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Host Range and the Distribution of the Powdery
Mildews in Turkey

Yiiksel Kazzim ORAN:
Regional Plant Protection Research Institute, Diyarbakir, TURKEY

ABSTRACT

This study has been accomplished by going over the publications concerning
the powdery mildews in Turkey and through the identification of host species of
powdery mildews we have gathered in our explorations from the different parts of
Turkey from 1964-1972. The numbers of powdery mildew species (having ripe
cleistothecium) whose identifications can precisely be made are 50 and 395 plant
species and subspecies have been recorded as hosts for these powdery mildew spe-
cies. Six of these powdery mildew species are new for Turkey (Sphaerotheca epi-
lobii, S. macularis, S. mors-uvea, Erysiphe labiatarum, Microsphaera astragali,
Phyllactinia moricola).

We have also recorded 26 plant species and subspecies, as host for powdery
mildew although we could not have detected or detected only unripe deistothecium
on. Totally 421 plant species and subspecies had been recorded as hosts for pow-
dery mildew up to now in Turkey and 192 out o 421 were identified as hosts
for the first time by this work.

INTRODUCTION

Powdery mildews are the most subarctic regions such as Greenland,

common fungi in the world. In fact, Iceland, Alaska and also in tropical
they have been recorded in arctic and countries like Kenya, Sudan Java, Ve-

%) The correspondance address of the author is «Y. Kizim ORAN, Senior Plant Scientist of Elanco,

Izmir, TURKEY»
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nezuella. HIRATA (1966) reported that
7187 species dispersed over 44 orders,
149 families and 1289 genera. The
number of studies made on powdery
mildews is limited in spite of their va-
riety of species, abundant host plants
and economic importance in Turkey.
IYRIBOZ (1938), iYRIBOZ ve ILERI
(1941) briefly mentions some powdery
mildew species which are harmful to
culture plants. GEDIZ (1940), KARA-
CA (1958), GOFFART (1950), AK-
DOGAN (1952), SOKMEN (1952)
pointed out some powdery mildew spe-
cies on culture plants. BREMER et al
(1947, 1952) detected 31 powdery mil-
dew species in Turkey. KARACA (1961)
reports that, 32 powdery mildews were
detected from 110 host species till 1961.
ORAN (1967) found 38 species, (10 of
them new, to Turkey) during his stu-
dies on powdery mildews in  Central

Anatolia. He also described 225 diffe-

rent plant species and subspecies
host of powdery mildew.

as

"It is'a fact there 'should be greater
number' of powdery mildew species ‘and
host plants in' Turkey than pointed out
in previous paragraph since she pos-
sesses differdnt climatic characteristics
of a big continent and also has many
different types of micro-climates. As a
matter of fact the material we have col-
lected "during our'explorations in' diffe-

rent parts of Turkey through 1964-1972

is clear indication and ‘proof of this fact.

MATERIALS AND METHODS

The material of this investigation
consists of the powdery mildew infec-
ted plants which we have collected in
our exploration in different parts of
Turkey during 1964-1972. We have
used «Flora Orientalis by BOISSIER
(1867, 1872, 1875, 1879, 1884). «Sylla-
bus der Pflanzen Familien» by ENGLER
(1964), «Flora of Turkey» by DAVIS
(1965, 1966, 1969), «Gray’s Manual
of Botany» by FERNALD (1950),
«Flowers of the Mediterrenean» by PO-
LUNIN and HUXLEY (1965), «Flora
‘Palaestina» by ZOHARAY (1966), «Il-
lustrated Flora of Northern U.S.A.» by

~ GLEASON (1963), «Tiirkiye Bitkileri»

by BIRAND (1952) as source, in the
identification of the host species.  Some
of the hosts whose identification could
“not be made precisely were defined and
named by help of Dr. Kemal Karaman-
‘oglu and Dr. Riza Cetik in"Herbarium
Turcicum of Ankara University Dept. of
“Botany. The 'hosts of 'the Graminea fa-
mily were defined by Dr. Baytop at' the
Pharmacology Dept. of the Tstanbul Uni-
versity.- We made’ definitions of some ot-
her plats ' ‘with 'the assistance' of '''Prof.
Viennot- Bourgin in his laboratory’. We

“made use of some publications such as

«Die Erysiphaceen Mitteleuropas» BLU-
MER (1933), VIENNOT- BOURGIN
(1956, 1958’s “publications on' powdery
mildew ' in Francé and Persia.’ The' defi-
nitions’'of ‘powdery mildew " species ‘were’

1) Institut National Agronomique- Laboratoire de Botanique et Pathologie Vegetale-Paﬁs. }
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based on the cleistothecium sizes, shapes
of fulcres and the number of ascospores
in ascus. The species which can not bz
described precisely have been sent to
Dr. Viennot- Bourgin in Paris aid to Dr.
Koji Hirata' for a decisive identification.

RESULTS AND DISCUSSION

Erysiphaceae family contains 12 ge-
Brasiliomyces, Cystotheca, Ery-
Phyllactinia, Podosphaera, Le-
veillula, Sphaerotheca, Microsphaera,
Medusosphaera, Typholochaeta, Unci-
nuia, Oidium. No powdery mildew spe-
cies have been recorded belonging to
Brasiliomyces, Cystotheca, Medusosp-
haera and Typhulochaeta genera in Tur-
key. As can be seen upon the examina-
tion of Table I, the number of the pow-
dery mildew species recorded in Turkey
up to date and the corresponding genera
are follows :

nera :
siphe,

Number of Powdery

Genera Mildew Species
Sphaerotheca : 7
Podosphaera 3
Erysiphe : 23
Microsphaera 8
Uncinula 6
Phyliactinia 3
Leveillula 1

Fifty powdery mildew species whose
precise definitions were made had been
found on 421 host plants. The presence

2) Faculty of Agriculture, Niigata University - Japon.

of 6 powdery mildews first recorded in
Turkey as a result of this study (S. epi-
lobii, S. macularis, S. mo s-uvae, E. la-
biatarum, M. as'ragali, Ph. moricola).
The reason in the abundance of the host
plants and powdery mildew species found
in Turkey is due to the many different
micro-climates. If, a detailed and speci-
fic research was carried out for the de-
tection of powdery mildew and host plant
species, these numbers especially in res-
pect of the host plants would be much
greater.

A great majority of the plants we
have recorded as powdery mildew hosts
are dicotyledonous host plants. E. gra-
minis species were recorded on the ma- -
jority of monocotyledonous _ plants and
L. taurica was : present on three hosts
rom the Liliaceae family of the same or-
der (Table 2).

Out of 421 plants hitherto recorded
as powdery mildew ‘hosts in Turkey, 192
plants were 'mientioned as hosts for the
first time by this study. L. taurica spe-
cies recorded 6n”75 “host species and
subspecies  with precise  definitions is
seen to be the most common one in Tur-
key. As have been ‘'séen in Table 2, this
species have been recorded especially on
various hosts in = Central, Eastern and
Southeastern regions of Turkey. In other
words, fungus. grows, usually in hot and
warm regions. Some_ researchers Dbelieve
that Leveillula has, adaptes itself towards
warm and , dry. weather conditions be-
cause of its, endophytic character (PAL-
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Table 1. Number of host plant species, subspecies of powdery mildew species.

Species of powdery Number of host
mildew plant species

Sphaerotheca epilobii (Lk.) Sacc. 2
« euphorbiae (Cast.) Salm. 3
« fugax Penz. et Sacc. 3
« fuliginea (Schlecht.) Salm. 15
« macularis (Wallr) Magn. 2
« mors-uvae (Schw.) Berk.

et Court. 2
« pannosa (Wallr.) Lév. 4
Podosphaera leucotricha (ElL et Ev.) Salm 3
« oxyacanthae (DC.) De Bary 5]
« trydactyla (Wallr.) De Bary 4
Erysiphe althagi Sor. 1
« aquilegiae DC. 2
« cichoracearum DC. 32
« communis (Wallr.) Fr. 42
« convolvuli DC. 3
« cruchetiana Blumer 2
« depressa (Wallr.) Schlecht. 1
« fischeri Blumer 1
« galeopsidis DC. 12
« galii Fuckel. 2
« graminis DC. 70
« horridula Lév. 11
« labiatarum il
« lamprocarpa (Wallr.) Duby : S
« martii Lév. 7
Erysiphe nitida (Wallr.) Rabh.
« pisi DC. 161§
« polygoni DC. 19
« salvia (Jacz.) Blu.
« tortilis (Wallr.) Fr. 2
« umbelliferarum De Bary 13
« urticae (Wallr.) Klotz ' 1
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Table 1. (Continmed) Number of host plant species, subspecies of powdery
mildew species.

Species of powdery
mildew

Microsphaera alphitoides Grif. et Maub

« astragali (DC.) Sacc.

« berberidis (DC.) Lév.

« colutea Komarov

« evonymi (DC.) Sacc.

« lonicerae (DC.) Winter
« mougeotij I.év.

« viburni (Duby) Blumer.

Uncinula sp.
« aceris (DC.) Sacc.
« clandestina (Biv.
Schro.
« prunastri (DC.) Sacc.
« necator (Schwein) Burr.
« salicis (DC.) Winter

Bern)

Phyllactinia mespilj (Cast.) Blu.
« moricola Saw.
« suffulta (Reb) Sacc.

Leveillula taurica (Lév.) Arn.

Oidium spp.

Number of host
plant species

1

W = et B = B W

_ W W =N e

N SN
A W W

TOTAL 51

TI, 1959). On the contrary, Phyllactinia
which is also an endophitc as Leveillula
is common in cooler regions. It is obser-
ved that L. taurica has a lot of hosts in
countries with a severe steppe climate.
As a matter of fact, 72 hosts of this fun-
gus were recorded in Persia, 50 were
recorded in Israel and 162 in Kafkas re-
gions of Russia (HIRATA, 1966).

