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Infection Studies on Some Tomato Cultivars by
Colletotrichum coccodes (Wallr.) Hughes Isolated
from Potatoes

M. Timur DOKEN

Department of Flant Pretection, Faculty of Agriculture
Atatlirk University, Erzurum, TURKEY,

ABSTRACT

Colletotrichum coccodes (Wallr.) Hughes isolated from the roots
of potato plants grown in Erzurum Region caused infection both on
underground parts and fruits of tomato plants. The disease severity on
the underground parts of the cultivars varied in which Amerikan ugsuz
and New Yorker 870 were being less affected while Yesilkoy 72 Yalova
and Red Claud seemed to be more susceptible. The disease appeared
as slight wilting of leaves towards the end of vegetation period only
on the most affected cultivars.

Infection occured only in wound inoculated tomato fruits. In
green fruits the fungus remained latent until the begining of ripe-
ning. In Erzurum under field conditions the fruits which are touching
to soil surface and wounded were subjected to infection. The infection
of ripe fruits pregressed more slowly on Yuvarlak erkenci and Viktor
than others. But even in these cultivars the fruits became completely
rotten.

INTRODUCTION

Colletotrichum coccodes (Wallr.)

Hughes (Syn. Colletotrichum atra-

gentarium (Berk and Br.) Tau-

benh.) is a major cause of disease
in potato and tomato plants in
many parts of the world. The dise-
ase known as black dot of potatoes
and anthracnose or brown root rot
of tomatoes has wide distribution
in potato growing regions of Erzu-
rum (Karaca, 1962; Doken, 1977).

From the stand point of tomato
growing the climatic conditions ha-
ve lbeen always a limiting factor in
enlarging tomato growing areas in
the region. Unless in the recent ye-
ars varicus adaptation studies have
been conducting for introducing
new, especially early cultivars which
will promote tomato growing in the
region. Since C. coccodes is known
to be pathogenic both on potato

ot



a COLLETOTRICHUM COCCODES

and tomato plants (Chesters and
Hornby, 1965; Thirumalachar, 1967,
Griffiths and Campbell, 1972) and
considered to be the most serious
disease of ripe tomato fruits (Bar-

ksdale, 1971), it will be worthwile
to examine the pathogenicity of Er-
zurum potato isolate of C. coccodes
on various tomato cultivars used
in the adaptation studies.

MATERIALS AND METHODS

The present investigation was
carried out by using a monoconidial
isolate of a sclerotium type of C.
coccodes which is widely distribu-
ted in the region and pathogenic
on potatoes (Doken, 1977; Doken,
1982). For single spore isolation co-
nidia were cbtained from the cul-
tures made by transferring a single
sclerotium from the roots of infec-
ted potato plants. The isolate was
maintained on potato agar 25 2°
under continuous 2 x 40 watt white
flurescent light for favoring sporu-
lation (Barksdale, 1967; Doken,
1977). The inoculum was prepared
from 14-21 days old cultures. The
fungus colony was scraped by ad-
ding 10 ml. distilled water to each
culture in petri dish. The whole ino-
culum was mixed throughly beforc
inoculation.

During the studies Libby-C-52,
Red Claud, Siiper marmande, Va-
liant, Amerikan ug¢suz (American
topless), Fireball, New Yorker 870,
Gardener, Morden 62 C 37’1, Yesil-
kdy 72 Yalova, Yuvarlak erkenci
(Round early) and Viktor tomato
cultivars were used. Their seedlings
were obtained from the Horticultu-
re Department of Faculty of Agri-
culture, Atatiirk University, Erzu-
rum-Turkey. The first four of the
cultivars are early and from this

feature they are recomended to the
region. The following three culti-
vars are mcderate and the last five
are late (R. Alan Personal Com-
munication).

The researches were conducted
koth in field and in growth cabinet.
The temperature in growth cabinet
was 24 - 2° C at 16 hours light pe-
riod and 16 + 2° C at dark period.
The relative humudity was being
around 70 %. The seedlings grown
in greenhouse were transplanted
when they are eight weeks old to
field and singly to each 10 cm dia-
meter pots in four replicates. Each
replicate contained six plants in
field and four plants in pots. Du-
ring the transplanting 10 ml. ino-
culum which contained mycelium,
conidia. and sclerotia was poured
around the root and collar region of
each plant. Then the inoculated
portion was cecvered with soil and
the plants were kept under conti-
nuous observation to note any wilt-
ing and yellowing symptoms. Root
disease assesments were made at
the end of vegetation period. The
plants were lifted, the root systems
were washed free from soil and vi-
sual disease estimations were made
as percentage of root system cove-
red by sclerotia. The results were
log. transferred and analyses of va-
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riance were made. The means of
the results were compared by Dun-
can’s Multiple Range test.

For tomato fruit inoculations ma-
ture and green tomato fruits about
the same size were harvested from
each cultivar. The fruits were was-
hed and allowed to dry. For wound
incculaticns a glass tube at 5 mm.
diameter was slightly pierced into
tomato fruit and the skin inside the
punctured area was peeled care-
fully. Four wounds were made on
every fruit. A drop of inoculum
about 0.05 ml. was placed on each
wound and covered by the skin. For

control, one wound on each fruit
was not inoculated. Another group
of fruits which are not injured were
also inoculated by placing same
amount of inoculum into the sur-
face of the fruits. Ten green and
ten ripe fruits were used from every
cultivar for each type of inocula-
tion. The inoculated fruits were
placed in moist chambers on pa-
per towels at rocom remperature
(20 F 2° C). The disease was mea-
sured by lesion diameter 15 days
after inoculation. Analyses of vari-
ance was made and mean results
were ranked by Duncan’s Multiple
Range test.

RESULTS AND DISCUSSION

No distinct symptoms were ob-
served on the green parts of toma-
to cultivars at any growth stages.
Only two cultivars Yesilkdy 72 Ya-
lova and Red Claud exhibited slight
wilting towards the end of vegeta-
tion period, while no yellowing was
detected except the normal sene-
sence of the lower leaves due to
aging of the plants. There was no
indication of fungal growth on lea-
ves, although it was reported that
under field conditions the fungus
can grow on leaves (Pantidou and
Schroeder, 1955).

The examination of the roots
and the collar of tomato cultivars
revealed the presence of tiny black
sclerotia embedded in the surface
of cortex (Fig. 1). Although disease
appeared to be common on the un-
derground parts of all cultivars, so-
me differences in susceptibilty were
recorded (Table 1). According to

the analyses of variance Amerikan
ucsuz and New Yorker 870 were sig-
nificantly less affected. Unless the
both were not among the recomen-
ded cultivars. On the other hand
Yesilkdy 72 Yalova and Red Claud
which is one of the recomended
early cultivars was found to be sig-
nificantly more susceptible than
other cultivars under the field con-
ditions, but in the growth cabinet
the difference was not statistically
significant. On the most affected
plants the cortex of rcots and col-
lar loosened and easily detached
and lost leaving the central cylin-
der exposed. But no cankers were
observed on any of the tomato cul-
tivars while a limited canker deve-
lopment on the basal stem was re-
ported by Manning (1979).

The disease severity on the un-
derground parts of the tomato
plants grown in pots in growth ca-
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binet was seemed to be little hig- inoculum density in contact with
her than tomatoes in field. It was roots in field due to the washing
ascribed to the decreasment of the away by irrigation water.

