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Investigations on Biology and Control of the Causal Organism
of Grey Mold Disease (Botrytis cinerea Pers) of

Grape Variety “Miiskiile” in iznik

Nevzat OZHENDEKGCI!

and ibrahim KARACA?2

ABSTRACT

This study was carried out in Iznik district of Marmara region. Taxono-
mic properties of B. cinerea Pers. were determined. It was found that this fun-
gus overwintered as mycelium, conidium or sclerotium and these propagules ini-
tiated the primary cycle of the pathogenesis. Incubation period of the fungus is
3-5 days and the first infection takes place on the mature grape bunches.

Chemicals such as Euparen and Sclex % WP. gave excellent results for
controlling the cultural treatments like covering the vines with poyethylene films,
grunung and controlled-defoliation were giving good results for preventing the

disease.

Grapes can be kept 3.5 months without infection if they were treated with

SO: gas just before the storage.

INTRODUCTION

Grey mold is one of the most des-
tructive pathogen at the Iznik miiskiile
vineyards of Marmara region. This fun-
gus causes a considerable loss in Iznik
each year. This loss is about 10.000

tons of grape when the climatic condi-
tions favored the development of patho-
gen. Cash value of this amount is about
15 million Turkish liras.

There are some reports that this

1 Regional Plant Protection Research Institute, Erenkdy, Istanbul, TURKEY.
2 Department of Phytopathology and Agricultural Botany University of Ege, Izmir, TURKEY.
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GREY MOLD DISEASE OF GRAPE

disease was seen at other areas, alt-
hough no survey has been done so for.
This fungus especially damages late va-
rieties of grape. Excessive watering and
fertilizing with N-fertilizers increase the
grey mold damage.

This fungus was first reported by
Bremer (1948) on grape berries in Tur-
key, and there were not any report
about either the biology or the control
measures of this fungus up to now. Ho-
wever, there are numerous works on
this disease in world literature.

Viennot-Bourgin (1949) determi-
ned that fungus has a wide range of
host plants. Sorauer (1932), Bremer
(1948) and Laion and Couillaud (1959)
worked on the taxonomy of the fungus
and they determined its typical mycelial
structure. The conidia of the fungus are
round, eliptic or oblong and slightly
colored (Stevens, 1913; Walton Groves
and Loveland, 1953; Barnet, 1962).
Conidiophores are frequently 2 mm
long and sometimes 3-5 mm (Karaca,
1968; Bulit and Lafon, 1970).

Nonaka and Akira (196) and Bar-
net (1962) indicated that fungus pro-
duces tough and black colored sclerotia
with variable sizes.

The fungus was first reported by
Persoon (1801-1822) after extensive
studies were undertaken. Bremer (1948)
reported that the fungus produces
small and black sclerotia among the fun-
gal layers in autumn. Vanev (1966)
and Bulit and Lafon (1970) indicated
that the fungus overwintered as sclero-
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tium, although some other workers re-
ported that it overwintered as mycelium.

In spring, during the humid
conditions, the fungus appears on
the inoculated or contaminated plant
materials but it can develop in very
different conditions (Sorauer, 1932
and Lafon and Couillaud, 1959).
For. the development, minumum
temperature is 2°C, maximum 33°
C and the optimum temperature is 25°C
(Domsch and Gams, 1970). Fungal de-
velopment during the spring starts from
either mycelium or sclerotium or both
(Vanev, 1966 and Bulit and Lafon
1970). Apothecia are very rare in nature
and practically they are neglicible or
unimportant propagules in the nature
during spring or autumn. The fungus can
grow in the winter, but this fungal growth
can be stopped under the dry conditions
and high or low temperatures (Vanewv,
1966).

Infection can start only on the ma-
ture grape berries during autumn in
Turkey (Bremer, 1948). Temperature
and humudity are effective factors on the
infection. During infection, the tempera-
ture changes between 15-20°C. Mini-
mum temperature is 1°C, maximum
temperature is 30°C and the optimum
temperature is 20°C for infection (Bulit
and Lafon 1970). Incubation period of
the fungus is about 3-4 days.

Chemical control of the disease is
quite difficult, but some organic chemi-
cals which were developed in recent
years gave good control. For example,
Euparen is one of them. Benlate and
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ihiabendazole are also effective organic
fungicides which controlled this disease
(Gabrielson et. al. 1970). Sclex 30 %
WP has been recently used as a fungici-
de in vineyards for the control of grey
mold and it gave excellent results. Ac-
cording to Agulhon (1971), Sclex is the
best fungicide for controlling the grey
mold. Experiments with Enovit-super in
Italy showed that it is also an effective
fungicide for grey mold.

Studies carried out up to date have
shown that the best control methods are
the cultural measures provided properly.
By good air vantilation, pruning of
branch, twig and leaves the disease could
be blocked from the development (Vien-
not-Bourgin, 1949, Lafon and Couil-
laud, 1959 and Karaca, 1968).

Harvesting of uninfected grapes and
treating them with SO:z gas then storing
them in cold storage rooms are also good
ways of protection (Ayanoglu, 1970).

This study was undertaken to in-
vestigate the biology and the control
measures of grey mold. The study was
initiated in March 1971, continued for 2
years and ended in 1973.

MATERIALS and METHODS

Materials ;

Expriments were carried out in Iz-
nik vineyards of Bursa province in Mar-
mara region. Grape variety was Miiskii-
le. Botrytis cinerea was isolated from
the infected grapes and used in the ex-
periments later on. Two systemic and

two nonsystemic fungicides were tested
dyring the whole experiment period.
The tested chenticals were shown in
Table 1.

Methods ¢

PDA (2 %) was used as g growth
medium for the fungus in laboratory
conditions. Lactophenol was applied for
microscopic studies which were carried
out under microscope, over 100 obser~
vations. Same is done for sclerotia and
conidiophores under disecting microsco-
pe. Hundred grape berries, 100 spurs
and 100 berry-spurs were collected du-
ring winter for the determination of over-

~wintering structure of the fungus.

In order to determine that how the

“fungus overwinter bottomless boxes con-

taining naturally infected material were

- placed at 3 different localities in Iznik.

During the winter period samples were
taken from these places every 10-15 days
and examined in the laboratory. This
process was run for 2 years.

Mummies and sclerotia were left on
the soil surface for the determination of
starting date of development of the pat-
hogen. Two frames, 4 sides which the
top side were covered with nylon-grilled_
wire, were taken and filled with soil. The
natural mummies and sclerotia were put
on the grill then placed on the soil in the
frames. Examples were taken every 4-5
days and examined under binocular for
development.

The beginning time of the infection
was determined by direct observation
and hand-inoculation method. The vine-
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GREY MOLD DISEASE OF GRAPE

Table 1. Information about the chemicals used in the study.

Dosage/100

Trade Effective ingredient liter of
Name Company and its percentage Formulation  water
Benlate Dr. F. Frik Methyl-1-(butylcarba- WP 100 gr.

myl)-2-benzimidazole '

carbamate

50 %
Enovit Super Tuzas 1,2-bis (3-methoxycar- WP 70 gr.

bonyl-2-thioureido)

Benzene

70 %
Sclex 30 % Koruma 3-(3.5-dichloropenyl) WP 100 gr.
WP 5.5 dimethyl oxazo

lidinodione-2.4.

30 %
Euparen Bayer N,N-dimethyl-N-Phenyl WP 200 gr.

(N-fluoro-dichloro-met-
hylhio) sulfamide.

