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A Suitable Medium for Production of Solu'ble Red Pigment
by Some Strains of Macrophornina phaseoli (Maubl.) Ashby

lsmoil ItLUrUg
Biological Control Research Instltute, Antalya, TIIRKEY.

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. fire best pigment prod.uction
occured on the medium which contained 30 g Potato, 1.5 g Yeast
extract, 1.? g Agar No.3 (Oxoid, L13), 100 cc DistiUed water (pH ?),
in darkness, at 27"C and 3 days after inoculation.

fire 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, chict<-pea, carna-
tion and olive produced poorly; the 3 isolates obtained from s€same,
fla:< and cucurnber produced a dense colour on the mentioned medium
under the conditions given above. It was thought tbat the last B M.
phaseoli isolates proba.bly belong to ssp. ses€rmica.

INTBODUCfiON

An isolate of Macr.ophomina pha- ons observed easily of a variation
. _sesli (Maubl.; Ashby that was iso- at subspecies level.

-:.4at&, from onion produced a solub- The importance of variations in
le red pigment in PDA (Potato species of fungi from the point of
Dextrpse Agar) under some condi- view of phytomedicine is that, dif-
tions, but the two others from be- ferent strains of the same species
an did not. It was thought that the can attack the culture plants at va-
difference in pigment production rious degrees.
between the first isolate and the Ttre 3 subspecies named as ssp.
otlrers may be one of rnanifeshati- typica, ssp sesamica.and ssp. inter-
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MAGBOPEOMINA PEAIITOI,I . (MAUBL.) ASHBY

mdia in Palestine (Reichert and
Elellinger, 1947) and India (Kul-
karnr and Patrl, 1966) of a PotYPha-
gous fungus M. phaseoli have been

determined

Pigment production in fungi se-

ems a.s a feature varying according
to ttre conditions frequentlY, but
pigmentation has also a hereditary
aspect in many cases. Liily 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
brace el.emenfis, 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 (19?1)

tras aiso stated that the blue region
of spectrum and the raYs near TJV

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

Ttre aim of this work was to
study the conditions of the produc- 'l
tion of red soluble pigment which 

, Ioccurs only in some strains of M.
phaseroli, and to improrre a medium
on which these strains will always
pro'duce pigment under the deter-
mined conditions. It was supposed
that the pigmentation can be incre-
ased by adding CaCOr 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
c'oritained 1 g Yeast extract and 1

g CaCOr. Subsequently, it was wor-
ked on this result ob,tained by chan-
ce.

IVXATERIAI"f} and UIETTIO,DS

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

1. The effects of some ingredi-
ents of mediurn: All the elements
except agar of the medium given
above were investigated one by one.

fire isolates SPF.1 from onion, SPF.

B and SPF.12 from bean were used
in the experiments.

For preparing the media, all oi
the dry materiais 'were Put into
flasks. An extract obtained by bo-
iling the potatoes in distilled water
was filtered and poured uPon the

materials in the flas[<s. After steri-
lization for 45 minutes at 110'C,
the media were poured into tlle
Petri dishes. The media contained
CaCOr were cooled dourn to 50-55"C

af'ter sterilization, and were agita-
ted thoroughly to disperse the
CaCOr into medium homogeneo-
usly, and. then were poured into
the dishes.

Ttre 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.

,'1

.
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fect of CaCOe, {the 0.0, 0.5, 1.0 and
2.0 g CaCOr 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
Fotatq 1.7 g Agar and 100 cc Dis-
tilled water.

c. The O, 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 fo,r determining the
effect of yeast extract, the 0.0, 0.b,
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 CuSOr.SHzO and FeSOa.
7H:O were investigated. Ttre salts
were added into the basal mediurn
contained 30 g Potato, 1.5 g Yeast
extract, 1.5 g CaCOa, 1.7 g Agar
and 100 cc Distilled water, ;before

sterilization. Tfie final concentrati-
ons of salts were 10 ppm.

In this part of the work, the iso-
lates SPF.1 from onion and SF.2?0
from cucumber were used. Ttre ino-
culations were made with six rep
lications. Ttre rrsults were observed
after an incubation for 3 days, at
2l ( + 1)'C.

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

fire isolate SF.2?0 from cucum-
ber, which produced the red pig-
ment more evidently than SpF.l
on the previous media, was used
as the material of the work. Ttre
experiments were carried out by
wing the medium contained B0 g
Potato, 1.5 g Yeast extract, l.b g
CaCOr, 1.7 g Agar and 100 cc Dis-
tilled water. Ttre pI{ of media was
adjusted to 6.5-7 in the experiments
for determining the effects of te.m-
perature and tight.

1. The experiment for the effect
of temperature was carried out as
five replications. Ttre colonial
growth, the formation of sclerotia,
and the production of the soluble
red pi.gment were determined at
three different temperatures, Z0
(+ 1)'C, 2'l (+ 1)'C, 34 ( + 1)"C
and, 3 and 5 days after inoculation.

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

-55-



MAGBOPSOMTNA TASIOII 
(MALBL') ASHBY

lamps ahove the 40 cm of the dis- cubation for 3 and 5 days at 27'C'

hes, with 12 h intervals. Ttre re- C. Testing some isolates of M'

sults were obs€rved after 3 days. phaseoli for the soluble red

S.Ttreexperimenttofindoutpigmentproductuon:
the effect of hydrogen-ion concent- Tthe 11 isolates from various

ration was carried out as four rep plants were tested- The test was

lications. cacog was not used at earried out as three replications,

the medium because it would be and the medium on which the ef-

able to affect on the results. The feet of temperature had been expe-

pH sf the medium was adjusted to rienced was used. fite pH of medi-

i, 5, 7,9 and 11 by adding lactic um was 6.5. Ttre results were obser'

acid or KoH after sterilization. The ved after an incubation for 4 days,

results were observed' after an in- at 27 ( + r1"c' in darkness'

REF'T'LTSI

A. fire most suitabie medium for
pigmentation:

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

a. CaCOs: The Pigment Produc-
tion oceurred equailY in all the
agar pla,tes on which the isolate
SPF.1 had been Plan'ted, without
in connection with amount of
CaCOs in the medium, whereas no
pigment production was observed in
the plates on which SPF.B and 12

had been planted as check.

b. Dextrose: There were not anY
difference ,between characters in
point oJ the formation of the red
pigment. TXre soiuble red Pigment
could be observed better in the p1a-

tes without dextrose because less

sclerotia were produeed.
c. Potato: Ttre Pigment was not

observed in the Plates on which
SPF.B and L2 had been Planted. In
the other plates on which SPF.I
had been planted, the red Pigment
was not produced at those without

pctatA but both red Pigment and
sclerotia were produced increasingly
in correlation with the increasing
amounts of potato at those conta-
ined potato (Table 1).

d. Yeast extract: SPF.I didn't
produce the soluble red pigment in
the agar plates which did nst con-

tain yeast extract, whereas the sa-

me isolate produced pigment incre'
asingly in correiation with the inc-
reasing amounts of Yeast extract
at the other plates contained yeast

extract (Table 2).

2. fire effects of CuSO'r and ,

FbSO.r:

There was not any difference
from the poi4t of the red Pigment
production between the plates with
and without salts.

B. Ttre effects of temPerature,
visible light and hYdrogen-ion

concentration:
1. Temperature: A tYPical red

colour took place at 27'Q while pig-

,1

r;
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Table 1. ftre pigmentation of the isolates of M. phasdoli on the,media
contained potato in increasing amounts

Ttre amounts of potato in 100 cc medium

Isolates 2og 4og 6og0g
Pi'gment sPr'.1 ++
production SPF.8

sPF.12

: No Pigmentation
+ :Moderate D :

' ++ : Dense ),

Tabte 2. The pigmentation of the isolate SFF.1 of M. phaseoli on the
media contained yeast extract in increasing amounts

The amounts of yeast extract in 100 cc medium

0.5 g 1cr-b0g 2g
Pigment
production

_t_
I ++ ++

- : No Pigmentation
+ : Moderate ))

** : Dense )t

ment tltras not produced at 20"C and
34'C, after an incubation for 3 days.

But,the colonial diameier of fungus
expanded increasinglY from 20'C
towards 34"C. After an incu,bation
for 5 days, same tyPical red colour
took pace in the Plates at 20"C

dhile the eolour produced in the
plates at z?"C'became Pale, but to
pigmentation was observed at 34'C
(Table 3).

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

3. Hydrogen-ion concentration:
Tihe results have been given in Tab-
Ie 4.

As it will be clear from table, th,
initial pH of medium has been very
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MACSOPHOMINA PEASEOII. (MAUBL.) ASHBY

Table 3. Ttre effect of temperatune on the pigmentation, the colonial
growth and the sclerotia lnoduction of the isolate SF.270 of
M. phaseoli

3 days after planting 4 days after planting

20'c 27"C 27"C 34'C

Pigmentation ++++ ++++ +_+

Colonial growbh ++ ++ +++ ++++
Sclerotia produe. ++

+
++
+++
++++

No
Poor
Moderate
Good
Abundant

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

Table 4. fire pigmentation, the colonial gfowth and the sclerotia pro-
duction of the isolate SF.2?0 at the five different pH deglees

after an incubation for 3 days at 27'C

pH DEGREES

Pigmentation

Colonial growth

$clerotia production

+
++
+++
++++

No
Poor
lVtroderate
Good
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 pr,od,uction has oc-
curred at the other pH degrees.

On the other hand, in consequen-

fire colonial grow0h 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 pI{ ? was becoming pa-
le gradually.

If the medium determined befo
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rehand by starting from a suptr)o- cubation period ean change depen-

sition is reviewed again in the pre- ding on temperature and the same

sence of these new knowledges ob- results can be also taken after an

tained from the experiments, it wiit incubation for 5 days at 20'C.

be clear easily that the solubie red c. Ttre cases of some isolates of

pigment which is produced by so' M. phaseoli from the point of

me strains of M. phaseoli takes pla- the soluble red pigment pro-

ce besb on the medium adjusted its duction:
pH to ? and formulated; Ttre 10 out of 1? isolates which

Fotato (peeled) 80.0 g tested on the medium given above

yeast extract (Oxoid, L21) 1.5 g didn't produce the red pigment un-

Agar No. 3 (Oxoid, L13) t.1 g der the conditions mentioned abo-

Distillecl water 100.0 cc ve. Tlre 4 isolates produced pigment

at 27"C, in darkness, and after an moderately. Ttre other 3 isolates

incubation for 3 days. One should produced a dense red pigment (Tab-

not be late for observation. This in- le 5).

