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A Suitable Medium for Production of Soluble Red Pigment
by Some Strains of Macrophomina phaseoli (Maubl.) Ashby

Ismail ULUKUS
Biological Control Research Institute, Antalya, TURKEY.

ABSTRACT

The effects of some medium ingredients, some metallic salts and
some environmental conditions on the pigment production by some
strains of M. phaseoli were investigated. The best pigment production
occured on the medium which contained 30 g Potato, 1.5 g Yeast
extract, 1.7 g Agar No. 3 (Oxoid, L13), 100 cc Distilled water (pH 7),
in darkness, at 27°C and 3 days after inoculation.

The 10 isolates obtained from bean, pepper, potato, watermelon,
chick-pea, tobacco, cotton and peanut did not produce the red co-
loured pigment; the 4 isolates obtained from onion, chick-pea, carna-
tion and olive produced poorly; the 3 isolates obtained from sesame,
flax and cucumber produced a dense colour on the mentioned medium
under the conditions given above. It was thought that the last 3 M.
phaseoli isolates probably belong to ssp. sesamica.

INTRODUCTION

An isolate of Macrcphomina pha-
__seel (Maubl.) Ashby that was iso-

—~lated from onion produced a solub-

le red pigment in PDA (Potato
Dextrose Agar) under some condi-
tions, but the two others from be-
an did not. It was thought that the
difference in pigment production
between the first isolate and the
others may be one of manifestati-

ons observed easily of a variation
at subspecies level.

The importance of variations in
species of fungi from the point of
view of phytomedicine is that, dif-
ferent strains of the same species
can attack the culture plants at va-
rious degrees.

The 3 subspecies named as ssp.
typica, ssp. sesamica and ssp. inter-

oo 753 e



MACROPHOMINA PHASEOLI (MAUBL.) ASHBY

media in Palestine (Reichert and
Hellinger, 1947) and India (Kul-
karni and Patil, 19668) of a polypha-
gous fungus M. phaseoli have been
determined.

Pigment production in fungi se-
ems as a feature varying according
to the conditions frequently, but
pigmentation has also a hereditary
aspect in many cases. Lilly and Bar-
nett (1951) have stated that the
pigments produced by fungi are de-
termined partially by genetic fac-
tors and partially by environmen-
tal conditions; and the essential
trace elements, the C and N sour-
ces, the initial pH of medium and
the temperature are the important
ones among the environmental fac-
tors effecting the pigment produc-
tion in culture media. Leach (1971)
has also stated that the blue region
of spectrum and the rays near UV

(uftra-violet) are effective for the
stimulation of pigment production
of some fungi. ;

The aim of this work was to
study the conditions of the produc-
tion of red soluble pigment which
occurs only in some strains of M.
phaseoli, and to improve a medium
on which these strains will always
prcduce pigment under the deter-
mined conditions. It was supposed
that the pigmentation can be incre-
ased by adding CaCOs; and yeast
extract which contains abundant
amino acids, vitamins and minerals
to the PDA medium on which the
colour takes place at times. In fact,
the isolate from onion produced a
dense soluble red pigment on PDA
contained 1 g Yeast extract and 1
g CaCOs;. Subsequently, it was wor-
ked on this result obtained by chan-
ce.

MATERIALS and METHODS

A. Determining the formula of
the most suitable medium for
pigmentation:

1. The effects of some ingredi-
ents of medium: All the elements
except agar of the medium given
above were investigated one by one.
The isolates SPF.1 from onion, SPF.
8 and SPF.12 from bean were used
in the experiments.

For preparing the media, all of
the dry materials -were put into
flasks. An extract obtained by bo-
iling the potatoes in distilled water
was filtered and poured upon the

materials in the flasks. After steri-
lization for 45 minutes at 110°C,
the media were poured into the
Petri dishes. The media contained
CaCO; were cooled down to 50-55°C
after sterilization, and were agita-
ted thoroughly to disperse the
CaCO; into medium homogeneo-
usly, and then were poured into
the dishes.

The inoculations were made with
four replications. The results were
observed after an incubation for
3-4 days at 30 ( ¥2)°C.

a. In order to determine the ef-
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- L. ULUKUS .

fect of CaCOs, the 0.0, 0.5, 1.0 and
2.0 g CaCO3 was added into the ba-
sal medium contained 1 g Yeast
extract, 20 g Potato (peeled), 2 g
- Dextrose, 1.7 g Agar No. 3 and 100
cc Distilled water.

b. For determining the effect of
dextrose, the 0 and 2 g of dextrose
was added into the basal medium
contained 1 g Yeast extract, 20 g
Potato, 1.7 g Agar and 100 cc Dis-
tilled water.

c. The 0, 20, 40 and 60 g of the
peeled potato (as extract) was ad-
ded into the basal medium conta-
ined 1 g Yeast extract, 1.7 g Agar
and 100 cc Distilled water in order
to investigate the effect of potato

d. And also for determining the
effect of yeast extract, the 0.0, 0.5,
1.0 and 2.0 g yeast extract was ad-
ded into the basal medium conta-
ined 60 g Potato, 1.7 g Agar and
100 cc Distilled water.

2. The effects of some metallic
salts: Only CuSO:.5H-0 and FeSO..
TH:0 were investigated. The salts
were added into the basal medium
contained 30 g Potato, 1.5 g Yeast
extract, 1.5 g CaCOs, 1.7 g Agar
and 100 cc Distilied water, before
sterilization. The final concentrati-
ons of salts were 10 ppm.

In this part of the work, the iso-
lates SPF.1 from onion and SF.270
from cucumber were used. The ino-
culations were made with six rep-
lications. The results were observed
after an incubation for 3 days, at
21( -F1)°C,

B. Determining the effects of
temperature, visible light and
hydrogen-ion concentration
on pigmentation:

The isolate SF.270 from cucum-
ber, which produced the red pig-
ment more evidently than SPF.1
on the previous media, was used
as the material of the work. The
experiments were carried out by
using the medium contained 30 g
Potato, 1.5 g Yeast extract, 1.5 g
CaCO;, 1.7 g Agar and 100 cc Dis-
tilled water. The pH of media was
adjusted to 6.5-7 in the experiments
for determining the effects of tem-
perature and light.

1. The experiment for the effect
of temperature was carried out as
five replications. The colonial
growth, the formation of sclerotia, .
and the production of the soluble
red pigment were determined at
three different temperatures, 20
b= DC i 1)C 40 Iie
and, 3 and 5 days after inoculation.

2. The experiment for wvisible
light was carried out as ten repli-
cations. The media were inocula-
ted with the fungus. The dishes
that would be kept in darkness we-
re wrapped up in a black paper
which does not transmit light. The
others that would be exposed to
light were not wrapped. All the dis-
hes were placed into a irradiation
cabinet where the temperature
changed between 22-30°C for the
duration of the experiment; and
they were exposed to a visible white
light emitted by two fluorescent

IR 1. W



MACROPHOMINA PHASEOLI. (MAUBL.) ASHBY

lamps above the 40 cm of the dis-
hes, with 12 h intervals. The re-
sults were cbserved after 3 days.
3. The experiment to find out
the effect of hydrogen-ion concent-
ration was carried out as four rep-
lications. CaCOs was not used at
the medium because it would be
able to affect on the results. The
pH of the medium was adjusted to
3, 5,7 9 and 11 by adding lactic
acid or KOH after sterilization. The
results were observed after an in-

cubation for 3 and 5 days at 27°C.

C. Testing some isolates of M.

phasepli for the soluble red
pigment productuon:

The 17 isolates from various
plants were tested. The test was
carried out as three replications,
and the medium on which the ef-
fect of temperature had been expe-
rienced was used. The pH of medi-
um was 6.5. The results were obser-
ved after an incubation for 4 days,
at 27 ( £1)°C, in darkness.

RESULTS

A. The most suitable medium for

pigmentation:

1. The effects of some ingredi-
ents of medium:

a. CaCO;: The pigment produc-
tion occurred equally in all the
agar plates on which the isolate
SPF.1 had been planted, without
in connection with amount of
CaCOs; in the medium, whereas no
pigment production was observed in
the plates on which SPF.8 and 12
had been planted as check.

b. Dextrose: There were not any
difference between characters in
point of the formation of the red
pigment. The soluble red pigment
could be cbserved better in the pla-
tes without dextrose because less
sclerotia were produced.

c. Potato: The pigment was not
observed in the plates on which
SPF.8 and 12 had been planted. In
the other plates on which SPF.1
had been planted, the red pigment
was not produced at those without

petato, but both red pigment and
sclerotia were produced increasingly
in correlation with the increasing
amocunts of potato at those conta-
ined potato (Table 1).

d. Yeast extract: SPF.1 didn’t
produce the soluble red pigment in
the agar plates which did not con-
tain yeast extract, whereas the sa-
me isolate produced pigment incre-
asingly in correlation with the inc-
reasing amounts of yeast extract
at the other plates contained yeast
extract (Table 2).

2. The effects of CuSO: and
FeS04:

There was not any difference
from the point of the red pigment
production between the plates with
and without salts.

B. The effects of temperature,
visible light and hydrogen-ion
concentration: ;

1. Temperature: A typical r1ed
colour took place at 27°C while pig-
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- 1. ULUKUS

Table 1. The pigmentation of the isolates of M. phascoli on the media
contained potato in increasing amounts S

The amounts of potato in 100 cc medium

Isolates 0g 20 g 40 g 60 g
Pigment SPEI = = =} + +
production SPF.8 _ 4 ——
SPF.12 — — §— —_

— : No pigmentation
+ : Moderate » -
+ + : Dense »

Table 2. The pigmentation of the isolate SPF.1 of M. phéseoli on the
media contained yeast extract in increasing amounts

The amounts of yeast extract in 100 cc medium
0g 05¢g l1g 2 g

Pigment ,
production ‘ } ,+ =

++

— : No pigmentation
+ : Moderate »
"+ + : Dense »

ment was not produced at 20°C and
34°C, after an incubation for 3 days.
But the colonial diame‘er of fungus
expanded increasingly from 20°C
towards 34°C. After an incubation
for 5 days, same typical red colour
took place in the plates at 20°C
while the colour produced in the
plates at 27°C became pale, but to
pigmentation was observed at 34°C
(Table 3)..

2. Visible light: A pale red colo-
ur took place in the agar plates
exposed to light, while a typical red
colour took place normally at those
in the darkness.

3. Hydrogen-ion concentration:
The results have been given in Tab-
le 4.

As it will be clear from table, tt:
initial pH of medium has been very

e



MACROPHOMINA PHASEOLI (MAUBL.) ASHBY

Table 3. The effect of temperature on the pigmentation, the colonial
growth and the sclerotia production of the isolate SF.270 of

M. phaseoli

3 days after planting

4 days after planting

20°C 27°C 34°C 20°C 27°C 34°C
Pigmentation i G i i S O M < o ookttt —
Colonial growth  + o S o R o g e IR
Sclerotia produc. —_— + -+ + + + e

— : No

-t . Poor

+ + . Moderate
++4+ : Good

+ 4+ 4+ : Abundant

The colonial growth and sclerotia production
accompanied with the best pigmentation have
been taken into the box.

Table 4. The pigmentation, the colonial growth and the sclerotia pro-
duction of the isolate SF.270 at the five different pH degrees
after an incubation for 3 days at 27°C

pH DEGREES
3 5 | 9 11
Pigmentation - - ++ + J —_ —
Colonial growth — +++ ++ 4+ p +
Sclerotia production — + €L — =

— : No

+ . Poor

+ + : Moderate
+ + + : Good

4+ + + + : Abundant

effective on the soluble red pigment
production. The pigment has been
produced densely only in the agar
plates that pH were adjusted to 7,
but no pigment production has oc-
curred at the other pH degrees.
On the other hand, in consequen-

The colonial growth and sclerotia production
accompanied with the best pigmentation have
been taken into the box.

ce of an incubation for 5 days, a
very poor red colour took place in
the plates adjusted to pH 5, where-
as the dense colour in the plates
adjusted to pH 7 was becoming pa-
le gradually.