50 %

yards were throughly observed and fruit
stalks from randomly selected nine vines
were examined. By this way the first ob-
servation of the disease was determined.
Hand inoculations were made on the
berry . clusters that had not been natu-
rally infected. Prevention from natural
infection was achieved by protecting the
berry clusters in waxed paper bags or
covering the whole plant with polyethy-
len sheets. Covers of three grapevines
were removed to inoculate and berry
cluster were inoculated. Berries contai-
ning 8-10 days old fungal fruiting bodies
were used for the inoculation purposes.
Berries were punctured by needle and
diameter on the berries were accepted as
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then inoculation was set. Spots 3 mm in
typical disease symptoms.

A randomized block design was
used in the chemical control trials. Five
treatments with 4 replicates were tested
in 20 blocks. Each block contained 2 li-
nes and 4 grape-vines were taken as a
block. Spray programme was started be-
fore the disease symptoms were obser-
ved and the applications were carried
out in calm weather conditions. Contact-
fungicides were applied every 20 days.
Observation and countings were comp-
leted on 4 grape-vines and 3 fruit stalks
from 3 different localities on each vines.
By this way 9 fruit stalks of each grape-
were used.
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The following scale was used for
disease evaluation.

0 casdobes. dlete. iy No infection
lad. Blgsa citonsion . Light «
23+ o Delts 0 Arorom Moderate «
s T ottt High «
LB S ot b LA Very high «

Percentage of the disease severity
was calculated from the results, by using
Towsend-Heuberger formula and the
percentage of effectiveness of the che-
micals was obtained according to Ab-
bott formula,

A paired experimental design was
applied in the experiments concerning
pruning and defoliation of grapevines
or covering them with polyethylene
sheets or bagging the fruit staiks. Two
plant lines, each line contained 10 plants,
were paired. The tests consisted of
comparison of 2 treatments with' 10 rep-
licates. The estimations were done ac-
cording to the scale mentioned earlier.
These values were treated according to
Towsend-Heuberger formula and the
percentages of the disease were deter-
mined.

Grapes arranged in the Holland-

No symptom

Min. 5 berries
were diseased in
a fruit stalk

........................ 1/5 of the fruit
stalk rotted or
discolored

2/5 of the fruit
stalk rotted or
discolored

........................ 3/5 of the fruit
stalk rotted
or discolored

........................

........................

DI R R

type boxes were kept in the cold rooms
during the studies about storage. Five
kg or 10 grape stalks were aranged in
each box. Temperature was kept 0-2°C
and relative humudity was kept 90-95
%. Grapes were kept as non-fumiga-
ted, fumigated with SOz gas and wrap-
ped with a special paper, so-called
«Grape Guard SO: Generator». SO, gas,
as 7 gr/m® space, was given every 10?
days and the grapes were checked every
10 days. Observations were directed to
main points as to disease on the fruit
stalk, color of the berry and the wrin-
kling on the fruik stalk.

For the disease the 0-4 scale was
used. The color of the berries were eva-
luated as «normal» or «discoloreds.
For the fruit stalks, if its 1/4 part was
assumed as «wrinkled» and the rest were
accepted as «normal fruit stalks».
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RESULTS

Grey mold, Botryotinia fuckeliana
De Bary, Whetzel, is one of the most
important diseases of Miiskiile vine-
yards of Iznik. The disease is seen only
on the fruit stalks and exhibits its cha-
racteristics (Fig. 1).

1. Taxonomic Characteristics of Bot-
rytis cinerea Pers :

The mycelium of the fungus is
brown in color and septated and the
color turns light at the tips. The hyphal
diameter is 13.2 micron. Some sections
of the hyphae might be swelled. Coni-
dia are hyaline or very light greenish in
color. Their shapes look like lemon or
egg or roundish. They are single celled
and the dimentions are 10.83 x 8.89
microns. They are located at the tip of
the conidiophores like a berrybunch.
The conidiophores are tall and they
branch with a rightangle. Their average
length is 2.85 mm. sclerotia may show
different shapes. There are rough and
black in color bodies but their inner
part is white. They could be 1-14 mm
on PDA and 0.5-5.8 mm on grape ber-
ries. - '

2. Biology of Botrytis cinerae Pers :

The fungus may overwinter in one
" of 3 forms.

1 — As mycelium or spore, or
sclerotium on the berries
spilled in the vineyard.

2 — As spore or mycelium on the
berry petioles.
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3 — As spores or mycelium on
the fruit stalk petioles.

Mycelia and sclerotiz could be pro-
duced on the berries during the winter
period (Fig. 2).

The development of the fungus
from mummified berries started between
25 and 30th of March and it reached to
100 % during a 14 day period. Deve-
lopment of sclerotia continued until
14-20th of April

The studies for determining the in-
fection time of the fungus were carried
out in 1971 and 1972. In the first year
first infection was observed on the ber-
ries which appeared like normal on oc-
tober 19 th and in second year on oc- .
tober 4 th. Incubation period of the
fungus was determined as 3-5 days by
means of artificial inoculations. The ino-
culation trials applied in 1971 and 1972
(Table 2).

As a result, it was found that, the
starting time of natural infection was
15th october in the first year, and Ist
october in the second year.

3. Investigations on the control mea-
sures :

Benlate, Enovit super, Sclex 30 %
WP and Euparen were found 84.4 %.
65 %, 87 % and 85 % effective, res-
pectively, in 1971 and 1972 the trials
with Benlate, Enovit Suver, Sclex 30 %
WP and Euparen gave 59 %, 52 %, 94 .
% and 91 % effectiveness, respectively.
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Table 2. Experiments carried out during 1971 and 1972
and the incubation period of the fungus

Date of the Number of Percentage of Incubation-
inoculations inoculated infected Period (days)
berries berries

20.10.1971 300 100 5

30.10.1971 300 100 4
2.11.1971 300 100 5

22. 9.1972 150 100 3
10.10.1972 150 100 3
10.11.1972 1500 100 4

The disease rate on the twig-and-
leaf from pruned grapevines was 2.18 %
and it was 9.8 % on untreated grape-
vines. The covered plants with polyet-
hylene sheets showed a disease rate of
zero percent and the check plants sho-
wed a disease rate of 12.8 %. Plants
which fruit stalks were bagged showed
a disease rate of 15.1 % and check
plants showed a disease rate 10.1 %.

Following results were obtained

from the studies of storage of the har-
vested grapes :

Nonfumigated grapes could be kept
in the storage rooms with 2.5 % disease
and 16 % wrinkling rate for 2 months.
Grapes fumigated with SOz and then
put into storage for 3.5 months showed
14 % wrinkling on the fruit stalks but
zero percent of disease rate. Grapes
wrapped with the «Grape Guard SO:
Generator» papers and kept in the sto-
rage rooms for 4 months showed 16 %
fruit stalk wrinkling and 8.25 % di-
sease rate.

DISCUSSION

It was determined that the disease
was effective on the grape berries of
Miigkiile variety in Iznik, and Bremer
(1948); Nelson (1951); Ciccarone
(1959); Balit and Lafon (1970), sup-
port our observation. The findings about
the mycelium, conidium, conidiophore
and sclerotium of the fungus typically
characterize B, cimerea, Other workers
confirm our results (Stevens, 1913;
Walton Grovers and Loveland 1953,
Bulit and Lafon 1970).

The fungus could overwinter as co-
nidium, mycelium or sclerotium in 1z-
nik area. This is possible since the local
temperature and relative humidity are
favorable. For this reason vineyards
must be cleaned out of the disease ma-
terials as a first step in controlling the
disease.

The fungus starts its development
in early April and continues till early
May. During this period, temperature
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and relative humidity of the area are
very favorable for the development of
the fungus. It has been established that
the first infection takes place after the
maturity of berries. This shows a para-
lellity with other reports (Viennot-Bour-
gin, 1949; Lafon and Couillaud, 1959;
Gartel, 1970). So according to this re-
sults, the maturity of berries is the main
point in initation of the control.