Table 1. Mean disease on the underground parts of different tomato
cultivars grown under field and growth cabinet conditions

FIELD
Tomato cultivar % Infection % 5 % 1
Yesilkoy 72 Yalova 60.0 a a
Red Claud 56.7 a ab
Siiper marmande 41.7 b abc
Firebaill 40.0 b abc
Viktor : - 383 b abc
Gardener 36.7 b be
Valiant 36.7 b be
Morden 62 C 37’1 35.0 b be
Libby-C-52 33.4 b c
Yuvarlak erkenci 30.0 b c
Amerikan ucsuz 6.6 c d
New Yorker 870 5.8 c d
GROWTH CABINET

Tomato cultivar % Infection %0 5 % 1
Yevilkoy 72 Yalova 66.7 a a
Red Claud 63.3 ab a
Firekall 48.3 ab a
Stper marmande 46.7 ab a
Gardener 46.7 ab a
Viktor 45.0 ab 2
Libby-C-52 417 ab a
Valiant 40.0 ab a
Morden 62 C 37’1 39.2 ab a
Yuvarlak erkenci 38.3 b a
Amerikan ucgsuz 125 e b
New Yorker 870 10.8 c b

Within each column means not followed by the same letter differ according
to Duncan’s Multiple Range test
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Fig. 1. Disease incidence on the roots and the collar of tomato plants. Tissues

which appear white are healty, dark are covered by sclerotia

The fruit inoculations showed
that C. coccodes is able to cause in-
fections on wound inoculated toma-
to fruits. The symptoms which were
as small circular depressed spots at
the begining enlarged and became
dark by the time (Fig. 2). On ripe
fruits the disease began to appear
about one week after inoculation.
But on green fruits it delayed up
to the begining of maturity. It se-
emed that in green fruits the fun-
gus remains latent until the begin-
ing of ripening. This could be due
to the presence of some substances
affecting to the development of
C. coccodes. As a matter of fact Al-
lison (1955), pointed out the inhi-
bitory effect of solanine on the

growth of C.coccodes and also
Brown Adikaram (1983), attribu-
ted it to the accumulation of phyto-
alexing in green tomato fruits. In
our studies C. coccodes failed to ca-
use infection on wuninjured green
and ripe fruits, although Barksdale
(1967) obtained infections on unin-
jured tomato fruits. According to
Brown and Adikaram (1983), C. coc-
codes does not develop on unwo-
unded green fruits, but makes slow
development on unwounded ripe
fruits. These discrepancies might
be cwing to the differences between
the tomato cultivars as well as the
virulance of the pathogen isolate
used by different researchers.
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Fig. 2. Disease symptoms on wound inoculated tomato fruits.
C.Control (Not inoculated)

In field natural infections of fru-
its touching to the surface of soil
were infected. The climatic condi-
tions in Erzurum appeared almaost
preventing the aerial contamina-
tion of tomato fruits by C. cocco-
des since high relative humudity
is necessary for conidial production
and dissemination (Doolittle, 1953).
Therefore it is believed that under
the prevailing conditions of Erzu-
rum, generally the fungus present
in soil cause infection through the
wounds of tomato fruits developing
only on or near the soil surface.

The pathogen caused infections
on the fruits of all cultivars with

varying degrees of progress on the
development of infection. The dise-
ase incidence was measured only on
ripe fruits. Because in green fruits
C. coccodes began to develop with
the commencement of maturity
which was not about the same bet-
ween the fruits. So that the vari-
ation in infection rate could not be
attributed to the differences in va-
rietel reactions. Disease assesments
showed that the infection progre-
ses significantly more slowly on the
fruits of Yuvarlak erkenci and Vik-
tor (Table 2). Unless even in these
cultivars the fruits were consequ-
ently rotten.
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Table 2. Mean disease on the fruits of different tomato cultivars

Tomato cultivar

Lesion diameter (mm)

Libby-C-52
Gardener

Red Claud
Amerikan ucsuz
Fireball
New Yorker 870
Valiant
Morden 62 C 37’1
Yesilkdy 72 Yalova
Sliper marmande
Yuvariak erkenci
Viktor

T OO0 D

=

Within the column means not followed by
0.05 level according to Duncan’s Multiple

When disease incidences on fru-
its and on undenground parts are
compared between the cultivars, it
seems that there is unlikely to be
a relationship between the reacti-
ons of fruits and underground parts
of tomato cultivars to C. coccodes.

In our studies apart from the pat-
hogen’s direct effect on yield by
rotting tomato fruits, the disease
damage on roots and collar of the
cultivars was seemed to be insuf-
ficient to cause considerable wil-
ting even on the most affected
plants. The damage which was ref-

the same letter differ at 0.01 and
Range test

lected as slight wilting towards the
end of growing period only on these
cultivars should not be regarded as
important enough to warrant con-
sideration of the isolate of C.coc-
codes as a notable tomato wilt pat-
hogen. However under unfavourab-
le conditions and with other patho-
gens it may be an important con-
tributor of tomato wilt. On the ot-
her hand in the view of economic
consideration further investigations
are necessary especially to unders-
tand the relation between disease
incidence on underground parts of
tomato plants and yield losses.

OZET

BAZI DOMATES CESITLERINDE PATATESDEN iZOLE EDILEN
Colletotrichum coccodes (Wallr.) Hughes ILE

ENFEKSIYON CALISMALARI

Erzurum yoresinde patates kok-
lerinden izole edilen Colletotrichum

coccodes (Wallr.) Hughes’in farkh
domates cesitlerinde patojenite du-
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rumu Litki biiylitme kabini ve tarla
kogullarinda incelenmistir. Cesitle-
rin toprak alt1 aksamlarinda olu-
san hastalik en diisiik Amerikan
ucsuz ve New Yorker 870 cesitle-
rinde kelirlenmigtir. En hassas ola-
rak Yesilkdy 72 Yalova ve Red Cla-
ud cegitleri gorilmekte ve solgun-
luk hafif olarak sadece bu cesitle-
rin yapraklarinda vejetasyon déne-
mi sonuna dogru ortaya cikmakta-
dir.

Domates meyvelerinde enfeksi-

yon sadece yaralardan yapilan ino-
kulasyonlar sonucu gerceklesmek-
tedir. Fungus yesil meyvelerde la-
tent olarak kalmakta ve ancak
meyvenin olgunlasmaya gecmesi
ile birlikte enfecksiyon baslamakta-
dir. Erzurum kosullarinda sadece
topraga temas eden yarali meyve-
lerde hastalik olusmaktadir. Enfek-
siyon Yuvarlak erkenci ve Viktor
¢esitlerinin meyvelerinde daha ya-
vas olarak ilerlemekte, ancak bu ce-
gitlerde bile meyveler sonunda ta-
mamen curimektedir.
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In\)estigations on the ldentification, Seed Transmission
and Host Range of Viruses Infecting The Culture Plants in
the Cucurbitaceae in Marmara Region

1— The Identification of Viruses Infecting Cucurbits in
Marmara Region

Abdullah NOGAY1 and Ulkiit YORGANCI2

ABSTRACT

Viruses obtained in surveys of various cucurbits in Marmara region
in 1979-1980 were isolated and identified by use of differential hosts,
their some physical properties, serology, and electron microscopy. Du-
ring two tours surveys in cucurbit growing areas in 1979, macroscopi-
cally the average virus diseases rates for region was feund 17.3, 24.2,
13.4 and 0.83 % on cucumber, squash, melon and watermelon respec-
tively. In surveys of melon and watermelon plantings in Thrace in
August and September 1980, the average virus diseases rates was 14.6
and 2.18 % on melon and watermelon. 269 cucurbit samples with virus
like symptoms collected in 1979 and 1980 were found infected by viru-
ses using differential hosts. Cucumber mosaic virus (CMV) was pre-
sent in 142 of 269 samples (52.79 %), Watermelon mosaic virus-2
(WMV-2) was found in 118 samples (43.86 %). 9 samples (3.3¢ %)
were infected by beth CMV and WMV-2. CMV was prevalent in the
provinces of Anatolian side. In Thrace the distribution pattern was dif-
ferent in that WMV-2 was more prevalent than CMV. Mixtures of
CMV and WMV-2 in field samples were separated by the use of Nicoti-
ana tabacum, C. quinoa, Citrullus vulgaris and Hibiscus esculentus.

Because of the some differences of their symptoms in test plants,
investigations were done on 5 CMV and 7 WMV-2 isolates. The thermal
inactivation points of CMV and WMV-2 isclates were between 65-80 °C
and 50-75 °C, dilution end points were 10-4 - 10-6 and 10-3 - 10-6 res-
pectively. CMV and WMV-2 isolates were tested with antisera of CMV,
WMV-1 and WMV-2. CMV isolates produced reactions with CMV anti-
sera, WMV-2 isolates reacted with WMV-2 antiserum. The isolates were

1) Regional Plant Protection Research Institute, Erenkdy, Istanbul-TURKEY.
2) Department of Plant Protection, Faculty of Agriculture, University of Efe,
Izmir-TURKEY.
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examined in the EM and micrographs taken by R.D. WOODS at Rot-
hamsted Experimental station (England). The electron micrographs
revealed the particles of CMV to be isometric about 30 nm diameter.
WMV-2 particles were long flexuous rods about 800 nm long.