If the medium determined befo-
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rehand by starting from a suppo-
sition is reviewed again in the pre-
sence of these new knowledges ob-
tained from the experiments, it will
be clear easily that the soluble red
pigment which is produced by so-
me strains of M. phaseoli takes pla-
ce best on the medium adjusted its
pH to 7 and formulated:

Potato (peeled) 300 g
Yeast extract (Oxoid, L21) 15 g
Agar No. 3 (Oxoid, L13) 1. leg
Distilled water 100.0 cc

at 27°C, in darkness, and after an
incubation for 3 days. One should
not be late for cbservation. This in-

cubation period can change depen-
ding on temperature and the same
results can be also taken after an
incubation for 5 days at 20°C.

C. The cases of some isolates of
M. phaseoli from the point of
the soluble red pigment pro-
duction:

The 10 out of 17 isolates which
tested on the medium given above
didn’t produce the red pigment un-
der the conditions mentioned abo-
ve. The 4 isolates produced pigment
moderately. The other 3 isolates
preduced a dense red pigment (Tab-
le 5).

Table 5. The cases of the 17 isolates of M. phaseoli from the point of
view of the soluble red pigment production

¥s
SOLUBLE

NUMBER OF THE PLANT FROM WHICH THE ISOLATE RED

ISOLATE WAS OBTAINED PIGMENT

PRODUC.
SPF.1 Onion (Allium cepa L.) +
SPF.8 Bean (Phaseolus vulgaris L.) —
SPF.12 » » » =38
SF.268 Pepper (Capsicum annuum L.) e
SF.269 Potato (Solanum tuberosum I.) —
SF.270 Cucumber (Cucumis sativus L.) + +
SF.271 Watermelon (Citrullus vulgaris L.) —
SF.272 Chick-pea (Cicer arietitum L.) —
SF.273 » » » %
SF.275 Tobacco (Nicotiana tabacum L.) —
SF.276 Cotton (Gossypium hirsutum L.) —
SF.277 » » » P
SF.278 Flax (Linum usitatissimum L.) 4 4
SF.279 Ground nut (Arachis hypogaea L.) —
SF.280 Sesame (Sesamum indicum L.) + +
SF.281 Clove (Dianthus caryophyllus L.) -
SF.282 Olive (Olea europaea L) -+

— . None
+ : Moderately
'+ + : Densely

— B e,



MACROPHOMINA PHASEOLI. (MAUBL.) ASHBY

DISCUSSION

- The initial pH of the medium and
the incubation temperature have
been found effective absolutely for
the soluble red pigment production
of M. phaseoli. These results are in
conformity with those given at lite-
rature by Lilly and Barnett (1951).
However, it seems as if temperatu-
re and pH effect indirectly, not di-
rectly, on the pigment production
by influencing the sclerotia produc-
tion. If the Table 3 and 4 is viewed,
it will be understood easily that
there is a relation between the pig-
mentation and the sclerotia produc-
tion of the fungus; the pigmentati-
on does not occur in absence of the
sclerotia and the red pigment ap-
pears densely only when the first
sclerotia have been seen, and then
becomes paler gradually.

Leach (1971) has stated that the
blue region of spectrum and the
rays near UV are effective for sti-
mulation of pigment production of
some fungi. A result opposite to
this was obtained in this work whe-
rein the visible white light was
used. This may be resulted probably
from the breaking down of the red
coloring matter by some rays in vi-
sible white light.

Cu and Fe given as their sulpha-
te salts have not been effective re-
markably on the red pigment pro-
duction of M.- phaseoli, though it
has been stated that. Cu, Fe and
some trace clements were effective
on the pigmentation of some fungi

according to some literature re-
cords (Lilly and Barnett, 1951; Bo-
ra, 1973).

It is not possible to say anything
about whether the positive effecti-
veness of Potato and Yeast extract
on the red pigment production is
due to the features of C and N so-
urces, or because of the vitamin and
minerals in these materials. This
problem can be solved only by an
analytical work.

The importance of the medium
determined, from the point of view
of the taxonomy at subspecies level
of L. phaseoli is that:

Reichert and Heallinger (1947)
have reported that Sclerotium ba-
taticola (M. phaseoli) is separated
into three subspecies; ssp. typica is
pathogenic on bean and comprises
the isolated from bean, tomato, pep-
per, potato, egg-plant, squash and
chick-pea; ssp. sesamica is non-pat-
hogenic on bean and it is represen-
ted only by the isoiate from sesa-
me; ssp. intermedia is also patho-
genic on bean and comprises the
isolates from tobacco and cotton.
Kulkarn: and Patil (1966) have al-
so reported that it was decided to
classify in ssp. irntermedia the iso-
lates from castor bean, cotton and
groundnut, and in ssp. sesamica an
isolate from sesame. When the Tab-
le 5 is viewed carefully, it will be
seen at once that the isolates from
bean, pepper, potato, watermelon,
chick-pea (one. of isolates), tobac-

— 60 —



1. ULUKUS

co, cotton and groundnut have not
produced pigment, but the isolates
from sesame, flax and cucumber
have produced red pigment den-
sely; and there is a similarity bet-
ween the hosts of the isolates pro-
duced red pigment or not in Table

5 and the hosts of the isolates re-
ported to belong to ssp. sesamica,
ssp. intermedia and ssp. typica. By
deciding from this, it can be said
that the isolates belonged to ssp.
sesamica produce the soluble red
pigment and the others do not.
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OZET

Macrephomina phaseoli (Maubl.) Ashby’NIN BAZI IRKLARININ SUDA
ERIR RIRMIZI PIGMENT OLUSTURMASINA UYGUN BIR ORTAM

M. phaseolinin baz 1rklarmnin
kirmizi pigment olusumu izerine
bazi ortam unsurlariyla, bazi metal
tuzlari, sicaklik, 11k ve hidrojen
iyon konsantrasyonunun etkileri
aragtirildi ve en iyi renk olusumu-
nun 30 g Patates, 1.5 g Yeast ext-
ract ,1.2 g Agar, 100 ml Damitik su
ihtiva eden, pH’st T’ye ayarli or-
tamda, 27°C sicaklikta, karanlhkta
ve 3 glnlik bir inkubasyon sonun-
da ortaya c¢iktigi belirlendi.

Verilen ortam tizerinde ve belir-

tilen sartlarda smanan 17 M. pha-
seoli izolatindan fasulye, biber, pa-
tates, karpuz, nohut, tiitiin, pamuk
ve yerfistigindan elde edilen 10 ta-
nesinin pigment olusturmadigi; so-
gan, nohut, karanfil ve zeytinden
elde edilen 4 tanesinin orta derece-
de; susam, keten ve hiyardan elde
edilen 3 tanesinin ise oldukca yo-
gun renk olusturdugu belirlendi.
Son 1i¢ izolatin muhtemelen ssp. se-
samica alttlirline ait olabilecekleri
kanisina varild.
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Sensitivity to Benzimidazole Compounds in
Fusarium oxysporum f.sp. cucumerinum!

Nafiz DELEN and Mehmet YILDIZ
Department of Plant Protection, Faculty of Agriculture, University of Ege,

Bornova-1ZMIR/TURKEY.

ABSTRACT

Totally 71 Fusarium oxysporum f.sp. cucumerinum isolates from

- Ege, Mediterranean and Marmara regions of Turkey were tested. Ac-
cording to these tests, resistance levels of the isolates to carbenda-
zim, thiophanate-methyl and benomyl varied from 0,5 pg/ml to 4,0

pg/ml, 80,0 pg/ml to 1600 pg/ml and 2,0 pg/ml to 20,0 pg/ml al.

respectively.

By the in vivo trainings it was demostrated that, sensitivity of
the pathogen decreased gradually after the continious applications

of the benzimidazole derivatives.

INTRODUCTION

The south and south-west coas-
tal areas of Turkey have many ve-
getable greenhouses. Cucumber is
one of the main crop of these pla-
ces (13). But this economically im-
portant crop is subjected mainly to
the wilt disease (24, 25). The dise-
ase causes great losses especially
in the continiously cucumber gro-
wing greenhouses (25). According
to an early study (25), the wilt pat-

hogen was determined as Fusarium
oxysporum f.sp. cucumerinum in
Turkey.

Benomyl and carbendazim, from
benzimidazoles, are the suggested
chemicals for controiling Fusarium
wilt in the different countries (2,
10). Results of the previous studies
(7, 16) has revealed that benzimida-
zoles especially benomyl and car-
bendazim were also ¢ffective on the

1. Supported by Turkish Scientific ang Teéhnica.l Research Consul (TUBITAK)
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FUSARIUM OXYSPORUM F.SP. CUCUMERINUM

pathogen in Turkey. However, con-
tinuous applications of the benzi-
midazole derivatives could immer-
ge the resistant isolates of some
pathogens (3, 4, 22), and moreover
resistance of F. oxysporum f.sp. cu-
cumerinum t6 benzimidazoles in
vitro conditions was also reported

(7). Therefore in the present study
it was attempted to find out the
sensitivity in F. oxysporum f.sp. cu-
cumerinum isolates to benzimida-
zoles, and to point out variations
in sensitivity of the pathogen after
continious applications of these
chemicals in vivo.

MATERIALS and METHODS

Three benzimidazole derivatives
carbendazim (Derosal, 57,6 % WP
Tirk-Hoechst), thiophanate-methyl
(Enovit Super, 70 WP, Tarkim)
and benomyl (Benlate WP 50 %,
Timtas) were used in the tests. Cu-
cumis sativus cv. «(DERE» plants
which were sensitive to Fusarium
wilt (25) were used for in vivo stu-
dies.

In order to obtain the F. oxyspo-
rum f.sp. cucumerinum isolates wil-
ted cucumber plants were collected
from the cucumber growing green-
houses of Ege and Mediterranean
regions, and also from the outdcor
cucumber growing fields of Mar-
mara region. Isolations were done
according to MARTIN (14), and F.
oxysporum isclates were selected
among the isolates of Fusarium
spp. (1, 9, 18, 25). To differentiate
F. oxysporum fsp. cucumerinum
isolates their pathogenicities were
tested in cucumber plants (9, 17,
18, 25). ' '

The sensitivity of the isolates to
benzimidazole derivatives were de-
termined according to their coloni-
al growths on the fungicide con-
taining P.D.A. The measurements

were done 6 days after the inocu-
lations. - :

For testing the appearance pos-
sibility of resistance in the patho-
gen after continuous applications of
benzimidazoles 12 in vivo trainings
were done according to KOVACS
and TUSKE (11). The trainings
were began from 500 pg/ml a.i
for each fungicide and concentra-
tions were raised gradually up to
750 pg/ml a.i. and so 12 applica-
tions were done. By the end of the
applications sensitivity of each iso-
late was tested on fungicide con-
taining P.D.A.

In vitro tests were done at 28°C,
in dark. But in vivo tests were con-
ducted in the po's which were kept
at 28°C and alternating light (15
h light - 9 h dark) conditions. To
prevent the bacterial growth 50

pg/ml penicillin and 50 pg/ml

streptomycin were added to PDA,
following to sterilization (1). All
the experiments were done accor-
ding to the randomize plot design.
Concentrations of the fungicides
were. arranged as to DELEN and
YILDIZ (7).

s i
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RESULTS

Isolations made from the wilted
cucumber plants which were col-
lected 43 greenhouses, and 9 cu-
cumber fields of outdoor, has yiel-

ded 204 fungal cultures; and 191

of those determined as Fusarium
sp. Remaining 12 cultures were
Cylindrocarpon sp., Macrophomina
sp. and Trichoderma sp., but 13th
culture was identified as Verticilli-
um dahliae.