E. graminis, second in rank, as far

461

as the rumber of its host concerned,
was found on 70 plants. It is common on
cereals in all regions of Turkey as is the
case throughout the world. Because E.
graminis is present on only monocotyle-
donous host plants, having thick grown
hyphal hair around cleistothecium and
finger like processes of haustoria and
bulbous base of conidiophores, some re-
searchers think that it should be named



POWDERY MILDEWS IN TURKEY

as a seperate genus. GOLOVIN (1953),
named this genus as Blumeria, however
we have used E. graminis in nomencla-
ture.

E. communis has been recorded in
42 host, plants, namely Brassica, Beta,
Delphinium, Lycopersicum, Medicago,
Phaseolis, Trifolium. These correspond
to the genera of econdmically impor-
tant plant species.

E. cichoracearum has been recor-
ded on 32 host plant species some of
which are the culture plants such as
Abelmoschus, Aster, Cucurbifa, Cucu-
mis, Helianthus, Lacifuca and Solanum.
Phyllactinia suffulta has been found on
23 trees and shrubs represented by the:
Acer, Amygdalus, Betula, Buxus, Cor-
yhues, Crataegus, Fagus, Fraxinus, Jug-

lans, Paliurus, Pirus, Ulmus genera. So-
metimes a powdery mildew species is
seen on more than one genus and spe-
cies, ie., E. pisi, E. communis, L. tauri-
ca on Vicia genus; P. oxyacantha, P.
mespili, P. suffulta on Crataegus genus;
E. communis, K. pisi, L. taurica on
Medicago genus; U. prunastri, P. suf-
fulta, P. trydactyla, S. pannosa on Pru-
uus genus; E. comminis, E. pisi, E. mar-
tii, and L. taurica on Trifolium genus.

- Powdery mildew species in  Tur-
key are common at altitudes up to 2500
m. above sea level. For example, we
recorded S. macularis in Artvin-Borcka

mountains (alt. 1980 m.), E. nitida on -

Tunceli mountains (alt. 2100 m.), E.
comnunis on  Sophora around Bitlis
mountains at 2500 m.

OZ E-T

TURKIYE'DE KULLEME FUNGUSLARININ DAGILIMI
VE KONUKCULARI

Calisma Tiirkiye’de bugiine kadar
kiilleme funguslar1 iizerinde yapilan ya-
yimlarin gdzden gegcirilmesi ve 1964-1972
yillarinda iiikkenin cesitli yorelerine yap-
tigimiz gezilerde toplanan fungus ko-
~ nukcu ve tiirlerinin tanimlarinin yap:l-
mastyla ortaya konmustur. Tanimlari
tam olarak yapilabilen olgun cleistot-
heciumlu kiilleme tiirleri 50 adet olup
bu 50 tiir 395 konukcu tiir ve alt tiicii
iizerinde saptanmistir. Tiirlerden Sp-
haerotheca epilobii, Sphaecrotheca ma-
cularis, Sphaerotheca mors-uvae, Ery-

sivhe labiatarum, Microsphaera astra-
ggli, Phyllactinia moricola Tiirkiye icin
yenidir.

Uzerinde cleistothecium hi¢ bulun-
mayan veya yalnizca olgunlasmamis
cleistothecium bulunan 26 bitki tir ve
alt tirti de kiilleme konukcusu ‘ olarak
kaydedilmistir.  Tiirkiye’de bugiine ka-
dar saptanan kiilleme konukgusu 421
bitki ttiir ve alt tiiriiniin 192 adedi ilk
defa bu calisma ile iilkede konukcu o-
larak belirtilmektedir.
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Investigafions on Determination of the Cotton wilt Disease
Agent and its Distribution, Severity, Loss Degree and the
Ecology in Adana and Antalya Provinces

Mahdume ESENTEPE

Regional Plant Protection Research Institute, Bornova, izmir, TURKEY

ABSTRACT

Adana and Antalya provinces are the most important cotton growing areas
of Turkey. Investigations were done on cotton wilt in these areas in 1970-1971.
In these studies, nine districts in Adana and three districts in Antalya were sur-

veyed.

The nvestigations elucidated the cause and the proportion of the cotton laad
infested by the fungus and percent infection in the fields. We have also studied
the extend of damage done by the fungus and partially the relationship of the
environmental conditions and the fungus. As a result of our investigations, we
report. that the Antalya regions is more affected by the fungus than Adana from
point of percen infection, disease severity and the crop loss are higher in this re-

gion.

INTRODUCTION

Cotton seed and fiber very impor-
tant place in Turkish economy as in-
ternational trade items. Cotton covers
half of the acreage devoted to the field
crops in Turkey. The crop value
exceeds 2,5 million TL. which is about
8 % of Turkey’s agricultural income.
The seed, fiber and oil cake brings 1,5
billion in foreign trade (Madran, 1969).

According to the 1970-1971 sta-
tistics, cotton is grown worldwide in
32.395 hectars of land and the crop
produced is 11.316.000 tons. The ave-
rage yield per hectar is 340 kilograms.
With in the same period 527.000 hek-
tars of land was planted cotton in Tur-
key and 400.000 tons of fiber was pro-
duced. The average yield per hectar
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758 kilograms which is higher than the
world average. Turkey takes the third
place in yield following United Arabian
Rebuplic (795 Kgs) and Russia (785
kgs) among the countries where more
than 500.000 hectars of land had been
assigned to the cotton (Madran, 1971).

The cotton growing areas of Tur-
key are Cukurova, Ege, Antalya and
some other minor districts. 57 % of
the cotton land are in Cukurova, spe-
cially in Adana where 48 % of Tur-
kish cotton are produced. Antalya con-
tains 4.7 % of the cotton land and pro-
duces 8 % of the crop (Incekara, 1971;
Madran 1971).

The most important problem in cot-
ton growing area is cotton wilt (Fig. T).
The causal agents of this disease are
Fusarium and Verticillium. Verticillium
was first reported in Adana by Karel
(1958) however, the species involved
were not reported. This study was done
to elucidate the causal agent, the pro-
portion of the crop land infested by the
fungus, the extend of damage done by
the disease and to determine the rela-
tionship of the environmental condi-
tions with the fungus.

MATERIALS AND METHODS

Surveys covered two provincial
centers and twelve districts of Adana
and Antalya. In Adana, Merkez, Kara-
tas, Ceyhan, Osmaniye, Kozan, Kadirli,
Karaisali, Yumurtalik and Bahge and in
Antalya Merkez, Serik and Manavgat
were covered. These districts were di-
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vided into 10.000 decar units. The
counts were done in five different pla-
ces of each unit area. The examining
of the cotton plants on these places
were done on four different raws of ten
meter length. The disease evaluations
were done by assigning a grade between
zero and three to each individual plant,
meaning.

0 — No disease expression is pre-
sent

1 — Some simptom expression;
fifty percent of plants wilted
and yellowed but not dried

2 — Heavy simptoms; complete
wilting and yellowing partial
dring

3 — Heavy leaf loss or complete
wilting resulting in plants
death

During the survey studies in 1970,
725 fields were visited in Adana and
Antalya (590 fields in Adana, 135
fields in Antalya). In 1971, 905 fields
were covered (704 fields in Adana and
165 fields in Antalya). From each field
a 30 cm section of a plant was taken to
isolate the causal agent. Survey was
done in 1970 and in 1971 seasons when
the cotton was in «apple stage».

To explain the relation of the cau-
sal with the air and soil temperatures
and the relative humidity, the meteoro-
logical records taken by General Di-
rectory of Meteorology were studied.
To find the relation of the soil type
with the disease the soil samples were
taken at 20 cm depth from the both in-
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fested and noninfested fields. A part of
these soil samples were put in the plas-
tic bags to analyze the salt concentra-
tion, organic matter, permeability,
phosphorus content and the soil textu-
re. Some soil was put in the sterile glass
tubes to find out whether the fungus
can be recovered from the soil.

The cotton plants and the soil col-
lected and labeled in the fields were
brought in the laboratories and transfe-
red into the petri plates. The isolation
medium was Nadakavukaren and Hor-
ner’s (1959) 0,8 % alcohol-water agar.
The petri dishes were kept in a 22 C°
incubator for one week and then they
were examined under microscope and
the causal agent was determined.

The disease severity and percent
infection in a province and in a dist-
rict was determined by co-evaluating
the values obtained for each field accor-
ding to Bora ve Karaca (1970). Per-
cent crop loss was determined from the
figures of disease severity according to
Chester’s (1946) regression graphs.

RESULTS AND DISCUSSION

A — Agent of the disease

The results of the isolation studies
in Adana and in Antalya region indi-
cate the presence of F. solani, F. semi-
tectum, Alternaria, Mucor, Peniciilium,
Phizopus, Trichotecium and Cephalos-
porium as well as Verticillium. These
fungi other than Verticillium do not
cause cotton wilt (Shadovalov and Ru-

dolph 1930; Heale and Isaac 1965;
Smit 1965). Because of the causal agent
of Fusarium (F. oxysporum f. sp. va-
sinfectum) were not isolated while the
Verticillium were isolated from all the
diseased samples. For this reason the
real causal agent of the cotton wilt of
these regions is Verticillium.

The reason for the presence of
Verticillium in Adana and in Antalya
instead of Fusarium may be varying
responses of the cotton varieties. Fusa-
rium is more common in African and
Asian cotton (G. barbadence and G.
herbaceum) which have long fibers and
Verticillium causes wilt in  American
cotton (G. hirsitum) (Amonymus, 1936;
Rudolf and Harrison, 1939; Chester,
1942; Dickson 1956, Naim and Shaa-
ban 1966, Schnathorst and Evans
1971). The varieties grown in Medi-
terrenian region are Deltapine 15/21,
Coker 100/153 and Coker Caroline
Queen 201 G which they are G. hirsi-
tum. All G. hirsttum varieties which are
expected to be sensitive to Verticillium.
It is assumed that the causal agent is
not V. alboatrum but the sclerotial
type V. dahliae because it is the only
species that can survive in an area whe-
re the temperatures are over 30 degrees
(Isaac, 1968; Bell and Presley, 1969).