Table 5. Ttre cases of the 1? isolates of M. phaseoli from the point of
view of the soluble red pigment production

NUMBER OF
ISOI,ATE

TITE
SOLUBLE

T.TIE PI,AI{T FROM WHICH TIIE ISOLATE RED
WAg OBTAINED PIGMEl{T

PRODUC.

SPF.1
SPF.8
sPF.12
sF.268
sF.269
sF.270
,SF.2?1

sF.272
SF.2?3
sF.275
sF.276
sF.277
sF.278
sF.279
sF.280
sF.281
sF.282

Onion (Allium cePa L.)
'Bean (Phaseolus vulgaris L')

)) )) ))

Pepper (Capsicum annuum L.)
Potato (So1anum tuberosum L..)

Cucu.mber (Cucumis sativus L.)
Watermelon (Citrullus vulgaris L.)
Chick-pea (Cicer arietinum L.)

)) )) ))

Tobacco (Nicotiana tabacum L.)
Cotton (GossyPium hirsutum L.)

,, ,, ))

Flax (Linum usitatissimum L.)
Ground nut (Arachis hYPogaea L.)
Sesame (Sesamum indicum L.)
Clove (Dianthus caryoPhYllus L.)

:

;

;

.j
++
+
+Olive (Olea eumPaea L )

+ : None
+ : Moderately
+ + : Densely
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DISCUSSION

The initial pH of the medium and
bhe incubation temperature have
been found effective absolutely for
the soluble red pigment produetion
of M. phaseoli. These results are in
conformity with those given at iite-
rature by Lilly and Barnett (1951).
However, it seems as if tempera'tu-
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 scierotia produc-
tion of the fungus; the pigmentati-
on does not oecur 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.

I"each (1971) has stated that the
blue region of spectrum and the
rays near UV are effective for sti-
muiation of pigment production of
some fungi. A result opposite to
this was obtained in this work whe-
rein the visibie white light was
used. This may be resulted probahiy
from the breaking down of the red
coloring matter by some rays in vi-
sib,le white light.

Cu and Fe given as their sulpha-
te saits have not been effective re-
m'arkably on the red pigment pro-
duction of M..phaseoli, though it
has b,een stated that. Cu, Fe and
spme trace elements were effective
on tfie pigmentation of some fungi

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

It is not possible to say anything
a,bout 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 materiais. Ttris
problem can ,be solved only by an
analytical work.

lhe importance of the medium
determined, from the point of viemr
of the taxonomy at subspecies level
of DI. phaseoli is that:

Reichert and Hellinger (194?)
have reported that Sclerotium ba-
tatieola (M. phaseoli) is separated
into three subspecies; ssp. typica is
pathogenic on bean and comprises
the isolated from bean, tomato, pep-
per, potato, e,gg-plant, squash and
chick-pea; ssp. sesamica is non-pat-
hcgenic 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.
Kulkarm and Patil (1966) have ai-
so reported that it was decided to
classify in ssp. intermedia 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, pctato., watermelon,
chick-pa (one of isoiates), tobac-
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co, cotton and groundnut have not 5 and the hosts of the lsolates re-

produced pigment, out the isolates ported to belong to ssp. sesamica,

itoto sesame, flax and cucumber ssp. intermedia and ssp. typiea. By

have produced. red pigpent den- deciding from this, it can be said

sely; and there is a similarity bet- that the isolates belonged to ssp.

ween the hosts of the isolates pro' sesamica produce the soluble red

duced red pigmenf, or not in Table pigment and the others do not.
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6zst
Macrophomina phaseoli (Maub1.) Ashby'NiN F,AZI IRKI"ARIMN SUDA

nnin krntnZr ptcNmNT OIU$TSRISASINA IrycUN Bi11 ORTAM

M. phaseoli'nin ban. rrklanmn tilen Sartlarda srnanan 1? M. pha'
krrmrzr pigment olugumu tizerine seoli izolatrndan fasulye, biber, pa-

bazr ortam unsurlanyla, bazt metal tates, karpuz, nohut, tiittin, pamuk

tuzlan, slcakl*, $tk ve hidrojen ve yerfistt[rndan elCe edilen 10 ta-
iyon konsantrasyonunun etkileri nesinin pigment olu5turmadtft; so-

ara5trrrldr ve en iyi renk oiusumu- $an, nohut, karanfil ve zeytinden
nun 30 g Patates, 1.5 g Yeast ext- elde edilen 4 tanesinin orta derece-
racl ,1.2 g Agar, 100 ml Damrttk su de; susam. ke.ten ve hryardan elde
ihtiva eden, pH'st ?'ye ayarh or- edilen 3 tanesinin ise oldukgs Vo:
tamda, 2?'C srcaklrkta, karanhkta [un renk olugturdu$u belirlendi.
ve 3 gtinltik bir inkubasyon sonun- Son tig izolatrn muhlemelen ssp. se'
da ortaya grktrSr belirlendi. sanniea alttiiriine ait olabilecekleri

Verilen ortam iizerinde ve belir- karusrna varrldr.
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Sensitivity to Benzimidazole Compounds in
Fusarium orysporum f.sp. cucumerinuml

Noftz DELEN anil Mebnot YII'DXZ

Department of Plant Protectlon, Faculty of Agriculture, universlty of Ege,

Bornova-lzl[h/TuR1GY.

ABSTRACT

Totally ?1 Fusarium oxysporgm f.sp. cucumerinum isolates from
Ege, Mediterranean and lVlarmara regions of T[rkey were tested. Ac-

cording to these tests, resistance levels of the isolates to carbenda-

zim, thiophanate-methyl and benomyl varied from 0,5 pglml to 4,0

pglmI,80,0 t)g/m\ to 1600 pg/ml and 2,0 ttg/ml to 20,0 uglml a.i.

respectively.
By the in viw trainings it was demostrated tha-t, sensitivity of

the pathogen decreased gradually after the continiow applications
of the benzimidaaole derivatives.

II.ITRODUCTION

Ttre south and south-west coas- hogen was determined as Fusarium
tal areas of Turkey have many ve- oxysporum f.sp. cucumerinum in
getable greenhouses. Cucumber is Turkey.
one of the main crop of these pla- Benomyl and carbendazim, from
ces (13). But this economically im- benzimidazoles, are the suggested
portant crop is subjected mainly to chemicals for controlling Fusarium
the wilt disease (24, 25). The dise- wilt in the differenr countries (2,

ase causes great losses especially 10). Results of the previous studies
in the continiously cucumber gro- (7, 16) has revealed that benzimida-
wing greenhouses (25). According zoles especially benomyl and car-
to an earty study (25), tJre wilt pat- bendazim were also effective on the

1. Supported by Turlrish Scientific 'nal Technlcal Research Cousul (TttBtfAIf)
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N'SABIUM OXYSPOBUM F.SP. CUCI'MEBINUM

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

(7). Therefore in thc 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.

I\{ATMIAI.S aNd M THODS

Three benzimidazole derivatives
carbendazim (Derosal, 57,6 % WP
fiirk-Hoechst), tJriophanate-methyl
(Enovit Super, 10 WP, Tarkim)
and benomyl (Bentate WP 50 7o,
Timtas) were used in the tests. Cu-
eumis sativus cv. <DERET plants
which were sensitive to Fusarium
wilt (25) were used for in vivo siu-
dies.

In order to obtain the F. oxyspo-
rum f.sp. cucumerinum isolates wil-
ted cucumber plants were collected
frdm the cucumber growing green-
houses of Ege and Mediterranean
regions, and also from the outdoor
cucumber growing fields of l![ar-
mara region. Isolations were done
according to MARTIN (14), and F.
oxysporum isolates were selected
afiiong the isolates of Fusarium
spp. (1, 9, 18, 25). Io differentiatc
F. oiysporum f.sp. cucumerinum
isolates their pathogenicities were
t€sted in cucumber plants (9, 1?,

18,25)
The sensitivity of the isolates to

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

were done 6 days after the inocu-
lations.

For testing the appearance pos-
si'bility of resistance in the patho'
gen after continuous applications of
benzimidazoles 12 in vivo trainings
were done according to KOVACS
ano rusrE_(11). The trainings
were began from 500 u g/ml a.i.
for each fungicide and coneentra.
tions were raised gradualiy up to
?50 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-
baining P.D.A.

In vitro tests were done at 26"C,
in {ark. But in vivo tests were con-
duc'led in the pols which were kept
at 2B'C and alternating tight (15

h light - I h dark) conditions. To
prevent the :bacterial grovuth 50

vg/ml peniciitin and 50 r,g/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 ananged as to DELEN and
Yrr"Drz (7).
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Isolations made from the wilted
cucumber plants which were col-
lected 43 greenhouses, and 9 cu-
cum,ber fields of outdoor, has Yiel-
ded 204 fungal eultures, and 191

of those determined as Fusarium
sp. Remaining L2 cultures were
Cylindrocartrnn sp., Macrophomina
sp. and Trichoderm:r 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. oxyspo'rum isolates we-

re detennined from 191 Fusarium
sp. After the pathogenicity tests it
was c'oncluded that 63 qf them were
F. oxysporum f.sp. cucumerinum
Geographieal distribution of F. -cx'
ysporum f.sp. cucumerinum isola-
teg were given in the Table 1.

TABLE 1. Geographical distribution of F. oxysponrm'f.sp. cucume-
rinum isolates

$ampling Places Number of obtained Total of

Region Province isolates Region

MeCiterranean
Mersin

13
Antalya

Mu$la

EgE Aydm 48

izmir 3B

Marmara Bu.rsa

63

According to Table 1, the Patho-
gen was very intensive in the gre-

enhouses of izmir.
The resistance levels of B F. oxys'

pomm f.sp. cueumerinum isolates

previously obtained by YILDIZ and
DELEN (25) were tested together
with these 63 isolates. Resistance
levels of ?1 isolates were summari-
zed in the Table 2.
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TABLE 2. Resistance levels of ?1 F. oxysporum f.sp. cucumerinnm
isolates to three benzimidazole derivatives

Fungicide
Resistance level
of the Isolab,es (

Numjber of
u g/mt) the Isolates Total

130r5

541,0

7l2,0

4J'

Carbendazim

80,0

100,0

200,0 11

Ttriophanate-mettryl 400,0 7l18

900,0 27

1000,0

160b,0

2ro

Benomyl 1t4,0

1520,0

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

Distribution of the isollates ac-
cording to their resistance levels
were shourn in the Fig. 1.

