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A preliminary survey on the occurrence of Fusarium wilt
of watermelons in Ege region of Turkey

Tayyar BORA*

INTRODUCTION

In the Ege region of Turkey; a
total area of 100.000 acres of land
is under the cultivation of waterme
lon (Citrullus vulgaris) and melon
(Cucumis melo). 1n this region,
three provinces: Izmir, Manisa and
Aydin, an area of 40.000 acres,
including irrigated and unirrigated
land, is dispensed with the cultiva-
tion of watermelons.

In the recent years, there have
been  serious troubles to the gro
wers due to the spread of wilt di-
sease of watermelons in this region.
This trouble has not been repor-
ted previously. The only measure
adcpied by growers against the
spread of disease is that to uproot
the plants showing symptoms of
wilt and replace by healthy seed-
lings. Akdogan (1) reported Fusa-

rium wilt of watermelons from ot-

Altekin OZKUT**

her regions of Turkey. In the Aegean
region, native varieties such as Cit-
rullus vulgaris cv. Odemis Beyazi
and C. vulgaris cv. Vaginkton are
cultivatad

In order to carry out investiga-
tions on breeding of resistant varie-
ties, informations are required about
the distribution of disease and the
species of Fusarium which cause to
the wilt of watermelons in the re-
gion. For this reason we made a
survey on the different aspects of
the topic, in the provinces men-
tioned above.

MATERIALS and ‘METHODS

Tours were organised in May,
June and July 1971. The survey
area consisted 22 villages situated
in the suburbs of three provinces:
izmir, Manisa and Aydin.

In each tour, 95 different fi-

* Dogent Dr., Department of Phytopathology, University of Ege, Izmir, Turkey.
** Assistant, Plant Protection Institute, Izmir, Turkey.
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elds of watermelons were visited.
At three random sites of each field
succesive 10 hills were examined
and the numbers of the wilted
plants were recorded. At least three
watermelon plants showing symtoms
of wilt were uprooted for isolation.

The roots of wilted plants were
washed with tap water and cut into
small pieces of 0.5 cm in size. The
root pieces were surface sterilized
by dipping in 0.5 9% NaOCIl for 3
minutes. Later, rinsed in sterile wa-
ter for three times and plated on
PDA (pH 5.6) in petri dishes.

The species of Fusarium deve-
loping from root pieces were iden-
tified. In order to identify different
species of Fusarium we consulted
the following : MESSIAEN et CAS
SINI (5), GILMAN (3) and
DOMSCH und GAMS (2).

RESULTS and DISCUSSION

Table I summarized results of
the Fusarium wilt ratios obtained
from the surveyed provinces : Izmir,
Manisa and Aydin, during the
months of May, June and July
1971

Table 1. Percentage of Fusarium wilt of watermelons in the surveyed area

Total Number Averages of wilt
watermelon of fields percentage
Place area (acre) examined May June July
Izmir
Odemis 4576 21 0.20 1.73 0.66
Selcuk 4784 22 0.00 172 0.00
Tire 2288 13 0.43 0.00 0.00
Torkah 2080 13 2.10 5.94 1.81
Dikili 644 4 — 0.00 0.00
Total 14372 73 0.82 2 86 7l
Aydin
Center 416 3 0 00 2.08 0.00
- Kusadasi 728 3 0.00 0.00 0.00
Sultanhisar 145 3 0.00 0.00 0.00
Total 1289 9 0.00 0.61 0.00
Manisa
Akhisar 1456 5 0.00 0-00 0.00
Salihli 1664 5 0.60 1.8¢) 0.00
Alasehir 52 3 28.57 11.71 0-00
Total 3172 13 3.23 1.80 0.00
Grand Total 18833 95 1:13 2.54 0-55
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According to the Table I.
June had highest degree of wilt
It can be attributed to temperature
which is most favorable for the de-
velopment of Fusarium during this
month in this region. Only one fi-
eld in Manisa, out of 13, showed
maximum wilt percentage (83 %).
It lead to increase the average of
this province. All the other fields
percentage were coinciding with
generalization. Since the farmers up-
rooted the wilted plants, examined
in the first tour, were not observed
in the second tour.

Table II shows the average
wilt percentage with particular con-
sideration of irrigation status and
soil type. The results in Table II
show the increasing effect of heavy
and irrigated soil on watermelon
wilt. Indeed, PALTI and JOFFE
(6), in Israel, found that ‘one va-
riety of watermelon under artificial
conditions showed high susceptibi-
lity to the wilt but it lost its sus-
ceptibilty in the fields which were
unirrigated. Table II gives a ge-
neralization for the effect of irri-
gation and heavy soils

Table II. Average of wilt percentage in respect to irrigation and soil
type of the fields.

Average of wilt percentage

Provi T Irrigation Soil Type
s iy Irrigated Unirrigated Light Heavy

May 1.02 0.13 0.23 0.10
1zmir June 3.82 0.41 0.87 376
July 1.04 0.09 0.19 0.94
May 0.00 1:15 0.00 0.98
Manisa June 0.00 0.56 0.00 0.56
July 0.00 0.00 0.00 0.00
May 0.00 0.00 0.00 0.00
Aydin June 0.08 0.00 0.08 0.00
July 0.00 0.00 0.00 0.00
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On the other hand, of the 95
fields examined, 22 fields showed
Fusarium wilt. Seventy percent of
22 fields were irrigated and 30 9
were unirrigated.

Six species of Fusarium were
obtained from the isolations. These
are below with the value of fre-
quency in krackets: Fusarium solani
(40), F. oxysporum (34). F. equi-
seti (17), F. culmorum (2), F. mo
niliforme (2), F. roseum (2).

JOFFE and PALTI 4) and
PALTI and JOFFE (6) obtained
F. equiseii in addition to F. solani
and F. Isolation of
F. culmorum, F. moniliforme and
F. roseum from watermelon is new.
But all these three need a pathoge-
nicity test for establishing their re-
lation with watermelon wilt

oxysporum,

Only (8) F. solani, (8) F.
oxysporum, (5) F. equiseti, (1) F.
culmorum, (1) F roseum, were
obtained as pure culture. In other
cultures, the fungi were in associa-
tions, such as: F. solanit + F. oxy-
sporum (19), F. solani 4 F. equi-
seti (6), F. soloni + F. oxysporun
+ F. equiseti (4. F. solani + F.
moniliforme (1 , F. solani + F.
roseum (1). F. solan’ + F. oxys-
porum + F. culmorum + F. equ-
iseti (1), F oxysporum + F.
moniliforme (1), F oxysporum -+
F. equiseti (1).

We considered the frequency
of Fusarium species in relation with
soil type and irrigation status of
the surveyed fields. The results are
given in Table 1II.

Table III. Percentage of the most common Fusarium species isolated

from watermelon, in respect to irrigation and soil type.

F: solani F. oxysporum F. equiseti Total
Number Number Number number
'3 of of of of isola-
Fields isolates 9 isolates % isolates % tes
Irrigated 28 43.0 27 41.5 10 15:3 65
Unirrigated 12 46.1 7 26.9 ] 26.9 26
Light soil 20 43.4 17 36.9 9 19.5 46
Heavy soil 20 44.4 17 37.7 8 17.7 45
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It can be conclueded from
Table III that irrigation has an
important effect only in case of F.
oxysporum, in increasing the fungal
frequency. F. oxysporum 15 9,
more frequent in the irrigated fields
than that of the unirrigated. The
soil type has no affect on the fre-
quency of Fusarium species in the
watermelon fields.

From Table II and Table 111,
it can be seen that irrigation has
increasing effect on both of wilt
percentage and the fiequency of
only F. oxysporum. This may be
an interesting clue in consideration
the role of F. oxysporum in wa-

termelon wilt under natural condi-
tions.

O Z.E.T

EGE BOLGESINDE KARPUZLARDA FUSARIUM
SOLGUNLUGU

Karpuz solgunlugu etmenlerini
ve solgunluk oranini saptamak iizere
Ege bolgesi Izmir. Manisa ve Ay-
din illerinde bir siirvey yapilmistir.
Siirvey; karpuzun yetijme durumu
gozoniine alinarak, Mayis - Haziran-
Temmuz 1971 de olmak iizere iig
tur olarak planlanmustir.

Siirvey sonuclarina gore solgun-
luk orani Izmirde: birinci turda 9,
0,82, ikinci turda 9, 2,86, iiciincii
turda 9, 0,71 ; Manisada : birinci
turda 9, 3,23, ikinci turda 9, 1,80,
tiglincti  turda 9%, 0,00 ve Aydinda:
birinci turda 9, 0.00, ikingi turda
% 0.61, tgiincii turda 9%, 0.00 ola-
rak bulunmustur.

Solgunluk belirtisi gosteren bit-
kilerden yapilan izolasyonlarda: Fu-

sarium solani, F. oxysporum, F

equiseti, F. culmorum, F. moni-
liforme ve F. roseum tiirleri saf ve
miigterek olarak elde edilmiglerdir.

Kontrol edilen tarlalarin sulama
durumlar ve toprak yapilari elde
edilen isolatlarin sayilarini etkilemis-
tir. Sulanan topraklardan elde edi-

len isolatlarm 9, 43 i F. solani,
%% 415501 E. 15,8 i
F. equiseti; Sulanmiyan topraklarda
% 46,1 1 F. solani, 9, 26,9 u
F. oxysporum, %, 26,9 u F. equ-
iseti; Hafif topraklardan elde edilen
% 43,4 i F. solani,
% 36,9 u F. oxysporum, 9%, 19,51
F. equiseti;; Agir topraklarda ise
% 444 4. F. solani,. 9% 377 F.
oxysporum ve % 17,7 1 F. equiseti
olarak bulunmugtur.

oxysporum,

isolatlarin

s7 8
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Gleosporium olivarum Alm In Ege Region (Turkey)

Nafiz DELEN, Aytiil SARIBAY

Plant Protection Research Institute, Bornova, Izmir, Turkey.

