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Identification of Viruses Infecting Vegetable Crops
Along the Mediterranean Sea Coast in Turkey!

Mehmet Asil YILMAZ (2) and Robert F. DAVIS (3)

ABSTRACT

Viruses on vegetable crops grown along the Mediterranean sea coast
of Turkey were isolated and identified by means of host range
reactions, serological tests, and electron microscopy. Tobacco mosaic,
cucumber mosaic, and lettuce mosaic viruses were found to be widely
distributed along the coast. Potato virus ¥, and Zucchini Yellow mosaic

viruses were less widely distributed.

INTRODUCTION

Vegetable crop production along
the Mediterranean coast is more in-
tensive than inother areasin Tur-
key because of a favorable climate,
irrigation facilities, and fertile soil.
According to reports issued in 1980
and 1981 by the Turkish Statical
Institute watermelon, lettuce, bean,
and squash production in this region
represented about one fourth of the
total vegetable crop production in
Turkey (5). This is also a leading
production region of early vegetah-
les due to the extensive use of glas-
shouses. The glasshouses are main-
ly used for tomato and pepper pro-
duction, and to a lesser extent for

eggplant, bean, and squash. Wa-
termelon is also grown to some ex-
tent in glasshouses for the early
market, although field production
is more common.

The abundance of efficient vi-
rus. vector and virus-susceptible
crops are factors which often lead to
significant disease outbreaks and
major losses in yield (7). The main
viruses infecting tomato (Lycoper-
sicon esculentum Mill) (7, 8, 9, 11)
and lettuce (9), pepper (Capsicum
annum L.), bean (Phaseolus vulga-
ris L.), lettuce (Lactuca sativa L.),
and cucumber (Cucumis sativus I.)
in Turkey have been reported (6).

1) New Jersey Agricultural Experiment Station, Publication No. D-11191-1-83, sup-
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VIRUSES OF VEGETABLE CROPS

Viruses causing losses on waterme-
lon (Citrus vulgaris Schard.) and
squash (Cucurbita pepo L.) have
not been reported in the mediter-
ranean sea coast. The objective of
this study was to identify viruses

of economically important crops
by biological assays, serological tes-
ts, and electron microscopy. Abs-
tract of this research has already
been published (10).

~ MATERIALS and METHODS

Leaves of tomato, pepper, wa-
termelon, lettuce, and bean, with vi-
rus-like symptoms were collected
from greenhouses, commercial fiel-
ds, or experimental plots at fifteen
locations along the coast (Figure
1). The samples were lyophilized
and brought to the U.S. for identi-
fication.

Lyophilized tissue was tritura-
ted in a mortar with 0.02 M phosp-
hate buffer, pH 7.2 containing 1
% 2- mercaptoethanol. Sap was ino-
culated to carboraidum dusted le-
aves of indicator plants (Table 1).
Plants were maintained in an in-
sect-free greenhouse.

Ouchterlony double-diffusion
tests were used to establish serolo-

ANTALYA

FiNiKE ciiMLuCA
DEMRE

ERRANEAN g

AYDINCIK
E A

gical reactions (1). Two types of
media were used depending on the
morphology of the virus : 1) 0.5 %
agar (Oxoid, L 28), 1 % sodium ch-
loride (NaCl), 0.25 sodium dodecyl
sulfate (SDS), 0.1 % sodium azide
(NaN3s), prepared in water for flex-
uous rods, 2) 0.7 % agar, 0.85 %
NaCl, 0.03 % NaNs, prepared in 0.05
M Tris-HC]l, pH 7.2-for spherical
viruses. Wells were 7T mm in diame-
ter and 4 mm between edges around
a central well. Leaves infected with
flexuous viruses were ground 1,1
(w/v) in water and those infested
with spherical viruses in Tris-HCl
buffer. Expressed sap was placed in
peripheral wells and antiserum in
the central well. Results were gene-
rally recorded after 24 hr.
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Fig. 1. The collection sites of samples along the mediterranean coast of Turkey.
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M.A, YILMAZ and R.F, DAVIS

Leaves of some virus infected
plants were examined by leaf-dip
electron microscopy (2). The 200-400
mesh copper grids used were coated
with formvar and stabilized with

carbon. Samples were stained with
2 % phosphotungstate, pH 7, for
1-2 min. and viewed in a Siemens
electron microscopy. 1

RESULTS and DISCUSSION

Several viruses were identified
by their host reactions (Table 1),
positive serological reactions, and
characteristic particle morphology.
Tobacco mosaic virus (TMV) was
the most widely distributed virus,
occuring at all locations sampled
(Table 2). According to symptoms
caused by TMV isolates of tomato
(Table 3) on the host plants, four
different isolates were identified.
Three isolates caused very severe
mosaic and one isolate induced mild
mosaic symptoms on campbells
147 tomato. One out of four isolates
had stem necrosis on the yolo won-
der pepper. Pepper, tomato, and be-
an were also found to be infected
with the isolate of TMV (Table 4).

Cucumber mosaic virus ({CMV)
was secondly distributed virus in

many locations (Table 2). This vi-
rus was isolated mainly from pep-
per and watermelon plants (Table
4), but also from tomato plants in
the Erdemli and Demre region. Po-
tato virus Y (PVY) was isolated
from only in a few locations. Zuec-
hini yellow mosaic virus (ZYMV)
was recovered from squash and wa-
termelon samples taken at Adana.
ZYMV was recently characterized
as a member of potyvirus group
and were found to be as a systemic
diseases of cucurbits plants in other
mediterranean country. Italy (4).
ZYMV was also reported earlier on
squash and watermelon in Turkey
(3). Lettuce mosaic virus was iso-
lated from lettuce at a few locations.
One virus from bean and one from
pepper were not identified yet (Tab-

le 4).
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VIRUSES OF VEGETABLE CROPS

Table 2. Identification and distribution of viruses isolated from sam-
' ples collected along the Mediterrenean Coast.

