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Investigations on the Effects of Various Soil Sterilization
Types and Some Fungicides Used in Vegetable Seedbeds and
Greenhouses to Soil Mycoflora in Ege Region ™

1 - Seedbeds studies

Mahdume ESENTEPE

Aytiil SARIBAY

Osman YALCIN

Regional Plant Protection Research Institute Bornova, Izmti_r/FI‘URKEY

ABSTRACT

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

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
source of agriculture and provides
survival of microorganisms is a
very comlex and a living system. In
this system host plant, pathogen
and microorganisms are in a natu-
ral balance. In many places a lot of
pesticides have been used for various
purposes in recent years.

The fact that fungicides, herhbi-
cides, nematocides and insecticides
have been applied continuously to
the soil and plants for the different

purposes without considering their
side-effects have destroyed the abo-
ve mentioned balance. Actually,
many workers reported that vari-
ous sterilization types of soil with
different pesticides effected soil
microbiology (Katznelson and Ric-
hardson 1943, Warcup 1951, Kre-
utzer 1960, Mughogho 1968, Kaastra
and Gams 1973, Warcup 1976, Rai
and Tiwari 1977).

Applying the pesticides continu-
ously, caused the change of soil na-

1 This study was supported by the Scientific and Technical Research Council

of Turkey (Ankara—TOAG 364).
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EFFECTS OF SOIL STERILIZATION TYPES

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
(Page and Craddock (1965, Smith
1968, Hoper et al, 1971).

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

MATERIALS

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

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.

and METHODS

'study.

Fumigants, fungicides and dosa-
“ges used in the experiments are gi-
ven in table 1.

Table 1. Tested chemicals and their dosages.

Dosages
Name of the Percentage of the active
chemical ingredient 2 100 1t
B water
Methylbromide Methylbromide 98 % 100
(Dowfume MC-2) | Chloropicrin 2 %, gr- =
Formalin Formaldehit 40 %, 300 cc —
Brassicol 20 Pentachlora nitro benzene | 30 gr. s
20%

Benomly «Methyl -1-
Benlate (Butyl-carbomyl) -2- benzi-| 30 gr. —_—

midazole carbamate» 50 %
Enovit-Super Thiophanate methyl, 70 % — 40 gr.

s B
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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 Methylbromide + Ben-
late, Methylbromide + Enovit-Super,
Formalin + Benlate; Formalin +
Enovit-Super were used and the
experiment was designed with 10
characters.

Methylbromide, Formalin and
Brassicol-20 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-
yings.

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
Kiihn. (Papavizas and Davey, 1967).
Peptone Dextrose Agar+ Rose Ben-
gal + Streptomycine + Penicilline
medium used for all fungi, 1 %
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 +
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 R. solani was found by consi-
dering the average of five replica-
tions.

On the other hand, the soil samp-
les were analysed from physical and
chemical standpoint at Toprak-Su
Bolge Mudirligii in Izmir.

RESULTS

Results of the experiments carried Research Institute:

Actinomucor,

out at Bornova Plant Protection Alternaria, Aspergillus, Botryotric-

oy,
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hum, Botrytis, Cephalosporium,
Chaetomium, Chrysosporium, Cla-
dorrhinum, Cladosporium, Curvula-
ria, Doratomyces, Fusarium, ‘Gela-
sinospora, Gilmaniella, Gliocladium,
Helminthosporium, Humicola, Me-
lanospora, Myrothecium, Peacilomy-
ces, Papulaspora, Penicillium, Pho-
ma, Phytophthora, Pythium, 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., Doratomyces sp.,
Botryotrichum sp., Actinomucor
spp., dominant colonizers fungi 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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Fig.1-2. Total numpber of fungi in pesticide applied tomato seedbeds

(Institute 1978-1979)
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Fig.3-4. The percentage of R. solani in pesticide applied tomato seedbeds

(Institute 1978-1979)

— Results of the experiments
performed in Manisa: In our expe-
riments with Brassicol-20, Forma-
lin and Methylbromide in 1978 and
1979 Actinomucor, Alternaria, As-
" pergillus, Botryotrichum, Botrytis,
Cephalosporium, Chaetomium, Cla-
dosporium, Cladorrhinum , Cylind-
rocarpon, 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-

nera belonging to the Mucorales or-
der were isolated from tomato seed-
beds Penicillium, Fusarium, Asper-
gillus and Actinomucor genera took
place in the first rows among them.

In tomato seedbeds which treated
with pesticides; the total populati-
ons of fungi were given in Figure
5 and 6, percentage of R. solani in
Figure 7-8, during 1978 and 1979.

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

Brassicol-20, Formalin and Met-
hylbromide were not significantly
effective on saturation, pH, lime and

o e
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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 P:0s, but Brassicol-20 decre-

@©
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ased it. The effects of Brassicol-20,
Formalin and Methylbromide were
not important on K20 which is na-
turally aboundant in experimental
plots.
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Fig5-8. The total population of fungi in pesticide applied tomato seedbeds

(Manisa, 1978, 1979)
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Fig.7-8. The percentage of R. solani in pesticide applied tomato seedbeds

(Manisa, 1978-1979)

DISCUSSION

Soil sterilization 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, 1971).

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:

In all 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, Aspergil-
lus and Penicillium fungi. 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 control of R.
solani which was determined as the

.
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main agent of damping-off disease
in the experiments carried out in
Turkey and the other countries
(Kreutzer, 1960; Kreutzer, 1963; Ka-
rahan, 1972; Karcilioglu et al, 1972).

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 (1951) and
Naumann (1970).

After applying Formalin, Tricho-
derma species increased. This 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 many 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-
utzer (1960) and Jancarik and
‘Temmlowa (1963).

Methylbromide increased the to-
tal number of fungi because of the
dominant recolanized of some ge-
nera. This increase was due to the
fact that Botryotrichum sp. Penicil-
lium spp. in Institute, Aspergillus
spp., Fusarium Spp. and Stachybot-
rys sp. in Manisa were dominant re-

colonizer. Wuest and Schisler (1968)
recorded that Methylbromide 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-
vely.

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). The fact that Methylbro-
mide has a fungicidal effect and also
increases antogonistic fungi such
as Aspergillus 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 Asperglllus 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. Formalin + 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 total
number of fungi, but in the first
year Formalin +Enovit Super and
Methylbromide + Benlate increased
the total population of fungi, cau-
sing an increase of Penicillium,
Fusarium and Penicillium, Fusarl-

um, Alternaria populations respec-
tively.

—8 -
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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 (1974),
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-
late alone as trasplant-water did not
effect the population of R. 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. solani

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 1971).

In the present study Brassicol-20,
Formalin and Methylbromide have
not an important effect on satura-
tion, pH, lime, organic matter and
K20, but decreased the salt con-
santration in soil. As a matter of
fact it was recorded that fumigants
can change the salt as qualitatively
and quantitatively (Kreutzer 1960).
Brassicol-20 decreased the amount
of the available P-Os in soil, For-
malin and Methylbromide have not
an important effect on it. But Page
and Craddock (1965) and Smith
(1968) recorded that the fumigants
increased P:0s in soil.