ABSTRACT

The main purpose of this study is to establish the occurrence of Gl.
eosporium olivarum Alm. in Turkey scientifically. The fungus was iso-
lated from the lesion and collapsed areas on olive fruits and from mum-
mised fruits of Olea europea var. Yerli yaghk. Here the possibility of
the effect of pathogen on the acidity of olive oil was also studied.

INTRODUCTION

During the observations of the
diseases of olive trees in Ege Region
some lesions and collapsed areas on
olive fruits together with mummised
fruits were noticed. Culture studies
in the laboratory on diseased material
showed that the causal agent of the
disease - is Gleosporium olivarum
Alm. '

Although there is a record about
the occurrence of this disease in olive
plantations of Turkey (Iyriboz, 1968)
there is not any research on this
subject until today. The pathogen
was observed in some other countries
where the olive production is impor-
tant but it was reported that only
in Portugal and Greece (Pontis and
Hansen, 1942) and in Italy (Marcel-
li, 1960) it causes an economical
damage.

The main purpose of this study
is to establish the occurrence of G.
olivarum in Turkey scientifically.
According to the statistics there

are 802.000 tons olive fruits and
159.000 tons olive oil production in
Turkey (State Institute of Statistics,
1968). Although a survey was not
carried out, it is thought that the
disease is especially important on the
oil varieties, because the pathogen
was first observed on an oil variety.
The possibilitiy of the effect of pat-
hogen on the acidity of olive oil was
also studied here.

Thanks are extended to Tamay
Isikli and Ayten Aydogan of the
Institute of Olive Research for their
kind help to analyse the olive oil
samples.
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MATERIALS and METHODS

Pathogen was isolated from the
diseased olive fruits of Olea europaea
var. Yerli yaghk from Giizelbahce

_ L .
Fig. 1-2. Olive fruits showing typical
symptoms of G. olivarum.

B s

(IZMIR). Diseased fruits which were
showed distinctive symptoms and
used for isolations were shown at
fig. 1 and 2.

Pure cultures of the fungus were
grown on Richard solution (Démét-
riades, 1959). Inoculum was prepa-
red from these pure cultures with
steril water and olive fruits were
inoculated in vive and in vitro con
ditions.

For the inoculations which were
made in vitro some of the olive
fruits were pricked by a needle and
some of them were left as they were.
These two lots of fruits were placed
in separate Petri-dishes then the
inoculum was given dropwise using
a pippette. In the other Petri - dishes
pricked and unpricked fruits were
kept as controls.

For the studies in vivo five young
shoots bearing fruits were chosen
from the same variety in the garden
of Institute. Fruits on two breanches
were pricked and the fruits on the
other two branches were left unpric-
ked, the fifth branch was kept as a
control. Inoculum was applied by
pulverising the olive fruits when they
were gain the susceptibility at the
begining of the browning (Zachos and
Markis, 1959). Inoculation was repe-
ated two days in succession. The
branches were covered with plastic
bags after each inoculation.

First obervation was done 10 days
after inoculations and continued
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everyday until the symptoms occured
on fruits. At the same time the
leaves also checked.

In order to confirm the pathogen,
reisolations were done and to find
the dimentions of the spores a hund-
red measurment was taken. The
effect of G. olivarum on the oil
acidity was investigated by analysing
the oil from infected and healthy
fruits of the same olive variety (Yerli
Yaglik) and same trees. The acidity
of the oil was determined according
to the “Methods for controlling the
Cooking olive oil” (Turkish standarts,
1966).

RESULTS and DISCUSSION

In the laboratory tests, only the
pricked fruits were covered with a
dark coloured fungal growth. On
the other hand the colour of the the

unpricked and control fruits were
turned to violet and they were shri-
velled but no fungal growth was ob-
served on them (Fig. 3'.

As the results of the experiments
in the garden of the Institute pricked
and unpricked fruits showed symp-
toms but there was no symptoms on
control fruits. Viennot-Bourgin (1949)
reported that the pathogen can pe-
netrate easily to the living tissue.
At the end of the inoculation fruits
showing the typical symptoms given
in Fig. 4.

As a result of re - isolations from
the diseased fruits in vive and in
vitro conditions the cup - shaped
acervuli which contained the conidia
of fungus were obtained. Spores
liberating from the acervuli where
ovoid, hyaline and granular and ave-
rage dimention was 22.41x5.52. p
The dimentions were varied between

Fig. 3. Olive fruits in petri dishes inoculated under the laboratory conditions.
A) Pricked fruits showing the fungal growth B) Unpricked fruits C) Control fruits
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17.59 — 28.98 x 4.14 — 7.24 p. and Markis (1963). Fig. 5 shows the
These results were supported the fin- spores obtained from reisolations.
dings of Pontos (1967) and Zachos

Fig. 5. Sporesvof G. Olivarum (x 130)
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During this study any symptoms
were not observed on the leaves.
Also Zachos and Markis (1963) re-
corded that the leaves were more
tolerant to pathogen and only the
pricked leaves were invaded slightly.

The results of the analyses of the
oil from healthy fruits gave an aci-

dity of 0.61 whereas the oil acidity
from diseased fruits was 4.05.

So, there is a need of a more
detailed study on the effect of G.
olivarum to the acidity of the olive
oil in our country where the olive
oil production has an economical
importance.

OZET

EGE BOLGESINDE GLEOSPORIUM OLIVARUM ALM.

Ege Bolgesinde yapilan tetkikler

sonunda, zeytin meyveleri iizerindeki
leke ve c¢okmeler ile meyvalarn
mumyalagmast dikkati ¢ekmis, ma-
_teryal iizerindeki kiiltiirel galigmalar
: sonucu etmenin Gleosporium oliva-
rum Alm. oldugu tesbit edilmistir.
Bu patojenin yurdumuz zeytinlikle-
rinde bulunugu literatiirde kayitl
olmasina ragmen, bu ¢aliymanin asil
amacl. G. olivarum’un Tiirkiyede
bulunugunun bilimsel olarak saptan-
masidir

Gerek laboratuvar sartlarinda
iizeri delinen zeytin meyvelerine
yapilan inokulasyonlar ve gerekse doga
sartlarinda bir zeytin agacinin mey-
valari delinen ve delinmeden birakilan
dallarina yapilan inokulasyonlarda
hastahign tipik simptomlart goriillmiig

ve reisolasyonlar sonucu fungusun
‘conidi taytyan kadeh seklindeki
acervuli’si ve conidileri gozlenmistir.
Yapraklarda ise hi¢ bir enfeksiyon
elde edilememistir.

Her hangi bir sérvey yapilma-
masma ragmen yaglk cesitlerimizde
yiiksek nisbette hastaliga rastlamamiz
sebebiyle patogenin yag kalitesine
etkisi -aragtinlmigtir. Yapilan yag
analizleri sonucu, saglam meyvalara

“ait yagmn asiditesi 0,61,G. olivarum

enfeksiyonlarina ugramiy meyvalara
ait yagin asiditesi ise 4,05 olarak
saptanmigtir. Boylece zeytin yagci-
higmin 6nemli oldugu iilkemizde
G. olivarum’un yag asiditesine etkisi
ile ilgili calhgmalara daha detayh
olarak devam edilmesinin gerektigi -
ortaya cikmistir.
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Verticillium wilt of olives in Turkey

Coskun SAYDAM and Mustafa COPCU

INTRODUCTION

Olive is a crop of great im-
portance and there are 72 280.000
olive trees in Turkey. Olive Oil
production is 159 000 tons per year
(7) The total olive tree in the Ege
region is approximately  over
60.000 000 trees and representing
the 82 9, of the total olive trees.
In the Spring of 1970, some olive
trees were first observed at Milas
showing symptoms typical of Verticil-
lium wilt. Later the disease was also
found in Ayvalik. Verticillum wilt
in Turkey has so far been recorded
only on cotton and some vegetables
and peach (1,2, 3, 5, 6). Therefore,
this constitutes is the first report of
the fungus causing damage to olive
trees.

SYMPTOMS

The symptoms observed on the
olive trees caused by Verticillium
wilt were essentially the some as
those described by other workers
(9, 11). The symptoms were loosing
the natural colour of the leaves
which are the deep green, and be-
coming dull gray and brown. De-
foliation and dieback of twig may

follow discoloration of the leaves.
These symptoms may be observed
only one side or more sides of the
trees (Fig. 1 A). The branches of
the affected trees showed no vascu-
lar discoloration.

Isolations were made from twig
pieces of diseased trees on 0.8 9%
water agar. The bank of the dise-
ased twigs was peeled off and surfa-
ce sterilized with absolute alcohol,
washed in sterile water and flamed.
Chips cut from the wood of the
twigs or entire cross sections cut
with a hack knife were embedded
in sterile petri- dishes and water
agar at a temparature of 50°C was
poured on them (9). The dishes we-
re incubated at 22°C for a week
and the fungal colonies were iden-
tified as Verticillium sp. Mycelium
from several colonies was transfer-
red to sucrose - nitrate agar medium
(4) upon which the fungus formed-
determined to be Verticillium dah-

liae Kleb. (Fig. 1 B, C.)
Capacity of the fungus to
cause infection in other hostplants:

The experiment was conduc-
ted, using V. dahliae isolated from
olive trees again to see if it can
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cause infection in some other host
plants commonly grown in this re-
gion. Capacity of the fungus the
cause infection in other host plants
were made with cotton, Chili Plants,
tomato and eggplant seedlings in
the 3-to 4 leaf stage, by using the
method based on Wiles (10) techni-
que for inoculations.

Two mycelial mats obtained
after 10 days growth each on
50 ml. sucrose - nitrate medium in
300 cc. flasks, were blended in 200
ml. distilled water at high speed in

warring blender for 1 minute. Roots
of the experimental seedlings wers
dipped in this solution for 10 mi-
nutes and the seedlings transplanted
in pots. Roots of seedlings of check
plants were dipped in distelled

water alone.

Observations were made on the
number of plants showing wilt (Fig.
1 D) and the intensity of disease
was given adopting the scale of
Staffeldt and Fryxell (7) in table I
and fungus were re - isolated from
all of the inoculated plants.

Table 1 Infection of other host plants by V. dahliae isolated
from olive trees (VO, isolate from Milas, VO, isolate from Ayvalik).