To find out the sppearance pos-
sibility of the resisiant 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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2 t 5 D z0 30

Concentrations fvlg /mt )

Concentrations tJ'49 / mt )
F'ig. 1. Distributiou of ?1 P. oryspolum f.sp. cucumerinum isolates aecording to tlrelr

resistance to beuomyl (A), carbendarlm (B) and thlophanatemethyl (C).

DISCUSSION
As the results of the samplings nomyl and carbendazim was more

and isolations, incidence of F .oxys- effective fungicides to the petho.
porum f.sp. cucumerinum was more gen than thiophanatemethyl, and
oft€n in izrnir as report€d by YII- this result agree with DELEN and
DTZ and DELEN (25). Although YILDIZ (7).
the variations in the resistance le-
vels of the isolates and existence of According to in vivo trainings it
some highly resistanc isolates (Tab-, can be said that, the pathogen can
le 2), it was considcred that, a re- acquire resistance after continuous
sistant population of the pathogen applications of the benzimidazolg
was not built yet, as reported by comlnunds. On the other hand, in
DEKKER (5), SAKURAI (19), vitro (7, 15, 20) and !n vivo (12, 21)
WOLFE (23) (F'ig 1). Moreover, be- resistance of F, oxysporum isolates
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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'

oxyqlornm f.sp. cucumeninum in

Ege ve Akdeniz Btilgelerinde ht-
yar yetigtirilen seralardan ve Mar-

mara Btilgesinde agrkta hryar tan-
mr yaprlan bahgelerden elde edilen

F. oxyspomm f.sp. cucumerinum
izolatlannln dayarukhhk diizeyleri,
etkili maddelere gi:re, carbenda-

zim'de 0,5 pg/ml .ile 4,0 ug/rnl'
thiophanate-mettryi'de 80,0 ug/ml

the country, benzimidazole eomPo-

unds strould'not be used contini-
ously, and the sensitivity of the iso'
lates should be tested periodically
(6, B).

ile 1600,0 ug/ml ve benomYl'de'ise

2,0 vg/ml ile 20,0 p g/ml arasmda

Inrlunmugtur.

Yaprlan in vivo ahgtrrmalar, ben-

zimidazole grubu funglsidlerin sti-
rekli kuilammryla etmenin duyar-
hhsrmn yavas yava$ azalaca$mr or-
taya koymu$tur.

6znt
Fusaxim o:rysg)nrm f.sp. cucumerinum'UN BENZII\'I|DAZOW
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Monitoring Wheat Root and Foot Rots in Central Anatolian
Region of Turkey

Engh EINACI
Central A:ratollal Reglonal Resea.fch Instltute, Anka,ra, TURKEY.

ABSTRACT

Root and foot rots of wheat axe often obsenred in high rainy and
wet places, but in Central Anatolia tlte disease can cause eonsiderable
damage in spite of limit€d. rainfall.

Ttre results of (The National Winter Cereals Research Projectr
has revealed that Helminthosporium spp. and Fusarium spp. were most
prevalent agents of rot diseases and followed ry Gaeumannomyees gra-
minis var. tritici and Pseudocercostrnrella herpotrichoides. Highly re-
sistant varieties are not available yet. Most affected varieties were Be-
zostaya, Bolal 29?3 and Kunduru.

Destruction of diseased plant debr,is, late fall sowing and rotation
with legume crqps are piractical and economic control measures.

INTBODUCTION

Wheat di'seases 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 hetter than 400 mm ra-
infall, the practice of annual wheat

cropping is also cornmon. As expec-
ted, root and foot rots can cause
severe damage i:r the higher rain-
fall areas with annual cropping,
but more unexpected can also ca-
use considerable damage in the le
wer rainfall area (1, 3, 6) where
the environrnent rnayhe are the
ught to be unfavor',r"ble to these or-
ganisms.

Cultivars highly resistant to root
and foot rots are not available, but
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some degree of toleranee has been

identified in certain cultivars. Land
race varieties, o1d varieties, and lo-
cal cultivars that have been grown

in Centrai Plateau were tail with
low yield potential, but with litble
year to year fluctuation in perfor-
rnance. The todging in these culti-
vars has always been thought to
Le caused by their height and weak
straw. Causes oiher than those fac-
tors such as root and foot rots, and
les.ses due to 'r,hose diseases has ne-
ver been seriously eonsidered.

After 19?0, some high . Yielding
wheat cuitivars were released and
their acneeges significantly increa-
sed in last decade. Rezostaya is the
one that spread over a wide areas

of Thrace, Central Anatolia and its
transitional zones (7).

In 19??-?B growing season a se-

vere epidemic, caused by rcfot and

foot rot pathogens, was experien-
ced in the Ttrrace region (2,4) whe-
re 'Bezostaya' h'M, become almost
the only cultivar grown by farmers.
In 19?9, a winter wheat cultivar
was released by Edirne Research
Institute because of its tolerance to
foot rots and named <Ktrkprnar 79tt

(2). To prevent destruclive epide-
mics and to minimize losses caused

by disease, a reiiable disease surve-
illance program would help make -

control measures e'ffective and eco-
nomic. <The National Winter Ce-
reals Research Froject> has a dise-
ase surveillance prcgram which is
concemed with all factors affectirg
rvheat production ({).

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

IVIATERIAI-S ancl MEffiIODS

Observation was made on the
<rCereal Diseases Trap Nurseries'r,
and on the <Cereal Diseases Obser-
vation Nurseriesu planted nation
and region-wlde, respectively.'Ob-
servations were also made on de-

monstration plots of the agricultu-
ral extension service, on commer-
cial fields and on state farms in
Central Anatoiia. Plant collections
which showed typi:al symptorns of
lo'wer slem and/or root rots made
from province Ankara, Qanktn, Qo-
rum, Eskiqehit, Yozgat, Sivas, Kon-
ya and Krrgehir. :\11 plant collec-

tions were brought to the Centrai
Anatolian Regional Research Insti-
tute's plant disease diagnosis laibo-

ratory to verify. Collections were
categorized according to the given
name of cultivars and variety or
given number of lines, and location
of province. Each collection was di-
vided into two parts. First part was
placed in moist charnbers overnight.
Second part was piated in PDA for
4-7 days and verification was made
under microscope on prepared sam-
ples from those two parts.
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RESULTS ANd DISCUSSION

Observations macie on material
either on field or in labcralory in-
dicated that common drYland foct
anti root rots, cauied bY F[elmin'
thospodum sPP. and Fusarium sPP.

together, was Predominant in Cent-

ral Anatolian $egion and its tran-
sitional zones. Take-all caused by
Gaeurnannomyces graminis var. tri'
tici and eYesPot caused bY Pseudu'
cercosporella herpotrichoides were

often observed.

Common dryland foot and root
rots were prevalent in the province
Ankara, Ygzgat, Qorum, Qankrn, Es-

kigehir, Krrgehir, Sivas and KonYa

respectively. Take-all was found in
Ankara, Qankrn, Qorum, Eskigehir

and Konya. EYesPot rvas seen in
Ankara and Qankrn Provinces'

Root and foot rots were destruc-

tive on the bread wheat cultivar
Bezostaya, particularly where dro-

Daha gok, Ya$rqr Yiiksek Yerlerdc
giirtilen kbk ve <iip etiriikliikleri Or-

ta Anadolu gibi Yafrgr srn:r1r bol-
gelerd.e de giizden uzak tutulama-
yacak zararlar meydana getirebil-
mektedir. BuSdaY kok ve diP qii-

riikltikterine yiiksek derecede daya-

nrkh gegitler hentiz bulunmamakta-
dtr. Zarat verici epldemilerin onii-
ne gegebilmek ve verimde meYda-

na gelecek dii$meleri azaltabilmek

ught or moislure shortage were in
evidence. Botal 2973, and the d^u-

rum wheat cultivar Kunduru 1149

were affected severelY in manY 1o-

cations.

Our breeding efforts is concen-
trated on the develoPrnent of Cul-

tivars which have sta'ble resistance
or at least some ievei of tolerancc
to root and/or foot diseases. Until
some resistant or toierant eultivars,
with high yield and qualitY, are re-
ieased to replace current susceptib'

le ones, some cultural methcds 9?n
b.e recommended. The disease level
can be kept low and Yield iosses

can be minimized wibh the de,strue-

ticn of diseased Plani debris, late
fail planting and rotation with a
legume crop, Those control measu-
res is believed to be most practical
and economical in the problem'are-
as of Central Anatolian region.

amacryla uygulanacak kontrol me-
tocilanrun ekcnomik ve etkili olma-
si igin Uikeset Serin it<tim Tahriinrr
Aragtrrma Projesi iginde survey ga-

hgmalan yaprlmrgtrr. Qal4malar so-

nucu llelminthosporium spp. ve Fu'
sarium spp. etmenii giiri.ikliikleri-
nin en yaygm oldu$unu bunu Gae'
urnannomyces graminis var. tritici
ve Pseudocercosporella herpotricho'
ides etmenli gi,iriikliiklerin izledi!'i

6zsr
r"iiRKiyE'DE ORTA ANADOLU BOLGESiNDEKi BUGDAY KoK VE

oiP QunurLUKr"RiNiN GozLENMESi
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bulunmuqtur. Qiiriikliikterden en
fazl.a etkilenen ekmeklik bufdaylar
Bezostaya ve Bolal 2973 olurken
makarnabk bu$daylar iginde en
fazla z,atat griren Kundura 1149 ol-
mugtur.

Dayamkh gegitler gelistirilene ka-

dar, giirtikliiklerle mticadelede bitki
arbrklannn yok edilmesi, geg ekim
yapilmasr ve baklagillerle ekim nri-
betine gidilmesi Orta Anadolu Bol-
gesinin bu probleme sahip brilge-
leri igin en pratik ve ekonomik yol
olarak gtiziikmektedir.
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Preliminary Studies on the Distribution and lncidence of the
Agents Causing Diseases in Soybean Growing Areas on the

Blacksea Region of Turkey

Faruk AYAYDIN, Metin OZtrUTLU anil Snna ALTIIIIYAY

Regional Plant Protection liesearch Institute, Samsun-TtIRKEY.

ABSTRACT

A survey of soybean fields was carried sut betwe€n June 20, 1983

and October 11, 1983 in the BIac[< Sea Region of Turkey.

