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lnvestigations on the Effects of Various Soil Steriliza.tion
Types and Some Fungicides Used in Vegetable Seedbeds'and

Greenhouses to Soil Mycoflora in Ege Region (1)

1 - Seedbeds studies

Mahdnrne ESENTEPE Aytiil SABTBAY Osrnan YALQIN

Regiomra,l Flarnti Pr,otectiour Researdh InEUfttnxbe B'ornova, tarrlir/fTtlRKg-Y

ABSTRACT ..,''.' ".

fire present study has been conducted in order to determine the
effects of several fumigants and a fungicide which werg used in,.,Foil
sterilization and also systemic fungicides used for control.of ,powdery
mildew on soil mycofiora. In addition to this effects of pesticides, the
physical and chemical properties of soil were also examined.

Experiments were carried out in the vegetable seedbeds at Bornova
Regional Plant Protection Research Institute and in Manisa.

In the consequence of these studies 42 fungi were determined and
Gelasinospora cerealis Dowding is a new record for the mycoflora of
Turkey.

INTRODUCTION '

As known, the soil which is the purposes without considering their
source of agriculture and provides side-effects have destroyed the aho-
survival of microorganisms is a ve mentioned halance. Actually,
very comlex and a living system. In many workers reported that vari-
this system host plant, pathogen ous sterilization types of soil with
and microorganisms are in a natu- different pesticides effected soil
ral balance. In many places a lot of microhiology (Katznelson and. Ric-
pesticideshavebeenusedforvarious hardson 1g43, Warcup 1951, Kre-
purposes in recent years. utzrer 1960, Mughogho 1g68, Kaastra

The fact that fungicides, herbi- and Gams 1973, Warcup 19?6, Rai
cides, h€matoeides and insecticide, and fiwari lg77r.
have ,been applied continuously to Applying the pesticides continu-
the soii and plants for the different ously, eaused the change of soil na-

I Ttlls stturdy was suppornt'ed ,bV rthe Scri,ernrtii'fflc anrd TlechnLisail Res,ea^rch Co,unc,il
of TurikeV (Ankara-TOAG 364).
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ture and at the as the result of this,
some problems are born as soil-bor-
ne diseases, soil-tiredness and envi-
ronmental pollution. Also, effects

of fumigants and fungicides on
the physical and chemical qualities
of soil are reported in manY Papers
(Paee and Craddock (1965, Smith
1968, Hoper et al, 19?1).

Especially in our country Plant
protection studies generally eoncer-
ned with pathogen itself up to da-
te. A few studies were reported on

the effects of pesticide applications
on soil microorganism besides the
pathogen.

Several fumigants, fungicides
used in soil sterlization and syste-
mic fungicides used for control of
powdery mildew were found to be

effective on mycoflora by the Pre-
sent study. In addition to this effect
of pesticides, the physical and che-
mical qualities of soil was also exa-
mined.

MATEnIAIfi and METHODS

Methylbromide, Formalin, Brassi-
col-20, Benlate, Enovit-Super, soil
samples, various laboratory means
and necessities and chemical subs-
tances are the matcrials of this

study.

Fumigants, fungicides and dosa-

ges used in the experiments are gi-

ven in table 1.

Table 1. Tested chemicals and their dosages.

Name of the
chemical

Percentage of the aetive
ingredient

Dosages

p2 100 lt
water

Methylbromide
(Dowfume MC-2)

Methylbronide 98 %
Chloropicrin 2 %,

100 gr

Formalin Formaldehit 40 7;, 300 cc

Brassicol 20
Pentachlora nitro benzene
20,%

30 gr.

Benlate
Benomly <Methyl -1-
(tsutyl-carbomyl) -2- bena-
midazole carbamater, 50 %

30 gr.

Enovit€uper Thiophanate methyl, 1 0 % 40 gr

-2-
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Experiments were conducted ac-
cording to Randomized Plot Design
at Bornova Regional Plant Protec-
tion Research Institute and in Ma-
nisa.

In Manisa, the experiment was
designed with four characters as
Methylbromide, Formalin Brassicol-
20 and control; at Institute, in addi-
tion to these chemicals Benlate,
Enovit-Super Nlethylbromide + Ben-
late, Methylbromide + Enovit-Super,
Formalin * Benlate, Formalin *
Enovit-Super were used and the
experiment was designed with 10

characters.

Methylbromide, Formalin and
Brassicol-2O were applied before the
seed sowing, systemic fungicides
were used during the transplanting-
stage of seedlings as transplant
water and then three times with 15

days intervals as foliar sprayings.

Soil samples were taken from 0-15
cm depth of soil according to the
Meredith's (1940) method for four
times as follows: before applying
Methylbromide, Formalin and Bras-
sicol-20 to the soil; after applying
and airing; and then one and two
months later. In systemic fungici-
des, soil samples were taken three
times, before applying and one week
after applying as transplant water
and one week after the foliar spra-
ylngs.

Soil samples were cultured as soil

plate (Warcup, 1950) for all fungi,
soil dilution plate for Phytophthora
spp. (Johnson et al 1959) and trap-
ping method for Rhizoctonia solani
Ktihn. (Papavizas and Davey, 1967).
Peptone Dextrose Agar*Rose Ben-
gal + Streptomycine * Penicilline
medium used for all fungi, L /o
PDA+BNPRA and Water Agar me-
dia were used for Phytophthora spp.
and R. solani respectively.

Mycoflora studies were conduc-
ted in the growth chamber at 24 T
2'C. Petri dishes were examined af,
ter three days of incubation and
each fungal colony was marked on
the bottom of the plate as soon as
it appeared. Where fast growing
fungi likely to overgrow and sup-
press slow growing ones, they were
removed from the plates and cultu-
red separately for later identifi-
cation. All fungal colonies were
counted, identified and recorded as
number of colonies in per gr. air-dry
soil.

Trapping method was employed
for R. solani. Five pieces of a trap
plant were placed into the dishes,
in five replications. The percentage
of Il. solani was found by consi-
dering the average of five replica-
tions.

On the other hand, the soil samp-
Ies were analysed from physical and
chemical standpoint at Toprak-Su
Btilge Miidtirli,ipii in Izmir.

RESULTS

Results of the experiments carried Research rnstitute: Actinomucor,
out at Bornova Plant Protection Alternaria, Aspergillus, Botryotric-

-3-
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hum, Botrytis, CePhalosPorium,
Chaetomium, ChrysosPorium, Cla'
dorrhinur& Cladosporium, Curvula-
ria, Doratomyces, Fusarium, Gela'
sinospora, Gilmaniella, Gliocladium'
Helminthosporiun, Humicola, Me'
lanospora, Myrothecium, Peacilomy'
cesr, Papulaspora, Penicillium' Pho'
ma, Phytophthora, PytNum, ScoPu'
lariopsis, Sordaria, Stachybotrys,
Stemphylum, Streptomyces, Thiela-
via, Trichoderma, Ulocladium, cer-
tain unknown fungi and genera be-
longing to the Mucorales order are
isolated from the tomato seedbesds.

Aspergillus spp., Fusarium spp.,
Penicillium spp., Trichoderma sPP., "

Gilmaniella sp., I)oratom;rces sp.,

Botryotrichum sp., Actinomucor
spp., dominant colonizers funtgi in
experiments.

Soil samples were taken periodi-
cally, as mentioned before, from the
fumigants and fungicides applied
tomato seedbeds, the total number
of fungi were given in Figure 1 and
2, percentage of R. solani in Figure
3 and 4.
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5 and 6, percentage of A. solani in
Figure 7-8, during 19?8 and lg?g.

In addition to this effect of pes-
ticides, the physical and chemical
properties of soil were also investi-
gated.

Brassicol-2O, Formalin and Met-
hylbromide were not significanily
effective on saturation, pH,lime and
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- Results of the experiments
performed in Manisa: In our expe-

riments with Brassicol-2O, Forma-
lin and Methylbromide in 1978 and
1979 Actinomucor, Alternari,a, As-
pergillus, Botryotrichum, Botrytis,
Cephalosporium, Chnetomitirt1 Cla:
dosporium, Cladorrhinum , Cylind-
roca!trnn, Doratomyces, Fusarium,
Gilmaniella, Gliocladium, Humico-
la, Macrophomina, Melanospora,
Mortierella, Myrothecium, Papulas-
pora, Penicillium, Phoma, Scopula-
riopsis, Sordaria, Stachybotrys,
Stemphylum, Thielavia, Trichoder-
ma, Ulocladium, Verticillium, steri-
le, certain unknown fungi and ge-
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organic matter, whereas they decre-
ased the salt concentration in Ma-
nisa. Althought Formalin, Methylb-
romide were not significantly effec-
tive on PzOr, but Brassicol-20 decre-

ased it. The effects of Brassicol-2O,
Formalin and Methylbromide were
not important on KzO which is na-
turally aboundant in experimental
plots.
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DISCUSSION

In a1l of the exPeriments in both
years. Brassicol-20 effected the soil
mycoflora as qualitatively but not
quantitatively.Total fungal flora
increased in proportion to control
because of the dominant colonizer
of Gilmanielle, Fusarium, Aslrcrgil-
lus and Penicillium fungt. In both
years in the same exPeriments the
population of R. solani was found
lower than the control. As a matter
of fact, Brassicol-20 was known an
effective pesticide in eontrol of B.
solani which was determined as the
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SoiI sterilizatlon was the most

effective method for control of soil-

borne plant Pathogens and it was

used successfully in many countries
(Jancarik and Temmlowa, 1963;

Kreutzer, 1963; Born, 19?1).