Number of

Number of Disease inten-

inoculated diseased sity after
plants plants 1 month
Host plant Variety VO VO VO VO2 VOI VO
COTTON Coker 100/A, 12 12 12 12 4 4
CHECK » 12 12 0 0 0 0
EGGPLANT  Halkapinar 12 12 12 12 4 +
CHECK » 12 12 0 0 0 0
TOMATO Karabaglar 12 12 12 12 3 3
CHECK » 12 12 0 0 0 0
CHILI PLANT Dolmalik 12 12 12 12 2 5
CHECK » 12 12 0 0 0 0

We are grateful to Mr

N. Kagkaloglu and Mr. D. Toplu for pro-

viding facilites in connection with this work.
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FIGURE 1.

A ————— Symptoms of Verticillium wilt on olive tree
B,C ———— Verticils and sclerotia of the pathogen (Approx. X 150)

D ————— Atrtificialy inoculated with the V. dahliae

isolated from olive trees (VO, isolated from Milas,
VO3 isolated from Ayvalik) and check tomato seedlings

1 month after inoculation.
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OZET
TURKIYE’'DE ZEYTINLERDE VERTICILLIUM SOLGUNLUGU

Zeytin Tiirkiyenin en &nemli
tarim iiriinlerinden biridir ve Ege
bolgesi yaklagik olarak tiim zeytin
plantasyonumuzun %, 82 sine sahip-
tir. 1970 yili ilkbaharinda ki survey-
ler sirasinda Milas’taki bazi zeytin
agaclarinda Verticillium solgunlu
gu dikkati cekmis, daha sonra has-
taligin Ayvalik zeytinlerinde de bu-
lundugu anlagilmigtir. Tiirkiye’de pa -
muk, bazi sebzeler ve seftalide Ver-
ticillium solgunlugu bildirilmigsede
zeytinlerde ilk defa tesbit edilmek-
tedir.

Hastalik belirtileri, zeytin yap-
raklarinin normal yesil renginin kay -
bolmasi ve koyu gri kahverengimsi
renk almasi, dokiilme ve dallarda
tepeden asagi dogru kuruma gek-
linde ozetlenebilir. Bu kurumalar
agacin sadece bir veya bir iki kis-
minda goriiliir.

Hastalikli agacglardan alinan 6r-
neklerden yapilan izolasyon galiyma-
lar1 hastalik etmeni fungusun Verti-
cillium dahliae Kleb. oldugunu or-
taya koymustur.
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Prevalende of snm'e' incitants causing dieback and
timber decay of hardwoods

Tariq MAHMOOD

ABSTRACT

An investigation was carried out to record different fungal pathogens
responsible for dieback and timber decay to Morus alba, Dalbergia sis-
soo, and some other members of hardwoods, in the irrigated plantations
of west Pakistan. Pathogens like Diaporthe mori ( Phomopsis state ),
Eutypella russodes and Coniothyrium olivaceum caused characteristic
dieback to Morus alba. In the case of D. sissoo, fungi such as Cama-
rosporium quaternatum, Coniothyrium fuckelli caused dieback. Timber
decay was mostly by the members of Basidiomycetes. Ganoderma luci-
dum : an incitant of basal stem rot, was highly virulent in all the irri-

gated plantations.
INTRODUCTION

During an investigation on the
survey of the diseases of hardwoods,
some incitants were recorded causing
dieback and timber decay in the
plantations. The irrigated plantations
of West Pakistan mainly consist of
Toot (Morus alba) and Shishum
(Dalbergia sissoo). The following:

White poplar ( Populus alba), Black
poplar (P. nigra), Nim (Melia
azedarach ), Chinar (Platanus orien-
talis ) and Kikkar (Acacia spp.)also
occur amongst the plantings. Some
of the plantations at Changa Manga,
Kundian (Mianwali,) Pirawala
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(Khanewal) and Datter (Sarghoda)
were visited to find out different
pathogens causing twig blight and
timber decay.

It is difficult to make an exact
distinction of dieback but it is cha-
racterised by the progressive dieback
of a stem from the tip (1). Com-
monly a fungus attacks at or near
the tip and later moves down the
stem accompanied with the death
of tissue as it advances. Dieback is
a common phenomenon in woody
plants having an indefinite annual
growth (1). Some fungi belonging
to genera Coniothyrium, Phoma,
Phomopsis and Sphaeropsis are
reported to be associated with die-
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cack of American Elms in Illinos
(5,9). Diplodia pinia (Desm.)
Kickx., causes dieback of American
pines and in severe attack stunting
of growth manifests (4). Deutero-
phoma tracheiphila Petri., is a se-
rious twig blight or dieback patho-
gen of citrus tree in Turkey (8).

Sometimes dieback is resulted
due to the potash deficiency in the
soil (7). Moisture deficient soils al-
so play a major role in interfering
nutritive and physiological proces-
ses of a plant body. Eventually sto-
rage and production of food is ham
pered. This shortage may not ma-
nifest in the same year but effect is
delayed until the approach of next
season when weak shoots are deve-
loped and the twigs, branches show
dieback (6). When twigs die then
pathogenic and nonpathogenic fun-
gi attack. In such instances it is
quite difficult to locate the reason
of dieback.

Fungi are well adapted both as
obligate and facultative parasites to
cause decomposition of massive vo-
lumes of wood whether in standing
tree or in the processed product (3).
This is because the fungal hyphae
posseses an intrusive growth habit
and can easily penetrate the har-
dest and toughest wood. These
hypha excrete wood dissolving enzy-
mes and develop enzymatic cavities
around the hyphae of wood deca-
-ying fungi (2).

RESULTS AND OBSERVATIONS

It was observed in most of the
irrigated plantations that exposed
tree stumps promote fungus multip-
lication. When the trees are felled

in the forest plantations for thin-
ning purposes such stumps are left
unuprooted. These stumps undergo
festering for a long time. During
this time many species of fungi be-
longing to Ascomycetes, Deuteromy-
cetes and Basidiomycetes occupy
the woody debris and start establi-
shing by producing mycelial mat
from the food of the host. Fungi
like Daldinia concentrica, Lenzites
sp. Schizophyllum commune and
Ganoderma lucidum were commonly

found growing on the stumps.

It was also observed in the Pi-
rawal-Khanewal plantations that the
unhealthy and death of many trees
of Dalbergia sissoo and Morus al-
ba was due to drought. The irriga-
tion water is not properly supplied
according to the need of the plant
body subsequently the nutritive pro-
cesses are affected. The storage re-
serve of carbohydrates become less
and this shortage appears in the
next season when new shoots deve-

lop and show dieback (6).
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TABLE 1. Fungi causing die-
back to Morus alba

Coniothyrium olivaceum Bon fuc-
kel

Diaporthe mori Berb. (Phompsis
state ).

Diplbdia mori West

Eutypella russodes (Berk and Fr.)
Berl.

Haplosporella mori West
Macrophoma pinea Lands

Nectria galligena Brcss.
Teichospora trabicola (Pers.) Rab.
Xylaria hypoxyla (L.) Grev.

TABLE 2. Fungi causing timber de-
cay in Morus alba

Fomes applanatus (Pers. ex Fr.)
Gill.
Ganoderma lucidum (Leys.) Karst

Lenzites betulina (L.) Fr.
Schizophyllum commune Fr.
Trametes hispida Bagl.

TABLE 3. Fungi causing dieback

to Dalbergia sissoo

Camaros porium quaternatum Schulz
Coniothyrium fuckelii Sacc.
Diplodia dalbergiae Shani
Eutypella russodes (Berk and Fr.)

Berl.
Hysterographium fraxini
De N.

(Pers.)
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Microdiplodia conigena Allesch
Nectria cinnabarina (Tode) Fr.
Phomopsis dalbergiae shani.
Phoma herbarum West

Stagonospora subseriata
Sacc.

(Desm.)

TABLE 4. Fungi causing timber de-

cay in D. sissoo

Ganoderma lucidum (Leys.) Karst
Irpex sp

Lenzites betulina (L.) Fr.

Poria sp.

Stereum hirsutum (Willd) Pers.

DISCUSSION

Diebaek caused by some fungi
like Coniothyrium olivaceum, Dia-
porthe mori, and Eutypella russo-
des to Morus alba twigs was very
characteristic and easily distingui-
shable. Sometimes twigs lowered in
vitality and winter killed were at-
tacked by saprophytic or weakly pa-
rasitic fungi and it became difficult
to ascertain the reason of dieback.
Nectria cinnabarina is a weak pa-
rasite and develops reddish brown
cankers on the twigs of D. sisso.
The twigs bearing such cankers ma-
nifested dieback.

Timber decay was mostly by
members of Basidiomycetes. Infec
tion started and the mycelium ra-
mified in the tissues but identifi-
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cation was possible only when conks
developed on the trunk or branches.
Ganoderma lucidum is a highly vi-
rulent pathogen of D. sissoo. It at
tacked the base of the tree causing
basal stem rot disease, subsequently,
the base of the tree becomes weake-
ned and with wind storms or rains
the tree collapses. This pathogen
was found occurring in all the plan-
tations of West Pakistan. Schizophyl-
lum commune was very common on
the fallen logs and on standing tree
trunks of M. alba and D. sissoo.
The exposed tree stumps of M. alba
and D. sissoo were found attacked
by Daldinia concentrica and Ste-
reum hirsitum. Tree bearing conks
and sporophores were rendered un-
marketable and unfit for commer-
cial exploitation.
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Effect of different nutrition sources and light on
sporulation and mycelial growth of Fusarium
oxysporum f. vasinfectum

Seving CEYLAN

ABSTRACT

In the present investigations it was found that for the sporulation of
Fusarium oxysporum f. vasinfectum the suitable nitrogen, carbon and
natural nutrition sources were urea, sucrose and ricemeal media, respec-
tively. In case of mycelial growth, KNOj; as nitrogen, maltose and starch
as carbon, and oatmeal as natural nutrition sources were favourable.
Light decreased the degree of sporulation of the fungus on all media. It
caused positive effect on the size of spores and the radial growth of the

fungus.