Location T™V PVY CMV SMV LMV ZYMV Unknown

Samandag <+
Yayladag
Ceyhan
Karatas

+F 1y
+

Adana
Tarsus
Mersin

Erdemli

O 00 =3I O O P W N =
+ + 4+ + +

Ovacik
Aydincik
Alanya
Antalya
Kumluca

Finike

S O N U SR S VR Y
= W N = O
+ + + + + + + F + + + + + o+

p—
()]

Demre
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M.A., YILMAZ and R.F, DAVIS

Table 3. Symptoms caused by TMV Isolates.

ISOLATES

Bpecies 1 3 4

Nicotiana tabacum NLL NLL NLL -Sm
«Samsun NN» :

N. Tabacum BM SM SM SM
«Samsun» ;

N. rustica NLL CLL CLL —

N. syslvestris EnLL EnLL EnLL EnLL

Datura stramonium NLL NLL NLL NLL

Physalis floridana MEp MEp MEp SVMEp

Capsicum annum N areas Nareas,StN NLL,N areas NLL,Halo
«Yolo wonder»

Capsicum frutescens NLL NLL NLL NLL
«Tabasco»

Chenopodium CLL,NLL CLL,NLL CLL,NLL CLL,NLL

Lycopersicum

esculentum M,SvM M,SvM

M,SvM Mm

aSymtom Key : C chlorotic; En enlarging; Ep epinastry;,
LL local lesion; M mosaic; N necrotic;
S Systemic; Sm small; St stem; Sv severe

Table 4. Occurence of viruses of vegetable crops in Mediterranean coast.

Plants TMV PVY CMV ZYMV LMV  Unkrown

Pepper + + + +

Tomato + +

Squash +

Watermelon + -+

Bean + i

Lettuce e
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VIRUSES OF VEGETABLE CROPS

OZET

AKDENIiZ SAHIL SERIDINDE YETIiSTIRILEN BAZI KULTUR
BITKILERINDE ZARARLI VIRUSLERIN SORVEYI VE TANIMI

Akdeniz sahil seridinde yetisti-
rilen baz sebzelerde zararh virisle-
rin tanim serolojik ve biyolojik yon-
temlere ek olarak elektron mikrosko-
bu yardimiyla yapilmistir. Domates
(Lycopersicon esculentum), biber
(Capsicum amnum) ve fasulyelerde
(Phaseolus vulgaris) Tiitliin Moza-

yik Viriisii; biber, domates ve kar-
puzlarda (Citrullus vulgaris) Hiyar
Mozayik Viriisii, Marulda (Lactuca
sativa) Marul Mozayik Viriisii; Bi-
berde Patates Y Viriisii, karpuz ve
kabakta (Cucurbita pepo) Zuccini
Sarilik Mozayik Viriisii saptanmig-
tir.
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Investigations on The ldentification, Seed Transmission
and Host Range of Viruses Infecting The Culture Plants
in The Cucurbitaceae in Marmara Region

2— The seed transmisé.ibilities and cucurbit hosts of
CMV and WMV-2 isolated from the culture plants
in the Cucurbitaceae

Abdullah NOGAY (1) and Ulkii YORGANCI (2)
ABSTRACT

According to the results of seed and seedling experiments CMV
(Cucumber mosaic virus) and WMV-2 (Watermelon mosaic virus-2)
isolates obtained from cultured cucurbits of Marmara region were not
transmitted by seed of tested cultivars of cucumber, squash, melon and
watermelon.

In order to determine their cultured cucurbit hosts, all our isola-
tes were assayed on 14 cultivars in the cucurbitaceae grown in Mar-
mara region extensively. CMV isolates locally and systemically infec-
ted all inoculated varieties of cucumber, squash and melon. Only one
CMYV isolate (CM:) infected Sugar Baby variely of watermelon syste-
mically. All WMV-2 isolates systemically infected 14 inoculated varieties
of cucurbits and they did not produce local lesion on inoculated leaves,
contrast with CMV isolates.

INTRODUCTION

Cultivated cucurbits are impor-
tant vegetable crops grown in Mar-
mara Region. Viruses infecting the-
se crops were recently isolated and
identified as CMV and WMV-2 (16).

CMV has been reported to be
transmitted to the seed of wild cu-
cumber (Echinocystis lobata) (3,
4). This has been confirmed by
LINDBERG et al. (9). Later, some
researches have also reported that

CMV is seed transmitted in some
cucurbits (13, 19, 20. 21).

In this study, considering the im-
portance of seeds as the source of
viruses in the fields, transmissibi-
lities of CMV and WMV-2 through
cucurbit seeds were tested and de-
termined their hosts in the Cucur-
bitaceae grown in Marmara region
extensively.

1) Regional Plant Protection Research

Institute, Erenkdy, ISTANBUL-TURKEY

2) Department of Plant Protection, Faculty of Agrlculture, University of Ege,

IZMIR-TURKEY



SEED TRANSMISSION OF CMV and WMV-2

MATERIALS and METHODS

1. Assay of seed transmission for
CMV and WMV-2 isolates

1.1. Production of seeds

The cucurbitaceous hosts listed
in Table (1) were planted in the
greenhouse, and their cotyledons
were inoculated mechanically with
CMV and WMV-2 isolates separa-
tely. After symptoms had developed,
the seedlings were transplanted to
big earthen pots and Institute field
for seed production. The seeds from
each plant were separately harves-
ted 90 days after inoculation. Two
methods were used to detect virus
in the seed.

1.2. Seedling test

The seeds from each infected
plant were referred as one sample.
Representing 10 cultivars and 12

isolates, 50 seeds were selected at_

random from each of 65 samples.
Then the seeds were sown in stea-
med soil and fertilizer mixture in
boxes. The seeds were treated with
10 % trisodium phosphate for 1 hr
before sowing to prevent surface
contamination in the seed transmis-
sion assays (17). The resulting se-
edlings were regularly examined
for symptoms of virus infection
from the cotyledonary stage to one
month old plants. At least 5 plants
from each samples were assayed on
C. amaranticolor (or C. quinoa), N.
tabacum ’xanthi’, Cucurbita pepo
’Sakiz’ (and/or) Cucumis melo by
sap inoculation technique to check
for latent transmission of virus
(21).