Pathogenicity tests-

with the latter isolate resulted in
causing severe wilt disease in cu-
cumbers.

Ninety F. oxysporum isolates we-
re determined from 191 Fusarium
sp. After the pathogenicity tests it
was concluded that 63 of them were
F. oxysporum f.sp. cucumerinum
Geographical distribution of F. cx-
ysporum f.sp. cucumerinum isola-
tes were given in the Table 1.

TABLE 1. Geographical distribution of F. oxysporum ‘f.sp. cucume-

rinum isolates

Sampling Places Number of obtained  Total of

Region Province isolates Region
‘Mersin 5

Meciterranean - 13
Antalya 8
Mugla 9.

Egs Aydin 1 : . 48
izmir 38

Marmara Bursa 2 2=

Total 63

According to Table 1, the patho-
gen was very intensive in the gre-
enhouses of Izmir.

The resistance levels of 8 F. oxys-
porum f.sp. cucumerinum isolates

e

previously obtained by YILDIZ and
DELEN (25) were tested together
with these 63 isolates. Resistance
levels of 71 isolates were summari-
zed in the Table 2.
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TABLE 2. Resistance levels of 71 F. oxysporum f.sp. cucumerinum
isolates to three benzimidazole derivatives

Resistance level Number of
Fungicide of the Isolates ( ung/ml) the Isolates Total
0,5 13
1,0 54
Carbendazim 2,0 8 71
4, 1 '
80,0 3
100,0 6
200,0 11
Thiophanate-methyl 400,0 18 1
800,90 27
1000,0 5
1600,0
2,0 3
Benomyl 4,0 53 1
20,0 15

It can be seen from the Table 2,
carbendazim and benomyl are more
effective chemicals then thiophana-
te-methyl.

Distribution of the isolates ac-
cording to their resistance levels
were shown in the Fig. 1.

To find out the appearance pos-
sibility of the resistant isolates of
the pathogen, 12 continious appli-
cations were done, and then sensi-
tivity of the isolates were determi-
ned in the laboratory (Table 3).
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Fig. 1. Distribution of 71 P. oxysporum f.sp. cucumerinum isolates according to their
resistance to benomyl (A), carbendazim (B) and thiophanatemethyl (C).

DISCUSSION

As the results of the samplings
and isolations, incidence of F .oxys-
porum f.sp. cucumerinum was more
often in Izmir as reported by YIL-
DIZ and DELEN (25). Although
the variations in the resistance le-
vels of the isolates and existence of
some highly resistant isolates (Tab-
le 2), it was considered that, a re-
sistant population of the pathogen
was not built yet, as reported by
DEKKER (5), SAKURAI (19),
WOLFE (23) (Fig 1). Moreover, be-

nomyl and carbendazim was more
effective fungicides to the patho-
gen than thiophanatemethyl, and
this result agree with DELEN and
YILDIZ (7).

According to in vivo trainings it
can be said that, the pathogen can
acquire resistance after continuous
applications of the benzimidazole
compounds. On the other hand, in
vitro (7, 15, 20) and in vivo (12, 21)
resistance of F. oxysporum isolates

— 07 —
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to benzimidazole derivatives were
reported. Because of this ability of
the pathogen for preventing to bu-
il dup a resistant population of F.
oxysporum f.sp. cucumerinum in

the country, benzimidazole compo-
unds should not be used contini-
ously, and the sensitivity of the iso-
lates should be tested pericdically
(6, 8).

O ZET
Fusarim oxysporumn f.sp. cucumerinum’UN BENZIMIDAZOLE
BiLESiKLERiNE DUYARLILIGI

Ege ve Akdeniz Bolgelerinde hi-
yar yetistirilen seralardan ve Mar-
mara Bolgesinde acikta hiyar tari-
m1 yapilan bahgelerden elde edilen
F. oxysporum f.sp. cucumeri:um
izolatlarinin dayanmikllik diizeyleri,
etkili maddelere gore, carbenda-

zim’de 0,5 pg/ml ile 4,0 pg/ml
thiophanate-methyl’de 80,0 ug/mi

ile 1600,0 pg/ml ve benomyl'de ise
2,0 pg/ml ile 20,0 pg/ml arasinda
bulunmustur.

Yapilan in vivo alistirmalar, ben-
zimidazole grubu fungisidlerin si-
rekli kullanimiyla etmenin duyar-
Liliginin yavasg yavas azalacagini or-
taya koymustur.
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Monitoring Wheat Root and Foot Rots in Central Anatolian
Region of Turkey

Engin KINACI
Central Anatolian Regional Research Institute, Ankara, TURKEY.

ABSTRACT

Root and foot rots of wheat are often observed in high rainy and
wet places, but in Central Anatolia the disease can cause considerable

damage in spite of limited rainfall.

The results of «The National Winter Cereals Research Project»
has revealed that Helminthosporium spp. and Fusarium spp. were most
prevalent agents of rot diseases and followed by Gaeumannomyces gra-
minis var. tritici and Pseudocercosporella herpotrichoides. Highly re-
sistant varieties are not available yet. Most affected varieties were Be-

zostaya, Bolal 2973 and Kunduru.

Destruction of diseased plant debris, late fall sowing and rotation
with legume crops are practical and economic confrol measures.

INTRODUCTION

Wheat diseases often encountered
in the semi-arid regions such as
Central Anatolia are closely associ-
ated with seed, soil, temperature
and available moisture. The Cent-
ral Plateau normally receives 200
to 450 millimeters of precipitation
annually. In areas with less than
400 mm of precipitation, fallow sys-
tem is practiced by farmers. In the
areas with better than 400 mm ra-
infall, the practice of annual wheat

cropping is also coommon. As expec-
ted, root and foot rots can cause
severe damage in the higher rain-
fall areas with annual cropping,
but more unexpected can also ca-
use considerable damage in the lo-
wer rainfall area (1, 3, 6) where
the environment maybe are tho-
ught to be unfavorable to these or-
ganisms.

Cultivars highly resistant to root
and foot rots are not available, but
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some degree of tolerance has been
identified in certain cultivars. Land

race varieties, old varieties, and lo-.

cal cultivars that have been grown
in Central Plateau were tall with
low yield potential, but with little
year to year fluctuation in perfor-
mance. The lodging in these culti-
vars has always been thought to
be caused by their height and weak
straw. Causes other than those fac-
tors such as root and foot rots, and
losses due to those diseases has ne-
ver been seriously considered.

After 1970, some high yielding
wheat cultivars were released and
their acreages significantly increa-
sed in last decade. Bezostaya is the
one that spread over a wide areas
of Thrace, Central Anatolia and its
transitional zones (7).

In 1977-78 growing season a se-
vere epidemic, caused by root and

foot rot pathogens, was experien-
ced in the Thrace region (2, 4) whe-
re ‘Bezostaya’ had become almost
the only cultivar grown by farmers.
In 1979, a winter wheat cultivar
was released by Edirne Research
Institute because of its tolerance to
foot rots and named «Kirkpinar 79»
(2). To prevent destructive epide-
mics and to minim:ze losses caused

by disease, a reliable disease surve-
illance program would help make
contrcl measures effective and eco-
nomic. «The National Winter Ce-
reals Research Project» has a dise-
ase surveillance program which is
concerned with all factors affecting
wheat production (4).

Results of surveys and observa-
tions made on disease nurseries (5)
and laboratory works, done during
1982-83 and 1983-84, are presented
here.

MATERIALS and METHODS3

Observation was made on the
«Cereal Diseases Trap Nurseries»,
and on the «Cereal Diseases Obser-
vation Nurseries» planted nation
and region-wide, respectively. "Ob-
servations were also made on de-
monsiration plots of the agricultu-
ral extension service, cn commer-
cial fields and on state farms in
Central Anatolia. Plant collections
which showed typizal symptoms of
lower stem and/or root rots made
from province Ankara, Cankiri, Co-
rum, Eskisehir, Yozzat, Sivas, Kon-
‘ya and Kirsehir. All plant collec-

tions were brought to the Central
Anatolian Regional Research Insti-
tute’s plant discase diagnosis lako-
ratory to verify. Collections were
categorized according to the given
name of cultivars and variety or
given numbker of lines, and location
of province. Each collection was di-
vided into two parts. First part was
placed in moist chambers overnight.
Second part was plated in PDA for
4-7 days and verification was made
under microscope on prepared sam-
ples from those two parts.

R
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RESULTS and DISCUSSION

Observations made on material
either on field or in labora‘ory in-

- dicated that common dryland foct

and root rots, cauzed by Helmin-
thosporium spp. and Fusarium spp.
together, was predominant in Cent-
ral Anatolian Region and its tran-
sitional zones. Take-all caused by

Gaeumannomyces graminis var. tri-

tici and eyespot caused by Pseudo-
cercosporella herpotrichoides were
often observed.

Common dryland foot and root
rots were prevalent in the province
Ankara, Yozgat, Corum, Cankiri, Es-
kisehir, Kirgehir, Sivas and Konya
respectively. Take-all was found in
Ankara, Cankiri, Corum, Eskigehir
and Konya. Eyespot was seen in
Ankara and Cankir1 provinces.

Root and foot rots were destruc-
tive on the bread wheat cultivar
Bezostaya, particularly where dro-

ught or moisture shortage were in
evidence. Bolal 2973, and the du-
rum wheat cultivar Kunduru 1149
were affected severely in many lo-

cations. s

Our breeding efforts is concen-

trated on the development of cul-~
tivars which have stable resistance
or at least some level of tolerance
to root and/or foot diseases. Until
some resistant or tolerant cultivars,
with high yield and quality, are re-
leased to replace current susceptib-
le ones, some cultural metheds can
ke recommended. The disease level
can be kept low and yield losses
can be minimized with the destruc-
tion of diseased plant debris, late
fall planting and rotation with a
legume crop. Those coatrol measu-
res is believed to be most practical
and economical in the problem are-
as of Central Anatolian region.

OZET

TURKIYE'DE ORTA ANADOLU BOLGESINDEKI BUGDAY KOK VE
DiP CURURLUKLRININ GOZLENMESI

Daha ¢ok, yagis1 yiliksek yerlerde
goriilen kok ve dip cliriikliikleri Or-
ta Anadolu gibi yagis1 sinirli bol-
gelerde de gozden uzak tutulama-
yacak zararlar meydana getirebil-
mektedir. Bugday kok ve dip c¢i-
riikliiklerine yiiksek derecede daya-
nikli cesitler heniiz bulunmamakta-
dir. Zarar verici epidemilerin oni-
ne gecebilmek ve verimde meyda-
na gelecek diigmeleri azaltabilmek

amaciyla uygulanacak kontrcl me-
todlarinin ekonomik ve etkili olma-
s1 icin Ulkesel Serin Iklim Tahillan
Aragtirma Projesi iginde survey ca-
lismalar yapimigtir. Caligmalar so-
nucu Helminthosporium spp. ve Fu-
sarium spp. etmenli cliriiklikleri-
nin en yaygin oldugunu bunu Gae-
umannomyces graminis var. tritici
ve Pseudocercosporella herpotricho-
ides etmenli ciiriikliiklerin izledigi

— Y
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bulunmusgtur. Ciiriikliiklerden en
fazla etkilenen ekmeklik bugdaylar
Bezostaya ve Bolal 2973 olurken
makarnalik bugdaylar icinde en
fazla zarar goren Kundura 1149 ol-
mustur.

