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rjlr' Host Bange and the llislribution ol lhe Powdery

Mildews in Turkey

Yiiksel Kdzrm ORAN*

Regional Plant Protection Research Institute, Diyarbakrr, 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
l'urkey 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. maculiaris, S. mors-uvea, Erysiphe labiatarum, Microsphaera astragaE

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 rn 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. rn fact, rceland, Alaska and also in tropical
they have been recorded in arctic and countries like Kenya, sudan Java, ve-

\i
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POWDERY MILDEWS IN TURKEY

nezuella. HIRATA (1.966) reported that
7187 species dispersed over 44 orders,

149 families and 1,289 genen. The

nurnber of studies made on powdery

mildews is limited in spits 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. GF;DIZ (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, 1.952) 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 cf
them new to Turkey) during his stu-
dies on powdery mildews in Centrsl
Anatolia. He a.l1o,, described 225 ditle1
rent plant species and strbspecies as

host of powdery mildew.

It is a fact there should be greater

number of powdery mildew species anC

host plants in Turkey than pointed out
in previous paragraph since she pos-

sesses differQnt climatic characte,ristics
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 irtdication 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
(1,867, 1872, L875, 1879, 1884). uSylla-

bus der Pflanzen Familien> by ENGLER
(1964), oFlora of Turkey> by DAVIS
(1965, 1.966, 1969), oGray's Manual
of Botany> by FERNALD (1950),
tuFlowers of the Mediterreneanr by PO-
LUNIN and HUXLEY (1965), nFlora

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-
o!lu' and Dr. Rrza Qetik in'Herbarium
Turcicum of Ankara Unrvetsity Dept. of
Botany. The hosts of the Graminea fa-
mily were defined by Dr. Baytop at the

Pharmacology Dept. of the Istanbul Uni-
versity. We made definitions of some ot-
her plats with the assistance of Prof.
Viennot- Bourgin in his laboratoryl. We

- made use of some publications such as

iDie Erysiphaceen Mitteleuropas> BLU-
MER (1933), VIENNOT- BOURGIN
(1956, 1958's publications on powd:ry
mildew in France and Persia. 'The defi-
nitions of powdery mildew species were

1) Institut National Agronomique- Laboratoire de Botanique et Patholoqie Vegetale - Paris.
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based on the cleistothecium sizes, shapes

of fulcres and the number of ascospores

in ascus. The species which can not b:
described precisely have been sent to
Dr. Viennot- Bourgin in Paris aid to Dr.
Koji Hiratal for a decisive identification.

RESULTS AND DISCUSSION

Erysiphaceae family contains 12 ge-

nera: Brasiliomyces, Cysto{.heca, Ery-

siphe, Phyllactinia, Podosphaera, Le-

veillula, Sphaerotheca, Microsphaern'

Medusosphaera, Typholochaeta, Unci'
nula, Oidium. No powdery mildew spe-

cies have been recorded belonging to

Brariliomyces, 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 :

Genera

Number of Powdery
Mildew Species

Sphaerotheca ' 7

Podosphaera 3

Erysiphe 22
Microsphaera 8

Uncinula 6
Phyllactinia 3

Leveillula I

Fifty powdery rnildew species whose
precise definitions were made had beeir

found on 421 host plants. The presence

of 6 powdery mildews first recorded in
Turkey as a result of this study (S. epi-
lobii, S. macularis, S, mo s-uvae, E. Ia-
bialarum, M, as'rag*li, Ph, moricola).
The reason in the abundance of the host
plants and powdery mildew spccies found
in Turkey is due to the many different
micro-climates. If, a detailed and speci-
fic re search was carried out for the dc-

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 v,'e

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 presenJ on three hosts

from the Liliaceae family of the same or-
der (Table 2).

Out of 421 plants hitherto tecorded

as powdery mildew hosts in Turkey, 192

plants were mentroned as hosts for the

first time by this study. L. taurica spe-

cies recorded'on 75 host species and

subspecies with precise definitions is

seen to be the most common one in Tur-
key. As have been seen 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 believe

that Leveillula has aqaptes itself towards
wann and. dry weather conditions be-

cause of its gltdophytic character (PAL-

2) Faculty of Agriculture, Niigata University-Japon.
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Table 1. Number of hoet plant species, subspecies of powdery mildew species.

Species of powdery Number of host

mildew phnt species

Sphaerotheca epilobii (Lk.) Sacc.

< euphorbiae (Cast.) Salm.
( fugax Penz. et Sacc.
( fuliginea (Schlecht.) Salm.

< macularis (Wallr) Magn.
(( mors-uvae (Schw.) Berk.

et Court.
., palnosa (Wallr.) L6v.

Podosphaera leucofiicha (Ell. et Ev.) Salm
( oxyacanttrae @C.1 De Bary
< hydactyla (Wallr.) De BarY

Erysiphe alhagi Sor.
<< aquilegiae DC.
< cichoracearum DC.
( cornmunis (Wallr.) Fr.
< convolvuli DC.
c ,cnrchetiana Blumer
a depressa (Wallr.) Schlecht.
< fischeri Blumer
u gal€opsidis DC.
( galii Fuckel.
< graminis DC.
< honidula L6v.
< labiailarum
( lomprocarpa (Wallr.) Duby
< martii L6v.

Erysiphe nitida (Wallr.) Rabh.
( pisi DC.
( polygoni DC.
., salvia. (Jacz.) Blu.
a tortilis (Wallr.) Fr.
a umbellifer:arum De Bary
u urticae (Wallr.) Klotz

4

2

3

3

15

2

2

4

3

5

4

1

2

32

42
3
2
1

I
t2
2

70
11

1

5

7

9
11

19

7

2
t3
I

,i:i&,'
Iir...1



Table 
.1. 

(Continued)

Species of powdery
mildew

Microsphaera alphitoides Grif. et Maub
a astragali (DC.) Sacc.

< berberidis @C.) L6v.
a colutea Komarov
( eyonlmri (DC.) Sacc.

n lonicerae (DC.) Winter
( mougeotii I-6v.
( vibur.rd (Duby) Blumer.

Uncinula sp.

< aceris (DC.) Sacc.

clandeslina (Biv. Bern)
Schro.

< pmnashi (DC.) Sacc.
( nercator (Schwein) Burr.
o salicis (DC.) Winter

Phyllactinia mespili (Cast.) Blu.
< moricola Saw.

< suflulta (Reb) Sacc.

Leveillula taurica (L6v.) Arn.

Oidium spp.

Y. K. ORAN

Number of host plant species, subqrecies of powdery

mildery species.

