection

061 lO-Drgkapr/ANKARA
** Ankara Plant Protection Central Research lnstitute 06172-Yenimahalle/ANKARA

The causal agent of the blight disease occurring at Antalya, Burdur and Denizli
provinces has been identified as Cercospora malkoffii. The disease affected all

aboveground portions of the plants and, particularly flower cluster infestations caused

intense seed infection. Diseased seeds were blackish in colour. In culture media, the

development of the causal agent was only possible on PDA after the addition of anise

seed extract. The disease was common in all three provinces . The occurrence and

intensity of the disease in these three provinces were 93,83 7o and 44.867o, respectively.

Biological control possibilities of chestnut btight (Cryphonectria
parasitica (Murr.) Barr ) hastahlrna kargr biyolojik miicadele olanaklan

N. Miikerrem QELIKER* Ersin ONOGUR**
* Bornova Plant Protection Research lnstitute 35I00-Bornova/izMiR

** Aegean University Faculty of Agriculture Department of Plant Protection

35 100-Bornov alizuin

In this study, 324 isolates were used that were collected from infected chestnut

groves by chestnut blight of Aegean, Marmara and Black Sea Regions. Totally 2 v-c

groups and 14 hypovirulent isolates were found and that was the first reiord on the

hypovirulence of C. parasitica in Turkey. DsRNA isolations were made for 7 of 14

hypovirulent isolates and it has been revealed that they contained transmissible dsRNA.

For bio-control studies, the young pot plants were inoculated with virulent and 7

hypovirulent isolates together or alone. Evaluation 5 months after the inoculation of
thcse plants showed the plants inoculated with virulent strain started to die in l-2
months after inoculation. In the bark of the plants were inoculated with hypovirulent

isolates lesions were occurred firstly, then lesion development stopped due to the

formation of callus tissue and lesion started to heal. On the plants inoculated with both

the virulent and the hypovirulcnt strains, development of lesion stopped but occurrence

olcallus tissue was not very clear. These results have showed that the biological control

of chestnut blight in Turkey can be carried out by these hypovirulent isolates.
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Trifloxystrobin : A new mesostemic fungicide belongs to strobilurin

ilhan KURAL Thomas BUSCHBELL
BAYER TURK Tarrm ilaglarr I9 Mayrs Cacl. No: I Kar:8 gi$liliSTANBUL

FLINT (Common name: Trilloxystrobin) has a broad spectrum ol activity, givin-rl
high levels of control of tlre most imporlant leaf and lruit spot dissases in pome fruits,
grape, vegetables and cereals. Trifloxystrobin is a ncwly dcvclopecl mcsostcmic
fungicide, which belongs to the group o[ strobilurins. A mesostemic fungicide is simply
clefined as: " A fungicide thai has high alf inity with thc plant surfacc ancl is absorbecl by
thc waxy laycrs of thc plant. lt rc-clistributes at ths plant sulface by superlicial vapour
movemenl and re-dcposition. lt penel.ral.es planL tissue, has translaminar activity but
thcrc is littlc or no transporl in llre vascular systcnl ol the plant". With this unique mocle
of act.ion FLINT, besicles providing cxcellenl discasc control,, is safc for bcncl'icials, has
lavourable Loxicological and cco-Loxicological prol'ile and is compal.iblc with lPM
progranls.

Studies on the fungal bunch rots in vineyards

Nafiz DELEN
Acgean Univcrsity Faculty ol'Agriculturc Dcpartmcnt ol' Plant Protection, 35 1O0-BornovrviZMiR

For obtaining fungal causes oi rhc bunch rots, isolations were clonc cspccially
litlm vineyards located in Manisa province ol'Aegean Rcgion during the vcgetation
pcriocls of 199t3, 1999 ancl 2000. As results ol thc isolations, Rotrytis t:irterctt and,
Aspergillu.r rti.gzr were thc most intensive organisms. Other then these fungi, A.J'lu,us I
putasitit:us, Puticillium spp. and Alternaria spp. isolatcs were also obtaincd quite
inlcnsivcly. Accorcling lo the in vitro tcsls, tcbuconazole was the most ell'ectivc
l'Lrngicidc to R. t'inarcu, A. ttiger, A. J'lcn,uslptuzr.riric'rr.r and Altcrnar.- spp.isolates.
lrrazalil arrd ipradion were also highly ellbctive lungicidcs to B. t:inerea, A. nigt:r and
Altcrnaria spp. isolates.

The species of Fusarium on common vetch in Erzurum and their reaction
against to some cultivars of common vetch

Cafer EKEN
Atati.jrk University Faculty ol'Agliculture Departmcnt ol Plant Protcction 25240-ERZURUM

This stucly was unclertakcn lo cletcn'ninc Fusoriunr spccics on conrrnon velclr
grown in Erzurum province during 1997. Our data showecl the existence of Fusariunt
acuminalttm, F. arthrosporioidcs, F'. nt'ctruceurn, F. equiseti, F. o.rysporum and F-. solani.
Thc rcsulls of pathogcnicity tcsts perlbrnrcd on the culLivars ol'Egc Beyazr, Kara Elgi,
Mcnenletr 79, Urenr 79 ancl Veclol comrrron vetcll using soil inoculalion ntctho(ls
clctn<rrrslratcd tlre lowcst cliscase sevcrity on Egc Beyazr. Thc isolatcs ol I.-. tt.ttysporunt
and F. trt'umirtdfl.rnl causcd the highcst clisease sevcrity on most of lhe cultivars tcstccl.
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Determination of efficacy of salicylic acid on the growth of Penicillium
digitatum on grapefruit and orange fruits

E. Mine SOYLU Soner SOYLU
University of Mustafa Kemal Faculty ol Agriculture Depart. of Plant Protection,

31034- Antakya/HATAY

Salicylic acid (SA) is naturally occuring compounds that induce variety of
defence mechanisms in plants. The eflect o[ SA on the spoilage of orange and grapefruit
lruits by Penicillium dig,itatum was evaluated at room temperaturc. Fruits were
irlmersed in 5, 10, l5 and 30 mM SA solutions for l-5 min. then artificially inoculated
with pathogens at different times alter treatments (subsequently, I day or 2 days after
SA l.reatments). Fungal growth on these lruits was observed for l0 days. Results
revcaled that the eff'ectiveness ol the SA was dependent upon concentration and
exposure time. Although all concentration of SA reduced decay causcd Pcnicilliunt
signilicantly, l0 rnM SA concentration was the most effective and the least phytoroxic
in retarding the establishment of the infcction and the rate of microbial development.
Thc least pathogen growth was observed on fiuits inoculated 2 day afier SA treatment.
By 7 days after inoculation, disease dcvelopment was reduced by 75 Vo on this
treatment. Treatment ol'liuits with l5 and 30 mM SA concentration caused some rind
injuries. Beside, 30 mM SA treatment suppressed sporulation on rotten part occurred at
sitc of inoculation. EfTicacy of SA on pathogcn growth was more pronounced on orange
liuits than those observed on grapefruits. Among the control fruits, 33 7o of untreated
and uninoculated fruits wcre naturally infected by the pathogen but none of treated fruits
with SA was inlectecl.