Dayanikli gegitler gelistirilene ka-

dar, cliriikliiklerle miicadelede bitki
artiklarinin yok edilmesi, ge¢ ekim
yapilmas1 ve baklagillerle ekim no-
betine gidilmesi Orta Anadolu Bol-
gesinin bu probleme sahip bolge-
leri i¢in en pratik ve ekonomik yol
olarak goziikmektedir.
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Agents Causing Diseases in Soybean Growing Areas on the
Blacksea Region of Turkey

Faruk AYAYDIN, Metin OZKUTLU and Suna ALTINYAY
Regional Plant Protection Research  Institute, Samsun-TURKEY.

ABSTRACT

A survey of Soybean fields was carried out between June 20, 1983
and October 11, 1983 in the Black Sea Region of Turkey.

The results showed that 1.74 % of the soybean plants at seedling
stage were infected with Alternaria Leaf Spot (Alterraria spp.) and
0.59 % of those were infected with the seedling diseases (Sclerotium
rolfsii, Fusarium spp., Pythium spp. and Rhizoctonia spp.) in Samsun,
while 0.71 % of the soybean plants were infected with the seedling
diseases in Ordu.

The soybean plants at flowering stage were infected with Downy
Mildew (Peronospora manshurica), Alternaria Leaf Spot, Southern
Stem Blight (Sclerotium rolfsii), Charcoal Rot (Macrophomina pha-
seoli) and Soybean Mosaic Virus at the rate of 25.94 %, 2.54 %, 0.11 %,
0.02 % and 2.05 % respectively in Samsun, while those at this stage
were infected with Downy Mildew and Soybean Mosaic Virus at the
rate of 9.14 % and 0.28 % respectively in Ordu.

The soybean plants at mature pod stage were infected with Downy
Mildew, Alternaria Leaf Spot, Southern Stem Blight, Stemphylium Leaf
Spot (Stempylium botryosum), Soybean Mosaic Virus and Yellow Mo-
saic Virus at the rate of 38.91 %, 2.45 %, 0.05 %, 3.13 % and 0.22 %
respectively in Samsun.



SOYBEAN DISEASES

INTRODUCTION

In recent years, soybean (Glycine
max (L.) Merr.) production incre-
ased in Turkey since it is an im-
portant crop because of its high
vegetable oil and protein contents.
Hence, while soybean growing are-
as in Samsun were 1761 ha in 1980,
they increased 2742 ha in 1982
(ANONYMUS, 1982 a).

It is recorded that more than a
hundred agents 35 ones of which
are of economical significance, ca-
use diseases on Soybean, (ANON-

YMUS, 1982 b).

In current years, a little work
has been carried out on the agents
causing diseases of soybean in Tur-
key because the cultivation of this
crop gained importance in last few
years in this country. There is only
a record about Peronospora mans-
hurica (AYAYDIN, 1972).

Therefore, this study has been
conducted to determine the agents
causing diseases of this crop.

MATERIALS and METHODS

A survey was carried out in Sam-
sun and Ordu provinces where soy-
beans are being grown to a largest
extent in the Black Sea Region of
Turkey. The size of soybean gro-

wing area in each county of both
province, the numbers of samples
taken and the numbers of plants
inspected are shown in Table 1.

Table 1. The soybean growing areas surveyed in the Black Sea Region.

Soybean growing Number of Number of

Province County area (ha) samples soybean plants
inspected
Samsun = Central 5 2 200
Bafra 20 2 200
Terme 800 10 1000
Carsamba 1900 21 2100
" Ordu  Unye 500 7 700

.
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Each county was considered as
an unit. Two fields were chosen for
soybean growing areas up to 50 ha,
3 fields for those of 50-100 ha and
one extra field was taken for each
100 ha in those of larger than 100
ha. Each field was 5-10 da and to-

tally 100 soybean plants, as being
20 in each corner and 20 in the cen-
ter of the field, were inspected. The
plants infected with the diseases
that could not be identified in the
field brought to the laboratory for

RESULTS and

Surveys were carried out in three
development stages of soybean, be-
ing at seedling stage between June

20, 1983 and June 30, 1983; at flo-
wering stage between July 25, 1983
and August 5, 1983 and at mature
pod stage between September 26,
1983 and October 11, 1983. As it is
shown in Table 2 the rate of dise-
ases (Sclerotium rolfsii Sacc., Fu-
sarium spp., Pythium spp. and Rhi-
zoctonia spp.) occurring at the seed-
ling stage was 0.59 % in Samsun
and 0.71 % in Ordu. It appears that

the diseases occurring at the seed-
ling stage were not at an impor-
tant level. The results of a survey
in U.S A. revealed that % 90 of soy-
bean plants were infected with ro-
ot rot caused by both Fusarium

identification. Isolation studies we-
re made using PDA medium and
infected plants were sterilized with
0.5 % NaOCl. Percentage of infec-
ted soybean plants were found by
the field inspections. The severity
of the disease was determined for

only Soybean Downy Mildew along
with percentage of infected plants.
The severity of the disease was de-
tected on the basis of GRAINGER's
0.5-80 % scale (BORA and KARA-
CA, 1970). '

DISCUSSION

spp. and Rhizectonia spp. (FRENCH
and KENNEDY, 1964). Furthermo-
re, it is recorded that Pythium spp.
cause damping-off on soybeans
(BROWN and KENNEDY, 1966,
SINGLER, 1977), Fusarium spp.
give rise to fusarium blight of soy-
bean seedlings (DUNLEAVY, 1982).
More over it was found that Rhi-
zoctonia solani was responsible for
root rots (WILLIE, 1962; TACHI-
BANA, 1968) and seedling rcot rots
were caused by S. rolfsii (EPPS et
all,, 1951).

Alternaria leaf spot (Alternaria
spp.) has been determined at three
stages of soybean, namely seedling,
flowering and mature pod stages,
at the rate of 1.74 %; 2.54 % and
2.45 % respectively (Table 2).
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On the other hand Southern Stem
Blight (8. rolfsii), Charcoal Rot
(Macrophomina phaseoli (Maubl.)
Ashby) and Soybean Mosaic Virus
were determined at the rate of 0.11
%, 0.02 % and 2.05 % at flowering
stage and 0.16 %, 0.00 % and 3,13 %
at the mature pod stage respectively
in Samsun. On the contrary only the
incidence of Soybean Mosaic Virus
in Ordu was found as 0.28 % and
0.71 % respectively for the both
stages of Soybean.

Moreover, Yellow Mosaic Virus
and Stemphylium Leaf Spot (Stem-
phyliumr botryosum Wallr.) were
determined at mature pod stage at
the rate of 0.05 % and 0.22 % res-
pectively in Samsun.

There are many published papers
on soybean diseases which are ca-
used by S. rolfsii (EPPS et all,
1951), M. phaseoli (THIRUMALA-
CHAR et al, 1953; SINGLER, 1977;

ACIMOVIC, 1964), Soya Mosaic Vi-
rus (IRWIN and SCHULTZ,; 1981)
and Yellow Mosaic Virus (SINGH
et al, 1974). But no record as to
presence of S. botryosum on soybe-
ans is available.

The most important soybean di-
sease in the region was Downy Mil-
dew of Soybeans which was deter-
mined at flowering and mature pod
stages at the rate of 25.94 % and
38.91 % respectively in Samsun,
while at the rate of 9.14 % and 8.85
% respectively in Ordu. However,
this disease was found to be at the
rate of 100 % in Cangalli, Fatma-
golii and Kiriklar villages in Ter-
me county of Samsun province. The
severity of the disease was 23.80 %,
30.26 % and 43.46 % in these vil-
lages respectively. Therefore, an
extensive study on this disease has
been initiated.

OZET

KARADENiZ BOLGESI SOYA EKIM ALANLARINDA GORULEN
HASTALIKLAR

Tirkiye’'nin Karadeniz Bolgesin-
de 20.06.1983 ile 11.10.1983 tarihleri
arasinda soya fasulyesi tarlalarin-
da hastalik siirveyleri yapildi.

Fide doneminde Samsun’daki so-
ya bitkilerinin % 1.74’linde Alter-
naria Yaprak Leke Hastalig1 (Al-
ternaria spp.), % 059’unda ise Fi-
de Hastaliklari (Sclerotium rolfsii,
Fuzarium spp., Pythium spp. ve
Rhizoctonia spp.), Ordu’da ise %

0.71 oraninda Fide Hastaliklar sap-
tandi.

Ciceklenme doneminde % 25.94
Soya Mildiydsii (Peronospora man-
shurica), % 2.54 Alternaria yaprak
lekesi, % 0.11 Sclerotium govde ya-
nikhif1 (Sclerotium rolfsii) ile %
0.02 Kara Cirtikliik (Macrophomi-
na phaseoli) ve % 2.05 oraninda da
Soya Mozayik Viriisii saptandi. Or-
du’da ise bu donemde sadece % 9.14
oraninda Soya Mildiyosii ve % 0.28

-— —
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oraninda da Soya Mozayik Viriisii
saptandi.

Olgun meyve doneminde Sam-
sun’da % 38.91 Soya Mildiy0sii,
% 245 Alternaria Yaprak Lekesi,
g1, % 0.05 Stemphylium Yaprak
Lekesi (Stemphylium botryosum),

% 3.13 Soya Mozayik Viriisii ve
% 0.22 oraninda da Sar1 Mozayik
Virtisii saptandi.

Bu degerlere bakarak soya mil-
diyosiiniin bdlgemiz i¢in en o6nemli
hastalik oldugu sonucu c¢ikarilabi-
lir. Bu yiizden konu ile ilgili calig-
malara baglamis bulunmaktayiz.
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Seed Treatment for Control of Cabbage Black Rot*

Ram KISHUN

Indian Institute of Horticultural Research

255, Upper Palace Orchards, Bangalore-560080, INDIA.

ABSTRACT

Investigations for the effectiveness of the seed treatment of cab-
bage with several antibiotics, fungicides and hot water for control of
black-rot disease revealed that soaking of seeds for 30 minutes in
Plantomyecin (100 ppm) gave best results in reducing the disease inci-
dence and also increasing the yield. The per cent disease control and
increase in yield in Plantomycin treated plots were 67.68 and 67.66 %,
respectively. Next effective treatments in the order of merit were Ag-
rimycin-100 and Paushamycin. Plantomycin was also found best at 7
different locations with disease incidence and yield of 10-50-16.19 %
and 164.5-401.75 Q/ha, respectively.

INTRODUCTION

Cabbage (Brassica oleracea var.
capitata Linn.) is an economically
important vegetable crop of India
and many other countries. This
crop is afflicted by a number of di-
seases. Black rot caused by Xant-
homonas campestris pv. campestris
(Pam.) Dye is a very serious dise-
ase which affects all the above gro-
und parts of the plant and causes

heavy losses. There are only stray
reports on control of this disease
of cabbage (Huber and Gould, 1949;
Rao and Das, 1981). In present in-
vestigations studies were underta-
ken for the control of cabbage black
rot by seed treatment and results
thus obtained are presented in this
communication.