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

OZET

EGE BOLGESI SEBZE FiDELIK VE SERALARINDA UYGULANAN
CESITLI TOPRAK STERILIZASYON TIPLERI iLE BAZI
FUNGUSITLERIN TOPRAR MIiKOFLORASINA
ETKILERI UZERINDE ARASTIRMALAR

1. Fidelikte ytirtutiilen calismalar:
Bu calisma, Ege bolgesi fidelik-
lerinde toprak sterilizasyonunda
kullanilan fumigant ve fungisit ile

kiilleme savagiminda uygulanan
sistemik fungisitlerin - toprak mi-
koflorasina  etkilerini saptamak
amaciyla ele alinmigtir. Bunun ya-
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nisira kullanilan pestisitlerin top-
ragin fiziksel ve kimyasal ozellikle-
rine etkileri de incelenmisgtir.
Denemeler Bornova Bdlge Zirai
Miicadele Arastirma Enstitiisii de-
neme bahcesinde ve Manisa’da ol-
mak iizere iki yerde acilmigtir.
Caligmalar sonunda 42 fungus
genusu saptanmigtir. Bunlardan
Gelasinospora cerealis Dowding
Tiirkiye mikofloras: icin yeni fun-
gustur.
Metilbromit ve Brassicol 20 uy-
gulamasi genellikle toplam fungus

populasyonunu arttirdigi  halde,
Formalin ve fumigantlarin siste-
miklerle kombinasyonu genellikle
azaltilmigtir.

Metilbromit, Formalin ve Brassi-
col 20 saturasyon, pH, kire¢, orga-
nik madde ve K:0 iizerinde énemli
bir degisiklik yapmamalarina kar-
sin, tuz konsantrasyonunu dusur-
miiglerdir. Brassicol 20 topraktaki
alinabilir P:Os miktarini azalttigi
halde, Formalin ve Metilbromit bu
miktarda onemli bir degisiklik yap-
mamigtir.
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Leaf Spot of Sunflower (Septoria helianthi Ell. et Kell.) in the
Black Sea Region of Turkey

Faruk AYAYDIN

Regional Plant Protection Research Institute Samsun/TURKEY

ABSTRACT

In the Black Sea Region of Turkey we first recorded this 'patho-
gen on 26 May 1980 on sunflower at Cinarlik village of Samsun and
then in Tokat and Amasya provinces. The determination of this spe-
cies was first made in Turkey by us according to the measurements
of pycnidium and pycnispores as well as the other morphological cha-
racters, although' the causal agent was previously observed in Thrace.

The disease was observed on sunflower variety Vinumk 8931 in
our experimental plots. The angular or sub-circular dark brown spots,
in up to 2 cm diameter, developed on the leaves. Dark colored, sub-
globose and subepidermal pycnidia measuring, 109.71 x 125.76 micron
in average developed on these spots.

There are many pycniospores in pycnidium. The pycniospores

which are hyaline, granular, long, slender, straight or slightly curved
and averagely with 3 septate measuring averagely 3.22 x 57.20 micron.

During summer both in 1980 and 1981 the disease failed to spread
over large areas and its intensity remained below 1 % because of the
unfvorable weather conditions for the development of the pathogen.

INTRODUCTION

In the Black Sea Region of Tur-
key, 16837 hectares of sunflower
in 1977 (Anonymus, 1979). In re-
cent years, it is estimated that the
sunflower growing areas increased
to a great extent.

Besides a number of sunlower
diseases a new pathogen which is

the causal agent of leaf spot of
sunflower was found in the region.

Under the favorable -climatic
conditions an outbreak of this di-
sease in the region seems to be li-
kely in future. Hence, an extensive
study on this disease should be car-
ried out. .
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MATERIALS and METHODS

The field examinations were ma-
de in the experimental plots of the
studies concerned with the downy
mildew of sunflower (P. helianthi)
at Cimarlik village in Samsun pro-
vince (Ozkutlu et al., 1980) and in
the sunflower fields in Tokat and
Amasya provinces. Microscopic exa-
minations and pathogenicity tests
were made in the laboratory. The
finest vertical sections through the
spotted areas of naturally infected
sunflower leaves were prepared. The
position, morphological and the ot-
her characters of pycnidium on the

spots were examined under mic-
roscope through Colley solution
(erythrocine), and they were mea-
sured and their photograph was ta-
ken. Using the same method the
measurements of pycniospores insi-
de the pycnidium were made, and
their morphological characters and
position inside the pycnidium, as
well as the other characters were
examined. A total of 300 pycnidia
taken from the spots on diseased
sunflower leaves and 300 pycnios-
pores released from these pycnidia
were measured.

RESULTS and DISCUSSION

We first recorded Septoria heli-
anthi Ell. et Kell. on Vinumk 8931
sunflower variety grown in the
Black Sea Region of Turkey in May,
1980. This pathogen had been pre-
viously reported as Septoria sp. in
Thrace by Yiceer and Karaca
(1978). Therefore, the determina-
tion of this species has been first
made in Turkey by us acording to
the measurements of pycinidium
and pyshiospores, as well as the ot-
her morphological characters. Its
presence and damage in the count-

_ries where sunflower is grown have
also been reported by some authors
(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.

The early spots appearing on
sunflower leaves at the cotyledon
stage are 1 to 2 mm in diameter.
Later they become angular or sub-
circular and attain to 2 ecm in di-
ameter. Sometimes many spots coa-
lesce to form an irregular lesion on
leaf surface (Figure 1). The leaf
tissue around these dark brown or
brown to black spots losses its gre-
en, color and turns light green or
yellow. There are almost unvisible
pycnidia distributed in the spots
(Figure 2). The pycnidia embedded
in tissue are dark colored and thick-
walled, with ostioles projecting to
the surface. These sub-globose
pycnidia measure ranging from
84.00 to 192.50 x 77.00 to 150.50, on
average 109.71 F 0.23 x 125.76 +
1.04 micron.

There are a considerable number
of pycniospores in pycnidium. The-
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se filiform hyaline pycnospores are
long and slender and measure ran-
ging from 2.10 to 4.20 x 28.00 to
86.00, on average 3.22 F 0.03 x 57.20
T 0.78 micron (Figure 3). The
pycnospores are granular, straight
or slightly curved, 1 to 6 septate
(average 3.07 F 0.11 septate) with
both ends round.

The countings vere made during
summer both 1980 and 1981 in so-
me sunflower producing areas of

Samsun, Tokat and Amasya pro-
vinces indicated that the intensity
of the disease was below 1 %. It
appears likely that in the future
this pathogen may cause a consi-
derable damage to sunflower de-
pending on climatic conditions in
our region where the sunflower
growing area is getting larger and
larger. Therefore, the studies on
this subject should be initiated soon
to avoid this possible thread.

OZET

TURKIYE'NIN KARADENIZ BOLGESINDE AYCICEGI YAPRAK
LEKE HASTALIGI (Septoria helianthi Ell. et Kell.)

Tiirkiye'nin Karadeniz Bolgesi-
nin aycicegi yetistirilen tarlalarin-
da bu patojene ilk kez 26.5.1980 ta-
rihinde Samsun’un Cimarlik Ko-
yiinde, daha sonra da Tokat ve A-
masya illerinde rastladik. Hastalik
etmeni daha Once Trakya’da goriil-
miis ise de piknit ve pikniosper Ol-
ciilerine ve diger morfolojik 6zellik-
lerine gore tiir tespiti Tiirkiye'de
ilk kez tarafimizdan yapilmigtir.

Hastalik, deneme parsellerimizde-
ki Vinumk 8931 cesidinde goriildi
ve yapraklar ilizerinde 2 cm’ye va-
ran capta, koseli veya yuvarlaga ya-
kin, koyu kahverengi lekeler olus-
turdu. Bu lekelerin iizerinde koyu

renkli ve kiireye yakin bicimde, epi-
dermisin altinda, boyutlar1 ortala-
ma 109.71 x 125.76 mikron olan pik-
nitler olustu.

Piknitlerin icinde c¢ok sayida,
renksiz, graniillii, ince, uzun, diz
veya hafif kivriml, boyutlar1 orta-
lama 3.22 x 57.20 mikron, bdlme sa-
yist ortalama 3 olan pikniosporlar
bulunmaktadir.