Determination of important fungal disease agents on pine trees in the
Kahramanmara$ regional forests

Soner SOYLU $ener KURT E. Mine SOYLU

University of Mustafa Kemal Faculty of'AgriculturcDepartmcnt of Plant Protcction,

3 l034,Antakya/HATAY

This research has bccn conducted to identily causal agents oldrying ofbranches
on pinc trees iu the Kahrarnanurarag regiorral lorcsLs. The invcstigations revealed severe
chying which is more wiclespreacl irr pinc trces itr Anclnn ancl Aclyarnan regions. Two
fungi were isolated from diseased branches and identificd as possible causal agents of
the drying. Sphaerqtsis sctltirtcct (Fr.) Dyko & Sutton (Diplodia pinea (Desm.) Kickx),
causal agent of Sphaeroltsis shoot-killing of pine, and Gremnteniella abietina (Lagerb.)
Marclct (Scleroderris lttg,erberg,ii Grcmmen), causal agcnt of Scleroclert'is t'ttnc'er, wcrc
idcntil'ied on the basis ol lungal structures lormed on PDA and diseased tissues. Both
discascs occurred nlosl commonly on red pine (PittLts hrutia) and lraniar-r pinc (P.
eltler'icn) scparatcly or togclher. Sevcrity anci clarnagc, howevcr, is rnorc srrikiirg on P.
eldericu. The most conspicuous symptoms ol S. sopintte wcre dcterminccl as brown
nccrotic and stunted shoots tips with brown short needles. Typical symptoms caused by
Grentnteniclla ahiatina are the dieback olbuds and needlc browrrirrg which clevelopecl al"

thc basc. ln addition to these two lungal agcnts, brown spot neecllc blight causccl by
Myt'oslthuerella pini was also dctcrmincd on nccdlcs ol both pine cultivars.
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Fungal diseases of raspberry and blackberry in Turkey

Mualla ERKAN* Giilay TURHAN**
* Bornova Plant Protection Research lnstitute 35 100-Bornova/iZn4iR

** Aegean University Faculty ol Agriculture Department of Plant Protection
-35 100-Bornova/iZ|ri.,in

Although the wild forms of raspberry and blackberry could be available in
difl'erent regions of Turkey, only raspberry through the use of cultural forms began in
the surrounding of Bursa Province in 1986. In recent years, blackberry growing has also
been developed. Production of raspberry reached to 1621 tons from 3092 da area in
Turkey. Bursa is the most important production area that occupies 3052 da by obtaining
l60l tons raspberry. Besicles.24 tons blackberries are produced from 30 da open field in
Bursa. Nevertheless, no study has been carried out in Turkey related to the fungi
diseases on raspberry and blackberry, up to now. For that reason, surveys have been
conducted in Bursa Province and its surrounding during early spring, early summer and
early autumn ol both 1998 and 2000. Plant samples having disease symptoms were
collected. Diseases agents were identified as Armillaria mellea, Didymella applanata
ancl Sphaerotheca ma.cularis ort raspben'y, Kuehneola uredinis and Discula sp. orl
blackberry. Phomopsis sp., Seimatosporiunt lichenicola, Microsphaeropsis olivacea and
Botrytis cinerea on both blackberry and raspberry. The pathogens exccpt for A. mellca,
B. cinerea, Phomopsis sp., and S. mac'ulsris are first records in Turkey.

Researclr on Fir cancer (Melampsorella caryophyllacearum Schriter) in
Ilgaz rnountain forests

Nuri USLU Sabri UNAL Omer fUgUX
Gazi University Kastamonu Faculty of'Forestry Depart. ol'Forestry Engineeiing

37200-KASTAMONU

The existence ol llgaz Mountain in Thc Ccntrirl Anatolia has important effccts on
the leature o[ climatic and plant geography. Ilgaz Mountain forests have generally
European silver fir (Ahies nordmanniana ssp. hornmuelleriana), Scotch pine (Pinus
.ry/veslris L.), Black pine (Pinus nigrzT ssp. pallasiana) and Beech (Fcgas orientalis L.),
(Carpinus spp.) also Oak (Quercur spp.) and Hornbeam (Carpinus spp) etc. species
Recently, the increasing of abnormal products in European silver fir forests has lookecl
out of people. After beirrg researches; cancer ancl witches' broorns lrave been seen i1
The European silver fir lorests of Kastamonu Forest District, Bostan forests ancl
Kara<lere Forest District, Hillrcliizii forests, which was the ratio about o/o 60-70. Fir
cancer (Mel.ampsorellu t:aryophyllatearunt Schrriter) has been seen in all Fir forcsts ancl
causes the cleath of young trees ancl clccreasc of old trees by lrcavy snow ancl wind. Thc
reason of abnormal producl.s especially at the last ten years, it can't do any necessaty
silvicultural actlvlties and can't take product which is al. The Management Plan lor Ilgaz
Fir forests. At this situation, it has been supposed that being witches' brooms have been
increased at old fir trees and have krrocked dowrr and broken with heavy snow and wind
by l.he reasorr of cancer.
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Determination of apple phyllosphere micoflora and mvestigation of
their antagoni stic effec,' 

ff iHJ f: :"{r::i 
na e q ua t i s ( cke. ) wint. )

Handan ALTINOK (MIMTA$) AIi ERKILIQ

University of Qukurova Faculty of Agri<Iulture Department of Plant Protection
01330-Balcalr/ADANA

It was airrrccl to deterrnine fungal microorganisrns ancl their population clynamics
on apple phylloshpere in Pozanti region.43 clifferent fungus species or isolats have been
determined from leaves of Granny Smith, Starkspur Golden and Starkrimson apple
species. Cryptot'occus (white yeast), Sporobolontjces (pink yeast), Alternaiia,
Pctticillium, Clttdosporium, Epicoc'cum. Haterosporium, Papularitt and Peyronellttea
lungal species have been detemrined on apple phyllosphere. It it observed that
Aurebasidium and Cryptot:oucu.s species are the major part of all fungus population for
each of three apple species. Inhibition zones lor pathogen microorganisms and
saprophyt lungus isolats were measured iu dual culture and then effectiverress of
antibiotics in liquid culture produced by antagonists against mycelial development ol'
l.he pathogen have been determined. Best anl.ibiotics for inhibition ol mycelial
clevelopment of V. inaequali.r are founcl as Cryptot:ot:t:us (A2l), Sporobolomyce.s (A3),
Penit'illium (A8, A9) and Papularia (Al ) species.