Pesticides aPPlied to soil have an

effect on microorganisms as quali-

tative and quantitative and this re-

sults cause the change of the mic-
robiological balance. The effects of

these pesticides on mYcoflora and
soil fertility were as follows:
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EFEECIIS OF' SOIL STffiILTZATIOT'I TYIPES

rnain agent of damping-off disease
in the experiments carried out in
Turkey and the other countries
(Kreutzer, 1960; Kreutzer, 1963; Ka-
rahan, L972; Karcrho$lu et al, L972) .

One week after the application of
Formalin the total population of
fungi decreased in both years ho-
wever in the second year experiment
at Institute the total fungi popula-
tion was increased due to Penicilli-
um and Aspergillus population. Alt-
hough there are some variations in
the other samples, generally For-
malin reduced the total number of
fungi. The same result was found
in the studies of Warcup (19b1) and
Naumann (1970).

After applying Formalin, Tricho-
derma species increased. Tkris re-
sult is of great importance from the
standpoint of biological control of
pathogens. When Formalin was
applied to soil, Trichoderma species
can recolonize easily and this result
was found in rnany studies done by
many workers in the other countries
(Warcup, 1951; Kreutzer, 1960;
Mughogho, 1968).
. Formalin reduced the population
.of R. solani in both experiments. As
A matter of fact the same results
,were found by Warcup (1951), Kre-
,utVer (1960) and Jancarik and
,Ternmlowa (1968).
. Methylbronnide increased the to_
tal number of fungi because of the
dominant recolanized of some ge_
nera.' Ttris increase s/as due to the
fact that Botryotrichum sp. penicil-
-Iium spp; in In'stitute, Aspergillus
Spp., Fusarium spp. and Stachybot-
rys sp. in Manisa were dominant re-

colonizer. Wuest and Schisler (1968)
recorded that nfiethyltbromide incre-
ased the total fungal population. At
the same time Methylbromide redu-
ced the number of genus in general,
by effecting the fungi as qualitati-
veIy.

Except the second year of Institu-
te experiments Methylbromide was
found generally effective on R. so-
lani in seedbeds as in many studies
done in the other countries (Mun-
necke and Ferguson 1953, Kreutzer
1963, Mughogho 1968, Munnecke et
al 1978). Ttre fact that Methylbro-
mide has a fungicidal effect and also
increases antogonistic fungi such
as Aspet'gillus and Penicillium
may play a role on the above menti-
oned results. Whereas the different
result in the second year of Institu-
te experiment may depend on very
low number of Aspergillus and
Trichoderma species.

In the combinations of all the fu-
migants and systemic fungicides
when they were used as transplant
water they decreased the total fun-
gal population, except in the first
year. trbrmalin * Benlate increased
the total number fungi because of
the Doratomyces sp.

In the combinations of the fumi-
gants and systemic fungicides as
foliar sprays decreased the totat
number of fungi, but in the first
year Formalin+Enovit Super and
lMethylbromide+ Benlate increased
the total population of fungi, cau_
sing an increase of penieillium,
Fusarium and penicillium, Fusari-
um, Alternaria populations respec-
tively.

-8-



When systemic fungicides were
used alone, the application of Ben-
late and Enovit-Super as transplant
water and foliar sprays generally
decreased the total number of fun-
gi in both years, but in the first
year, the application of Benlate as
foliar sprays increased the total po
pulation of fungi because of Asper-
gillus. As a matter of fact, Berg and
Bollen (1971) Kaastra- and Gams
(1973), Faassen and Van (19?4),

and Oku et al (1979) reported that
Benlate decreased the total popu-
lation of fungi as in our study.

In the combinations of the fumi-
gants and systemic fungicides For-
malin+Benlate did not effect the
population of R. solani in both of
the applications. Methylbromide+
Benlate, Methylbromide+Enovit
Super decreased the R. solani popu-
lations in both of the applications.
This result has a great importance
from the point of view of being used
widely in practice. Applying Ben-
labe alone as trasplant-water did not
effect the population of 8,. solani,
but when it was used as foliar
spraying and in both of the appli-
cations of Enovit-Super decreased
R.solani populations. It was found
that Benlate decreased R. sol,ani

M. Ff'{EMMPiE, A. SARItsAY alxd O. YALCIN

population in many studies done by
many workers (Allam et al 1969; Al-
Beldavi and Pincard, 1970).

It was found that pesticides effec-
ted both soil mycoflora and physical
and chemical qualities of soil in the
other countries (Kreutzer, 1960;
Page and Cradock 1965; Smith 1968;
Hoper et al 19?1).

In tihe present str.rdy Brassicol-2O,
Formalin and lVlet/hylbromide have
not an important effect on satura-
tion, pf,I, lime, organic matter and
IGO, but decreased the salt con-
san'tration in soil. As a rnatter of
fact it was recorded that fumigants
can change the salt as qualitatively
and quantitatively (Kreutzer 1960).
Brassieol-20 decreased the amount
of the available PzOs in soil, For-
malin and Methylbromide have not
an important effect on it. But Page
and Craddock (1965) and Smith
(1968) recorded that tlhe fumigar-rts
increased PzOr in soil.

ConsequenU5t, the data from the
pnesent study showed some variati-
ons in accordance with years and
districts. It follows from this again
that, actually, it is very difficult
to deeide on the soil fungi studies.

Oznr
EGE BOI.ciEsi SEtszE TioTT"ix vE SERALARINDA UYGULANAN

QE$iTr,i TopRAK srEnilizAsyoN ripr;nni iris sazr
TUNGUSiTT,ERiN TOPRAK MiKOT''IORASINA

ETKILERI Uzpniuo,u ARASrrRrvrar,AR

l.Fidelikteytiriitiilengalrgmalar: ktilleme savagrmrnda u}rlgulanan
Bu gahqma, Ege trdlgesi fidelik- sistemik funrgisitlerin toprak mi-
lerinde toprak sterilizasyonunda koflorasrna etkilerini saptamak
kullamlan fumigant ve fungisit ile a,macryla ele alurmrgtrr. Bunun ya-

-,9 -
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nrsra l<ullanrlan pestisitlerin top
ra[rn fiziksel ve kimyasal iizellikle-
rine etkileri de incelenmiqtir.

Denerneler Bornova tstilge Zirai
Miicadele Aragtrrrma Enstitiisii de-

neme ibatrgesinde ve Mani'sa'da ol-
mak i.izere iki yerde agrlmrgtr.

Qahgmalar sonunda 42 fungus
genusu saPtanrnrgtrr. Bunlardan
Gelasinospora cerealis Dowding
Ttirkiye miksflorasr igin yeni fun-
gustur.

Metillbrsmit ve Brassicol 20 uY-
gulamasr genellifl<Ie toplarn fungus

poputasyornrnu arttrrdrfr halde,
Formalin ve furnigantlann siste-
miklerle korrnlbinasyonu genellikle

azaltrlmrgtr.

Metilbromit, lbrrnalin ve Brassi-
col 20 saturasyon, pH, [<ireg, o€8-
ni[< rnadde ve Kzo tiserinde tinernli

'bir de$iEiklil< yapmamalanna kar-
grn, tuz konsantrasyonunu dtiSiir-
m-iiqlerdir. Brassicol 20 topraktal<i
ahnabilir Pzorr mil<tanm azalttr[r
halde, Fbrmalin ve I!fletilhromit bu
miktarda iinemli bir depiqiklil< yap-

marmgtrr.
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Leaf Spot of Sunflower (Septoria helianthi Ell. et Kell.) in the
Black Sea Region of Turkey

Faruk AYAAIN

Re$ionarl P'lanlt Frofte'clLiorr Res'eardh lln$triltulte Sarmlyur/ffilRKEY

AtsSflRACT

In the B1ack Sea Region o,f Turkey we first recorded tlhis'patho-
gen on 26 May 1980 on sunflower a0 Qmarlft village of Samsun and
then in Tokat and Arnasya provinces. The determinatioar of this spe-
cies was first made in Tur,key ,by us according f-o trhe rneasurements
of pycnidium and pycnispores as well as the other morpholorgical cha-
racters, althourgh t{he causal agent was previously dhserved in Tlhrace.

TIhe disease was dbserved on sunflower variety Vrrumlk 8931 in
our experime.ntal plots. The angular or suib.circular dark brown spots,
in up to 2 crn diameter, dweloped on the leaves. Dark colored, su,b'
globose and surbepiderrnal pycnidia nreasuring, 109.71 x 126.76 micron
in average developed on ttrese spots.

There are many pycniospores in pycnidium. Ttre pycniospores
which are fryaline, granular, Iong, slender, straight or slightly curved
and averagely with 3 septate measuring averagely 3.22 x 57.20 micron.

Durfurg $lnuner lbotth in 1980 and 19E1 the disease failed to spread
over large area,s and its intensity remained tbelsw L % because of the
unfvorable weather conditions for the development of the pathogen.

INTRODUCTION

In the Blaclk Sea Region of Tur-
key, 16B37 hectares of sunfloryer
in 1977 (Anonymus, 19?9). In rc-
cent years, it is estimated that the
sunflower. growing areas increased
to a great extent.

Besides a numlber of sunloryer
dirseases a new pathogen which is

flhe causal agent of leaf spot of
sunflorper was found in,the region.