INTRODUCTION

According to the statistics, cucur-
bits cover 30 % of the acreage devo-
ted to the vegetable crops that are
grown in 600.000 hectars of Tur-
key. With an area of about 37.400
ha and the production of 750.000
tons, cucurbits (cucumber, squash,
pumpkin, melon and watermelon)
are important vegetable crops
grown in 9 provinces (Bilecik, Bolu,
Edirne, Kirklareli, Kocaeli, Istan-
bul, Sakarya, Tekirdag) of Marma-
ra region (4).

In 1955, CMV were seen epidemi-
cally in vegetable areas of Istanbul
and disease rate was determined
100,90 % on cucumber and squash
respectively (29). ISMEN (15) re-
ported that the epiphytotic of CMV
caused 70-80 % yield reduction in
cucumber in Marmara region in
1962. In these studies, symptoms
of infected plants were depended
upon for the wvirus identification
and CMV was supposed to be agent
of mosaic.

Durning recent years, cucurbit

crops (particularly cucumber and
squash) grown in Marmara region
have been severely affected by mo-
saic virus diseases. In various lo-
calitles, practically 100 % of the
plants have become infected. Symp-
toms were mosaic, mild or severe
mottling, blistering of leaves and
stunted grecwth. On cucumber and
melon wilting and drying occasi-
onally occurred. Reduction in fruit
size, abnormal shapes, colors, and
patterns that make them non-mar-
ketable were fruit symptoms.

In the present study, surveys we-
re conducted in cucurbit plantings
cultivated throughout the region of
Marmara during the 1979-1980 gro-
wing season and prevalance of vi-
rus diseases was determined. CMV
and WMV-2 were isolated from
samples with virus like symptoms
collected in surveys.

This is apparently the first re-
port of the occurrence of CMV and
WMV-2 in cucurbits in Turkey.

MATERIALS and METHODS

1. Field collections and
inoculations
In 1979-1980 samples of virus-in-
fected cucurbit hosts like Cucumis
sativus (cucumber), Cucurbita pe-
po “Sakiz” (squash), Cucurbita ma-

xima (pumpkin), Cucumis melo
(melon, cantaloupe), Citrullus vul-
garis (watermelon) were collected
from the 9 provinces of Marmara
region. Samples were ground with
mortar and pestle in phosphate buf-

/
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fer (0.05 M, pH 7-7,6) (11, 26, 39,
40) or in borate buffer (0.005 M,
pH 9.0) (10) and the extracts were
incculated to test plants (presen-
ted in Table 1) dusted lightly with
caiberandum powder (500 mesh)
in a greenhouse. After inoculations,
the leaves were rinsed with tap wa-
ter and plants were kept in a moist
chamber overnight. The cucurbit
hosts were inoculated in the cotyle-
don stage and other hosts in the
2-4 true-leafless stage. Temperatu-
res in greenhouse ranged from 15 °C
at night to 30 °C during the day.
The test plants were observed ever-
yday after inoculation for symptom
development.

2. Tests of some physical
properties

The thermal inactivation and di-
lution end points of virus isolates
were determined by methods descri-
bed by BOS et al. (6). In these stu-
dies, N. tabacum ~“Xanthi” and Cu-
curbita pepo ”Sakiz” were used as
the source plants for CMV and
WMYV-2 isolates respectively. C.
amaranticolor was utilized as as-
say plant for both viruses.

3. Purification

CMYV isolates for purification we-
re propagated in N. tabacum “Xan-
thi” and purified by the methods
of LOT et al. (22) and TOMLIN-
SON et al. (35). Two WMV-2 isola-
tes were multiplied in C. pepo ”Sa-
kiz” by inoculating them in their
cotyledon stage and partially puri-

fied following method of BHARGA-
VA (5). During the purification stu-
dies Christ low-speed centrifuge
and Beckman L5 50 ultracentrifuge
were used.

4. The ultraviolet absorbtion
spectra

The ultraviolet absorbtion spec-
tra of the purified virus preparati-
ons between 250-290 nm were de-
termined with a DB spectrophoto-
meter. Virus yields of purified pre-
parations were calculated making
use of relation that absorbance at
260 nm (1 mg/ml, 1 cm light path)
was 5 (13) for CMV and 3 for
WMV-2 being a member of PVY
group.

5. Serology

Purified CMV isolates were tes-
ted with antisera of CMV using the
method of Ouchterlony agar double
diffusion. CMV antisera were sup-
plied from Dr. D.A. GOVIER and
Dr. J.A. TOMLINSON.

Agar gel diffusion tests were done
on 5x5 cm glass slides containing
5 ml of 0.75 % oxoid purified agar
Code L 78 in buffer (0.005 M BOs,
0.0056 M EDTA, pH 8.2 or 0.05 M
KH2PO4, pH 8). Sodium azide at
0.02 % was added to the melted
agar as a preservative (17, 35). Test
patterns in the agar comprised 6
peripheral wells (5 mm diam) aro-
und a central well (5 mm diam)
with 8 mm between the centres of
the neighbour wells. Wells were fil-
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led with the purified preparations
of CMV and antisera at voricus
combinations. Each agar slides was
incubated at room temperature in
a closed humid petri dish. The de-
velopment of precipitin patterns
was recorded over a period of 1-5
days.

WMV-2 isolates were tested with
antisera of WMV-1 and WMV-2
(Supplied by A. SCOTT) using met-
hods of SDS (sodium dodecyl sulfa-
te) immunodiffusion (30) and mic-
roprecipitin (25).

For immuncdiffusion tests with
SDS treated antigens, the immu-
nodiffusicn medium of 0.8 % Noble
agar, 0.5 % SDS, and 1.0 % NaN;
(all w/v) in distilled water. 12 ml
of medium were poured into each
plastic petri dish. Antigen were pre-
pared from virus-infected and he-
althy leaves by grinding tissue in
H20 (1 ml per g of tissue). One ml
of 3 % SDS was than added per g
of tissue, and the mixture was
expressed through cheesecloth. The

extracts were used within 1-2 hrs
after preparation. Purified antigens
were untreated with SDS prior to
use. A gel pattern consisting of 6
peripheral wells surrounding a
central well (each well 5 mm in di-
am) was used. The edge of the cen-
ter well was 3 mm from the edges
of the peripheral wells. After addi-
tion of reactants at various com-
binations, the plates were incuba-
ted at room temperature and re-
sults were recorded after 24-48 hrs.

Mioroprecipitin tests were done
in plastic petri dishes under liquid
vaseline. Antiserum, virus, and he-
althy plant sap dilutions were made
in 0.85 % saline in 0.01 M Tris-HC,
PH 7.5. Tests were incubated at ro-
om remperature, and results were
recorded after 2 hours.

6. Electron microscopy

The isolates were examined in the
EM and micrographs were taken by
R.D. WOODS (Rothamsted Experi-
mental Station. Horpenden Herts,
England). :

RESULTS

1. Host reactions

The reactions of test plants ino-

culated with CMV and WMV-2 iso-
lates are summarized in table 1.

=10,
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9. Mixed infections

Mixtures of CMV and WMV-2 in
field samples (3 squash and 6 me-
lon) were separated by the use of
following differential hosts; Nico-
tiana tabacum, Chenopodium qu-
inoa, Citrullus vulgaris and Hibis-
cus esculentus. N. Tabacum was
susceptible to CMV but immune to
WMV-2. Citrullus vulgaris and C.
quinoa were susceptible to syste-
mic invasion by WMV-2 isolates but

very highly resistant, or immune to

" isolates of CMV. WMV-2 induced

local lesions and systemic mottle in
Hibiscus esculertus, whereas CMV
produced chlorosis and stunting on
same plant. Thede differential re-
actions permitted separation of
WMV-2 from CMV.

3. Physical properties

The results obtained in these
tests were summarized in Table 2.