INTRODUCTION

Fusarium oxysporum f. va-
sinfectum (Atk.) Synder and Han-
sen, is one of the pathogens causing

wilt disease of cotton (Gossypium
barbadense L.)

Nitrogen and carbon are the
most important nutrients responsib-
le for the growth and sporulation
of fungi. The best nitrogen source
for the sporulation and mycelial
growth of Fusarium wvasinfectum
Atk., is urea (14). Pai (11) found
in his investigations on F. monili-
forme Sheld and F. vasinfectum
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Atk., that both fungi had been

grown on the nitrate media. F.
udum Butler, exhibited rich sporu-
lation on medium contaning urea,
but there was no myeelial develop-
ment and sporulation on the nitrite
medium supplying nitrogen. In the
medium containing ammonium tar-
tarate the fungus could be grown
only as mycelia (15).

An investigation carried out by
Natarajan (9) to study development
of fungi like F wvasinfectum and
F. udum arrayed the carbon source
as following: Fructose > sucrose >
maltose > glucose > mannose >
lactose > mannitol > galactose >
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sorbitol. Chi and Hansen (2) repor-
ted that the best carbon source for
the sporulation of F oxysporum
were starch and mannitol. Accor-
ding to Hendrix and Toussoun (6),
the ratio in the medium affected
sporulation. Keeping this idea Pra-
sad and Choudhary (12), proposed
that the production of macroconidia
and microconidia of F. udum the
G: N ratio should be 3.368 : 0.030
gr/l., and for the production of
chlamydospore it must be 3.368:
0.1220 gr/1.

Light had definite effects on
the sporulation of some species of
Fusarium. The fungi produced lar-
ger conidia in light than in dark.
Besides, the quantity of macroconi-
dia and microconidia were abun-
dant in light and in dark, respecti-

vely, (5). Fungi required intermit-
tent light than the continous light.
For example, in a phase of 12 hours
light with 12 hours dark, the spo-
rulation was rich as compared to
continous light conditions (10).

In this paper, the effect of car-
bon, nitrogen and natural nutrition
sources and light, on the sporula-
tion and radial growth of Fusarium
oxysporum f. wvasinfectum was
studied. The aim was to determine
an inoculum which can be suitable
and practicable for the pathogeni-

city and resistance experiments.

MATERIALS AND METHODS

Culture of Fusarium oxysporum
f. vasinfectum (Atk.) Snyder and
Hansen, was procured from Insti-
tute of Phytopathology, University
of Justus Liebig, Germany, and
used in the present study.

A semi-synthetic medium was
used following Lilly and Bainett(7).
To test the effect of nitrogen sour-
ce, the carbon source was no chan-
ged (25 g glucose/1000 ml), but as-
paragine, urea and KNOj; were ad-
ded to the basic medium at diffe-
rent levels in order to get a nitro-
gen concentration as following: O,
106.25, 212.50, 425 00, 37.50, and
850.00 ppm.

In case of carbon medium, the
nitrogen content was fixed (8 g.
asparagine/1000 ml). To get a car-
bon concentration of 0, 5,000,
10,000, 15,000, 20,000, and 25,000
ppm, glucose, maltose. sucrose, and
starch were added to the basic me-
dium.

In order to prepare the natural
nutrition medium, Alexopoulos and
Beneke (1) basic medium was adop-
ted. Cornmeal, ricemeal, and oatme-
al were used in the concentration of
0, 10,000, 20,000, 30,000, 40,000
and 50,000 ppm.

The seeding was carried with
the pure cultures which were grown
on PDA. The cultures were incu-
bated in a humidity at 2000 luxes
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light, 27° C, for 8 hours in light
and 16 hours in dark, to record the
effect of intermittent light on the
sporulation.

Following the seeding, the cul-
tures were examined during 10 days
when the fungus spread in petri dis-
hes. In these observations, the de-
velopment, shape and the colour of
colony, were recorded. At 19t day,
the spores were counted and measu-
red. For statistical analysis, spore
counts per unit area were determi-
ned, and for each treatment 100 co-
unts were made. Then spore num-
bers per mm 3 of the medium were
computed.

RESULTS

1. The effect of nitrogon sour-
ces.

Urea was the best nitrogen so-
urce for the sporulation of fungus
(Table 1). Next were asparagine and
KNO,. The highest sporulation was
at urea level IT (212 50 ppm N)
and lowest sporulation was at KNO,
level V (850.00 ppm N). For the
radial growth of the fungus, the best
nitrogen source was KNO;. On
“these media, the fungus covered the
petri dishes in 8 days. Although on
urea and asparagine media this event
was changing between 9 and 10
days

2. The effect of carbon sour-
ces.
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The most suitable carbon sour-
ce for the sporulation was sucrose
followed by maltose and glucose as
the second and third grade, respec-
tively (Table 2). The least spore
forming source was starch. For the
mycelial growth maltcse and starch
media were favourable. Fungus could
cover the petri dishes in 7 days on
both media. On the media with
sucrose, development of mycelium
was slower (was in 11 -12 days) as
compared to that on other two car-
bon sources

3. Effect of natural nutrition
sources .

As natural nutrition sources ri-
cemeal medium was quite suitable
for the sporulation (Table 3). But
these media were favourable for the
development of mycelium. On the
media with ricemeal and cornmeal
the mycelial growth was slower.

4. The effect of light.

Light decreased the degree of the
fungus on all media which were
tested, especially, it was not favou-
rable for the development of micro-
ccnidia (Table 1-3). Light also ef-
fected the size of spores Spores de-
veloped in light were bigger than
those formed in dark. Light had
positive effect .on the radial growth
of the fungus in some media contain-
ing asparagine (nitrogen), sucrose
and maltose (carbon) But on urea
and glucose media, light caused de-
lay on the radial growth. On media
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which contained natural nutrition
sources there was no differences bet-

ween two conditions.

DISCUSSION

Best nitrogen source for the spo-
rulation of Fusarium oxysporum f.
vasin fectum (Aks.) Snyder and Han
sen, was urea, next were asparagine
and KNO; (Table 1). For mycelial
growth urea was unsuitable. Simi-
lar investigation carried out by Sub-
ramanian and Pai (14) reported that
amongst all difterent nitrogen sources,
urea was the best N source for the
sporulation of F.vasinfectum. Sub-
ramanian (15) recorded same results
with F.udum Butler. Nitratc media
were more favourable as compared
to the other nitrogen sources for the
development of mycelium (11,14,8).
In general, fungi make use of orga-
nic nicrogen sources for the sporula-
tion, and inorganic nitrogen sources
for the vegetative growth (3, 14).

In case of carbon sources for
sporulation, the best was sucrose and
maltose, glucose and starch were se-
cond, third and fourth grade better
sources. respectiyely. At the sucrose
level II the sporulation was maxi-
mum (Table 2). For the mycelial
growth starch was favourable. Accor-
ding to Chi and Hanson (2), for
the sporulation of F. oxysporum
Shel. , the best carbon sources were
starch and mannitol. It has been

reported that lactic acid was favou-
rable for the sporulation of F udum,
and next were starch, inulin and
sucrose (15). In general, for vege-
tative growth of microorganisms,
starch was more suitable than glu-
cose Since on starch media the
acids collected more than on glu-
cose media. Thus, fungus makes use
of hydrolyzed source slowly but
continously.

Light had no positive effect on
the sporulation of F.oxysporum f.
vasinfectum. It only caused increase
in the amount of macroconidia and
chlamydospore, and a decrease in the
amount of microconidia (Table 1-3,
Fig.1 2). Previously it has been recor-
ded that light increased the sporu-
lation of fungi (4, 10). Light had
varied effects on the development of
mycelium. It was unsuitable for the
development of aerial mycelium,
however, on some media (carbon,
natural nutrition sources and aspa-
ragine) light caused positive effect
on the radial growth of fungus It
has been reported that fungi are sus-
ceptible to Ultroviole light (13).
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O-ZsE .T

Cesitli besin kaynaklary ve is1-
gin Fusarium oxysporum f. va-
sinfectum’un sporulasyonu ve my-
celial gelismesine etkisi.

Bu caliyjmada pamukta (Goss-
ypium barbadense L.) solgunluk
hastaliginin etmeni Fusarium oxys-
porum f, vasin fectum (Atk.) Snyder
and Hansen’un sporulasyonu ve
mycelial gelismesine azot, karbon ve
dogal besin kaynaklar1 ve 15181n etkisi
incelenmisgtir. Fungusun sporulasyo-
nuna en uygun azot, karbon ve dogal
besin kaynaklari sirasiyla, iire, sakka
roz ve piring unu ortamlaridir.
Mycelium gelisimi bakimindan KNO ,
(azot), maltoz ve nisasta (karbon)
ve yulaf unu (dogal besin kaynagi)
elverigli ortamlardi. Isik, denenen
biitiin ortamlarda, bu fungusun
sporulasyonunu azaltmistir. Yalniz
isik fungusun spor boyutlart ve ra-
dial gelismesi tizerine pozitif etkide
bulunmustur.
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Table 1. The effect of different nitrogen sources on the sporulation of
F. oxysporum f. vasinfectum in dark and light concitions

The amount of spores in mm3

in dark in light

Nitrogen sources micro- macro-  chlamydo-  micro- macro- chlamydo-
and levelsl) conidia conidia spore conidia conidia spore
Asparagine I 194,700 — 2,500 58,750 — —
» II 420,300 — — 118,100 300 1,900
» III 292,000 — — 104,000 1,700 ° 500
» IV 269,500 2,500 1,250 63,400 160 1,560
» V: 115,600 2,900 3,000 12,000 — 800
Urea I 204,600 900 = - 112;900 ' 1,250 900
» ITI 568,500 1,700 — 289,600 2,500 —
» IIT 410,500 7,400 500 210,500 2,100 1,600
» EV -:251,600 5,300 2,200 100,200 1,100 600
» V. 192,400 1,300 1,300 48,400 900 300
KNO, I 238,400 — 2,900 - 46,400 1,600 —
» II 351,700 4,340 — 73,500 2,500 1,000
» IIT 368,400 900 — 66,400 2,000 800
» AV 293,700 - 2,000 — 22,800 1,500 -
» V 101,900 900 — 10,600 - —
Control 23,700 2,200 — 16,800 — -