Observations of biyocontrol mechanism of ephyphytic fungi effective on
Penicillium e.rpansum 

^nd 
Botrytis cinerea in SEM

MehIiKa BENLi SAY

Ankara University Fen Fakilltesi Biyoloji Ana Bilim Dah 06l00-ANKARA

Against B. t:inerea and P. expcutvrn which cause postharvest diseases on apples,
it has been used 123 yeast isolates, which were isolated liom the surfaces of the leaf,
flower and fruit. l3 yeast isolates, whose percentages olelfect were found to be high in
thc experiments conducted on in-vivo 22"C temperature were selected to determine their
effects at +4 oC cold storage temperature. In our study, antibiosis experiments on 123

yeast isolates under in-vitro conclitions were made and thrce clifferent effects were
observed. We tricd to cxplain this mechanism in this study where we strongly
cmphasized hyperparatism, which is one of the antagonism mechanisms. We conducted
SEM, studies in this legarcl also.4 ycast isolates (35,75, tl-5 ancl ll0 isolates) which
showed the highest antagonistic activity were used in the SEM experiments. As a result,
il, was observed that t.hese yeast isolates could not attach to P. expansum hypae and all
<ll them could attachecl to B. cinerea mycelium.With SEM micro-graph it was observed
lhat pathogen development was hindered through cell degeneration with the attaching to
the fibers by the yeast. and causing holes in the region.
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Investigation of the effects of solarization and mycorrhizae on to root rot
pathogenes and loot-knot nematodes in greenhouses

serd YucELx Halil ELEKQiOCIU** Hiitya OZCONEU**
Halil TOKTAY* ibrahim ORTA${,**

* Adana Plant Protection Rcsearch lnstitute KOprtikiiy/ADANA
** University of Qukurova Faculty of Agriculture Department of Plant Protcction

01330-Balcalr/ADANA
*** University of Qukurova Faculty ol'Agriculture Department of Soil Sciences

01330-Balcah/ADANA

This study was conducted to cletennirte thc elfect o[ Mycorrhizae on to root rot
patlrogerrs (Rhizoctonia solani, Fusariunt sol.ani) ancl Root-knot nematocles (Meloidogyne

spp.) in cucumber plants in Yenitagkent-igcl, in 1999-2001. The cllect of applications
on root rot clisease induce and Root-knot damage on cucumber roots were evaluated.

Investigations on common fungal root diseases of bean in Konya
provmce

Fahri YIGIT* Giilay TURHAN**
'r Selguk University Faculty of Agriculture Department of Plant Protection 4203 l-KONYA

** Acgean University Faculty ol'Agriculturc Dcpartnrent ol'Plant Protection
3-5 I 00-Bornova/i Zfrl i R

ln this study conducted on dry bean growing areas during 1997-1998 [o detcct
Lhe prevalcnce and pathogens ol root rot diseases of bean, survey was carried out in I o/o

o[ growing areas of lbur county at seedling and bloom-pod periods ol dry bean. Average
incidenccs at seedlirrg period were 19.2 and23.5 %o ir"t 1997 and 10.69 and 14.50 o/o in
1998, respectively. Rhizoctonia solani was lound to be thc mosl colllron pathogen in
tlre cliseasecl planLs at seeclling stagc samples whcreas F-usarium solani and, F.
o^ys po rum at bloorrr-pocl periocl.
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Effect of some treatments on decay and quality of Satsuma mandarin in
storage conditions

Pervin KINAY* Fatih $EN** MehmetYlLDlZ*
Figen YILDIZ* Ismail KARAQALI{'*

Aegean University Faculty of Agriculture Department of Plant Protection,

35 I 00-Bornova/iZnAiR

Aegean Univelsity Faculty of Agriculture Department ol' Holticulturc,

35 1 00- B ornov al iZtvtiP.

ln this study, the effect of some pre and postharvest treatments on decay

dcve lopment. and storage ability of satsuma mandarin, having short storage period, was

irrvestigated. Before harvest, CaCl2 (o/o2; 3 timcs), 2,4-D (10 ppm), GA3 ( l0 ppm) and

benomyl (60g/100 I wcre applied on trees. After harvcst, fruits were dipped in hol water
(54 "C), lungicide (irlazalil) and yeast (Ml/l) solutions and their combinations for 3

nrirrules, Fruits belonging to pre ancl postlrarvest treatrnenls were stolecl al 5tl oC ancl

85-90 o/o RH. The clecay clevelopment was determinecl and sorne quality analyses werc

rrracle on fruit at certairr interyals. Generally, less clecay percentage was observed

bscause of careful hanclling of fruits. In preharvest trcatments, the decay development

was vcry low on stored fruits immediately and kept at 30 oC (high RH), except control

treatments. Developmcnt ol lungal infections was inhibitecl by postharvest trcatments

including imazalil. Alternaria was the main pathogen pathogen causing fruit decays. The

effect o[ some pre and postharvest treatments on fruit quality of satsuma mandarin was

examined. The weight loss (%), fruit specific gravity (g/cm3), peel color (a/b), fruit juice

content (7o), total soluble solids (7o), titratable acidity (g/100m1) and vitamin C
(mg/l00ml) contents (mg/l00ml) of fruits were determined according to generally

applied methods atier harvest, 1.5 and 3 months of storage at 5+l "C. The color
development was inhibited on fruits belonging to the preharvest treatment of CaCl2+

GA3+2,4-D. On postharvest treatment including yeast, fruit maturity was delayed.
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Effect of calcium and fungicides against some postharvest fungal
pathogens of sweet cherry

Ozgiir Akgtin KARABULUT* Himmet TEZCAN*
Biilent AKBUDAK** Atilla ERiS*r'

'F Uluda[ University Faculty of Agriculture Department ol'Plant Protection
I 6059-Criri.ikle-B URSA

* Uludaf Univelsity Faculty ol Agricultule Dcpartnrcnt Horticulture
I 6059-Cririikle-B URSA

The efliciency ol Antinoquelant-Ca and soure fungicides were tcstcd against
posthal'vest fungal pathogens of swcet cherrics( cv. Napolypon B. ) thal wcrc storecl

uncler nornral (NA) and rrrodifiecl (MA) alrnosplrcrc conclitions. As a lesult of this stucly,

Rotr-vtis t'itrereq, Penit'illium (rpunsuhl, Moniliniu sp. ancl Rhizoltus stolonilcr werc
clctcrmined as thc most frequcnt pathogenic fungi of swcct chcrrics cv. Napoly<ln B. Thc
clficiency of Aminoquelant-Ca. iprodione ancl captan wcrc tcstcd unclcr in vilro and in
vivo conditions against B. c'ineraa, P. axptutsutn, Monilinitt sp. and R. stoloniJer and

among these. iprodionc wils lound as the most cflcctivc trcatmcnt. At thc encl ol 60+2
days storage pcriocl, pcrcentagc ol rot of Napolyon B. swcet chcrry fruits trcatccl wilh
lprodione rcduccd to 13.13 l'rom 21.56,5.40 liom 23.73 uncler NA conditions and 12.90

lrom 20. l4 and 5.50 liom 23.62 under MA conditions in l99li and 1999, rcspccrivcly

Detennination of the reactiorls of mutant chickpea lines against
Ascoc'hyIa rabiei (Pass.) Labr.