The results sftowed t]nat L.74 % of. t}Jle soybean plants at seedling

stage were infected with Alternaria Leaf Spot (Alten:aria spp.) and

O.5g % of those were infected with the seediing diseases (Sclerotium

rolfsii, Fusarium spp., Pythium spp. and Bhizoctonia spp.) in samsun,

while 0.7I 7o o,f the soybean plants were infected with the seedling

diseases in Ordu.

Ttre soybean plants at flowering stage were infect€d with Downy

Mildew (Peronosp,ora manshurica), Alternaria lraf spot, southern
stem Blight (sclerotium mtfsii), charcoal Rot (Macrophomina pha'

seoli) and Soybean Mosaic Virus at the rate of 25.94 %,254 %,Q.Lt %,

O.OZ % and 2.05 % respectively in Samsun, while those at this stage

were infected with Downy Mildew and Soybean Mosaic Virus at the
rate of g.t4 % and 0.28 % respectively in Ordu.

Ttre soybean plants at mature pod stage were infected with Downy

Mildew, Alternaria l-eaf Spoi, Southern $tem Btight, Stemphylium Leaf
Spot (Stempylium botryosum), Soybean Mosaic Virus and Yellow Mo
saic Virus at the rate of 38.gt %,2.45 %, O.O5 %,3.L3 % and, 0.22 %
respectively, in Samsun.
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SOYBEAN DISEASEIS

IIqTRODUCfiON

In recent years, soYbean (GIYeine

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,

bhey rncreased 2142 ha in L982
(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-

tatnts, 1982 b).

In curren't 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-
huriea (AYAYDIN, t972).

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

MATERIALS ANd METTIODS

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
prwince, the numbers of samPles
taken and the numbers of Plants
inspected are shown in Table 1.

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

Prwince County
Soybean growing Number of Nun:rber of
area (ha) samples soYbean Plants

inspected

Samsun Central 200

Bafra

100010800Terme

Qargamba 1900 2l 2100

Ordu tinye 500

-76-
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Each county was considered as

an unit. TqIo fields were chosen for
soybean growing areas uP to 50 hb,
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 eaoh 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

identification. Isolation studies we-
re made using PDA medium and
infected plants were sterilized with
0.5 % NaOCl. Fercentage of infec-
ted soybean plants were found ibY

the fietd inspections. fite severity
of the disease was determined for
only Soybean Dourny Mildew aiong
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).

RESULTS ANd DISCUS'SION

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 s'tage between JulY 25, 1983

and August 5, 1983 and at mature
pcd stage between SePtem'ber 26,

1983 and October 11, 1983. As it is
shovvn in Table 2 bhe rate of dise-
ases (Sclernotium rolfsii Sacc., Fu-
sarium spp., Pythium spp. and Rhi.
zoctonia spp.) occurring at the seed-

ling stage was 0.59 % in Samsun
and 0.?1 % in Ordu. It appears that
the diseases occurring at the seed-

ling stage were not at an imPor-
tant level. The results of a suweY
in U.S A. revealed tbat % 90 of soy-
bean plants were infected with ro-
of ro! caused by both Fusarium

spp. and Rhizoctonia spp. (FRENCH
and KENNIDY, 1964). Furthenno-
re, it is recorded that Pythium sPP.

cau,ee damping-off on soybeans

(BROWN and KENNEDY, 1966;

SINGIER, L977r, Fusariurn sPP.

give rise to fusarium blight of soy-
bean seediings (DUNLEA\III, 1962).
More over it was found that Bhi-
soctonia solani was responsible for
root rots (WILLIE, 1962; TACHI-
BAI\TA, 1968) and seedling root 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 L.74 %; 2.54 % and
2.45 % respectively (Table 2).
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On the other hand Southern Stem
Blight (S. rclfsii), Charcoal Rot
(Macrophomina phaseoli (Maubl.)
AshbSr) and Soybean Mosaic Virus
were determined at the rate of 0.11

%,0.02 % and 2.05 % at flowering
stage and 0.16 %,0.A0 % arrd3,l3 %
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 lVlosaic Virus
and Stemphylium Leaf $pot (Stem-
phylium botryosum Walir,) were
determined at mature pod stage at
the rate of 0.05 % and 0.22 % res-
pectively in Samsun.

firere are many published papers
on soybean diseases which are ca-
used by S. rolfsii (EP'PS et all.,
1951), M. phaseoli (TIIIRIIMALA-
CHAR et al., 1953; SINGLER, 19?7;

Ttirkiye'nin Karadeniz B<ilgesin-
ele 20.06.1983 ile 11.10.1983 tarihleri
arasrnda soya fasulyesi tarlalann-
da hastahk siirveyleri yaprldr.

Fide doneminde Samsun'daki so-
ya bitkilerimn % 1.74'iinde Alter-
naria Yaprak Leke Hastal{r (Al.
tenraria spp.), % 059'unda ise Fi-
de l{astahkiarr (Sclerotium mlfsii,
Fusarium spp., Pythium spp. ve
Rhizoctonia spp.), Ordu'da ise %

ACII\4OVIC, 1964), Soya Mosaic Vi-
rus (IRWIN and SCHITLTZ; 1981)
and Yellow Mosaic Virus (SINGH
et al., L914). But no record as to
presence of S. botryosum on soybe-
ans is available.

fire 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
38.9L % respeetively in Samsun,
while at the rate of 9.L4 % and 8.85

/o rcspctively in Ordu. However,
this disease was found to be at the
rate of LAO % in Qangalh, Fatma-
giilii and Krnklar villages in Ter-
me county of Samsun province. The
severity of the disease was23.80 %,
30.26 % and 43.46 /o in these vil-
lages respectively. Therefore, an
extensive study on this disease has'
been initiated.

0.71 oranrnda Fide Hastahklarl sap-
tandr.

Qigeklenme ddneminde /o 2;5.94

$oya Mildiyosii (Peronospora man-
shurica), % 2.54 Alternaria yaprak
lekesi, % O.lL Sclerotium giivde ya-
nrklr$r (Sclerotium rolfsii) ile 7o

0.02 Kara qtrfiktiik (Macrophomi-
na phaseoli) ve % 2.05 oramnda da
Soya Mozay* Viriisii saptandr. Or-
du'da ise bu d<inemde sadece % 9.L4
oranrnda Soya Mildiycisti ve % 0.28

6znt
KARADMVIZ BOIGESI SOYE EKIM AI-jANI,ARINDA CONIT,EU

IIASTALIKI,AR
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SOYBEIAN DISEIASEIS

oranmda da Soya Mozayrk Viriisil
saptandr.

Olgun meyve doneminde Sam-
sun'da % 38.91 Soya Mildiyosii,
% ?.45 Alternaria Yaprak Lekesi,

Et, % 0.05 Stemphylium Yaprak
Lekesi (Stemphylium botryosum),

% 3.13 Soya Mozayrk Virtisii ve
% 0.22 oramnda da San Mozayrk
Virtisti saptandr.

Bu deferlere bakarak soya mil-
diy0siinfin bolgemiz igin en onemli
hastal* oldu[u sonucu grkarrlabi-
lir. Bu yiizden konu ile ilgili galq-
malara ibaglamq bulunmaktayrz.
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Seed Treatment for Control of Cabbage Black Rot*

Ba,m EISETIN

fndia.u rnstltute of Hortlcultural Research

255, Upper Palace Orchards, Elangalore-560080' INDIA

ABSIBACT

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
Plantomycin (100 pprn) gave best results in reducing the disease inci-
dence and al'so increasing the yield. Tlhe per cent disease control and
increase in yield in Plantomycin treated plots were 6?.68 and 67.66 %,
respectively. Next effective treatments in the order of merit were Ag-
rimycin-l00 and Paushamycin. Piantonnycin was aiso found best at 7

different locations with disease incidence and yield of 10-50 -L6.Lg %
and 164.5 - 401.?5 Q/ha, respectively.

IIiERODUCfION

Cabbage (Brassica oleracea var.
capitata tinn.) is an economieally
important vegetable crop of India
and many other countries. This
erop is afflicted by a number of di-
seases. Black rot caused by Xant-
homonas eampestris pv. eampestris
(Pau1) Dye is a very serious dise-
ase which affects all the above glo-
und parts of the plant and causes

heavy losses. Ttrere 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 fo,r the control of cabbage black
rot by seed treatment and results
thus obtained are presented in this
communication.

* Coutribution No. 254183 of Indlan Institute of Horticultural Research,

Bangalore-d60080, India"
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CABBAGE BLACK ROT

I\4ATffiIAI-S and MgffIODS

Experiments were conducted at
Iadian Institute of Horticuitural
Research Farm, Hessaraghatta,
Bangaiore, India during kharif
(July-October) 1980 and subsequ-
entiy repeated in the same season in
1981 and alsoduring winter (Novem-
ber-February) of 1981-82. The tre-
atments consisted of Agrimycin-
100 (15 /o Streptomycin Sulphate
+ 1.5 % Ttetracyciine), Pausham-
ycin (15 /o Streptomycin Sulphate
+ 1.5 % Oxytetracycline), Plan-
tomycin (g % Streptomycin Sul-
phate + L % Tetracycline + Vita-
min Brz) (100 ppm), Bavistin SD
(2- (Methoxy-carbomyl) benzamida-
znlel, Ceresan dry (Phenyl mercury
acetate) (2 gm/Kg seed) and hot
water. Seeds of cabbage (cv. Fride
of India) were inoculated by soa-
king for 30 minutes in bacteriai
suspension of 102 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 seryed 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,
Nelarnangala and Ramnagaram.
Disease incidence was calculated on
the basis of number of plants in-
fected and for yieid weight of he-
atls was recorded.

RE.SI]LTS

Data presented in Table 1 shows
that all the treatments were signi-
ficantly superior sver control in
reducing black rot incidence in se-
cond and third seasons of testing
but in first sea,son only Plantomycin
was significantly superior. Plan-
tomycin seed treatment was most
effective in all the seasons of tes-
ting. Next effective treatment was
Agrimycin-l00 but is was signifi-
cantly superior over control only
in seeond and third seasons. Seed
treatment with Ceresan dry was
least effective.

Fer cent disease control (Table

1) was maximum (6?.68 %) in
Plantomycin treated plots folloiwed
by hot water (59.91 /o) and Ag-
rirnycin-lO0 (59.68 %). Minimum
control (22.9L %) wN in Ceresan
dry treated plots.