1980 ve 1981 yaz mevsimi siire-
since hava kosullar1 patojenin ge-
lismesine uygun gitmedigi icin ge-
nis alanlara yayilamamig ve ancak
% 1’in altinda bir yogunlukta kal-
mistir.
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Fig.1, Natural infection on the sunflo- Fig.3. The pycniospores of S. helianthi
wer leaves and the appearance of the  (x1100),
leaf spots.

Fig.2. Vertical dissection of the pycni-
dium of S. helianthi (x250).
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Buckeye Rot of Tomato as Influenced by Different
Levels of N, P and K Fertilizers*

S.R. SHARMA and H.S. SOHI

Indian Institute of Horticultural Research, 255, Upper Palace
Orchards, Bangalore-560080, INDTA.

ABSTRACT

The effect of applications of 100, 150 and 200 Kg N/ha in the form
of Urea; 60, 90 and 120 Kg P:Os/ha in the form of Superphosphate and
15, 30 and 60 Kg K:0 in the form of Muriate of Potash 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 healthy 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 P:0s;/ha. Different levels of K had very little effect on yield -
of healthy or diseased fruits except in the trial conducted during 1976.

INTRODUCTION

Among the different diseases of
tomato (Lycopersicon esculentum
Mill), buckeye rot caused by Phyto-
phthora nicotianae B de Hann var.
parasitica (Dast.) Waterh. has been
reported to be the most severe cau-
sing heavy losses (Jain et al. 1961;
Sharma 1971; Sohi, 1978) both in
the field as well as in storage. Nut-
rition of the host has been reported
to be one of the major factors
which influence the development
of various diseases directly or indi-

rectly in many crops (Klotz et al.
1958; Pal and Grewal, 1976; Olun-
loyo and Adeniji, 1976; Bhowmik
et al. 1976; Dasgupta and Chatto-
padhyay, 1977; Petrova and Dimit-
rov, 1976). Since there was no in-
formation regarding the effect of
host nutrition on buckeye rot of to-
mato, studies were, undertaken to
investigate the effect of different
levels of N, P and K fertilizers on
fruit rot and results are presente

herein. :

MATERIALS and METHODS

A field trial was laid out in July,
1976 and subsequently repeated in

the same month in 1977 and 1978
to investigate the effect of diffe-

. * Contribution No. 781 of I.LH.R., Bangalore
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rent levels and combinations of N,
P and K fertilizers on buckeye rot
of tomato. The soil of experimental
plot was sandy-loam having pH va-
lue 6.8; available nitrogen 275 Kg

N/ha; phosphorus 16.5 Kg P/ha
and available potassium 260 Kg
K/ha. The fertilizers and their do-
ses used were:

N: — 100 Kg N/ha; N2 - 150 Kg N/ha; Ns - 200 Kg N/ha

in the form of Urea

P; — 60 Kg P:Os/ha; P: - 90 Kg P:0s5/ha; P; - 120 Kg
P:0s5/ha in the form of Superphosphate

K; — 15 Kg K:0/ha; Kz - 30 Kg K:0/ha; K3 - 60 Kg
K:0/ha in the form of Muriate of Potash

All these nutrient elements were
tried in a 33 randomized block de-
sign. Each treatment had 3 repli-
cation and each replication had a
plot size of 5x3 sq. meter. Five-
week-old seedlings of tomato culti-
var ‘Sioux’ were transplanted on
ridges and in all 40 plants were
maintained in each plot. The basic
dose of N; was applied along with
different P and K combinations

while the additional N was applied
one month after transplanting. Two
general sprays of incesticide (Se-
vin 0.3 %) were given before fruit
set. The number and weight of di-
seased and healthy fruits in each
plot were recorded separately at
each picking. All the data were
analysed statistically using varian-
ce technique (Panse and Sukhat-
me, 1967).

RESULTS

1. Effect on the yield of healthy
fruits: Yield of healthy fruits in all
the three years increased with the
increase in nitrogen levels (Table
1). In all the experiments, the in-
crease in yield was more when N
levels were increased from 100 Kg
N/ha to 150 Kg N/ha than with
further increase of N levels to 200
Kg N/ha. Increase in yield from
N; to N: level was statistically sig-
nificant at both levels of signifi-
cance in all the three trials, whe-
reas further increase to N3 levels
resulted in significant increase in
yield only in 1977 and 1978. Inte-
ractionsof PxK, NxPand Nx K
also had significant effect on yield

of healthy fruits in 1976 (Table 2).

Higher levels of phosphorous re-
sulted in increased yield of healthy
fruits in all the three trials. Incre-
ase in yield was significant at both
levels of significance in 1976 and
1978 when P levels were increased
from 60 Kg P:05/ha to 90 Kg P05/
ha whereas in 1977 increase was
significant only when P levels were
increased from 90 Kg P:0s5/ha to
120 Kg P:0s/ha. Different levels of
K increased the yield of healthy
fruits in 1976 only and in sub-
sequent years there was no effect
of potassium on yield.

2. Effect on number of healthy
fruits: Increasing levels of nitro-
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gen resulted in corresponding incre-
ase in the number of healthy fruits
in 1976 and 1977. Increase in the
number of fruits was significant
only at 5 % level in 1977 whereas
in 1976 increase was significant
only when nitrogen levels were in-
creased from 100 Kg N to 150 Kg
N/ha and further increase in nit-
rogen level did not increase the
number of healthy fruits. During
1978, increase in number of fruits
was significant when N levels were
increased from N: to N: whereas
further increase to N3 resulted in
decrease in the number of healthy
fruits. Higher levels of phosphorous
resulted in increased number of
healthy fruits (Table 1). Increase
was significant at both levels of
significance when phosphorous le-
vels were increased from 60 Kg P>Os
to 90 Kg P:0s/ha during 1976 and
1978 and further increase in phos-
phorous level did not results in
significant increase in the number
of fruits. During 1977, there was
nonsignificant reduction in the
number of fruits when phosphorous
level was increased from 60 Kg
P:05 to 90 Kg P05 but further
increase in phosphorous level to
120 Kg P:0s5/ha resulted in signi-
ficant increase in the number of
fruits (Table 1). Interaction of
N x K also had significant effect
on number of the healthy fruits in
1976 (Table 2). Increasing levels
of potassium increased the num-
ber of fruit in 1976 (Table 2). In-
creasing levels of potassium incre-
ased the number of fruits in 1976,
the difference was significant bet-

ween K: and K: only. In 1977 and
1978 the effect of K was not signi-
ficant.