* Contribution No. 254/83 of Indian Institute of Horticultural Research,

Bangalcre-56080, India,
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MATERIALS and METHODS

Experiments were conducted at
Indian Institute of Horticultural
Research Farm, Hessaraghatta,
Bangalore, India during Kharif
(July-October) 1980 and subsequ-
ently repeated in the same season in
1981 and also during winter (Novem-
ber-February) of 1981-82. The tre-
atments consisted of Agrimycin-
100 (15 % Streptomycin Sulphate
+ 1.5 % Tetracycline), Pausham-
yein (15 % Streptomycin Sulphate
+ 15 % Oxytetracycline), Plan-
tomycin (9 % Streptomycin Sul-
phate + 1 % Tetracycline + Vita-
min Bi2) (100 ppm), Bavistin SD
(2- (Methoxy-carbomyl) benzamida-
zole), Ceresan dry (Phenyl mercury
acetate) (2 gm/Kg seed) and hot
water. Seeds of cabbage (cv. Pride
of India) were inoculated by soa-
king for 30 minutes in bacterial
suspension of 107 CFU/ml and we-

re dried in shade. These inoculated
dried seeds were again soaked for
30 minutes in aqueous solution of
antibiotics, whereas Bavistin SD
and Ceresan dry were used as dry
seed dressers. Hot water treatment
was given at 50°C for 30 minutes
in water bath. Inoculated seeds wit-
hout any treatment served as Cont-
rol. All the treatments were repli-
cated for 4 times in randomized
block design. Antibiotics and Cere-
san dry alongwith control were also
tried on artificially inoculated seeds
during kharif season at 7 different
locations in Karnataka state. These
locations were Anekal, Bangalore
South, Kanakapura, Kolar, Malur,
Nelamangala and Ramnagaram.
Disease incidence was calculated on
the basis of number of plants in-
fected and for yield weight of he-
atls was recorded.

RESULTS

Data presented in Table 1 shows
that all the treatments were signi-
ficantly superior over control in
reducing black rot incidence in se-
cond and third seasons of testing
but in first season only Plantomycin
was significantly superior. Plan-
tomycin seed treatment was most
effective in all the seasons of tes-
ting. Next effective treatment was
Agrimycin-100 but is was signifi-
cantly superior over control only
in second and third seasons. Seed
treatment with Ceresan dry was
least effective.

Per cent disease control (Table

1) was maximum (67.68 %) in
Plantomycin treated plots followed
by hot water (59.91 %) and Ag-
rimycin-100 (59.68 %). Minimum
control (2291 %) was in Ceresan
dry treated plots.

More yield was also obtained from
the plots treated with Plantomycin
during all the three seasons (Table
1). Plantomycin was at par to Pa-
ushamycin and Agrimycin-100 du-
ring first season only. Paushamycin
and Agrimycin-100 did not differ
significantly from each other in all
the three seasons. Least effective
treatment was Ceresan dry which
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was at per with hot water treat-
ment in second and third seasons
and with Bavistin SD in all the
three seasons.

Per cent increase in yield (Table
1) was maximum (67.66 %) in
Plantomycin followed by Agrimy-
cin-100 (43.40 %) and Raushamy-
cin (41.51 %). Minimum increase
(2610 %) was in hot water treat-
ment.

Results presented in Table-2 in-
dicate, that out of three antibiotics
and one fungicide, minimum dise-
ase (10.50-16.19 %) and maximum

yield (164.5-401.75 Q/ha) of he-
ads were recorded in Plantomycin
treated plots at all the 7 locations.
Next effective teatments were Pa-
ushamycin and Agrimycin-100 at
all the locations as both the tre-
atments gave almost equal yields.
Maximum disease incidence (25.13-
3391 %) and minimum yield
(1125-255 Q/ha) was recorded in
Ceresan dry treated plots. More yi-
eld was recorded in all the treat-
ments at Nelamangala followed by
Bangalore South. Lowest yield was
recorded at Ramnagaram.

DISCUSSION

In present investigations cabba-
ge seed treatment with Plantom-
yein (100 ppm) for 30 minutes was
found most effective against black
rot. This is in concurrence with
those reported by earlier workers
in cabbage (Huber and Gould,

1949) and in cabbage and other
crops  (Klisiewicze and Pound,
1861) but Plantomycin has not be-
en tested by them. There is no re-
port on the control of cabbage
black rot by Plantomycin as a seed
treatment.

Present studies also revealed that
the next best treatments for cab-
bage black rot were Agrimycin-100
and Paushamycin. Agrimycin-100
has been reported effective against
black rot by Rao and Das (1981)
but they used it as foliar sprays.
Similar to Plantomycin there is no
report in literature on Pausham-

ycin against black rot of cabbage.
Hot water treatment was not
much effective in present trials, as
per cent increase in yield was mi-
nimum. It may be due to reduced
plant vigour. Similarly Huber and

Gould (1949) found seed treatment
with hot water reduced the plant
growth which in turn gives less yi-
eld. In present studies antibiotics
were found more effective as com-
pared to hot water. Humaydem et
al. (1980) also reported that seed
treatment with antibiotics was bet-
ter than hot water treatment which
is in confirmity with the present
results. Though there is not much
work on seed treatment for cont-
rol of black-rot but many workers
have reported control of black-rot
in Cauliflower (Shukla et al. 1979,
Saini and Parashar, 1981), Brassica
spp. (Humaydem et al. 1978) and
raya (Gandhi and Parashar, 1978).
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OZET

LAHANA SiYAH CURURLUGU (Xanthomonas campestris pv.
campestris «(Pam.» Dye) HASTALIGINA KARSI TOHUM iLAQLAMASI

Siyah Ciiriikliik (Black-rot) has-
talifimin kontrolunda, lahana to-
humlarina cesitli antibiyotiklerin,
fungisidlerin ve sicak su uygula-
masinin etkisi tizerinde yiiritiilen
calismalar sonucunda, tohumlarin
100 ppm dozda Plantomycin’de 30
dakika siireyle birakilmas: hastalik

siddetini diisiirmede en iyi sonucu
vermis ve ayni zamanda verimi de
arttirmigtir. .

Plantomycin ile ilacli parsellerde
hastalik kontrolu ve verimdeki ar-
t1g sirasiyla % 67.68 ve % 67.66 ol-
mustur. Plantomycin’i Agrimycin-
100 ve Paushamycin izlemistir.
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Strains of Tomato Leaf Curl Virus and Its Perpetuation
Under Field Conditions

K.S. SASTRY
Indian Institute of Horticultural Research, Bangalore-560080, INDIA

ABSTRACT

Strains of leaf curl virus of tomato, transmitted by the whitefly
(Bemisia tabaci Genn.) were isolated and categorised into three groups
based on symptomatology and transmission. Under field conditions,
this virus was found to perpetuate on the weed hosts like Acanthosper-
mum hispidum DC., Ageratum conyzoides L., Parthenium hysteropho-
rus L., Datura stramonium L., Euphorbia geniculata Orteg and Gynan-
dropsis pentaphylla DC and serves as source of inoculum to the to-
mato crop. The virus was also found to be naturally infecting the or-
namental crops like Zinnia elegans Jacq., Althaea rosea L. and Tagetes

erecta L.

INTRODUCTION

Among the virus and yellows
type of diseases infecting tomato
(Lycopersicon esculentum Mill) le-
af curl is the most devastating and
the extent of yield losses has been
reported upto 92 % (Sastry and
Singh, 1973). This disease is cau-
sed by tobacco leaf curl virus (Ni-
cotiara virus-10) and is transmit-
ted by the whitefly B. tabaci (Va-
sudeva and Samraj 1948). The in-
fected plants exhibit curling, rol-
ling, twisting and puckering of the

leaves with occasional vein enati-
ons on the lower surface. Periodical
surveys indicated that the disease
incidence varies from 3 to 18 % du-
ring winter months and upto 92 %
during summer months. The virus-
vector relationship is reported to
be semi-persistant type (Varma,
1959; Butter and Rataul, 1977).
While the discease incidence was
recorded lot of variations in sym-
ptoms were noticed, misleading the
correct identification of the virus
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TOMATO LEAF CURL VIRUS

involved. Hence attempts were ma-
de to study the cause for the va-
riation of symptoms. s

Even though the crop free period
was followed, however, raising a
healthy crop of tomato has become
difficult due to the large populati-
on of whitefly vector and perpetu-
‘ation of this virus on other alter-

nate hosts. During the surveys, so-"

me of the weed hosts present in
and around the tomato fields were

~ found to exhibit various types of

leaf curls and vein clearing sym-
ptoms and attempts were made to
identify the viruses infecting these
hosts. In this communication leaf
curl virus strains of toma‘o and
the alternate hosts in which the vi-
rus perpetuate under field condi-
tion is reported.

MATERIALS and METHODS

The cultures of the leaf curl vi-

rus isolates were maintained under
- insect proof glass house on the to-

mato var. «Pusa ruby». The colo-

nies of the whitefly vector were ma-
intained on cotton plants in the
glass-micro cagszs. For transmitting
the disease, the whiteflies were sub-
jected to fasting for a period of one
hr followed by 2 hrs each for acqu-
isition and inoculation feeding pe-

Three strains of leaf curl virus
were identified,  based on the dif-
ferential type of sympioms on to-
mato. The strain-1 always exhibi-
ted curling on leaves and the ena-
tions were not very - conspicuous.
The strain-2 showed clear dark gre-
-en enations in addition to the leaf
curl symptoms. The strain-3 exhi-
bited slight mottling symptoms fol-
lowed by purpling of the veins. All
the -three strains were transmitted
by the whitefly (B. tabaci) and the-
Te was no variation in the respec-

ricds. Initially, the virus isolates
cellected from the fields were ma-
intained on tomato plants by graf-
ting and further purified by trans-
mitting through whitefly. Subsequ-
ently the isolates maintained in the
glasshouse were grouped into three
categaries based on symptom ap-
pearance and the host range stu-
dies were made by inoculating the
test plants by the whitefly vector.

RESULTS

tive symptoms even after transfer-

‘ring the virus.

During the survey, it was noti-
ced that some of the weeds such as
A. hispidum, A. conyzoides, D. stra-
monium, P. hysterophorus, E. ge-
niculata and G. pentaphylla sho-

wed -leai curl symptoms. Trans-

mission tests to tomato and tobac-

€0 (Nicotiana tabacum var. Harri-

son’s spl.) through B. tabaci indi-
cated that all these six hosts are

‘harboured by the same tomato leaf
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curl virus and they serve as alter-
nate hosts for this virus. Even the
same virus was isolated from. the
ornamental plants like Z. elegans,

A. rosea and T. erecta which were.

showing leaf curl and vein enation
symptoms. The original symptoms

~were reproduced on these hosts by

back inoculation from the infected
tomato, through the :whiteflies.

DISCUSSION

Variations in the symptom ap-
pearance caused by tomato leaf
curl virus were generally noticed
both in the glass house and field
conditions. Very little work has be-
en done on this subject and in ear-
lier investigation from Sudan, Yas-

sin and Nour (1965) reported only .

two strains of leaf curl virus. In
the present studies three distinct
leaf curl virus strains were reported
based on symptomatology. Among
the three strains, strain-1 is most
commonly prevalent and of late
strain-3 is also appearing. sparin-
gly.