More yield was alsoobtained 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. Paustramycin
and Agrimycin-l0O did not differ
significantly from each other in all
the thnee seasons. Least effective
treatment was Ceresan dry which

-82 -



was at per with hot water treat-
rrl€nt 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 Rauslramy-
cin (41.51 %). Minimum increase
(26 10 %) was in hot water treat-
ment.

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

R KISIII'N

yield (164.5 -40L.7A Q/ha) of he-
ads were recorded in Plantomycin
treated plots at all the ? locations.
Next effeclive teatments were pa-
ushamycin and Agrimycin-l00 at
all the locations as both the tre.
atments gave almost equal yields.
Maximum disease incidence (2b.18-
33.91 %) and minimum yield
(112 5 - 255 Q/ha) was recorded in
Ceresan dry treated plots. More yr-
eld was recorded in all the treat-
ments at Nelamangala followed by
Bangalore South. Lowest yield fas
reoorded at Ramnagaram.

DISCUSSION

In present investigations eabba-
ge seed treatment with Plantorn-
ycin (100 ppm) for 30 minutes was
found most effective against black
rot. firis is in concurrence with
those reported by earlier workers
in cabbage (Huber and Gould,
1949) and in cabbage and other
crops (Klisiewicze and Pound,
1961) but Plantomycin has not be-
en tested by them. There is no re-
p,ort 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-l00
and Paushamycin. Agrimycin-l00
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 \Mas not

much effective in present trials, as
per cent increase in yield was mi-
nimum. It may be due to reduced
plant vigour. Sirnilariy Huber and
Gould (1949) found seed treatment
with hot water reduced the plant
growbh which in turn gives less yi-
eld. In present studies antibiotics
were found more effective as eorn-
pared to hot water. Humaydem ert

al. (1980) also reported that seed
treatment with antibiotics was bet-
ter than hot water treatment which
is in confirmity with the present
resuits. Tthough 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 at. 19?9,
Saini and Parashar, 1gB1), Brassica
spp. (Humaydem et al. 1978) and
raya (Gandhi and Parashar, 1gT8).
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tahprnrn kontrolunda, lahana to-
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6zst
LAHANA SiYAH gUntrxlUGii (Xanttromonas camp€stris pv.

campestris <Pam.> Dye) IIASTALIGTNA KAR$I TOHUM ir,agr"elresr

giddetini dtigiirmede en iyi sonucu
vermig ve ayru zamanda verimi de
arttum6tr.

Plantomycin ile ilagh paisellerde
hastahk kontrolu ve verimdeki ar-
trg srrasyla % 67.68 ve % 61.66 oI-
mugtur. Plantomycin'i Agrirnycin-
100 ve Paushamycin izlemigtir.
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Strains of Tomato Leaf Curl Virus and lts Perpetuation
Under Fietd Conditions

E.g.8ASIBY
Indlan rns$tute of Hortlcultural Research, Baogalore-560080, INDIA

ABSIRACT

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 perpetuarr- on the weed hosts like AcantJrosper-
mum hispidum DC., Ageratum conyzoides L., parthenium hystcmpho-
rus t., Ilatura stramonium L., Euphorbia geniculata Orteg and Gynan-
dmpis 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

IMTRODUCTION

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, 19?3). Ttris disease is eau-
sed by tobacco leaf curl virus (Ni-
cotiana vinrs-l0) and i,s transmit-
ted by the whitefly B. tabaci (Va-
sudeva and Samral 1948). The in-
fested plants exhibit curling, rol-
ling, twkting and puekering of the

leaves with occasional vein enati-
ons on the lower surface. Periodical
surveys indicated ttrat the disease
incidence varies from 3 to L8 % du-
ring winter months and, apbo 92 %
during surnmer monttrs. The virus-
vector relationship is reported to
,be semi-persistant type (Varma,
1959; Butter and Rataul, L'977\.
While the discease incidence was
recorded lot of variations in sym-
ptoms were noticed, misleading the
correct identification of the virus

F8?-



TOMATO LEAT'SURL VIRUS

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

Even though the crop free period
was followed, however, raising a
heaith5r'crop of tomato has become
difficul't due to the large populati-
on of whitefly vector and perpetu-
ation of this virus on other alter-
nate hosts. During the surveys,-se

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 thesc
hosts. In this communication leaf
curl virus strains of tomaio and
the alternate hosts in which the vi-
rus perpetuate under field condi-
tion is reported.

MATERIALS and METIIODB

The cultures of the leaf curl vi-.
rus isolates were maintained under
insect proof glass house on the to'
mato var. <Pusa rubyo. The colo-
nies of the whitefiy vector were ma- 

'

intained on cotton plants in the
glass-micro cages. 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-

riods. Initially, the virus isolates
eoilected from the fields were ma-
iniained on tomato plants by graf-
ting and further purified by trans-
mitting through whitefty. Subsequ-
ently the isolates maintained in the
glasshouse were grouped into three
categaries based on syrmBtom ap-
pearance and the host range stu-
dies were made by inoeulating the
test plants by the whitefiy vectoi.

During the survey, it was noti-
ced that so'noe of the weeds such as
A. hispidum, A. oonyzoides, D. strra-
rnonium, P. hysterophorus, E. ge-
niculata and G. pentaphylta sho-
.wed. ,'leaf curl syrnptoms. Trans-
mission tests to tomato and tobac-
.co (Nicotiana tabaeum var. Harri-
son's spl.) through B. tabaci indi-
cated t'hat all these six hosts are
harborrred by t\e same:tomato leaf

RESI'LTS

rhree strains of leaf curl virus tive symptonrs even after transfer-
were identified,' based on the dif- ring the virus.
ferential type of symptoms on to-
mato. Ttre strain-l 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 ieaf
curl symptoms. The strain-3 exhi-
bited slight mottiir-rg symptoms fol-
lowed bV nUrpting:of the veins. Al-l
the threq stralns vrere transmitted
.:W the whitefly (B-. tabaci) and the-
:I_e.,wa"? no :variati9n _in the respe€,-

--if$"-
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curl virus and they serve as altefi showing leaf curi and vein enation

nate hosts for this virus. Even the sympboms. The original syrnptog$

same virus wa^s isolated from- the were. reproduc€d on these host3-bf

ornamental piasts ltke Z. elegans, b'ack inoculation from the infected

A. fos€a and T. erecta which werq.. tomato, through ttre 'whiteflies' '-

DISCUS.SION

Variatlons in the sYmptom aP-

pearance caused by tomato leaf
curl virus. were generailY noticed
bobh in the glass house and field
conditions.Very little work has be-

en done on this subject and in ear'
lier investigation from Sudan, Yasi
sin and Nour (1965) rePorted onlY

two strains of teaf curl virus. In
the present studies three' distinct
leaf curl virus straihs were reporteci

based gn symPtomatologY. Among

the three strains, strain:t is most

commonly Prevaient and of late

str4i4-3 is also appearing sparin-
glv.

li, : . i 
.

.trtrrttrer it was found that toma-
to leaf curl virus PerPetuates on
a,tleasb six weed hosts (A. hispidum'
A. conyzoides, D. stramoniu*,,-t.
geniculata, P. hysterophor-rrs and
G. pentaphylla) and three orna-
mental plants (2. elegens, A. rosea

and T. erecta). It was also observed

that the whiteflies were found to

multiply on these'hosts. .In earlier :

study from India, Vemonia ci4e'
rea, Sida. rhombifolia; Solanum nig' .'

rum, Schizanthus sPs, Launaea hu'
dicaulis, Euphorbia hirta, Flaveria
australasica and .Blainvillea rhom' '

boidea were found to be aiternate
hosts for" ldaf curl virus of tobacco

and tcmato, both of vrhich are ca'
used by Nicotiana virus-lO (Pruthi '

and Samuel, 1941; MariaPPan and
NarayanaswamY, 1977). In the Pte-
sent communication some lrore ad-

ditional alternate hosts .for.tornato
leaf curl virus wPle rePorted.

-Generally, the chances for. the
outbreak'of this disease epidemics
will be more in an area where the
abundant infected weeds exhist. -

Success{ul elimination' of the weeds

by.the application of weedicides'.or

'by any other means, wiil h€lp to
minirnise the vector po-pulation and
inoculum source, so that there wiil
increase the chance for raising
healthy tomato croP.
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TOMAIO I,EAF' Ct'RL VIRUS

Ozpr
DOIVIATES YAPRAK KIVIRCIKLIGT VTNUSUTTUN IRKI,ANI VE

TARr,a KognLLARNperi o,gvelr,ruGr
*yaz sinek (Bemisia tabaci

Genn.) tarafindan taqrnan doma-
t€s yapral< lavrrcrkhpr virusunun
rrklan izole edilm\ ve simptoma-
tolojik ve tagmma esaslanna giire
tig kategoride guruplandurlmrgtri.
Tarla gartlarmda virusun Acant-
hoslrcnnum hispidum DC., Agrra.
tum conlzoides L., Parthenium hys-
terophonrs t, Ilatura stramonium

L., Euphorbia genicul,ata Ortag. ve
Gynandrcpsis pentaphylla DC. gibi
fabancr of konukgularmda bulun-
dupu ve domates igin inokulum k4y-
na[r olugturdugu bulunmugtur. Vi-
nrsun dq[al olarak linnia elegans
Jacq., Ntheae rosea L ve Tagetes
erecta L gibi stis bitkiterini de in-
fecte ettigi bulunmrrytur.
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Die Ausbreitung von Tabakvirosen im Agaischen Gebiet,

biologische, serologische und elektronenmikroskopische
Untersuchungen mit isolierten Viren

ofit YoBoalvclr unil govtl gEtrtv..

ZI'SAMMENFASSI'NG

Nach Untersuehungen rm Freiland und mit Hilfe von Testpflan-

zen wurde der Verbreiiungsgrad der Viruskrankheiten an Tabak als

L6 0g % ermittelt. Das meisgefundene virus war das Tabakmosaikvi-

*r ""4 
drei Isolate von diesem virus verursachten verschiedene

symptome an Tabak. Ausserdem wurden Kartoffel-x-virus, Kartof-

fit-X-Virus und Tabakringfleekenvirus identifiziert. Diese Isolate wur-

den serologisch untersucht und gegen eigene typische Isolate wurden

auch Antiseren produziert. Bei den elektronmikroskopischen unter-

suchtrngenwurdendieDimensionenderlsolatebestimmt.