Number of ho$
plant species

t3
1

4
4
1

7

4
I
1

3

1

2
1

5

3

I
23

75

26

TOTAL

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. ft 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

51
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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, Lycoperslcum, 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 culturei plants such as

Abelmoschus. Aster, Cucurbila, Cucu-
mis, Helianfhus, Lacluca and Solanum.
Phyllactinia suffulta has been found on
23 trees and shrubs represented by the:

Acer, Amygdalus, Betula, Buxus, Cot-
ylus, Crataegus, Fagus, Fraxiurs, 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. cornmunis, E. pisi, L. taurica on
Medicago genus; U. prunastri, P. suf-

fulta, P. trydac'tyla, 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-Borgka
mountains (alt. 1980 m.), E. nitida on
Tunceli mountains (alt. 2100 m.), E.
ccmmunis on Sophora around Bitlis
mountains at 2500 m.

OzET

TURKIYE'DE KULLEME FUNGUSLARININ DAGILIMI
VE KONUKQULARI

Qahgma Tiirkiyerde bugiine kadar
kiilleme funguslan tizerinde yaprlan ya-
yrmlarin gtizden gegirilmesi ve 1964-1972
yrllarrnda iiikenin geqitli yiirelerine yap-
trlrmrz gezilerde toplanan fungus ko-
nukcu ve tiirlerinin tanrmlarrrun yapil-
masryla ortaya konmu$tur. Tanunlarr
tam olarak yaprlabilen olgun cleistot-
heciumlu kiilleme tiirleri 50 adet olup
bu 50 tiir 395 konukcu tiir ve alt tiirii
i.izerinde saptanmrqtlr. Ti.irlerden Sp-

haerotheca epllobii, Sphaeroiheca ma-
cularis, Sphaerothect filors-uvt€r Ery-

6

sighe labiatarum, Microsphaera astra-

sali, Phyllactinia moricola Tiirkiye igin
yenidir.

Uzerinde cleistothecium hig bulun-
ma-yan veya yalntzca olgunlagmamq
cleistothecium bulunan 26 bitki tiir ve
alt tiirii de ktilleme konukcusu olarak
kaydedilmigtir. Tiirkiye'de bugiine ka-
dar saptanan kiilleme konukgusu 421
birki ttiir ve alt tiiriiniin 192 adedi ilk
defa bu gahqma ile iilkede konukcu o-
larak belirtilmektedir.
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lnuestigalions on lletermination ol the totton nrill 0isease

Agent and its llistrlbution, Seuerily, Loss 0egree and the

Ecology in Adana and Antalya Prouinces

Mahdume ESENTEPE

Regional Plant Protection Research Institute, Bomova, Izmir, TURKEY

ABST

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 s,tudies, nine districts in Adana and three districts in Antalya were sur-

veyed.

The rnvestigations elucidated the cause and the proportion of the cotton land

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 frorn

point of percen infection, disease severity and the crop loss are higher in this re-

gion.

INTRODUCTION

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

Cotton seed and fiber verY imPor-

tant place in Turkish economy as in-

ternatronal 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).

29
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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, l97l).
The cotton growing areas of Tur-

key are Qukurova, Ege, Antalya and
some other minor districts. 57 7o of
the cotton land are in Qukurova, s,pe-

cially in Adana where 48 7o of Tur-
krsh cotton are produced. Antalya con-
tains 4.7 Vo of the cotton land and pro-
duces 8 % of the crop (Incekan, 1971,;

Madran I97l).
The most important problem in cot-

ton growing area is cotton wilt (Fig. I).
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-
ta;, Ceyhan, Osmaniye, Kozan, Kadirli,
Karaisah, YumurtaLk and Bahge and in
Antalya Merkez, Serik and Manavgat
were covered. These districts were di-

30

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 tlree 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). ln 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 l97l seasons when
the cotton was in <apple stageD.

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 sample,s 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 ste.rile 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 a/a 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-

tectunn, Alternaria, Mucor, Penicillium,
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

1,971). The varieties grown in Medi
terrenian region are Deltapine 15/21,
Coker L00/153 and Coker Caroline

Queen 20I 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. alboatmm 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 degfees
(Isaac, 1968; Bell and Presley, 1969).

B - Distribution of the disease

Surveys demonstrated that the di-
sease is present in Adana Merkez, Ka-
ratag and Osmaniye at various degree-s

but is not present in Ceyhan. Kozan,
Kadirli, Karaisah, Yumurtahk and

3l



Bahge (Map 1.) However in Antalya
Merkez, Manavgat and Serik disease

was piesent 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

trncidence

Percentage of the disease inciden-
ce in Adana Merkez, Karata; and Os'
maniye are given in Table 1 for 1970

and 1.971 seasons.

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

Surveyed district

Adana Merkez

Karata;

Ceyhan

Osmaniye

Kozan

Kadirli

Karaisalr

Yumurtaftk

Bahge

INVESTIGATIONS ON COTTON WILT

0,04

0,03

1,26

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 lo

20,4 tons and in l97l to 4,6 tons of

fiber. llll
The loss degree in 1970 and 1971

were calculated as 1.33 Vo and 4 %

which coneqponds to 532.O 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-

1970 1971

Table 1. Percentage of the disease incidence in Adana

in 1970 and l97l

Disease ndidence (Vo)

o,on

0,82

32

0,01
'Average

0.04
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Tabke 2. Percentage of the disease indidence in Antalya

in 1970 and 1971

Disease incidence (Vo)

Surveyed district

Antalya Merkez

Manavgat

Serik

r970

2,32

7,61

7.19

1971

8,61

25,56

5,96

Average 4,83 13,85

Table 3. Disease severity and percentage of the crop loss due to

Yerticillium in Adan a in 1970 and 1971

Disease severity

%

Crop loss

%
Surveyed

1,970 I te7r r971 I97r
0,02

0.29

Adana Merkez
Karatag

Ceyhan

Osmaniye
Kozan
Kadirli
Karaisalt
Yumurtaftk
Bahee

0,04
o,02

0,87

0.03 0,03
0,01

0,35 0,61

Average 0,03 0.004 o,o2 0,003

Table 4. Disease severity and percantage of the crop loss

due to Yerticillium in Antalya in 1970 and 1971

Surveyed district

Disease severitY
(%)

Crop loss

(%)

Antalya Merkez
Manavgat
Serik

0,88
2,96
3,40

3,42

12,34
2,83

1970

o,62
1,89
2,49

t97l
2,50
7,66

1,80

Average 2,06 6,54 1,33 4,00

33
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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 spreacl
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
at (1954).

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

ozET
ADANA VE ANTALYA ILLERTNDE PAMUKLARDA GORULEN SOL-
GT]NLUK HASTALIGININ ETMENI, YAYILI$I, KESAFETI VE ZARAR

DERECESI ILE EKOLOJISI UZERTNDE ARA$TIRMALAR

Ara;trmarun amacr, adr gecen iki tarya'da 3 ormak izere 12 ilgede yaprl-
pamuk yetigtirme ydntinden en ijnemli mrstrr. iti yrt siireyle yaprlan siirveyler
iki ili olan Adana ve Antalya'da pamuk ve izolasyonlar sonunda btilglde pamuk
solgunluk hastah[r iizerinde araStrrma solgunlufu hastahfi etmeninin V. rtah-yaptlrnrgtrr. ftae oldupu saptanmrstr.