3. Effect on per cent weight of
diseased fruits: Per cent weight of
diseased fruits increased with in-
creasing levels of nitrogen during
1977 and 1978. During 1976, weight
of diseased fruits at 100, 150 and
200 Kg N/ha was 13.5, 17.25 and
1545 per cent respectively (Tab-
le 1). The increase in fruit rot from
Ni to N: was significant at 5 % le-
vel of significance, whereas decre-
ase in weight of diseased fruits with
further increase in N levels was
non-significant. In 1977 also, incre-
ase in fruit rot was significant at
5 % level when nitrogen levels were
increased from 100 Kg to 150 Kg
N/ha. In 1978 each higher level of
nitrogen resulted in significant in-
crease in fruit rot. Fruit rot was
maximum at all the nitrogen levels
in 1978 followed by 1977 and 1976.
Increasing levels of phosphorous
resulted in corresponding 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 1977 (Table 2). Reduction in
fruit rot was significant at both
the levels when phosphorous levels
were increased from 60 Kg to 90 Kg
P:0s5/ha and further increase in
phosphorous, though reduced the
fruit rot, but it was non-significant
in all the trials. Increasing levels
of K reduced the fruit rot in 1976
significantly. In 1977 decrease in
fruit rot by K was found significant
between 15 and 60 Kg K/ha only,
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whereas in 1978 trial no significant
effect 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
nitrogen on the number of diseased
fruits in 1976 and 1977 but in 1978
each increasing level of nitrogen
resulted in significant increase in
the number of diseased fruits. Hig-
her levels of phosphorous reduced
the number of diseased fruits in
1976 and 1977 but reduction was
significant only when phosphorous
levels were increased from 60 to 120
Kg P:05/ha in 1976 and 90 Kg

P20s5/ha in 1977. In 1978 there was
significant reduction in the num-
ber of diseased fruits when phos-
phorous level was increased from
60 Kg P:05 to 90 Kg P:0s5/ha and
further increase in phosphorous le-
vel has not made any significant
change in the number of diseased
fruits. Higher levels of potassium
reduced the number of diseased
fruits significantly in 1976 and re-
duction in 1977 was significant
only when potassium level was in-
creased from 15 Kg K-O to 30 Kg
K:O/ha. In 1978, there was no ef-
fect of different levels of potassium
on the number of diseased fruits.

DISCUSSION

In the present studies higher le-
vels of nitrogen increased the num-
ber and weight of diseased fruits
whereas increasing levels of phos-
phorous reduced the fruit rot. Po-
tassium reduced the fruit rot in
1976 but had very little effect in
subsequent years. Similar findings
in respect of nitrogen and phospho-
rous have been reported for buc-
keye rot of tomato (Sharma 1971),
black shank disease of tobacco
(Apple, 1961), Phytophthora root
rot of roselle (Olunloyo and Ade-
niji, 1976), Phytophthora blight of
pigeon pea (Pal and Grewal, 1976)
smut of pearlmillet (Bhowmik et al.
1976), Phytophthora blight of Cit-
rus (Klotz et al. 1958), powdery
mildew of wheat (Petrova and Di-
mitrov, 1976) and brown spot of
rice (Dasgupta and Chattopadhyay,
1977). Whether the increase in fru-
it rot with an increase in nitrogen

level was due to (i) the effects on
plant vigour that can influence
the micro climate in a crop and so
effect infection and sporulation of
the pathogen or (ii) effects on cell
walls and tissues, as well as bio-
chemical make up of the host or
(iii) effects on the pathogen thro-
ugh alterations in the soil environ-
ment could not be ascertained. Ho-
wever, nitrogen in the form of am-
monium sulphate has been repor-
ted to support satisfactory growth
of P. nicotianae var. parasitica in
culture medium (Sharma, 1971).
Moreover, it is not only the amount
of nitrogen which would influence
the disease development but also
the form of nitrogen, its ratio with
other nutrients and physical and
chemical properties of the soil. Sus-
ceptibility of citrus seedlings to
Phytophthora citrophthora and P.
parasitica was greater with ammo-
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nium sulphate or urea (47 and
59 %, roots infected, respectively)
compared with fertilization with
NO;—N (3 % infected roots; Klotz
et al. 1958). Since different rese-
archers have used different sources
of nutrients, different varieties and

soil types, it is difficult to derive
any conclusions. The red soils at
the experimental site are quite rich
in potassium and this might be the
reason for poor response of potas-
sium in the present studies.
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OZET

DOMATESLERDE BUCKEYE CURURLUGUNUN DEGISiK
SEVIYELERINDEKI N, P VE K GUBRELRINDEN ETKiLENMESI

Domateslerde Phytophthora nico-
tianae var. parasitica’nin sebep ol-
dugu buckeye ciiriikliigiine 100, 150
ve 200 kg N/ha iire olarak; 60, 90
ve 120 kg P:0s/ha siiper fosfat ola-
rak ve 15, 30 ve 60 kg K20O/ha Muri-
ate potash olarak uygulanmasinin
etkisi tarla sartlarinda i¢ yil aras-
tirilmigtir. Yiiksek dozlarda N sag-
lam meyve iriiniinde artiga sebep

olmug fakat meyve cilirikligi de
onemli derecede artmustir. Yiiksek
seviyelerde P saglam meyve liriinii-
nil arttirmig ve meyve ciirikliga
de azalmistir. Etki 90 kg P:0s/ha
seviyede daha énemli olmustur. De-
gisik seviyelerdeki K uygulamasi
hastalikl1 ve saglam domates iiriinii
lizerinde, 1976 y1lindaki deneme ha-
rig, cok az etkili olmustur.
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Table 2 : Effect of interaction of NP, NK and PK on buckeye rot of

tomato
A. Effect on weight of healthy fruits in 1976
P P2 Ps Mean
N 14.09 19.20 20.77 18.02
N 20.95 34.87 31.34 29.05
N3 25.60 31.64 34.42 30.55
Mean 20.21 28.57 28.84
K Ke Ks Mean
Ny 16.00 18.91 19.14 18.01
N, 23.08 30.51 33.58 29.05
N3 28.65 . 29.68 33.33 30.55
Mean 22.57 26.36 28.68
Py 18.93 20.21 21.50 20.21
Ps 22.90 30.05 32.76 28.57
P3 25.89 28.85 31.79 28.84
Mean 22.57 26.37 28.68
SEm + 1.3449
CD. 5% 3.891
CD. 1% NS
B. Effect on number of healthy fruits in 1976
K1 Ko Ks Mean
Ny 319.33 389.55 346.88 351.92
N. 405.44 514.00 544.33 487.92
N3 475.44 462.66 525.77 487.95
Mean 400.07 455.40 472.32
S.Em + 25.159:
C.D.5 % 71.450
cD.1% NS
C. Effect on per cent weight of diseased fruits in 1977
Py P 3 Ps Mean
N 31.08 30.79 217.85 29.90
N2 4261 32.02 26.97 33.86
N3 39.19 33.91 31.95 35.01
Mean 37.62 32.24 28.92
K1 43.93 ~ 35.85 27.48 35.75
K 35.34 - 31.39 31.79 32.84
K3 33.60 ~ 2947 27.50 30.19
Mean 37.62 32.23 28.92
SEm + 1.877
CD.5% 5.333
CD. 1% NS
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Vergleichende Untersuchungen Uber die
Anwendungsmoglichkeiten von Milch und
Capsicumpresssaft zum Schutz von
Tomatenpflanzen gegen Tomatenmosaik

Ulkii YORGANCI und Semih ERKAN

Abteilung fiir Pflanzenschutz, Landwirtschaftliche Fakultdt der Ege
Universitat, IZMIR/TURKEI

ZUSAMMENFASSUNG

In dieser Arbeit wurden 21 Tage alte Tomatenpflanzen der Sorte
Foma mit Magermilch, Paprikapresssaft und als Kontrolle mit Wasser
gespritzt. Fiir jede Behandlung wurden die zufillig herausgezogenen
zweiunddreissig Tomatenpflanzen mit Milch 4+ TMV, Paprikapresssaft
+ TMV und Wasser + TMV (Kontrolle) inokuliert.

Um die Auswirkung der Behandlungen auf die Virusvermehrung
quantitative zu erfassen, wurden die Pflanzen 21 Tage spater einzeln
geerntet. Der griine Teil jeder Pflanze wurde in Phosphat-Puffer
zermorsert und fiir jede Tomatenpflanze-10 Nicotiana glutinosa Blatter
inokuliert. Die Hemmwirkung wurde in % der Kontrolle gerechnet.
Die Hemmwirkung von Capsicumpresssaft betrégt 84,31 % vergleichbar
mit der Hemmwirkung von Magermilch mit 85,37 %.