Euparen and Sclex 30 % WP were
hichy active against the disease and this
finding was supported by other investi-
gators (Farben Fabriken Bayer Crop
Protection Dent., 1966; Goeldner, 1968;
Agulhon, 1970). Enovit super and Ben-
late were unsatisfactory. Because the
phenology of the plants in late autumn
is not suitable for systemic funcicide app-
lications. Pruning of twigs and leaves
showed a positive effect to prevent the
disease. Covering the plants with pol-

yethylene sheets also showed a positive
effect as a preventive cultural method.
Because fruit stalks could be prevented
from the rain and mechanical bruising.
Besides this plastic sheet keep the soil
dry under the plants.

Bagging the fruit stalks gave a ne-
gative result in disease prevention, since
autumn are gemerally wet and these
bags could not prevent the moisture off
of the berries.

From the tests of storage with SO:
fumigation, no fumigation and wrapping
the grapes with grape guard SO, gene-
rator papers, the best result was taken
from the storage with SO, fumigation.
With this method grapes maintained in
the storage room for 3.5 months wit-

hout any spoilage. The positive effect of

SO, in storage was also confirmed by
Cant and Nelson (1957); and Ayanog-
la (1970).

OZET

IZNIK MUSKULE UZUMU BAGLARINDA KURSUNI KUF (BOTRYTIS
CINEREA PERS.) HASTALIGINI YAPAN ETMENIN BIYOLOJiSI VE
SAVASI UZERINDE ARASTIRMALAR

Yapilan arastirmalar hastaligin 1z-
nik baglarinda biitiin tipik ozellikleriyle
ortaya ¢iktigim gdstermistir. Fungusun
saptadigmmiz taksonomik &zellikleri, ti-
pik B, cinerea’nin Gzelliklerini
tir.

Fungus kis1 mycelium, conidium ve
sclerotium  halinde  gecirebilmektedir.
Fungus ilkbaharda gelismeye, mumya-
lasmis danelerde 25.3.1972 tarihinde,

vermis-
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sclerotia’da 14.4.1972 tarihinde basl~
mustir. Bolgede ilk enfeksiyonlar olgun
tiziimlerde ekim ayi1 basinda tesbit edil-
mis ve fungusun inkubasyon siiresi 4-5
giin arasinda saptanmuistir.

Hastalikla kimyasal savasta Eupa-
ren ve Sclex % 30 WP ilaclar1 iyi ne-
tice vermislerdir. Benlate ve Enovit su-
per ilaclar1 ise etkili olmamustir.
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Hastalikla savasta uygulanan kiiltii-
rel tedbirlerden en etkili olanlar: As-
malarda dal ve yaprak seyreltmesi ve
asmalarin plastik ortii maddeleri ile or-

tilmesi seklinde uygulananlar olmustur.
Uziimler SO, gazi ile fiimige edile-

rek depolanmak suretiyle 3.5 ay hasta-

Immadan muhafaza edilebilmislerdir.
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Fig. 1. Appearance of ‘the disease on

the fruit stalks.
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Fig. 2. The mycelia and sclerotia

on the diseased berries.
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Die Untersuchung iiber die Anfaelligkeit der wichtigen
weizensorten auf Steinbrand in Siid - Ostanatolien der Turkei
bei den Verschiedenen Anbauperioden

Fors:hungsinstitut fiir Pflanzenschutz, Diyarbakir, TURKEL.

Hiiseyin AKTAS
ZUSAMMENFASSUNG

Die Anfalligkeit der wichtigen Weizensorten auf Steinbrand ist in Siid-Os-
tanatolien bei den verschidenen Anbauperioden untersucht worden.

Finf Weizensorten werden bei der untersuchung verwendet. Die sind Ak-
basak, Bagacak, Bezostaja—1, Lerma—rojo—64 und Penjamo—62. Diese Sor-
ten wurden mit den frischen 0,5 % Tilletia foetida (Wallr.) Liro und Tilletia
caries (DC.) Tul. sporen infiziert. Bei jeden Anbauperiode werden diese befalle-

nen Samenkorner benutzt.

EINLEITUNG
Schon friiher war die schlechte chen von einem Schaden durch die Stein-
Auswirkung von der Steinbrandkran- brandkrankheit, der etwa bei 258-495
kheit bei dem Weizenertrag bekannt. Millionen Lira liegt. D'e Ausgaben fiir
Mit Beizmitteln  konnten die Schaden Beirmittel zu Bekampfung dieser Kran-
von dieser Steinbrandkrankheit nicht kheit sind seh~ hoch (Esen, 1967; 23

ganz abgencmmen und kein voller Er-
folg erreicht werden (Karaca, 1965).

Wenn man in unserem Land gegen
Steinbrand mit B:izmitteln nicht vorge-
hen kann, gibt es einen Schaden von un-
gefahr 1 Milliare Lira Karaca (1965).
Ozkan (1956) und Karel (1951) spre-

krs/da fiir Mittelanatolien).

MATERIAL und METHODE
Fiir diesen Versuch werden die in
Siid-Ostanatolien am hé&ufigsten gesiten

We zensorten genommen: Akbasak, Ba-
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gacak, Bezostaja-1, Lermo-roja 64, und
Penjamo-62. Im Jahre 1973 werden die
gesammelten  Steinbrandsporenpopula -
tionen von T. foetida und T. caries be-

nutzt.

Die Steinbrandsporen sind nétig fiir
die kiinstliche Tnokulation. Diese wurde

von den Steinbranddhren abgenommen.
Bei den Versuchen wurde je 1 kg. Saat-
gut verwendet, das von 5 Weizensorten
genommen wird. Dieses 1 kg. Saatgut-
muster wird mit der frischen Steinbrand-
sporenpopulation 0,5 % infiziert (nach
Appel, 1932).

Tabelle 1. Die anfilligkeit der wichtigen weizensorten auf steinbrand

Anbau- Sorte Wiederholungen % i
perioden I I ; 111 e
Akbasak 31,4 35,2 36,6 34,4
Bagacak 28,6 37.5 34,3 334
17.10.1873 - Bezostaja-I 243 39,0 34,8 32,7
Lerma-rojo-64 65,9 62,6 61,0 63,1
Penjamo-62 2,0 1,9 2,5 2,1
Akbasak 12,8 15,0 13,0 13,6
Bagacak 10,6 18,3 10,4 1351
1.11.1973 Bezostaja-I 13,4 176 19,8 16,9
Lerma-rojo-64 23,9 34,3 19,1 2547
Penjamo-62 152 0,9 1T 19
Akbasak 8,0 13,0 15155 10,8
Bagacak 13,8 14,0 9,7 12,5
19.11.1973 Bezostaja-I 12,9 8,5 14,8 12,0
Lerma-rojo-64 34,9 53,5 30,9 39,7
Penjamo-62 0,6 1.0 17 0,5
Akbasak 3.5 7.5 11,5 7.5
Bagacak 4,2 3.2 6,8 4,7
6.12.1973 Bezostaja-I 21,9 16,7 16,3 18,3
Lerma-rojo-64 40,9 39,9 354 38,7
Penjamo-62 = -—-- 0./ 0,4 0,3
Akbasak 8,9 6,8 6,8 T
Bagacak 3,3 5,0 2,0 3,4
20.12.1973 Bezostaja-I 22,4 29,7 19,6 23,9
Lerma-rojo-64 44,0 45,0 36,9 41,9
Penjamo-62 1,4 0,7 0,9 1,0
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Die Experimentele wurden fakte -
rielle zuféllige Blocken in drei wieder-
holungen geordnet.