Table 2. The some physical properties of CMV and WMV-2 isolates

from cucurbits

Isolate Dilution end point Thermal inactivation
point (°C)
CMV
CCi 10-¢ - 5 x 10-¢ 65 - 70
CM: 10=5"="T0=% 70 - 75
CM3 10-5 - 10-¢ 65 - 70
CSs 10=5+--10-¢ 75 - 80
CSs o x 10-% - 10-5 75 - 80
WMV-2
WMs 5 x 10-¢ - 10-® 60 - 65
WMz 10-¢ - 5 x 10-¢ 50 - 55
WSs 10-5 - 10-¢ 65 - -T0
WSy 10-5 - 10-6 70 - 75
WSio ,10-4 - 5 x 10-¢ 60 - 65
WWiy 10-4 - 5 x 10-4 50 - 55
WWie 10-3 - 10-4 55 - 60

4. Purified preparations

Five CMV and two WMV-2 isola-
tes were purified. Properties of the-

se preparations are summarized in
Table 3.
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Table 3. Yields and absorbances at 260/280 nm absorption of purified
virus isolates

Isolate Yield A260/280 Suspansion medium of
(mg/ml) wavelength Preparation

(nm)
CMV
CCq 1.05 1.54 0.005 M Na:B:07+0.005 M EDTA, pH9
CM: 0.25 1.75 sterile destilled water
CM; 0.77 1.26 0.005 M Na:=B:O7+0.005 M EDTA, pH9
CSy 1.21 1.28 sterile destilled water
CSs 1.11 138 sterile destilled water
WMV-2
WSy 2:35 1.40 1 M phosphat pH7
WWie 1.08 1.25 1 M phosphat pH7

5. Serological tests

All CMV isolates (purified) reac- lony agargel double diffusion tests
ted with the antisera of CMV - GO- (Table 4, Fig. 1, 2).
VIER and CMV-TOML in Ouchter-

Table 4. Reactions of purified CMV isolates with CMV-GOVIER
antiserum

Antigen mg virus/ml Dilutions of antiserum

1/1 1/2 1/4 1/8 1/16 *1/32
CCi 1.05 ++ + F4 - hak et e =
CM: - 025 + + +4+ ++ ¥ + i3
CM; 0.77 +++ R = Rt = iR
C8, 1.21 +++ +4+4+ ++ + + £
CSs L SRRy - - +4+ ++ 5 s

Precipitation line intensity (after 48 h) is indicated by the number

of + signs; — indicates no precipitation line.

—_— 16 —
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The isolates of WMV-2 reacted in
SDS-immunodiffusion and micro-
precipitin tests with the WMV-2
SCOTT antiserum (Table 5, Fig. 3).

No reaction occurred with the sera
to 'WMV-1 (supplied A. SCOTT)

and CMV.

Table 5. Reactions of WMYV-2 isolates with WMV-2 SCOTT antiserum
in SDS-immunodiffusion tests

Antigen Antitiserum dilutions
(Clarified extract
of infected C. pepo «Sakiz») 1711 1/2 1 114 1vg | 1/18 -i1/39
WMs ++ + i 1 - i =%
WM, + + + ik = = =
WSs 5 Gy i Eod Nk TR E S S S AT (N S R B -
WS, +++ +4+4+ ++ ++ 4 —
W10 SRR Bk oo b 2
WWiy HebH o B —
WWie tAt L H S+ L
Control (Healthy plant extract) — — i 1 =t L =
Precipitation line intensity (after 48 h) is indicated by the number

of 4 signs; — indicates no precipitation line.

6. Electron microscopy nm long (Fig. 5). Mixtures of

The isolates identified by use of
test plants were examined in the
EM and micrographs were taken by
R.D. WOODS. The electron micro-
grophs revealed the particles of
CMV to be iscmetric about 30 nm
diameter (Fig. 4). WMV-2 particles
were long flexuous rods about 800

CMV +WMV-2 in field samples are
seen in Figure 6.

7. Distribution of viruses

269 cucurbit samples with virus
like symptoms collected in surveys
in 1979 and 1980 were Marmara re-
gion and in cucurbits cultivated
were presented Tables 6, 7.

—1Be
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Table 7. Distribution of viruses in cucurbits cultivated

Viruses Cucumber Squash Melon Watermelon

ncol. % n.col % n.col. %  n.col. %
CMV strains 36 17826 49 62.02 55 45.08 2 0.09
WMV-2 strains 10 21.74 27 34.18 61 50.00 20 9091
CMV + WMV-2 0 0 3 3.80 6 442 0 0
Total 46 100.00 79 100.00 122 100.00 22 100.00
n.col, — number of collections

DISCUSSION

All CMV isolates induced local
lesions on C. amaranticolor, C. qui-
noa, Vigna sinensis, Phaseolus vul-
garis (2-4 days), Datura stramoni-
um (6-7 days), Gomphrena globosa
(10-12 days) and systemic symp-
toms (mosaic mottle, narrowing of
the leaves, severe malformations le-
ading to filiformity and shoe-string
formation) on Nicotiona tabacum,
N. glutinosa, Lycopersicon esculen-
tum and Capsicum annuum. The
symptoms produced by our CMV
isolates in tests plants were similar
to those described by other authors
(7, 8, 13, 14, 19, 26, 27, 28, 32, 39).
CMV isolates locally and systemi-
cally infected cucumber squash and
melon. Only one of them (CM:) sys-
temically infected Sugar baby vari-
ety of watermelon with 20 % infec-
tion ratio and it was characterized
by being more prevalent than the
others. Producing systemic symp-
toms of CMV on watermelon de-
pends on strain and usually is not
common (7, 27, 39).

The thermal inactivations and di-
lution end points of CMV isolates

were similar to those reported by
scme authors but showed slight dif-
ferences to others (12, 16, 17, 19
20, 23). The differences could havc
depended on the use of other stra-
ins or the different environmental
conditicns. CMV particles were
measured 28-42 nm by previous
workers. However, our isolates were
30 nm diam as average lsngth of
particles reported by GIBBS and
HARRISON (13).

WEBB and SCOTT (40) divided
Watermelcn mosaic virus (VIMV)
isolates from the USA into two dis-
tinct groups, distinguished by host
range and serologycal properties.
Those isolates that failed to infect
noncucurbitaceous plants were de-
signated as WMV-1, whereas isola-
tes that infected plants outside the
Cucurbitaceae were designated as
WMV-2. Also they had reported
that WMV-1 induced pin poin local
lesions on inoculated cotyledons and
leaves of selection B633-3 of mus-
kmelon PI 180280, whereas isolates
of WMV-2 produced only a syste-
mic mottle. WEBB (38) reported

a= 19 —
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Luffa acutangula to be susceptible
to WMV-1 but immune to WMV-2
isolates. Our WMYV isolates induced
local lesions (later with red border)
on C. amaranticolor in 519 dagys,
failed to infect Luffa acutangula
and Nicotiana sp tested, caused
only systemic infection on C. melo
«B 633-3» and produced local lesi-
ons and systemic symptoms on Hi-
biscus esculentum. Chlorotic local
lesions and later systemic symp-
tems developed when C. quinoa was
incculated with several isolates (de-
signated as WM6, WS9, W310),
this fact in egreement with the re-
sults of cther workers on WMV (21,
23) though MILNE et al. (26) re-
ported that none of the WMV iso-
lates tested at Davis produced sys-
temic infection of this plant. On
cucurbits all the isolates induced
typical WMV symptoms like those
described by VAN REGENMORTEL
(36). But WSg and WSy isolates in-
duced more severe symptoms on
cucumber and squash than the ot-
her WMV isolates. Also the physical
properties (thermal inactivation
and dilution end points) of these
two isolates were found than those
recorded for WMV-2 (2, 3, 5, 24,

37).

The results of our serological
tests support the observations of
some workers (2, 21, 31, 40), who
reported evidence that WMV-1 and
WMV-2 were serologically different,
but on contrary, MILNE and GRO-
GAN (25), who reported that a
very close serclogical relationship
existed between WMV-1 and WMV-
2.

The particle lengths of WMV re-
ported bty earlier workers (2, 3, 5,
9, 19, 31, 33, 37) wvaries from 675 to
900 nm, but the normal length has
been given as 750 nm (36). Our
WMV particles were measured 800
nm long. The reason of that 50 nm
difference between our isolates and
the average length of WMV may
be differences of the strains.

We belive, therefors, as a result
of the accumulation of our data,
that all characteristics of our WMV
isolates are those of WMV-2. They
show minor differences amongthe-
mselves in the symptoms induced
on test plants.