1.3. Direct seed test

Studies were done with 27 samp-

les representing 9 cultivars and 12
isolates. Twenty seeds from eac.:
sample were tested. The seeds were
soaked in water overnight and the
seed coats and integuments were
removed. Single embryos were se-
parately ground in a mortar with
10 volumes of 0.1 % - K803 solution
(17), and resulting suspension was
used to inoculate carborandum-dus-
ted leaves of C. amaranticolor (or
C. quiroa), and sometimes additi-
onally N. tabacum ’xanthi’ and a
cucurbit. The plants were cbserved
15-20 days after inoculation for
symptom development.

2. Cultured cucurbit hosts of CMV
and WMYV-2 isolates

In this study, all isolates were as-
sayed on 14 varieties in the Cucur-
bitaceae grown in Marmara region
extensively (Table 3).

Infected leaves of N. tabacum
'xanthi’ (with each CMV isolate)
and Cucurbita pepo ’Sakiz’ (with
each WMV-2 isolate) were ground
in 0.05 M phosphate buffer pH 7
(g/ml) using a pestle and a mor-
tar (11). Then the extracts were
inoculated by finger on carboran-
dum dusted cotyledons of the seed-
lings of each cucurbit cultivars with
ten replications in a greenhouse.
The plants were regularly observed
after inoculation and appeared
symptoms were recorded. Back ino-
culations were made from the
plants not showing clearly visible
symptoms to Chenopodium amaran-
ticolor, C. pepo ’Sakiz’ and C. melo.

Isolates and cucurbit cultivars
used in seed transmission tests were
presented in Tables 1 and 2. -

. =10 —



A. NOGAY and U. YORGANCI

Table 1. Isolates and cucurbit cultivars used in seedling test
Isolates Sampdledc ofshosstd plan tes
Cucumber Squash Melon Watermelon
cMvV
CCy Cengelkdy (2) Sakiz (1) Kirkagac (2) Sugar baby (1)
Dere (1)
CM: Cengelkdy (1) Sakiz (1) Kirkagag (2)  Sugar baby (1)
Hasanbey (1) -~ Washington (1)
CM; — Sakiz (2) Kirkagac (1) —
: Kestane (1) '
CSy Cengelkdy (2) Sakiz (1) Kirkagag (1) Sugar baby (1)
Dere (1) Kestane (1)
CSs — Sakiz (3) — Sugar baby (1)
. Kestane (1)
WMV-2
WM, Cengelkoy (1) Sakiz (1) Kirkagac (2) —_
Topatan (1)
WMz —- Kestane (2) Kirkagac (2) —_—
WSs Cengelkoy (2)  Sakiz (1) — —
WSy Cengelkdy (1) Sakiz (1) Kirkagag (2)  Sugar baby (2)
Dere (1) Kestane (1) Washington (1)
WSio — Sakiz (1) — Washington (2)
WWis e —t Hasanbey (1) Sugar baby (2)
Washington (2)
WWie Cengelkdy (1) Sakiz (1) Kirkagac (1)  Sugar baby (2)

Pamukova (1)

number of samples

.



SEED TRANSMISSION OF CMV and WMV-2

Table 2. Isolates and cucurbit cultivars used in direct seed test

Isolates Samples of host plants
Cucumber Squash Melon Watermelon

CcMV

CCy ~ Cengelkdy — Hasanbey —_

CM: — — Kirkagac Sugar baby

Pamukova Washington
CMs — — ' Topatan =
Pamukova
CSs Cengelkdy . Sakiz — —
5 Kestane
CSs — Sakiz — Washington
Kestane

WMV-2

WM, Cengelkdy — Kirkagac Sugar baby

WM SR —_ Hasanbey Washington

WSs — Sakiz — —

WSe — Sakiz — —

WS — Kestane — Washington

WWiu Cengelkdy -— — Sugar baby

WWie —- — Kirkagac Sugar baby

RESULTS and DISCUSSION

1. Seed transmission studies

Seed borne infection serves to ini-
tiate source of virus inoculum from
which the virus can later spread
quickly to the healthy plants. For
this reason investigations were do-
ne to determine if our CMV and
WMV-2 isolates are seed transmis-
sible or not in cultivated cucurbits.

Seed and seedlings of cucumber,
squash, melon and watermelon ob-
tained from CMV and WMV-2 in-
fected plants did not show evidence
of viral infections. Most of the wor-
kers have also reported that CMV
(5, 8, 12) and WMV-2 (1, 2, 5, 6,

15) is not seed transmitted in cu-
curbits, while others (3, 4, 9, 13,
19, 20, 21) have recorded positive
results. According to TOMLINSON
and CARTER (22) CMV was trans-
mitted in the seed of infected Stel-
laria media plants. Many workers
have determined that SMV (quash
mosaic virus) is seed-transmitted in
cucurbits but the mentioned virus
was not isolated in our studies.

2. Cultured cucurbit hosts of
CMV and WMV-2 isolates

Infected rates of cucurbit culti-
vars inoculated with CMV and
WMV-2 isolates were presented in

— 12—



A, NOGAY and U. YORGANCI

Table 3.

In order to determine their cul-.

tured cucurbit hosts, all our isola-
tes (16) were assayed on 14 culti-
vars of the cucurbitaceae grown in
Marmara region extensively.