Weil die Milchpreise in der Tiirkei verhaltnisméssig hoch und
fiir die Behandlungen mit Paprikapresssaft keine Mehrausgaben
notwendig sind, kann der Paprikapresssaft grosse Bedeutung in der
Praxis gewinnen.

EINLEITUNG

Tabakmosaikvirus ist am leicht- Gewé#chshdusern ist die Verseu-

esten mit Kontakt tibertragbares
Virus unter den Pflanzenviren und
ausserdem hat es einen sehr breiten
Wirtspflanzenkreis. Mosaikkrank-
heit der Tomate wird durch verschi-
edenen Virusstimme verursacht,
die auf Tomaten spezialisiert sind.
Wahrend der Tomatenanzucht in

chung der gesunden Pflanzen un-
vermeidlich vor allem bei dichter
Pflanzung, Pikierung und anderen
Pflegemassnahmen. An Freilandto-
maten sind fast alle Pflanzen virus-
infiziert, weil die Ausbreitung der
Viren durch unspesifische Vekto-

ren und Lufthewegungen erhoht
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wird. Deswegen spielen die Verhii-
tungsmassnahmen zum Schutz der
Pflanzen gegen Virusinfektionen
eine wichtige Rolle, da andere Pf-
lanzenschutzmethoden keinen aus-
reichenden Erfolg haben. Mager-
milchspritzung ist eine von diesen
Verhiitungsmassnahmen und wur-
de gegen zahlreiche Viren mit Er-
folg angewendet.

Hare (1959) fand die Milchbe-
handlungen wvor der Inokulation
bei Tabakmosaikvirusinfektionen
besonders erfolgreich. Nach Lucas
und Hare (1959) sind alle Prote-
infraktionen von Milch, Molke und
Blutserum mehr 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
Erfolge erzielt (Jaeger, 1966). Un-

ter den Milcharten hat die Mager-
milch die beste Wirkung und aus-
serdem kann man sie mit anderen
systemischen Inzektiziden und Ma-
is0l gemischt anwenden (Hein,
1961; 1964; 1975).

In den letzten Jahren haben die
pflanzlichen Hemmstoffe immer
mehr an Beachtung gewonnen und
in mehreren Versuchen wurden mit
Capsicumpresssaft befriegende Er-
folge erzielt. Capsicumsaft enthilt
besonders proteinartige und feno-
lische (flavon und isoflavon) Hem-
mstoffe (Mc Keen, 1956; Marc-
houx, 1967, Rangoonwala und Fri-
edrich, 1967; Apaplaza und Bernier,
1972; Fischer und Nienhaus, 1973;
Erkan, 1982).

In dieser Arbeit wurden vergleic-
hende Untersuchungen zur Hemm-
wirkung von Magermilch und
Capsicumsaft durchgefiihrt.

MATERIAL und METHODEN

Das Material bestand aus einem
Tometanmosaikvirusisolat Kemal-
pasa (Yorganci, 1978), Paprikapf-
lanzen, Magermilchpulver von Pi-
narsiit Anonymgesellschaft und
der Tomatenpflanzen der Sorte Ro-
ma. Jeweils 4 Topfe 21 Tage alter
Tomatenpflanzen wurden bei jeder
Versuchsserie mit Magermilch (100
g Magermilchpulver in 1 Liter Was-
ser gelost) mit Paprikapresssaft (in
Verhédltnis 1:1 mit Wasser wver-
diinnt) und als Kontrolle mit Was-
ser gespritzt. Zufdllig herausgezo-
genen zweiunddreissig Tomatenpf-
lanzen wurden umgepflanzt und

sie wurden mit Milch + TMV, Pap-
rikapresssaft + TMV und Wasser
+ TMV inokuliert. 21 Tage nach
dieser Behandlung wurden die Pf-
lanzen einzeln geerntet und der
griine Teil jeder Pflanze wurde in
10 ml Phosphat-Puffer 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 Blitter
inokuliert. Die inokulierten Blatter

e IR



U. YORGANCI und S. ERKAN

wurden in Petrischalen in die Kli-
makammer gelegt und nach drei
Tagen wurden die entstandenen

Lokalldsionen gezahlt. Die Hemm-
wirkung wurde in % der Kontrol-
le gerechnet.

ERGEBNISSE und DISKUSSION

Die Ergebnisse der Versuche wurden in Abbildung 1 zusammenge-

fasst.

Abbildung 1. Die Hemmwirkungen von Magermilch und
Capsicumpresssaft auf TMV-Infektion an Tomaten.

Gesamtzahl Hemmwir-
Behandlung n der entstan- Mittelwerte kung in L.S.D**
denen Lokal- V3 p=0,05
lasionen
Wasser (als 32 12.995,30 406,10
Kontrolle) (211,2 - 271,8%) 0 a
Paprika- 32 2038,50 63,70
presssaft (13,5 -129,3) 84,31 b
Magermilch 32 1899,00 59,34 85,37 b
(22,6 - 134,0)

* Der niedrigste und der hochste Wert ist in Klammernangegeben.

** LS.D (p=0,05) = 79,71

Wie aus der Abbildung zu erse-
hen ist, betragt die Hemmwirkung
von Capsicumpresssaft 84,43 % ver-
gleichbar mit der Hemmwirkung
von Magermilch mit 85,37 %. In
unseren Versuchen Kkonnten wir
durch Milch-und Paprikasaftsprit-
zungen hohe Hemmwirkung gegen
TMV erzielen. Ahnliche Ergebnisse
berichten auch anders Autoren.

Milchspritzungen wurden auch
in Freilandkulturen an Tomaten
mit Erfolg angewendet und - da-
durch wurde der Befall hinausgesch-
oben. Nach Jaeger (1966) wurde
der entsprechende Befallsgrad be-
handelter Pflanzen ungefédhr einen

Monat spater erreicht, wodurch
mehr Ertrag erzielen wurde.

In der Tiirkei bzw. in der Cu-
kurova Region wurden die Papri-
~kafplanzen vor jedem Arbeitsgang
im Freiland sowie im Gewichshaus
mit Magermilch gespritzt und da-
durch wurde 20,4 % Mehrertrag
erzielt (Tekinel et al., 1972). Weil
die Milchpreise in der Tirkei ver-
hiltnisméssig hoch sind, konnte
man trotz des Mehrertrags keinen
beachtenswerten Gewinn erzielen.
Deswegen kann der Paprikapress-
saft grosse Bedeutung in der Pra-
xis gewinnen, da fiir diese Behand-
lungen keine hohe Ausgaben not-
wendig sind.

-~
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OZET

SUT VE BIBER OZSUYUNUN DOMATES BITKILERINI DOMATES
MOZAYIGINDAN KORUMA AMACIYLA KULLANIM OLANAKLARI
UZERINDE KARSILASTIRMALI ARASTIRMALAR

éu aragtirmada 21 glinlik Roma
domates cesidi fidelerine yagsiz siit,
biber Ozsuyu ve su pliskiirtiilmius-
tir. Her uygulama i¢in, tesadif il-
kesine gore sokiilmiis 32 fide sak-
silara dikilmis, yagsiz stit + TMV,
biber 6zsuyu + TMV ve Su + TMV
(kontrol) ile inokule edilmiglerdir.

Uygulamalarin virus cogalmasi
lizerine etkisini, nicesel olarak sap-
tamak amaciyla, bu islemden 21
giin sonra bitkiler tek tek hasat

edilmis, her bitkinin yesil kismi ha-
vanda fosfat tamponu eklenerek
ezilmis ve 10 Nicotiana glutinosa
yapragina inokule edilmistir.