1) 106.25 ppm N: Level I
212250 »- - »ny  w» II
42500 n o ooni - TIT
637505 e n iy TV
850.00 » »: » V
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Table 2. The effect of difierent carbon sources on the sporulation of

F. oxysporum f. vasinfectum in dark and light conditions

The amount of spores in 1 mm3

in dark in light
Carbon sources micro- macro- chlamydo- micro- macro-  chlamydo-
and levels!) conidia conidia spore conidia conidia spore
Glucose I 340,100 400 3,000 81,950 15,600 —
» I 476,200 400 6,960 305,600 it
» IIT 574,200 7,800 — 430,000 300 2,300
» IV 645300 2,200 2,170 296,100 1,250 200
» V 334,000 900 1,300 203,750 — —
Sucrose I 545,100 85,900 10,000 142,950 5,470 500
» II 1,329,300 14,200 10,000 438,000 5,150 600
» IIT 423,000 5,200 6,900 378,000 — —
» IV 368,900 2,200 3,000 220,300 200 3,300
» V 295,000 4,300 1,250 251,700 - —
Maltose I 344,200 7,000 1,700 115,000 600 —
» I = 795,900 1,300 — 208,000 2,300 300
» IIT 706,400 2,200 1,300 280,000 1,100 800
» IV 345,000 — — 301,600 600 6,700
» V290,600 — — 199,800 — s
Starch 1 177,000 1,250 — 33,100 1,875 200
» II 297,300 7,800 — 49,000 2,300 4,800
» IIT 571,900 4,800 — 81,700 4,800 600
» IV 532.000 6,500 —_ 135,000 5,500 —
» V 469,200 13,000 — 112,500 2,800 200
Control 94700 1,700 — 15400 A
(1 5,000 ppm C: Level 1
10,0000 » »¢ » 1
15000 » »: » 1l
20,000 » »: » 1V
25,000 > »n: - » V
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Table 3. The eficct of different natural nutrition sources on the sporu-
lation of F. oxysporum f. vasinfectum in dark and light conditions

The amount of spores in 1 mm3

Natural in dark in light
nutrition sources micro- macro- chlamydo- micro- macro- chlamydo
and revels1) conidia conidia spore conidia ~ conidia spore
Cornmeal 1 187,300 1,700 3,000 24,200 e
» 1 355,500 900 6,250 30,600 500 @ —
» Il 315,000 3,000 5600 53,600 3,400 @ —
» IV 175,000 400 14,000 32,800 4,500 —
» V113,750 900 300 23,000 500 ¢ ==
Ricemeal 1 166,000 400 6,400 25000 1,100 —

» 11 407,900 3.900 1,700 43,000 200 —
» 11 384,000 2,200 4,200 48,700 500 —
» IV 377,500 2,100 400 77,000 500 —
» V 281,250 6,100 6,600 62,600 1,250 —

Oatmeal 1 262,900 3,900 — 22,200 500 —
» 11 345,300 500 400 32,100 1,400 —
» 1 267,300 1,300 — 57.200 300 —
» IV 203,500 400 — 22,900 200 —
» V 60,000 400 — 20,000 1,100 —
Control 133,100 400 17,200 20,500 600 200

1) 10,000 ppm natural nutrition: Level 1

20,000 » » » e e ]
30,000 » » » e |
40,000 » » » A S T
50,000 » » » eV
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Total amount of sporu/mm’
$00 < (1000)
Natural nutrition sources
-
0 [— 1—1
TLumivy 1y v (RIRTAS
Cornmeal -ceﬁcal Oatmeal Eaniral

$00 < T

Nitrogen sources

L ﬂk

duuvy Hnmivy Limivy

L

Aspavagunc Urea KNO Control

1250 4 q

Carbon sources
1000 1

790 4
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N4l

Ly 1nvy 1 nimivy Jhnmivy _e-,
Glucose Sucrose Maltese Starch Control

Fig. 1 The effect of different carbon, nitrogen and natural nutrition sources on the sporulati-
on of Fusarium oxysporum f. vasinfectum in dark condition
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Total amount of npeuumm’
(1000}
500 4
Naturat-nutrition sources
250
ot = oaln! —
Jll mivy ‘l nmmivy J 1nmivy 0
Cornmeal Ricemeal Qatmeal Control *
Nitrogen sources
500 9
150 4
° L 7 e
lowivy Lumivy I 1y 0
v -~ v b kg v
Asparagine Urea KNoz Control
Carbon sources
500 1
9 ll!llllVV lllllllVV lllllllVV lllllllVV
Glucon Sucrou Mal\osc S!av:h Cennot

Fig. 2. The effect of different carbon, nitrogen and. natural nutrition sources on the sporulation

of Fusarium oxysporum f. vasinfectum in light condition.
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Biologische und serologische Untersuchungen an
verschiedenen Isolaten des Gurkenmosaikvirus 1"

Ulka izGi 2

ZUSAMMENFASSUNG

In dieser Arbeit wurde ver-
sucht, die Natur von zwei Virus-Iso
laten aus der Tiirkei, eines von
Gurke (GT) und eines von Papri-
ka (PT) aufzuklaren. Dafiir wurden
die biologischen, physikalischen und
serologischen Eigenschaften dieser
Isolate mit denen von vier verschie-
denen Gurkenmosaikvirus - Isolaten
(Y, Q, W,,, KD) verglichen, wel-
che in der Literatur bereits beschrie-
ben worden sind.

Auf Grund aller ermittelten
biologischen, physikalischen und se-
rologischen  Eigenschaften ist das
Isolat PT schr wahrscheinlich ein
Stamm des GMV, wihrend dies
fiir das Isolat GT mit Sicherheit

festgestellt werden konnte

EINLEITUNG

In dieser Arbeit werden biolo-
Unter-
suchungen an vier verschiedenen

gische und serologische
Gurkenmosaikvirus-Isolaten und
zwei weiteren Isolaten beschrieben.

In vielen Fallen ist die ldenti-
fizierung des Gurkenmosaikvirus mit
Hilfe von Testpflanzen nicht aus-
reichend gelungen. Dagegen ist die
serologische Methode eine schnelle
und sichere Methode und in der
Praxis gut andwendbar, wenn entsp-
rechende Antiseren zur Verfiigung
stehen. Bis jetzt gab es nur wenige
serologisehe Untersuchungen iiber
das Gurkenmosaikvirus. Der Haupt-
grund dafiir diirfte in den Schwie-
rigkeiten zu suchen sein, die friiher
bei der Reinigung des Gurkenmo

1) Auszug aus ciner von der Landwirtschafilichen Fakultit der Justus Liebig Universi-
tit Giessen genemigten gleichnamigen Dissertation.’

2) Jetzige Anschrift : Ege Universitesi Ziraat Fakiiltesi, Fitopatoloji ve Zirai ve Botanik

Kiirsiisii, Bornova-Izmir Tiirkei.
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saikvirus (GMV) auftraten. Denn
fir die Herstellung von Antiseren
sind hochgereinigte Priparate notig

und das ist in den letzten Jahren’

moglich geworden (SCOTT, 1963).
So wird erst in jiingster Zeit das
Gurkenmosaikvirus serologisch bear-
beitet (KAHN and SCOTT, 1964;
FRANCKI et al., 1966; VAN RE-
GENMORTEL, 1966).

Das Ziel der eigenen Untersuc-

hungen war es, verschiedene in der
Literatur bereits beschriebene GMV -
Isolate serologisch miteinander zu
vergleichen und mit Hilfe serologi-
scher Methoden die Na:iur der tiir-

" kischen Virus-Isolaten festzustellen .

Ausserdem wurde je ein Virus-Iso-
lat vcn Paprika und Gurke mitun-
tersucht, bei denen der Verdacht
bestand, dass es sich um Isolate des
GMYV handeln kénnte.

MATERIAL UND METHODE
Folgende Virus - Isolate wurden

untersucht :
Virus Tsolat Wirtspflanze Autoren
- GMV-Y Spinat KUNTZ and WALKER
: : (1947)
GMV-Q Paprika FRANCKI (1964)
GMV-W14 Phaseolus vulgaris L. WHIPPLE and WAL:-
; KER (1941)
GMV-KD ~ Olkiirbis FORGHANTI et al. (1966)
- GT Gurke eigenes Isolat
PT Paprika » »

Testp flanzen: Als Testpflanzen
wurden benutzt : Nicotiana tabacum
L., Sorten «Xanthi ncn und «Sam-
sunn, Nicotiana glutinosa L., Che-
nopodium amaranticolor (Coste et
Reyn.) Chenopodium quinoa Willd.,
Vigna sinensis Endl., Cucumis sa-
tivus L., Cepsicum aennuum L ,
Lycopersicon esculentum Mill.

Testver fahren: Alle Testplanzen
wurden durch mechanische Inokula-
tion mit virushaltigem Inokulum
infiziert. Zur Inokulation wuiden
die Blitter vorher mit Karborund
bestaubt
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Bestimmung der physikalischen
Eigenschaften :

Verdiinnungsendpunks : Zur
Bestimmung des Verdiinnunsgend-
punktes wurden mit einer 10-fak-
toriellen  Verdiinnungsreihe  mit
0.005 M Boratpufter pH 9.0 herge-
stellt und die einzelnen Verdiinnungs-
stufen getestet. :

Thermale Inaktivierung: Die
Inaktivierungstemperatur wurde mit
virushaltigem Pflanzenrohsaft fest-
gestellt. Fiir die einzelnen Tempe-
raturstufen wurden je 10 ml des
Inokulums 10 Minuten lang in ein
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Wasserbad mit der entrprechenden

Temperatur getaucht und nachher
schnell im Eisbad gekiihlt.