CMYV isolates infected locally and
systemically all the inoculated va-
rieties of cucumber, squash and me-
lon. Only one isolates (CM.) of
CMV systemically infected Sugar
baby variety of watermelon and its

infection rate was 20 %. Generally
on watermelon systemic infection
did not occur with CMV. However,
some workers (5, 23, 24) have re-
ported positive results. CM: isolate
was found tobe virulent than
the others. Necrosis were preduced
on the young leaves and the tips
of melon and squash with it. The
virus could cause wilt and dying-
off in these plants as reported be-
fore: (8, 10,518).

i



SEED TRANSMISSION OF CMV and WMV-2

pajemoour sjyuerd Jo JeqUInN,/pejodjul ArreorwsisAs sjueid Jo IsqUNN -+

8/L 01/6 01/8 6/6 01/6
01/0T 8/L 6/8 01/,0T O0T1/01
6/8 6/L 01/9 8/8 6/6
01,6 01,8 01,01 O0TI/L 01/8
01/8 01/6 6/8 01/0T O0OT/L
01,01 01/ OT/0T 01/6 OI/6

01/9 01,8 01/8 O01/0T 6/6
01/8 01/9 6/L 01/0T 01/8
01/6 OT/L 6/6 OT/0T .6/6
0T/L 01/6 6/8  01/6 01/01

01/6 0T/0T 0T/0T 0I/0T 01/6
01,01 01/6 O0T/8 OT/0T OI/0T

ot/y 6/9 0T/ 01/6 OI/L
ot/L 6/9 01,9 01/0T 0T/01

8/8
0T/0T
0T/4
01/6
01/0T
0T/0T

01/9
0T/L
01/8
0T/0T

01/0T
0T1/0T

0T/L
01/9

01/6 01/0 8/0 01/0 01/0 01,0

6/6 01,0 01/0 6/0 01,0 01,0
01/6 80 01/0 8/0 0T/0 01/0
01/8 01,0 01/0 01/0 01,0 01/0
01,01 01/0 0T/0 01/0 01/0 01/0
01,01 0T/0 01/0 01/0 01/2- 01/0

01/6 01/6 01,0 OT/0T O01/6 01/01
01/8 01/0T 6/6 01/0T 0T/0T 01/0T
01/6 6/6 01,01 6/6 01,01 01/0T
01/8 6/6 01/0T O1/0T 8/8 01,01

01/0T 01/0T 8/8 6/6 01/01 01/0T
6,6 01/0T 6/6 01/0T 6/6 01,01

01/L 01/6 01,01 01/0T OT/0T 01/0T
or,¢ 6,6 01,0 0T/0T O0T/0T -+0T/0T

«BIB[Y YB[IBANEY»
«@Znqeresp

«elung Tusx»

«AeID U0ISIIBYD»
«UO)UTYSEM »

«Aqeq 1e3ng»
sueS[nA snpnIry
«uejedor»
«eAONUIRI»
«Aaqueser»
«deges[Irsy

oW STWINONY
«QULBISSII» eWIXeW )
«ZIBS»

odad ejIqaInony
«Q@I3(»

«£o3reduad»

SnATjES STIIMoON)

MM MM "SM SSM SSM

M

NM 4SO SO SO SIND go o)

$978[0ST Z-ATNM

S838[0ST AIND

$312[0ST Z-AINM PUB AIND Y314 PIJBINI0UT SIBATIND STI030BJIQINOND SNOLIBA JO SIBI UOMISJUI OTWSAS g 9[qel

S 1



A, NOGAY and U. YORGANCI

All WMV-2 isolates systemically
infected 14 inoculated varieties of
cucurbits and they did not produce
local lesions on inoculated leaves,
contrast with CMV isolates.

CMV caused more severe stun-
ting in cucumber, squash, melon
than WMV-2 in this study. The ob-
tained results agree with those de-
termined before by some workers
(7, 14).

OZET

MARMARA BOILGESINDE CUCURBITACEAE FAMILYASI KULTUR
BITRILERINDE GORULEN VIRUS HASTALIKLARININ
TANILANMASI, TOHUMLA GECIiS DURUMLARININ
VE KONUKCU DIZILERININ SAPTANMASI
UZERINDE ARASTIRMALAR

2. Kabakgil kiltlir bitkilerinden isole edilen CMV ve WMV-2'nin
tohumla tasinma durumlar1 ve kabakgil konukcular

Marmara bolgesi Kabakgil kiil-
tir bitkilerinden elde edilen CMV
(Hiyar mozayik virusu) ve WMV-2
(Karpuz mozayik virusu-2) izolat-
lar1 tohumdan gelisen fideler ve di-
rekt tochumlarla yapilan test sonuc-
larina gbre denenen hiyar, kabak,
kavun ve karpuz ¢esitlerinde tochum-
la tasinmamaktadir.

Kabakgil kiiltiir bitkilerindeki
konukcularini saptamak amaciyla
izolatlarimiz Marmara holgesinde

en ¢ok yetistirilen 14 Kabakgil ce-
sidinde denendiler. CMV izolatlarn
inckule edilen hiyar, kabak ve ka-
vun cegitlerini lokal ve sistemik
olarak enfekte ettiler. Sadece hir
CMV izolat1 CM:) Sugar baby kar-

~puz varyetesini sistemik olarak has-

talandirdi. Tim WMV-2 izolatlari
inokule edilen 14 Kabakgil varyete-
sini de CMV’nin aksine lokal lezyon
olusturmadan sistemik olarak en-
fckte ettiler.
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Distribution and Incidence of Tobacco Wildfire (Pseudomonas
syringae pv. tabaci (Wolf and Foster) Stevens) in the Black
Sea Region of Turkey in 1980 and 1981

Faruk AYAYDIN Metin OZKUTLU Suna ALTINYAY

Regional Plant Protection Research Institute, Samsun-TURKEY

ABSTRACT

This study was carried out to determine the distribution and inci-
dence of Tobacco Wildfire (P. syringae pv. tabaci) 2t seedling and field
stages in Samsun, Tokat, Amasya, Trabzon and Sinop provinces in Black
Sea Region of Turkey during 1980 and 1981. The incidence of the dise-
ase in these provinces was found to be, on average, ranging from 0.00
% to0 8.39 % at seedling stage and from 0.00 % to 0.76 % at field stage.

INTRODUCTION

In Turkey, Tobacco Wildfire (Pseu-
domonas syringae pv. tabaci (Wolf
and Foster) Stevens) was previously
recorded in Izmir, Aydin, Balikesir,
Izmit and Samsun (Ozkan and Ul-
gen, 1941), but later Karel (1958)
and Karaca (1966) reported the

occurrence of this disease in almost
all the tobacco growing areas of
Turkey. This study was carried out
to determine the distribution and
incidence of the disease in Black Sea
Region of Turkey.