Kontrola oranla, biber 6zsuyu ile
% 84,31, yagsiz siitle % 85,37 en-
gelleme saptanmigtir.

Tiirkiye’'de siit fiatlarinin yliksek
olmasi nedeniyle ve fazla bir mas-
raf gerektirmedigi icin biber ozsu-
yu kullanimi, uygulamada onem
kazanabilir.
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Changes in Enzymatic Activity of Pumpkin Plant
infected with Watermelon Mosaic Virus*

S.J. SINGH

Indian Institute of Horticultural Research, Banglore-560080, India

ABSTRACT

Experiments were carried out to see the effect of a strain of water-
melon mosaic virus (WMV) on the enzymatic activity of pumpkin
(Cucurbita maxima) plants. The data revealed that catalase activity
increased in both healthy and WMV 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 healthy counter-
parts. The maximum catalase activity was recorded at 60th day of
inoculation. Nitrate reductase activity in general, increased in WMV
infected leaf, stem and root. The infected leaves showed maximum
enzyme activity. Highest activity was recorded at 60th day of inocu-
laticn and decrease thereafter. The activity of the enzyme invariably
increased wivh an increase in the age of the plants.

INTRODUCTION

Pumkin maxima

(Cucurbita

Duch.) is one of the important and -

popular vegetables in India. During
1979 a very severe virus disease, ca-
using mosaic symptoms in pump-
kins was observed. The causal vi-
rus was identified as a strain of
watermelon mosaic virus-1 (WMV-

1) (Singh, 1979). Since the virus
causes a great deal of losses in qu-
ality of fruits, it was thought ne-
cessary to work out the effect of
this virus on enzymatic activity of
the host plant. The results are
communicated here.

MATERIALS and METHODS

For studying the enzymatic ac-
tivity in virus-infected pumpkin
plants, seeds of pumpkin var. «Arka
Suryamukhi» were sown in 12 inch

earthen pots in the glasshouse. At
one time leaf stage plants were ino-
culated mechanically with the vi-
rus (WMV-1). Leaf samples for

* “Contribution No. 129/82 of Indian Institute of Horticultural Research, 255,
Upper Palace Orchards, Bangalore-560080, India.
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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 activity of the leaf
samples was measured by the met-
hod of Dekock et al. (1960) with
slight modification. For preparing
the enzyme, 1 g of leaf sample was
crushed in chilled mortar with 10
ml of phosphate buffer (pH 6.8)
and a pinch of acid washed sand.
The homogenate was made to 25
ml with glass distilled water. At

zero time, 1 ml of homogenate was
pipetted separately into a series of
flasks, each containing 5 ml of 1.5
% sodium perborate and 1.5 ml
of phosphate buffer (pH 6.8). The
reaction was stopped in successive
flasks after 1, 2, 3 and 4 min. by
rapidly adding 10 ml of NH:SO..
The perborate left into the mixture
was titrated with 0.05 N KMNO;
for first pink colour which lasted
for 30 seconds. The quantity of
KMNO4 consumed was recorded and
the activity of catalase was calcu-
lated according to the following for-
mula of Patterson (1956).

4Ys + 3Ys — Y2 — 6Yy

4Y3 + 3Y2 — Y1 — 6Y,

where Y, Yi.... Yy are values of KMNO; used for flasks in which the
reaction was arrested at 0, 1.... 4 min. respectively.

K = log 10r where K
A =

W =

Nitrate reductase activity was
measured by the method described
by Srivastava (1974). Five fundred
mg of fresh plant sample (of same
age) from both healthy and dise-
ased plants were taken. The samples
were incubated separately in test
tubes containing incubation 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 incubation mixture
was taken and 1.0 ml each of sul-
phanilamide (1 per cent sulphani-
lamide in 1 N HCI and 2-naphythyl
ethylene diamine dihydrochloride

= constant

activity in units of fresh wt.
fresh weight of material in gm.

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

The total NO: produced per hour
(h) and per g fresh weight of the
same was calculated by adding the
NO: yield of the two solutions
which is determined by matching

) . .
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dard curve prepared with different

dilutions of sodium nitrate solu-
tion.

RESULTS

The details of the results hawe
been furnished in tables 1 and 2.
Catalase activity in both healthy
and diseased samples increased
with the age of the plant upto 60th
day of inoculation and then it dec-
lined. 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-1).

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 enzyme 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 the in-
crease in the age of the plants.

Table—1 : Catalase activity (unit/g fresh wt.) of pumpkin leaves at
different periods of virus infection*

Catalase activity

Days after inoculation Healthy Infected
15 1.10 1.05
30 1.25 1.16
45 1.32 1.21
60 1.36 1.27
75 1.26 1.22

* 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

15 1078 1280
30 990 1008
45 885 975
60 808 856
75 790 850

750 820 890 995
731 786 810 880
618 70 79 830
550 606 700 802
542 580 680 785

* Average of 3 experiments.

28 35 =
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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 activity of
enzyme was observed in tobacco
plants infected with Tobacco mo-
saic virus (TMV), (Hills and Mc
Kinney, 1942, Vager, 1975), in chil-
li infected with Potato virus (PVY)
(Jeyarajan and Ramakrishnan,
1972); und Urd bean infected with
urd bean mosaic virus (Singh and
Mall, 1973).

It is customary to class catalase
among the respiratory enzyme
although its real function is poorly
understood as yet (Kiraly and Far-
kas, 1959). According to Yamafugi
et al. (1943) in virus infected tis-
sues, at least part of the catalase
molecule is incorporated in the vi-
rus protein and the catalase thus
incorporated can show its action
only after the virus is split under
suitable 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.

Increased 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
the enhanced rate of nitrogen as-
similation, due to accelerated pro-
tein synthesis in virosed plants.
The higher levels of nitrite nitro-
gen (Singh, 1979), in virus infec-
ted pumpkin plants indicate that
nitrogen absorption from the soil
was accelerated and it was ultima-
tely converted into utilizable form
like nitrate nitrogen for meeting
the additional demand of host
plants. Due to alteration in the
nitrogen status of virus infected
plants, it seems that most of the
nitrate, after absorption, is trans-
located to the leaves as such where
it is soon used up for active protein
synthesis. This may be a reason
for the higher activity of the enz-
yme in the leaves than the other
plant parts.

Exposure to the lights has been
found to accelerate the synthesis
of nitrate nitrogen in the plants
(Hageman and Flesher, 1959; Kan-
nanagara and Woolhouse, 1967).
These are the plausible reasons by
which the higher activity of nitrate
reductase in leaves could be expla-
ined. The low nitrate reductase ac-
tivity in the roots may be due to
its negatively phototropic nature.
As the roots have been found to b
a poor source of virus, it seems
that the conversion of nitrate to
nitrite is low; it was substantiated
by the lower activity of enzyme in
the root.
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Nitrate reductase is known as
inducible enzyme by its substrate,
the nitrate (Hewitt and Afridi,
1959). Wallace and Pele (1965) ob-
served that within two hours of
applying nitrate to the rooting me-
dium, nitrate reductase can be de-
tected in both the shoot and root.