Giilizar AYDIN* Y.Zehai KATIRCIOGLU** Zafer SAGEL*
* Tiirkiyc Atom Enerjisi Kurumu, Ankara Nijklcer Tarrm vc Hayvancrlrk Ararstrrma ve

E[itim Mcrkezi, ANKARA
*'h Ankara Univcrsity Faculty ol'Agriculturc Departmcnt ol'Plant Protcction.

061 l0-Drgkapr/AN KARA

Rcsistancc,toleranceandsusceptibilityoiM3mutantchickpcalincsloraces 1,4
and 6 of Ascochyta rzbici (Pass.) Labr. werc cvaluated. Thc mutant lines ol'Akgin 91,
ILC 482 and Ak 7II l4 wcre obtaincd by cxposing them to various doscs of irradiation.
ln the l'ield experimenl"s whcn M3 n'rutants wcrc used, lhe rlost resistant lines to A.
rabici wcrc obtaincd from lLC 482 type ol chickpeas. Tlrc number of rcsistant plauts
and tlrcir percentages obtained horn ILC 482, Ak 7l I 14 arrd Akgin 9l were 76 (8.47 o/o),

20 (2.28 o/o) ancl 12 (1 .22 7o) respcctivcly. Plarrt height, nurnber ol scecls pcr plant,
wcight of the seecls per plant and the weight of 100 scecls in cvely catogory of rcsislant,
tolcrant ancl susceptible plants wcre mcasurccl. Thcse valucs wcrc thc highcst in resistanl
plants ancl tlrc lowest in susceptible plants.
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Determination of virus diseases in apple and pear rootstocks

Abdullah NOGAY* Nesrin UZUNOGULLARI**
Mehrnet YUnBTTURK*{'*

* Tckt'en Tarrnrsal Uletint ve Pazarlama A. $. Etiler-iSTANBUL
** Atati.irk Horticultural Ccnlral Research Institute-YALOVA

*:k.r. EntoTarrm-YALOVA

TIrc purposc of this stucly is to clcterminc virus, virus-like cliseases and

phytoplasrna-like organisrls of apple ancl pear rootstock ancl scion varictics producing

and chosen to be produced, to select healthy plants. l9 applc and l0 pear varieties were

rcsrccl willr the inclicator varietics of Colclcn Delicious (GD), Lorcl Lambourne (LL) ancl

Virginia Crab (VC) (lor apples), Beurr6 Bosc (BB), Beurrd Hardy (BH), Duyonn6 du

Comicc (DC) and Williams (W) (for pears) tbr the presence of viruses, virus-like
cliscases ancl phytoplasma-like organisms of pomc fruit trces through fielcl testing

bctwccn 1992-1997.Somc GD and LL indicators graltcd with some apple varieties such

as Beacon (B l), Black Stayman (BS l), Clostcr 69 (G69 l), Granny Smith (GS 2, GS

4), Starkrimson (STR 3) and Vista Bella (VIS 4) lormed small-sizecl lruits smilar to that

causcd by Apple chat fruit pathogen. Depressions fonned in the lruit on arr indicator'

gral'tcd with Starking (ST 3) smilar to that cause by Apple green crinkle disease

(ACCD). But othcr simptoms (such as horscshoc wouncl, rou-{h skin, star crack) werc

not obscrvcd. Onc Bcurri Hardy indicator grulicd with Beurr6 hardy (BH 2) showcd

light.r;rcen rings and linc patterns on the leaves and greenish rings on the mature fruit
srrrilar to Pecu' ring puttern mosait: r'iru.r (PRPMV).Somc DC ancl BB inclicators graftcd

witlr Bcurri bosc (BB 4), Duyonne du Corrrice. (DC 2) forrned dimpling and

clclbrmal.ion in thc frr.rits smilar to pear stony pit disease.

Comparison of RNA extractiott methods for a reliable detection of
I r a p e v i n e .fa n I e af v i r u s in infected grapevine s

Nihal BUZKAN* M. A. WALKER**
* Kahramanmarag Stitgii imam Univcrsity Faculty ol Agriculture Departmcnt of Plant

Protcction. 46060 KAHRAMANMARA$
** Departnrent cll Viticulture and Enology, Llniv. ol'Calilbrnia. 95616 D.1t4is (CA), USA

Difficulties extracting high-quality and quantity RNA frofi'grapcvine plants

inlccted by viruscs are ol-ten cluc to high levcls of phcnolics, carbohfiych'ates, or other

compounds that bind arld/or coprecipitate with RNA. We compare here two mcthods

using silica particle suspension and phenol/chloroform with ethanol prccipitation. The

first orrc has bcsn succcssful to scrcen ab<lut 139 hyblicl grapevine planls on wlrich

ncmatodes (Xiphincma irrrlc-r) carrying GFLV (Grapcvine Janle aJ'virus) were lbd. In the

methocl presented, phenolic compounds havc bcen bound to silica particles, then

clinrinatecl by washing with buffer solution conlaining sthanol. It cloes not require

ultracentrilugation. It appears to be widely applicable to particularly difficult plants

tissue.
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Detennination of responses of different bean cultivars againts races of
Pseudomonas syringae pv phaseolicola, causal agent of halo blight of bean

I. Adem BOZKURT Soner SOYLU
University of Mustaf a Kemal Faculty of Agriculture Department of Plant Protection 3 1034

Antakya-HATAY

Responses of different bean cultivars to nine races of P. ,r. pv. ltfutserilit:ola,
causal agent of halo blight of bean, were determined by applying pod and cotyledon
inoculation technique. Race-cultivars specificity was clearly observed on both pods and
cotylcclons. In susceptible cultivars, virulent races causecl water soakecl lcsion in pods.
In leaves, water-soaking lesion surroundcd by chlorotic halo and injected area has
eventually collapsecl. Similar lesions developecl in moderatcly susccptiblc cultivars but
symptouls were associatecl rvitlr nrore browning arouncl the sites of inoculation. ln
contras[, the resistant response, produced the characLeristic hypersensit.ive reaction
(HR), was characterizecl as a small cliscrete browning and tissue collapse at site of
inoculalion, Arnong the cuhivars, Ronra II was found to be susceptible against all
bactcrial strains exccpt race l. $ehirali-9O, Yunus-90, G<iyniik-98 and Karacagehir-90
cultivars were found to be highly resistant against 3,3,5,3 different bactcrial strains;
Rorna II, $ehirali-90, Karacagehir-90 were founcl to be rnoclerately susceptible against l,
2, 3 dif'f'erent bacterial strains respectively. Among the bacterial raccs, race 6, 8 and 9
werc found to be virulent on all bean cr.rltivars tcsted. Race 3, 4 and 5 were found to be
avirulent on all bean cultivars except Roma IL