MATERIALS and METHODS

Survey of seedling stage was
carried out at the time of transplan-
ting. Each county was considered
as a unit and 2 % of the total seed-
bed covering an area of 10 m2 was
considered as a unit where a 20 X 20
cm quadrate was thrown randomly
and both healthy and diseased to-
bacco seedlings in this quadrate
were counted separately. This was
made by throwing the quadrate on-
ce per 10 m2 for the part of seed-beds
covering an area up to 100 m? and

for the remaining part that larger
than 100 m2 once per 100 m? for up
to 1000 m? and once per 500 m? for
areas larger than 1000 m2. No quad-
rate was thrown for the healthy seed
-beds and they were considered as
ZETO.

At field stage 0.5 % of the to-
bacco growing areas of the region
was surveyed. Each 5 decar tobacco
field was considered as a unit. In
the fields in which the disease ob-
served the counting was made by
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PSEUDOMONAS SYRINGAE pv. TABACI

walking diagonally and counting
both diseased and healthy plants
at each 10 th step.

The identifications have been
made by Agricultural Faculty, Uni-
versity of Ankara.

RESULTS and DISCUSSION

As shown in Teble 1 the inci-
dence of the disease at seedling and
field stages in the counties of Sam-
sun was found to be 0.00 - 0.02 %
and 0.00 - 0.76 % respectively, It
was 0.04 - 0.23 % and 000 - 0.36 %
for the counties of Tokat respecti-
vely, 0.00 - 0.17 % and 0.00 - 0.32 %
for the counties of Amasya, 0.51 -
8.39 ‘% and 0.00 - 0.02 % for the co-
unties of Trabzon respectively and
0.00 - 0.08 and 0.00 - 0.45 % for the
counties of Sinop respectively.

Although the climate of Black
Sea Region is more favourable for

the development of the disease than
the other regions, the incidence of
the disease was low in all the pro-
vinees other Trabzon, as shown in
Tahle 1. The incidence of the disecase
at seedling stage was the highest in

rabzon with an average of 8.39 %.
In this province the highest inciden-
ce of the disease as 32.68 % was re-
corded in Toklu village.

Since the disease rapidly deve-
lopes under favourable conditions
epidemic years in the future may
be expected.

O Z BT

TURKIYENIN KARADENiZ BOLGESI TUTUNLERINDE 1980 ve 1981
YILLARINDA VAHSI ATES (Pseudomonas syringae pv. tabaci (Wolf
and Foster) Stevens) HASTALIGININ DAGILIMI VE YOGUNLUGU

Bu calisma, Karadeniz Bolge-
sinde tutlin iretimi yapilan illerde,
Vahsi Ates hastaligimin 1980 ve 1981
yillerindaki dagilimini ve yogunlu-
gunu ortaya cikarmak amaciyla ya-
pildz.

Biri tiitiintn fidelik ve digeri
de tarla doneminde olmak iizere iki
kez sayim yapildi. Sayim sonucunda.
ortalama olarak Samsun’daki fide-
liklerde % 0.00 - 0.02, tarlalarda %

0.00 - 0.76; Tokat’taki fideliklerde
% 0.04 - 0.23, tarlalarda % 0.00-0.36;
Amasya’daki fideliklerde % 0.00-
0.17, tarlalarda % 0.00 - 0.32; Trab-
zon’daki fideliklerde % 0.51 - 8.39,
tarlalarda % 0.00 - 0.08 ve Sinop’ta-
ki fideliklerde % 0.00 - 0.98, tarla-
larda ise % 0.00 - 0.45 ar2sinda de-
gisme gostermistir. Bolgede en yiik-
sek yogunluk % 32.68 ile Trabzon'-
un Toklu Koyiindeki fideliklerde
saptanmistir.
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Table 1. The results of the survéy of Tobacco Wildfire (P. syringae pv.
tabaci) at seedling and field stages in Samsun, Tokat, Amasya
Trabzen, and Sinop provinces in 1980 and 1981.

Province County Average incidence of the disease (%)
At seedling stage At field stage
SAMSUN Central 0.01 0.76
Alacam 0.01 0.50
Bafra 0.02 0.34
Carsamba 0.01 0.76
Havza 0.00 0.00
Kavak 0.00 » 0.00
Vezirkoprii 0.00 0.00
TOKAT Central 0.04 0.36
Erbaa 0.11 0.06
Niksar 0.23 0.00
AMASYA Glimiishacikoy 0.17 0.32
Merzifon 0.00 0.00
Tasova 0.02 0.00
TRABZON Central 8.39 0.02
Akcaabat 3.92 0.00
Macka 0.51 0.00
SINOP Central 0.08 0.45
Erfelek 0.00 0.00
Gerze 0.03 0.32
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Investigations on Soybean Seed-Borne Fungi
And Their Rates of Presence

Mahdume ESENTEPE Emel SEZGIN Ayhan KARCILIOGLU and Emin ONAN,

Regional Plant Protection Research Institute, Bornova, Izmir, TURKEY

ABSTRACT

This investigation was carried out to determine seed-borne fungi of

soybean and their rates of existence.

Seed samples (Amsoy - 71, Williams, Woodworth) were taken from
the store - houses of Taris in Aydin, Izmir, Manisa and Aegean Regional
Agriculture Research Institute. They were imported from U.S.A. At the
end of the study, 46 fungi species belonging to 40 genera were isolated

from the seeds.

INTRODUCTION

Soybean has been recently be-
gun to grow in Turkey. For this re-
ason there is a little research work
on it (Ayaydin, 1973).

Seeds are of very importance
for increasing the yield of the crops
quantitatively and qualitatively in
the field of agriculture. Seeds must
be healthy to increase the agricul-
tural production.

Microorganisms that invade
and colonize soybean seeds before
harvest can reduce the yield and
quality of the seed crop. Infected
seeds provide inoculum that may in-
fect the new crop when they are
sown. Pathogens may also be disse-
minated over long distances and int-
roduced into new areas via infected
seeds.