Dieses befallene Saatgut wurde von
Forschungsinstitut in der Feldanlage in
Diyarbakir gesét. Das Datum des Saéns
in der Feldanlage werden : 17.10.1973,
- 1.11.1973, 19.11.1973, 6.12.1973, und
20.12.1973. Wiahrend der Erntezeit des
Weizens wird je Parzelle allein geerntet.
Im Labor werden Gesunde und Steinbra-
déhren gezihlt,

ERGEBNISSE

Bei dem Versuch von 5 Weizensor-
ten herangezogen und bei 5 verschiede-
nen Anbauperioden gesét. Diese sind mit
der angreifenden Steinbrandkrankheiten
(als %) und die Bekadmpfungsmittel in
Tabelle-1 aufgefiihrt worden.

Liegen die Versuchsergebnisse in
form der Relativwerte var, so weisen
Diizgiines (1963) und Karman (1971)
darauf hin, dass in solchen Fillen eine

statistische Auswertung des Versuchs
iiber die Varianzanalyse nicht ohne wei-
teres moglich und hierfiir zuerst eine
Transformation der Relativwert in die
entsprechenden Winkelgrade erforderlich
ist. Aus diesem Grund ist in dieser Ar-
beit die statistische Analyse in der Weise
durchgefiihrt worden, dass die prozentua-
len Beobachtungswerte zundchst n Win-
kel-Werte umgerechnet und erst dann der
Varianzanalyse unterworfen wurden.

Nach dem Ergebnis der Varianza -
nalyse sind die Unterscheide im Stein-
brandbefall zwischen den zur Priifung
herangezogenen verschiedenen Weizen-
sorten signifikant. Der Zeitpunkt der
Aussaat hat einen Einfluss auf das Aus-
mass des steinbrandbefalls. Die Wech-
selwirkung zwischen den Sorten und den
Aussaatterminen ist ebenfalls signifikant.
Um die Hauptwirkungen festzustellen
und zu einem Urteil gelangen zu konnen,
wurden bei den Vergleichen die Wech-
selwirkungen in ihre Komponenten auf-
geteilt und die L.S.D.-teste fiir jedes
Komponentgetrennt durchgefiihrt (Diiz-
giines, 1963; Karman, 1971).

Tabelle Fiir die Varianzanalyse

F
Varianzursache SQ FG DQ F 5% 1%
Allgemein 13079,65 74
Kombination 12633,19 24 5263,88
Sorten 9443,75 4 2360,93 298,0** 252,56 3,74
Zeit 2152,61 4 538,15 67,9%** 252,56 3,74
Sorte X Zeit 1036,83 16 64,80 8,1% 1,86 2,40
Wiederholung 65,96 2 32,98 4,1% 3,19 5,08
Fehler 380,50 48 7,92
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Vergleich der Befallgrade der Wei-
zensorten mit der Steinbrandkrankheit in
den unterschiedlichen Aussaatzeiten :

Es wurde der L.S.D. - Test Ange-
wandet. Die Differenzen zwischen den
Mittelwerten von den einzelnen Winkel-
werten wurden mit den berechneten L.
S.D. - Werten Miteinander vergleichend
getestet. Es hat zu folgenden Ergebnis-
sen gefiihrt :

1) Bei der Sorte Akbasak sind die
Aussaaten am 17.10.1973 am starksten,
zwischen 1. und 19.11.1973 mittelmas-
sig und zwiscen 6. und 20.12.1973 am
geringsten von der Steinbrandkrankheit
befallen worden und somit wird das
Ausmass des Steinbrandbefalls mit der
Verspéitung der Aussaatzeit kleiner.

2) Bei der Sorte Bagacak sind
Aussaaten am 17.11.1973 am stirksten,
zwischen 1 und 19.11.1973 mittelmas-
sig und zwischen dem 6. und 20.12.
1973 am geringsten von der Steinbrand-
kranheit befallen worden.

3) Bei der Sorte Bezostaja-I sind

die Aussaaten am 17.12.1973 un 20.12.

1973 am stérksten und zwischen 1. und.
9.11.1973 und 6.12.1972 am geringsten
von der Steinbrandkrankheit befallen
worden.

4) Bei der Sorte Lermo-rojo-64
sind die Aussaaten am 17.10.1973 am
stirksten und zwischen dem 19.11.1973
und 20.12.1973 mittelméssig und vom
1.11.1973 am geringsten von der Stein-
brandkrankheit befallen worden.

104

5) Bei der Sorte Penjamo-62 sind
dic Aussaaten am 17.10.1973 am stérk-
sten, zwischen 1. und 19.11.1973 und
20.12.1973 mittelmassig und 6.12.1973
am geringsten von der Steinbrandkrank-
heit befallen worden und somit wird das
ausmass des Steinbrandbefalls mit der
Verspédtung der Aussaatzeit kleiner.

DISKUSSION

Bei dem Versuch wurde bei den
Weizensorten Akbasak, Bagacak, Bezos-
taja-1 und Penjamo-62 im aigemein vom
6.12.1973 die wenigsten Steinbrandk-
rankheiten festgestellt. Dieser Zeitpunkt
hatte gezeigt, dass er besser als anderen
Zeitpunkte ist. Um diese Zeit (6.12.
1973) betrug die unterirdische (im tiefe
5 cm.) Temperatur 5°C. Die keimenden
Clamydosporen haben bei den niedrigen
Temperaturen langsamer gekeimt und
dic Infektionfdhigkeit ist sehr niedrig
gewesen.

Bei dem Versuch mit den 5 Wei-
zensorten Akbasak, Bagacak, Bezostaja-
1, Lermo-roja-64 und Penjamo-62 wer-
den am 17.10.1973 die stiarksten Stein-
brandkrankheiten festgestellt. Bis zum 2.
11.1973 hatten sie nicht Temperatur
vorhanden war. Am 2.11.1973 betrug
die Temperatur 5 cm. unter der Erdo-
berfliche etwa 10°C. Ausserdem hatte
es geregnet. So wurde zu diesem Zeit-
punkt wegen der giinstigen Bodenbedin-
gungen die Virulenz des Steinbranderre-
gers erhoht.



OzET

GUNEYDOGU ANADOLU’DA EKILEN ONEMLI BUGDAY CESITLERI-
NIN DEGISIK EKIM ZAMANINA GORE SURME HASTALIGINA YAKA-
LANABILME DURUMLARI

Denemeye almman 5 bugday cesidi
Akbasak, Bagacak, Bezostaja-1, Lermo-
roja-64 ve Penjamo-62 dir. Bu bugday
cesitleri % 0,5 oraninda Tilletia foetida
(Wallr.) Liro ve Tilletia caries (CD.) Tul
populasyonlar: ile bulastirilmistir, Siirme
populasyonlar: ile bulasik tohumlar 5
ekim zamamnda (17.10.1973, 1.11.1973,
19.11.1973, 6.12.1973, 20.12.1973)
kullanilmstir.

Hasattan sonra bugday basaklar
hasta ve saglam olarak sayilmis. Her ge-
sidin sirme hastaligna yakalanma oran-
lar1 tesbit ‘edilmis. Istatistik analizde her
cesit icin L.S.D. testi ayr1 ayr1 uygulan-
magtir.

Denemeye alman S bugday gesidi
17.10.1973 tarihinde yapilan ekimde
sirme hastaligina yakalanma oranlar1
kendi aralarinda en yiikksek bulunmus-
tur. Siirme hastalifina en az yakalanma
oranimnt Lermo-roja-64 disinda 6.12.
1973 tarihinde gostermislerdir. Lermo-
rojo-64 ise en diisiik siirme hastaliina
yakalanma oramimt 1.11.1973 tarihinde
gOstermis. Bu gesit diger cesitlere naza-
ran daha yiiksek bir 1siya dolayssiyle er-
ken bir ekime uygunluk gésteriyor.