AraEtrmamn amacl, adr gegen iki
ilde pamuklarda gdrtilen solgunluk has-
tahlrnln etmenini, yayrl; alanrm, bitki-
lerin hastahla yakalanma oramnr, has-
talft ,siddetini, zarar derecesini ve etme-
nin gewe kogullarryla ili;kisini sapta-
maktrr.

Bu ara,strrmada Adana ve Antalya
illeri siirvey alanr olarak segilmiqtir.
Siirvey bu iki ile ba[h Adana,da 9, An-

34

Her iki ilde 1970 ve 1,971 yrllan-
na ait hastahla yakalanma oram, has-
taLk ;iddeti ve bunun olugturdu$u za-
rar derecesi aEalrdaki gibi bulunmu;-
tur.

Hastah[a yakalanma oranrnrn, has-
tahk ;iddetinin ve buna ba[h olarak
zarar derccesinin Antalya,da daha gok,
Adana'da ise daha az oluqunun nedeni,
Adana topraklarrnda hastatk etmeni
fungusun yaygm olarak bulunmadrlr
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I97O (Vo) l97l (Vo)

Hastahla
yakalanma Hastaftk
oranr qiddeti

Hastaft[a
Zarar yakalanma Hastahk Zarar
derecesi oram siddeti derecesl

Adana
Antalya

0,04

4,83

0,o2
2,06

0,02

1,33

0,01

13,95

0,004
6,54

0.003
4,00

halde, Antalya topraklarrnda yaygrn o-
larak bulunmasrdrr. Bunun yaru sra iki
ildeki inokulum potansiyellerinin ve

azda olsa tuz oranlanmn farkhhlrda bu

sonucun nedeni olabilece[i kamsrna va-
nlmqtr.
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lsolates ol Uerticillium dahliae Kleb. 0blained lrom

Uarious Hosts

Mustafa COFQU Cogkun SAYDAM

Regional Plant Protection Research Institute, Bornova, lzmir, TURKEY

ABSTRACT

The isolates of Yerticillium dahliae Kleb. obtained from Cotton, Eggplant,

Chili, Tomato, Okra, Sesamum and Melon, tested on Eggplant. Chili and Tomato

seedlings.

The varieties Kemer, Dolma|k and Supermormende of Eggplant, Chili and

Tomato were used for these inoculation studies which were found as a susceptible

varieties previously.

Ail the isolates were found as a pathogen on the Eggplant wh!-le 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 se'edlings. But the further experi-

ments should be done in order to confirm these results under more controlled

ccnditions.

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 Salilrli Region in TurkeY
(SAYDAM et aL, L974).

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, L970 a, b;

BOOTH and RAWLINS, 1970; MAT'

39
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TA and GARIBALDI, 1970; POPOV
et al, 1970; ZBARSKI, 1,970). But
chemical control is not practice because

of bcth uneconomics and difficulties in
application techniques.

In addition of the crop rotation,
growing of resistant varieties and remo-
ving of the diseased plant res,idues are

main cnltural practices in the control-
ling of wilt diseases (KHOKHRYAKOV
and EENKEN, 1968; KARACA, 1969).

But the same crops such as Eggp-
lant, Chili, Torato 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 th:
behaviours of several isolates of the fun-
gus obtained fron different hosts, on the
various crops, is important for showing
whether there is a specialization or no!
as a part of the srrvival of Verticillium
dahliae Kleb. in th: Ege Region.

MATERIAL AND METHOD

In this pot experiment Chili (Cap-
sicurn annu:n L.), Tomato (Lycopersi-
con esculentum L.) and Eggplant (So-
lanum melongena L.) plants were ta-
ken as the hosts of V. dahliae. 'Ihe
isolates of the fungus obtained f"on
Cotton, Eggplant, Chili, Tomato, Okra,
Sesamum and Melon were used in the
inoculation tests.

Isolations of the fungus were ;na- In the cross-inoculation tests first
de fron the pieces of each plant which wilt symptorns were observed 16 days
were surface sterilized in ol % Hgcl, after inoculation on Tomato and Eggp-
for I min. and then placed on the 08 % lant seedrings although appeared 33 ;;is

40

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

The susceptible varieties of Chili
and Eggplant had been determined as

Dolmahk and Kemer respectively in the
last studies (MACIT ve SAYDAM,
1970; SAYDAM and COPQU, 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 IIl,
BS 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. 'fhe

main observations were made on 37th
day after inoculation according to the

scale of STAFFELD-FRYXELL (1955)
and the disease degree was obtained bv
Index formula and made statistical
analyses.

RESULTS AND DISCUSSION
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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 vary

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
seedlings were examined and determi-
ned. on 60tt' day. The final obseivations
show that Sesamum isolate on Tomaio
and Tomato isolate on Chili are noll-
pathogenic (Ta-ble 3). The incidence

degree of the disease varries 0.2 to 3.8

index values.

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 differ:nt

degrees on the same host, show that a
significant difference on the virulenoe

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 tha

high virulance of Melon and Tomato

isolates.

On the other hand the sYmPtoms

sf the disease were resulted by only

Tomato, Melon and Eggplant isolates

on Tomato seedlings afte,r 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 viru-
lance on the 3'lth and 60th 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-

piant, and Chili had a high virulance on

, Chili seedlings both on 37th and 60th

day counts. But Tomato isolate was de-

termined as a nonpathogenic or aviru-

lent strain on the Chili seedlings.

Thg analyses of variance applied

on 37th day's index values showed that
the interaction host x pathogen was sig-

niflcant. According to these analyses thc
virulance of the isolates of Okra, Chili,

4L
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Tomato and Melon were different cn

each host by the | %o level than the ct-

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 sr.rsceptible Sunflower va-

rieties were infected by the isolates

from different hosts although Potato.
Tomato, Safflower and Cotton varietiec
known to be susceptible to Ver'icilliun
wilt, were resistant to Sunflower isola-
tes.