B — Distribution of the disease

Surveys demonstrated that the di-
sease is present in Adana Merkez, Ka-
ratas and Osmaniye at various degrees
but is not present in Ceyhan. Kozan,
Kadirli, Karaisali, Yumurtalikk and
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Bahce (Map 1.) However in Antalya
Merkez, Manavgat and Serik disease
was present in both years (Map 2). The
reason for this difference between the
two areas may be that the fungus is pre-
valent in the soil in Antalya more than
in Adana. The results of the soil
analysis and meteorological studies do
not indicate a great difference in these

factors enough to affect the fungal
growth.
C — Percentage of the Disease

Incidence

Percentage of the disease inciden-
ce in Adana Merkez, Karatas and Os-
maniye are given in Table 1 for 1970
and 1971 seasons.

Percentage of the disease inciden-
ce were given in Table 2 for all three

districts in Antalya where the disease
was present.

D — Disease severity and the

crop loss

Disease severity and the crop loss
due to Verticillium in Adana and An-
talya as determined from the two years
survey results are shown Table 3, and
4.

The loss in 1970 corresponds ‘o
20,4 tons and in 1971 to 4,6 tons of
fiber. IR 8

The loss degree in 1970 and 1971
were calculated as 1.33 % and 4 %
which corresponds to 532.0 and 1751.0
tons of cotton fiber.

Air and soil temperatures and air
humidity are not very different in Ada-
na and Antalya regions. The main rea-

Table 1. Percentage of the disease incidence in Adana
in 1970 and 1971

Disease indidence (%)

Surveyed district

1970 1971
Adana Merkez 0,04 0,09
Karatas 0,03 —_
Ceyhan — —_
Osmaniye 1,26 0,82
Kozan — ——
Kadirli — —_
Karaisalt — —
Yumurtalik Fe =3
Bahge == 28
‘Average 0.04 0,01
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Table 2. Percentage of the disease indidence in Antalya
in 1970 and 1971

Disease incidence (%)

Surveyed district 1970 1971
Antalya Merkez 2,32 8,61
Manavgat 7,61 25,56
Serik 7.19 5,96
Average 4,83 13,85

Table 3. Disease severity and percentage of the crop loss due to
Verticillium in Adana in 1970 and 1971

Disease severity | Crop loss
Surveyed district % | %o

1970 | 1971 | 1971 | 1971
Adana Merkez 0,04 0.03 0,03 0,02
Karatas 0,02 — 0,01 —
Ceyhan — — — —
Osmaniye 0,87 0;35 0,61 0.29
Kozan == Zd 2 kS,
Kadirli = 2.8 i i,
Karaisali —_ — — =
Yumurtalik — — — —
Bahce i 19 av 2
Average 0,03 0.004 0,02 0,003

Table 4. Disease severity and percantage of the crop loss
due to Verticillium in Antalya in 1970 and 1971

Disease severity Crop loss
Surveyed district (%) (%)

1970 | 1971 | 1970 | 1971
Antalya Merkez 0,88 3,42 0,62 2,50
Manavgat 2,96 12,34 1,89 7,66
Serik 3,40 2,83 2,49 1,80
Average 2,06 6,54 133 4,00
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son for the high incidence of the di-
sease in Antalya is the heavy infestation
of the soil by the fungus, on the cont-
rary the fungus is not so widely spread
in Adana distric.

The reason for the differences in
the amounts of wilt present in Adana
and Antalya regions may be due to dif-
ferent salt concentrations in the soil.
The soil in two regions are rather si-
miliar in Ph, organic matter, permea-
bility, phosphorus content and the tex-
ture but a little different in their salt
concentrations. Soil salt content in An-

talya where the disease intensity in high
is lower than Adana region which has
less disease. We may assume a negative
correlation between the soil salt con-
centration and the disease severity si-
miliar to the report by Christensen et
al (1954).

But it is believed that if the fungus
becomes so widely distributed the di-
secase may become more common in
Adana too. Because the salt concent-
rations were not found as a visible fac-
tor the present of the disease in two re-
gions.

OZET

ADANA VE ANTALYA ILLERINDE PAMUKLARDA GORULEN SOL-
GUNLUK HASTALIGININ ETMENI, YAYILISI, KESAFETI VE ZARAR
DERECESI ILE EKOLOJiSI UZERINDE ARASTIRMALAR

Aragtrmamin  amaci, adi gecen iki
pamuk yetistirme yoniinden en ©Snemli
iki ili olan Adana ve Antalya’da pamuk
solgunluk hastalif1 iizerinde arastirma
yapilmistir.

Aragtirmamin amaci, adi gecen iki
ilde pamuklarda goriilen solgunluk has-
talifimin etmenini, yayilis alani, bitki-
lerin hastaliga yakalanma oranmi, has-
talik siddetini, zarar derecesini ve etme-
nin ¢evre kosullariyla iliskisini  sapta-
maktir.

Bu arastirmada Adana ve Antalya
illeri siirvey alani olarak secilmistir.
Siirvey bu iki ile bagh Adana’da 9, An-
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talya’da 3 olmak iizere 12 ilgede yapil-
mistir. Iki yil siireyle yapilan siirveyler
ve izolasyonlar sonunda bélglde pamuk
solgunlugu hastaligi etmeninin V. dah-
lize oldugu saptanmustir.

Her iki ilde 1970 ve 1971 yillari-
na ait hastaliga yakalanma orani, has-
talik siddeti ve bunun olusturdugu za-
rar derecesi asagidaki gibi bulunmus-
tur.

Hastaliga yakalanma oranmnin, has-
talik siddetinin ve buna baghi olarak
zarar derecesinin Antalya’da daha cok,
Adana’da ise daha az olusunun nedeai,
Adana topraklarinda hastalik etmeni
fungusun  yaygin olarak bulunmadig:

B e o TRV, R 0T 0 T o W o
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1970 (%) 1971 (%)
Hastaliga Hastaliga
yakalanma Hastalik Zarar  yakalanma Hastahk Zarar
orani siddeti  derecesi - orani siddeti derecest
Adana 0,04 0,02 0,02 0,01 0,004 0.003
Antalya 4,83 2,06 1,33 13,85 6,54 4,00

halde, Antalya topraklarinda yaygm o-
larak bulunmasidir. Bunun yam sira iki

ildeki inokulum potansiyellerinin ve

azda olsa tuz oranlarinm farkliligida bu
sonucun nedeni olabilecegi kanisina va-
rilmustir.
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A Preliminary Study on fhe Cross -Inoculations of the
Isolates of Verticillium dahliae Kleb. Obtained from
Various Hosts

Mustafa COFCU

Coskun SAYDAM

Regional Plant Protection Research Institute, Bornova, izmir, TURKEY

ABSTRACT

The isolates of Verticillium dahiiae Kleb. obtained from Cotton, Eggplant,
Chili, Tomato, Okra, Sesamum and Melon, tested on Eggplant. Chili and Tomato

seedlings.

The varieties Kemer, Dolmalik and Supermormende of Eggplant, Chili and
Tomato were used for these inoculation studies which were found as a susceptible

varieties previously.

All the isolates were found as a pathogen on the Eggplant while the Sesamum
and Tomato isolates were. nonpathogenic on the Tomato and Chili respectively.

This study presented that there was not a definite specialization between
hosts and pathogens particularly on Eggplant seedlings. But the further experi-
ments should be done in order to confirm these results under more controlled

conditions.

INTRODUCTION

The wilt disease of Cotton and se-
veral vegetables caused by V. dahliae
Kleb. has been important and pathogen
newly recorded on the Kidney-bean
from the Salihli Region in- Turkey
(SAYDAM et al., 1974).

Several studies were done on the
chemical control of wilt diseases and
some of them managed (KHOKHRYA-
KOV and BENKEN, 1968; ZHABINS-
KAYA, 1968; BIEHN, 1970 a, b;
BOOTH and RAWLINS, 1970; MAT-
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TA and GARIBALDI, 1970; POPOV
et al, 1970; ZBARSKI, 1970). But
chemical control is not practice because
of both uneconomics and difficulties in
application techniques.

In addition of the crop rotation,
growing of resistant varieties and remo-
ving of the diseased plant residues are
main cu'tural practices in the control-
ling of wilt diseases (KHOKHRYAKOV
and BENKEN, 1968; KARACA, 1969).

But the same crops such as Eggp-
lant, Chili, Tomato etc. are grown con-
tinual in spite of these reccommenda-
tions because of the habits of the grow
ers and more incomes in the Ege Re-
gion. Therefore the determination of ths
behaviours of several isolates of the fun-
gus obtained from different hosts, on the
various crops, is important for showing
whether there is a specialization or not,
as a part of the survival of Verticillium
dahliae Kleb. in th: Ege Region.

MATERIAL AND METHOD

In this pot experiment Chili (Cap-
sicam annum L.), Tomato (Lycopersi-
con esculentum L.) and Eggplant (So-
lanum melongena L.) plants were ia-
ken as the hosts of V. dahliae. The
isolates of the fungus obtained from
Cotton, Eggplant, Chili, Tomato, Okra,
Sesamum and Melon were used in the
inoculation tests.

Isolations of the fungus were ma-
de from the pieces of each plant which
were surface sterilized in 01 % HgCl,
for 1 min. and then placed on the 08 %
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water agar medium. After incubation at
22 C° for 7 days all the cultures were
examined and pathogen was transplan-
ted to the agar slant (PDA).