Netice olarak siirme hastaligi yo-
niinden, bolgemizde ekimin aralik ayinin
ilk haftasinda baslamasinin uygun ola-
cagir kanaatine varilmustir.
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NEW RECORD

The First Report on the Downy mildew (Sclerospora
macrospora Sacc.) on wheat in Turkey

Mustafa COPCU, Coskun SAYDAM and Mustafa OGUT

Regional Plant Protection Research Institute, Bornova, Izmir, TURKEY.

During the survey studies were
inifiated to determine the diseases of
wheat, Downy mildew caused by Scle-
rospora macrospora Sacc. was observed
almost all every year in different parts
of the Ege Region since 1969.

The damage of the fungus on the
wheat first observed in a field sown
with the variety of Penjamo-62 in the
Salihli (Manisa) county in 1969. This
was the first record of Sclerospora mac-
rospora on wheat for Turkey. The de-
termination of the disease was made at
the elongation stage of the plants and
the percentage of the infection was found
approximately at 10 %.

The disease was also determined
with the same symptoms in a field on a
local variety of the wheat in Gordes
(Manisa) in 1970. The typical symptoms
of the disease as the deformation of the
leaves and ears were also observed in
the same field at the end of heading and
milky ripening stages. After these pre-
vious detections, the disease also occur-
red at the economical level, in a ficld

with the Penjamo-62 variety of wheat
in Aydmn in 1971. It was appeared on
the more than half of the field and most
of the wheat plants (approximately 75
%) in the diseased area had no floral
organs and then diseased ears were not
able to have seeds. In 1974, only two of
the more than 100 fields examined, we-
re found infected. Particularly the typi-
cal leaf and ear symptoms were obser-
ved at the ripening stages of the plants
in these fields in Selcuk (Izmir) and Ma.
nisa. The infection developed as locally
in the fields and their percentage increa-
sed to 5 %.

According to the results obtained
from the surveys made for five years,
infection occurred as seedling foot-rot,
lodging, retarded root growth and dying
of the infected tillers of the wheat at the
early stages of plants growth, however
the common and characteristic symp-
toms were observed as the deformation
of leaves and ears at the ripening stages.

On the other hand the elongation
of internodes was reduced by the infec-
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tion and this resulted as stunting of the
plants. The elongation of the leaf sheaths
was also reduced. Sometimes excessively
tillering was determined on the diseased
plants. The deformation of the leaves
occurred because of the thickened and
dwarfed leaf blades and sheaths. At the
same time, the heads of the diseased
plants were frequently deformed as the
other typcally appearence of the disease.
This deformation was resulted by twis-
ting of ear shanks, devolution of floral
organs and apparently proliferation of
the spikelets (Fig. 1). Many of the di-
seased ears had no seeds. The numerous
oospores of Sclerospora macrospora
produced on the culture made from the
parts of the diseased plants by using the
blotter method.

As a results of these observations,
it is possible to say that the heavy struc-
ture of the soil, high level of soil mois-

ture and composition of the weeds have
influenced upon the disease and the in-
fection downy mildew on the wheat, ge-
nerally occurred in every year, but only
in a few wheat fields especially sown by
Penjamo-62. Many of the weeds are
hosts of the pathogen as well as some
of the crops such as barley, oats, maize,
rice, etc. (DICKSON, 1956; RAI et al.,
1968; TYAGI and ANAND, 1968).
Therefore the control of the weeds, good
preparation and surface drainage of soil.
and the crop rotation with non-host
crops may be recommended as control
measures of the wheat downy mildew.

The importance of the wheat and
other plants on the survival of the pat-
hogen and the relation between the in-
fection and environmental conditions and
the other aspects of the disease should
be studied by further investigations.

OZET

TURKIYI’DE BUGDAY MILDIYOSU (Sclerospora macrospora Sacc.) NUN
ILK TESBITI

1969 _ 1974 yillar1 arasinda, Ege
bolgesi'nde yiiriitillen «Bugday Hastalik-
lar1 Survey Calismalari» sirasinda, 1969
yiiinda Salihli (Manisa) de Penjamo-62
ekili bir bugday tarlasinda ilk defa Bug-
day Mildiyosii (Sclerospora macrospora
Sacc.) goriilmiistiir. Aymt hastalik, 1970
yilinda Gordes (Manisa) de yerli bug-
day ekili bir tarlada; 1971 yilinda Ay-
din-Merkez’de bir ve 1974 yilinda ise
Selcuk (Izmir) ve Manisa-Merkez'de yi-
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ne birer tarlada ve Penjamo-62 varye-
tesinde tesbit edilmistir.

Bugday Mildiyosii, kaleme kalkma
devresinde, bodurlasma ve asiri kardes-
lenme ile, kok bogazi ciiriimesi, yatma
ve bitki Oliimii seklinde goriilmekle be-
raber; tipik belirtiler, basaklanma ve
olum devrelerindeki yaprak ve basak de-
formasyonlar1 olarak dikkati gekmistir.

1971 yiinda Aydin-Merkez'de Pen-
jamo-62 ekili bir tarlada saptanan mil-
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diyo, tarlanin yarisindan gogunu siddetli.

derecede hastalandirmis ve hasta bitki-
lerin % 75 inden fazlasi, tipik basak de-
formasyonlar: ile birlikte dane bagliya-
mamislardir,

Bazi yabani Ozcimenlerle, arpa,
yulaf, misir, celtik, v.b. gibi iiriinler
hastaligin konukgusu olarak bildirildi-
ginden ve oosporlarin cimlenmesi ve
hastahigin olusmas: icin yiiksek toprak
nemi uygun oldugundan, Bugday Mil-
diyosii ile savas olasiliklarindan olarak,
yabanci otlarin yok edilmesi, iyi bir
toprak isleme ve yiizey drenaji ve ko-
nukcu olmayan bitkilerle iiriin ndbetle-
mesi salik verilebilir.
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A Phytophthora Species New for Turkey Determined
in Citrus Orchards in Adana

Hasan SALIH
Regional Plant Protection Research Institute, Adana, TURKEY.

INTRODUCTION

A Phytophthora species has been
determined for the first time, in Kapih
village of Adana in February 1974, In
field observations and laboratory studies
it was determined that this Phytophthora
species differed from P. citrophthora
(Sm. and Sm.) Leonian, known to cause
damage on citrus in this region. The new
species caused brown rot and leaf drop:
on the orange varieties of Shamoutj and
Washington navel.

It is suspected that this fungus is P,

In previous studies only P. citroph-
thora isolated in the Mediterranean Re-
gion (SALIH, 1971, unpublished data).

MATERIALS and METHODS
Isolations were made by planting

orange seeds, obtained from two thirds
decayed fruits aseptically, in PDA (20

% potatoes, 2 % dextrose, 2 % Agar).

Before isolation, decayed fruitsurface

’ Jsmerilised by alcohol 96 %. Then the

hibernalis; and with this paper it has :m‘:fruits were .cut into two equal sections
been established for the first time in Tur. 4With a sterilised knife and the seeds we-

key that P. hibernalis is causing damage}
in citrus plantations in Adana.

P. hibernalis was first reported from. "

Australia by Carne in 1925 (FAWCETT
1936). It is known that the fungus cau
ses damage in South Africa (FAW-
CETT, 1936), in California (FAW-
CETT, 1936; KLOTZ et al., 1969) and
in Israel (SCHIFFMANN - NADEL,
1969).

re taken with a sterilised pens, and

',‘g,.:;&planted into PDA.