M. COPEU, C. SAYDAM

made under a lot of uncontrolled fac-

tors. 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 106

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

inoculrated plants produced symptoms

when grown at a day-length of 10 hr out

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 repeatcd

under controlled environmental condi-

ticns by same old isolates and certain

It is necessary to say the studic,' inoculurn concentrations'

should be progressed to present definite As a result it is possible to say

results on the specialization and viru- tirat tire survival of the pathogen does

lance of the isolates. In our opinion the n1t se:m to be a problem according to

conditions of experiment place were tlresi rcsults. Becaus: the same cfop or

not most favourable for infection parti- ho:t plants used inoculation tests, are

cularly from the view of relative hrmi- cultivated in the same field or at a very

dity and temperature and the study was short intervals in the Ege Region.
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OzET

EE$ITLI KONUKEULARDAN ELDE EDiLMI$ VERTICILLIUM DAH.
LIAE KLEB. ISOLATLARI ILE BAZI KONUKEULARDA EAPRAZ

BULA$TIRMA DENEMELERT

Giinden giine konukgu listesi ge-
nisleyen ve son olarak Bdriilcede dc
saptanan solgunluk etmeni Verticillium
dahliae Kleb. fungusunun Bamya, Biber,
Domates, Kavun, Pamuk, Patkcan vc
Susam'dan elde edihniE isolatlarrrun,
duyarh PatLcan, Biber ve Domates fi-
delerindeki krosinokulaslonunu sapta-
mayr amaglayan bu galgma, laboratuvar
koqullarrnda saksr denemesi olarak yii-
ri..iti.ilmiigtiir.

Duyarh Domates varyetesinin tes-
biti igin Chico, ES 58, Merglobe, Roma
F, Roma VF, Supennormende ve VFN
8 olmak izere 7 varyete V. dahliae Do-
mates isolatr ile bir ijn teste almm4 ve
domates varyetel':"rinin duyarhhklarrnrn
farkh olmadrlr gdriilmi.istiir. Bu iin test-
de en yiiksek solgunluk giddeti g6steren
Supermormende Domates varyetesi ile
duyarhlftlan dnceki gahgmalarla belir-
lenmi; olan Kemer Pathcan ve Dolmz-
hk Biber gegitleri esas krosinokulasyon
qahqmasma materyal olarak ahnmqtr.

Misel Daldrrma Ydntemi'ne gcirc
uyguianan inokulasyondan 16 giin son-
ra Pathcan ve Domateste, 33 giin s,onra
Biber fidelerinde ilk solgunluk simptom-
larr gcidenmigtir. Bu gcizlemler y. dah-
Iiae ile yaprlacak laboratuvar testlerinde
Pathcan bitkilerinin, gabuk, belirgin ve
yeterli eolgunluk simptomu oluqturma-
lan ydni.inden Domates ve Biber bitki-
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lerine oranla daha uygun bir test ma-
teryali oldufunu gdstermigir.

Inokulasyondan 37 giin sonra sap-
t€nmrs hastalk giddetleri iizerine uygu-
lanan istatistiki analizler, isolatlann vi-
rulanslarrnrn, test bitkilerinin duyarh-
Itklarrmn farkh oldufunu ve konukgu x
patojen interaksiyonunun dnemlili$ini
ortaya koymakla beraber, kontrol edile-
meyen birgok ko;ul altrnda yaprlmrq olan
bu denemenin sonuglan hakkrnda kesin
bir kanrya gidilmemig ve sadece patoje-
nisite yiiniinden iizellikle pathcan fide-
lerindeki veriler ele almarak bir konuk-
Euya dzelleEmenin olmadrlr anlagrlmrq-
ttr.
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Fig. l. The appearance of the pathogenicity of the several isolates of Vertlcllllm dahllae on

the eggplant seedlings (l-okra,2-Chili,3-Tomato, 4-Melon, 5-cotton, 6-Eggplant'

7 - Sesamum).
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lncidence ol Zinc lleliciency on $alsuma illandarin

Trees in lzmir

Savag ERGIVAN

Regional Plant Protection Research Institute, Bornova, lanir, TURKEY

INTRODUCTION

A noticiable zinc deficiency on
Satsuma Mandarin (Cihus unshiu Marc.)
trees has been observed in lznir. Znc
Deficiency was found as a serious prob-
Iem causing to de.foliation and small
fruits.

Affected trees had been crafted on
the <Poncirus tifoliata> 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 ihe
percentages of disease in different gro-
wing areas.

Groups Number of soil factors

A
B
c
D

0
1

2
3

MATERIALS AND METHODS

The regular surveys were done on
the Zinc Deficiency of Satsuma Manda-
rin Plantations of lzmir in August-No-
vember, 1972. In the establishing the

degree ot Zinc Deficiency the observa-

tions were based on the leaf symptoms
(Fig. 3).

Soil factory such as pH, KaO,

PrOu, Saturation, CaCO3, Based on the-
se soil factors the Satsrrma Plantations
were separeted in four different groups

as follows :
The surveys were done on 5000

trees in lurir. Eight shoots of each tree

Places

Urla, Qe,sme, Bayrndrr
Bornova, Dikili, Foga, Karabu-
run, Kargryaka, Menemen, Ode-
mig, Selguk

Merkez, Torbah
Seferihisar

E
F
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Scale Degrees

were taken to make use of counting.
Four of them had fruit. The others were

non-fruiled 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 w€re 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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ZINC DEFICIENCY ON SATSUMA

Determination of the Zinc Deficiency
degrees

There is no yellowish spot on the leaves

and color is normally green.

Particular cholorotic aexeas between 1he

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 rnner
surface of the leave become narrow Dr

small excessivd.

the Zinc Deficiency were established for
lzmir. These are 4,30 Vo-O,65 7o rcs-
pcctively. 'Ihe percentage and the inten-
sity were found 7,53 %o-and 1,03 7o in
Seferihisar. These results were the hig-
hest.

On the other hand the percentage

and intensity of fruited shoots were
found lower than non-fruited shoo'"s

(0,10 %-O82 Vo and 0,30 7o-2,33 Vo

respectively).

General results of this suryey were
collected on the Map of lzmir @g. 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
observatron. This deficiency was found

4
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more prevalent on the 4-15 years oiil
trees.

According to the results Zinc Defi-
ciency is in low degree in lzmir. 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'DEKI SATSUMA MANDARINLERINDE
SANLIGININ SIDDETI UZERINDE

Izmir lli Satsuma Mandarin (Citrus
unshiu Marc.) Plantajlarrnda giiri.ilen

Qinko noksanLlrrun yaprak simptomlarr
esas ahnarak survey yaprlmrgtrr. Bu ga-

l4mada toprak faktciriine <Biililmlii Or-
nekleme> metodu tatbik edilmiqtir. Biil-
ge noksanhk verebilecek faktdrlerin -ry-

gun delerlerini ihtiva eden 5 btiyiik
gruba ayrrlmstrr.

Surveyde meyvah ve meyvasrz si.ir-
gi.in yapraklanna 0-4 rskalasr uygulanl-
rak sayrm yaprlmrgtr.

Sonug olarak lzmir lli igin Has-
talrk giddeti Vo 4,30 ve Yakalanma ora-
m Vo O,65 bulunmuqtur. Gruplar iginde
ise 7o 7,53 Hastahk giddeti ve Vo l,C3
Yakalanma oram de[erleri ile Seferihi-
sar dnemli bulunmugur.