Mycelial bland technique based on
WILES (1952) was used for inocula-
tion of the plants. Two mycelial mats
obtained after ten days growth each on
50 ml Sucrose-Nitrate Medium (KA-
MAL and WOOD, 1956) were blended
in 200 ml distilled water for 1 min.

The susceptible varieties of Chili
and Eggplant had been determined as
Dolmalik and Kemer respectively in the
last studies (MACIT ve SAYDAM,
1970; SAYDAM and COPCU, 1972).
But it was unknown the reaction of To-
mato varieties. Therefore a preliminary
test was carried out on the reactions of
Tomato varieties by using Chico III,
ES 58, Merglobe, Roma F, Roma VF,
Supermormende and VFN 8 varieties
and Supermormende was taken for the
cross-inoculation studies.

After the inoculations plants have
observed continouusly, thus the date of
first symptoms was determined. The
main observations were made on 37th
day after inoculation according to the
scale of STAFFELD-FRYXELL (1955)
and the disease degree was obtained by
Index formula and made statistical
analyses.

RESULTS AND DISCUSSION

In the cross-inoculation tests first
wilt symptoms were observed 16 days,
after inoculation on Tomato and Eggp-
lant seedlings although appeared 33 days
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on Chili plants. These observations sho-
wed that the Eggplant is a more accep-
table test material which produced quick,
visible and satisfactory wilt symptoms
than Tomato and Chili.

The results of the determinations
made on 22,37 and 60 days after ino-
culation were shown at Table 1,2 and
3 respectively.

It is possible to see that the whole
isolates are pathogenic on the Eggplant
seedlings (Fig. 1) and also can be seen
that only Tomato, Eggplant and Melon
isolates are pathogenic on Tomato seed-
lings and their incidence degree vaiy
0.5 to 2.1 index values (Table 1).

Table 2 shows that all isolates are
pathogenic on the three hosts with the
exception of Tomato isolate on Chili and
Cotton and Sesamum isolates on Toma-
to are nonpathogenic. The incidence
degree of the wilt disease varries 0.1 to
3.3 index values on this date.

After 37th day obtervations Egg-
plant seedlings removed for various
reasons and only Tomato and Chili

ceedlings werce examined and determi-
ned. on 60t day. The final observations
show that Sesamum isolate on Tomato
and Tomato isolate on Chili are non-
pathogenic (Table 3). The
degree of the disease varries 0.2 to 3.8
index values.

incidence

All of the results particularly from
the Eggplant seedlings show that there
is not a specialization between host and
pathogen. But various isolates obtained
from several hosts resulted differsnt

Chili seedlings

, C. SAYDAM

degrees on the same host, show that a

significant ~ difference on the virulence
of the isolates. According to the disease
incidence obtained on Eggplant seed-
lings after 22 days of the inoculation,
Melon, Tomato and Okra isolates were
more virulant than the others. The sta-
tistical analyses made after 37 days of
the inoculation also confirmed that the
high virulance of Melon and Tomato
isolates. '

On the other hand the symptoms
of the disease were resulted by only
Tomato, Melon and Eggplant isolates
on Tomato seedlings after 22 days of
the inoculation. This result also ~e-
vealed that the high pathogenicity the
certain isolates as mentioned above.

The isolates of Melon, Tomato and
Eggplant had also a similar high virn-
lance on the 37th and 60t day obser-
vations on the Tomato seedlings, and
all of the isolates showed a less virulan-
ce than the other tests made on Egg-
plant and Chili. The Sesamum isolate
was nonpathogenic to the Tomato plants
on all of the observation dates.

The isolates of Okra, Melon, Egg-
plant, and Chili had a high virulance on
both on 37t and 60
day counts. But Tomato isolate was de-
termined as a nonpathogenic or aviru-
lent strain on the Chili seedlings.

The analyses of variance applied
on 37th day’s index values showed that
the interaction host x pathogen was sig-
nificant. According to these analyses the
virulance of the isolates of Okra, Chili,
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Tomato and Melon were different on
each host by the 1 % level than the ot-
her isolates. They also showed that the
isolates of Cotton, Eggplant and Sesa-
mum were more virulent on Eggplant
seedlings than their virulances on the
Chili and Tomato plants and there
wasn’t a difference between their viru-
lances on Chili and Tomato. This re-
sult was confirmed by the several wor-
kers. Similar experiments were made by
different isolates on Tobacco (TAYLOR,
1969) and by Melon isolate on diffe-
rent hosts (CIRULLI, 1969) and the
host specialization was not obtained.
But some workers presented that there
was a specialization on the pathogeni-
city of the fungus. ORELLANA (1969)
showed that susceptible Sunflower va-
rieties were infected by the isolates
from different hosts although Potato.
Tomato, Safflower and Cotton varieties
known to be susceptible to Vericilliz=
wilt, were resistant' to Sunflower isola-
tes.

It is necessary to say the studic:
should be progressed to present definite
results on the specialization and viru-
lance of the isolates. In our opinion the
conditions of experiment place were
not most favourable for infection parti-
cularly from the view of relative humi-
dity and temperature and the study was

made under a lot of uncontrolled fac-
tore. BARROW (1970) presented that
the differences between the Cotton st-
rains were masked when daily tempera-
ture were above 24.5 C° following ino-
culation of Verticillium albo-atrum and
showed that accurate clasification of the
plant reactions required controlled tem-
perature, inoculum concentration of 10°
conidia/ml, and sufficiently —mature
plants to permit free movement of coni-
dia in xylem vessels after inoculation.
SCHOOLEY and BUSCH (1970) stu-
died on Potato wilt and found that the
inoculated plants produced symptoms
when grown at a day-length of 10 hr but
not 16 hr. Although maintenance of the
pathogenicity of The Verticillium isola-
tes was found for 15 years on agar me-
dia (MOREAU and PERESSE, 1969),
the isolates used in this experiment were
grown for different months and this
reason may influence on the results.
Therefore this study should be repeated
under controlled environmental condi-
tions by same old isolates and certain
inoculum concentrations.

As a result it is possible to say
that the survival of the pathogen does
not sesm to be a problem according to
these results. Because the same crop or
host plants used inoculation tests, are
cultivated in the same field or at a very
short intervals in the Ege Region.
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O0ZET

CESITLI KONUKCULARDAN ELDE EDILMIS VERTICILLIUM DAH-
LIAE KLEB. ISOLATLARI ILE BAZI KONUKCULARDA CAPRAZ

BULASTIRMA

Giinden giine konukcu listesi ge-
nisleyen ve son olarak Boriilcede de
saptanan solgunluk etmeni Verticillium
dahliae Kleb. fungusunun Bamya, Biber,
Domates, Kavun, Pamuk, Patlican ve
Susam’dan elde edilmis isolatlarinn,
duyarli Patlican, Biber ve Domates fi-
delerindeki  krosinokulaslonunu ~ sapta-
may1 amaclayan bu calisma, laboratuvar
kosullarinda saks: denemesi olarak yii-
riitlilmiistiir.

Duyarli Domates varyetesinin tes-
biti icin Chico, ES 58, Merglobe, Roma
F, Roma VF, Supermormende ve VFN
8 olmak iizere 7 varyete V. dahliae Do-
mates isolatr ile bir 6n teste alinmis ve
domates varyetelsrinin duyarliliklarinin
farkli olmadig: gériilmiistiir. Bu 6n test-
de en yiiksek solounluk siddeti gdsteren
Supermormende Domates varyetesi ilc
duyarhiliklart 6nceki calismalarla belir-
lenmis olan Kemer Patlican ve Dolma-
lik Biber cesitleri esas krosinokulasyon
calismasma materyal olarak alinmistir.

Misel Daldirma Yontemi'ne gore
uygulanan inokulasyondan 16 giin son-
ra Patlican ve Domateste, 33 giin sonra
Biber fidelerinde ilk solgunluk simptom-
lar1 gozlenmistir. Bu gozlemler V. dah-
liae ile yapilacak laboratuvar testlerinde
Patlican bitkilerinin, ¢abuk, belirgin ve
yeterli solgunluk simptomu olusturma-
lar1 yoniinden Domates ve Biber bitki-
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lerine oranla daha uygun bir test ma-
teryali oldugunu gostermisir.

Inokulasyondan 37 giin sonra sap-
tanmis hastalik siddetleri iizerine uygu-
lanan istatistiki analizler, isolatlarin vi-
rulanslarinin, test bitkilerinin  duyarli-
Iiklarmmn farkli oldugunu ve konukcu x
patojen interaksiyonunun  Snemliligini
ortaya koymakla beraber, kontrol edile-
meyen bir¢ok kosul altinda yapilmis olan
bu denemenin sonuclari hakkinda kesin
bir kaniya gidilmemis ve sadece patoje-
nisite yoniinden 6zellikle Patlican fide-
lerindeki veriler ele almarak bir konuk-
cuya Ozellesmenin olmadigi anlasilmis-
tir.
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Fig. 1. The appearance of the pathogenicity of the several isolates of Verticillium dahliae on
the eggplant seedlings (1 — Okra, 2 — Chili, 3 — Tomato, 4 — Melon, 5— Cotton, 6— Eggplant,

7 — Sesamum).
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Incidence of Zinc Deficiency on Satsuma Mandarin
Trees in Izmir

Savas ERCIVAN

Regional Plant Protection Research Institute, Bornova, Izmir, TURKEY

INTRODUCTION

A noticiable zinc deficiency on
Satsuma Mandarin (Citrus unshiu Marc.)
trees has been observed in Izmir. Zinc
Deficiency was found as a serious prob-
lem causing to defoliation and small
fruits.

Affected trees had been crafted on
the «Poncirus trifoliata» rootstocks. The
symptoms of Zinc Deficiency can be
seen on leaves of spring shoots.

This papier includes the results of
the survey made for entablishing the
percentages of disease in different gro-
wing areas.