The fungal colonies produced on

‘PDA compared with those of P. cit-

rophthora.

Sporangia produced by covering
fungus culture with tap water and incu-
bated about 7 days at 23°C. Then spo-
rangia produced in the culture was exa-
mined under microscope. Some of the
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fungal specimens was sent to Common-
wealth Mycological Institute and the ot-
hers stored at 10°C, for determination
purpose.

RESULTS and DISCUSSION

The colonies of new Phytophthora
species differs from those developed by
P, citrophthora. They were the same of
the colonical form that FAWCETT
(1936) gives for P. hibernalis.

It was determined in microscopic
examinations that sporangia were 24 -
50X 13-24 (37X18) microns.

On the other hand, abundant oos-
pores (30-50 per microscopic area) were
observed in microscopic examinations of
the culture stored 3 months at 10°C. It
has been found that the fungus caused
damage on oranges only.

Dr. STAMS, from Commonwealth
Mycological Institute, identified the fun-
gus as Phytophthora hibernalis Carne.

This is the first time that P. hiber~
nalis established in Turkey.

P. citrophthora cause damage on
fruits up to 120-150 cm from the soil
surface, but P. hibernalis can be secen
causing damage on fruits on the top of
orange trees. P. citrophthora cause da-
mace on all of the citrus varieties. P. hi-
bernalis has besn seen only 01 oranges.
In addition P. hibernalis cases leaf drop
too.

It seems that P. hiberna'is is not .
common in our region, because in a prinr
study we can not be able to isolat> P.
hibernalis from specimens collected from
various localities in the region in various
times in the year.

ACKNOWLEDGEMENT

The author wishes to thank to Dr.
STAMS, from Commonwealth Mycolo-
gical Institute, Ferrv Lane Kew, Surrey,
England, for his help in identification
the fungus.

OzZET

ADANA TURUNCGIL BAHCELERINDE ZARAR YAPAN YENI BiR
Phytophthora TURU, (P. hibernalis Carne) BULUNDU

Adana Merkez Kapih kdyiinde
1974 yih Subat ayinda portakal meyve-
lerinde kahverengi meyve ciiriikliigii ve
yaprak dokiimiine sebep olan bir Phy-
tophthora tiirii tesbit edilmistir.
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Yapilan l4boratuvar tetkiklerinde bu-
nun P. hipernal’s olabilecegi saptanmis-
tir. Nitekim Dr. STAMPS etmeni Phy-
tophtora hibernalis Carne olarak teshis
etmistir.
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Tabakmosaik -Virus an Gerbera jamesonii
in der Tiirkei

Ulkii YORGANCI und ibrahim KARACA%*

ZUSAMMENFASSUNG

In Bornova wurden an Gerbera jamesonij virusdhnliche Symtome beobach-
tet. Mit dem Saft von kranken Gerbera Pflanzen wurden Testpflanzen mecha-
nisch inokuliert. Nicotiana glutinosa, Chenopodium amaranticolor, Datura stra-
monium, und Gomprena globosa reagierten mit Lokalldsionen und Tabakpflan-
zen (Nicotiana tabacum «Maden») mit systemischer Erkrankung.

Der geklédrte Rohsaft von inokulierten Nicotiana glutinosa Blattern mit Lo-
kalldsionen wurde gegen Tabakmosaikvirus- Antiserum (Normalstamm) getestet
und gab eine deutliche serologische Reaktion im Agargel.

Die negativ gefarbten Praparate des Gerbera Isolates wurden elektronen-
mikroskopisch untersucht und die Aufnahmen zeigten stibchenférmige Partikeln
von 320 mpy Linge. :

Aufgrund der Symptome, Form und Grésse der Partikeln und der positiven
serologischen Reaktion mit TMV- Antiserum kan man das Isolat als einen Stamm
des Tabakmosaik-Virus ansehen.

EINLEITUNG

In Gewaiachshdusern der landwirt- me. Sie waren im Wuchs zuriickgeblie-
schaftlichen Fakultit der Ege Universi- ben und zeigten Blattflecken, die spéter
tit in Bornova zeigten die Gerbera ja- - nekrotisch wurden.
mesonii pflanzen virusdhnliche Sympto- Fine Viruskrankheit an Gerbera

(*) Institut fiir Phytopathologie und landwirtschaftliche Botanik der Ege Universitit Bornova/izmir.
TURKEI.
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wurde von Stouffer (1965) in Amerika
und von Hakkaart (1968) in Holland
untersucht und als einen Stamm des Ta-
bakrattle- Virus festgestellt.

MATERIAL und METHODE

Die Blatter von virus verdachtigen
Gerbera Pflanzen wurden mit O.IM
Phosphatpuffer pH 7.2 homogenisiert
und mit diesem Inokulum verschiedene
Testpflanzen infiziert. Die Testpflanzen
wurden dann jeden Tag kontroliert und
bonitiert.

Fiir die elektronenmikroskopischen
Untersuchungen werden die Objekttri-
gernetze mit 0,5 % Formvar iiberzogen.
Die Préparate wurden nach der Tauch-
methode (Brandes, 1957) mit systemisch
infizierten =~ Tabakbléttern  hergestellt.
Nach dem Trocknen wurden die Priipa-
rate mit 1 % Na-Phosphotungstat pH
6.0 negativ gefirbt (Murant, 1965). Die
Untersuchung  erfolgte im Elektronen-
mikroskop EM, 9S-2 der Fa. Zeiss. Die
photogroaphischen ~Aufnahmen wurden
bei 9.500- und 28.000- facher Vergros-
serung auf Agfa - Scientia Film aufge-
nommen.

Der serologische
Geldiffusionstest  nach Ouchterlony
(1949) durchgefiihrt. Die Agarschicht
wurde aus 1 % Bacto-Agar hergestellt,
indem 0,01 M Tris-Puffer geldst wurde
und 0,9% NaCl sowie 0,002% NaNOs
enthielt. Einen Tag nach der Herstellung
wurden die Antigen- und Antiserum-
Locher ausgestanzt. Fiir die serologische

Test wurde als

Untersuchung wurden die Blitter von
infizierten Nicotiana glutinosa Pflanzen
gemdrsert und abzentrifugiert. Der gek-
larte Tabaksaft wurde gegen Tabakmo-
saikvirus- Antiserum  (Normalstamm)
getestet.

ERGEBNISSE UND DISKUSSION

Die mechanisch inokufierten Blt-
ter von Nicotiana glutinosa, Ch¢nopo-

dium amaranticolor, Datura stramonium

und Gomprena globosa reagierten mit
Lokaldsionen (Abb. 1,2,3,4) und die in-
fizierten Tabakpflanzen (Nicotiana taba-
cum «Maden») zeigten Mosaik und spé-
ter Blattdeformationen (Abb. 5). Diese
Symptome sind ausser an Gomprena
globosa charakteristisch fiir Tabakmo-
saik-Virus (Linnasalmi, 1966; Bode und
Klinkowski, 1968).

Die elektronenmikroskopischen Auf.-
nahmen der negativ kontrastierten Pri-
parate des Gerbare Isolates zeigten stib-
chenférmige Partikeln von 320 m, L&n-
ge (Abb. 6,7). Sie entsprechen damit in
Form und Grésse den charakteristischen
Partikeln des Tabakmosaikvirus (Hitch-
born and Hills, 1965; Linnasalmi,
1966). .

Das Gerbera-Isolat
Rohsaft mit

liess sich im
Tabakmosaikvirus-Antise-
rum serologisch nachweisen und gab
eine deutliche Reaktion im Agargel
(Ab. 7).