9 field samples (3.34 %) were fo-
und infected by both CMV and
WMV-2 in this study as reported
earlied (1, 18, 24).
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OZET _

MARMARA BOLGESINDE CUCURBITACEAE FAMILYASI
KULTUR BITKILERINDE GORULEN VIiRUS HASTALIKLARININ
TANILANMASI, TOHUMLA GECI§ DURUMLARININ VE KONUKCU

DIZILERININ SAPTANMASI UZERINDE ARASTIRMALAR
1. Marmara Bolgesinde Cucurbitaceae Familyas: Kiiliir Bitkilerinde

Gorlilen Viruslarin Tanilanmasi

Marmara  bdlgesinde kabakgil
kiltiir bitkilerinde goriilen virus-
lar test bitkilerinde olusturduklari
reaksiyonlar, baz: fiziksel ozellikle-
ri, serolojik testler ve elektron mik-
roskop gozlemleri yoluyla tanilan-
muglardir. 1979 yilinda kabakgil a-
lanlarinda 2 tur olarak diizenlenen
surveylerde bolge virus hastalik ora-
n1 ortalamasi hiyar, kabak, kavun
ve karpuzlarda sirasiyla % 17.3,
24.2, 13.4 ve 0.83 olarak bulundu.
1980 yilinda Agustocs ve Eyliil ay-
larinda Trakya’da kavun ve karpuz
alanlarinda yapilan surveylerde vi-
rus hastalik oran: ortalamasi ka-
vunda, % 14.6, karpuzda 2.18 idi.
1979 ve 1980 yillarinda toplanan
269 adet virus benzeri belirti gos-
teren Ornegin test bitkilerinde ya-
pilan mekanik inckulasyonlar so-
nucu virusla bulasik bulundu. Bun-
lardan 142’sinin (% 52.79) Hiyar
mozayik virusu (CMV), 118inin
(% 43.86) Karpuz mozayik virusu-2
(WMV-2) ve 9unun (% 3.34) CMV
+WMV-2 ile enfekteli olduklar:
saptandl. Anadolu yakasi ilerinde
CMYV, Trakya’'da WMV-2 hakim du-

rumdadir. Nicotiana tabacum, C.
quinoa, Citrullus vulgaris ve Hibis-
cus esculentus test bitkileri kulla-
nilarak karisik enfekteli tarla or-
neklerinde CMV ve WMYV-2 ayril-
dilar.

Test Mbitkilerinde belirtileri yo-
niinden baz farkliliklar1 nedeniyle
aragtirmalar 5 CMV ve 7 WMV-2
isolat1 Ulzerinde yapildi. CMV ve
WMV-2 izolatlarinin sicaklikla inak-
tiflesme ve son seyreltme noktalal
r1 sirasiyla 65-80 °C ve 10-¢ - 10-S,
10-3 - 10-¢ dar.

Serolojik testler CMV, WMV-1 ve
WMV-2 antiserumlar1 ile wyapildi.
CMV izolatlart CMV antiserumlar:
ile, WMV-2 izolatlart WMV-2 anti-
serumlar: ile reaksiyon verdiler.
Izolatlarin EM gozlemleri Rothams-
ted Experimental Station’da sayin
R.D. WOODS tarafindan yapilmis
ve resimleri cekilmigtir. Resimler-
den CMV partikiillerinin kiiresel ve
takriben 30 nm capinda, WMV-2
partikiillerinin ¢ubuk seklinde ve
800 nm uzunlugunda oldugu anla-
silmagtir.
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Fig.1. Serological reactions in gel diffusion

tests. A=—CMV TOML. antiserum (1/1).
Peripheral wells contain purified CMV isolates; 1=CC; (1.05 mg/ml), 2—=CS;

(1.21 mg/ml), 3=CS; (1.11 mg/ml), 4=CM; (C.77 mg/ml), 5-6 =CM, (0.25
mg/ml).

Fig.2. Serological reactions in agar gel diffusion tests A—=CS; isolate of CMV (1.11

mg/ml). Peripheral wells contain. CMV-Govier antiserum (1=1/1, 2=1/2,
3=1/4, 4=1/8, 5=-1/16, 6=1/32).
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VIRUS DISEASES OF CUCURBITS

[ig.3. Agar-gel diffusion tests with SDS-treated isolates of WMV-2 and healthy
sap. A=WMV-2 Scott antiserum. The outer wells contain SDS-treated anti-
gens (1=WSg, 2=WS,, 3=WS,;,, +=WW,;, 5=WW,, multiplied in C. pepo
«Sakiz», 6 —healthy sap of C. pepo «Sakizy)

Fig.4. Electron micrograph of purified preparation of CMV isolate CC; (X 70.000)
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Fig.5. Negatively stained, rod-shaped virus particles found in crude extract from
C. pepo «Sakiz» infected with WM, isolate of WMV-2 (X 64.000)

=

Fig.6. Electron micrograph of crude extract from C. melo «Hasanbey» mixed infected
with CMV and WMV-2 (X 75.000)
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Purification and Particle Morphology of TMV, CMV and ZYMV
Isolated from Various Cultivated Crops grown Along the
Mediterranean Coast of Turkey!

Mehmet Asil YILMAZ2

R.F. DAVIS3

ABSTRACT

CMV, ZYMV and TMV isolates were easily purified by Density
Gradient Centrifugation. Ultraviolet absorbance spectrum of the puri-
fied virus preparation from the gradient layer has a typical nucleopro-
tein peak. The absorbance ratio of 260/280 nm was 1.74-1.79; 1.45 and
1.02-1.24 for CMV, ZYMV and TMV isolates, respectively. The purified
virus yield of CMV, ZYMV and TMV isolates amounted to 0.05-0.14
mg, 0.014 mg, and 7.6 mg, per 1 g infected plant tissue, respectively
after density gradient centrifugation. Electron microscopy of purificd
virus revealed-rigid rod, isometric and flexous rod particles typical of
TMV, CMV and ZYMV particles respectively.

INTRODUCTION

The production of vegetable crops
is limited due to virus diseases. Du-
ring the survey along the Mediter-
ranean sea coast it was observed
that virus-like symptoms were com-
mon on the cultivated crops in
each glasshouse. The infected plants
show stunting, mild to severe mo-
saic, vein clearing and vein yello-
wing, blistering and deformation of
leaves up and downward, leaf cur-

ling, and necresis on the stem and
the leaves. Biological assay, serolo-
gical tests and leaf dip electron
microscopy have shown that (To-
bacco Mosaic Virus) TMV, (Cucum-
ber Mosaic Virus) CMV and (Zuc-
chini Yellow Mosaic Virus) ZYMV
are the major viruses along the
ccast (8). The purpose of this study
was to purify and determine partic-
le morphology of these viruses.

1) New Jersey Agricultural Experiment Station, Publication No. D-11191-4-84 sup-
ported by State funds and by a research grant from the Committes on the Chal-

lange of Modern Society, NATO.

2) Cukurova University, Agricultural Faculty, Department of Plant Protection,

Adana, Turkey.

3) Department of Plant Pathology, Cook College, New Jersey Agricultural Expe-
riment Station, Rutgers University, New Brunswick, NJ 08903
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MATERIALS AND METHODS

Collection of Samples : Collection
of samples at the different location
along the coast and identification
of viruses from the samples have
been described (8).

Purification and Electron Micro-
scopy : TMV isolates were purified
from systemically infected Nisoli-
ona tabacum «Samsun type» by the
method of Gooding and Hebert
(1966) with sliht modification (Tab-
le 1). In order to make comparision
of density slight absorbance profile
U.S.,, Buropean and Turkish isola-
tes of TMV were also used in this
research. TMV-Alexandar + TMV-
Aucuba provided by Dr. K. Cor-
bett, University of Maryland; TMV-
GPSa, TMV-SPS provided by Dr. A.
Th. B. Rast, Research Institute for

RESULTS AND

A. Purification of TMV Isolates.
TMV isolates were purified easily
and aggregation was reduced by
using EDTA buffer as a chelating
agent in the purification. Two iso-
lates of TMV from Turkey, two from
the Netherlands, and four from the
U.S.A. were purified. Purification of
the TMV-GPga isolate was unsuc-
cessful and has not been repeated.
Sucrose density gradient profiles
of the other seven isolates are
shown in Figure (1-7). Each iso-
late produced two major peaks, the
first representing monomers of the
virions, the second representing ag-
gregated polymers. Notice that the
Turkish isolates were not as seve-

Plant Protection, Wageningen, The
Netherlands; Tomato isolate NJ-
81-1 and N-81-20 provided by Dr.
R.F. Davis and Turkish tomato iso-
late AY isolate 1, and Turkish AY
isolate 4. Isolated by Dr. M.A. Yil-
maaz.