A higher level of nitrate nitrogen
was observed in infected pumpkin
plant parts than healthy ones
(Singh, 1979). The presence of hig-
her amount of the substrate (nit-
rate nitrogen) in virus infected
plant parts could obviously enhan-
ce the enzymatic activity.
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QZET
KARPUZ MOZAYIK VIRUSU iLE INFEKTELI
KABAK BITKILERININ ENZIMATIK AKTiVITELERINDEKI
DEGISIKLIKLER

Denemeler karpuz mozaylk viru-
sunun (WMV) bir irk: ile infekte
olmus kabak (Cucurbita maxima)
bitkilerindeki enzimatik aktiviteye
virusun etkisini incelemek icin ya-
pilmigtir. Sonuglar katalase akti-
vitesinin hem saglam hem de WMV
infekte bitkilerde bitkinin yaslan-
mastyla birlikte 60'nc1 giine kadar
arttiin1 ve ondan sonra diistugi-
nii ortaya koymustur. Bununla be-
raber, hastalikli yaprak ornekle-
rinde aktivite daima saglam kisim-

larda oldugundan daha dusukti.
Maksimum katalase aktivitesi ino-
kulasyondan sonra 60'nci giinde
kaydedilmistir. Genelde, nitrate re-
diiktase aktivitesi WMV infekteli
yaprak, govde ve koklerde artmig-
tir. infekteli yapraklar maksimum
enzim aktivitesi goOstermistir. En
yiksek aktivite inokulasyondan
sonraki 60’nc1 glinde kaydedilmis
ondan sonra diismistir. Enzimin
aktivitesi degisken olarak bitki ya-
sindaki artigla beraber artmistir.

LITERATURE CITED

Dekock, P.C., Commissiong, K., Farmer,
U.C. and Inkcon, RH.E. 1960. Inter-
relationship of catalase, peroxidase,
hematin and chlorophyll. Pl. Physi-
ol., 35 : 599-604.

Fageman, R.H. and Flesher, D. 1959. Nit-
rate reductase activity in corn seed-
ling as affected by light and nitra-
te content of nutrient medium. Pl
Physiol., 35 : T00.

Hewitt, E.J. and Afridi, M.M. R.K. 1959.
Adaptive synthesis of nitrate reduc-
tase in higher plants. Nature, 183 :
57.

Hills, G.H. and McKinney, H.H. 1942.
The effect of mosaic virus infection
on the protein content of suscep-
tible and resistant strains of tobacc-
co. Phytopathology, 32 : 857-866.

Jeyarajan, R. and Ramakrishnan, XK.

—3Es..



WATERMELON MOSAIC VIRUS

1972. Studies on the physiology of
chilli (Capsicum annuum L) plants
affected by potato wirus Y. III. Ef-
fect on mitrogen metabolism. Mad-
ras agric. J., 59 : 23-25.

Kannangara, C.G. and Woolhouse, H.
W. 1967. The role of carbondioxide,
light and nitrate in the synthesis
and degradation of nitrate reduc-
tase in leaves of Perilla fruitescens.

Khatri, HL. and Chenulu, V.V. 1973.
Metiabolism of resistant and suscep-
tible cowpea varieties infected with
cowpea meosaic virus III. Changes
in some aspects of N-metabolism.
Indian Phytopath., 26 : 708-712.

Kiraly, Z. and Farkas, G.L. 1959. Bio-
chemical trends in Plant Pathology.
Phytopath. Z., 34 : 341-364.

Narayanaswamy, P. and Ramakrishnan,
K. 1966. Studies on the sterility mo-
saic disease of pigeon pea-IV, Chan-
ges in activity of the enzyme in
diseased plants. Proc. Ind. Acad. Sci.,
64 : 75-82.

Parthasarathi, K., Ramaiah, R.K., Man-
junathia, T.R. and Rao, P.S. 1962.
Studies on sandal spike III. The

nitrate reductase activity in the
nermal and pathochemical studies
on sandal (Santalum allum L.). Proc,
Ind. Acad. Sci., 55B : 285-233.

Patterson, H.D. 1956. A simple method
for fitting an asymptotic regression
curve. Biometrics, 12 : 323-329.

Singh, R., and Mall, T.P. 1973, Physi-
ology of Phaseolus mungo L. affec-
ted by Urd bean mosaic virus. I. af-
fect on chﬂjorvophym content, catala-
se and peroxidase activity. Purt. Ac-
ta Biol.,, 13 : 63-71.

Singh, S.J. 1979. Studies on pumpkin
mosaic virus, Ph. D. thesis, Banaras
Hindu University, Varanasi, India,
380 pp.

Srivastava, H.S. 1974. In vivo activity
of mitrate reductase in maize seed-
lings. Indian J. Biochem. Biophysics
11 : 230-232.

Vaiger, RM. 1975. The modification of
the respiratory activity of plant
enzymes in wvirus infection. Zhur.
Obshch. Biol.,, 16 : 2098-308.

Wallace, W. and Pele, J.S., 1965. Nitrate
reductase in field pea (Pisum ar-
vense L.) Ann. Bot. 29 : 655-67i,

=



J. Turkish Phytopath., Vol. 12, No. 1, 39-44, 1983.

investigations on Natural Control of Broomrape

(Orobanche sp.) by Phytomyza orobanchia Kaltb.
(Dipt., Agromyzidae) in lzmir (Turkey)
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Aegean University, Izmir, TURKEY.

ABSTRACT

In this study the presence of P. orobanchia Kaltb. (Dipt., Ag-
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. However, 843 out of 900 observed seed capsules
were injured by its larvae. The percentage of damaged seed capsules
was about 94 %. Moreover, O. crenata Forsk. infecting broad bean
plants (Vicia faba L.) were recorded as host of the agromyzid.

INTRODUCTION

Broomrape is a serious root-pa-
rasite of many crop plants and re-
moves their nutrient elements and
water, causing approximately 30-70
% vyield loss (Moiseeva et Mamra-
liev 1969).

Broomrape species are widespre-
ad in the semi-arid region of the
world. A detailed research study on
Orobanche species distributed in
Turkey was made by Gilli (1971);
regicnal studies were carried out
by Selcuk (1966) for Aegean spe-
cies of broomrape, and by Ozhatay
(1973) for Thrace species.

So far the studies on chemical

control of Orobanche throughout
the world have been unsatisfactory.
However, studies on breeding re-
sistant plants and biological con-
trol against broomrape seem to be
more promising.

It has been reported that some
fungi isolated from broomrape we-
re useful for its biological control
(Kott 1969; Stankevich 1971). The

most important biological control
agent against broomrapes is Phy-
tomyza orobanchia Kaltb. (Dipt.
Agromyzidae), especially in Yugos-
lavia (Lekic 1970) and in U.S.S.R.
(Khlabustina, 1969; Moiseeva and
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Mamraliev, 1969; Okazova, 1973).

In this study P. orobanchia was
reported for the first time from Iz-
mir Province (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 METHODS

P. orobanchia were found during
the survey concerning Orobanche
sp. between 15 th May and 10 th
June in 1979-1980 years, in some
districts of Izmir Province. During
this period, generally 10 broomrape
samples were collected at random
from each randomlyselected broad
bean (Vicia faba L. )fields which
badly infested by broomrape. For
this study, a total of 90 broomrape
samples were taken from seven lo-

RESULTS and

In May 1979, during the survey
study, damaged broomrape plants
from broad bean fields exhibited
that larvae of P. orobanchia cause
injury to this plant in Izmir Pro-
vince; 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 biology of
P. orobanchia in Izmir Province.
According to Lekic (1970), the de-
velopment of a generation lasts 25-
30 days and the agromyzid produ-
ces 2-4 generations per year in Yu-
goslavia. However, Kott (1969) re-
ported that P. lrobanchia produ-
ces 2-3 generations per season in
Ukraine and 4-5 generations in Cen-

cations in Izmir (Table-1).

The percentage of plants dama-
ged and undamaged by P. oroban-
chia was determined in the labo-

ratory. Ten seed capsules were ran-
domly harvested from each dama-

ged plant, then damaged and unda-
maged seed capsules were counted.