Seferihisarda problem olan bu konu
i.izerinde daha detayh gahgmalar yaprl-
mast gerekli ve faydah gdriilmiigttir.
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ZINC DEFICIENCY ON SATSUMA

Fig. 3. The scale of Zinc Deficiency slmptoms on the leaves
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Fig. 4. The rnap showing the result of Zinc Deficiency survey



The Determinalion ol Weed $pecies, Their Frequency

Germination and the Gompetition Between Weeds and

Menemen

Itknur 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 inigated and unirrigated cotton

fields. Also it is done for inspecting the seed germinatton of the weeds, andt the

competition between weeds and cotton for mineral nutritions.

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 unrrrigated condittons.

Weeds occur in cotton fields have

been rivals of cotton as regards atea,

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 Vo.

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. Anaranthus albus L.,
Chenopodium album L., Ttibulus ter'
reshis L., Portulaca oleracea L., Sor-

ghum halepense (L.) Pers., CYnodon

dactylon (L.) Solanum sP. (MILLER
and FOY, 1956).

According to the other writers havs

been informed that the mostly seen weeds

Cotlon lor Mineral ilutrition$ in Cotlon Fields ol

TNTRODUCTION

57



WEEDS IN THE COTTON FIELDS

in cotton fields are Arnaranlhus sp., C.
album, P. oleracea, Solanum nigrum
L., S. halepense, C. dactylon, Phragnai-
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,
l,e6e).

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 (197D)
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., Se-

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 Vo 0,02 KNOB.

In the germination of seeds of C.
dac{ylon, A,maranthus spp., Heliotro-
pium spp. light is effective MANTARA
and HASAHARA, l94l1' 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.

5B

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
It{enemen.

During' the survey 95 fields have
been visited. Seventy five of 95 fields
were under irrigated and 2O fields were
under unirrigated conditions. A quad-
rat of 1 m2 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-
tcr, ash, total N.Na,K,Ca,Mg and P de-
termination have been made.

The collected weed seeds have
been investigated for the germinatron.
Results have pointed out in per cent.
The germinatron studies have been car-
ried out in constant and alternatlve 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 fhe
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 Aliafa
and Giizelhisar have been shown on thc
table 2.

In the irrigated cotton fields the
frequency of perennial weeds were more
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Table 1. The weed sptcies and ';heir frequency

cotton fields of Menemen

(Vo) the irrigated

Weeds 1968 1960 Average

Cypenrs rotundus
Setaria verticillita
Sorghum halepense

Xanthium shumarium
Digitaria sanguinalis

Cynodon dactylon
Chenopodium album
Portulaca oleracea

Echinochloa crus-galli
Salsola kali
Tribulus teneshis
Alhagi camelorum
Eragrostis cilianensis
Amaranthus albus

Convolvulus awensis

Phragnites communis
Glycynhiza glabra
Amaranthus re{roflenrs
Chrozophora tinctoria
Solanum nigrum
Hetriotropium europaeum

Chenopodium urbicum
Xanthium spinosun

20.03
13,17

9,28
10,09

9,05

.8,16
6,62
4,06

3,63
2,54
2,04
2,06

2,Or

1,82

r,9l
1,72

0,53

0,38
o,r4
0,16
o,l4
0,1.1

0,09

20.93

L3,57

10,17

9,36
8,50

8,25

6,56
3,41

3,74
2,38
2,58
') L')

1,92

1,95

1,67

1,05

0,30
0,31

0,40
0,13
o,l2
0,15
0,04

20,48
L3,42

9,72
9,72
8,77

9,20

6,59

3,73

3,68

2,46
2,31
2,24
7,96

1,88

1,79
1,39

0,41

o,34
o,27
o,l4
0,13
0,r3
0,06

important. Like Cyperus ro'-undus, S.

halepence and C. dactylon. Among an-

nuals Setaria verticililata and Digitaria

sanguinalis were important, and also

Xanthium strumarium and ChenoPo-

diu,m album were imPortant, too.

Cynodon dactYlon and Convolcu-

Ius arvensis show higest frequency in the

unirrigeted cotton fields and the follo-
wing spec-es is Chrozophora tinctoria.

25 weed species have been deter-

rnined in Menemen. Those are Porfirla-

ca olaracea, L., ChenoPodium album

L., Chenopodiun urblcum L., Salsola

kali L., Amaranthus albus L., Ama'
ranthus retroflex.us L., [Iypericum tri'
quetrifolium Turra., Glycyrrhiza glabra

L., Alhagi camelorum fisch., Tribulus

terrestris L., Chrozzophora tinctoria
(L.) Raf., Convolvulus arvensis L., Ife-



WEEDS IN THE COTTON FIELDS

Table 2. The weed species and their frequency (vo) in the unirrigated
cotton fields of Menemen

t

Weecis I 968 1969 Average
Cynodon dactylon
Convotrvulus arvensis
tlhrozphora tinctoria
t{eliotropium supinum
Xanthium spinosum
Amaranthus albus
E{ypericum triquetrifolium
Chenopodium albu,m
flyperus rotundus
Phragmites communis

46,34

39,69

6,84
2,05
1,44

1,57

r,57
1,,42

0,50
0,04

45,74

39,05
5,52
2,85
l,9g
1,35

1,66

1,27

o,47
0,06

46,M
38,96

6,19

2,45
1,72

1,46

1,36

134
0,49
0,05

liotropium supinum, If. eurapaeur L.,
Solanum nignrm L., Xanthium struma-
niurn, X. Spinosun L. phragmites corn-
munis Trin., Eragro,stis cilianensis (All.)
Lutati., Cynodon dactylon (L.). Echi-
nochlea crus-galli (L.) Beauv., Digita_
ria sanguinalis (L.) Scop., Setaria ver_
ticiilata (L.) Beauv. Sorghum halepense
(L.) Pers., Cyperus rotundus L..

Germination experiments have been
carried-out with the seeds in constant
temperatures (15,1 8,21,24,27,30,35 C")
and light; in dark with the temperatu_
res 24, 27 C'; in altenative temparatu_
res like 20 - 30 C", ZO - 35 C. 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. nignrm, C.
dacty.ron, S. verticillata and S. halepen_

60

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

For P. olerancea, C. albun, A.
albus, A. retroflexus, G. glabra, C.
tincdoria S. niknrm, E. cilianensis and
D. sanguinalis constant temperatures
are the most effective.

Generaly ligth effects the germina_
tlon more than dark. And the best tem_
peratures for germinatlon 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 irregular$.

Analyses have been done with 14
weed species in order to research the
competations. The percentage of dry
matter and N Vo, p 7o, Na Vo, Ca /o,
Mg Vo, K Vo have been determined.