Under tihe favorajble clirnatic
conditions an outbrea,fi< of tihis di-
sease in tthe region seenu to be li-
kely in future. Hence, a,n extensive
study on this di:sease should be car-
ried out.
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iVIATER,IAI-S ANd MEIEIODS

Tltre field examinations were ma-
de in trhe experimen'tal plots of t'he

studies concen:ed with the downY

niildew of sunflower (P. helianthi)
at Qrnarhk village in Samsun pro-

vince (Ozkuthr et a1., 1980) and in
the sunflower fields in Tokat and
Amasya prwinces. Microscopic exa-

minations and pathogenicity tests

were made in tfie laboratory. The

finest vertical sections through the
spotted areas of naturally infected
surrflower leaves were prepared. The
position, rnorphologrcal and ttre ot-
her characters of PYcnidium on the

spots were examined under rnic-
roscope trtrrough Colley solution
(erythrocine), and theY were rnea-

zured and tLreir PhotograPh was ta-
ken. Using tttre sarne method the
measurernents of pycniospores insi-
de the pycnidium were made, and
t'heir morphological characters and
position inside hhe PYcnidiurn, as

well as tLre otlher characters were
examrined. A total of 300 PYcnidia
taken from the 5,pots on diseasedl

sunflower leaves and 300 PYcnios-
porss released from flhse PYcnidia
were rneasured.

RESI'LTS ANd DISCUS$ION

We firsrt recorded Septoria heli-
anthi EII. et KeIl. on Vrnunrk 8931

sunflorwer variety grown in the
Btadk Sea Region of TurrkeY in MaY,

1980. Ttris patlhogen had been pre-

viously reported a^rs Septori,a sp. in
Thrace hy Y'iiceer and Kanaca
(19?S). Ttrerefore, tJre determina-
tion of this species has heen first
nr,ade in Tlrksy bY us acording to
ttre nreasurements of pycinidiurn
and pysnios'pores, as well as t'he ot-
her rno4*rological characters. Its
presence and damage in the count-

^ ries where su4flower is grown have
aho heen reported bY some autJrors
(Laubert und Richter, 1932 and Ro'
ger,1953),

' It is concluded 'that this disease
'has been recently recorded bY us
possibly due to the fact that it ga-

'ined entry to our region through
imported sunflower seeds.

Tfie early spots aPPearing on
sunflower leaves at the cotYledon
stage are 1 to 2 mrn in diarneter.
Later they become angular or sub-
circular and attain t'o 2 cm in di-
ameter. Sometirnes rnany spots coa-

lesce to form an irregular lesion on
leaf surface (Figure 1). The leaf
tissue around these dar[< ibrown or
hrown to black spots losses its gre-

en, color and turns light green or
yellow. T1here are alrnost unvisible
pyc,nidia distributed in the sPots
(Figure 2). Ttre pycnidia emhedded
in tissue are darrk colored and thick-
walled, wittr ostioles projecting to
tihe surface. fhese srlbglobose
ppnidia measure ranging from
84.00 to 192.50 x 77.00 to 1'50.50, on
average 109.71 T 0.23 x 125.76 T
1.04 micron.

There are a consideraible number
of pycniospores in PPnidium. The-
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se filiform hyaline pycnoq)ores are

long and slender and measure ran-
ging from 2.10 to 4.2A x 28.00 to
86.00, on average 3.22 + 0.03 x 57.20

+ 0.?8 micron (Figure 3). The
pyenoqpores are granular, straight
or slighttry curved, 1 t0 6 sePtate
(average 3.0? + 0.11 sePtate) with
both ends round.

The countings vere made during
sununer bom 1980 and 1981 in so
nre sunflower producing areas of

ANON,YI\/fiUS, 19?19. Tammsail Vlalpl ve'fire-
tim.. BaSlbakanflnk Devlsb istaltriEbflk

EnsfliltruB[i, ANKTARA.

ISNR'Y, W.A,. atrrd II.C, GILjBERT' 1l92lt'

Minnresrodai sun:,f,lowe,r d[s€'asie$ ful

rlr92r3. Ptr$tbrpartlh., 14 : 84.

Samsun, Ilokat and A:nasYa Pro'
vinces indicated that the intensity
of ttre disease was below | %, fi
appears likely that in the future
this pattrogsn may cause a consi.
derable darnage to sunflower de'
pending on clirnatic conditions in
our region where the sunflower
growing area is g€trting larger and
Iarger. Ttrerefore, tihe studies on
thirs suhject sttould;be initiated soon
to a;void this possiible thread.

renkli ve k'tireye yakm higimde, epi-
dermisin altrnda, boyutlan ortala-
ma 109.?1 x12'5.76 rnikrcn olan pik-
nitler olugtu.

Plknitlerin iginde gok sayrda,
renksiz, grantillii, ince, uzun, diiz
veya hafif krwrmh, hoyutlan orta-
Iama 3.22 x 5?.2O mil<rcn, htilme sa-
yrsr ortalama 3 olan pikniosporlar
hulunmalktadrr.

LIA,UIEIIRIr, Ri. umd [I. R[flIITm; 1932.

(FtungtL imperfeefll>. Inau:dibucfr dea

Fflanze,nkrranlklbeiitem, Drddter Eandl
4i13, Edltitr, Oa/pperf. Verilaesbuph;
fraa:dflrurng Faillt Far€y, tsER[/i]I.

OZKUTT,u, M., F. .&Yu\rYDin\I ve S. AL-

6 znr
TiiRKiyE NiN KARADmMz BOr,ctESiNDE AYgiguGi vepner

Lffi(E HASTALIGI (Septoria helianthi Hl. et Kell.)

Tiirkiye'nin Karadeniz Biitgesi-
nin aygige["i yetigtirilen tarlalann-
da bu patojene ilk kez 26.5.1980 ta-
ri,trinde Sarnsun'un Qrnarhk K6-
ytinde, daha sonra da Tokat ve A-
ma,sya ilterinde rastladrk. Hastalft
etrmeni daha tinpe Trakya'da grirfil-
miiq ise de piknit ve pikniosper til-
giilerine ve di[er morfolojik tizellik-
lerine gore tiir tespiti fiirkiye'de
ilik kez tarafrmrzdan yaprlmrqtrr.

Hastahl<, deneme parsellerimizde- 1980 ve L98L yaa mevsimi stire'
ki Vrmunlk 8931 geqidinde gii,riild'ii since hava l<oqu]Ian patojenin ge-

ve yapraklariizerinde 2 crn'ye va- liSmesine uygun gi'tmedigi igin ge-

ran gapta, kdqeli veya yuvar,la$aya- nig alanlara yaytlamamrg ve ancaik

krn, [<oyu kalhverengi tekeler oluS- % L'in altrnda hir yo$unlul<ta lel-
t'urdu. Bu tetr<elerin ,iizerinde [<oyu mrstr.

LITERATTIRE CITD

-15-



3ffPXO*IA ffirArffi !tr.F.. ffI@,G.
.TIIiIAN, fffi Kaqtad€nlE E0lgtesldlde ,Payts Cbqtrrds. dme 2.rRue ite'Tour-
Arydge6l .mldigtite,Une (PllasnnoOara oroni 12, ?AA[S.

#i.-ffi;"S#;ffi'# arff.r; rdi€mR; Ms'x amrd fi. KAnaoe, $ns,

?,ti" il*.,cf--naeffigil'g"*sln-ft" on suril{ower.Diseases

ilr*rft#*'ffi&ffi,** ffiffiffi ,

ROGER, L., -tpOg. 
Phryrtoparthorloed€ d€s Ceiltdil[trF" J. nnn{drdb. Phutdpaf;h z

-16-



F. AYA]I]DIN

Firg.1. Narburratl"

wer leavesr and
leaf spots.

i'nrfeotri,o,n on dhe surlflo-
'the appearance of the

Firg.3. The pycniospores orf

(x110t0).

S. helianthi

Fi,g.2. Verrthical disse,c,tion of tth'e pysni-
,diiu,m of S. helianthi (x230).
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Buckeye Rot of Tomato as lnfluenced by Different
Levels of N, P and K Fertilizers*

, S.R. SIIARJWA and H.S. SOHI

Intdti'an I,nstiitute of Hortt[curlrtnlrra[ Re€ea]rch, 2156, Irp,prer Parla,ce,

Orch.a,rds, tsangarlorre-r860,080. INDIA.

ABSTRACT

Ttre effect of applications of 100, 1b0 and 200 Kg N/ha in the fonn
of urea; 60, 90 and 120 Kg Pzos/ha in the form of superptrosphate and
15, 30 and 60 Kg Kzo in the for,m of Muriate of potaskr on buckeye
rot of tomato, caused by Phytophthora nicotianae var. parasitica, has
'been investigated under field conditions for three years. Higher levels
of N resulted in higher yield of healtrhy fruits but fruit rot was also
increased significantly. Higher levels of p resulted in more yield of
healthy fruits and less fruit rot. Effect was more significant upto
90 Kg Pzoil}:a. Different levels of K had very litile e,ffect on yield
of healthy or diseased fruits except in the trial conducted during 19?6.

INTRODUCTION

Among trhe different diseases of rectly in rnany crops (Klotz et al.
tomato (Lycopersicon esculentum 19b8; pal and Grewat, 1g?6; olun-
Mill), buckeye rot caused'by Phyto- loyo and Adeniji, 19?6; ts[rovrmik
phthora nicotianae B de Hann var. et aI. 1g?6; Dasgupta and chatte
parasitica (Dast.) Watentr. has been padrtryay, 19??; Petrwa and Dimit-
reported to rbe the most severe cau- rov, 19?6). since there was no in-
sing heavy losses (Jain et al. 1961; formation regardinrg the effect of
sharma 1971; sotri, 19?8) both in host nutrition on,buckeye rot of to
the field as well as in storage. Nut- mato, studies were, undertaken to
rition of the host has been reported investigate the effect of different
to ibe one of 'bhe major factors levels of N, p and. K fertilizers on
which influence tlhe development fruit rot and results are presented
of various diseases directty or indi- herein.