In literature, Sclerotium Blight

(Sclerotium rolfsii Sacc.), Charco-
al Rot Macrophomina phaseolina
(Tossi) Gold.), Brown Stem Rot
(Cephalosporium gregatum Alling-
ton and Chamberl), Pod and Stem
Blight, Stem Canker (Phomopsis
sojae Leh.), Anthracnose (Glomerel-
la glycines (Hori) Lehman and
WIf), Brown Spot (Septoria glyci-
nes Hemmi), Leaf Spot and Blight
(Cercospora sojina Hara, Cercospo-
ra kikuchii T. Matsu and Tomoyasu,
Alternaria tenuissima Kunze ex
Pers), Sclerotinia Stem Decay (Sc-
lerotinia sclerotiorum (Lib.) de By.,
Mildew Peronospora manshurica
(Naum Syd.), Ascochyta sojaecola
Abram, Chaetomium brassiliense,
Cladosporium sp., Epicoccum purpu-
rascens Ehrenb, ex Schlect, Helmint-
hosporium sp., Paecilomyces sp.,
Pestolatia sp., Phoma sp., Phyllostic-
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SEED-BORNE FUNGI ON SOYBEAN

ta sp., Rhizoctonia leguminicola and
Verticillium sp. are recorded as seed
-borne fungi that most of them cau-
se important diseases on soybean
(Sinclair and Dhingra 1975, Sinc-

lair 1982).

The aim of this investigation
is to determine seed-borne fungi on
soybeans imported from U.S.A. and
their rates of presence in 1983.

MATERIALS and METHODS

Seed samples of soybean origi-
nated in U.S.A. are taken from the
store-houses of Taris in Aydin (Wil-
liams, Woodworth), Izmir (Amsoy-
71, Williams and Woeodworth), Ma-
nisa (Amsoy-71, Williams and Wo-
cdwerth) and Aegean Regional Re-
search Institute, various laboratory
means and necessities and chemi-
cal substances are the materials of
this study.

Agar plate and blotter methods
were used to determine seed-borne
fungi. PDA medium was used for
isolations. Eight hundred seeds we-
re taken from each samples and 400
seeds of them were used for agar
plate method and 400 seeds were

used for blotter method.

In blotter method seeds were
not sterilized, but in agar method,
soybean seeds were sterilized with
sodium hypochloride (1 %) then 10
seeds were placed in each petri dish.
These were incubated at 20 = 2°C
under alternating cycles of 12 ho-
urs light 12 hours darkness. After
T days incubation, every seed was
examined under a stereomicroscope
with 10 magnification in order to
determine seed-borne fungi.

Fungi genera were identified
according to Gilman (1959), Bar-
nett (1960), Arx (1970), Domsch
und Gams (1970), Ellis (1971), Sinc-
lair (1982),

RESULTS and DISCUSSION

The fungi isolated and percen-
tage of their presence from impor-
ted soybean seeds (Amyos-71, Willi-
ams, Woodworth) and from elite

line (Woodworth) which Aegean
Regional Agricultural Research Ins-
titute grew were shown in Table 1,
2, 3 and 4 respectively.
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Table 1. The fungi isolated from Amsoy-71 soybean seeds and percenta-

ge of their presence (per 800 seeds)

Blotter Agar Medium

Fungi Number Percentage of Number Percentage of
~ Presence Presence
Actinomucor sp. 7 0,50 0 0
Alternaria spp. 117 8,28 20 4,05
Arthrinium sp. 17 1,20 4 0,81
Aspergillus spp. 118 8,35 14 2,83
A. flavus 2 0,14 2 0,41
A. niger 8 0,57 212 42,92
A. ochraceus 0 0 3 0,61
Botryotrichum sp. 2 0,14 0 0
Cephalosporium sp. 16 1,13 it 0,20
Cercospora sp. 0 0 1 0,20
Cladosporium spp. 563 39,84 50 10,12
Drechslera sp. 2 0,14 3 0,61
Fusarium spp. 28 1,98 6 1,22
Gliocladium spp. 8 0,57 0 0
Macrophomina sp. 0 0 1 0,20
Mucor spp. 46 3,26 0 0
Paecilomyces sp. 0 0 1 0,20
Papulospora spp. 0 0 1 0,20
Penicillium spp. 385 27,25 154 31,17
Peronospora: sp. 1 0,07 0 0
Phoma, sp. 4 0,28 1 0,20
Phomopsis sp. 0 0 1 0,20
Phyllosticta sp. 15 1,06 0 0
Rhizoctonia sp. 1 0,07 0 0
Rhizopus spp. 23 1,63 3 0,61
Stemphylium sp. 0 0 4 0,81
Trichoderma sp. 3 0,21 11 2,23
Trichotecium sp. 12 0,85 0 0
Ulocladium sp. 2 0,14 0 0
Steril 21 1,49 1 0,20
Unidentified 12 0,85 0 0
TOTAL 1413 494
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Table 2. The fungi isolated from Williams soybean seeds and percentage

of their presence (per 1200 seeds).

Blotter  Agar Medium

Fungi Number Perecentage of Number Percentage of
Presence Presence
Actinomucor sp. 1 0,05 0 0
Alternaria spp. 44 2,31 7. 1,16
Arthrinium sp. 90 4,72 1 0,17
Ascochyta sp. 0 0 6 1,00
Aspergillus spp. 252 13,21 11 1,82
A. flavus 33 1,73 133 22,06
A. niger 20 1,05 49 8,13
A. ochraceus 1 0,05 0 0
Botryotrichum sp. 4 0,20 0 0
Botrytis sp. 13 0,68 0 0
Cephalosporium sp. 34 1,7 7 1,16
Chaetomium spp. 0 0 17 2,82
Cladosporium spp. 221 11,59 22 3.65
Drechslera sp. 2 0,10 5 0,83
Epicoccum sp. 2 0,10 14 2,32
Fusarium spp. 53 2,78 15 2,49
F. moniliforme 6 0,31 5 0,83
Gliocladium 5 0,26 0 0
Humicola sp. ¥ 0,05 ¢ 0,17
Mucor spp. 16 0,84 0 0
Myrothecium sp. 0 0 1 0,17
Nigrospora sp. 0 0 2 0,33
Penicillium spp. 768 40,34 190 31,48
Pestalotia sp. 0 0 2 0,33.
Phoma. sp. 8 0,42 1 0,17
Phomompis sp. 10 0,52 37 6,14
Phyllosticta sp. 0 0 23 3,81
Pyrenochaeta sp. 0 0 16 2,65
Rhizopus spp. 238 12,48 0 0
Sclerotinia scleroti- 0 0 10 1,66
orum
Trichoderma sp. 4 0,20 0 1]
Trichotecium sp. 62 3,25 0 0
Ulocladium sp. 4 0,20 0 0
Steril 12 0,63 21 3,48
Unidentified 3 0,15 7 1,17
TOTAL 1907 T
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Table 3. The fungi isolated from Woodworth soybean seeds and per-
centage of their presence (per 1200 seeds).