Bestimmung der Bestindigkeit
Mit Blattmaterial und
mit gereinigtem Virus.

in vitro:

Virusreinigung : Zur Reinigung
des GMV wurde eine Reihe von
Methoden angewendet, die bereits
in der Literatur als fir GMV geeig-
net beschrieben worden sind (TOM -
LINSON et al., 1959; SCOTT,
1963; GROGAN et al., 1963).

Differantial-Ultrazentrifugation:

Die differantial-Ultrazentrifugation
wurde mit abwechselnd niedrigtou-
rigen und hochtourigen Zentrifuga-
tionen durchgefiihrt.

Dichtengradienten Zentrifuga-
tionen : Nach Ubereinschichtung
der 40,30,20,10,9, igen Saccharose:
16sung wurden die Gradienten min-
destens 15 Stunden bei 4°C aufbe-
wahrt. Dann wurde 0,5-1.0 ml Vi-
ruslésung hinzugegeben und zentri-
fugiert Nach dem Lauf wurden
die Fraktionen aufgeteilt und se-
rologische Aktivitat gemessen.

Serologische Untersuchungen :

Die serologischen Teste wurden als
Geldiftusionstest nach OUCHTER -
LONY (1949) durehgefiihrt. Zur
Verhinderung der Austroeknung wur-
den die Agarplatten nach der Ein-
filllung mit Parafinél tiberschichtet.
Nach drei Tagen wurden die Pra-
zipitionslinien bonitiert. Die Antise-

ren, die fiir die Teste nétig “sind,
wurden selbst hergestellt.

Zur Differenzierung wurden die
Kreuzabsorptionsteste nach der Int-
ra Gel methode von VAN REGEN-
MORTEL (1967) durchgefiihrt.

Elektronenmikroskopie : Die
hergestellten Priparate wurden zur
Kontrastierﬁng im Hochvakuum mit
Platin - Iridium unter einem Winkel
von 40° schrigbedampft und im
Elektronenmikroskop EM 9a der Fa.
Zeiss untersucht und aufgenommen.

ERGEBNISSE

Die Untersuchungen fiihrten zu
folgenden Ergebnissen :

1) Das tiirkische Isolat GT er-
zeugte an den entsprechenden Test-
pflanzen fiir das Gurkenmosaikvirus
typische Symptome. Das Isolat PT
unterscheidet sich in der Weise von
allen anderen Iolaten, dass es sich
nicht auf Gurke iibertragbar ist
und Vigna sinensis L. systemisch
infiziert.

2) Zur Bestimmung der physi-
kalischen Eigenschaften wurden die
beiden Isolaten GT und PT mit
dem Typ - Stamm Y des GMV ver-
glichen. Es zeigt sich dabei, dass der
Verdiinnungsendpunkt fir alle drei
Isolate 1:1.000.000 betragt und
somit an der Grenze der in der Li-
teratur angegebenen Werte liegt.

3) Die Inaktivierungstempera-
tur fiir die Isolate Y und PT liegt
zwischen 70° und 75°C und fur
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das Isolat GT zwischen 75°-80°C.
Dicse Temperaturen liegen im oberen
Bereich der Werte, die von verschie-
denen Autoren ermittelt worden
sind.

4) Fiir die Bestandigkeit in vit-
ro waren besonders zwei Fragen
von Interesse :

a) Ob das virushaltige Blattma-
terial direkt nach der Ernte im fri-
schen Zustand verwendet werden
muss, oder ob es moglich ist, die
Blitter eingefroren zu lagern, um
sic spater aufgetaut zu verwenden.

b) Ob das gereinigte Virusma-
teria! sofort zur Immunisierung ver-
wendet werden muss oder iiber lan-
gere Zeit im Kiihlschrank oder im
gefrorenem Zustand gelagert wer-
den kann.

Nach den Versuchsergebnissen
ist es nicht empfehlenswert fiir Vi-
rusisolation tiefgefrorenes Blattmate-
rial zu verwenden Die Infektiosi-
tit geht in eingefrorenen Blattern
weitgehend verloren. Demgegeniiber
bleibt sie bei den gereinigten Pra-
paraten nach dem Einfrieren fast
vollstandig erhalten.

5) Zur Feststellung der Ver-
wandtschaftsbeziehungen  zwischen
Virus Isolaten sollte mdglichst reines
Antigen benutzt werden. Aus die-
sem Grund wurde versucht, fur die
untersuchenden Stimme die geeig-
netste Reinigungsmethode zu finden.
Dafiir wurden die einzelnen Metho-
den (TOMLINSON et al., 1963;

GROGAN et al., 1963; SCOTT,
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1963) bis zur zweiten hochtorigen
Zentrifugation durchgefiihrt und
auf ihre Infektiositit getestet. Die
Reinigungsmethode nach SCOTT
fir GMV erwies sich fiir die tiir-
kischen Isolate GT und PT als dic
geeignetste Methode. Damit konnten
pro Kg Blattmuterial zwischen 90-300
mg Virus isoliert werden.

6) Zur Festslellung der serolo-
gischen Verwandtschaftsbeziehun -
gen zwischen den verschiedenen Vi-
rus Isolaten wurden homologe, hete-
rologe und K'reuzabsorptionsteste
durchgefiihrt. J

Die Teste mit homologem Sys-
tem dienen zur Feststellung der
Titer von Antigen und Antiserum.
Die serologischen Teste wurden als
Agar-Geldiffusionstest nach OUCH-
TERLONY (1949) durchgefiihrt.
Bei den Testen wurde das Antise-
rum in 2 -faktoriellen Verdiinnung
und das Antigen in 7 Konzentra-
tionsstufen von 4-0 06 mg Virus/ml
benutzt. Die Prazipitationslinien bei
homologen Teste sind zusammen mit
den heterologen Testen in Tab. 1
zusammengefasst. Aus diesen Re-
sultaten kann man zusammenfassend
folgern, dass die Gewinnung hoch-
titriger Antiseren trotz wiederholter
Immunisierung mit konzentrierten
Antigen - Losungen nicht méglich zu
sein scheint. Der hochste Antiserum-
Titer, der erreicht werden konnte,
war 1:128 fiir die Antiseren gegen
die Isolate Y und Q. Die gegen
die vier tbrigen Isolate gerichteten
Antiseren hatten' lediglich  einen
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Titer von max. 1:32. Die Nachweis-
grenze der Antigene liegt zwischen
0.125 und 0.0.6 mg Virus pro
ml. Optimale Verhiltnisse fir den
serologischen Nachweis des GMV
diirften demnach etwa bei 0.25
bis 0.5 mg/ml Virus und bei einér
Antiserum - Verdiinnung van,I/4- lie-
gen.

Hetcrologe Teste: Die heterclo-
gen serologischen Teste sollten dazu
dienen, die serologischen Verwandt-
schaft zwischen den verschicdenen
GMV-Isolaten festzustellen. Hetero-
loge Teste fiihrt man in der Weise,
dass man ein bestimmtes Antiserum
mit verschidenen heterelogen Anti-
genen reagieren lasst d h. mit sol-
chen Virus-Isolaten, welche nicht
zur Herstellung dieses Antiserums
selbet benutzt worden waren. Die
Ergebnisse der bei 6 Virus-Isolaten
moglichen 30 heterologen Kombina-
tionen sind in Tab.l gemeinsam
mit den Werten fiir die entsprechen-
den homologen Kombinaticnen zu-
sammengefasst. Aus dieser Tabelle
lassen sich folgende allgemeine
Schliisse ziehen :

a) Die besten Ergebnisse liefert
das Antiserum Q , welches bei einem
Titer von 1:128 mit den heterolo-
gen Antigenen bei relativ geringer
Viruskonzentration reagiert.

b) In den Antiseren Y, Q,
und GT miissen gemeinsame Anti-
koérper vorhanden sein, da diese mit
ihren jeweiligen heterologen Antige-
nen Y, Q, und GT bei relativ ho-
her Verdiinnung des Antiserums

und auch des Antigens unter Bil-
dung eines Prazipitates reagieren.

c) Das Antiserum gegen Isolat
PT reagiert bei einem Titer von
1:32 mit dem homologen Antigen

» a4nd dem heterologen Antigenen Q,,

Y, und GT, allerdings sind mit Aus-
f¥hm#'voh Q) Kohe AntigthRonzen-
“tratidneh ‘dafiir “Voratissttzung.

d) Das Antiserum gegen das
Isolat " KD teagieremitaltemr fetero-
logen Antiggneny ab@d 28hzentri-
ertes Antigen ‘4’,4 nedemdiese Re-

aktion nétig. ‘ e
i

e) Das Antiserum'chgen Isolat
W,, reagiert mit den heterologen
Antigenen nur bei geringer Antise-
rum-Verdiinnung. Dieses Ergebnis
deutet auf eine entfernte Verwandt-
schaft zwischen dem ™solat W,,
und den andergn Isolaten-him.

Kreuzabsorptionst\géte : Zur na-
heren Bestimmung der Verwandt-
schaftsverhiltnisse wurden Kreuzab-
sorptionsteste nach der «Intra-Gel-
Methoden von VAN REGENMOR-
TEL (1967) durchgefiihrt. Dafiir
wurden die Virus-Antigene in einer
Verdiinnung von 1:8 benutzt. In
einer Kontrollversuchs - Serie wurde
zur Absittigung der Antiseren :an
Stelle von Virus-Antigen Tabakpflan-
zen-Antigen verwendet, welches - aus
gesunden Tabakpflanzen isoliert
wurde.