MATERIALS AND METHODS

The regular surveys were done on
the Zinc Deficiency of Satsuma Manda-
rin Plantations of Izmir in August-No-
vember, 1972. In the establishing the
degree of Zinc Deficiency the observa-
tions were based on the leaf symptoms
(Fig. 3).

Soil factory such as pH, KO,
P,0O;, Saturation, CaCO,, Based on the-
se soil factors the Satsuma Plantations
were separeted in four different groups
as follows :

The surveys were done on 5000
trees in Izmir. Eight shoots of each tree

Groups Number of soil factors Places

A 0 —_

B 1 e

€ 2 Urla, Cesme, Baymdir

D 3 Bornova, Dikili, Fogca, Karabu-
run, Karsiyaka, Menemen, Ode-
mis, Selcuk

E 4 Merkez, Torbali

F 5 Seferihisar

51



ZINC DEFICIENCY ON SATSUMA

Scale Degrees

0

were taken to make use of counting.
Four of them had fruit. The others were
non-fruited shoots. Five leaves from
fruited shoots and ten (from 8 years old
trees) or 8 (from 10 years old or older)
leaves of other shoots were used of coun-
ting (Fig. 1,2).

The scale (0-4) was applied for
these spring leaves (Fig. 3).

The percentage and the intensity of
Zinc Deficiency were found by Index
and Mc Kinney Formula for different
groups separetely.

RESULTS AND DISCUSSION

As a final result average of the di-
seased trees percentage and intensity of
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Determination of the Zinc Deficiency
degrees

There is no yellowish spot on the leaves
and color is normally green.

Particular cholorotic aercas between the

leaf veins.

There are cholorotic spots in middle
degree between the right and left late-
ral veins.

Midrib and lateral veins are green. Ot-
her aereas of the leaves cholorotic. Leaf
margin become narrow or small.

Only midrib is green. Other section of
leaves become yellow fully. The nner
surface of the leave become narrow or
small excessively.

the Zinc Deficiency were established for
Izmir. These are 4,30 %-0,65 % res-
pectively. The percentage and the inten-
sity were found 7,53 %-and 1,03 % in
Seferihisar. These results were the hig-
hest.

On the other hand the percentage
and intensity of fruited shoots wete
found lower than non-fruitéed shoots
(0,10 %-082 % and 0,30 %-2,33 %
respectively). :

General results of this survey were
collected on the Map of Izmir (Fig. 4).

It’s difficult to say any thing about
relation between the Zinc deficiency and
age of trees. Several ecological condi-
tions may be influence according to my
observation. This deficiency was found
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more prevalent on the 4-15 years old
trees.

According to the results Zinc Defi-
ciency is in low degree in Izmir. But it

is in the highest level in Seferihisar
among the four groups.
A further study should be done on

this problem in this region.

OZET

IZMIR’DEK1 SATSUMA MANDARINLERINDE GORULEN CIiNKO NOX-
SANLIGININ SIDDETI UZERINDE CALISMALAR

Izmir 1li Satsuma Mandarin (Citras
unshiu Marc.) Plantajlarinda  goriilen
Cinko noksanliginin yaprak simptomlar:
esas almarak survey yapilmistir. Bu ca-
lismada toprak faktoriine «Bolimlii Or-
nekleme» metodu tatbik edilmistir. Bol-
ge noksanlik verebilecek faktdrlerin -1y-
gun degerlerini ihtiva eden 5 biiyiik
gruba ayrilmustir.

Surveyde meyvali ve meyvasiz siir-
giin yapraklarma 0-4 1skalasi uygulana-
rak saym yapilmistir.

Sonu¢ olarak Izmir 1li igin Has-
talik siddeti % 4,30 ve Yakalanma ora-
m % 0,65 bulunmustur. Gruplar icinde
ise % 7,53 Hastalik siddeti ve % 1,03
Yakalanma orami degerleri ile Seferihi-
sar 6nemli bulunmusur.

Seferihisarda problem olan bu kouu
lizerinde daha detayli calismalar yapil-
mast gerekli ve faydali goriilmiistiir.
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Fg. 1. Fruited shoots to make use of counting

Fig. 2. Non-fruited shoots to make use of counting
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The Determination of Weed Species, Their Frequency
Germination and the Competition Between Weeds and
Cotfon for Mineral Nutritions in Cotton Fields of
Menemen

ilknur SERIM
Biological Control Research Station, Antalya, TURKEY

ABSTRACT

This investigation has been done in Menemen in order to establish the species
of weeds and their percentage of occurence in irrigated and unirrigated cotton
fields. Also it is done for inspecting the seed germination of the weeds, and the
competition between weeds and cotton for mineral nutritions.

INTRODUCTION

Menemen is an important cotton
growing area in Ege Region. In Mene-
men on totaly 90.000 - 110.000 decars
of area cotton is cultivated under irri-
gated and unurrigated conditions.

Weeds occur in cotton fields have
been rivals of cotton as regards area,
moisture, light, mineral nutritions. With
the effect of weeds the quality and
quantity of cotton production have been
decreased. CRAMER (1967) has been
informed that in our country the losses
due to weeds are 5 %.

The important weeds occur -in cot-
ton fields depending on the condition of
soil and climate in cotton fields of Ca-
lifornia are Echinochloa crus-galli (L.)
Beauv, Digitaria sanguinalis (L.) Scop.,
Eragrostis sp. Amaranthus albus L.,
Chenopodium album L., Tribulus ter-
restris L., Portulaca oleracea L., Sor-
ghum halepense (L.) Pers.,, Cynodon
dactylon (L.) Solanum sp. (MILLER
and FOY, 1956).

According to the other writers have
been informed that the mostly seen weeds
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in cotton fields are Amaranthus sp., C.
album, P. oleracea, Solanum nigrum
L., S. halepense, C. dactylon, Phragmi-
tes communis, Tribulus terrestris, E.
crusgalli, E. colonum, Setaria verticil-
Iata (L.) Beauv., Eragrostis cilianensis
(AlL) Lutati, Cyperus distans (BRAD-

LEY, 1968; BAKUMENKO, 1969;
MICHAILICHENKO and FAIZIEV,
1969).

Weeds compete with cultural plants
in respect to water, mineral nutritions
and the area which they have covered.

VENGRIS et al (1955) has been
investigated the competition of N,P,K,
Ca,Mg between corns and weeds.

SCHWEREL and THOMAS (19792)
investigated the competition between
weeds and cotton. Weeds have uptaken
more water and N.K.Mg from soil than
the cotton has.

The seeds of Cynodon dactylon,
Sorghum halepense, Eragrostis spp., 3e-
taria italica (L.) Beauv., Echinochloa
crus-galli, Amaranthus spp., Heliotro-
pium spp., Solanum spp. germinate mo-
re easily with alternative temperature
and with the addition of % 0,02 KNO.,.

In the germination of seeds of C.
dactylon, Amaranthus spp., Heliotro-
pium spp. light is effective (MANTARA
and HASAHARA, 1941; DRAKE,
1951; Editorial and Rules Committees,
1960).

MATERIALS AND METHODS

This investigation has been car-
ried-out in irragated and unirigated cot-
ton fields in Menemen and its villages.
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Weeds, ‘their seeds, stolons, rhi-

zoms have been used as materials.

Survey has been mode in order to
determine the weeds and their frequ-
ency in the cultivated cotton area in
Menemen.

During the survey 95 fields have
been visited. Seventy five of 95 fields
were under irrigated and 20 fields were
under unirrigated conditions. A quad-
rat of 1 m® have been used in order to
count and determine species in each fi-
eld.

To analyse weeds for mineral nut-
ritions the species of weeds have been
dried and ground. From these dry mat-
ter, ash, total N.Na,K,Ca,Mg and P de-
termination have becen made.

The collected weed seeds have
been investigated for the germination.
Results have pointed out in psr cent.
The germination studies have been car-
ried out in constant and alternative tem-
perature degree in light and dark; and
with or without addition of KNO, %.

RESULTS AND DISCUSSION

A survey has been made in the irri-
gated cotton fields of 19 villages in Me-
nemen. According to this survey the
species and the frequency of weeds have
been shown on the table 1.

The results of the survey made in
the unirigated cotton fields of Aliaga
and Giizelhisar have been shown on *he
table 2.

In the irrigated cotton fields the
frequency of perennial weeds were more



i. SERIM

Table 1. The weed spscies and their frequency (%) the irrigated
cotton fields of Menemen

Weeds % 1968 1960 Average
Cyperus rotundus 20.03 20,93 20,48
Setaria verticillita 1317 13:57 13,42
Sorghum halepense 9,28 10,17 9,72
Xanthium strumarium 10,09 9,36 9,72
Digitaria sanguinalis 9,05 8,50 8,77
Cynodon dactylon 8,16 8,25 8,20
Chenopodium album 6,62 6,56 6,59
Portulaca oleracea 4,06 3,41 373
Echinoechloa crus-galli 3,63 3,74 3,68
Salsola kali 2,54 2,38 2,46
Tribulus terrestris 2,04 2,58 231
Alhagi camelorum 2,06 2,42 2,24
Eragrostis cilianensis 2,01 192 1596
Amaranthus albus 1,82 1,95 1,88
Convolvulus arvensis 1,94 1,67 1,79
Phragmites communis 1172 1,05 1,39
Glycyrrhiza glabra 0,53 0,30 0,41
Amaranthus retroflexus 0,38 0,31 0,34
Chrozophora tinctoria 0,14 0,40 0,27
Solanum nigrum 0,16 0,13 0,14
Heliotropium europaeum 0,14 0,12 0,13
Chencpodium urbicum 0,11 0,15 0,13
Xanthium spinosum 0,09 0,04 0,06

important.  Like Cyperus ro’undus, S.
halepence and C. dactylon. Among an-
nuals Setaria verticillata and Digitaria
sanguinalis were important, and also
Xanthivm strumarium and Chenropo-
diom album were important, too.
Cynodon dactylon and Convolce-
lus arvensis show higest frequency in the
unirrigeted cotton fields and the follo-
wing spccies is Chrozephora tinctoria.