EINI.EITTING

Tabak ist eines der wichtigsten auf die Verluste durch Tabakvi-

ErportprodUkte der Tiirkei und losen keinen wert gelegt (13)'

sein Verkauf bringt erhebliche De- Eiglerr-tlich werden die Verluste

visen. Ein grosser Teit davon wird durch viruskrankheiten nicht

im Inland verbraucht. 55 % der erkann-t, weil sie die Pflanzen nicht

gesamten Tabakproduktion kommt gleich vernichten' Im Ausland wur-

lo, o", Agiiis, OG so % der Gesam- den viele Versuche iiber die Einflils-

tanrbauflache umfasst (2). Obwohl es se von Th'bakviren auf Ertrag, Aus-

voar dem iikoaromischen Blickpunkt beute, Quaftbt und chemische Zu-

her sehr bedeutend ist, wird aber sammensetzung durchgefiihrt und

I Abt€ilung ftlr Pflanzelrschutz
.. Abtetlung f{tr t'eldpflqnzenbau Landwtrtschaltllcho llalrultEt der Egs

Uaivergitit, Bomova-Izmlr/TURKEI

-91 r-



TABAI(VIROSEN IM AGAISCHEN GEIBIET

die Ergebnisse zeigen, dass sie diese kopisch untersucht. Die rsolateEigenschaften beeinfliissen k<innen wurden auch mit den originaren(14, 19, 20,22,28). Bis heute wurde Antisernen, d.ie 
"il-l;;;;:-;;:dieses Ttrema in der Ttirkei nicht schickt wurd,en, serologiseh iden_von dies,em Blickpunkt aus be_ tifiziert. Es wurden Kaninchen mittrachtet. gereinigten Virusisolaten gespritzt,

Mit dieserArbeit wurden die ver- ffi;:#ff:rTiiT ffif-fH#l;breitungsgrade von viruskrank- einheimisctren virusisolatenzu ge-heifren an Tabak im Agiiischen winnen. rn dem zweiten Teil dieserGebiet festgestellt. Darum wurden Arbeit wurde es aus den Feldver-die Testpfranzen nach den Ergeb- suchen mit den typischen virusi_nissen von Gemeinschaftsversuc- soraten und vier Tabaksorten, vonhen von CORESTA ausgewdhlt und denen drei heimisch sind, bestimmt,die entstehenden symptome ausge- dass die viien o.r, u*trrg und diewertet. und die Arbeiten von vo- Ausbeute reeintitissen kcinnen. rngel und Bode riber d.ieses Thema den gewonnenen 
-Materiar 

wurdenwurden ebenfails verwendet (b, 6, die chemische veranaerungen durch?, g, 10, 11). Virusinfektionen mit Hilfe von
neuesten Methoden analysiert. Di_Die gewonnenen typischen viru- eser_ Teil ;*;;lr.nnt publiziertsisolate wurden elektronenmikros- werden.

Testpflanzen: Die bei den Virusi_
solationen und Identifikationen be-
nutzten Testpflanzen wurden mit
Hilfe der Literatur arxgewdhlt, da_
mit sie alle Tabakviren erfassen
k<i.nnen, und selbst geztichtet.

Die henutzten Testpflanzen sind:
Nicotiana tabacum cv. <Mad,en>
Nicotiana tabacum cv. <Xanthi-

ncD

Nicotiana glutinosa L.
Chelopodiq* amaranticolor ( Cos-

te et Reyn)
Chenopodium quinoa \4/illd.
Vigna sinens'iS L.' (Sorte Bhck

eye)

IT4ATERIAL und METHoDE

Cucumis sativus L.
Ca.psicum annuum L.
Gomphrena globasa L.
Datura stramonium L.
Physalis floridena Rydb.
Petunia ny[riOa Hort.
Solanum demissum <yr

Virusisolate: fn den Untersuchun_
gen wurden die proben benutzt, die
wiihrend Befallsaufnahme gesam-
melt wurden. Die folgenden Virus_
isolate wurden sorgfiiltig under-sucht: .- - 

._

1. Alihisar (TIttIV-l): ,Ein tvpi-
sqhes TMV-Isolat. ns wurde aud
eflrer probe von'Akflisar,,dle,'typi_

-id-



tL':yonca.rvgr und. s. sEtIN

sche,, Mosaiksymptome zeigt, iso
Iier.S. Es wurde auch serologisch
und elektronenmikroskopisch iden-
tifizielr[

2. Soma 1 (TIW-2): Dices Iso
lat verursacht Deformationen und
Anschwellungen an den Tabakbldt-
tern. Es wurde serologisch und
elektronenmikroskopisch als TMV
identifbiert.

3. Soma 2.: Es wurde punkt-und
Kommaf<irmigen weisse Nekrosen
ibeobachtet. An den T.stpflanzen
wurde eine Mischinfektion von
TMV und .Kartoffei-y-Virus festge-
stetlt und dies auch serologisch und
elektronenmikroskopisch bestiitigt.

4. Kartoffel-X-Virus+TMV: Mit
Hilfe ven Testpflanzen, serologisch
gnd elektronenmikroskopisch wur_
den die Viren, die diese Mischinfek-
tionen verursachten, identif aier'b.

5. Tabakringfleckenvirus: Dieses
Virus wurde auch an Testpflanzen,
serologisch und elektronmikrosko.
pisch identifiziert.

6. Mupla (TiW-3): Dieses Isotat
wurde aus im Wuchs zurtiekgebli-
ebenden und vergilbten Tabakpflan_
zen isoliert und ebenfals mit Test_
pflanzen, serologiseh und elektron_
mikroskopisch identif iziefi .

Methode

Surrrey-Methode: Um den Verbre-
itungsgrad der Viruskrankheiten

an Tabak im Agiiisehen Gebiet zu
bestimmen und um d.ie proben zu
sarnmebl, wurden Untersuchungen .
(Survey) im Freiland in den pro.
vinzen. tzmir, Maniea, Mu[.la, Af .

dm, Denizli und Bahkesir.im Juli .

19?7 dufchgeflihft. Bei der Feststel,
lung der .probenzahl wur.de, der
Jahrresbericht 19?6 der Vereinigung ..

der Tabakexporteure verwendef (1)-.
Fiir je 10.000 Ballen Tabakproduk-
tion wurde eine probe vorgesehen.
Danach wurden aUs izmir bB, Ma_
nisa 92, Mu['Ia 25, Aydrn g, Denizli
14 und Bahkesir 12 und insgesamt
204 Proben entnommen. Arif einem
Feld wurden an ftinf Stellen insge_
samt 100 Pflanzen kontrolliert und .

die ZahL der Krankheitssymptome
zeigenden ptlanzen notiert. Von
einem Feld wurde eine Mischprobe,
entnommen. Die entnommenen
Proben wurden getrennt in polye-
tilenbeutel in einer Eisbox trans-
sportiert und in einer Kiihliruhe
bei -35iC auf,bewahrt

Isoliemng und fdentifizierung
von Vir"en mit IIiIfe von Testpflan-
zen: Die fiir die Versuche benutzten
I'lestpflanzen wurd.en unter kontrol-
lierten Bedingungen im Gewiichs-
haus oder in Klimariiumen geztic-
htet und im geeigneten etter wur-
den sie mit virusinfizierte,n pflan-
zensaft mechanisch inokuliert.

Die Reinigung von Viren: Um die
Antiseren zu produzieren untt vo-
rallem die serologischen Beziehun-

- 9:l'ri



TABAK\TIROSEN IM AGAISCHEN GEBIET

gpn zqrischen TtrltV-IsolatBn zu bes-

timmen wurden die Virusisolate ge'

rcinigt. Fiir dle Reinigung von

TMV-Isolaten, Kartofiel-Y-Virus
Methode 1, filr lgrtoffel-X-Virus
Methode 2 bei Yorgancr (2?) und
ftir Tabakringfleckenvirus die Met-

hode von Steere (25) und Schade

(21) benutzt.

SpehtroPhotometrische Messun'

gen: UV-Absorbtionspel<tren von Vi'
rusisolaten wurden mit Hilfe eines

PYE Unicam SP-8-100 IIV-VIS
Spektrophotometer anischen 200-

350 nm Wetlenliinge gemessen und
danach wurden die Konzentrati-
onen von VirusPriParaten errech-

net.

Serologische Methoden: Als Ver-

suchstiere benutzte Kaninchen
wurden mit den konzentrierten Vi-
rusliisungen intraven<is injiziert
(26). Die Injektionen erfolgten bis

man den gewiinschten Titer erzielt
hatte. Danach wurde Blut entnom-

Die Ergebnisse von Befallserhe'
bungen und Isolationen: Von allen
gesammelten 204 TabakPro:ben

wurden ein oder mehrere Viren iso
liert und der Prozentsatz der viru-
sinfizierten Pflanzen wurde als

rnen und durch Zentrifugation die

Antiseren hergestellt. Die serolo-
gische Teste wurden nach dem

Agargeldiffusionstest und Micro
presipitintest durclrgeftihrt (3, 18,

ztr.

Methoden fiir die elektronenmik'
noskopischen Untersuchungen:

Um die isolierten Viren elektro-
nenmikroskopisch ztr untersuchen
wurden die Sbfte von infizierten
Bliittern durch niedrigtourige Zen-
trifugation grob gereinigt. Fiir die
isometrische Viren wurden gere'

inis'e PrEiparate benutzt. Atts die-
sen l-osungen wurden auf Formvar
,beschiechteten Objekttrbgern kleine
Trtipfchen abPiPetiert. Nach der
Trocknr:ng wurden sie mit t % igen
Na-Phospholungstat PH 6.5 nega-
tiv kontrastiert (15). Bei diesen Un-
tersuchungen wurde ein J@L JEM
100 C Elektronenmikroskop benutzt.
Mit Hilfe von Vergriisserungen wur-
den die originalen durchschnittlic-
hen Dimensionen bereehnet (27).

ERGEtsNI$SE

gewogener Durchschnitt errechnet.
Der Verbreitungsgrad von Virus-
krankheiten an Tabak im Agflischen

Gebiet wurde in Tabelle 1 darge-

stellt.

-94-



U. YORGANCT uual S. SEKIN

Tabelle 1. Der Verbreitungsgmd der Viruskrankheiten auf
Tarbakfeldern im AgEiischen Gebiet im Jahre 19??