CMV was purified from systemi-
cally infected Cucurbita pepo «Early
Prolific» leaves 10-14 days after ino-
culation by the methcd of Lot et
al. (1974) as modified by (2), (Tab-
le 2).

ZYMV was purified from syste-
mically infected «Early Prolific»
squash leaves 10-14 days after ino-
culation by the method of Sako et
al. (1980) (Table 3).

Purified viruses were examined
by leaf-dip electron microscopy (1).

DISCUSSION

rely aggregated after purification,
as shown by the greater relative
height of the monomer peak. This
observation has not been confirmed
by additional testing.

The absorbance ratio of 260/280
nm ranged from 1.02 to 1.24, whe-
reas the accepted value for purified
TMV is 1.19. The yield was deter-
mined using an extinction coeffici-

0.1 %
ent of E

260 nm
virus/g infected tissue after density
gradient centrifugation. Studies of
purified virus particles under E.M.
(Fig 10) showed typical TMV rod
(Shikata, 1977).

= 3, to be 7.6 mg
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Table 1. Purification of TMV Isolates.

Discard material

Sediment

Supernatant

Pellet

Supernatant

Pellet

Supernatant

1.

Homogenize the infected tobacco leaves
(«Samsun» type) in 0.5 M Na: HPOs;-KH:
POy buffer at pH 7.2+1 % 2-mercaptoet-
hanol, 1 g of tissue/ml of buffer

Squeeze through cheesecloth

. Add 8 ml n-butanol per 100 ml extract

Stir 15 min
10000 g, 30 min

Add 4 g PEG (mol wt 6000) per 100 ml
and dissolve

10000 g, 15 min

. Suspend pellets in 0.01 M EDTA phospha-

ite buffer pH 7.2, 20 ml/100 ml initial
extract

8. 10000 g, 15 min
9. Add to the supernatant 0.4 g of NaCl and

10.
115

12.

13.

14.

0.4 g PEG per 10 ml. Add while stirring
and dissolve

1000 g, 15 min

Dissolve the pellets in 2 ml 0.01 M EDTA
buffer for each 100 ml of the initial ext-
ract and centrifuge at 1000 g for 5 min

Save supernatant and layer the virus on
10-40 % sucrose gradient in 0.01 M EDTA
pH 7.2 buffer solution, and centrifuge at
24.000 RPM for 2.5 hours in a Beckman
SW 25.1 rotor

Fractionate the light scattering band in
sucrose gradient tubes

Centrifuge the fraction at 78.000 g for 60
min and suspend the pellet in 0.01 M
EDTA pH 7.2 buffer

= 3 e
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Table 2. Purification of cucumber mosaic viruse.

DISCARD

RETAIN

Chloroform, tissue

Supernatant

Supernatant

Pellet

Supernatant

Supernatant

1)

2)

3)

4)

9)

6)

)

8)
9)

10)

11)

12)

13)

14)

Homogenize tissue in 2 volumes each of
0.5 M citrate pH 6.5 with 0.1 % sodium
thioglycollate and chloroform

Low speed 10 min at 3000-4000 g

Remove supernatant, add PEG 6000 to
final concentration of 10 % (w/v)

Stir 30-45 min, low speed 10 min at
12.000-16.000 g

Resuspend pellet in 0.05 M citrate pH 7.0
with 0.2 % Triton X-100, stir 30-45 min

High-speed 2 hr at 78.000 g or 1.5 hr at
105.000 g

Grind pellet in mortar and pestle with
0.02 M EDTA pH 7.0

Low-speed 15 min at 12.000 g

Remove supernatant (SI), low-speed pel-
let again with adtitional EDTA buffer

Remove supernatant (S2), combine S1
and 82, high-speed 1.5 hr at 105.000 g

Resuspend pellet overnight in EDTA
buffer

Layer 0.5-1.0 ml virus solution onto fresh
or thawed 10-40 % linear sucrose gradi-
ents prepared in EDTA buffer, high-speed
2 hr at 24.000 rpm in Beckman SW 27
rotor

Collect band manually with syringe and
bent needle, dilute solution in EDTA,
high-speed 1.5 hr at 105.000 g

Resuspend pellet in EDTA buffer

aAll reagents and glassware are kept at 0.4 C
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Table 3. Purification of ZYMV

DISCARD RETAIN

1) Homogenize the leaves with 0.3 M potas-
sium phosphate buffer pH 8.8 (1:2) con-
taining 0.01 M DIECA, 0.1 %.

2) Mercaptoethanol with 15 % carbon tet-
rachloride.
Sediment 3) Low speed 15 min. 8.500 g.
4) Add 2 % triton X-100 and stir for 20 min.

5) Layer the mixture over an 8 ml pad of
20 % sucrose in 0.02 M potassium phos-
phate buffer pH 8.5 and centrifuge 29.000
rpm for 90 min.

Supernatant 6) Resuspend pellet with 0.02 M potassium
phosphate buffer pH 8.5
2llet 7) Low speed 15 min. 8.500 g
8) Repeat steps 5-7, omitting sucrose pad ni
step 5.
Pellet 9) Layer 0.5-1.0 M 1 virus onto fresh or tha-

wed 10-40 % sucrose linear gradient pre-
pared in phosphate buffer high speed 4
hour at 24.000 rpm
10) Fractionate the light scattering band in
sucrose gradient tubes.
Supernatant 11) Centrfifuge the fractionate at 24.000 rpm

for 1 hour and resuspend the pellet with
0.02 M phosphate buffer pH 8.5

~$E33 e
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B. Purification of ZYMV. Squash
isolate of ZYMV was also purified
by density gradient centrifugation.
One peak of absorbance profile in
10-40 % sucrose gradient was obser-
ved after 4 hours centrifugation at
24.000 rpm (Figure 8). Flexuous vi-
rus particles (672 nm) in length
were cobserved in electron micro-
graph (Figure 11). The purified vi-
rus yield was 14 mg/kg of squash
leaves. The 260,/280 ratio was 1.45.
Virus particles are typical of flexu-
cus rod particles of ZYMV (4).

C. CMV Purification. The water-
melon isolate of CMV was purified
by density gradient centrifugation.
There was only one peak of absor-

bance profile in the 10-40 % sucrose
density gradients after 2.5 hours
centrifugation at 24000 rpm (Figu-
re 9). Ultraviolet absorbance spec-
trum of the purified virus prepara-
tion from the gradient layer had a
typical nucleoprotein peak at 260
nm The A260/A280 nm ratio was
1.74-1.79, very close to the typical

0.1 %
value cf E

260 nm
.14 virus/g infected tissue after
density gradient centrifugation. Ex-
amination of leaf dip preparation of
purified virus showed purified virus
particles are typical of CMV virus
particles (7).

= 5, to be .05 to

e TAN
I

ABSORBANCE AT 254 nm

RELATIVE

Th .

RELATIVE DEPTH
Figure 1-7. Absorbance (254 nm) of tomato isolates of TMV in the 10-40%
sucrose density gradient at 24.000 rpm for 2.5 hours.
1. Turkish AY isolate 1:2. TMV Alexandar: 3. TMV NJ 81-1:4
TMV Aucuba: 5. Turkish AY isolate 4:6 TMV SPS:7. NJ 81-20.
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RELATIVE ABSORBANCE AT 254nm

Figure 8. Absorbance of squash isolate of ZYMV in 10-40 9% sucrose
density gradient at 24.000 rpm in a Beckman SW 25.1 rotor
for 4 hours.