25 weed species have been deter-
mined in Menemen. Those are Portula-
ca olaracea, L., Chenopodium album
L., Chenopodium urbicum L., Salsola
kali L., Amaranthus albus L., Ama-
vanthus retroflexus L., Hypericum tri-
quetrifolium Turra., Glycyrrhiza glabra
L., Alhagi camelorum fisch., Tribulus
terrestris L., Chrozzophora tinctoria
(L) Raf., Conveolvulus arvensis L., He-
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Table 2. The weed species and their frequency (%) in the unirrigated
cotton fields of Menemen

Weeds 1968 1969 " Average
Cynodon dactylon 46,34 45,74 46,04
Convelvulus arvensis 38,68 39,05 38,86
Chrozphora tinctoria 6,84 D2 6,18
Heliotropium supinum 2,05 2,85 2,45
Xanthium spinosum 1,44 1,99 1,72
Amaranthus albus 1,57 535 1,46
Hypericum triquetrifolium 1,57 1,66 1,36
Chenopodium album 1,42 1,27 1,34
Cyperus rotundus 0,50 0,47 0,48
Phragmites communis 0,04 0,06 0,05

liotropium supinum, H. eurapaeum L.,
Sclanum nigrum L., Xanthium struma-
nivm, X. Spinosun L. Phragmites com-
munis Trin., Eragrostis cilianensis (AIL)
Lutati, Cynodon dactylon (L.). Echi-
nechlea crus-galli (L.) Beauv., Digita-
ria sanguinalis (L.) Scop., Setaria ver-
tici'lata (L.) Beauv. Sorghum halepense
(L.) Pers., Cyperus rotundus L..

Germination experiments have been
carried-out with the seeds in constant
temperatures (15,18,21,24,27,30,35 C°)
and light; in dark with the temperatu-
res 24, 27 C°; in altenative temparatu-
reg like 20-30C°, 20-35C° and also
with the addition of KNO,. The results
of these experiments have been given
one by one for each species in per cent.

The results of germination experi-
ments have been summariazed in the fol-
lowing.

C. album, A. albus, S. nigrum, C.
dactylon, S. verticillata and S. halepen-

60

se seeds germinated in the best with al-
ternative temperatures and with KNO,.

For P. olerancea, C. album, A.
albus, A. retroflexus, G. glabra, C.
tinctoria S. nikrum, E. cilianensis and
D. sanguinalis constant temperatures
are the most effective.

Generaly ligth effects the germina-
tion more than dark. And the best tem-
peratures for germination are 27,30 C°.

Cyperus rutondus have not germi-
nated at all., P. communis have germi-
nated by change, and E. crus-galli seeds
have germinated irregularly.

Analyses have been done with 14
weed species in order to research the
competations.  The percentage of dry
matter and N %, P %, Na %, Ca %,
Mg %, K % have been determined.

According to our analysis Echinoch-
loa crus-galli, Salsola kali, and C. ro-
tundus have less P % than that of cot-
ton but other 11 weed species have mo-
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re P % than cotton (Fig. 1). This means
weeds use P more than cotton. 1t exa-
mine the competition bewteen weeds
and cotton, Chrozophora tinctoria,
Sorghum halepense, Cynodon dactylon,
and Cyperus retundus have less K %
than that of cotton and other 10 weed
species have more K % than cotton has
(Fig. 2). K is necessary for fibre for-
mation in cotton structure.

Cotton have more Na % than
weeds (Fig. 3) for this reason there is
no competition between weeds and cot-
ton.

Also, according to our experimente
weeds competition with cotton from
point of view of % Ca. can be seen on
Fig. 4.

If we compare weeds and cotton
for Mg %, Chrozophore tinctoria, and
Cynodon dactylon have less Mg % than

cotton has. But other weeds have more
Mg % than cotton (Fig. 5).

Also, according to our analysis
Xanthivm  strumarium, Echinochloa

crus-galli Sorghum halepense, have less
N 9% than cotton has, but other weeds
have more N % than cotton (Fig. 6).
This means from point of view N %
weeds competitor to cotton, too, As it
is known that N is necessary from ve-
getative structure in plants.

In these analysis mineral nutritions
of weeds are richer than cotton. So it
has been understood that their needs of
water and mineral matter are more than
the needs of cotton

Weeds have more dry matter %,
P %, Ca %, Mg %, Total N % and
immature protein than cotton have. For
this reason weeds are the competitor
with cotton. They consume more nut-
ritions from soil than that of cotton. So
cotton producton decreases.

OZET

MENEMEN PAMUK TARLALARINDAKI YABANCI OTLARIN
LERININ VE SIKLIK DERECELERININ SAPTANMASI,

TUR-
CIMLENME

ORANLARI VE MINERAL BESLENME YONUNDEN PAMUKLA REKA-
BETLERI UZERINDE ARASTIRMALAR

Ege Bolgesi'nin 6nemli pamuk sa-
halarina sahip Menemen yoresinde 1968
ve 1969 yillarinda yapilan bu arastir-
mada sulanan ve sulanmayan pamuk
tarlarinda :

Portulaca oleracea, L., Chenopo-
pedium album L., Chenopodium  urbi-
cam L., Salsola kali L., Amaranthus al-

Fus L., Amaranthus retroflexus L., Hy-
pericum  triguetrifolium Turra, Gl-
yeyrrhiza glabra L., Alhagi camelorum
fisch., Tribulus terrestris L., Chrozop-
hora tinctoria (L.) Raf, Convolvulus
arvensis L., Helio‘ropium supinum, H.
eurapaeum L., Solanum nigram L.,
Xanthium strumariuom L., X. Spinosum
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L., Phragmites communis Trin., Erag-
rostis cilianensis (All.) Lutati., Cyne-
don dactylon (L.), Echinochlea crus-
galii (L.) Beauv., Digitaria sanguinalis
(L.) Scop., Setaria verticillata CL.):
Beauv. Serghum halepense (L.) Pers.,
Cyperrs rotundus L. olmak iizere 25
yabanct ot saptanmtstir.

Bu yabanci ot tohumlarinm degi-
sik kosullarda (sicaklik, 15tk ve KNO,))
yapiian cimlendirme testleri.

C. album, A. albus, S. n'grum, C.
dzctylon, S. verticillata ve S. halepense
tohumlarmin  alternatif ~sicakliklar  ve
KNO; ilavesinden en iyi cimlendigini;

P. oleracea, C. album, A. albus, A,
retroflexus, G. glabra, C. tinctoria, S.
nigrum E. c'lianendis ve D. sanguinalis
icin ise sabit sicaklikiarin en etkin oldu-
gunu gdstermistir.

Yine bu testlerde genellikle 181gm
etkisi karanliktan fazla olmus ve ¢im-
lenme icin en uygun sicakliklar 27 ve
30 C° olarak saptanmustir.

Ayrica bu arastirmada yabanci ot-
larla pamuk arasindaki mineral bzslen-
me rekabeti, N, P,K,N, C ve Mg yo-
niinden incelenmis ve genellikle yaban-
¢t otlarin pamu@a oran'a daha fazla N,
P ve Mg kullandiklari ve Na yOniinden
bir yarismanin olmadig goriilmiistiir.
Yabanc: otlarin kuru madde, P, C, Mg,
toplam N ve ham protein yiizdeleri ba-
kimmdan pamuktan daha zengin bulun-
malari, mineral beslenme iistiinliikleri
ile pamuk verimini azaltacak sekilde za-
rarli olduklarini ortaya koymustur.
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Viruskrankheiten der Kirschen in Afyon

Seyhan KURCMAN
Institiit fiic Pflanzenkrankheiten, Ankara, TURKEI

ZUSAMMENFASSUNG

Die im Freiland und im Gewachshaus durchgefiihrten Versuche fithrten zum
Nachweis der Kirchenkrankheit in Afyon. Die Kirschbaume wurden vom Mirz
bis Ende Juni besichtigt und die Krankheit der Siisskirsche wurde auf Pfirsichsam-

linge iibertragen.

Die Symptome auf den Kirschenbaumen vom Fundort und die Testergeb-
nisse zeigten, dass die Kirschenbaume in Afyon mit Virus infiziert sind. Die
unterschiedlichen Erscheinungen konnen durch die Kirschenringfleckenviren vor
allem durch das nekrotische Ringfleckenvirus (es verursacht die Stecklenberger
Krankheit der Sauerkirsche und die nekrotische Ringfleckenkrankheit der Siiss-
kirsche), Pfeffinger Krankheit oder durch ein Virus-Gemisch verursacht werden.
In folgenden Jahren werden eine Reihe von Versuchen zur Differenzierung der

Viren angelegt.

EINLEITUNG

Im Kirschanbaugebiet von Afyon
tritt seit langer Zeit eine Krankheit an
Kirschen auf, die eine grosse wirtsc-
haftliche Bedeutung hat. Die Biume
von unterschiedlichen Alters sterben
jedes Jahr ab. Sie ist meistens auf Un-
vertraglichkeit zwischen Reis und Un-
terlage, ungiinstige Bodenverhzaltnisse
und zu tiefes Einpflanzen zuriickgefiihrt
worden.

Die Krankheit wurde von vielen
einheimischen und auslindischen For-
schern beobachtet und ihre
blieb ungeklart.

Im Sommer 1972 wurden ver-
dachtige Kirschbldtter von Afyon in
unser Institiit geschickt. Sie zeigten
kleine oder grosse, runde \ringftirmige
oder eckige Flecken, Nekrosen
Locher.