Die Ergebnisse der serologischen
Teste mit kreuzabsorbierten Antise-

ren sind folgende (s hierzu Tab.
2 und 3):
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Tabelle 1

i Ergebnise der homologen und heterologen Teste mit Antiseren gegen vier
: verschiedene GMV-Isolate und die Virus-Isvlate GT und PT3)

Antiserum Fr
: Q Y KD | Wy | GT PT
gegen
Q 128 128 | 128 | 128 128 | 128
no oo rop2s | og2s | 0125 | 0,5 0125 | 10
o B4 | J28. | 22 132 .1 .66 . f 4
. 0125 | 0,06 | 0125 1,0 006 | 025
KD 32 32 32 32 32 32
Lol 05 |0125 | 0125 20 | o125 | 05
Wi M- & 1 &b koda el a e,
s 0,06 2,0 0,06 2,0 006 | 2,0
GT - || 128 | 128 | 8 | 32 | 32 32
0,25 2, 2,0 2 2,0 0,25
‘ } 0,125 1, 20 2,0 4,0 0,5

.= a) Der Zihler der Quotienten stellt den reziproken Wert der letzten Antiserum-Verdiinnung
-4 .. dar, bei der noch eine Prazipitationslinie im Agar-Geldiffusionstest auftrat.
Der Nenner gibt die jewcils' entsprechende Antigenkonzentration in mg Virus pro ml an.
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Abbildung 1
Serologische Reaktion im Geldiffusionstest zwi-
schen Isolat GT und Antiserum gegen GMV-
Q;A=Isolat GT (2mg/ml); in der peripheren
Léchern Antiserum gegen GMV—Q ; I=u.v,,
2=1/2, 3=1/4, 4=1/8,5=1/16,6—1/32.

Isolat W,, besitzt mit allen an-
deren Isolaten gemeinsame serolo-
gisch aktive Gruppen. Dariiberhin-
aus aber miissen im Antiserum
noch W, -spezifische Determinan-
ten vorkommen, die bei keinem der
heterologen Isolate vorhanden sind
und daher auch durch die Kreuz-
absorption nicht gebunden werden.

Beim Isolat KD sind mit allen
Isolaten gemecinsame, serologisch ak-
tive Gruppen vorhanden. Aber die
Determinanten, die durch Kreuzab-
sorption nicht gebunden werden,
reagieren noch mit den Virus - An-
tigenen Y, Q, und W,,.

Abbildung 2
Serologische Reaktion im Geldiffusionstest
zwischen Isolat GT und Antiseum gegen GMV-
—Y; A—Isolat GT (0,125 .mg/ml);-in den
peripheren Léchern Antjserum gegen GMV-
—Y, l=u.v,, 2=1/2, 3=1/4, 4=1/8, 5=1]16,
6=1/32.

Das tiirkische Isolat von Gurke
(GT) ist ebenfalls mit allen ande-
ren Isolaten serologisch verwandt,
Dariiberhinaus muss es aber mit den
Isolaten Y, Q, spezifische Gruppen
haben, die den anderen Isolaten
fehlen.

Isolat Y teilt mit allen hetero-
logen Isolaten serologisch aktive
Gruppen; es besteht daher eine Ver-
wandtschaft mit diesen Isolaten. Das
zeigt sich auch im reziproken Test
mit dem Antiserum Q, welches
nach der Absorption vor alem noch
mit dem Antigen Y reagiert, . Da-
neben besitzt das Q natiirlich mit
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Gl Tabelle 2: N ‘
=+ ﬁrgbnh der serologischen Teste der zwei kreuzabsorbierten GMV-Antiseren W14
‘und*KD und des Antiserums des Virus-Isolats GT mit ihren homologen und

lleter%g‘eu Virusantigenen 2)

e zur Absatti
‘Antiserum |gung - be- Antigene

nutztes
Antigen | Y

%Y* =
Q —-—
PT =

" Wi | -
KD -
GT -
: TP | -
Y | =
Q =
KD | PT -
Wi, | +
‘KD -
GT —
TP -
Y 3

Q

PT

GT Wit
KD
GT -
TP —

PT W% |KD |GT |TP

|
+ [+ |+
t
l
[

|

I
|
l
l
|
!

+ |+ |+

E—

e s
===

a) Der Test wurde als Intra-Gel-Test nach VAN REGENMORTEL (1967) durchgcfiihrt.
-+ = positive serologische Reaktion (Prizipitationslinie)
—=— keine scrologische Reaktion
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Tabelle 3

Ergebnis der serologischen Teste der zwei kreuzabsorbierten GMV-Antiseren Y
und Q und des Antiserums des Virus-Isolats PT mit ihren homologen und he-

terogen Virusantigenen )

thrt'Ab-
Antiserum ?::n:lgt‘;rt\gs Antigene
il Antigen 'y Tq TpT[wy[kD[GT [TP
Y 7 T e
Q —[=T+[+]-T-1T-
PT [+ |+ —-[-1-]-1]-
Y W14 +|+]|—-|—=]=]|-|—
kKD [+ [+ =]-T-T-=]-
6T |+ [+[-|-|-
W | =[+[-]-]-
B BN A G s s
Q el =l ] = =1 =] ==
PL. bade| + sk =l o]l o
“ Wi [+ +[F|=+]=[=
KD [+ [+ +[-[=-]T-1T-=
6T |+ [+|-]=-T+[=1-
' WP | =]+ =-]-1T+]-
Q N P e IR R BT
P [ =[-T-T=-1=-1T=-1T=
PT Witk o omme | = flo= R (i) =
ko { = [=-[-T-T-T-1T-
6T [=-[-1-1T=-]=T=1=
TP it | afatfire el e
a) Der Test wurde als Intra-Gel-Test nach VAN REGENMORTEL (1967) durchgcfﬁhrt.‘

4= positive serologische Reaktion (Prizipitationslinie);

—=— kcine serologische Reaktion,

73



ULKU lzGl-

allen anderen Isolaten gemeinsame
serologisch aktive Gruppen.

Isolat PT fallt vollig aus dem
Rahmen, denn das erschopfte An-
tiserum gegen Isolat PT reagiert
beim Riicktest mit keinem Virus -
Antigen mehr. | ‘

Serologischer Nacgweis des GMV
in Pflanzensdiften : Alle untersuch-
ten GMV - Isolate lassen sich in ge-
klarten Rohsifien von Tabak und
Paprika mit ausreichender Sicher-
heit schnell und einfach serologisch
nachweisen, so dass dieses Verfah-
ren auch in der Praxis gut and-
wendbar ist.

7) Im Saccharose - Dichtegradi-
enten sedimentieren fiinf der unter-
suchten Isolate als deutlische Bande,
wokei die Infektiositit, die serolo-
gische Aktivitit und die optische
Dichte gut miteinander iibercnstim -
men. Isolat PT verhalt sich vollig
abweichend. Wegen Zerfalls der Vi-
rus-Partikel findet man bei diesem
Isolat an Stelle der deutlichen Vi-
ruszone eine diffuse und sehr brei-
te Bande. Danaben tritt noch eine
sehr schwache und undeutlische Zo-
ne ca. 4 mm tiefer als bei den iib-
rigen 5 Isolaten auf. Die Infektisi-
tat des Isolates PT liess sich nur in
den unteren schwachen Zone nach-
weisen. :

8) Die elektronenmikroskopi-
schen Aufnahmen der beiden Isola-
ten PT und GT zeigen sphirische
Partikel mit einem Durchmesser von
35 bis 38 mu (Abb. 3 und 4). Sie
entsprechen in Form und Grésse den
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eharakterischen Viruspartikeln aller
beschriebenen GMYV -Isolate.

Diskussion

Im Rahmen dieser Unterschun-
gen sollten die Eigenschafien und
die Natur der zwei tiirkischen Vi-
rus Isolaten bestimmt werden. Zu
diesem Zweck wurden diese Isolate
im Hinblick auf ihre biologischen
und physikalischen Eigenschaften zu-
zammen mit vier bereits in der Li-
teratur beschriebenen Isolaten un-
tersucht und verglichen. Ihre physi-
kalischen Eigenschaften zeigten nim-
lich keinen grossen Unterschied zu
denen der vier Vergleichsstimme
und die Symptome auf Tabak-und
Chenopodium Arten wichen eben-
fals nicht von denen der Vergleichs-
stimme ab. Besondere Erwihnung
verdienen allerdings die Reaktionen
welche die tiirkischen Isolaten auf
Vigna sinensis hervorrufen. Isolat
GT produziert die iiblichen punkt-
formigen Lokallisionen auf den
Primérblattern ohne systemische Er-
krankung, wie es nach SILL and
WALKER (1952a) fiir die meisten
GMV-Stimme charakteristisch ist.
Dagegen erzeugt Isolat PT keine
Lokallasionen auf den Primirblit-
tern, sondern eine systemische Er-
krankung der neu zuwachsenden Fol-
geblatter. Dieses Verhalten ist kei-
neswegs ungewohnlich fiir das GMV
denn SILL und WALKER (1952b)
fanden bei dem GMV-W ,, ein sehr
ahnliches Verhalten und auch PAU-
LUS et al (1962) isolierten von

b



Abbildung 3 i }
Elektronenoptische Aufnghmc von ch}aratcristischc_:n Partikeln des Isolates GT
(Vergrosserung ctwa 54.000-fach). 4

Abbildung 4
Elektronenoptische Aufnahme von charakteristischen Partikeln des Isolates PT
(Vergrosserung etwa 72.000-fach) .
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Paprika ein Isolat, welches Cowpea
systemisch infiziert. Interessanterweise
gelingt es nicht, das Isolat PT auf
Gurke zu iibertragen. Aber diese
Abweichung ist bereits bei einigen
Virus-Isolaten beobachtet worden,
welche von Nicht-Cucurbitaceen iso-
liert wurden und sich als GMV-
Stamme erwiesen Das gilt vor al-
lem fiir bestimmte Isolate von
Chrysanthemen (NOORDAM, 1952;
GROGAN et al., 1963) und Toma-

ten (BLENCOWE and CALDWELL,
1949). :
Das Isolat PT wurde urspriing-
lich von Paprika isoliert, bei dem
es die sog. «Reisigkrankheit» hervor-
ruft.
dass die fiinf Isolate bei Paprika

Es ist auch sehr interessant,

die gleichen Symptome der «Reisig
krankheit» hervorrufen,
Isolat PT selbst.