According to our analysis Echinoch-
loa cms.gallii, Salsola kali, and C. ro-
tundus have less P Vo than that of cot_
ton but other 11 weed species have mo_
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rc P Vo than cotton (Fig. 1)' This means

weeds use P more than cotton' lt exa-

mine the competition bewteen weeds

and cotton, Chrozophora tinctoriao

Sorghum halepense, Cynodon dactylon'

urrJ Cypr*os rotundus have less K 7o

than that of cotton and other L0 weed

species have more K 7o than cotton hils

(Fig. 2). K is necessary for fibre for-

matron in cotton structure'

Cotton have more Na ';b 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 Vo Ca. can be seen on

Fig. 4.

If we comPare weeds and cotton

for Mg Vo, Chrozophore tinctoria, and

Cynodon dactylon have less Mg 7o thaln

cotton has. But other weeds have more

Me % than cotton (Fig' 5)'

Also, according to our analYsis

Xanihium sbmmarium, Echinochloa

crus-galli Sorghum halepense, have less

N V; than cotton has, but other weeds

have more N 7o 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 dtY mattet 7o,

P Vo, Ca Vo,Mg Vo,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

MENEMENPAMUKTARLALARINDAKIYABANCIoTLARINTUR.
LERININVESIKLIKDERECELERININSAPTANMASI,QIMLENME
ORANLARIVEMINERALBESLENMEYoNUNDENPAMUKLAREKA-

BETLERT UZERTNDE ARA$TIRMALAR

EgeBdlgesi,nindnemlipamuksa-busL.,AnraranthusretroflexusL.,IIy.
halanna sahip Menemen yiires'inde 1968 pericum {ige{ifoliurn 

Turra' Gl-

ve 1969 yrllarrnda yaprlan bu araqttr- 'vcyrrhiza 
glabra L'' Atlag-i "Ttlol--

raadasulananVe*ulun*uy*pamukfisch.,TribulustenestrisL.,Chrozop.
tarlannda : 

' *ota tinctoria (L') Raf'' Convolvulus

PortulacaoleracearL',Chenopo-arvensisL''Heliol-ropiumsupinum'Il'
podium album L', Chenopodium urbF eurapaeum L'' Solanum nigmm L''

c:lrnL.,Salsolakatil-',Amaranthusal'XanthlumstrumariumL"X'Spinosum
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L., Phragmites communis Trin., Erag_
rostis cilianensis (All.) Lutati., Cyno-
don dactylon (L.), Echinochlea crus-
galli (L.) Beauv., Digitaria sanguinalis
(L.) Scop., Setaria verficillata (L.),
Beauv. Sorghum halepense (L.) pers.,
Cyperus rotnndus L. olmak iizere 25
yabancr ot saptanmt$trr.

Bu yabancr ot tohumlannrn de$i_
gik koEullarda (srcakhk, rErk ve KNO3)
yaprlan gimlendirme testleri.

C. album, A. albus, S. n:grurn, C.
dactylon, S. verticiilata ve S. halepense
tohumlannrn alternatif srcakllklar ve
KNO, ilavesrnden en iyi qimlendif-ini;

P. oleracea, C. album, A. al,bus, A,
retroflexus, G. glabra, C. tinctoria, S,
nigrum E. cilianendis ve D. sanguinalis
igin ise sabit srcakhkiarm en etkin oldu_
$unu gcistermigtir.

Yine bu testlerde genellikle nr!,n
etkisi karanhktan fazla oknu; ve gim_
lennre igin en uygun srcakhklar 27 ve
30 C' olarak saptanm4trr.

Aynca bu aragtrrmada yabancr ot_
larla pamuk arasmdaki mineral beslen_
me rekabeti, N, p, K, N, C ve Mg y<i-
niinden incelenmis ve genellikle yaban_
cl otlann pamula oranla daha fazla N.
P ve Mg kullandrklarr ve Na ydniinden
bir yarrgmamn olmadrlr. g6riilmiigtiir.
Yabancr otlann kuru madde, p, C, Mg,
toplam N ve ham protein ytizdeleri ba_
krmmdan pamuktan daha zengin bulun_
malan, mineral beslenme iistiinliikleri
ile pamuk verimini azaltacak gekilde za_
rarh olduklannr ortaya koymugtur.
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Im Kirschanbaugebiet von Afyon
tritt seit langer Zeit eine Krankheit an
Kirschen auf, die. eine grosse wirtsc-
haftliche Bedeutung hat. Die Bbume
von unterschiedlichen Alters sterben
jedes Jahr ab. Sie ist meistens auf Un-
verftegnchkeit zwischen Reis und Un-
terlage, ungiinstige Bodenverhdaltnisse
und zu tiefes Einpflanzen zuriickgeftihrt
worden.

Uiruskrankheiten der Kirschen in Alyon

Seyhan KURQI{AN

Institiit fiir Pflanzenkranliheiten, Ankara, TURKEI

ZUSAMMENFASSUNG

Die im Freiland und im Gewdchshaus durchgefiihrten Versuche fiihrten zum
Nachweis der Kirchenkrankheit in Afyon. Die Kirschbaurne wurden vom Mdrz
bis Ende Juni besichtigt und die Krankheit der Siisskirsche wurde auf Pfirsichsdm-
linge tibertragen.

Die Symptome auf den Kirschenbdumen vom Fundort und die Testergeb-
nisse zeigten, dass die Kirschenbdume in Afyon mit Virus infiziert sind. Die
unterschiedlichen Erscheinungen ktjnnen 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.
ln folgenden Jahren werden eine Reihe von Versuchen zur Differenzierung der
Viren angelegt.

EINLEITUNG

Die Krankheit wurde von vielen
einheimischen und auslSndischen For-
schern beobachtet und ihre Ursache
blieb ungekliirt.

Im Sommer 1972 wurden ver-
dzichtige Kirschbldtter von Afyon in
unser Instittit geschickt. Sie zeigten
kleine oder grosse, runde 'ringftirmige

oder eckige Flecken, Nekrosen und
Liicher.
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VIRUSKRANKHEITEN DER KIRSCHEN IN AFYON

Im Jahre 1973 wurde die Krank-

heit von Afyon beobachtet und unter-

sucht.

MATERIAL UND METHODIK

Als Indikatorpflanze der Virusk-
rankheit wurden einjzihrige Pfirsichsiinr-

linge (Prunus persica L.), Gurke (Cucu'

mis sativus L.) Gdnsefiisse (Cheno'

podium quinoa, C. amaranticolor, C.

murale), Tabak (Nicotiana tabacum

Sorte <Samsunr und uXanthi>) ver-

wendet.

Die Siimlinge wurden irn Freiland

iiberwintert, im Februar nach starkem

Ri.ickschnitt (4-5 Augen) getopft. kn

Gewdchshaus wurden sie 10 Tage bei

Temperaturen um 5-10 "C und ansch-

liessend iiber 20'C aufbewahrt.