Ursache

und
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Im Jahre 1973 wurde die Krank-
heit von Afyon beobachtet und unter-
sucht. il

MATERIAL UND METHODIK

Als Indikatorpflanze der  Virusk-
rankheit wurden einjahrige Pfirsichsam-
linge (Prunus persica L.), Gurke (Cucu-

mis sativas L.) Gansefiisse (Cheno-
podium quinoa, C. amaranticolor, C.
murale), Tabak (Nicotiana tabacum

Sorte «Samsun» und «Xanthi») ver-
wendet. 2

Die Samlinge wurden im Freiland
iiberwintert, im Februar nach starkem
Riickschnitt (4-5 Augen) getopft. Im
Gewichshaus wurden sie 10 Tage bei
Temperaturen um 5-10 °C und ansch-
liessend iiber 20 °C aufbewahrt.

Im Mairz 1973 wurden in 4 Gir-
ten von Afyon (Deregine), 20 verdich-
tige Siisskirschenbaume (auf die der
Besitzer hinweis) gekennzeichnet. Von
jedem Baum wurden aus verschidenen
Teilen der Krone 3-4 Reiser entnom-
men. Fiir jeden des zu priifenden Baum.
wurden 3 Pfirsichsdmlinge verwendet.
Die Inokulation erfolgte vor dem Ent-
falen der Knospen. Von den Reisern
der zu Priifenden Pflanze und von den
Indikatoren  wurden  zungenfOrmige
Rindenstiicke ohne Auge ausgeschnitten.
Die Rindenstiicke von der zu testenden
Pflanze wurden auf die Pfirsichsdmling>
eingepasst und mit Bast umwickelt. Auf
jeden Indikator wurden 3 Rindensc-
hildchen der zu testenden Reiser ino-
kuliert. Jedes Stiick wurde auf dem In-
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dikator unter ein Auge gepfropft. Die
Inokulierten Pflanzen wurden erst nach
10 Tagen bonitiert und die Entwicklung
der Symptome in 2-3 tégigen Abstan-
den beobachtet.

Mitte April wurden von jedem
markierten Baum wieder 3 Reiser ent-
nommen. Die gerade austreibenden
oder entfaltenden Blattknospen wurden
mit 1/15 mol Sorensen Phosphatpuffer
pH 8 zermorsert und der Blattpressaft
mit dem Finger auf die Blatter der In-
dikatorpflanzen mit Hilfe des Karbo-
rund verrieben. Die Inokulierten Blat-
ter wurden mit Leitungswasser abges-
piilt und im Gewéchshaus (iiber 20 °C)
aufbewahrt. Von 5 Biumen wurden 15
Knospen zermérsert und fiir 5 Baume
wurden 12 Indikatorpflanzen  verwen-
det. Die Inokulierten Pflanzen wurden
jeden Tag boniert.

Dic identifizierung wurde im
grunde nach literatir gemacht (1,2,3,4,
5,6,7,8,9,10,11,12,13,14).

ERGEBNISSE UND DISKUSSION

Freiland Untersuchungen.

Anfang Mai zeigten sich auf den
Blattern der diesjghrigen Triebe oder
der Secitentriebe von Sauerkirsche ring-
formige Aufhellungen, Flecken und nek-
rotische Ringe (Abb. 1). Die Interkos-
tal‘elder in den Blittern aufgewilbt und
es sind noch nekrotische Ringflecken
zu schen. Diese Erscheinungen wurden
bei (5), (14), (9), (1) als nekrotische
Ringfleckenvirus (Stecklenberger Krank-
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heit) bezeichnet. An den Trieben zeig-
ten sich rosettenartige Anordnungen der
Bliiten ,Abb. 2). An den kranken Biu-
men waren deformierte und partial auf-
gehellte Bldtter. An den Siisskirschblit-
tern bildeten sich 6lfleck-und mosaikar-
tige Flecken und Aufhellungen.

Ende Juni entwickelten sich auf
den Siisskirschblédttern chlorotische oder

braune Ringe, Nekrotischringflecken,
band wund eichenblattformige Linien
(Abb. 3). Diese Erscheinungen sind

typisch fiir die Ringfleckenkrankheit der
Siisskirsche (5, 14, 9).

Die Sauerkirschblitter zeigten mo-
saikartige Aufhellungen und Durchléc-
herung (Abb. 4).

Einige Siisskirschbldtter waren an
den Blattrandern heller gefarbt. In Jer
Blatter wurden begrenzte dunkelgriine
Zonen festgestellt (Abb. 5). Auf der
Unterseite der kranken Bléttern wurde
eine starkere Behaarung beobachtet.

Die Sauerkirschblitter waren klein,
missgebildet und stark deformiert und
hingen rosettenartig an den Zweigzen
Auf Unterseite des Sauerkirschblattes
wurden blatchendhnliche Enationen und
braun kopfige Auswiichse festgestellt
Einige obengenannte Symptome wurden
bei (10,11), (6), (14), (9) als Pfeffinger
Krankheit und bei (5), (9) als Stecklen-
berger Krankheit beschrieben.

Wenn die Enationen auf der Blat-
tunterseite mit anderen typischen Pfef-
finger Symptomen erscheint, dann bes-
teht an der Pfeffinger Krankheit kaum
ein Zweifel (14).

In Afyon wiesen auch Kirschjun-
gpflanzen die bleichen Erscheinungen
auf. An der Blatttunterseite auf 2-jah-
rigen  Jungpflanzen traten Enationen
langs der Mittelrippe (Abb. 6). Die
Bldtter zeigten Aufhellungen und wa-
ren deformiert. Der Zuwachs von krank
bonixtierten Jungpflanzen war geringer
obwohl sie nebeneinander standen. Es
wurde festgestellt, dass die kranken
Edelreiser im gleichen Kirschbaumbes-
tand von einem stark erkrankten Baum
Stammt. Diese Beobachtung zeigt, dass
die Krankheit durch ein Virus verur-
sacht wurde und die Ubertragung er-
folgte in diesem Fall durch Pfropfung.

Der Wuchs und die Ertragleistung
der stark infizierten BZume war sehr
herabgesetzt und die Biume sahen wie
Ruinen aus. Solche Biumen sterben
alimélich ab,

Die Krankheit wurden an jungen
und alten B&umen festgestellt und alic
tadien des Befalls wurden in diesem
Verbreitungsgebiet gefunden.

Gewachshaus Untersuchungen :

Auf einigen Pfirsichblittern ent-
wickelten sich 20 Tage nach der Ino-
kulation leichte mosaikartige Flecken
und Aufhellungen. An den gleichen In-
dikatorpflanzen wurden spater  Blatt-
missbildung, Triebstauchung, Rosetten-
bildung und eine leichte Triebspitzen-
nckrose festgestellt. Die Bldtter waren
verschmélert. Die Triebspitzennekrose
ist typisch fiir die Symptome der nek-
rotischen  Ringfleckenkrankheit (Bau-
mann 3, Kegler 7, Marenaud und Bern-
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hard 12). Triebstauchung von infizierten
Pfirsichsdmlingen wurden durch das
chlorotisch-nekrotische Ringftleckenvirus
verursacht (7).

Kegler et al. (8) wiesen auf, dass
Pfeffinger Virus nur durch Inokulation
von P. persica eliminiert werden kann,
weil Pfirsichsdmlinge fiir dieses Virus
nicht anfillig sind.

An den als krank bonitierten In-
dikatoren blieben Triebstauchung, Ro-
settenbildung und Blattmissbildung er-
halten. Mosaikartige Flecken an den
Blittern sind nach einiger Zeit mas-
kiert.

An  krautigen Intikatorpflanzen
wurden keine Symptomen festgestellt.

Die Symptome auf den Siiss-und

Sauerkirschbiumen vom Fundort und
die Testerfebnisse zeigten, dass die
Kirschbdumen mit Virus infiziert sind.
Die unterschiedlichen  Erscheinungen
konnen durch die Kirschenringfleckenvi-
ren vor allem durch das nekrotische
Ringflecken Virus, Pfefinger Krankheit

oder durch ein Virus Gemisch verur-
sacht werden. Das nekrotische Ringf-
lecken-Virus  verursacht die Stecklen-

berger Krankheit der Sauerkirsche und
die nekrotische Ringfleckenkrankheit der
Siisskirsche (7,4).

Mit den Erscheinungen vom Fuu-
dort und mit diesen Testergebnisse war
die Differenzierung der Kirschenviren in
diesem Jahr nich méglich. Im folgenden
Jahren werden zur Differenzierung der
Viren eine Reihe Versuche angelegt.

OZET

AFYON'DA KIRAZLARIN VIRUS HASTALIKLARI

Bu calisma Afyon ilindeki agag
kurumalarinin etmeninin virus olup ol-
madigmin saptanmasi icin ele almmis,
visne ve kirazda virus hastaliklarmin en
iyi goriilebilecegi devrelerde bahceler
tetkik edilerek, kirazda nekrotik halka
leke, visnede nekrotik halka leke (Steck-
lenberger hastalil), Pfeffinger hastalig:
veya bir virus karigimmin meydana ge-
tirebilecegi belrtiler tesbit edilmistir.

Serada da bir yillik seftali ¢ogiirle-
rine, hastahgmdan siiphe edilen agac-
lardan alman kalemlerden kabuk asilan-
mis ve asilama sonucu, seftali cogiirle-
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rinde nekrotik halka leke ve klorotik
nekrotik  halka leke virus hastalign  de-
lirtilerine benzer belirtiler goriilmiistiir.
Ancak bu yil otsu test bitkilerine yapi-
lan asilamalardan sonuc alinamamusiti.