Aufgrund der Symtome an Testpf-
lanzen, Form und Grdsse der Partikeln,
und serologischer Reaktion mit TMV-
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Antiserum kann man das Gerbera-Isolat
als einen Stamm des Tabakmosaik-Virus
identifizieren.

Herrn Prof. Dr. Mahmut Saglam
(Ankara) sei fiir die Hilfe bei den elek-

tronenmikroskopischen Aufnahmen und
Herrn Prof. Dr. R. Bercks (Braun-
schweig/Deutschland) bei der Identifi-
zierung des Isolates und TMV- Antisc-
rum herzlich gedankt.

OZET

TURKIYE'DE GERBERA JAMESONII'DE TUTUN MOZAYIK VIRUSU

Bornova’da Gerbera jamesonii bit-
kilerinde virus benzeri belirtiler gozlen-
di. Hasta Gerbera bitkilerinin 6zsuyu ile
test bitkileri inokule edildiginde, Nico-
tiana glutinosa, Chenopodium amaran-
ticolor, Datura stramonium ve Compre-
na globosa lokal lezyonlar vererek, tii-
tiin bitkileri (Nicotiana tabacum «Ma-
den») sistemik hastalanma seklinde re-
aksiyon gosterdiler.

Infekteli Nicotiana glutinosa yap-
raklarmin kaba unsurlarindan aritifmrs

6zsuyu, Tiitinmozayikvirusu - Antiseru-
mu (Normal irk) ile Agargel’de belirgin
bir serolojik reaksiyon verdi.

Gerbera {[zolatinin negatif boyan-
mis preparatlar1  elektronmikroskobik
olarak incelendi ve cubuk seklinde 320
my, uzunlugunda partikiiller goriildii.

Belirtilere, partikiillerin sekil ve
biiyiikliigiine ve TMV- Antiserumu ile
pozitif reaksiyona dayanilarak Gerbera-
Izolat1 Tiitiinmozaik-Virusw’nun bir ki
olarak kabul edilebilir.
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U. YORGANCI und f. KARACA

Abb. 1. Netrotische Lokalldsionen an Nicotiana glutinosa

Abb. 2. Durch das Gerbera-Isolat hervorgerufene Lokallisionen auf einem Chenopodiam

amaranticolor Blatt.
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Abb. 3. Nekrotische Lokallis‘onsn auf den Blat‘ern von Datura stramonium.

Abb. 4. Durch das Gerbera-Isolat hervorgerufene Lokallds'onen auf Blittern von Gomprena globosa.
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Abb. 5. Mosaik und Blattdeformationen an Nicotiana tabacum «Madens.
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B — Vergrosserung etwa 94.000-fach.

Abb. 6. Elektro nencptische Aufnahmen von charakteristischen Partikeln des Gerbera-Isolates.
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Abb. 7. Serologische Reaktion im Geldiffusions infizierten Nicotiana glutinosa Pflanzen, in den
test zwischen Gerbera-Isolat und Antiserum gegen infizierten Nicotiana glutinosa Pflanzen, in den
Tabakmosaik-Virus (Normalstamm): A=Rohsaft von periphern Lochern Antiserum gegen Tabakmo-

saikvirus, 1l=u.v., 2=1/2, 3=1/4, 4=1/8, 5=1/16, 6=1/32.
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Une Espéce L'oidium Rencontrée pour la premiére Fois
sur Pistacia vera E. en Turquie

Necmettin DINC
L’institut de la Protection des Plantes, Adana, TURKEY

En 25.9.1974, L’odium a éte obser-
vé par nous aux environs de Gaziantep
(Village de Biiyiikaraptar) sur les pista
chiers. C’est la premiére fois qu’on y I'a
rencontrée €n Turquie, Il se devellope a
la face inferieur des feulles des taches
de mycelium (Fig. 1).

Nous I’avons constaté comme Phyl-
lactinia sp., Prof. G. Viennot-Bourgin a
verifié notre détermination et a signalé
que c’est Phyllactinia . guttata (Wallr.)
Lév.

Nous avons observé certain caracté-
res morphologique de ce champignon
suivante; Les cleistothéciums sont sphé-

riques et atteignent 234 - 260p, de dia-
metre (Fig. 2). En surface sont repartis
de fulcres en nombre variable (6 4 20),
dont la longeur atteigne de 19 & 29u. Le
nombre des asques varie de S & 15 par
cleistothécium.  Selon Viennot-Bourgin
(1949), Le nombre des fulcres varie d-
5 a 18

Nous avons de términé la méme
champignon sur un grand nombre de ché-
ne (Quercus spp.) aux environs des
plantation du pistacier.

Nous avons DL’intention d’étudier
cet maladie Pannée prochaine.

OZET

ANTEP FISTIKLARINDA KULLEME HASTALIGININ TESBIT

Antep fistiklarinda Kiilleme hasta-
lig1, Tiirkiye’de ilk defa 1974 yili Eyliil
aymnda Gaziantep ili Biiyiikkaraptar k&-
yi plantasyonlarinda saptanmistir. Fran-
sa’da Institut National Agronomique’de

Prof. Dr. G. Viennot-Bourgin’e tanisi
yaptirilan etmen, Phyloctinia guttata

(Wallr.) Lev. olarak belirlenmis ve kiil-

tiirel ozellikleri incelenmistir.
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MALATHRAKIS, N.E., 79
Malus communis, 17
Malva, 17
MANTARA, K., 58
Marrubium, 17
Matrcaria chomomilla, 17
MATTA, A., 39
Medicoga, 6

« fulcata, 18

« rigidula, 18

« sativa, 18
Melilotus albus, 18

« officinalis, 18
Mentha arvensis, 18
Mesp'lus germanica, 18
MICHAILICHENKO, D.S. 58
Micl'osphaera, 3

« alphitoides, 5, 10, 21

« as‘ragali, 1, 3, 5, 6, 9

« berberidis, 5, 17

« co'utea, S5, 9, 11, 23

« evonymi, 5. 14

« lonicerae, 5, 17

« mougeotii, 5. 17

« viburni, 5, 25
MILLER; J.H.; ! 57113
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MILLER, M.P.,, 113
MILLIKAN, D.F., 68
MOREAU, M., 45
MORENAUD, C., 68, 69
Moringa persica, 18
[."orus alba, 18
« nigm, 18
Mucor, 31
Mulgedium, 18
MURANT, AF.,, 117
Musa cavendishii, 83
Muscari, 18
Myosotis arvensis, 18
NADAKAVUKAREN, M.J., 31
NAIM, M., 31
NAS, Y.Z., 83
NELSON, KK., 96
Nepeta nuda, 18
« pannonica, 18 -
Nicotiana glutinosa, 84, 116, 117,
1184 11914123
« tabacum, 18, 68, 84, 116,
H7Esa 8t 124
Noeae spinosissima, 18
NONAKA, F., 90
Oidium, 3, 5, 8,9, 10, 12, 13, 14, 15,
16, 17,518, 23
« ovenymi-japonica, 14
Cnobrychis grandis, 18
« hypargyrea, 18
« viciifelia, 18
Ononis arvensis, 18
« spinosa, 19
Ongsma sericeum, 19
ORAN, YK, 1,2
ORELLANA, R.G., 45
OUCHTERLONY, O., 117
OGUT, M., 107
OZHENDEKCI, N., 89
OZKAN, H., 2
« M., 2, 101
Paliurus, 6



Paliurus aculeatus, 19

« australis, 19
PALTIL, 13¢5
PANAGOPOULUS, C.G.,
Papaver rhoeas, 19
Peganum harmala, 19
Peajcillium, 31
PE-w3SE, M., 45
Peiroselinum sativam, 19
Phalaris arundinacea, 19
Phseolus, 6