Blotter Agar Medium

Fungi Number Perecentage of Number Percentage of
Presence Presence
Actinomucor sp. 3 0,17 0 0
Alternaria spp. 135 7,79 39 6,05
Arthrinium sp. 29 1,67 7 1,08
Aspergillus spp. 69 3,98 34 ; 5,26
A. flavus 4 0,23 80 12,38
A. niger 30 1,73 33 %510
A. ochraceus 0 0 4 0,62
A. sulphuracens 0 0 1 0,16
Botryotrichum sp. 0 0 1 0,16 -
Cephalosporium sp. 34 © 1,96 18 2,78
Chaetomium sp. 0 0 1 0,16
Cladosporium spp. 591 34,10 98 15,17
Drechslera sp. 1 0,06 0 0
Epicoccum sp. 1 0,06 16 2,48
Fusarium spp. 22 1,27 3 0,46
F. lateritium 0 0 1 0,16
Gliocladium spp. 5 0,29 0 0
Melanospora sp. 0 0 2 0,31
Mucor spp. 25 1,44 4 0,62
Myrothecium sp. i} 0,06 0 0
Paecilomyces sp. 0 0 1 0,16
Penicillium spp. 612 - 35,33 238 36,84
Peric4nia sp. 0 0 2 0,31
Phomopsis sp. 1 0,06 21 3,25
Phyllosticta sp. 1 0,06 0 0
Rhizoctonia sp. 0 0 2 0,31
Rhizopus spp. 114 6,58 5 0,77
Trichoderma sp. 1 0,06 0 0
Trichotecium sp. 7 0,40 0 0
Ulocladium sp. 10 0,57 0 0
Verticillium sp. 1 0,06 0 0
Steril 16 0,92 31 4,79
Unidentified 20 1,15 4 0,62
TOTAL 1733 646
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Table 4. The fungi isalated from Woodworth (elite) soybean seeds and
percentage of their presence taken from Aegean Regional Re-
search Institute (per 400 seeds.)

Blotter Agar Medium

Fungi Number Perecentage of Number Percentage of
Presence Presence
Actinomucor sp. 0 0 1 0,39
Alternaria spp. 41 7,14 24 9,27
Arthrinium sp. 2 0,35 0 0
Aspergillus spp. 4 0,70 2 0.77
A. flavus 0 0 3 1,16
A. niger 15 2,61 53 20,46
A. ochraceus 0 0 f 2,70
A, sulphuracens 0 0 1 0,39
Botryotrichum sp. 1 0,17 0 n
Cephalosporium sp. 1 0,17 0 0
Chaetomium sp. 0 0 1 0,39
Chloridium sp. 0 0 1 0,39
Cladosporium sp. 358 62,37 26 10,04
Drechslera sp. 1 0,17 0 0
Fusarium spp. 11 1,92 4 1,54
F. moniliforme 4 0,70 0 0
Gliocladium sp. 2 0,35 0 0
Mucor spp. 2 0,35 4 1,54
Myrothecium sp. 1 0,17 0 0
Penicillium spp. 81 14,11 99 38,22
P. patulum 0 0 1 0,39
Rhizopus spp. 43 7,50 32 12,35
Steril 2 0,35 0 0
Unidentified 5 0,87 0 0
TOTAL 574 259
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Imported Amsoy-71, Williams
and Woodworth soybean seeds were
grown as second crop in Aegean Re-
gion in 1983. Fortysix fungi species
belonging to 40 genera were isola-
ted from the soybean seeds as sho-
wn in table 1,2,3 and 4. These fun-
gi, except Arihrinium, Botryotric-
hum, Papulespora and Melanospora,
were also isolated from soybean see-
ds in the foreign countries (Sincla-
ir and Dhingra 1975, Sinclair 1982).

Generally, Penicillium spp. we-
re the most isoloted fungi from ail
samples tested in both agar and blot-
ter tests, This genus was followed
by Cladosporium spp., Aspergillus
spp., Rhizopus sp., Alternaria spp.,
Fusarium spp., Phomepsis spp., Tric-
hotecium sp., Phyllosticta sp., Cep-
halesporium sp., Chaetomium spp.,
Mucor sp. fungi and by Actinomu-
cor Botryotrichum, Botrytis, Glicc-
ladium, Helminthesperium, Ulecla-
dium, Trichoderma, Melanospora,
Epicoccum, Humicela, Macrophomi-
na, Myrothecium, Papulospora, Py-
ronechaeta, Phoma, Stemphylium,
Rhizoctonia, Verticillium, Pestolati-
a, Sclerctinia, Cercospora, Ascochy-
ta, Peronospora and Nigrospoia ge-
nera at low rates.

It is recorded that, of the isola-
ted fungi, Alternaria, Cercospora,
Myrothecium, Periconia, Phoma,
Pestolatia, Pyrenochaeta, Stemphy-
lium genera cause leaf blight on soy-
bean and that Cephalosporium spp.
lead to brown stem rot and Betrytis
spp. are the cause of seed rot and
seed blight and that Peronospora
9pp. lead to downy-mildew and Pho-

mopsis spp. give rise to pod and stem
blight, stem canker and that Fusa-
rium spp. lead to blight or wilt, root
rot and pod and collar rot and that
Macrophomina spp. are the cause
of charcoal rot and Rhizoctonia spp.
give rise to root rot, stem decay and
damping off (Ayaydin 1973, Sincla-
ir and Dhingia 1975, Sinclair 1982),

It is found that, among the pat-
hogen fungi, P. glycines, P. phaseo-
Ii, P. sojae species of Phomomsis ge-
nus cause disease on soybean accor-
ding to some research done by ot-
her workers (Sinclair and Dhingra
1975, Sinclair 1982). It is come to
the conclusion that species of Pho-
mopsis isolated from imported soy-
bean seeds may be new ones beca-
use these species are different from
the ones isolated from the other
hosts in our country (Gobelez 1964,
Kagkaloglu et al 1975).