The number of puparia and larvae
were determined in the total da-
maged seed capsules.

DISCUSSION

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
capsules, 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 Izmir Province, 90 broomrape
plants collected at random from the
different localities showed some da-
mage by P. orobanchia. However,
843 seed capsules were injured by
larvae of P. orobanchia out of 900
observed, i.e. 94 % were damaged.
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In 843 damaged seed capsules, only
337 larvae ahd puparia were co-
unted (Table-1). The result shows
that. each larva injured approxima-
tely 2-3 seed capsules.

According to the literature, under
natural conditions the presence of
P. orobanchia is in low level (Okazo-
va, 1973), 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 %
of Orobanche seed capsules in infes-

ted bean fields in Izmir Province.

According to Lekic (1974) P. oro-
banchia lives mainly on O. ramosa
and O. cumana; but, it uses O. cre-
nata and O. major as secondary host
plants. In this study, P. orobanchia
were determined on O. crenata
Forsk.

This study contains preliminary
observations of effectiveness of P.
orobanchia on broomrape under fi-
eld conditions in Izmir Province.
More detailed studies are needed.
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RESUME

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

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

D’aprés les observations sur 90
plantes d’orobanche recoltées par
hasard provenant de differentes lo-

(Dipt., Agromyzi-

calités d’Izmir, on a montré que
tous les échantillons recoltés ont
été endomagés par ce diptére. Ce-
pendant, on a detérminé que les
843 capsules sur 900 capsules ob-
serveés, sont abimées par les lar-
ves de P. orobanchia; ce qui repre-
sente 94 %. En méme temps on a
montré que O. crenata Forsk. qui
avait infecté les féves (V. faba L.)
est I'un des hotes de P. orobanchia.

ZUSAMMENFASSUNG

Untersuchungen tiiber die biologischen Bekidmpfung von Orobanchen
(Orobanche sp.) durch Phytomyza orobanchia Kaltb. (Dipt.,
Agromyzidae) in Izmir, Tiirkei.

In dieser Arbeit wurde das Vor-
kommen von Phytomyza oroban-
chia an den parasitischen Pflanze
Orobanchen in Izmir (West-Tiir-
kei) erstmals berichtet und der Be-
fall durch die Larvae von diesem
Insekt unter natiirlichen Bedin-
gungen untersucht.

Beobachtungen an 90 Oroban-
chen, gesammelt per Zufall an den
verschiedenen Standorten von Iz-
mir, ergaben, dass alle Pflanzen

durch dieses Insekt befallen wa-
ren. Von 900 untersuchten Samen-

kapseln waren 843 durch die Lar-
vae geschiedigt und somit betrug
der prozentuale Befall von Samen-
kapseln % 94.

Ausserdem wurde festgestellt,
dass Orobanche crenata Forsk., die

Ackerbohnenpflanzen  parasitiert,
fir P. orobanchia als Wirtsplanze
dient.

OZET

IZMIR ILINDE CANAVAR OTU (Orobanche sp.)’NUN Phytomyza
orobanchia Kaltb. (Dipt., Agromyzidae) TARAFINDAN YAPILAN
DOGAL SAVASI UZERINDE INCELEMELER

P. orobanchia Kaltb)in Izmir
ilinde varlig1 ve larvalarinin dogal
kosullarda canavar otlarinda etkin-

ligi ilk kez bu caligma ile ortaya
konmustur.
Izmir'in farkl ilcelerinden tesa-
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dif olarak toplanan 90 canavar otu
tzerinde yapilan incelemeler, bu
Agromizid’in incelenmis tiim cana-
var otlarina zarar verdigini goster-
mistir. Ancak incelenen 900 cana-
var otu tohum Kkapsiiliinden 843
nin P. orobanchia larvalar1 tara-

findan zarar gordigi saptanmig-
tir. Buna gére zarar goren kapsiil
70 94 oranindadir. Bunun yaninda
bakla bitkilerini (Vicia faba L) in-
fekte eden O. crenata Forsk.’nin bu
Agromizidin konukeu tiirii oldugu
da saptanmigtir.
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Erste Mitteilung

Eutypa-Absterben an Weinreben in der Turkei

E. ONOGUR* und A. ATILA*#

Eutypa armeniacae Hansford et Carter, der Erreger des Eutypa-
Absterbens an Weinreben wurde in der Tiirkei erstmals im Mai 1982
aus der Sorte «Perlette» isoliert. Der Weinberg mit den 15 Jahre alten
Reben an Drahtrahmen lag in der Naehe von Izmir, West-Tiirkei. Das
kranke Holz trug ungewohnlicherweise viele Triebe, die das typische
Krankheitsbild Kiimmerwuchs mit kleinen, deformierten, chloro-
tischen Blaettern besassen. Die Krankheit ging offensichtlich aus den
Schnittwunden hervor. Die Verbreitung des Erregers im Holz mit
braunen Zonenbildung konnte durch Quer - und Laengsschneiden des
Holzes verfolgt werden. Durch die Umgilrtelung des Holzes fand dann
das Absterben der Arme statt. Diese Symptome stimmten ftiberein
mit denen,die aus anderen Laendern bereits berichtet wurden (BOLAY
und MOLLER, 1977; MOLLER und KASIMATIS, 1978). Die endgiiltige
Bestimmung des Pathogens wurde im Eidgenodssischen Landwirtschaft-
lichen Forschungsanstalt, Nyon, Schweiz, durchgefiihrt, dem Proben
aus dem kranken Holz geschickt wurden***.

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

OZET
TURKIYE BAGLARINDA YENI BiR HASTALIK ETMENI :
Eutypa armeniacae

Baglarda kol ve dal kurumalari-

na yol acgabilen bir etmen olan
Eutypa armeniacae Hansford et
Carter Tiirkiye’de ilk olarak 1982
yilinin Mayis ayinda izmir civarin-
da tele alinmig 15 yaslarindaki

«Perlette» cesidi omcalarindan izo-
le edildi. Omcalarin hasta kollarin-
da alisilmisin disinda bir siirgin
olusumu gozlendi. Bu siirgiinlerde
gelisme geriligine paralel olarak
kiiciik, deforme olmus, Kklorotik

* Abteilung fiir Pflanzenschutz der Landw. Fakultaet, Universitaet Ege, Izmir
** Abteilung fiir Gartenbau der Landw. Fakultaet, Universitaet Ege, Izmir
*** Dr, A. Bolay sei fiir die Identifizierung von E. armeniacae herzlich gedankt.
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yapraklarin  bulundugu dikkati
cekti. Hastaligin budama yarala-
rindan bagladig1 acik bir bicimde
gozlendi. Dokuda olusumuna yol
actig1 kahverengi zon yardimiyla,
etmenin kol icinde enine ve uzun-
lamasina yayilmasi kolayca izlen-
di. Kolun, hasta doku ile tamamen
cevrelenmesi durumunda kurudu-
gu saptandi. Bu belirtilerin hasta-
ligin simptomatolojisi ile ilgili 1i-
teratiirde isaret edilen belirtilere

aynen uydugu belirlendi (BOLAY
ve MOLLER, 1977; MOLLER ve
KASIMATIS, 1978). Hastalikli 6r-
nekler lizerinde etmenin kesin ta-
nis1 Federal Tarimsal Arastirma
Kurumu, Nyon, Isvicre’de yapild:.
Bu konu ile ilgili olarak, izolas-
yon calismalari, hastalik belirtile-
rinde diger etmenlerin, o&zellikle
Phomopsis viticola'nin, katkisi ve
hastalifin yayilis1 iizerindeki aras-
tirmalara devam edilmektedir.
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