RELATIVE ABSORBANCE AT 254nm

RELATIFVE ' DEPT H
Figure 9. Absorbance of watermelon isolates of CMV in 10-40 % sucrose

densty gradient at 24.000 rpm in a Beckman SW 25.- rotor for
2.5 hours.
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OZET
TURKIYE AKDENiZ KIYISI BOYUNCA YETISTIRILEN CESITLi
URUNLERDEN iZOLE EDILEN TMV (Thtlin Mozayik Viriisi),
HMV (Hiyar Mozayik Viriisil) VE ZSMV (Zuccini Sarilik Mozayik
Virlisii) ARITILMASI VE PARTIKUL MORFOLOJiSi

Density Gradient Santrifuj yon-
temiyle HMV (Hiyar Mozayik Virii-
sli), ZSMV (Zuccini Sarilik Moza-
yik Viriisii) ve TMV (Tiitiin Moza-
yik Viriisii) izolatlar1 kolaylikla ari-
tilmiglardir. Amntilan viriislerden
elde edilen Ultraviolet Absorbans
Spektrumlar: 260 nm de tipik nuk-
lecprotein 6zelligini gostermisler-
dir. 260/280 nm deki absorbans
oranlarinin Hiyar Mozayik Viriisii,
Zuccini Sarilik Mozayik Viriisii ve

Tutin Mozayik Viriisleri icin sira-
siyla 174-179, 145 ve 1.02-1.24 oldu-
gu saptanmistir. Antma sonucu
HMV, ZSMV ve TMV ile bulasik
bitki dokularindan sirasiyla 0.05-
0.14 mg/g 0.014 mg/g ve 7.6 mg/g
virtis elde edilmigtir.

Elektron mikroskobu altinda in-
celenmeleri sonucu virus partikiil-
lerinin izometrik (HMV), ipliksi cu-
buk (ZSMV) ve diiz ¢ubuk seklinde
(TMV) olduklar1 saptanmistir.
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Figures 10-11. Types of virus particles (arrows) found in negatively stained
leaf dip preparation from Nicotiona tabacum «Samsun types
and Cucurbito pepo «Early prolificy, Fig 10. Purified TMV
and CMV (x 100.650). Fig 11. Purified ZYMV (x 68.200).
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Investigations for Determination of The Hosts of The Causal
Agent of Rice Blast Disease (Pyricularia oryzae Bri. et Cav.)
in The Southern Anatolian Region

Atilla ATAC

Regional Plant Protection Research Institute, Adana-TURKEY

ABSTRACT

The causal agent of rice blast disease (P. oryzae) was determined
on Echirochloa crus-galli, E. colonum, Cyperus longus, and Setaria
viridis plants in the Southern Anatolian Region.

Conidia dimensions measured in the preparates made from the
leaf spots on rice, E. colonum and S. viridis plants were the same. But
conidi dimensions determined for C. longus by using same methed

were different from the others.

INTRODUCTION

In the studies on rice diseases
made previously in the Southern
Anatolian Region, Pyricularia ory-
zae Bri. et Cav., the causal agent
of rice blast disease, had never been
determined on any host besides ri-
Ce:

ORAN (1975), could not deter-
mine this fungus on gramineous
plants which are known as hosts
of P. oryzae, in the studies which
he made in the Southern Anatolian
Region. But he reported that he de-
termined P. oryzae fungus on Echi-
nochloa crus-galli (L.) Pal. Beauv.,
Scirpus mucroratus All.,, Cyperus
fuscus L. and Phragmites commu-
nis Thrin. in some places of the re-
gions of Central and Northern Ana-
tolia. In addition, the author repor-

ted that the isolates obtained from
these plants could infect the Kara-
cadag rice variety.

DICKSON (1974) reported that
P. oryzae was cbserved on Digitaria
sanguinalis (L.) Scop.

MC RAE (1922) reported that
P. oryzae was observed cn Eleusine
coracana Grtn., Panicum repens L.,
P. ramosum, Setaria italica (L.)
P.B,, Paspalum sanguinale and Tri-
ticum vulgare.

NISHIKADO (1927) reported that
P. oryzae specialized to gramineous
plants and was recognized as speci-
al species for gramineous plants.

FULTON (1908), reported that
the P. oryzae culture which he ob-
tained from Digitaria sanguinalis,

0



PYRICULARIA ORYZAE

and the Pyricularia grisea culture
were the same, and P. grisea could
infect the rice.

ROGER (1950), according to Ra-
makrishnan, reported that although
Pyricularia isolates obtained from
other gramineae could infect the
rice, those obtained from the rice
could not infect other gramineae.
But the same author, according to
Nishikado, reported that although
the Pyricularia of rice could infect

other gramineae, that of other gra-
mineae could not infect rice.

There are many wheat grass spe-
cies and climatic conditions are
proper to P. oryzae to grow all sea-
sons in our region. Therefore it was
possible that there were P. oryzae
hosts besides the rice, and P. oryzae
could survive cn these hosts during
winer. This study was conducted to
clarify these subjects.

MATERIALS AND METHODS

Wild gramineae on which leaf
spots were found during survey stu-
dies made in rice, corn and vege-
table fields were collected. The pre-
parates made from the leaf spots on
these plants directly and after incu-
bating in moist chambers at room
temperature for 72 hours were exa-
mined. In addition, the preparates

made from fresh spots on the lea-
ves of Oryzac sativa L., Echinochloa
(L.) Link. Echinochloa crus-galli
(L.) Pal. Beauv., Cyperus longus L.
and Setaria viridis (I.) P.B. plants
were examined. Conidia dimensions
were determined during these exa-
minations by measuring the dimen-
sions of 100 conidia for each plant.

RESULTS

P. oryzae fungus was determined
on spotted E. colonum (Fig 1), and
E. crus-galli (Fig 2) plants taken
from rice fields in Central, Kara-
tas, Kozan and Kadirli counties of
Adana, Tarsus district of Icel, and
Andirin district of Kahraman Ma-
rag. P. oryzae fungus was also de-
termined on spotted E. colonum, C.
longus (Fig 3) and S. viridis (Fig 4)
plants taken from vegetable fields
in Central district of Adana, and

Tarsus district of Icel. In addition,
P. oryzae was determined on spot-
ted E. colonum plants taken from a
Corn field in Karatas district. Coni-
dia dimensions could not be measu-
red because P. oryzae leaf spots we-
re rare on E. crus-galli plants.

Conidia dimensions as measured
on fresh leaf spots of rice (Fig 5)
E. colonum, 8. viridis and C. longus
plants are given in Table 1.

—
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Table 1. Conidia dimensions of P. oryzae determined in measures
made on various host plants.

Host Plant Conidia dimensions (micron) Mean (micron)

Rice (Gritna cv.) 17.1-27.9 x 8.1-10.8 22.10 x 9.16

E. colonum 17.1-279 x 8.1-10.8 22.11 x 8.98

S. viridis 18.0-30.6 x 8.1-10.8 2248 x 9.70

C. longus 23.4-31.5 x 54- 9.9 29.72 x 6.56
DISCUSSION

P. oryzae fungus on E. crus-galli,
E. colonum, S. viridis and C. longus
plants was firstly determined in
Southern Anatolian Region. Deter-
mined in Scuthern Anatolian Regi-
on. Determination of P. oryzae fun-
gus on E. colonum, S. viridis and
C. longus plants is first for Turkey.

It was determined that conidia
dimensions measured from rice and
E. colonum were the same, and me-
ans of conidia dimensione were very
close. Conidi dimensions measured
from 8. viridis were slightly diffe-
rent from those measured from rice
and E. colonum, but the means of
dimensions were very close. Conidia
dimensions measured from C. lon-
gus plants were greatly different
from those measured from other
plants.

The conidia dimensions and me-
ans determined in this study for
rice, E. colonum and 8. viridis were
very close to the dimensions (17-28
X 8.5-12 microns and mean (22.5
X 10.2 microns reported by SA-
WADA (1917). The conidia dimen-

sions determined in our study were
also very close to the dimensions
(16-32 x T-11 microns) reported
for rice by ASUYAMA (1965). In
addition, the dimensions and mean
c¢ixtained in cur study were the sa-
me of those (18-28.8 x 8.0-11.3
microns) reported by ASUYAMA
(1965). according to YAMANAKA.
As a result, it was concluded that
the P. oryzae fungus determined on
E. colonum and S. viridis and that
determined on Gritna rice varisty
were the identical. It was also con-
cluded that the fungus determined
on rice, and the conidia dimensions
like these were not found in litera-
ture.