]

" ‘Further it was found that toma-

to leaf curl virus perpetuates on

atleast six weed hosts (A. hispidum,
A: conyzoides, D. stramonium, E.

geniculata,  P. hysterophorus and
G. pentaphylla) and three orna-
mental plants (Z. elegens, A. rosea
and T. erecta). It was also observed
that the whiteflies were found to

multiply on these hosts. 'In eariief
study from India, Vernonia cine- -

. rea, Sida rhomkifolia, Solanum nig-

rum, Schizanthus sps, Launaea hu- -
dicaulis, Euphorbia hirta, Flaveria
australasica and Blainvillea rhom- -
boidea were found to be alternate
hosts for léaf curl virus of tobacco
and tomato, both of which are ca-
used by Nicotiana virus-10 (Pruthi -
and Samuel, 1941; Mariappan and
Narayanaswamy, 1977). In the pre-
sent communication some more ad-
ditional alternate hosts for tomato
leaf curl .virus. were reported. -

.Generally, the chances for. the
outbreak of this dissase epidemics
will be more in an area where the
abundant infected weeds exhist. -
Successiul elimination of the weeds
by the application of weedicides or
by any other means, will help to
minimise the vector population and
inoculum source, so that there will
increase the chance for raising
healthy tomato crop.
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TOMATO LEAF CURL VIRUS

OZET

DOMATES YAPRAK KIVIRCIKLIGI VIRUSUNUN IRKLARI VE
TARLA KOSULLARNDAKI DEVAMLILIGI

Beyaz sinek (Bemisia tabaci
Genn.) tarafindan taginan doma-
tes yaprak kivircikligl virusunun
irklan izole edilmis ve simptoma-
tolojik ve tasinma esaslarina goére
u¢ kategoride guruplandiriimistir.
Tarla sartlarinda virusun Acant--
hospermum hispidum DC., Agera-
tum conyzoides L., Parthenium hys-
terophorus L., Datura stramonium

L., Euphorbia geniculata Ortag. ve
Gynandropsis pentaphylla DC. gibi
yabanci ot konukcularinda bulun-
dugu ve domates i¢in inokulum kay-
nag1 olusturdugu bulunmustur. Vi-
rusun dogal olarak Zinnia elegans
Jacq., Altheae rosea L. ve Tagetes
erecta L. gibi siis bitkilerini de in-
fecte ettigi bulunmugstur.
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Die Ausbreitung von Tabakvirosen im Agaischen Gebiet,
biologische, serologische und elektronenmikroskopische
Untersuchungen mit isolierten Viren

Uikh YORGANCI* und Seval SEKIN**

ZUSAMMENFASSUNG

Nach Untersuchungen im Freiland und mit Hilfe von Testpflan-
zen wurde der Verbreitungsgrad der viruskrankheiten an Tabak als
16 03 % ermittelt. Das meisgefundene Virus war das Tabakmosaikvi-

rus und drei Isolate von diesem Virus verursachten verschiedene
Symptome an Tabak. Ausserdem wurden Kartoffel-X-Virus, Kartof-
fel-X-Virus und Tabakringfleckenvirus identifiziert. Diese Isolate wur-
den serologisch untersucht und gegen eigene typische Isolate wurden
auch Antiseren produziert. Bei den elektronmikroskopischen Unter-
suchungen wurden die Dimensionen der Isolate bestimmt.

EINLEITUNG

Tabak ist eines der wichtigsten
Exportprodukte der Tiirkei und
sein Verkauf bringt erhebliche De-
visen. Ein grosser Teil davon wird
im Inland verbraucht. 55 % der
gesamten Tabakpreduktion kommt
aus der Agiis, die 50 % der Gesam-
tanbaufliche umfasst (2). Obwohl es
von dem 6konomischen Blickpunkt
her sehr bedeutend ist, wird aber

» Abteilung fiir Pflanzenschutz

auf die Verluste durch Tabakvi-
rosen keinen Wert gelegt (13).
Eiglentlich werden die Verluste
durch  viruskrankheiten nicht
erkannt, weil sie die Pflanzen nicht
gleich vernichten. Im Ausland wur-
den viele Versuche iiber die Einfliis-
se von Tabakviren auf Ertrag, Aus-
beute, Qualitdt und chemische Zu-
sammensetzung durchgefiihrt und

ss Abteilung filr Feldpflanzenbau Landwirtschaftliche Fakultit der Ege

Universitit, Bornova-Izmir/TURKEIL
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die Ergebnisse zeigen, dass sie diese
Eigenschaften beeinfliissen kdénnen
(14, 19, 20, 22, 23). Bis heute wurde
dieses Thema in der Tiirkei nicht
von diesem Blickpunkt aus be-
trachtet.

Mit dieser Arbeit wurden die Ver-
breitungsgrade von viruskrank-
heiten an Tabak im Agiischen
Gebiet festgestellt. Darum wurden
die Testpflanzen nach den Ergeb-
nissen von Gemeinschaftsversuc-
hen von CORESTA ausgewihlt und
die entstehenden Symptome ausge-
wertet. Und die Arbeiten von Vo-
gel und Bode iiber dieses Thema,
wurden ebenfalls verwendet (5, 6,
T8, 20, 11).

Die gewonnenen typischen Viru-
sisolate wurden elektronenmikros-

kopisch untersucht. Die Isolate
wurden auch mit den originalen

‘Antiseren, die vom Ausland” ge-

schickt wurden, serologisch iden-
tifiziert. Es wurden Kaninchen mit
gereinigten Virusisolaten gespritzt,
um auf diese Weise auch Antiseren
in beachtenswerten Mengen gegen
einheimischen Virusisolaten zu ge-
winnen. In dem zweiten Teil dieser
Arbeit wurde es aus den Feldver-
suchen mit den typischen Virusi-
solaten und vier Tabaksorten, von
denen drei heimisch sind, bestimmt,
dass die Viren den Ertrag und die
Ausbeute beeinfliissen kénnen. In
den gewonnenen Material wurden
die chemische Verdnderungen durch
Virusinfektionen mit Hilfe von
heuesten Methoden analysiert. Di-
eser Teil wird getrennt publiziert
werden.

MATERIAL und METHODE

Testpflanzen: Die bei den Virusi-
solationen und Identifikationen be-
nutzten Testpflanzen wurden mit
Hilfe der Literatur ausgewahlt, da-
mit sie alle Tabakviren erfassen
kénnen, und selbst geziichtet.

Die benutzten Testpflanzen sind:

Nicotiana tabacum cv. «Maden»

Nicoliana tabacum cv. «Xanthi-
ne» :

Nicotiana glutinosa I..

Chenopodium amaranticolor (Cos-
te et Reyn) '

Chenopodium quinoa Willd.

Vigna sinensis L. (Sorte' Black
eye)

Cucumis sativus L.
Capsicam annuum L.
Gomphrena globasa L.
Datura stramonium L.
Physalis floridana Rydb.
Petunia hybrida Hort.
Solanum demissum «Y»

Virusisolate: In den Untersuchun-
gen wurden die Proben benutzt, die
wahrend Befallsaufnahme gesam- -
melt wurden. Die folgenden Virus-
Isolate wurden sorgfiltic under-

- sucht: :

1. Akhisar (TMV-1): Ein typi-
sches TMV-Isolat. Es wurde “aus
einer Probe von ‘Akhisar, die “typi-
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sche: Mosaiksymptome zeigt, iso-
liert. Es wurde auch serologisch
und elektronenmikroskopisch iden-
tifizielrt.

2. Soma 1 (TMV-2): Diezes Iso-
lat verursacht Deformationen und
Anschwellungen an den Tabakblit-
tern. BEs wurde serologisch und
elektrecnenmikroskopisch als TMV
identifiziert.

3. Soma 2.: Es wurde Punkt-und
Kommaférmigen weisse Nekrosen
becbachtet. An den T=stpflanzen
wurde eine Mischinfektion von
TMV und Kartoffel-Y-Virus festge-
stellt und dies auch serologisch und
elektronenmikroskopisch bestétigt.

4. Kartoffel-X-Virus+TMV: Mit
Hilfe ven Testpiflanzen, serologisch
und elektronenmikroskopisch wur-
den die Viren, die diese Mischinfek-
tionen verursachten, identifiziert.

5. Tabakringfleckenvirus: Dieses
Virus wurde auch an Testpflanzen,

serologisch und elektronmikrosko-

pisch identifiziert.

6. Mugla (TMV-3): Dieses Isolat
wurde aus im Wuchs zurickgebli-
ebenden und vergilbten Tabakpflan-
zen isoliert und ebenfalls mit Test-
pflanzen, serologisch und elektron-
mikroskopisch identifiziert.

Methode

Survey-Methode: Um den Verbre-
itungsgrad der Viruskrankheiten

an Tabak im Agiischen Gebiet zu
bestimmen und um die Proben zu
sammeln, wurden Untersuchungen
(Survey) im Freiland in den Pro-
vinzen Izmir, Mani«a, Mugla, Ay- .
din, Denizli und Balikesir im Juli °
1977 durchgefiihrt. Bei der Feststel-
lung der . Probenzahl wurde der
Jahrresbericht 1976 der Vereinigung |
der Tabakexporteure verwendet (1).
Fir je 10.000 Ballen Tabakproduk-
tion wurde eine Probe vorgesehen,
Danach wurden aus izmir 53, Ma-
nisa 92, Mugla 25, Aydin 8, Denizli =
14 und Balikesir 12 und insgesamt,
204 Proben entnommen. Auf einem
Feld wurden an fiinf Stellen insge-

samt 100 Pflanzen kontrolliert und

die Zahl der Krankheitssymptome
zeigenden Pflanzen notiert. Von
einem Feld wurde eine Mischprobe
entnommen. Die entnommenen
Proben wurden getrennt in Polye-
tilenbeutel in einer Eisbox trans-
sportiert und in einer Kiihltruhe
bei —35°C aufbewahrt. i

Isolierung und Identifizierung
von Viren mit Hiife von Testpflan-
zen: Die fir die Versuche benutzten
Testpflanzen wurden unter kontrol-
lierten Bedingungen im Gewéichs-
haus oder in Klimariumen geziic- -

“htet und im geeigneten Alter wur- "

den sie mit virusinfizierten Pflan-
zensaft mechanisch inokuliert.

Die Reinigung von Viren: Um die
Antiseren zu produzieren und vo-
rallem die serologischen Beziehun-
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gen zwischen TMV-Isolaten zu bes-
timmen wurden die Virusisolate ge-
reinigt. Fiir die Reinigung von
TMV-Isolaten, Kartoffel-Y-Virus
Methode 1, fiir Kartoffel-X-Virus
Methode 2 bei Yorganci (27) und
fiir Tabakringfleckenvirus die Met-
hode von Steere (25) und Schade
(21) benutzt.

Spektrophotometrische Messun-
gen: UV-Absorbtionspektren von Vi-
rusisolaten wurden mit Hilfe eines
PYE Unicam SP-8-100 UV-VIS
Spektrophotometer zwischen 200-
350 nm Wellenlinge gemessen und
danach wurden die Konzentrati-
onen von Viruspriparaten errech-
net.

Serologische Methoden: Als Ver-
suchstiere benutzte Kaninchen
wurden mit den konzentrierten Vi-
ruslosungen intravends injiziert
(26). Die Injektionen erfolgten bis
man den gewiinschten Titer erzielt
hatte. Danach wurde Blut entnom-

men und durch Zentrifugation die
Antiseren hergestellt. Die serolo-
gische Teste wurden nach dem
Agargeldiffusionstest und Micro-
presipitintest durchgefiibrt (3, 18,
27).

Methoden fiir die elektronenmik-
roskopischen Untersuchungen:

Um die isolierten Viren elektro-
nenmikroskopisch zu untersuchen
wurden die Safte von infizierten
Blattern durch niedrigtourige Zen-
trifugation grob gereinigt. Fiir die
isometrische Viren wurden gere-
inigte Priaparate benutzt. Aus die-
sen Losungen wurden auf Formvar
beschiechteten Objekttrigern kleine
Tropfchen abpipetiert. Nach der
Trocknung wurden sie mit 1 % igen
Na-Phosphotungstat pH 6.5 nega-
tiv kontrastiert (15). Bei diesen Un-
tersuchungen wurde ein JEOL JEM
100 C Elektronenmikioskop benutzt. -
Mit Hilfe von Vergrosserungen wur-
den die originalen durchschnittlic-
hen Dimensionen berechnet (27).