MATERIAITS and METHODS

A field trial was laid out in JuIy, ttre same rnonttr in 1g?? and 1g?g
1976 and suhsequently repeated in to irwestigate ttre effect of diffe-

* Cionrtrnihurtiiron No. ?81 of LI.H.R., Ba,nigallore
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rent levels and comlbinations d N,
P and K fertilizers 0n huckeye rot
of tomato. The soil of experimental
plot was sandy-loam having pH va-
lue 6.8; available nitrogen 275 l<g

All 0hese nutrient elements were
tried in a 3r randomized hlock de-
sign. Eauh treatment had 3 repll-
cation and each replication had a
plot size of 5 x 3 sq. meter. Five-
week-old seedlings of tomato culti-
var 'Siotrx' were transplanted on
ridges and in all 40 plants were
maintained in eacfir plot. Tlhe basic
dwe of Nr was applied along'with
different P and K corntbinations

N/ha; phosphorus 16.5 Kg P/tn
and availalble potassium 260 K,g

K/Jrra.TIhe fertilizers and tjheir do-

ses used were:

rvhile tihe additional N was applied
one montltr after transplanting. T\ro
general E)rays of incesticide (Se-
vin 0.3 /o) werc given hefore fruit
set. Ttre nunlber and weight of di-
seased and healthy fruits in each
plot were recorded sqnrately at
each picking. All ttre data were
analysed statistically using varian-
ce tedhnique (Panse and Suldhat-
me, 196?).

Nr - 100 Kg N/ha; N2 - 150 Kg NAa; NB - 200 Kg N/ha
in ttrc forru._ of Urea

Pr - 60 Kg PzOr/ha; Pz - 90 Kg Pfislha; Pa - 120 Kg
Pfia/ba in ttre form of Superpkmsphate

K1 - 15 Kg KzO/h;a; Kz - 30 I(g KzOlha; K3 - 60 Kg
KzO/ha in the form of Muriate of Potash

RESITIJIS

1. Effect on the yield of healthy
fmits: Yield of trealthy fruits in all
tlhe three years increased witLr the
increase in nitrogen levels (Tahle
1). In all the exlrcrimen0s, tihe in-
crease itn yield was more when N
levels were increased from 100 Kg
N/ha to 1'50 Kg N/ha than with
furtlher increase of N levels to 200

Kg N/ha. Increase in yield. from
Nr to Nz level was statistically sig-
nificant at botlh levels of si'gnifi-
cance in all tihe three trials, whe-
reas further increase to Na levels
resulted in significant increase in
yield only in 19?? and 19?8. Inte-
ractions of P x K, N x P and N x K
also had significant effect on yield

of healthy fruits in 19?6 (Tarble 2).
Higher levels of pftrosphorous re-

sulted in increased yield of healthy
fruits in all the three trials. fncre-
ase in yield was significant at both
levels of si,gnificance in 19?6 and
1978 when P lwels were increased
from 60I(g PzOs/ha to 90 Kg PzOr/
ha whereas in 19?7 increase was
si,gnificant only wtren P levels were
increased from 90 I($ PzOs/ha to
120 Kg PzOs/ha. Different levels of
I(. increased the yield of healthy
fruits in 1976 only and in suh-
sequent years tJhere was no effect
of potassium on yield.

2. Effect on nunrrber of healthy
fmits: Increasing lwels of nitro'

-20-



S.R. SHAlrAdA &nd H.S. SoiTf

gen resulted in corresponding incre-
ase in the number of healthy fruits
in 1976 and 1977. Increase in the
irumber oif fruits was significant
only at 5 .% Iwel in 1977 whereas
in 1976 increase was significant
only when nitrogen levels were in-
creased from 100 Kg N to 1b0 Kg
N/ha and further increase in nit-
rogen level did not increase the
number of healthy fruits. During
1978, increase in numiber of fruits
was significant when N levels were
increased from Nr to Nz whereas
fur,ther increase to Ns resulted in
decrease in the numher of healthy
fruits. Higher levels of phosphorous
resulted in increased nunrber of
healthy fruits (Tahle 1). Increase
was significant at botlh levels of
significance ldtren phosphorous le-
vels were increased from 60I(g PzOr
to 90 Kg PzOs/ba during 19?6 and
1978 and further increase in ptros-
phorous lerrel did not results in
si'gnificant increase in the nurnher
of fruits. During 19?7, tlhere was
nonsignificant reduction in btre
num,ber of fruits When phosprrorous
level was increased from 60 Kg
PzOr to 90 Kg PzOs hut further
increase in phosphorous level to
120 Kg PzOs/ha resulted in signi-
fieant increase in tLre nunriber of
fruits (Tahle ,1). Interaction of
N x K also had si,lniticant effect
on nurnber of the healihy fruits in
19?6 (Tahle 2). Increasing lwels
of potassium increased &he num-
ber of fruit in 1976 (Tarble 2). In-
creasing levels of potassium incre-
ased the numiber of fruits in 1976,

tihe difference was significant bet-

ween Kr and IG oniy, in 1g?? and
1978 the effect of K was not signi.
ficant.

3. Effect on per cent weight of
diseased fmits: Per cent weight of
diseased fruits increased wittr in-
creasing levels of nitrogen during
197? and 1978. During t9?g weight
of diseased fruits at 100, lb0 and
200 lig N/ha was 18.5, tT.2E and
15.45 per cent respectively (Taib
le 1). The increase in fruit lot from
Nl to Nz was significant at 5 % le-
vel of significance, strcreas decre-
ase in weight of diseased fruits wibtr
further increase in N levels was
non-si'gnificant. In 19?? also, incre-
ase in fruit rot was sirgnificant at
5 % level.wtren nitrqgen levels were
increased from 100 Klg to f50 Kg
N/ha. In 19?8 each higher level of
nitrogen resulted in significant in.
crease in fruit rct. fruit ro,t was
ma><imurn at all the nitrogen levels
in 19?B followed lb$r 197? and 19?6.
Increasing levels of phosphorouS
resulted in oorre'qponding decrease
in the weight of diseased fruits in
all the three years. Interaction of
N x P and P x K also had signifi-
cant effect on yield of diseased fru:
its in 19?? (fu,ble 2). Reduetlon in
fruit rot was significant at bobh
the levels when phosphorous level,s
were increased from 60 Kg to 90 Kg
PzOrlha and further increase in
pfrosphorous, though reduced tihe
fruit rot, hut it was non-significant
in all the trials. Increasing levels
of K reduced the fruit rsb in 1976
sirgnificantly. In 19?? decrease in
fruit rot hy K was found significant
hetween 1t5 and 60 Kg K/iha only,
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whereas in 1978 trial no significant
ef,fect of K was observed on weight
of diseased fruits.

4. Effect on per cent number of
diseased fruits: There was no sig-
nificant effect of different levels of
nitrqgen on tJre number of diseased
fruits in 1976 and 19?7 but in 1978
each increasing level of nitrqgen
resulted in si,gnificant increase in
the numher of diseased fruits. Hig-
her levels of phosphorous reduced
t'he num,ber of diseased fruits in
1976 and 19?7 hut reduction was
significant only when phosphorous
levels were increased from 60 to 120
Kg PzOrlha in 1976 and 90 Kg

PzOs/ba in 19?7. In 1978 there was
significant reduction in the num-
,ber of diseased fruits when phos-
phorous level was increased from
60 Krg PzOr to 90 Kg PzOs/ha and
further increase in phos,phorous le-
vel has not made any significant
change in the nurnlber of diseased
fruits. Higher levels of potassium
reduced the nurnber of diseased
fruits significantly in 19?6 and re-
duction in Lq77 was significant
oniy when potassium level was in-
creased from 15 Kg KzO to 30 Kg
Kza/ha. In 1978, there was no ef-
fect of different levels of potassium
on the numtber of diseased fruits.

DISCUSSION

In tihe present studies higher le-
vels of nitrqgen increased the num-
ber and weight of diseased fruits
Whereas increasinrg levels of phos-
pthornus reduced the fruit rot. Po-
tassium reduced t'he fruit rot in
19?6 but had very little effect in
sulbsequent years. Sirnilar findings
in respect of nitnogen and phospho-
rous have ibeen reported for buc-
keye rot of tomato (Sharma 19?1),
black strank disease of tobaceo
(Apple, 196'1), Phytophthora root
rot oJ ioselle (Olunloyo and Ade-
niji, L976), Phytophthora hlight of
piigeon pea (Pal and Grewal, 19?6)
smut of pearlmillet (tsffrowmik et al.
1'976), Phytophthora blight of Cit-
rus (Klotz et al. 1958), powdery
mildew of wheat (Petrwa and Di-
rnitrw, 19?6) and brown spot of
rice (Dasgupta and Chattopadhyay,

1977). Whqther the increase in fru-
it rot with an increase in nitrogen

level was due to (i) the effects on
plant vlgour t{hat can infl,uence
the rnicro climate in a crop and so
effect infection and sporulation of
the patlhogen or (ii) effects on cell
walls and tissues, as well as bio-
chemical rna <e up of the host or
(iii) effects on the pattrogen thro-
ugh alterations in the soil environ-
ment oould not he ascertained. Ho-
wever, nitrogen in the form of am-
monium sulphate has been repor-
ted to sup,port satisfactory growth
of P. nicotianae var. parasitica in
culture medium (Sharma, 19?1).
Moreover, it is not only the arnount
of nitrogen which would influence
the disease development ibut also
the fonn of nitrogen, its ratio with
other nutrients and physical and
chemical properties of the soil. Sus-
ceptibility of citrus seedlings to
Phytophthora citrbphthora and P.
parasitica was greater with ammo-
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nium suiphate or urea (47 and
59 %, roots infected, respectively)
compared with fertilization witfr
NOs-N (3 % inf.ecbed roots; Iilotz
et al. 1958). $ince different rese-
archers have used different sounces
of nutrients, different varieties and

soil types, it is difficult to derive
any conclusions. Tlhe red soils at
the experimental site are quite rich
in potassium and this might be the
reason for poor resl]onse of potas-
sium in the present studies.
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6znr
DOMATESLERD,E BUCKEYE qURUKLuGihnrN OUGiBir