« vulgaris, 19
Phleum pratense, 19
Phyllactinia, 3, 125

« guttata, 5, 6, 12, 125, 127

« mespii, 5, 6, 12

« moricola, 1, 3, 5, 6, 18

« suffulta, 5, 6, 8, 9, 10, 12,

14, 18, 19

Phlomis armeniaca, 19

« brevilebris, 19

« herba-venti, 19

« orientalis, 19

« purpurea, 19
Phragmites communis,

60, 62

Physalis alkakengi, 19
Phytophtora, 113, 114

« citrophtora, 113, 114

« hibernalis, 113, 114
Pirus, 6

« commulis, 19
Pistacia terebinthus, 19

« vera, 125, 127
Pisum arvense, 19

« sativam, 19
Platago crinata, 20

« lanc®olata,

« major, 20

« media, 20

« ovata, 20
Plumbago europaea,

79

19, 58, 59,

19, 20

20

Poa annua, 20

« bulbosa, 20
var. viruposa, 20

« glauca, 20

« memoralis, 20

« pra&nSiS’ 20

« trivialis, 20
Podospharea, 3, 25

« leucotricha, 4, 17

« oxycantae, 4, 6, 12; 18

« trydactyla, 4, 6, 11, 2,
POLUNIN, O., 2
Polygonium arenaria, 20

« aviculare, 20

« convolvulus, 20

« hydropiper, 20

« kitaibelinum, 20

« lapathifolium, 20

« maritimum, 20

« perricaria, 20
Poncirus trifoliata, 51
POPOV, V.I, 40
Populus alba, 20

« nigl‘a, 20

«  tremula, 20
Portulaca oleraceae,

61, 62

Potentilla anserina, 21
PRESLEY, J.T.,, 31
Prunus, 6, 21

« amygdalus, 79

« armeniaca, 21

« ml'asus, 21

« communis var. amara, 21

« mahaleb, 21

« persica, 21

« spinosa, 21
PSALLIDAS, P.G., 79
Pseudomonas, 79, 80
Quercus, 21, 125

« alba, 21

« armeniaca, 21

« «

5751585 59,

60,
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Quercus brutia, 21

« cel'l'is, 21

« coccifera, 21

« i,lex, 21

« infectoria, 21

« pedunculata, 21

« pub®scens, 21

« rubor, 21

« sessills, 21

« sessiliflora, 21
RAIL J.N.,, 108
Ranunculus arvensis, 21

« monspeliacus, 21

« repens, 22

« sordous, 22
Raphanus raphanistrum, 22
RAWLINS, T.E,, 39
Rhamnus, 22
Rhizopus, 31
Rhododendron ponticum, 22
Ribes grossularia, 22

« rubrum, 22
RICHTER, J.,, 68, 70
Robinia hispida, 22
Rosa canina, 22

« sulphurea, 22
Rubus fructicosus, 22
RUDOLPH, B.A., 31
Rumex, 22

« acetosa, 22

« conglomeratus, 22

« crispus, 22

« ptiantia, 22

« scutatus, 22
SALIH, H.,, 113
Salix alba, 22
Salsola kali, 59, 60, 61
Salvia, 22

« similata, 22
SAYDAM, C., 39, 40, 47, 107
Scandix pect®n-veneris, 22
SCHIFFMANN-NADEL, M., 113
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SCHIMANSK, H.H.,, 68
SCHMIDT, H.B., 68, 70
SCHNATHORST, W.C., 31
SCHOOLEY, H.D., 45
SCHUCH, K., 68, 69
SCHWERZEL, P.J., 58
Sclerospora macrospora, 107, 108, 1i1
Scolymus hispanicus, 23 "
Scutellaria, 23
Secale cereale, 23
« montanum, 23
Senecio, 23
« vernalis, 23
« vulgaris, 23
SERIM, 1., 57
Setaria italica, 23, 58
«  verticillata, 58, 59, 60, 62
« viridis, 23
SHAABAN, AS., 31
SHADOVALOV, M., 31
SHIBKOVA, N.A., 40
Silene, 23
SIMMONDS, N.W., 83
Sinapsis alba, 23
« arvensis, 23
SINHA, AK., 108
Sisymbrium sophia, 23
SMITH, H.C., 31
SMITH, K. M., 83, 84
Sphaerotheca, 2
« epilobil, 1, 3, 4, 6
« euphol'bia, 4, 14
« fugax, 4, 13, 14
« fuliginea, 4, 8, 10, 11, 12, 16,
19, 20, 24, 25
« macularis, 1. 3, 4, 6, 8, 21
« mors-uvea, 1, 3, 4, 6, 22
« pannosa, 4, 6, 8, 21, 22
Solanum, 6, 57, 58
« melongena, 23,40
« nigram, 58, 59, 60, 61, 62
« tuberosum, 23



Sonchus, 23

« asper, 23
Sophora, 6

« alepesuroides, 23
SORAUER, P, 90
“.Sorghum halepense, 57, 58, 59, 60,
& 61, 62
SOKMEN, Y., 2
Stachys alpinus, 23

« anuus, 23
STAFFELD, EE., 40
STEVENS, FL., 90
STITH, L.S., 34
STOUFFER, R.J., 117

Taraxacum officinale, 24

« vulgare, 24
TAYLOR, J.B., 45
TEWARI, AK., 108

THOMAS, D.S.,83
THOMAS, P.EL., 58
Tilletia caries, 101, 102, 105
« foetida, 101, 102, 105
Tordylium anthriscus, 24
« gmndiﬂora, 24
« leptophylla, 24
TRACHENNO, M.P., 40
Tribulus terrestris, 24, 57, 58, 59, 61
Trichothecium, 31
Trifolium, 6
« campestre, 24
« medium, 24
« pratense, 24
« repens, 24
Trisetum flavescens, 24
« palicum, 24
Triticum aestivam, 24

Triticum dicoccum, 24

« duorum, 24

« sativam, 24
Tropaeolum majus, 24
TURKMENOGLU, Z., 79

TYAGI, P.D.,, 108
Typholochaeta, 3
Ulmus, 6
« campestris, 24
Uncinula, 3
« aceris, 5, 7
« clandestina, 5, 24
« necator, 5, 24
« prunastri, 5, 6, 21
« salicis, 5, 20, 22

Urtica dioica, 24
VANEV, S., 90
VENGRIS, J., 58
Verbania ‘officinalis, 24
Verbascum abietinum, 25
Veronica anagalloides, 25
Verticillium,
« albo-atrum,
« dahliae,

31, 45

49, 77

Viburnum opulus, 25
Vicia, 25

« elegans var. asiatica,

« ervilla, 25

« faba, 25

« lutea, 25

« noeana, 25

« persica, 25

« sativa, 25

« tenuifolia, 25

3E.97, 33 45 77

28

31, 34, 39, 40, 46,
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VIENNOT-BOURGIN, G., 2, 3, 90,
91, 96, 125

Vigna sinensis, 84

Vincetoxicum nigram, 25

Viola tricolar, 25

Vitis vinifera, 25

WALTON GROVES, J., 90

WILES, AB.,, 40

WOOD, RKS., 40
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Xanthium spinosum, 25, 59, 60, 61
« strumarium, 25, 59, 60, 61

Xeranthemum annuum, 25

YALCIN, 0., 77

YORGANCI, U., 116

ZBARSKH, F.SH., 40

ZHABINSKAYA, L.P.,, 39

Zizyphora, 25 :

ZOHARAY, M., 2

Zygophyllum fabagoe, 25
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