ERGEBNISSE

Die Ergebnisse von Befallserhe-
bungen und Isolationen: Von allen
gesammelten 204 Tabakproben
wurden ein oder mehrere Viren iso-
liert und der Prozentsatz der viru-
sinfizierten Pflanzen wurde als

o

gewogener Durchschnitt errechnet.
Der Verbreitungsgrad von Virus-
krankheiten an Tabak im Agéischen
Gebiet wurde in Tabelle 1 darge-
stellt.
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Tabelle 1. Der Verbreitungsgrad der Viruskrankheiten auf
Tabakfeldern im Agdischen Gebiet im Jahre 1977

Die Namen Die Zahl der Flache Virusinfizierten
der Provinz kontrollierten (Dekar) Pflanzen %
Felder
izmir 53 336,5 17,38
Manisa 92 738,5 13,41
Mugla 25 192,0 21,73
Aydin 8 39,5 10,40
Denizli - 14 102,0 5,46 -
Balikesir 12 58,0 45,14
Gebietsdurch- 204 Gesamtflache 16,03
schnitt 1466,5

Obwohl die Wachstumsstadien von
Tabakpflanzen eine gewisse Wir-
kung haben, wurden héchsten Ver-
breitungsgrade in den Provinzen
Balikesir (45,14 %) und Mugla
(21,87 %) festgestellt. Der Nied-
rigste war in Denizli mit 546 %.
Der Verbreitungsgrad der Virus-
krankheiten an Tabak in Agéischen
Gebiet wurde durchschnittlich mit
16,03 % berechnet.

Wenn man die Prozentsidtze der
Viruskrankheiten beobachtet, kann
man leicht feststellen, dass das
Verbreitetste Tabakmosaikvirus
(TMV) ist. Im Agiischen Gebiet
gibt es drei verschiedene TMV-Iso-
late, die an Tabak unterschiedliche
Symptome verursachen. Das erste
Isolat ruft an den jungen Blittern
normale Mosaikerscheiningen und
Blattdeformationen hervor. Es

kommt kein ausserordentliches Zu-
riickbleiben des Wachstums der
Pflanze vor. Beim zweiten Typ beo-
bachtet man Verkriduselung, Grob-
heit und Mosaikerscheinungen an
den Bldttern. Die Blitter werden
ziemlich dick und stirker. Das drit-
te Isolat verhindert das Wachstum
an Tabakpflanzen, die Pflanzen
verkiimmern und verfirben sich
nach gelb. Diese Symptome kom-
men besondern unter ungeigneten
Boden-und Klimabedingungen vor.
Aber die Inokulationen bewiesen
dass die TMV-Infektionen zugleich
vorhanden waren. Ausser TMV
konnte man  Kartoffel-X-Virus
(PVX), Kartoffel-Y-Virus (PVY)
und Tabakringfleckenvirus (TRSV)
isolieren und diese Viren waren
meistens in Mischinfektionen mit
TMV auffindbar (Tabelle 2).
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Tabelle 2. Der Prozentsatz der isolierten Viren.

Viren Der Prozentsatz (%)
TMV (1) 90,2
TMV (2) 0,98
T™V (3) 441
Kartoffel-X-Virus 2,94
Kartoffel-Y-Virus 0,49

' 0,98

Tabakringfleckenvirus

Die Ergebnisse von Inokulationen
der Testpflanzen: Der Vergleich der
Symptome an den geeigneten Test-
pflanzen, die durch verschiedenen
Virusisolate verursacht werden, er-
moglicht eine grobe Identifizierung
dieser Viren. In dieser Arbeit wur-
den die Symptome an den Testpi-
lanzen, deren Namen in Material
angegeben sind, beschrieben und
die Ergebnisse in der Tabelle 3. dar-
gestellt. :

Die Ergebnisse der Reinigungs-
versuche: Die gewadhlten Reinigngs-
methoden waren meistens erfolg-
reich. Infolgedessen  konnte man

in geniigenden KXonzentrationen, -
keine  Pflanzenproteine enthalten-..
de, gereinigte Préparate gewinnen,

um Antiseren zu produzieren und

zu testen. In den gereinigten Pré- .

paraten erreichte die reine Virus-
menge fiir TMV bis 30 mg pro mili-
liter. Bei den anderen Viren konnte
man in geringeren aber dennoch

= e

reichlichen Mengen Viren gewin-

‘nen.

Die Ergebrisse der serologischen
Tests: Die Virusisolate des Tabaks
wurden serologisch mit den origi-
nalen Antiseren von TMV, Kartof-
fel-X-Virus, Kartoffel-Y-Virus und
Tabakringfleckenvirus, die aus
Déanemark, Deutschland, Holland
geschickt worden sind, identifiziert.
Selbst wurden besonders gegen

. TMV Isolaten in grossen Mengen

mit hohen Titern und gegen an-
deren Isolaten in geniigenden Men-
gen Antiseren produziert. Die Er-
gebnisse der serologischen Tests,
die mit diesen Antiseren durchge-
fiihrt wurden, um die serologischen
Beziehungen zwischen den TMV-
Isolaten zu bestimmen, wurden in
der Tabelle 4 gezeigt. In dieser Ta-
belle wurden die Ergebnisse der -
Tests zusammengefasst, dies sind
bei den drei TMV-Isolaten - mdglic--
hen 3 homologen und 6 heterolo-
gen Kombinationen.
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rologischen Tests bewiesen, dass es
zwischen den Proteinzusammenset-
zungen dieser Isolaten keine erheb-
liche Unterschiede gibt.

Wie man aus der Tabelle ersehen
kann, ergaben sich gegen drei TMV-
Isolate Antiseren mit zeimlich ho-
hen Titern. Die Ergebnisse der se-

Tabelle 4. Die Ergebnise der mit den Antiseren von der drei Isolaten
des TMV durchgefiihrten homologen und heterologen Teste*

Antiseren Virusisolaten
T™V (1) TMV (2) TMV (3)
TMV (1) 2048 128 2048
1,25 1,25 1,25
T™V (2) 2048 128 2048
1,25 1,25 1,25
T™V (3) 20_48 ' 32 2048
2,5 2,5 1,25

* Der Zahler des Quotienten stellt den reziproken Wert der letzten
Antiserum-Verdiinnung dar, bei der noch eine Prizipitationslinie im
Agar-Geldiffiisionstest auftrat.

Der Nenner gibt die jeweils entsprechende Antigenkonzentration in
mg Virus pro. ml an.

Die Ergebnisse der Elektronenmikroskopischen Untersuchungen:
Fiir die elektronenmikroskopisch untersuchten Virusisolate wurden
folgende Dimensionen ermittelt:

Kartoffel-Y-Virus 730 nm Linge
Kartoffel-X-Virus 515-520 nm Linge
TMV-Isolate 285-320 nm Lénge

Tabakringfleckenvirus etwa 30 nm Durchmesser.

Die Beobachtungen der Vektor- die beim Saugen gesehenden Blatt-

Insekten: Wahrend der Freilandun-
tersuchungen wurden auch Vektor-
nsekten beobachtet und besonders

lause gesammelt. Alle Proben wur-
den als Myzus persicae identifiziert.

DISKUSSION

1. Die Verbreitungsgrade der Vi-
ruskrankheiten an Tabak und die
Ergebnisse der Isolationen.

Aus insgesamt 204 Proben wur-
den ein oder mehrere Viren isoliert.
Wenn die Provinzen verglichen wer-
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den, bekommen Balikesir und iz-
mir die vorderen Stellen (Tabelle
1). Der Verbreitungsgrad in Bali-
kesir wird deswegen héher sein, weil
zu dieser Provinz verhiltnisméissig
spiat gefahren wurde. Demgegenii-
ber trat der niedrigste Verbreitungs-
grad mit 546 % in Denizli auf.
Dies konnte durch die Hohenlage
der Probennahme verursacht wor-
den sein, wo infolgedessen die Po-
pulationen der Blattliuse verhilt-
misméssig niedrig waren. Dazu wa-
ren die Tabakpflanzen in dieser
Zeit noch jung und das Pfliicken
hatte noch nicht begonnen. Mit
dem Beginn des Pfliickens werden
die Verbreitungsgrade noch hoher.
Der Provinz Denizli folgten die Pro-
vinzen Aydin und Manisa.

Die Isolierten Viren: Bei der Iden-
tifizierung der Viruskrankheiten an
Tabak wurden Lucas (17), Berger
(5, 6, 7, 8), Bode und Klinkowski
(9), Bode und Vogel (10, 11) und
Description of plant Viruses (4, 12,
16, 24, 28) benutzt. Diese Identifi-
zierungen wurden mit serologischen
und elektronmikroskopischen Er-
gebnissen befestigt. Unter den iso-
lierten Viren aus den 204 Proben
ist TMV das Verbreiteste und die-
ses Virus hat verschiedene bzw. drei
Stimme. Disce Stimme wurden un-
ter Abschnitt Ergebnisse n#her
beschriben. Fiir unser Gebiet kann

TMV (3) der wirksamste Stamm
sein und dieser Stamm kann be-
sonders filir Burley-Tabaksorten
gefdhrlich sein, deren Anbau fir
die Zukunft in unserem Land
geplant wird. Es wurde in den
Feldversuchen beobachtet, dass die
mit TMV (3) inokulierten Ta-
bakpflanzen in Burley S; Perzel-
len zu Grunde gegangen oder zi-
emlich im Wuchs zuriickgeblieben
waren. Ausser TMV-Stimmen wur-
den auch Kartoffel-X-Virus, Kar-
toffel-Y-Virus und Tabakringflec-
kenvirus in Mischinfektionen mit
TMV angetroffen. Mit Hilfe der
verschiedenen Testpflanzen isolier-
ten Viren wurden auch vom Aus-
land geschickten Antiseren getes-
tet und positive serologische Reak-
tionen festgestellt. Die fiir die elek-
tronenmikroskopisch untersuchten
TMV-Stdmme, Kartoffel-X-Virus,
Kartoffel-Y-Virus und Tabakringf-
leckenvirus  ermittelten  Werte
stimmten mit der Literatur in Form
und Grosse dieser Viren iiberein (4,
12, 16, 24, 28). Gegen diesen Viren
wurden originale Antiseren produ-
ziert und damit wurden insbeson-
dere die serologischen Beziehungen
zwischen den TMV-Stimmen niher
untersucht. Obwohl sie ziemlich un-
ter S. Schiedliche Symptome an Ta-
bak hervorriefen, zeigten sie keine
besonderen serologischen Differen-
zen.
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OZET

EGE BOLGESINDE TUTUNLERDE VIRUS HASTALIKLARININ
YAYILISLARI, ELDE EDILEN iZOLATLARLA BiYOLOJIK,
SEROLOJIK VE ELEKTRONMIKROSKOPIK ARASTIRMALAR

Ege Bolgesinde tiitiinlerde virus
-hastaliklarinin yayiliglarini - sapta-
mak amaciyla survey yapilmig ve
toplanan 204 ornekten test bitkileri
kullanilarak bir veya birkac virus
izole edilmistir. Virusla enfekteli
‘bitkilerin yiizdesi alana orantili
olarak ifade edilmis ve yayilis ora-
m. % 16,03 olarak bulunmustur.
TMV basat virus olup bu virusun
iic izolati, tiitiinde farkll beliriiler
olusturmaktadir. Bundan bagka Pa-
tates X-Virusu, Patates Y-Virusu
ve Titin Halkali Ieke Virusu sap-

TMV-Izolatlan
Patates X-Virusu

Patates Y-Virusu 730 nm

tanmigtir ve bu viruslarin serolojik
olarak tanilamalari yapilmigtir.
Aritmalar sonucunda amaca yeterli
miktarlarda virus elde edilmis ve
kendi tipik izolatlarimiza karsi an-
tiserum tretilmistir. Heterolog test-
lerde TMV-izolatlarn tiitlin lizerin-
de farkli belirtiler olusturduklarn
halde birbirleriyle cok iyi reaksiyon
vermiglerdir. Virus  izolatlarinin
elektronmikroskopik . incelenmeleri
sonucu asagidaki boyutlar saptan-
mistir:

285-320 nm Uzunluk
515-520 nm »

- Titiin Halkali Leke Virusu 30 nm ¢ap.
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OUTBREAKS

Alternaria Spot Disease on Sesame

Mahdume ESENTEPE

Regional Plant Protection Research Inmstitute, Bornova-lzmir, TURKEY

Sesame is a plant which is used
for seeds, oil and oil-cake. Growing
land of this plant has gradually
increased since it was grown as a
second crop. According to the sta-
tistics in 1980, totaly 17501 hectars
area was sown in Aegean Region
(Anonymous, 1980).