SEViYELJER,iINDEKi N, P TtrE, K GIIBREI,RITVONN NIXT,.NTS'IVTESi

Domateslerde Phytophthora nico-
tianae var. parasitioa'mn sebep ol-
dufu huckeye giirtikli$'iine 100, 150

ve 200 kg N/ha iire olarak; 60, 90

ve 120 kg Pzorlha siiper fosfat ola-
rak ve 1)5, 30 ve 60 kg KzO'/ha Muri-
ate potash olarak uygulanmasrmn
etkisi tarla gartlannda tig ytl arag-
turlmrgtr. Y{iksek dozlarda N saf-
lam meyve iirtiniinde artrga seibep

olmug fakat merye giirtikliiSii de
iinemli derecede artmrgtrr. Yiiiks€k
seviyelerde P saplarn melrve ifuriinii-
nti arttrmry ve mepe gtiriiklti$ii
de azalrnqtr. Etki 90 kg P0a/ha
swiyede daha onemli olmugtur. De-
figik seviyelerde,ki K ulryulamasr
hastahklr ve saflarn domates {irtinii
tizerinde, 19?6 yrlmdaki deneme ha-
rig, golr az etkili olrnuqtur.
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Table 2 : Fffect of interaction of NP, NK and PK on huckeye rot of
tomato

A. Effect on weight of healtttry
Pr

14.09
20.95

25.60

Nr
Nz

Ns

fruits in 19?6
P2

19.20

34.87
31.64

Pg

20.17

31.3,4

34.42'

Mean
18.02

29.05

30.55

lVtrean 20.2L, 28.51 28.84

Nr
Nz
Ne

Kr
16.00

23.08
n.65

Kz
18.91

30.51

29.68

Kg
19.14
33.5E

33.33

Mean
18.01

29.05

30.55

Mean 22.57 26.36 28.68

Pr
Pz

Pr

18.93

22.90
25.89

20.21

30.05

28.85

21.50
32.7'6

3r1.79

20.2'L

28.57

,28.84

Mean 22.57 26.37 2E.68

S.Em +
c.D. 5 %
C,D. L %

1.3449
3.891

NS

B. Eftect on num'ber of healthy fruits in 1976

Nr
Ne

Nr

Kr
319.33
405.44

475.M

Kz
389.55
514.00
462.6'6

Ks
346.88
544.33
525.77

Mean
351.92
481.92

487.95
Mean 400.07 455.40 412.32

S.Em T-
c.D. 5 %
c.D. | %

25.159
?1.4,50

NS
C. Effect on per cent diseased fruits in

pr
30.79
32.02

33.91

Nr
Nz
Ns

Mein

weight of
Pr

31.08
42.6L

39.19

L977
Ps

21.85

26.91

3'1.915

Mean
29.90
33.86
35.01

3',1.62 32.24 28.92

Kr
Kz
Ka

Mean

43.93
35.34
33.60

35.85
31.39
29.47

27.48
3r1.79

27.50

35:75

32.84

30.19
37.62 32.23

- 26'-

2A.92

S.Em
c.D.
c.D.

+
5%
L%

1.8??

5.333
NS
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Vergleichende Untersuchungen uber die
Anwendungsmoglichkeiten von Milch und

CapsicumPresssaft zum Schutz von
Tomatenpflanzen gegen Tomatenmosaik

iittii yoncAN0r und semih ERKAN

Ableinnnrg ,f,iir Pf,l'ansenscrtruibz, IJa,ndwintschafttliche Far,k'uilttilt' der E[e

Univers,iitdt, IUMIRITURiKiEI

ZUS.AMMENFASSIING

In dieser Arbeit wurden 2l Tage alte Tomatenpflanzen der Sorte

Foma mit Magermilch, Paprikapresssaft und als Kontrolle mit Wasser

gespritzt. Fiir jede Behandlung wurden dle zufd,llig herausgezqgenen

zweiunddreissig Tomatenpflanzen mit Milch + TMV, Pa'prikapresssaft

+ TMV und Wasser + TMV (Kontrolle) inokuliert.

um die Auswirkunrg der Betrandiungen auf die viruwermehrung
quantitative zu erfassen, wurden die Pflanzen 2l Tage spater einzeln
geerntet. Der griine Teil jeder Pflanze wurde in Phosphat-Puffer

zermdrsert und fiir jede Tomatenpflanze'10 Nicotihna glutinosa Bliitter
inokuliert. Die Hemmwirkung wurde in % der Kontrolle gerechnet.

Die Hemrnwirkung von Capsicumpresssaft betriigt 84,3t % vergleich'bar

mit der Hemmwirkun'g von Magermilch mit 85,37 %.

Weil die Milchpreise in der fiilkei verhiiltnismiissig hoch und

f,iir die Betrandlungen mit" Paprikapresssaft keine Mehrauggarben

notwendig sind, kann der Paprikapresssaft grosse Bedeutung in der

Praxis gewinnen.

EINLEITT'NG

Tabakmosaikvirus ist am leicht-
esten mit Kontakt iibertragbares
Virus unter den Pflanzenviren und
ausserdem hat es einen sehr breiten
Wirtspflanzenkreis. Mosaikkrank-
heit der Tomate wird durch verschi-
edenen Virusstiimme verursacht,
die auf Tomaten spezialisiert sind'
rffiihrend der Tomatenanzucht in

Gewiictrshduusern ist die Verseu-
chung der gesunden Pflanzen un-
vermeidlich vor allene bei dichter
Pflanzunrg, Pikierung und anderen
pftegemassnahmen. An Freilandto-
maten sind fast alle P,flanzen virus-
infiziert, weil die Ausbreitung der
Viren durch unsPesifische Vekto-
ren und Luft/,bewegungen erhbht
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wird. Deswegen spielen die Verhti-
tunrgsmassnahmen zurn Schutz det
Pflanzen gqgen Virusinfektionen
eine widrtige Rolle, da andere pf-
lanzenschutzmethoden keinen aus-
reiehenden ErfolLg haben. Mager-
milchspritzung ist eine von diesen
Verh:iitungsmassnahmen und wur-
de gegen zahlreidhe Viren mit Er-
folg angewendet.

Hare (1959) fand die Milchbe-
handlungen vor der Inokulation
b€i Tabakmosaikvirusinfektionen
hesonders erfolgreiotr. Nactr Lucas
und Hare (19!59) sind alle Prote-
infraktionen von Milcrh, IVIolke und
Blutserum rnehr oder weniger Vi-
rushemmstoffe. Mit Milchbehand-
lungen an Tomaten und Gurken-
kulturen gegen Tabakmosaikvirus,
Kartoffel Virus X und Gurkenmo-
saikvirus 1 und 2 wurden gewisse
Elfolge erzielt (Jaeger, 1966). Un-

ter den Milc,harten hat die Mager-
milch die heste Wirkung und aus-
serdem kann man sie mit anderen
systernisc,tren Inzektiziden und IVIa-
isdl gemisctrt anwenden (Hein,
1961; 1964; 1975).

In den letzten Ja,hren haben die
pflanzliclhen Hemmstofte immer
mghr an Beachtung gewonnen und
in metrreren Versuchen wurden rnit
Capsicumpresssaft befriegende Er-
folge erzielt. Capsicumsaft enthblt
besonders proteinartige und feno-
lische (fla^von und isoflavon) Hem-
mstoffe (Mc lteen, 1gE6; Marc-
houx, 196?; Rangoonwala und Fri-
edrich, 1967; Apaplaza und Bernier,
19?2; Fischer und Nienhaus, 19?3;
Erkan, 1982).

In dieser Anbeit wurden vergleic-
hende Untersuchungen zur Hemm-
wirkung von Magermilch und
Capsicumsaf t durdh,geftihrt.

IVIA'TWIAL und MHI'IHODtrN

Das Material bestand aus einem
Tometanrnosaikvirusisolat Kemal-
pa{a (Yorgancr,'19qE), Paprikapf-
lanzen, I\fiager,milohpulver von Pr-
narstit Anonymgesellschaft und
der Tomatenpflanzen der Sorte Ro-
ma. Jeweils 4 Ttipfe 21 Tage alter
Tomatenpflanzen wurden hei jeder
Versuchsserie mit Magermilotr (100
g Magermilchpulver in 1 Liter Was-
ser gekj,st) mit Paprikapresssaft (in
Verhdltnis 1 :1 mit Wasser ver-
diinnt) und als Kontrolle rnit Was-
ser gespritzt. Zu, iilhg herausgezo-
genen zrreiunddreissig Tomatenpf-
lanzen wurden unrrgepflanzt und

sie wurden rnit Milch * T1MV, Pap-
rikapresssaft + TWrV und Wasser
+ TI\4t/ inokuliert. 21 Tage nach
dieser Bohandlung wurden die pf-
lanzen einzeln geerntet und der
grfine Teil jeder P,flanze wurde in
10 mI Ptrosphat-Puff,er 0,01 M pH
7.0 zermdrsert.