Studies on the Selective Media for the Isolation of Clavibacter
michi ganensis subsp. michi ganensis

Umit OZYILMLZ Kemal BENLiOGLU
Adnan Mendercs University Faculty ol Agriculture Dcpartment of Plant Protcction

09 rOO-AYDTN

Four semi selcctive agar meclia (D2an, SCM, mSCM and KBT) wcre evaluatccl
lor tlre recovery arrcl visible colony forming tinre oi Clavihacter mit:higanensis subsp.
nichigctnensis (Cmm) and the selectivity of unidentilied bacterial isolatcs from tomato
seed and plants. Recovcry of Cmm on D2an, SCM, mSCM and KBT in comparison to
Nutrient Dextrose Agar (NDA) mediurn ranged lrom 97,3 o/o,20,0 Vo,1O7,O o/o and 64.0
7r, respeclivcly. Percent rccluction of unidentilled bacteria was 36.4 Vo on D2an,27.3 %,

on SCM, 63.6 Vo on mSCM and 9. I o/o on KBT . Visible colonies of Cmm were observed
aftcr 3 days on KBT and NDA, 4 clays on D2an, 6 clays orr mSCM ancl 9 clays on SCM
medium. The dyes (orange g, alizarin red, berberin sullale, nile blue, eosini: g, thionin,
methylc orange, kresol rot and crystal violet) were also tcstccl for inhibitory effect ancl
c<tlony differentiation of Cnrrrr and the uniclentifiecl bacteria. Nile blue ancl crystal violct
inhibited Cntm at 100 mg/ml concerrtration but none of the dyes induced pigmentation
<>f Cmm colonies. Six isolates ol'22 unidentificd bactcria showcd antagonistic effect on
Cmnt.
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Present status of citrus tristeza closterovirus (CTV) disease in East
Meditenanean Region of Turtey

Giilgen SERTKAYA
University ol Mustafa Kcmal Faculty ol' AgricultureDepartment ol' Plant Protection,

31034 Antakya-HATAY

For cletennirration of citlus trees inficctecl with Citrus tristeza colcslerovirus irr the

ficlcl and cletection of infected orcharcls in the East Mediterranean Rcgion of Turkey, a

survey was prograurrned in the citrus growing aleas (Aclana, Hatay, igel, Osmaniye) in
tlrc region. The trees showing clraracteristic symptoms of CTV in the fiel<l conclitions

wcrc dctectccl by scrological method (DAS-ELISA) and biological indexing. Mexican
lime, Duncan grapefruit, Maclam Vineous swcet orangc, sour orangc antl Eureka lemon

scedlings werc used as indicator plants foi indexing of the virus. According to thc

survey, total 52 citrus trees show symptoms ztssociated with The trees showing
symptoms of Tristeza werc found alI provinces except Osmaniye. According to sccdling
indexing, totally l2 plants showed vein-clearing symptom on Mexican limc. But only 9
ol'thosc plants were detccted as positive for CTV by DAS-ELISA. The sample infected

with stubborn was not found by ELISA. The leaves of indicator plants showecl

symptoms were usually smaller in size and has chlorotic. But vein corking and lcal'

cupping symptoms on Mexican limes or other indicator plants werg not found. Thc
citrus trees infectcd with CTV were lound in orangc and rnandarin variet.ies,

rcspcclivcly. Howsvcr, grapefi'uit and lcnron varicLies infected wilh TrisLez-a were uot

dctectcd in Lhc Easl. Mcditcrranearr Region of Turkcy.

Tlre occurence of Rhizomania in sugar beet growing areas of Kastamonu
Sugar Factory

Nazh Dide KUTLUK YILMAZ* Semih ERKAN**
* Gaziosnranpaga Univcrsity Faculty ol' Agliculturc Dcpaltment ol' Plant

Protection-TOKAT
** Acgcan Universily Faculty ol' Agriculture Dcpartmen! ol' Plant Protcction

35 I 00-Bornov aliZtvlig.

Thc prcsencc ol Rhizomania (beet nccrotic yellow vein virus) cliscase was

investigated in sugar beet production arcas of Kastamonu Sugar Factory (Ccnter ol
Factory, Arag, Daday, Devrckani, Ccntcr of Kastamonu, Targkdprii, Tosya-Kastamonu,
llgaz-Qankrrr and Boyabat-Sinop). Sugar bcet root samples collected liom thc fields
showing simptoms of the disease wcrc tcslcd by DAS-Elisa. In 1994, 1995 and 1996,

thc arcas oi8.312,6.921 and 7.565 da were surveyed, respectively. Based on the resr.rlts,

itwaslbundthatthcratiool'thearcaintbctedwiththsdiseasewas69.2 1 o/o,33.12%,

and 56.tt0 %, in 1994,1995 and 1996, respectively.

87



J. Turk. Phytopath., Vol. 30, No. 3-4, 88, 2001

Detection of the spread rate of CCD disease on new citrus planrings and
citrus nurseries in igel

SavaE KORKMAZ* Orhan BOZAN**
* l8 Mart University Faculty ol Agriculture Dcparl.ment ol Plant Protection-QANAKKALE

** University of Qukurova Faculty of Agriculture Department of Plant Protection
01330-Balcah/ADANA

A new clisease which namecl Citrus Chlorotit: Du,att (CCD) was invcstigated for
natural spread in citrus orchards especially igel city at East Mediterranean Region. I I
citrus orchards were totally searched and 8 orchards wcre found infected with this
tlisease although 3 orcharcls werc seern to be healty.7.4l5 citrus trees were scarched ancl
583 citrus trees were found to be inf'ected. High intbction rate detected on Satsuma
orchards with 56.18 %. In citrus nurseries, 1.1 nurseries were detectcd and l0 nurseries
wcrc found inlectecl with CCD cliscasc.

Occurence of bacterial spot (Xanthomonas axonopodis pv. vesicatoria)
on pepper in Qukurova region and researchs on its control

YeEim AYSAN Ozden QINAR
University ol Qukurova Faculty of Agriculture Department of Plant Protection

01330-Balcal/ADANA

Xttnthomonas trxonoltodis pv. vesicutoria was isolated to infected pepper plants
fronr Adana (Karaisalr ve Ccyhan) and Osmaniye provinces. The pathogen was detectecl
flom pepper sceds. Effect of some seecl treatnrents including several clegree of hot
water, NaOCl, HCl, cupric asetat, 8-hydroxyquinoline, bronopol (Bronotak, Agroevo)
ancl streptomicin on bacterial spot caused by Xunthomorxus alonoporlis pv. vesitetoria
on pepper seeds were investigated. Effect oi l.hcse trcatments on seed gennination were
also determined.