The fact that P. oryzae was ob-
served on E. colonum and S. viridis
taken from a corn field in Karatas
and from a vegetable field in Tar-
sus, and from the institute experi-
mental field in Adana, showed that
P. oryzae could survive on these
plants when rice fields were absent
in the region.
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OZET
GUNEY ANADOLU BOLGESINDE CELTIK YANIKLIGI HASTALIGI
ETMENI (Pyricularia oryzae Bri. et Cav.)’NIN KONUKCULARININ
SAPTANMASI UZERINDE ARASTIRMALAR

Glney Anadolu Bolgesinde Ec-
hinochloa crus-galli, E. celonum,
Cyperus longus ve Setaria viridis
bitkileri ilizerinde Celtik Yanikligi
hastalig1 etmeni Pyricularia oryzae
saptanmistir.

Celtik, E. colonum ve 8. viridis

bikileri tizerindeki yaprak lekelerin-
den hazirlanan preparatlarda 6l¢ii-
len konidi boyutlari ayni bulun-
mugtur. Ancak, ayni: metoed ile C.
longus icin belirlenen kenidi boyut-
lar digerlerinden farkli bulunmus-
tur.
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Fig 1. P. oryzae spots Fig 2. P. oryzae spots Fig 3. P. oryzae spots
on E. colonum on E. crus-galli on C. longus
leaf. leaf, leaf,

Fig 4. P. oryzae spots Fig 5. P. oryzae spots
on S. viridis on the leaf of
leaf. rice,
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NEW RECORDS :

Meloidogyne spp. infestation in the leaves of Chiorophytum
comosuim in Turkey

Seval TOROS1

Meloidogyne infestations often re-
sult in knotted, swollen and distor-
ted root systems. Hence the com-
mon name «root-knot nematodes»,
although normally tound in the ro-
ots of the host, they have also been
found in stems and leaves. Steiner
(1940) first drew attention to this
by reporting severe injury to the
cotyledons, stems and leaves of bean
plants which had germinated in a
soil heavily infested with Meloido-
gyne larvae. Linford (1941) and Po-
well and Moore (1961) succeeded
in infecting cowpea, bean, tobacco
and tomato plants with root-knot
larvae. Golden (1953) found the
crowns, petioles and leaves as well
as the roots of the African violet
attacked by the Meloidogyne arena-
ria group. Numerous galls of Me-
loidogyne incognita incognita were
found in the leaves of Siderasis fus-
cata (Miller and DiEdvardo, 1962).

The first author noticed uniden-
tified galls on the leaves of the or-

J.J. SJACOB2

by

Sabahat ENNELI3 .

namental plant, Chlorophytum co-
mosum. Examination of the galls
under a dissecting microscope sho-
wed the presence of Meloidogyne
females and larval stages in leaf
galls. The perineal patterns were
mounted in dehydrated glycerol af-
ter having been stained in lactop-
henol cotton blue 0.03 %. (s.Jacob
and van Bezooijen, 1983) and sent
for identification to J.J. s’Jacob
(Nematology Department, Agricul-
tural University, Wageningen, the
Netherlands).

Almost all the specimens were
identified as Meloidogyne incognita
except one which was probably M.
arenaria. Since the morphological
differences between the two are
small and there is considerable va-
riation within each species they will
be referred to as Meloidogyne spp.

Galls were found on both the
midribs and veins. On the upper si-
de of the leaf they were circular in
cutline (Fig. 1A) with a conspicu-

1) Ankara University, Agricultural Faculty, Department of Plant Proteetion,

Ankara-TURKEY.

2) Agricultural University, Nematology Department, Wageningen-THE NET-

HERLANDS.

3) Regional Plant Protection Research Institute, Ankara-TURKEY.
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ous enation when viewed laterally
(Fig. 1B). On the lower side they
appeared as circular depressions.
Older galls were usually necrotic
with a reddish brown tip. After hat-
ching in the leaf galls the larvae
have the ability to migrate short
distances in the leaf to form new
galls. This is shown in Fig. 1A, whe-
re relatively small galls were found
near larger older ones.

According to Thorne (1961) foliar
and stem inocculation with root-
knot nematodes could occur with
exceedingly heavy infestation and
high humidity.

The roots of the affected C. co-
mosum plants were heavily infes-
ted with root-knot nematodes.
Apart from root infection, it has
been concluded that adverse con-
ditions in the roots caused by de-
siccation and irradiation (Linford,
1941) as well as unfavourable tem-
peratures (Wong and Willetts,
1969) result in aerial infections. It
is known that root-knot nematodes
have a wide host range this is the
first report of infestation of aerial
plant parts by Meloidogyne spp. in
Turkey.

OZET

TURKIYE'DE Meloidogyne TURLERININ Chlorophyium comosum’DA
MEYDANA GETiRDIGI YAPRAK ENFEKSIYONU

Meloidogyne turleri, koklerde
meydana getirdikleri urlarla bitki-
lerde zararli olmakta ve bu nedenle
de «kdk-ur nematodlari» olarak
isimlendirilmektedir. Ancak, belirli
kosullarda —nadir de olsa— yap-
raklarda da galler olusturabildikle-
ri bilinmektedir. Nitekim, siis bit-
kilerinin zararhlariin saptanmasi
ile ilgili cahsmalar sirasinda Chlo-
rophytum comesum’un yapraklari
lUzerinde rastlanilan gallerin, yapi-
lan mikroskobik inceleme ve etme-
nin Hollanda’da konunun uzmani
yardimiyla tanisi sonucu Meloido-
gyne incognita ve M. arenaria ta-

rafindan meydana getirildigi sap-
tanmigtir. Etmenlerden M. incogni-
ta cogunlukta olmasina ragmen ya-
zarlar, her iki tirid ayri ayri belir-
lemek yerine Meloidogyne spp. ifa-
desini uygun bulmuslardir.

Galler, yapraklarin ana ve yan
damarlar1 tizerinde yuvarlak - gorii-
nimde olup lateral yonde enasyon-
lar geklinde belirmektedir. Yash
galler kirmizimsi Kkahverenginde-
dir.

Bu bulgu, Tirkiye kosullarinda,
Meloidogyne ftirlerinin, bitkinin
toprak Ustii organlarinda meydana
getirdigi zararla ilgili ilk bulgudur.
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BOOKS :

J. PALTI, Cultural Practices and Infectious Crop Diseases. 1981.
Springer-Verlag, 43 figures, 51 Tables, XVI, 243 Pages.
ISBN 3-540-11047-X Price : DM 98.

The bock includes three main parts :

1) Climalte, Cropping and Crop Disease

2) Major cultural practices and their effects on crop disease

3) Interaction between cultural practices, resistance breeding and

application of chemicals = Integrated Control.

Inthe first part, after a general in formation is given on agro-
ecosystems, microclimate, crop climaite, the effects of soil and micro-
biota on soil-borne diseases and soil resistance are outlined and exa-
mples are given. Strains of pathogens which are formed by different
degrees of temperature and water (stress) and the reflections of these
stresses on crop (Predisposition) are surveyed with special referrence
to Macrophomina phaseolina, which is considered as a prototype.

After the sub-division of 1.6 where the effect of physiological and
structural properties of different stages of crop development on dise-
ases, takes place, the importance of weeds in the view point of diseases
and the effects of cultural practices on weeds are discussed.

In the second main part, the writer is explaining the effects of
major cultural practices on crop diseases comprehensively and in de-
tails. According to the order in the book these cultural practices are
as follows :

1) Sanitation,

2) Crop sequence,

3) Soil amendments and mulches,
4) Tillage,

5) Crop nutrition,

6) Moisture management in non-irrigated crop,

o e



BOOKS

7) Irrigation,

8) Rate of sowing and planting and density of stand,

9) Sowing and planting dates and manuplation,

10) Harvesting dates and practices,

11) Planning to minimize influx of air-or vector-borne inoculum to
neighbouring crops,

12) Prunning and grafting,

13) Effect of physical barriers on crop infection and of optical
means on virus vector control.

In the third part, the cultural practices are subjected to evaluation
as one of the components of integrated control.

There is a referrence list of approximately 600 publications at the
end ot the book. The pages of 231-243 include the indexes of pathogens
and subjects.

Dr. PALTI, is one of the masters of phytopathology. Reading this
book, one gets feeling of a very rich accumulation of the knowledges.

The book includes all the data about cultural practices with spe-
cial referrence to integrated disease control, which is the subject, takes
place in the first order of the agenda in the last years.

The valuable synthesis of Dr. PALTI leads us to gain new ideas in
this field.

Dr. T. BORA
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