Bahce tetkikleri sirasinda Afyon’da
fidandikiar da gozden gecirilmis ve 1-2
yasindaki visne fidanlarinda virus has-
tahigr belirtileri goriilmiistiir. Hasta fi-
danlarin  genellikle yan yana dizilmis
bulunmasi, ayn1 bahcede as1 kalemleri-
nin alindifi agacmn hasta oldugunun tes-
bit edilmesi, hastalik etmenin virus ol-
dugu ve hastaligin orada ast kalemi ile
bulastigi kanaatmi vermistir.
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Test ve tetkik sonuclari, Afyon’da
kiraz ve visne agaclarinmn virus hasta-
liklar1 ile bulasik bulundugunu goster- 7.
mistir. Ancak etmenin hangi virus oldu-
gu Onilimiizdeki yillarda yapilacak ¢a-
lismalarla agikliga kavusturulmaya :a-
lisilagaktir.
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Abb. 5. Siisskirscbblidtter mit dunkelgriimer Zone in der Mitte.

Abb. 6. Enationenbildung an der Blattunterseite auf 2-Jahrigen Sauerkirschjungpflanzen.
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Two New Hosts of Verticillium Dahliae Kleb. in Turkey

Coskun ‘SAYDAM, Mustafa COPCU and Osman YALCIN

Regional Plant Protection Research Institute, Bornova, izmir, TURKEY

The typical symptoms of Verticil-
Llium wilt on Kidney-bean (Dolichos
sesquipedalis L..) were first observed in
Salihli duiing a study in September 1973.
The symptoms were characterized by
stunting of the plants, yellowing and
inward rolling of the leaves, marginal
drying and wilting. The browning on the
cross section of the stem of the affected

plants was also other characteristic
symptom of the disease.

Isolation studies were done by
using standart methods and Verticillium
dahliae Kleb. was isolated.

Specimens of diseased Melon (Cu-
cumis melo L.) plants taken from Saru-
hanli showed wilting and vascular
browning also yielded V. dahliae.

OZET

VERTICILLIUM DAHLIAE KLEB'’IN IKiI YENI KONUKCUSU

Ege Bolgesinde 1973 yii  Eyliil
aymnda yapilan bir galisma sirasinda Sa-
lihli’'de tipik solgunluk belirtileri goste-
ren Boriilce (Dolichos sesquipedalis L.)
bitkileri dikkati cekmistir. Yapraklarda
sararma, kivrilma, yaprak kenarlarinda-
ki kurumalar ve govde kesitinde renk de-
gisimi seklinde belirti gdsteren bu bit-

kilerden yapilan isolasyon
hastalik etmeni fungusun
Kleb. oldugunu gostermistir.

calismalar1
V. dahliae

Saruhanl’da da solgunluk ve kesit-
lerde renk degisimi gosteren Kavun (Cu-
cumis melo L.) bitkilerinden de V. dah-
liae isole edilmistir.
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A New Bacterial Disease of Almond in Turkey

M. GUNDOGDU, S. KAYA, and Z. TURKMENOGLU

v Regional Plant Protection Research Institute, Bornova, izmir, TURKEY

Almond trees (Prunus amygdalus)
are widely grown in the south western
part of Datca in Turkey, and are one
of te main sources of agricultural inco-
me for the growers in that region.

During a survey in April 1974, the
most characteristic symptoms of the di-
sease are swollen cankers on the affec-
ted branches, were first observed in Dat-
¢a orchards.

The symptoms observed on the
trees caused by canker disease were es-
sentially the same as those described by
the other workers (2). The affected bark
tissues are split apart and open cankers
0,5-2 cm. long and surrounded by
swollen, rough, dark brown margins are
frrmed (Fig. 1,2).

Examination in the bacteriology
laboratory at the plant protection Insti-
tute, in Bornova, revealed large num-
bers of bacteria in the diseased tissuses.
The samples were taken from the wa-
tersoaked areas of the swollen margins
of the cankers. Two isolations were
carried out, on nutrient agar (Difco)
plus % 5 sucrose in April. Pure cultu-

res of a slow growing bacterium were
invariably obtained from both old and
new cankers.

Using water suspension from young
cultures of this bacterium a series of
leaf scar and prick inoculations were
performed on almond shoots in may. In
the following two weeks later cankers
typical of the disease were consistently
obtained (Fig. 3). From these, the same
bacterium was then reisolated. All cont-
rols, treated with steril distilled water,
remained free from infection.

The resulting bacteria was deter-
mined to be Pseudomonas sp. because
it is gram-negative rod with polar fla-
gella, production of levan, hypersensiti-
vity reaction in tobacco leaves of white
Burley (1).

Therefore this constitute - is the
first report on canker disease of almond
in Turkey.

The studies will be expanded on
the etiology of this disease as well as
the characterization and identification
of the causal organism, in order to es-
tablish a method of control and the re-
sistant varieties.
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~ OZET

TURKIYE'DE BADEMLERDE YENI BIR BAKTERI HASTALIGI

. Genis badem ziraat: yapilan Datca
ilcesinde 1974 yili Nisan aymda ki
survey swrasinda dallarda sivkin kanser
yaralarina rastlanmustir.

Yapilan izolasyonlar sonucu elde
edilen izolatlarla suni inokulasyon ya-

pilarak hastalik simptomu elde edilmis
ve re-izolasyon yapilmistir.

Bakterinin bir Psendomonas sp. ol-
duguna levan teskili ve tiitiin yaprakla-
rinda nekroz meydana getirmesi ile ka-
rar verilmistir.
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Fig. 3. Young cankers on twigs of almond resulting from artificial prick inoculations with Pseu-

domonas sp.; control twig on left. Four weeks after inoculation.
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Preliminary Studies on Banana Mosaic (Cucumber Mosaic)
Virus Found on Bananas (Musa cavendishii Lam.)
in Southern Anatolia

Hasan SALIH and Y. Ziya NAS

Regional Plant Protection Rese rch Institute, Adana, TURKEY

ABSTRALCT

A new discase has been observed in banana plantations in Mediterranean

Region of Turkey in 1973.

The causal agent was determined as cucumber mosaic virus.

INTRODUCTION

A new dicase called attention for
the first time on banana (Musa caven-
dishii Lam.) plants, as drying of the
leaves and decaying of the pseudostem
in banana plantations in Alanya in 1973.
Studies showed that the causal agent of
the disease is cucumber mosaic virus.

Due to ecolocigal factors banana
plantations are adapted to Mid Mediter-
ranean coast where Alanya, Anamur and
Gazipasa are leading production centers.
According to the statistics anual total
banana production is about 10.000
tons and growing area is 14.000 decars
(ANONYMUS, 1971).

Although a survey was not car-
ried out, it may be thought that the di-
sease is important in banana plantations.

Several workers had been studied
on the disease (SMITH, 1957; SIM-
MONDS, 1959; ANONYMUS, 1958;
WAITE, 1961; ADAM, 1962; CHAM-
PION, 1963; MALAN and THOMAS,
1963).

MATERIALS AND METHODS
In order to carry out the inocula-
tion tests, the button-seeds taken from

diseased plants were grown in barrels 35
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cm in diameter and 33 c¢m in depth fo-
the stock materials. The infected bana-
na leaves for inoculation tests were ta-
ken from plants, grow in barrels at the
Plant Protection Research Institute in
Adana; and tests were made on Tobac-
co (Nicotiana tabacum L. and N. glu-
tinosa L.) Chenepodivm quinea L.,
C. amaranticolor L., Cucumber (Cucu-
mis sativus L.) Squash (Cucurbita pepo
L.), and Pepper (Capsicum annum L.).

RESULTS AND DISCUSSION

The chief symptom of the disease
is a leaf mosaic, chlorotic whitish or
yellowish-white  streaks or bands, on
plants of all sizes (Fig. 1). A yello-
wish-white streak or necrotic  spotting
occurs in the leaf midrib futter and pe-
tiole (Fig. 2). The disease after results
in severe heartrot, the inner leaves of
the plants, in which the heart-rot is
acute, are broken from the pestiole than
dry. Leaf emerging from the crown

- may display severe clorosis and roset-
ting. Plants that show these symptoms
don’t produce bunchs and if they pro-

INDICATOR PLANTS

Nico‘iana tabacum
« glatinosa

Vigna sinensis

Chenepodium amaranticolor
« quinea

Cucumis sativus

Cucurbita pepo

Capsicum annum
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duce, fingers appear distorded and
pseudostem brown slimy exudate oze
from cavities developed in vascular
bandles. Brown pockets develop over
and under of the pseudostem layers of
diseasld - plants (Fig. 3).

These symptoms were described
by the other workers (SMITH, 1957;
ANONYMUS, 1958, 1960; CHAM-
PION, 1963) and the our identification
was also confirmed by Dr. STOVER.

The inoculation tests shiwed cha-
racteristic symptoms of cocumber mo-
saic virus on the indicator plants which
were given below :

The cause of the disease is cucum-
ber mosaic virus, and inoculation tests
on indicator plants reveald that the cau-
se of the disease is cucumber (banana)
mosaic virus.
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SYMPTOMS

Systemic mottle

« mosaic
Red local lesion
Chlorotic local lesion

« « «
Systemic mottle
« mosaic

Necrotic spots
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fication of the disease, and Dr. Ozden
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culty for their helps in tests.

OZET

BODUR MUZLARDA (MUSA CAVENDISHII LAM.) GORULEN MUZ
MOZAYIK VIRUSU -UZERINDE CALISMALAR

Giiney Anadolu Bolgesinde 1973
yilinda Muz bitkilerinde goriilen belirti-
ler iizerine konuya egilinmistir.

Hasta bitkilerden alnan rizomlar-
" dan mozayik belirtisj goriilen fidanlar

elde edilmis ve test bitkileri ile yapilan
calismalardan da etmenin Hiyar moza-
yik Viriisii oldugu anlasilmistir.  Ayri-
ca Dr. RH. STOVER de bulgularmmi-
71 desteklemistir.
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Fig.

2. Necrotic streaks in leaf midrib gutter of diseased plants.

Fig.
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3. Brown pockets under the layer of the pseudostem of diseased plants.
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