Die Namen
der Prurrinz

Die Zahl der
kontrollierten
Felder

Fld,che
(Dekar)

Virusinfizierten
Pflanzen 7o

tanir
Manisa
MuSla
Aydm
Denizli
Bahkesir

336,5
739,5
192,0
39,5

102,0
58,0

1?,39
13,41

21,73

10,40

5,46
45,14

53

92
25

8
14

t2

Gebietsdurch-
schnitt

204 Gesamtfliiche
1466,5

16,03

Obwohl die Wachstumsstadien von
Tabakpflanzen eine gewisse Wir-
kung haben, tnrurden fujchsten Ver-
breitungsgrade in den provinzen
Babkesir (45,14 '%) und Mugla
(21,87 %) festgestellt. Der Nied-
rigste war in Denizli mit 5,46 %.
Der Verbreitungsgrad der Virus-
krankheiten an Tabak in Agtiischen
Gebiet wurde durchschnltilich mit
16,03 % berechnet.

Wenn man die prozentsiitze der
Viruskrankheiten beobachtet, kann
man leicht feststellen, das.s das
Verbreitetste Tabakmosaikvirus
(TtW) ist. Im iigiiischen Gebiet
gibt es drei verschiedene TMV-Iso-
late, die an Tabak unterschiedliche
Sympbome verursachen. Das erste
Isolat ruft an den jungen Blb,ttern
normale Mosaikerscheiningen und
Blattdeformatlonen hervor. Es

kommt kein ausserordenfliches Zu-
rtickbleiben des Wachstums der
Pflanze vor. Beim zweiten Typ beo-
bachtet man Verkriuselung, Grob
heit und Mosaikerscheinungen an
den Bliittern. Die Bliitter werden
ziemlich dick und st6rker. Das drit-
te Isolat verhindert das Wachstum
an Tabakpflanzen, die pflanzen
verktimmern und verfirben sich
nach gelb. Diese Symptome kom-
men besondern unter ungeigneten
Boden-und Klimabedingungen vor.
Aber die Inokulationen bewiesen
dass die TlVlV-Infektionen zugleich
vorhanden waren. Ausser TI![V
konnte man Kartoffet-X-Virus
(Prff), Kartoffel-y-Virus (pVy)
und Tabakringfleckenvirus (TR$V)
isolieren und diese Viren waren
meistens in Mischinfektionen mit
TMV auffindbar (Ta,belle 2).
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Tabelle 2. Der Prozentsatz der isolierten Viren.

Viren Der Prozentatz (/o)

Trw (1)

ruv (z)

Tiw (3)

Kartof fel-X-Viius
Kartof fel-Y-Virus
Tabakringfleckenvims

90,2

0,98

4,41

2,9:4

0,49

0,98

Die Ergebnissis von Inokulationen
der Testpfl^nzeai Der Vergleich der
Symptome an den geeigneten Test-
pflanzen, die durch verschiedenen
Virusisolate verursacht vrerden, er-
mri,glicht eine grobe Identifizierung
dieser Viren. In dieser Arbeit wur-
den die Symptome an den TestPf-
lanr&n, deren Namen in Material
angegeben sind, beschrieben und
die Ergebnisse in der Tabelle 3. dar-
gestellt.

Die Ergeibnisse der Reinigungs'
versuche: Die gewbhlten Reinigngs-
methoden waren meistens erfolg-
reich, Infolgedessen' konnte man

in gentigenden Konzentrationen,
keine Pflanzenproteine enthalten-
de, gereinigte Priiparate gewinnen,
um Antiseren zu.produzieren und
zu testen. trn den gereinigten PrEi-
paraten erreichte die reine Vinx-
menge fiir TlltV bis 30 mg Pro mili-
liter. Bei den anderen Viren konnte
man in geringeren aber dennoch

reichlichen Mengen Viren gewin-
nen.

Die Ergebnisse der serulogischen
Tests: Die Virusisolate des Tabaks
wurden serologisch mit den origi-
nalen Antiseren von TMV, Kartof-
fet-X-Virus, Kartoffel-Y-Virus und
Tabakringfleckenvirus, die aus
DFinemark, Deutschland, Holland
geschiekt worden sind, identifiziert.
Selbst wurden besonders gegen

TIWV Isolaten in grossen lMengen
mit hohen Titern und gegen an-
deren Isolaten in gentigenden: Men-
gen Antiseren produziert. Die Er-
gebnisse der serologischen Tests,

: die mit diesen Antiseren durchge-
. fiihrt wurden, um die serologischen
' Beziehungen zwischen den TIW'

Isolaten zu bestimmen, wurden in
der Tabelle 4 gezeigl ln dieser Ta-
betle wurden die Ergebnisse der '

Tests zusammengefasst, dies sind
bei den drei TtrltV-Isolaten mtiglic-
hen B ho'mologen und 6 heterolo-
gen Kombinationen.
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Wie man a113 der Tabelle ersehen rologischen Tests bewiesen, dass es

kann, ergaben sich gegen drei TMV- zwischen den Proteinzusammenset-

Isolate Antisererr mit zeimtich ho zullgen dieser Isolaten keine erheb
hen Titern. Die Engebnisse der se- tiche unterschiede gibt.

Tabelle 4. Die Ergebnise der mit den Antiseren von der drei Isolaten

des TI![V durchgefiihrben homologen und heterologen Teste*

Antiseren Virusisolaten

m/rv (1) TI!r\I (2) mflv (3)

TI\[v (1) 2048 20d.8t28
t,25 L,25 1,25

rl/fv (2), 128 2048

L,25 t,23 t,25

TMV (3) 2048

2,5 2,5

32 2048

1,25

. Der Z6,hler des Quobienten stellt den reziproken Wert der letzten

Antiserum-Verdiinnung dar, bei der noch eine Priizipitationslinie im
Agar-Geldif f tisionstest auftrat.
Der Nenner gibt die jeweils entsprechende Antigenkonzentration in
mg Virus pro. ml an.

Die Ergebnisse der Elektronenmikroskopischen Untersuchungen:
Fiir die elektronenmikroskopiisch unter,zuchten Virusi'solate wurden

folgende Dimensionen ermittelt :

Kartoffel-Y-Virus ?30 nm Udnge

Kartoffel-X-Vinrs 515-520 nm Ldnge

Tl\[V-Isolate 285-320 nm Liinge
Tabakringfleckenvirus etwa 30 nm Durchmeseer.

Die Beobachtungen der Vektor- die beim Saugen gesehenden Blatt-
Inse,kten: WEi,hrend der Freilandun- liiuse gesammelt. Alle Proben wur-
tersuchungen wurden auch Vektor- den als Myzus persicae identifiziert.
nsekten b€obacht€t und besonders

DTSKUSSION

1. Die Verbreitungsgrade der Vi- Aus insgesa^:rrt 204 Proben wur-
nrskrankheiten an Tabak und die den ein oder mehrere Viren isoliert.
Ergebnisse der Isolationen. Wenn die Pnovinzen verglichen wer-
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den, bekommen Bahkesir und ts-
mir die vorderen $tellen (Tabelle
1). Der Verbreitungsgrad in Bah-
kesir wird deswegen hriher sein, weil
zu dieser Provinz verhiiltnismiissig
spiit gefahren wurde. Demgegenti-
,ber trat der niedrigste Verbreitungs-
gad mit 5,46 % in Denizli auf.
Dies kdnnte durch die Hdhentage
der Probennahme verursacht wor-
den sein, wo infolgedessen die po
pulatiuren der Blatilduse verhiilt-
mism$issig niedrig waren. Dazu wa-
ren die Tabakpflanzen in dieser
Zeit noch jung und das pfliicken
hatte noch nicht begonnen. Mit
dem Beglnn des Pfliickens werden
die Verbreitungsgrade noch hriher.
Der Provinz Denizli fol,gten die pro-

.vinzen 
Aydm trnd Manlsa.

Die Isolierten Viren: Bei der lden-
tifizienrng der Viruskrankheiten an
Tiabak wurden Lucas (1?), Berger
(5, 6, ?, 8), Bode und Klinkowski
(9), Bode und Vogel (10, 11) und
Description of plant Viruses (4, lZ,
16, 24,28) benutzt. Diese ldentifi-
zierungen wurden mit serologischen
und elektronmikroskopischen Er-
gebnissen befestigt. Unter den iso-
lierten Viren aus den 204 proben
ist TIWI/ das Verbreiteste und die-
ses Virus hat versehiedene bzrv. drei
Stiimme. Disce Stiimme wurden un-
ter Abschnitt Ergebnisse niiher
beschrihen. Ftir unser Gebiet kann

lMV (3) der wirksamste Stamm
sein und dieser Stamm kann h-
sondens ftir Burley-Tabaksorteer
gefiihrl'ich sein, deren Anbau fiir
die Zukunft in unsetem Land
geplant wird. Es wurde in den
Feldversuchen beobachtet, dass die
mit TIVIV (3) inokulierten Ta-
hakpflanzen in Burley Sa perzel-
len zu Grunde gegangen oder zi-
emlich im Wuchs zuriickge,blieben
waren. Ausser T1![V-Stiimmen w.ur-
den auch Kartoffel-X-Vinrs, Kar-
toffel-Y-Virus und Tabakringflec-
kenvirus in Mischinfektionen mit
Tlttt\/ angetroffen. Mit Hilfe der
verschiedenen Testpflanzen isolier-
ten Viren wurden auch vom Aus-
land geschickten Antiseren getes-
tet und positive serologische Rea,k-
tionen festgestellt. Die ftir die elek-
tronenmikroskopisch untersuchten
I1l\4tr/-gtr6runs, Kartoffel-X-Virus,
Kartoffel-Y-Virus und Tabakringf-
leckenvirus ermittelten Werto
stimmten mit der Literatur in Form
und Gnisse dieser Viren iiberein (4,
L2, 16,24,28). Gegen diesen Viren
wurden originale Anfiseren produ-
ziert und damit wurden insbeson-
dere die serologischen Beziehungen
zwischen den TlV-stiimmen n?iher
untersucht. Ob"pohl sie ziemlich un-
ter $. Schiedliche Symptome an Ta-
bak hervorriefen, zeigteq sie keine
besonderen serrolqgischen Differen-
?f.n.
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hastahklarrrun yaytlrylanm sapta-
mak a.mactyla surveY YaPtlmq ve
toplanan 204 tirnekten test bitkileri
kullamlarak bir veya birkag virus
izole edilmiqtir. Virusla enfekteli
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OUTBREAKS

Alternaria Spot Disease on Sesame

Mahilum TSENIEPE

Reglonal Plant Protectloo Rese€rch Iastitute, Boraova-tzmlr, TURICEy

Sesame is a piant 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-
tlstics in 1980, totaly 1?501 hectars
ar'ea was sovrn in Aegean Region
(n{nonymous, 1980).