Um die Auswirkung:von Behand-
lungen auf die Virusvermehrung
in Tomatenpflanzen quantitative
zu erfassen, wurden Nicotiana glu-
tinosa Pflanzen alt Testmaterial
verwendet und fiir jede Tomaten.
pflanze zehn N. glutinosa tsliitter
inokuliert. D'ie inolculierten Bltitter
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wurden in Petrisohalen in die KIi- Lokallisionen gezlihit. Die Hemm-
makammer gelergt und nach drei wirkung wurde in % der Kontrol-
Tagen wurden die entstandenen le gerecfrnet.

ERGEBNiS$E UNd DISIKUSSION

Die ErgebnissederVersuche wurden in Abbildung 1 zusammenge-
fasst.

Ahbildung 1. Die Hemmwirkungen von Magermilch und
Capsicumpresssaft auf TTW-Infektion an Tomaten.

Behandlung
Gesamtzahl

n der entstan-
denen Lokal-
16sionen

Hemmwir-
Mittelwerte kung in, L.S.D!'

% p=o,ob

Wasser (als
Kontrolle)
Paprika-
presssaft
Magermilch

3i2 12.995,30

32 2038,50

32 1899,00

406,10
(21'L,2'- ?:t1,8"\ 0

63,70
(13,5 - 129,3) 84,3'1

59,34 85,37
(22,6 - 134,0)

h
b

* Der niedrigste und der hdehste W'ert ist in Klammernangqeben.
** L.S.D (p:0,0'5) :79,1L

Wie aus der Arbtbildung zu erse-
hen ist, betriigt die Hemmwirkung
von Capsicumpresssaft 84,43 % ve-"
gleichbar mit der Hemmwirkung
von Magermilch mit 85,3? %. In
unseren Versuchen konnten wir
dureh Milch-und Pa,prikasaftsprit-
zun'gen hohe Hemmwirkung gegen
TIW/ erzielen. ^lihnlictre Ergebnisse
beric,hten auclh anders Autoren.

Mildhspritzungen wurden auch
in Freilandkulturen an Tomaten
mit ffiolg angewendet und da-
durch wurde der Befall hinausgesch-

oben. Nach Jaeger (1966) wurde
der entspreChende Befallsgrad he-
handelter Fflanzen unigefilhr einen

lVtronat sp6ter erreidht, wdurch
mohr Ertrag erzielen wurde.

In der Tiirkei hzw. in der Qu-
kurova Regron wurden die Papri-

'kafplanzen vor jedem Artbeitsgang
im Freiland sowie im Gewi,chshaus
mit Magermilch gespritzt und da-
durch wurde 20,4 ,% l![etuertrag
erzielt (Tekinel et a1., 1972). Weil
die Milchpreise in der fiirkei ver-
hiiltnismiissig troch sind, konnte
man trotz des ilfehrertrags keinen
heachtenswer;ben Gewinn erzielen.
Deswegen kann der Paprikapress-
saft grosse Bedeutung in der Pra-
xis gewinnen, da fiir diese tsehand-
lungen keine hohe Ausgaben not'
wendig sind.
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6znt
strr vu eienR dzsuvuxuN DoIvrATns sitxir-pniNi DoIrv[ATEs
uozevrGrNDAN KoRUMA AMAcTvLA KTTLILANIM oLANAKLART

uzpnirvon KARSTLAgTTRMALT ARASTTRMALAR

Bu araEtrrmada 21 g{inli.ik Roma
domates gesidi fidelerine yaSsrz stit,
biiber <jzsuyu ve su pi.iskiirtiilmiig-
tiir. Her uygulama igin, tesadtif il-
kesine g<ire stikiilmiiq 32 fide sak-

srlara dikilmig, ya$xz siit * TIWV,
ibiber ozsuyu + TIW/ ve Su + T1MV

(kontrol) ile inokule edilmiqlerdir.

Uygulamalann virus gofalmast
iizerine etkisini, nicesel oiarak sap-

tamak amacryla, bu iqlemden 21

gtin sonra bitkiler tek tek hasat

LT.TERATUR

edilmig, her bitkinin yegil krsmr ha-
vanda fosfat tamponu eklenerek
ezilmig ve 10 Nicotiana glutinosa
yaprafma inokule edilmigtir.

Kontrola oranla, ,biber trzsuyu ile
% 84,3L, yafsrz sitle % 85,37 en-
gelleme saptanmrgtrr.

fiirkiye'de stit fiatlarrrun yiiksek
olmasr nedeniyle ve fazla bir mas-
raf gerektirmedifi igin birber ozsu-
yu kullammr, uygulamada tinem
kazanabilir.
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Changes in Enzymatic Activity of Pumpkin Plant
infected with Watermelon Mosaic Virus*

S.J. SINGII

Inrdd,&rl Inqt'itirhe of ltron[icu'Ltural Researc,]r, Bamglore-l6l00lll80l, Inidfa

ABSTRACT

Experiments were carried out to see the effect of a strain of water-
melon mosaic virus (rffIfiV) on the enzymatic activity of pumpkin
(Cucurbita maxima) plants. The data revealed that catalase activity
increased in hoth healthy and W.lW infected plants with the age of
the plant upto 60th day and declined thereafter. The activity, however,
in diseased leaf samples was always lower than their healt[ty counter-
parts. Ttre maximum catalase activity was recorded at 60th day of
inoculation. Nitrate reductase activity in general, increased in Wl![V
infected leaf, stem and root. fite infected leaves showed rnaximum
enzyme activity. Highest activity was recorded at 60th day of inocu-
laticn and decrease tfrereafter. The activity of the enzyme invariably
increased wii;h an increase in the a'ge of the plants.

INTRODUCTION

Pumkin (Cucurbita maxima 1) (Sin'gh, 19?9). Since the virus
Dudh.) is one of the important and' causes a great deal of losses in qu-
popular vegetables in India. During alty of fruits, it was thought ne-
19?9 a very severe virus disease, ca- cessary to work out the effect of
usinrg mosaic symPtoms in PumP-
kins was dbserved. Tttre causal vi- this virus on enzymatic activity of

rus was identified as a strain of the host plant. The results are

watermelon mosaic virus-l (WIW- communicated here'

MATERIALS and MEBHODS

For studying the enzymatic ac- earthen pots in the glasshouse. At
tivity in virus-infected pumpkin one time leaf stage plants were ino-
plants, seeds of pumpkin var. <Arka culated mechanically with tthe vi-
SuryamukhiD were sown in 12 inch rus (WMV-l). I-eaf samples for

.* ,Coofi,rflbuhioql No. 129/EZ of Indiian Insftiifruitje of Hortisui]hrral &esearah, 265r

Uppe,r Fa{lace Orcihafids, tsaargarlore-,5:60080, I'ndia.
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4Yt]-3Yg-Yz-6Yr
I-

4Ys * 3Ye-Yr-6Yo
where Yo, Yr.... Ye are values of I(MNOI used for flasks in whictr the
reaction was arrested at 0, 1.... 4 min. respectively.
K : log 10r w'here K : constant

A : activity in units of fresh wt.
W : fresh weight of material in gm.

enzymatic activity were collected at
the intervals of 15, 30, 45, 60 and
75 days after inoculation.

, Two enzymes were estimated (1)
Catalase (2) Nitrate reductase.
The Catalase acti\rity of the leaf
samples was measured hy the met-
hod of Dekock et al. (1960) wibh
slight modification. For p'reparing

the enzyme, 1 g of leaf sample was
crushed in chilled mortar with 10
ml of phosphate huffer (pH 6.8)

and a pinch of acid washed sand.
The homqgenate was made to 25
ml with glass distilled water. At

Nitrate redu.ctase activity was
measured by the method descri,bed
by Srivastava (1914). Five fundred
mg of fresh plant sample (of same
age) from fboth healthy and dise-
ased plants were taken. The samples
were incu'bated separately in test
tubes containing ineubation mixtu-
re in dark at 30'C. The incubation
mixture of each test tube conta-
ined 0.1 M potassium nitrate and
1.0 ml 5 % n-propanol. After 30
min., 0.1 ml of ineubation mixture
was taken and 1.0 mI each of sul-
phanilamide (1 per cent sulphani-
Iamide in 1 N HCI and 2-naphythyl
ethylene diamine dihydrochloride

zero time, 1 ml of homogenate was
pi'petted separately into a series of
flasks, each containing 5 ml of 1.5

% sodium perborate and 1.5 ml
of phosphate huffer (pH 6.8). The
reaction was stopped in successive
flasks after 1, 2, 3 and 4 min. by
rapidly adding 10 mI of NHzSO,r.

The perborate left into ttre mixture
was titrated wit'h 0.05 N I(MNO.r
for first pink colour whicfi lasted
for 30 seconds. The quantity of
I(MNOr consumed was recorded and
the activity of catalase was calcu-
lated according to the following for-
mula of Patterson (1956).

(0.02 %) were added and the opti-
cal density was read after 10 min
at 540 nm in Spectrophotometer.
Afterwards the incuhated material
was crushed in distilled water and
the voiume was made to 50 ml be-
fore centrifuging it at 10,000 g. To
the 1.0 ml of clear sutrrernatant, 1.0
ml of sulphanilamide and 1.0 ml of
naphthyl ethylene dihydrochloride
solutions were added and OD was
read as above.

The total NOz produced per hour
(h) and per g fresh weight of the
same was calculated by adding the
NOz yield of the two solutions
which is determined by matching
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the two O.D. reading with a stan- dilutions
dard curve prepared with different tion.

of sodium nitrate solu-

Results presented in table 2 indi-
.cate that in general there was an
increase in the nitrate reductase
activity in diseased samples (leaf,
stem and root). The maximum ac-
tivity of this enzJrme was observed
in the leaf followed by root and
stem. Highest activity was recor-
ded at 60th day of inoculation and
thereafter the activity of the enzyme
invariably decreased with bhe in-
crease in the age of the plants.