Im Miirz 1973 wurden in 4 Gdr-

ten von Afyon (Deregine), 20 verd'ich-

tige Siisskirschenbdume (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 Baura.

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 zungenfiirmig:

Rindenstiicke ohne Auge ausgeschnitten'

Die Rindenstiicke von der zu testenden

Pflanze wurden auf die Pfirsichsdmling:

eingepasst und mit Bast umwickelt. Aut
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 tdgigen Abstdn-

den beobachtet.

Mitte April wurden von jedem

markierten Baum wieder 3 Reiser ept-

nommen. Die gerade austreibenden

oder entfaltenden Blattknospen wurden

mit I/15 mol Sdrensen Phosphatpuffer

pH 8 zermiirsert und der Blattpressaft

mit dem Finger auf die Blltter der In-

dikatorpflanzen mit Hilfe des Karbo-

rund verrieben. Die Inokulierten B15t-

ter wurden mit Leitungswasser abges-

piilt und im Gewiichshaus (iiber zO'C)
aufbewahrt. Von 5 BH,umen wurden 15

Knospen zermtjrsert und fiir 5 Biiume

wnrden 12 Indikatorpflanzen verwen-

det. Die fnokulierten Pflanzen wurden

jeden Tag boniert.

Die identifizierung wurde im
grunde nach literatiir gemacht (1,2,3,4,

5,6,7, 8,9, 1 0,1 r,'1.2,'1,3,14).

ERGEBNISSE UND DISKUSSION

Freiland Untersuchungen.

Anfang Mai zeigten sich auf den

Bidttern cier diesjdhrigen Triebe oder

cler Seitentriebe von Sauerkirsche ring-

f6rmige Aufhellungen, Flecken und nek-

rotische Ringe (Abb. 1). Die Interkos-

talielder in den Blittern aufgewdlbt und

es sind noch nekrotische Ringflecken

zu sehen. 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 d:r
Bli.iten ,Abb. 2). An den kranken Biiu-
men waren deformierte und partial auf-
gehellte Bliitter. An den Siisskirschbldt-
tern bildeten sich iilfleck-und mosaikar-
tige Flecken und Aufhellungen.

Ende Juni entwickelten sich auf
den Si.isskirschbliittern chlorotische oder
braune Ringe, Nekrotischringflecken,
band und eichenblattfrirmige Linien
(Abb. 3). Diese Erscheinungen sind
typisch fiir die Ringfleckenkrankheit der
Siisskirsche (5, 14, 9).

Die Sauerkirschbliitter zeigten mo-
saikartige Aufhellungen und Durchldc-
herung (Abb. 4).

Einige Siisskirschbldtter waren an

den Blattrdndern heller gefdrbt. In Jer
Bldtter wurden begrenzte dunkelgriine
Zonen festgestellt (Abb. 5). Auf der
Unterseite der kranken Bldttern wurd:
eine stdrkere Behaarung beobachtet.

Die Sauerkirschbldtter waren klein,
missgebildet und stark deformiert und
hingen rosettenartig an den Zweiqen
Auf Unterseite des Sauerkirschblattes
wurden bldtchendhnliche Enationen unC

braun kiipfige 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 Blal
tunterseite mit anderen typischen Pfef-
finger Symptomen erscheint, dann bes-

teht an der Pfeffinger Krankheit kaurr
ein Zweifel (14).

In Afyon wiesen auch Kirschjun-
gpflanzen die bleichen Erscheinungen
auf. An der Blatttunterseite auf 2-jHh-
rigen Jungpflanzen traten Enationen
ldngs der Mittelrippe (Abb. 6). Die
Bl:itter zeigten Auftrellungen und wa-
ren defolmiert. 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 Bdume war sehr
herabgesetzt und die Bdume sahen wie
Ruinen aus. Solche Bdumen sterbcn
alimdlich ab,

Die Krankheit wurden an jungen
und' alten Bdumen festgestellt und alle
Stadien des Befalls wurden in diesern
Verbreitungsgebiet gefunden.

Gewichshaus Untersuchungen :

Auf einigen Pfirsichblzittern ent-
wickelten sich 20 Tage nach der Ino-
kulaiion leichte mosaikartige Flecken
und Aufhellungen. An den gleichen In-
dikatorpflanzen wurden spdter Blatt-
missbildung, Triebstauchung, Rosetten-
bildung und eine leichte Triebspitzen-
nekrose festgestellt. Die Bldtter waren
verschmdlert. 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
Pfirsichsiimlingen wurden durch das

chlorotisch.nekrotische Ringfleckenvirus
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 anfdllig sind.

An den als krank bonitierten In-
dikatoren blieben Triebstauchung, Ro-
settenbildung und Blattmissbildung er-

halten. Mosaikartige Flecken an den

Bliittern sind nach einiger Zeit mas-

kiert.

An krautigen IntikatorPflanzcn

wurden keine Symptomen festgestellt.

Die Symptome auf den Siiss-und

Sauerkirschbiumen vom Fundort und

d:e Testerfebnisse zeigten, dass die

Kirschbiiumen mit Virus infiziert sind.

Die unterschiedlichen Erscheinungen

kijnnen 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 Ringfteckenkrankheit der

Siisskirsche (7,4).

Mit den Erscheinungen vom Fun-

ciort und mit diesen Testergebnisse war

die Differenzierung der Kirschenviren in

diesem Jahr nich miiglich. Im folgenden

Jahren werden zur Differenzierung der

Viren eine Reihe Versuche angelegt.

6ZET

AFYON'DA KIRAZLARIN VIRUS HASTALIKLARI

Bu qah;ma Afyon ilindeki aEag

kurumalarrntn etmeninin virus olup ol-

madrlrnrn saptanmasl igin ele altnmrl,

viqne ve kirazda virus hastahklarrntn en

iyi gtirtilebilece[i devrelerde bahEeler

tetkik edilerek, kirazda nekrotik halka

leke, vi;nede nekrotik halka leke (Steck-

lenberger hastahlr), Pfeffinger hastahIr

veya bir virus karlsrmmm meydana ge-

ti:ebileceli bel-rtiler tesbit edilmi;tir.

Serada da bir yrlhk qeftali giifiirle-

rine, hastaltlrndan qiiphe edilen aEag-

lardan altnan kalemlerden kabuk aqrlan-

m$ ve aqrlama sonucu, qeftali g,iigtirle-
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rinde nekrotik halka leke ve klorotik
nekrotik halka leke virus hastahfr ]e-

lirtilerine benzer belirtiler giiriilmiigtiir.

Ancak bu yrl otsu test bitkilerine yapt-

lan aqrlamalardan sonuq almamam4tu.