During second crop sutvey in Ay-
drn, disease symptoms were seen on
stem, leaf and pod of first crop se-
s'ame. These diseased samples were
taken and brought to the labora.
tory and transfered into the petri
dishes. At the end of the isolation
studies, Altenraria sesami (Kaw.)
Mohant and Behera was found as
the causal agent of this disease.

This pathogen was found first
on sesame at Manisa by Gri,belez
(1960) in 1954. Tlren.this fungus
was found torbe carried by seed (Go-
belez 1964).

Seed samples were taken from

the store.house where the sesame
seeds of field with L00 % disease
incidence were stored. Of seed
samples brought to the laboratory,
200 were used for agar plate met-
hod and 200 were used for blotter
method.

,

In blotter method, seeds were not
sterilized but in agar method sesa-
me seeds were steriiized with sodi-
um hypociloride (% 0.51 then 10
seeds were placed in each dish.
PDA medium was used for agar
plate method. Ttrese were incuba-
ted at 20 + 2"C under alternating
eycles of 12 hours light and L2
hours darkness. After ? days incu-
bation every seed was exannined 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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Tlre fact that A- sesami was at
loyrer 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-

,Aydrn'da ikinci tiriin susam igin
yaprlan survey sirasrnda birinci ii-
rtiLn susamlarda g<ivde, yaprak ve
kapsiil lekesi qeklinde % L00 ora-
mnda hastahk giiriilmii4tiir. Ahna-
rak laboratuvara getirilen ilrnekier-
den yaprlan izolasyon gal4malarr
sonunda bu hastaltfa neden olan
etmenin Alternaria sesami (Kaw.)
lVlohant and Behera oldu[u saptan-
m6trr.

I{astahEur % 100 oranrnda gG

Ozsr
SUSAMDA AIterNAriA LW(E IIASTALIGI

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.

riildtifti tarlarun iiriiniintin kaldr-
nldrpr depodan temin edilen to-
humiann 200 tanesi nemli hricre
(Blotter), 200 taneside agar y<in-

temine gore kiilttire ahnmrgtrr.
Bir haftal* inku,basyondan sodl-

ra petri kabmda ge$en funguslar
mikrosko,pta incelenm\ ve ,{. sesa-
mi'nin,tohu.mla nemli hticre ytinte-
minde % 63,5, agar yonteminde ise
% L6,5 oranrnda taqmd€l saptan-
m6tr.
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FIRST REPORT

Verticillium Wilt of Plum in Turkey

.{fillr SAnilBAY an: Ta,nk DtltrlB

Regional Plant Prrotection Research Institute Bornova-Izmir, TUIIKEIY

record of Verticillium wilt on plums.
It is worthy to state that above

mentioned plurn orchard was situ-
ated on formerly cotton growing
area.

Verticillium wilt symptonu seen

on peach and apricot trees in the
same vicinity where the plantati-
ons were established on the cotton
gro'wing area too (SAYDAM eb al.,
19i1; SARIBAY et a1., 19?3). The
di,s'ease was observed in a fruit-tree
nursery which was also established
on the cotton growing area in Sa-
ruhanlr (MANiSA), in 1982. Espe-
ciaily apricot seedlings were almost
kilted by Verticillium wilt.

Ttre results of the isotation stu- ;6i*i.,' i , I ,

dies which were carried out accor- Ttrerefore, this problem must be

ding to standart method, revealed taken into consideration before the
that Verticillium dahliae Kleb. was establishing new orchard plantati-
the causal agent. Ihis is the first ons.

During a study in August 1984,

the typical symptoms of Verticil-
lium wiit were observed in four Ye-
ars old plums (Prunus cerasifera
cv. papaz) in ly'Ienemen (izMiR)
for the first time. The symPtoms
were characterized by diseolcura-
tion and wilting of leaves and de-
foliation of shoots, vascular brow-
ning of the twigs (Fig. 1, 2). Re-
cently infected trees dispayed par-
tial drying, bu.t severelY infected
trees strowed die{ack and someti-
mes the whole tree is killed bY the
disease. Ttrese are also the other
typicat symptoms of Verticillium
wilt.
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l.ig. 1. Symptoms of Verticillium wilt on plum tree.

Fig, 2. Vascular browning of plum twigs,
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A- SARIBAY ANd T. DEMIR

' O ztr'T

ERII(I,ERDE I@fiSILYIIM SOI{II'NLUGU

1984 yrh A$ustos ayrnda iiretici-
den gelen gikiyetler iizerine yapt-
lan sunrey gahgmalannda Mene-
men'de d<irt yaqmdaki bir erik (pa-
paz eriSi) bahgesinde Vertisilyum
solgunluSu belirtilerine rastlanmig-
tir. Enfekteli a[aglarda yapraklar-
da renk defigimi, solgunluk, s0r-
giinlerin grplak kalmasr, iletim de-
metlerinde renk d€iSimi, tek ta-
rafh, ileri hallerde tiim dal kuru-
malan dikkati gekmrq ve yapilan
izolasyonlar sonucunda Verticillium
dahliau Kleb. fungusu izole edil-
miqtir. Bu Ttirkiye igin eriklerde
ilk kayrttu.

Hastahfm gttriildtipti erik bahge-
sinin pamuktan boz-ma bir arazi olu-
Su ayru yiirelerde iinceleri pamuk
tanmr yaprlan topraklarda kurulan
geftali ve kayrsr bahgelerinde de
Vertisilyum solgunlu$unun sorun
olm.asr, 1982 yrhnda Manisa - Saru-
hanh'da pmuktan bozrna bir ara-
ziye kurulan meyve fidanlrSmda
<izellikle kapsr fidanlarrmn aynr
hastal* ytiziinden hemen tama-
men elden grkmasr, yeni kurulacak
plantasyonlarda dikkatle iizerinde
durulmasr gereken bir konuyu or-
taya koymaktadrr.
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FIRST REPORT

First Report on A New Virus Disease of A,nise

Semih ERKAN

Department of Plant Protection, F acutty of Agriculture University of Ege,

tzmir, TURKEY

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

had become a serious problem in
anise plantings. The virus involved
caused first yellow spotting (Fig.
1a) and, later vein clearing (Fig.
1b) and distortion oir 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
inoculation trials were performed
with sap obtained by homogenizing
the infected leaves in 20mM phos-

phate buffer (pH ?,2) with thiog.
lycoilic acid.

The virus developed local lesions
on Chenopodium amarantieolor, C.
quinoa and Vigna unguiculata. Da-
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A NEW VIRUS DISEASE OF ANISE

tura stramonium and Gomphrena
globosa strowed local spots and
then, systemic syptoms like mot-
tling and distortion on young le-
ax/es. Apium graveolens, Cucumis
sativus, Nicotiana glutinosa and N.
tabacum cv. Samsun recated with
6 pronounced mosaic, crinkling and
deformation on the leaves. These
all symptorns are in aggrement with
those of cucum,ber mosaic virus
(CIW) compiled by Francki (2).

The physical properties (DEP 10-g

19-4, TIP 65 to 70"C and LIV (20"CD

5to 6 days) and the positive reac-
tion with C[W-antiserum proved
the identification as CIVIV, conside-

Ege Bdlgesi'nde yetistirilen ana-
sonlarda, yapraklarda baqlangtgta
san lekeler, datra sonra damarlar-
da renk a.grlmasr gibi belirtiler olug-
turan bir virus hastalrfr bulunmug-
tur. Vejetasyonun daha ileri ewe-
lerinde, virusun anasonlarda ciice-
leqmeye ve bazen de kurumaya ne-
den oldupu gtizlenmigtir. Test bit-
kilerindeki belirtiler, fiziksel iizel-

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

CI!fV was the predominant virus
and the disease incidence was at
high levels in anise plantings. In
our opinion, this state could be
attrlbuted to the interxity of vector
(aphid) population in growing sea-

son. Morewer, due to the host ran-
ge of this virus includes a number
of weds which may be exist thro-
ughout year, trhese hosts can serve
as additional virus reservoirs. In
order to partially prevent the spre-
ad of OI\,[\/ in anise growing areag
therefore, ail efforts should be di-
rected to control vector and reser-
voirs of CIW/.

likler ve serolojik il$ikler dikkate
ahnarak, s<iz konusu virusun hryar
mozayrk virusu oldu!'u saptanmrq-
ttr. Virusun yaygur olarak gdriildii-
pii anason iiretim alanlarrnda afit
populasyonunun da yo$un olmasr,
bu virusun epidemi oluqturmasmda
afitlerin <inemli rol oynadr$mr a4rk-
larnaktadr.

6zsr
YENi Bi3 ANASON V1RUS HASTALIGI'NIN iT"T TEPT
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NEW RECORD

P,owdery Mildew on Calla Lily (Zantedeschia sp.)

EmeI SEZGIII, End! ONAN, Ayban rARCILIOGLU anil Ma,hilums TSENTEPE

Rogional Plant Protection Research Instltute, Boruova, Izmb, TT RKEIY

Ttte disease \pas, 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 learres 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-
longing to Leveillula genus accor-
dtng to microscopic e:ramination.

In literature, tlrcre is no knowledge
onr 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 obseryed
on calla lily.

Ozsr
KAIrA (Zantedeschia sp.)'DA KtILLEIVIE, IIA.,STALIGI

Hastalft itk ke4 1984 yrtr Kasrm
ayrnda Seferihisar- Bademler Gz-
mir) k<iyiinde yetigtiriciye ait kala
seralannda go'rtlmii$iir. Hastahklr
bitkilerin yapraklannda diizensiz
6ekillerde iinceleri agft daha sonra-
lan koyu katwerengine d6nen nek-
ro,tik lekeler olqgmaktadrr. Bu nek-
rotik lekelerin iizerinde fungusun
konidiofor ve konidileri geligmek-

tedir (Resim, 1). Yapilan mikros-
kopik inceleme ile etmenin l*veil-
luia genusuna ait bir tiir oldu$u
saptanmqtr. Iliilleme hastahklan
ile ilgili yurdumuzda yaprlan gahg-
malann taranmasr sonucu kala iize-
rinde kiilieme hastahfrmn saptan-
dr$ma dair higblr kayda rastlan-
_smrgtrr.
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POWDERY MILDENT ON CAI;LA LILT

Picture 1. Powder mildew on calla lily.
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