Determination of grapevines leaf roll virrzs (GLRV 1+3) distribution by
season and plant organs in Hatay using ELISA

AyEe PEKEKTi Kaclriye QAGLAYAN Mona GAZEL
University of Mustata Kemal Faculty ol AgricultureDepartment ol Plant Protection

31034-Antakya/HATAY

Distribution of grctpcvines lcaf roll yirus (GLRV I and CLRV 3) were
determined in grapevincs of Hatay province according to phenological stages and plant
organs by ELISA cluring thc periocl of 1999-2000. August, Scplentber, ancl Ooober
wcre dctermined to be the most suitable periods to detect the virus whereas root, major
and young leaves, unriped berrics, ripe fruit, and skin tissue were determined to be the
most suitablc olgans. Tl're virus lhat is irr clormant cycle was only cletenninecl in skin
Lissue, however, during the period of spring season it is determined in flower cluster.
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Determination of the incidence of cucumber mosaic vilus (CMV)
infection in the field in Tekirda! province

Gassan fOflU
Trakya University Tekirda! Faculty of Agriculture Department of Plant Protection

59030-TEKiRDAG

Studies have been to reveal status of grapevine virus diseases that negatively

effect grapevine production. A research was carried out to detenline occurrence and

spatial distribution of CMV in the grapevines. Totally 592 individual plants of Yaprncak

variety were evaluated by ELISA and 2-5 of total plants were found infected by CMV
(4,22 ok). Mosaic like yellowing, vein clearing on the leaves, relatively reduced rachis

and grapes were observecl on infected plants. Spreacling of the virus in the grapevines

looks like by infectecl vegetative progation nraterial. No vector of the virus has been

obscrved in grapevine in detected plots.

Determination the incidence of PNRSV and ApMV rose viruses in rose

by ELISA in the Eastern Mediterranean region

H. Murat SIPAHIOGLU* Behget Kemal QAGLIR**
Saadettin BALOGLU**

* l00tlr Year University Faculty ol Agriculture Department of Plant Protection 65080-VAN
** University ol Qukurova Faculty ol Agriculture Department ol Plant Protection

01330-Balcah/ADANA

The incidsnce of Prunus necrotic ring,spot virus (PNRSV) and Apple mrtsaic

virts (ApMV) on cut roses were investigated by serological techniques in Eastem

Mecliterranean Region (Adana and igel Province). Creenhouses occupying 45 da wcre

visited and inspected. PNRSV infected individuals were detected by ELISA among the

widely grown varieties Athena, Pareo, Tineke, Vega, Sonia, Helmuth Smith, Dallas,

Osiana, Jakaranta, Starlight and Madellon. No ApMV infection was detected among the

t.estcd rose samples.
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The effect of soil solarization on grcen onion and spinac yield and
purslane (Portulaca oleracea L.) in Diyarbakrr conditions

Aygen Sema TEKIN* ismail eifunu**
* Tarrm it uiicttirtiigti-olYARBAK|R

** Dicle University Faculty ol Agriculture Department of Plant protection

2I 280-DIYARBAKIR

This study was carried out to determine the effcct of higher soil tcmperature in
two different soil depth, 5 and 20 cm effect of solarization on yielcl of green onion ancl
spinach, also on population of Portulaca olerttc:ett L. in Diyarbakrr conclitions between
l3 August-14 September 1999. The highest soil temperature was measured at 5 cm soil
depth at the front irrigated plot and add inigarcd plor as 54.5 and 51.5 oc respecrively.
The effect ol solarization on yield of green onion ancl spinach werc cleterminc<l
important as Vo 32.62 and o/o 19.90. Four weeks solarization had decreased 7o 6l .ll
population of Portulaca olerttcaa L., and this decreasing was as much as 3.87 times
with rcspect to control.

TELDOR SC 500 - The first version of a new chemical group

Necmi AYDOGDU Thomas BUSCHBELL ilhan KURAL
BAYER TURK Tarrm ilaglarr l9 Mayrs Cad. No: I Kar: 8 giEli / iSteNSUI_

TELDOR sc 500 (common name: Fenhexamid) is a protcctive specil'ic
lungicide which belongs Lo the newly discovered chemical group of hydroxyanilidcs. As
a resuh ol its novel mode of action, fenhexamid shows no cros-resistancc to fungicicles
o[ othcr chcnrical groups. Il has excellent long-tcrm activity against Botrytis on grapcs,
berries, vegetables, lcgutnes and ornamentals and also givcs vcry goocl control ol'
Monilinia spp. infections in stone fruits and considerably reduces S<:lerotinict
sc:l.erotiorwn infections in vegelables. Telclor is non-toxic to honey bees, bunrble-bces
ancl olher beneficials ancl is thus iclealy suited lor IPM prograrrres,
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Studies to determine the infection rates, disease severity and the agents of
fungal diseases causing economic losses in the spinach fields of Eskiqehir

and Ankara

Ahmet ARSLAN* M. Timur DOKEN**
* Tarrmsal Araqtrrmalar Genel M i..idiirl i.igti, 06 1 72-Yenimahal lelAN KARA

** Adnan Menderes University Faculty of Agriculture Department of Plant Protection,
09100-AYDtN

ln this study, infection ratio of plants and disease severity of clowny mildew
(Peronospora J'arinosa f.sp. spinaciae), lcal spot cliseases (Cladosporium variabile) and
root rot ancl clamping ol diseases (Rhizot:tonia solani, Fusarium solani, Fusarium
oxJsporunx, Fusarium equiseti, Fusarium helcrosporunt, Fusarium lateritium, Fusariunr
moniliJbrnte, Curvulcu'ia t:lclr,rtta, Alternaria alternata, Drechslera wokiniuna) were
detcrmined in commercial spinach fielcls in Ankara ancl Eskiqehir piovinces from I997
to 1998.

Preferences of agrochemical usage of greenhouse farmers in Antalya
rcgion and manners of agrochemical markets in this matter

Fahri YIGIT Nuh BOYRAZ

Sclguk University Faculty oi Agriculture Department of Plant Protecion, 42031-KONYA

As a result of questionnaire study which was conducted on Agrochemical
nralkets ancl farrners, il was louncl that most problenr were nematode (17.89 o/o),downy

mildew (12.63 o/o) arrcl gray molcl (12.63 ok) in Antalya region. Dithiocarbanrate
furrgicides ancl copper proclucts against Alternariu solani anddicarboxamide compouncls
against Botytis cinerea are used commonly compared to other ones. Popular
agrochemicals which were known by farmers ars mancozeb, maneb, methamidophos,

clichlorvos, glyphosate isopropylaminc salt ancl metlryl bromide. ln acldition, results

showed that the agrochemical markets recommended to the larmers inconvenient
pcsticides againsl. some discases and they prefer the chcmical control as primary way to
control plant diseases to other control measures.
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Investigation on the reaction of the some apple varieties against
Gyntno sp o ra ngiunx c onlus um Plowr.