Bahqe tetkikleri srraslnda Afyon'da

fidandrklar da giizden gegirilmig ve l-2
yaqrndaki viqne fidanlannda virus has-

tahlr belirtileri giiriilmilqtiir' Hasta ti-
clanlarrn genellikle yan yana dizilmig

bulunmasr, aynr bahgede aqr kalernleri-

nin ahndrlr a$acrn hasta oldu[unun tes-

bit edilmesi, hastahk etmenin virus o1-

du[u ve hastahlrn orada aqr kalemi ile

bulagtrlr kanaatmr vermiqtir.
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Test ve tetkik sonuglan, Afyon'da
kiraz ve viEne alaglanntn virus hasta-

hklarr ile bulagrk bulundufunu giistcr-

migtir. Ancak etmenin hangi virus oldu-

!u dni.imi.izdeki yrllarda yaprlagak ga-

hgmalarla agrkhfa kavugturulmaya ;a-
hsrlagaktrr.
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Abb. 5, Si.isskirscbbl?itter mit dunkelgriimer Zone in der Mitte.

auf 2-J?ihrigenAbb. 6. Enationenbildung an der Blattunterseite Sauerkirschjungpf lanzen.
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Two New Hosts ol Uerticillium 0ahliae Kleb. in Turkey

Cogkun SAYDAM, Mustafa COPQU and Osrnan YALQIN

Regional Plant Protection Research Institute, Bornova, lzmir, TURKEY

The typical symptoms of Verticil-
lium wilt on Kidney-bean @olichos
sesquipedalis L.) were first observed in

Salihli during 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 DY

using standart methods and Yerticillium
dahliae Kleb. was isolated.

Specimens of diseased Melon (Cu'

cumis melo L.) plants taken from Saru-

hanh showed wilting and vascular

browning also yielded Y. dahliae.

6ZB.T

VERTICILLruM DAHLIAE KLEB.'IN IKI YENI KONUKEUSU

Ege Bd,lgesi'nde 1973 yrh EYltil
ayrnda yaprlan bir gaftqma srasrnda Sa-

lihli'de tipik solgunluk belirtileri gtiste-

ren Bdriilce (Dotichos sesquipedalis L')
bitkileri dikkati gekmiEtir. Yapraklarria
sararma, krwilma, yaprak kenarlarrnda-

ki kurumalar ve giivde kesitinde renk de-

liqimi Eeklinde belirti giisteren bu bit-

kilerden yaprlan isolasyon gahgmalarr

hastakk etmeni fungusun V. ilahliae

Kleb. oldufunu giistermiqtir.

Saruhanh'da da solgunluk ve kesit-

lerde renk de$qimi gdsteren Kawn (Cu-

cumis melo L.) bitkilerinden de Y. ilah-
liae isole edilmiqtir.
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A llew Bacterial Disease ol Almond in Turkey

il. s0iloo6ou, s. xAYe, and z. TliRKItlEtl0GLU

Regional Plant Protection Research Institute, Bornova, lzmir, TURKEY

Almond trees (Prunus amygdalus)

are widely grown in the south western

part of Datga in Turkey, and are one

of te main sourc€s of agricultural inco-
me for the growers in that region.

During a survey in Aprit '!.974, the
most characteristic symptoms of the di-
sease are swollen cankers on the affec-
ted branches, were first observed in Dat-
ga 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
O,5-2 cm. long and surrounded by
swollen, rough, dark brown margins are

firmed (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)
plas Vo 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 resqlting bacteria was deter-
mined to be Pseudo'monas 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.

79



BACTERIAL DISEASE OF ALMOND

- 628T

TURKIyE'DE BADEMLERDE yENI BIR BAKTSRi Hasrel-rcr

- Geniq ba{em waatt Jap4an Datga prlarak haslat\ simptomu elde editnig
ilgesinde lg74 yrh Nisan ayrnda ki ve re-izolasyon yaprhEtr.
survey srasrnda datlarda qivkin kanser i^,,.^-,-,- ,r- -
yararanna rasranmr$t*. o"*""Ii'J#",.1ffTJtil:'T;l;.ij:

Yaprlan izolasyonlar: sonucu elde nnda nekroz meydana getirmesi ile ka-
edilen izolatlarla s'uni inokulasyon ya- rar verilmigtir.
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Fig. 3. Young cankers on twigs of

domonas sp.; control twig on left.

BACTERIAL DISEASE OF ALMOND

jr:.:it!:.1!i:i+li!:i..:l:rii,riini: r,i, : mil

almond resulting from artificial prick inoculations with pseu

Four weeks after inoculation.
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Preliminary $tudies 0n Banana Mosaic [Cuclmber Mosaicl

Uirus Fofind 0n Bananas [Musa Gauendishii Lam.f

in $oulhem Analolia

Hasan SALIH and Y. ZlYa NAS

Regional Plant Protection Rese rch Institute, Adana, TURKEY

ABSTRACT

A new disease has been observed in banana plantations in Mediterranean

Region of Trrrkey in 1973.

The causal agent was determined as cucumber mosaic virus'

INTRODUCTION

A new diease 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 ars adapted to Mid Mediter-
ranean coast where Alanya, Anamur and

Gazipaga are leading production centers.

According to the statistics anual total
banana production is about 10.000

tons and growing area is 14.000 decars

(ANOI.IYMUS, 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, 7962; CHAM-
PION, 1963; MALAN and THOMAS,
Ie63).

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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BANANA MOSAIC VIRUS

cm in diameter and 33 cm 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.,) Chenepodium 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, cll
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 planis, in which the heart-rot is
acute, are broken from the petiole 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 prc-

INDICATOR PLANTS

Nico5ana 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 

d
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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fication of the disease, and Dr. Ozden versity of Qukurova, Agricultural Fa-

QINAR, Dr. M. Asil YILMAZ in Uni- culty for their helps in tests.

OzET

BODUR MUZLARDA (MUSA CAVENDISHII LAM.) GORULEN MUZ
MOZAYIK VtRuSu'uzERlNDE CALI$MALAR

Giiney Anadolu Biilgesinde 1973

yrhnda Muz bitkilerinde gtiriilen belirti-
ler iizerine konuya efilinmigtir.

Hasta bitkilerden alman rizomlar'
dan mozayik belirtisi giiriilen fidanlar

elde edilmig ve test bitkileri ile yaprlan

gahgmalardan da ehenin Htyar moza-

yik Viriisi,i oldulu anlaqrhnlqls. Ayn-
ca Dr. R.H. STOVER de bulgularunt-

zr desteklemi.stir.
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Mosaic slmptoms on the leaf of the diseased
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Fig. 2. Necrotic streaks in leaf midrib g.rtt"" of diseased plants.

Fig. 3. Brorvn pockets under the la1,er of the pseudostem

;
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of diseased plants.
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