During second crop survey in Ay-
din, disease symptoms were seen on
stem, leaf and pod of first crop se-
same. These diseased samples were
taken and brought to the labora-

tory and transfered into the petri
dishes. At the end of the isolation
studies, Alternaria sesami (Kaw.)
Mohant and Behera was found as
the causal agent of this disease.

This pathogen was found first
on sesame at Manisa by Go&belez
(1960) in 1954. Then this fungus
was found tobe carried by seed (Gd-
belez 1964).

Seed samples were taken from

the store-house where the sesame
seeds of field with 100 % disease
incidence were stored. Of seed
samples brought to the laboratory,
200 were used for agar pla‘te met-
hod and 200 were used for blotter
method.

In blotter methed, seeds were not
sterilized but in agar method sesa-
me seeds were sterilized with sodi-

um hypochloride (% 0.5) then 10
seeds were placed in each dish.
PDA medium was used for agar
plate method. These were incuba-
ted at 20 + 2°C under alternating
cycles of 12 hours light and 12
hours darkness. After 7 days incu-
bation every seed was examined un-
der a stereomicroscope with 10
magnification for the presence of
A.sesami and it was found that
A.sesami was carried by seed at
the rate of 63,5 % and 16,5 % in
blotter and agar plate method res-
pectively.
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ALTERNARIA SPOT ON SESAME

The fact that A.sesami was at
lower rate in agar plate method
may be due to death of its spores
on seed-surface during sterilization.

Owing to the fact that this pat-

hogen is carried by seed at a high
rate and gives rise to a serious da-
mage in the fields where it occurs
detailed investigations must be car-
ried out on it.

OZET
SUSAM’DA Alternaria LEKE HASTALIGI

Aydin’da ikinci iiriin susam igin
yapilan survey sirasinda birinci G-
riin susamlarda govde, yaprak ve
kapsiil lekesi geklinde % 100 ora-
ninda hastalik gorilmiistiir. Alina-
rak laboratuvara getirilen érnekler-
den yapilan izolasyon caligmalari
sonunda bu hastalifa neden olan
etmenin Alternaria sesami (Kaw.)
Mochant and Behera oldugu saptan-
mugtir.

Hastaligin % 100 oraninda go-

rildiigii tarlanin iriintiniin kaldi-
rildig1 depedan temin edilen to-
humlarin 200 tanesi nemli hiicre
(Blotter), 200 taneside agar yon-
temine gére kiiltiire alinmstir.

Bir haftalik inkubasyondan son-
ra petri kabinda gelisen funguslar
mikroskopta incelenmis ve A. sesa-
mi’'nin tchumla nemli hiicre ydnte-
minde % 63,5, agar yonteminde ise
% 16,5 oraninda tasindigl saptan-
mistir.
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FIRST REPORT

Verticillium Wilt of Plum in Turkey

Aytiill SARIBAY and Tank DEMIR

Regional Plant Protection Research Institute Bornova-Izmir, TURKEY

During a study in August 1984,
the typical symptoms of Verticil-
lium wilt were chserved in four ye-
ars old plums (Prunus cerasifera
cv. papaz) in Menemen (iZMIR)
for the first time. The symptoms
were characterized by discolcura-
tion and wilting of leaves and de-
foliation of shoots, vascular brow-
ning of the twigs (Fig. 1, 2). Re-
cently infected trees displayed par-
tial drying, but severely infected
trees showed die-back and someti-
mes the whole tree is killed by the
disease. These are also the other
typical symptoms of Verticillium
wilt.

The results of the isolation stu-

dies which were carried out accor- .

ding to standart method, revealed
that Verticillium dahliae Kleb. was
the causal agent. This is the first

record of Verticillium wilt on plums.

1t is worthy to state that above
mentioned plum orchard was situ-
ated on formerly cotton growing
area.

Verticillium wilt symptoms seen
on peach and apricot trees in the
same vicinity where the plantati-
ons were established on the cotton
growing area too (SAYDAM et al,
1971; SARIBAY et al., 1973). The
discase was observed in a fruit-tree
nursery which was also established
on the cotton growing area in Sa-
ruhanli (MANISA), in 1982. Espe-
cially apricot seedlings were almost
killed by Verticillium wilt.
Therefore, this problem must be
taken into consideration before the
establishing new orchard plantati-

ons.
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VERTICILLIUM WILT-OF. PLUM.

Fig. 2. Vascular browning of plum twigs.
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A. SARIBAY and T. DEMIR

OZET

ERIKLERDE VERTISILYUM SOLGUNLUGU

1984 yih Agustos ayinda fiiretici-
den gelen sikayetler iizerine yapi-
lan survey calismalarinda Mene-
men’de dort yasindaki bir erik (pa-
paz erigi) bahcesinde Vertisilyum
solgunlugu belirtilerine rastlanmig-
tir. Enfekteli agaclarda yapraklar-
da renk degisimi, solgunluk, siir-
glinlerin ¢iplak kalmasi, iletim de-
metlerinde renk degisimi, tek ta-
rafll, ileri hallerde tiim dal kuru-
malar1 dikkati ¢cekmis ve yapilan
izolasyonlar sonucunda Verticillium
dahliae Kleb. fungusu izole edil-
mistir. Bu Tiirkiye icin eriklerde
ilk kayittir.

Hastahigin gorildiigii erik bahge-
sinin pamuktan bozma bir arazi olu-
su ayn1 yorelerde oOnceleri pamuk
tarimi yapilan topraklarda kurulan
seftali ve kayis1 bahgelerinde de
Vertisilyum solgunlugunun sorun
olmasi, 1982 yiinda Manisa - Saru-
hanli’da pamuktan bozma bir ara-
ziye kurulan meyve fidanlifinda
ozellikle kayis1 fidanlarinin aym
hastalik yliziinden hemen tama-
men elden ¢ikmasl, yeni kurulacak
plantasyonlarda dikkatle iizerinde
durulmasi gereken bir konuyu or-
taya koymaktadir.
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FIRST REPORT

First Report on A New Virus Disease of Anise

Semih EREKAN

Department of Plant Protection, Faculty of Agriculture University of Ege,

Izmir, TURKEY

Anise (Pimpinella anisum L.) is
a medicinal and spicy crop grown
especially in the western part of
Turkey. In recent years, the culti-
vation of this plant has been re-
markably raised as it provides a
geed profit to the growers. In cour-
se of the last two growing seasons,
it was observed that a virus disease

had become a sericus problem in
anise plantings. The virus involved
caused first yellow spotting (Fig.
la) and, later vein clearing (Fig.
1b) and distortion on the anise le-
aves. At the further stage, the in-
fected plants stunted and, in cer-
tain cases, dried.

Fig. 1. Symptoms of CMV on anise plants.

(c: healthy leaf)

To determine the host range of
the virus in question, mechanical
incculation trials were performed
with sap obtained by homogenizing
the infected leaves in 20mM phos-

phate buffer (pH 7,2) with thiog-
lycollic acid. '
The virus developed local lesions
cn Chenopodium amaranticolor, C.:
quinoa and Vigra unguiculata. Da-
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A NEW VIRUS DISEASE OF ANISE

tura stramonium and Gomphrena
globosa showed local spots and
then, systemic syptoms like mot-
tling and distortion on young le-
aves. Apium graveolens, Cucumis
sativus, Nicotiana glutinesa and N.
tabacum cv. Samsun recated with
a proncunced mosaic, crinkling and
deformation on the leaves. These
all symptoms are in aggrement with
those of cucumber mosaic virus
(CMV) compiled by Francki (2).

The physical properties (DEP 10-3
10-4, TTIP 65 to 70°C and LIV «20°C»
5to 6 days) and the positive reac-
tion with CMV-antiserum proved
the identification as CMV, conside-

ring the data in earlier works (1,
2, 3, 4, 5).

CMV was the predominant virus
and the disease incidence was at
high levels in anise plantings. In
our opinion, this state could be
attributed to the intensity of vector
(aphid) population in growing sea-
son. Moreover, due to the host ran-
ge of this virus includes a number
of weeds which may be exist thro-
ughout year, these hosts can serve
as additional virus reservoirs. In
order to partially prevent the spre-
ad of CMV in anise growing areas,
therefore, all efforts should be di-
rected to control vector and reser-
voirs of CMV.

OZET

YENI BIiR ANASON VIRUS3

Ege Bolgesi'nde yetistirilen ana-
sonlarda, yapraklarda baslangicta
sar1 lekeler, daha sonra damarlar-
da renk agilmas gibi belirtiler olus-
turan bir virus hastalig bulunmus-
tur. Vejetasyonun daha ileri evre-
lerinde, virusun anasonlarda ciice-
lesmeye ve bazen de kurumaya ne-
den oldugu goézlenmigtir. Test bit-
kilerindeki belirtiler, fiziksel ozel-

HASTALIGI’NIN iLK KAYDI

likler ve serolojik ilisikler dikkate
alinarak, soz konusu virusun hiyar
mozayik virusu oldugu saptanmis-
tir. Virusun yaygin olarak goriildii-
gl anason uretim alanlarinda afit
populasyonunun da yogun olmasi,
bu virusun epidemi olusturmasinda
afitlerin 6nemli rol oynadigini agik-
lamaktadir.
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NEW RECORD

Powdery Mildew on Calla Lily (Zantedeschia sp.)

Emel SEZGIN, Emin ONAN, Ayhan KARCILIOGLU and Mahdume ESENTEPE

Regional Plant Protection Research Institute, Bornova, Izmir, TURKEY

The disease was, for the first ti-
me, seen on calla lily in greenhou-
ses at Bademler (Izmir) during
November in 1984. At first, necro-
tic spots on diseased leaves are of
irregular shapes and light color but
soon turn dark brown. Conidiopho-
res and conidia of fungus develop
on them (Picture, 1). It was found
that this fungus is a species be-
lenging to Leveillula genus accor-
ding to microscopic examination.

In literature, there is no knowledge
on this pathogen but it is recorded
to be seen on calla lily in North of
Africa. HIRATA (1966) reported
that he observed powdery mildew
on this host in North of Africa and
that is Leveillula taurica. (Lev.)
Arn. At the studies ever done on
powdery mildew in Turkey, there
is no evidence that it was observed
on calla lily.

OZET

KALA (Zantedeschia sp.)’DA KULLEME HASTALIGI

Hastalik ilk kez, 1984 yili Kasim
ayinda Seferihisar - Bademler (iz-
mir) kdylinde yetistiriciye ait kala
seralarinda goriilmiistiir. Hastalikh
bitkilerin yapraklarinda diizensiz
sekillerde onceleri acik daha sonra-
lann koyu kahverengine donen nek-
rotik lekeler olusmaktadir. Bu nek-
rotik lekelerin {izerinde fungusun
konidiofor ve konidileri gelismek-

tedir (Resim, 1). Yapilan mikros-
kopik inceleme ile etmenin Leveil-
Iuia genusuna ait bir tir oldugu
saptanmigtir. Kiilleme hastaliklan
ile ilgili yurdumuzda yapilan ¢alis-
malarin taranmasi sonucu kala tize-
rinde Kkiilleme hastalifinin saptan-
digma dair hicbir kayda rastlan-
mamstir,
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POWDERY MILDEW ON CALLA LILY

Picture 1. Powder mildew on calla lily.
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