Eine grossere Einheitlichkeit des
Verhaltens der GMV-Isolate ergab
sich beim Vergleich von drei ver-
schiedenen Autoren zur Reinigung
des GMV entwickelt worden waren
(TOMLINSON et al. 1959 ; GRO-
GAN et al.; 1963; SCOTT, 1963).
Es stellte sich namlich dabei heraus,
dass fiir alle Isolate ecine einzige
Reinigungsmethode namlich die Met-
hode nach SCOTT benutzt werden
konnte. Weiterhin zeigte es, dass
alle Isolate am besten aus frischem
Blattmaterial aufgearbeitet werden,
weil dureh Einfrieren der infizierten
Blatrer ein erheblicher Teil der In-
fektiositat verloren geht

wie das

76

Als schr kritische Faktoren fiir
die Resuspension des gereinigten
GMYV haben sich die Art und Mo-
laritat des Puffermediums erwiesen
(SCOTT, 1963). Bei der Verwen-
dung eines ungeeigneten Pufferrs
kann das GMV unléslich bleiben
oder sogar ausgefillt und denatu-
riert werden Bei der Klirung die-
ser Abhingigkeit stellte sich heraus,
dass fiir alle Isolate der gleiche Pufter,
namlich 0.005 M  Boratpufier
pH9.0 verwendet werden konnte.
SCOTT (1963) hat diesen Puffer bei
seinen Untersuchungen mit Isolat Y
entwickelt, der sieh auch anschlie-
ssend fiir das Isolat QQ als am bes-
ten geeignet erwies (FRANCKI et
al., 1966).

Alle bisher diskutierten Ergeb-
nisse kann als eine Art Vorklirung
der Zugehorigkeit der untersuchten
Isolate zum GMV anschen. Die
entscheidenden Kriterien zur Kla-
rung der Verwandtschaft liefern je-
doch die serologischen Untersuchun
gen. In Ubereinstimmung mit eini-
gen Arbeiten allerjiingsten Datums
(FRANCKI et al , 1966; SCOTT,
1963; VAN REGENNMORTEL,
1967) ergaben sich bei der Herstel-
lung von Antiseren gegen verschie-
denen G M V - Isolate keine
grundsatzlichen Probleme. A ber
trotz Injektion héchster Antigen-
konzentrationen werden im Ka-
ninchen Antiseren produziert, deren
Titer 1:128 nicht iibersteigt. Uber
ahnliche Resultate berichten auch
SCOTT (1963) und FRANCKI et
al. (1966). Diese Ergebnisse zeigen,
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‘dass die verschicdenen GMYV Isola-
te alle in gleicher - Weise schr sch-
lechte Immunogene sind.

Trotz dieser Schwierigkeiten war
es moglich, die zur Feststellung der
serologischen Verwandtschaft notwen-
digen homologen und -heterologen
Teste und  Absittigungsversuche
erfolgreich durchzufiihren. Alle sechs
untersuchten Isolate zeigten mitein-
ander Kreuzreaktion. In den Ab-
sattigungsversuchen stelle sich he-
raus, dass die: Isolate Y, Q, und
GT neben serologisch gemeinsamen
Determinanten auch spezitisch ak-
tive Gruppen besitzen. Das bereits
symptomatologisch abwcizhende
Isolat W,, reagicrte allerdings nur
bei héheren Antigenkonzentrationen
und stets mit niedrigem Titer mit
den iibrigen Antiseren und zeichne-
te sich dementsprechend auch durch
spezifische immunologisch aktive
Gruppen aus. Das Isolat KD Le-
sitzt sowohl ‘mit den Isolaten Y
und Q als auch mit dem Isolat
W,, gemeinsame serologische Grup-
pen In Ubereinstimmung mit den
Ergebnissen von FRANCKI et al.
(1966) konnte schliesslich eine ni-
here Verwandtschaft des GMV-Q
mit dem GMV-Y festgestellt werden.

Die Versuche mit dem Antise-
rum gegen das Isolat PT erwiesen
sich durchweg als unbefiiedigend,
da es bereits im homologem Test
nur einen Titer von 1:32 ergab und
weil dann in den heterologen Kom-
binationen mit den iibrigen Virus-
Antigenen nur sehr schwache Reak-

tionen, sclbst bei hohen Antigen-
Konzenirationen auftraten. - Auch
bei den Absattigungsversuchen konn-
ten mit dem Antigen bzw. dem
Antiserum PT keine klaren Ergeb-
nisse erzielt ‘werden,  weil hochst-
wahrscheinlich die im Serum vor-
handenen wenigen PT -spezifischen
Gruppen bei der Absittigung blok-
kiert wurden. Der unerwartete Be-
fund, dass das Isolat PT sehr in-

stabil ist und zerfallt, liefert eine

plausible Erklarung fiir das serolo-
gisch stark abweichende Verhalten
des Isolates PT im Vergleich zu
den iibrigen Isolaten t

Die Bedeutung serologischer Un-
tersuchungen beruht vor allem auf
ihre Anwendbarkeit unter praxisna-
hen Bedingungen. Die unter diesem
Gesichtspunkt durchgefihrten Ver-
suche zcigen, dass es moglich ‘st
mit den entsprechenden Antiseren
dic verschiedenen GMV-Stimme mit
grosser Sicherhsit in Rohsiften infi-
zierter Tabak und Paprikapflanzen
serologisch nachzuweisen. ‘

Die elektronenmikroskopische
Untersuchung schrigbedampfier
Praparate ergab, dass die Isolate
GT und PT durch sphérische Par-
tikel mit einem Durchmesser von
35 bis 38 my charakterisiert sind.
Die bisher fiir das Gurkenmosaik-
virus publizierten Durchmesser fiir
bedampfie Partikel betragen 35 my
( SILL et:al:,:1:952:); 36,2 mn
(BETTO et al:, 1964), 40 mu
(GUNTURK et al, 1957) und

42 my (FRANCKI et al., 1966).

i ¥}
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Dementsprechenid * kann man die
Isolate GT und PT auch auf Grund
der Form und Groésse ihrer Partikel
als Stimme des GMV ansechen,

Zum Schluss darf noch einmal
betont werden, dass auf Grund aller
untersuchten Eigenschaften das Iso-

lat PT sehr wahrscheinlich ein
Stamm des GMV ist, wihrend dies
fir das Isolat GT mit Sicherheit
festgestellt werden kann.

Herrn Prof Dr. F. Grossmann
sei fiir die Uberlassung und Férde-
rung dieser Arbeit und Herrn Dr. H.
L. Sanger fiir die Durchfithrung der
elektronenmikroskopischen Untersuc-
hungen herzlich gedankt.

OZET

Hiyar mozayik virusunun cegsitli
izolatlarinda biyolojik ve serolcjik
aragtirmalar.

Bu galiymada birisi hiyar ve bi-
risi biberden olmak iizere Tiirkiye’
den iki virus izolatinin nitelikleri
testit edilmeye cabgilmistir. Bunun
icin bu izolatlarin biyolojik, fiziksel
ve serolojik 6zellikleri literatiirde
tansmlanmis olan dért hiyar moza-
yik virusu izolatiyla (Y, Q, W 14
ve KD) kargilagtiriimigtir.

Aragtirmalardan asagidaki so-
nuglar elde edilmistir:

78

1) GT izolati test bitkilerinde hiyar
mozayik virusu igin karakteristik
olan simptomlar olusturmustur.

2) PT izolat1 hiyara tagmmamakla ve
Vigna sinensis L. ’i sistemik olarak
infekte ederek diger izolatlardan ay-
rilmaktadir, -

3) Sicaklikla inaktiflesme GT izola-
tinda 75-80°C de ve PT izolatinda
70-75° C de olmaktadir. Son su-
landirma noktas: her ikisi icin 1:
1000.000 dur. Her iki izolatin infek-
siyon meydana getirme giicii dondu-
rulmus yapraklarda onemli derece-

de zarar gérdiigii halde, aritilmug
preparatlar donduruldugu takdirde
hemen tamamen saklanabilmektedir.

SCOTT (1963) tarafindan hi-
yar mozayik virusu igin gelistirilmis
olan aritma yoéntemi her iki Tiirk
virus izolat1 igin de en uygun pre-
parasyon metodu olarak bulunmug-
tur. 1 Kg yaprak materyalinden 90 -
300 mg virus izole edilmistir.

4) Density gradient centrifugation’
da aragtirilan viruslarin besi belir-
gin bandlar halinde ¢6kelmislerdir
ve bulagicilik, serolojik aktitlik ve
optik gegirgenlik ¢ok iyi uygunluk
gostermektedir. PT izolat1 ise ¢ok
labil olup, virus partikiillerinin par-
¢alanmasi sonucu ¢ok miktarda de-

nature olmug virus-kilif proteinine
rastlanmigtir.
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5) Elektronmikroskobunda her iki
izolatin partikiilleri 35 -38 milimik-
ron ¢apinda sferik partikiiller clarak
goriilmiislerdir ve boylelikle simdiye
kadar tah1mlanm1§ olan biitiin hiyar
mozayik virusu izolatlarinin karek-
teristik partikiillerine sekil ve bii-
yiikliik yénﬁhden uymaktadirlar.

6) Seroloyk aragtlrmalarda Y, Q,
ve GT 1zolatlar1nm yakln “akraba
olduklar1 tesblt Cdllmlﬁtlr Buna
mukabil W, ve KD 1zolatlar1 di-
ger izolatlarla ortak serolo_]lk grup-
larin yanisira gok iyi tesbit edilebi-
len kendilerine has serolojik determi-
nantlara sahiptirler. Izolat PT’ nin
stabil olmamas: -yiiziinden gesitli se-
roonk testlere ragmen ¢ok kesin se-

I‘OlO_]lk akrabahk xhskllerl tCSblt edi-
lememigtir. =

7) Biitlin Hiyar mozayik virusu izo-
latlari berraklagtirilmig tiitiin ve bi-
ber ham ézsularinda yeterli derecede
kesin, gabhk ve basit gekilde serolo-
Jlk olarak tesbit edilebilmistir ve bu
yontem pratxkte de kullamlabilir.

8) Elde edll“en ba.tun blyoloyk fi-
imksel ve serolopk ozelhklere dayam
larak 1zolat PT buyuk bir iht'malle
b1r hlya,r mozayxk v1rusu wrkidir, bu
-na- kamhk GT. 1zolat1n1n h1yar mo-
zayik virusunun .bir ki oldugu ka-
tiyetle tesbit edilmistir.
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