RESULTS

The details of the results have
,been furni$hed in ta,bles 1 and 2.

Cataiase activity in both healthy
and diseased samples increased
with the age of the plant upto 60th

day of inoculation and then it dec-
Iined. The activity, however, in di-
seased leaf samples was always lo-
wer than their healthy counter-
parts. The maximum catalase ac-
tivity was noticed in healthy leaf
samples on 60th day following ino-
culation (table-l).

Table-l : Ca.talase activity (unit/g fresh wt.) of pumpkin leaves at
clifferent periods of virus infection*

Catalase activity

Days after inoculation Healthy Infected

L5

30

45

60

75

1.10

t.25
L.32

1.36
L.26

1.05

1.16

1.2L

L.27

L.22

* Average of 3 exPeriments.

Table-2 : Nitrate reductase activity (n-moles of NOzh-1 g-1 fresh wt.)

of pumpkin plant parts at different periods of virus infec-
tion*

Days after Leaf Stem Root

inoculation Healthy Infected Healthy Infected Healthy Infected

890 995

810 880
779 830
700 802
680 785

820
?86
770
606
580

750
731

618
550

542

1280

1008

975

856
850

1078

990

885

808

790

15

30

45
60

75

* Average of 3 exPeriments.
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DISCUSSION

In the present investigations lo-
wer catalase activity was observed
in pumpkin leaves infected with
WMV as compared to healthy ones.
Similar decrease in the aetivity of
enzyme was observed in tobacco
plants infected with Tobacco mo-
saic virus (ITVIV), (Hills and Mc
Kinney, L942, Yager, 1g?b), in chil-
li infected with Potato virus (pVy)
(Jeyarajan and Ramakrishnan,
L972); und Urd bean infected with
urd hean mosaic virus (Singh and
iVlall, 19?3).

It is customary to class catalase
among the respiratory enzyme
although its real function is pooriy
understood as yet (Kiraly and Far-
kas, 1959). According to yamafugi
et al. (1943) in virus infected tis-
sues, at least part of tftre catalase
molecule is incorporated in the vi-
rus protein and the catalase thus
incorporated can strow its action
only after the virus is split under
zuitable conditions. In the present
studies the decrease in catalase ac-
tivity may also be due to the in-
corporation of catalase molecules
into virus proteins.

fncreased nitrate reductase ac-
tivity in virus-infected plant parts
has also been reported by partha-
sarathi et al. (1962) in spike dise-
ase of Sandal; Narayanaswamy and
Ramakrishnan (1966) in pigeon
pea affected with Sterility mosaic
virus and Khatri and Chenulu
(1973) in cowpea infected with
Cowpea mosaic virus.

The higher activity of nitrate re-
ductase in infected plant indicates
t'he enhanced rate of nitrogen as-
similation, due to accelerated pro-
tein synthesis in virosed plants.
TIhe hi,gher levels of nitrite nitro
gen (Singh, 1929), in virus infec-
ted pumpkin plants indicate that
nitrogen aJbsorption from the soil
was accelerated and it was ultima_
tely converted into utilizahle form
iike nitrate nitrogen for meeting
trhe additional demand of host
plants. Due to alteration in the
nitrogen status of virus infected
plants, it seems that most of the
nitrate, after ahsor,ption, is trans-
located to the leaves as sucrh where
it is soon used up for active protein
synthesis. This may be a reason
for the higher activity of the enz-
5rme in the leaves than the other
plant parts.

Exposure to the li,ghts has been
found to accelerate the synthesis
of nitrate nitrogen in the plants
(Hageman and Flesher, 19b9; Kan-
nanagara and Woolhouse, 196?).
Ttrese are the plausi'ble reasons by
which the higher activity of nitrate
reductase in leaves could be expla-
ined. Ttre low nitrate reductase ac-
tivity in the roots may be due to
its negatively phototropic nature.
As the roots have heen found to b,
a poor source of virus, it seems
that the conversion of nitrate to
nitrite is lorv; it was substantiated
by the lower activity of enzyme in
t'he root.
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Nitrate reductase is known as A higher level of nitrate nitrogen

inducible enz5rme by its substrate, was observed in infected pumpkin

the nitrate (Hewitt and Afridi, plant parts than healthy ones

1959). Wallace and Pele (1965) ob'. (Singh, 1979). Tlhe presenee of hig-

served that within two hours of her amount of the substrate (nit-

applying nitrate to the rooting me- rate nitrogen) in virus infected

dium, nitrate reductase can be de- plaqt parts could Obviously enhan-

tected in both the shoot and root. ce the enzymatic activity.
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KARPUZ }IOZAYIK ViNUSU iTN iNTgKTEUi

KABAK siTTKir,EnilriN sNziMAriK arrivtrnr"oni',NnEKi
D'EGiSiKr.iKL,ER

Denemeler karpuz mozayrk viru- larda olduSundan daha dtiqiiktti.
sunun (WI1[\/) hir rrkr ile infekte Maksimum katalase aktivitesi ino-

olmug kalbak (Cucurbita maxima) kulasyondan sonra 60'ncr giinde

,bitkilerindeki enzimatik aktiviteye kaydedilmigtir. Genelde, nitrate re-

virusun etkisini incelemek igin ya- diiktase aktivitesi WMV infekteli
prlmrqtrr. Sonuglar katalase akti yaprak, gtivde ve koklerde artmrg-

vitesinin hem safiam hem de WMV trr. infekteli yapraklar maksimum

infekte bitkilerde bitkinin yaglan- enzim aktivitesi gdstermigtir. En

masryla birlikte 60'ncr gtilre kadar yiiksek aktivite inokulasyondan

arttrsrm ve ondan sonra diigtifii- sonraki 60'ncr grinde kaydedilmiq

nii ortaya koyrnugtur. Bununla be- ondan sonra diigmtigtiir. Enzimin

ralber, hastahklr yaprak 6rnekle- aktivitesi defiqken olarak bitki ya-

rinde aktivite daima saflam ktsrm- qmdaki artrgla beraber artmrgttr.
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lnvestigations on Natural Control of Broomrape
(Orobanche sp.) by Phytomyza orobanchia Kaltb'

(Dipt., Agromyzidae) in lzmir (Turkey)

Yrldrz n'fnll,i and Hasan GinAY

Depaiiltrneilt of Flant Proteotrironi Facullt0t of Aigriouirture'

Aelgiean U,nirversiW, iErnir, TURIKEY.

ABSTR"A,CT

In this study the presence of P. orobanchia Kalth. (Dipt.' A$-
romyzidae) in Izmir Province (W. Turkey), and the effectiveness of
its larvae under natural condition have been reported for the first
time.

observations on 90 broomrape plants collected at random from

different localities of Izmir showed that all the plants were damaged

by the agromyzid. Horwever, 843 out of 900 observed seed capsules

were injured'by its larvae. fire percentage of damaged seed capsules

was about 94 %.lMoreover, O. crenata Forsk. infecting broad bean

plants (Vicia faba L.) were recorded as host of the agromyzid'

INTRODUCTION

Broomrape is a serious root-pa- control of Orbbanche throughout
rasite of many crop plants and re- the world have been unsatisfactory.

moves their nutrient elements and However, studies on 'breeding re-

water, causing approximately 30-?0 sistant plants and biolqgical con-

% yteld,loss (Moiseeva et Mamra- trol against broomrape seem to be

liev 1969). more Promising'

Broomrape species are widespre- It has been reported tihat some

ad in the semi-arid region of the fungi isolated from broomrape we-

world. A detailed research study on re useful for its biological control
Orobanche species distributed in (Kott 1969; Stankevich 1971). The
Tlrrkey was made by Gilli (19?1) i most important biological control
regional studies were carried out agent against ,broomrapes is Phy-
by Selguk (1966) for Aegean spe- tamyza orobanchia Kaltb. (Dipt.
cies of broomrape, and by bzhatay Agromyzidae), especialty in yugos-
(1973) for Thrace species. lavia (Lekic 19?0) and in U.S.S.R.

So far the studies on ehemical (Khtarbustina, 1969; Moiseeva and
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Mamraliev, 1969; Okazova, lg73).
In this study P. orobanchia was

reported for the first time from Iz-
mir Pr'ovince (W. Turkey). Howe-
ver, Karasu (1966) had found it in

Samsun (N. Turkey) at one loca-
lity. In the present study its da-
mage to broomrape in field was
also investigated for the first ti-
me.

MATERIALS and METIIODS

P. orobanchia were found during
the survey concerning Orobanche
sp. 'between 1b th May and 10 th
June in 1979.1980 years, in some
distriets of Izmir Province. During
this period, generally 10 broomrape
samples were collected at random
from each randomlyselected bnoad
bean (Vicia faba L. )fields wLrich
badly infested by 'broomrape. For
this study, a total of 90 broomrape
samples were taken from seven lo

cations in Izmir (Table-l).

Ttre percentage of plants dama-
ged and undamaged hy P. oroban-
chira was determined in the labo-
ratory. Ten seed capsules were ran-
domiy harvested from each dama-
ged plant, then damaged and unda-
maged seed calxules were counted.
fire number of puparia and larvae
were determined in the totat da-
maged seed capsules.

RESULTS and DISCUSSION

In May 19?9, during the survey
study, damaged broomrape plants
from ,broad bean fields extribited
that larvae of P. orobanchia cause
injury to this plant in Izmir Fro-
vinee; and that these larvae, pupa-
ria and imagos were from the first
generation of the agromyzid.