Abdullah ATLAMLZ* Unal ERKAL* Ilhan KURAL**
'F Ankara Zirai Mticadcle Merkcz Araqtrrma Enst. 06172 Yenimahallc/ANKARA

** BAYER TURK Tarrm ilaglarr l9 Mayrs Cad. No: I Kar: 8 gi$li/ iSfRNSUI-

Tltis study was carried out so as to exarnine thcir respousc or somc apple
varieties against Gymnosporangiunr confir.ran in lsparta (EEirclir), Burdur (Mcrtcz-
Bozlar) betwcen 1994 and 1997. Becausc ol thc discase on applc trces inoculated at

Elirdir Horticulturc Reseatch Institute orchard was nol occurrccl, the evalualion was nol
donc in 1995. The tlisease was not uniform owirrg to non unifonn of nursery adaptaliotl
ancl lhis ol'shoot occulring, altlrough lhe cliscasc was cletcmrinccl on tltc leaves ol shools

by <lbscrving at nurserics ol Bozlar in 1996. Thcrclorc, it was concludecl that thc
evaluation was not suitable. Since the suitablc conclitions occurlecl by natural
inoculation in 1997, the c<lunting and evaluation wcrc donc. Accorcling to thc obtainccl
rcsults, although the symptoms on Mutsu and Hiirycmez has bccn observccl the damagc

has not been important, whcreas the damage has becn important on Staymcret, Staring
Delicious, Demirclma, Starkrimson Delicious. The casual agcnt was confirmcd by J.A.
Parmelee as G y mn o sporttn g,i unr c onJits unt,

The stucly of the reactions of wheat loose smut ((tstilago nuda tritici
Schaffn.) on sorne varieties and lines in Eski;ehir province

Aydan ARAZ* Necati BAYKAL**
Ankara Plant Protection Central Rcsearch Institutc 06 I72-YcnimahallciANKARA
Ul uda[ Univcrsity Facul ty ol' Agriculture Dcpartmcnt ol' Pllnt Protccr ion

16059-Cdraikle/BURSA

In this study, which was carried out in 1992-l9L)3 irr Eskigehir, sonlc
obscrvations were madc on tlre biology of' loose smut of whcat IUstilago nuda tritici
(Schal-in.)] and reactions were dcterminccl on 49 varietics and Iines ol whcat. At thc cnd
of thc inoculation work wlrich wcre done bcfore and al'ter thc pollirration of varieties aud

lines of whcal, il was fonucl thal wheat is rnorc susccptible to loosc smut beforc
pollination. Thc whcat grairrs irroculalccl with spores ol loosc snrut welc plantccl carly
and lalc ancl it was seen lhal thc highcst inlcction rale carnc oul lhe early sceding.
Rcactions of 49 varieties ancl littcs o[ wheat a-{ainst loose srnul werc dctcrrninecl. Ol
thcsc, "Es9l/ SBVD2 17,Es90ll, Es91/SBVD2 23, Es9ll MAKBVD2, Esgl/SBVD2 tt,

Estt4-16, Es9l/SBVDI 21, Es9l/SBVDI 22", conrmon ancl clurum whcat lincs ancl "

Boltrl 29'13, Hybridl3, 4-ll, Krrag-66, Scrtak, Atay-8-5, Q-1252" common ancl durum
whcat varicties, showed a dcfinitc rcsistance in both carly and latc sceding.
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Fungal pathogens causing root and crown rots on cabbage grown in
pasinler plain of Erzurum

Cafer EKEN ErKoI DEMiRCi
Ataturk University Faculty of Agriculturc Department ol'Plant Prorection 25240-ERZURUM

Thc objcctive ol this study was to detcrminc fungal agents causing root and
crown rots of cabbage grown in approximatcl y 50 o/o of procluction arca in Pasinlcr,
Erzurum during 1999. The results of the study showed the prcsencc ol Fusuriunt
culmorunt, F. aeluiscti, F.Jlocciferunt, F. oxysporunt, F. solani, F. solani var. tnarlii 1.2

and Rhizot'tonia solani anastomosis groups (Ac)-2 type I and AG-4. The pathogenicity
tcsl,s performed on lhe iri Ba:g cabbagc indicated that R. solani (Ac-4) caused death of
all o[ the plants inoculatcd. Howcver, the species of h-. culntot'um, F. solani and R.

solani (AG-Z type I ) causcd se vcrc lcsions on the root and crown of cabbagc.

The ef'fect of salicylic acid and acetylsalicylic acid on the chickpea root
pathogens in vitro

Harun BAYRAKTAR F. Sara DOLAR

Ankara Univcrsity Faculty of Agriculturc Department ol Plant Protcction
06 I I 0-Drgkapr/AN KARA

The effect ol'dill'ercntdoscs (0.5, 1,2,4,5,6,1,tt,9, 10, tl, t2, 13,14, t5 an<l

l6 ntM) ol'salicylic acid (SA) and acet.ylsalicylic acid (ASA) on mycclial growth ol'wilr
arrd rtrot rot pathogerrs (1,-usarium o.uysporutn.l.-. soluni, F. acuminatum, F. nnniliJornrc,
F-. sumbucittum, F. cquiseti, Cylinelntcarpon tonkincnsa and Rhizot'tonia solani)'itr
clrickpea (Cicer arictirtunr L) werc invcstigatccl. Low doscs (0.-5,1 and 2 mM) of both
SA and ASA werc not l'ound eflcctive against all thesc pathogcns. The growth ol'
I'-usarium ol:yslrorum, l'. solani, F-. ecluiscti anrJ I.'. sambLtcitrLtm on PDA was inhibitcd
rate ol l0o o/o by 6 mM close of SA ancl R. solani, c. tonkinense, F.monilitbrtne lnd F-.

acuminatutn hy 4,7,8 and 13 rnM, rcspectively.The mycelial grou,th oJ F-usoriunt
o.xyspo,'um, F. solani and C. tonkinc,nse on PDA plates inclucling l3 mM ASA was
inhibitcd rats of 100 o/o, R. solttni ancl /L'. equiseti by l0 mM, F. moniliJbrnrc ancl F.
samhut:inum by l2 mM, and F. atuntinqtumby l6 mM.
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Eff'ects of some fungicides on prevention of fungal contaminations in
yitro propagation of kiwifruit

Himmet TEZCAN* Nuray SivRitBPn**
* Uludag Univ. Faculty ol Agriculture Departnrcnt ol'Plant Protcctior.r

16059-CttrUkle/BURSA
+* Uludafi Univ. Faculty of Agriculture Bahge Bitkilcri BOliimii 160-59-Gdrilklc/BURSA

Irr this study, firstly, the lungi genera were clslermined tlrat is causecl fungal

corrlanrinatiorrs cluling in vitro propagatioll of kiwifruit ancl than the elfects of
mancozcb, chlorolhalonil and iproclione on prevention of thc fungal contaminations
were carried out. The most commonly iclentifliecl lungi for 2000 ancl 2001 years were
Alternario spp. (-52 clo ancl 50 Vo), Fusariunr spp. (6 Vo and l0 Vo) and Penicillium spp. (4
o/o ancl 5 o/o), respectively. The fungicicles were usecl in the vineyard prc-taken explants.
At the end of the study, the most effective fungicide was chlorothalonil and the

l'ungicide recluced fungal contaminalions lrom 18.2 o/o to 6.9 70 on shoot tip cultures,
from 28.0 o/o to 3.1 % on nodal scgment culturcs.