In future, the observations on
eggplant, tobacco and tomato fi-
elds infested by broomrape may be
useful to determine the exact ge-
neration number and biolo,gy of
P. orobanchia in Tnnft Province.
According to Lekic (19?0), the de-
velopment of a generation lasts 2b-
30 days and the agromyzid produ-
ces 2-4 generations per year in yu-
goslavia. Ilowever, Kott (1969) re-
ported that P. bilobanchia produ-
ces 2-3 generations per season in
Ukraine and 4-5 generations in Cen-

tral Asia.
In this study, observations on

Orobanche spp. damaged by p. oro-
banchia showed that its larvae bo-
re and mine under the epidermis
in the cortical tissue of the stem
of broomrape and enter the seed
caDsules, damaging them before
the seed matures. In addition to
this, some fungi and bacteria de-
velop in the galeries and rot the
broomrape stem. Seeds cannot ma-
ture because of the severe damage
to the stem even if the insect da-
mages the seeds only slightly.

In lzmir Province, 90 broomrape
plants coilected at random from the
different localities showed some da-
mage iby P. orobanchia. However,
843 seed capsules were injured by
lanrae of P. orobanchia out of 900
observed, i.e. g4 7; werc damaged.
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In 843 damaged Seed capsules, only
337 larvae ahd puparia were co.

unted (Talble-l). fire result shws
thateach larva injured approxima-
tely 2-3 seed capsules.

According to the literature, under
natural conditions ttre presence of
P. orobanchia is in low level (Okazo'
v&, 19?3), and it is necessary to
mass-rearing the fly for successful
control. However, in this study, it
was found that, under natural con-
ditions P. orobanchia affected 94 V;
of Orobanche seed catrNules in infes-

ted bean fields in Imrir Province.

According to Lekic (19?4) P. ono-

banchia lives mainly on O. ramosa

and O. cumana; but, it uses O. cre-

nata and 0. maior as secondary host
plants. In this study, P. orobanchia
were determined on O. crenata
Forsk.

Ttris study contains preliminary
obsenrations of effectiveness of P.
orobanchia on broomrape under fi-
eld conditions in Izmir Frovince.
More detailed studies are needed.
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RESUME

Recherche sur la lutte bioiogique contre Orobanche sp. par
P. orobanchia Kaltb. (Dipt., Agromyzidae) en irnrr (Turquie)

Dans cette recherche on a mit
en evidence la pr6sence de P. oro-
banchia Kaltb. (Dipt., Agromyzi-
dae) dans la province d'izmir (W.
Turquie), et I'effet de leur larves
sur I'orobanche au polnt de vue de
la lutte biologique en conditions
naturelle.

D'aprds les observations sur 90
plantes d'orobanche recolt6es par
hasard prwenant de differentes lo-

catit6s d.'izmir, on a montr6 que
tous les echantilions recolt6s ont
6td endomarg6s par ce diptdre. Ce-
pendant, on a det6rmin6 que les

843 capsuies sur 900 capsules ob.
serve6s, sont abimees par les lar-
ves de P. orobanchia; ce qui repre-
sente 94 %. En mdme temps on a
montr6 que O. et'enata Forsk. qui
avait infect6 les fdves (V. faba L.)
est l'un des h6tes de P. orobanchia.

ZUSAMMENFASSUNG

Untersuahungen iiber die ,biologischen Bekdmpfung von Orobanchen
(Orobanche sp.) durch Phytomyza orobanchia Kaltb. (Dipt.,

A,gromyzidae) in izmir, Tiirkei.

rn dieser Arbeit wurde das vor- durotr dieses rnsekt ibefallen wa-
kommen von Phytomyza orroban- ren. von g00 untersuehten samen-
chia an den parasitisctren Pflanze kapseln waren 843 durch die Lar_
Orobanclhen in izrnir (West-Tiir- vae geschiiedigt und somit betrug
kei) erstmals bericLrtet und der Be- der prozentuale Befall von Samen-
fall durch die Larvae von diesem kapseln % g+.
Insekt unter nattirlichen Bedin-
gungen untersueht. Ausserdem wurde festgestellt,

Beobachtungen an 90 Oroban- dass OrohaUche crenata Forsk., die
chen, gesammelt per Zufall an den Ackerbohnenpflanzen parasitiert,
verschiedenen Standoften von Tz, ftir p. orobanchia als Wirtsplanze
mir, ergaben, dass alle Pflanzen dient.

6znt
iAfin tf,tNnn CANAVAR OTU (Orobanche sp.)'NUN phytomyza

orobanchia Kaltb. (Dipt., Agromyzidae) TARAFINDAN YAPILAN
DoGAL sAvA$r uzunhron iucnr,unrsr,nn

P. orobanchia Kaltb.'rn irnir ligi ilk kez bu galqma ile ortaya
ilinde varhfr ve larvalarrnrn doSal konmugtur.
kogullarda canavar otlannda etkin- izmir'in farkh ilgelerinden tesa-
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dtif olarak toplanan g0 canavar otu
iizerinde yaprlan incelemeler, bu
Agromizid'in incelenmig tiim cana-
var otlanna zarar verdipini g<ister-
miqtir. Ancak inceienen 900 cana-
var otu tohum kapstiltinden g4B

niin P. orobanchia larvalan tara-

findan nrar g<irdtis,ti saptanmrg-
trr. Buna gore zarar goren kapstil
% g+ oramndadrr. Bunun yanrnda
bakla bitkilerini (Vicia faba L.) in-
fekte eden O. crenata Forsk.'nrn bu
Agromizidin konukgu tiirti oldupu
da saptanmrgtrr.
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Erste Mitteilung

Eutypa-Absterben an Weinreben in der Trlrkei

E. ONOGUB* und A. AT[,A**

Eutypa armeniacae l{ansford et Carter, der Erreger des Eutypa-
Ahsterrbens an Weinreben wurde in der fiirkei erstmals im Mai 1982
aus der Sorte <Perlette> isoliert. Der Weiniberg mit den 15 Jahre alten
Reben an Drahtrahmen lag in der Naehe von izmir, West-fiirkei. Das
kranke Holz trug ungewiihnlicherweise viele Triehe, die das typische
Krankheitsbild Ktimmerwuchs mit kleinen, deformierten, chloro-
tischen Blaettern hesassen. Die Krankheit grng offensichtlich aus den
Schnittwunden hervor. Die Verbreitung des Erregers im Holz mit
braunen Zonenibildung konnte durch Quer - und Laengsschneiden des
Holzes verfol,gt werden. D,ureh die Umgiirtelung des Holzes fand dann
das Ahsterben der Arme statt. Diese Symptome stimmten {iberein
mit denen,die aus anderen Laendern hereits berichtet wurden (BOI"AY
und MOLLER,1977; MOLLER und KASIMATIS, 1978). Die endg:iiltige
Bestimmung des Pathogens wurde im Eidgenossischen Landwirtschaft-
lichen Forschungsanstalt, Nyon, Schweiz, durchgef{ihrt, dem Proben
aus dem kranken Holz geschickt wurden***.

Die Untersuchungen beziiglich der weiteren Isolationsversuche,
der Beteitigung von anderen Pathogenen am Syndrom, vor allem von
Phomopsis viticola, und der Befallsenhebungen werden fortgefiihrt.

6znt
fiinTiYn BAGLARINDA YENi BiR HASTALIK ETMENi :

Eutypa armeniacae

Baflarda kol ve dal kurumalan- <Perlette> gegidi omcalanndan izo'
na yol agabilen bir etmen olan le edildi. Omcalann hasta kollann-
Eutypa armeroiacae Hansford et da ahgrlmrgm dqmda bir stirgtin
Carter Tiirkiye'de ilk olarak 1982 oluqumu girzlendi. tsu siirglinlerde
yrlrnrn Mayrs ayrnda Izmir civarrn- geliSrne gerilifine paralel olarak
da tele alrnmrg 15 yaglanndaki kiigiik, deforme olmug, klo.rotik

* Alb,t€il,umg .fflr Ptf,tranae'nschu,tu der l-a"ndw. trlalkrutlrfiaet, U,niversirtaert Ege, lanir
** Aibteilrung ffl,r Garlten{baru der Lanrdw. FakulitaEt', Uilii)velsfitae$ Ege, tznir

*+* Dr'. A. Brol'ay seri fiiir die Idleotiifiaifftrng vron E. armeniacae trrerzlidh gedatrkt.
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yapraklann bulundug.u dikkati
gekti. Hastahfrn hudama yarala-
rrndan haqladrfr agrk lbir bigimde
g<izlendi. Dokuda oluqumuna yol
agtrpr kahverengi zon yardrmryla,
etmenin kol iginde enine ve uzun-
lamasrna yayrlmasr kolayca izlen-
di. Kolun, hasta doku ile tamamen
gevrelenmesi durumunda kurudu-
[u saptandr. Bu helirtilerin hasta-
IrSm simptomatotojisi ite ilgili li-
teratiirde igaret edilen belirtilere

EUTSTPA ARMENIACAE

aynen uydu[.u belirlendi (BOLAY
ve MOLT.ER, L977; MOTJ"T.:R ve
KA$IMATTS, 19?8). Hastalrkh iir_
nekler {izerinde etmenin kesin ta_
rusr Federal Tanmsal Aragtrrma
Kurumu, Nyon, isvigre,de yaprldr.

Bu konu ile ilg:ili olarak, izolas_
yon gahqrnalan, hastahk belirtile_
rinde di[er etmenlerin, dzellikle
Phomopsis viticola'nrn, katkrsr ve
hastahfi'rn yayrhgr iizerindeki araq-
trrmalara devam edilmektedir.
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