Identification of causal agent of some rice diseases and determination of
rate of infection in rice growing areas in Trakya (Thrace) regioll

igtn enqa cAN* Ahrnet CITIRT'* Gassan KOKLU**
* Trakya University Graduatc School ol Natural and Applied Scienccs -TEKiRDAG

** Trakya UnivcrsityTekirdaf Faculty ol' AgricultureDepartment of Plant Protection
59030-TEKiRDAC

In ordcr to dctcrrlirre sorrrc ricc discascs which reduces yield and quality and

causcd by plarrt patl'logenic fungi in Thrace Region this study was conducted during thc
years of 1998 and 1999. LcaI brown spot caused by Hclminthosporium sp., leal'and
glunte spots causccl by Alternaria sp. arrcl heacl blight causccl by Fusarium spp. wcrc
cleterminecl rnajol cliseases in ricc crop. Root rot pathogcns <lf rice in Trakya Region
wcre cletenrrinecl as; I.-uscu'iun equiseti (Corda) Sacc., F'. o.\:ysporum Sclecht agent of
black kcrncl ancl glumc disease. Therc wcrc no evidcncc of plant-pathogcn rclationship
betwccn Hemic'ola sp., Aspergilll.r sp. and Trichothet'um roseum (Pers.) Link cx Glay
specics of lungi wlrich were isolatcd lrom rice and sccd samples in Trakya Rc,uion.

Those species probably were secondcr pathogens on ricc crop in storage conclitions
which reduce quallity of yield by decomposition. It is allusive thc leal blight of ricc
which is thr: most important diseases on this crop was not determined in Trakya rice
growing areas in Turkey.

Yusuf TUG**
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Detennination of fungal diseases of apricot and incidence in
Malatya-Elazl! region

Hiilya OZCOIIBN AIi ERKILIQ
University of Qukurova Faculty oi Agriculture Department of Plant Protection

01330-Balcalr/ADANA

In tlris stucly, cletermination of fungal cliscascs of apricot ancl clisease inciclence
wsrs aimecl in Malatya ancl Elazr! provinces. Survey was conclucted in 2000 and 225
plantations wclc sulveyecl in both provinces. Accorcling to the survcy resulls, the fungal
cliseasc of apricot were cleterminecl as Cytosportt sp. (Cytospor? cancor. ancl twig
clieback), Monjliu /ara (brown rot), Cot'yneu.m beijerincl<ii (shot hole cliseasc),

commonly and Stereum sp. (silver leaf disease), rarely. In all of survcyed arcas, it was
detcrmined that, the incidcnce of twig infection of Cytosportt cancer was up to 90 Vo

with chancing according to the provinces trnd caused tree death wilh level of 25 o/o.The

discase incidcnce of Monilia /nxa determined as 48.3 o/r,, of leaves inlection ol'
Corynattnt beijerinckii as 28.7 o/o and of lruit infection o[ it as 17.7 Vo. Stereum sp.
(silver leaf disease) was found in collection parsel of Malatya Provincial Management
of Agriculture commonly and on one tree in a plantation surveyed in Akqadaf.

Detennination of barley slnut races (Ustilago hordei (Pers.) Lagerh.) in
Mediterrenean Region

Fahri TATLI* Ercan CANIHO$* Atilla ATAgx*
Veli QETiP*xr' Fatma VAKKASOf, 1g*xr.r.

'F Adana Plant Protection Research Inslitule Kcipriik0y-ADANA

"* Qaldag Tohumculuk -ADANA
*** Syngcnta Tarrm ilaglarr- iZMiR

:k:k'r"' Agricultural Research lnstitute -KAHRAMANMARA$

In this project, carriecl out between 1993-1999, -59 barley smur isolates were
collcctcd from barley fields in provinces of the East Mediterranean Region of Turkey,
and 27 barlcy smut races were determined from them. It was determinecl that 4 of the
races obtained from the region were the same with Tapke (1945)'s races while 23 of
l"hose were found as new races. Serife barley cultivar was found as resistant to all
isolates except race number l8 isolate while Kaya and Suleyman cultivars adopted to
the region resistant to all barley smut isolates collected from the region in the
dctermination studics of reaction of cultivars to races obtained from the Mediterranean
Rcgion.
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A study on determination of pathotype frequency within barley powdery
mildew populations

Ahmet ZEYBEK* ismail TURGUT**

'k Mu$la Univcrsity Fcthiye Ali Srrkr Mcllaro Kogman Mcs. Yi.ik. Ok.Fcrhiyc-MUCLA
** Adnan Mendcres Univcrsity Faculty olAgriculturc. Dcpart. ol'crop Scicnccs

09IOO-AYDIN

In this study, it was aimecl to clcl"emrinc l"hc virulcncc pathotypc frequcrrcy ol'
powdcry rnildew (Erysiphe graminis l.sp. hordci) louncl on thc wilcl barlcy, variatiou as

a furrction ol time. Macro pathogcn populaliotrs wcrc clctcrrnincd by cxamirring thc
satrrc charactcristics. Pathotypc ft'equcncics in samplcs ol acrial populations of barlcy
powclcry rnildew (Erysiphe grantinis l. s;t. hordei\, which wcre collcctcrl in wild [arlcy
populations arcas atrcl in succcssivc lrcriocls of lirnc, wcrc cornpcrccl usirr_u WIST (Wirrcl

lnpact Spore Trap) and trap plant tcchniques. Pallrotypc lrcqucncy. ol'pow<lcry rnilclcw
changcd duc to spor collecting tirnc and spor collccting tcchnique. Accorclin-u to thc troth
tcclrniques, thc nunrbcr ol'pathotype was cxtrcnrly hr-uh in on thc samplc. but it was
founcl that widesprcad pathotypcs frcqucncy was lcss than that o[ thc prcvious rlnc. It
was dctcrminecl that tlrc l'requcncy of widcsprcacl pathotypcs changcd at cvcry spor
collccting timc. Thc valucs of thc lriglrcst pathotypc licqucnccs (ll.37c/(') wcrc slrorvn in
Bornova location during thc sccond spor collccting tinrc with thc trap plar.rt tcchniqr.rc.
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