Downy mildew (Peronospora
sp.) was found only on Amsoy-71
seeds we tested. In the years to co-
me, this pathogen is likely to be a
threat to soybean-growing because
it causes an important disease on
soybean in some countries by de-
pending on the weather conditions.

Macrophomina sp. which gives
rise to an important disease on soy-
bean was also found on Amsoy-T71
soybean seeds. This pathogen must
be included in our seed certificati-
on list because of carrying by seed.

Besides these, Scierotium scle-
rotiorum (Lib.) By., the control of
which is very difficult, was also iso-
lated from the soybean seeds.
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Consequently, with the excep-
tion of these fungi, Chrysodeixis
(= Plusia) chalcites Esp. (Lepidop-
tera: Noctuidae) was also found on
certificated soybean seeds imported
from U.S.A. This pest was also ob-
served in many soybean growing
fields at Menemen in 1983 by In-
dustrial and Ornamental Plants

Laboratory of Regional Plant Pro-
tection Research Institute at Bor-
nova. For this reason it is absolutely
necessary that it must be caid close
attention to quarantine measures
better than today with respect to
seeds and growing materials to he
imported.

0.2 BT

SOYA TOHUMLARIYLA TASINAN FUNGUSLAR VE BULUNUS
ORANLARININ SAPTANMASI UZERINDE ARASTIRMALAR

Bu calisma A.B.D. kaynakli Am-
soy-T1, Williams, Woodworth ile Ege
Bolge Zirai Aragtirma Enstitlistin-
den temin edilen Woodworth (elit)
soya tohumlariyla taginan fungus-
lar ve bunlarin bulunus oranlarini
saptamak amaciyla yapilmistir.

izolasyon calismalarinda nemli
hiicre ve agar yontemleri kullanil-
mustir.

Nemli hiicre yonteminde to-
humlar hi¢ bir muameleye tabi tu-
tulmaksizin icinde steril kurutma
kagidi bulunan 10 cm c¢apindaki pet-
rilere 10’ar adet olarak yerlestiril-
migtir.

Agar yonteminde ise tohumlar
% 1 lik sodium hipokloritte 10 da-
kika miiddetle bekletilip steril su ile
yikandiktan ve steril kurutma Kka-
gid1 ile kurutulduktan sonra Peni-
silin ve Streptomisin siilfat ilave
edilmis PDA igeren 10 cm. capli pet-
rilere 10’ar adet olarak ekilmisgtir.

Petriler 1 hafta miiddetle 20 =
2°C de 12 saat karanlik ve 12 saat
aydinlikta tutulmuslardir. Bir haf-
talik inkubasyondan sonra petri ka-

bindaki tohumlar iizerinde gelisen
funguslar mikroskopta incelenmig
ve tanisi yapilan funguslar teker
teker kaydedilmiglerdir.

Caligma sonunda 40 fungus ge-
nusuna baglh 46 tir saptanmugtir.

Uzerinde calisma yaptigimz
tiim ¢rneklerde genellikle hem nem-
li hiicrede, hem agarda Penicillium
spp., Cladosporium spp., Aspergillus
spp. gibi saprofit karakterli fungus-
larin yanisira, soya’da yaprak leke-
si (Alternaria, Cercospora, Myrot-
hecium, Periconia, Phoma, Pestola-
tia, Pyrenochaeta, Stemphylium),
kahverengi govde ciirtikligiu (Cep-
halosporium spp.) tohum clrikligi
ve fide yanikhigi (Botrytis spp.),
k6k, kok bogaz ve bakla cliriikligi,
yaniklik ve solgunluk (Fusarium
spp.), siyah ciiriikliik (Macropho-
mina spp.), govde ciiriikligi (Scle-
rotinia sclerotiorum (Lib.) By.),
bakla ve govde yanikligl, gévde kan-
seri (Phomopsis spp.), kok ve gov-
de cirtikligii (Rhizoctenia sp.) ve
mildiy¢’ye (Risi#gétonia=sp.) neden
olan etmenlerde\bulunmugtur.
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Sensitivity Levels To Metalaxyl In Six Plasmopara
helianthi Novot. Isolates
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ABSTRACT

In this study, some differences were found in the sensitivity of
the isolates to metalaxyl concentrations. For example, two isolates out
of six, were inhibited by the concentrations of 21,0 and 28,0 M g me-

talaxyl/100 g. seeds, one isolate could not be eliminated at the 70

-

metalaxyl/100 g. seeds. The sensivity of the isolates were not changed
after continuous transferrings to the increasing concentrations of me-

talaxyl.

INTRODUCTION

The north and north-west of Tur-
key are the most important sunflo-
wer growing areas of the country.
According to the statistics of 1981

the to'al sunflower growing area

was 500.000 hectars and the yield
amounted to 575.000 tons (1). Plas-
mopara helianthi Novot., the causal
agent of the downy mildew disease,
is one of the main pathological
problems of this economically im-
portant plant and can cause heavy
losses every year (25, 35). For cont-
rolling this very destructive sunflo-
wer disease, metalaxyl (Aprin 35
DS) is being used in Turkey for seed

dressing since the beginning of
1983. According to the reports, of
different authors (2, 3, 7, 9,:10, 12,
15, 22, 27, 28), Peronosporales can
become resistant to acylalanine
fungicides. Therefore, the purpose
of this study is to find out the pre-
sent sensitivity levels to metalaxyl
in six P. helianthi isolates, obtained
from the different sunflower gro-
wing areas of Turkey, and to deter-
mine the relation between the tre-
atments of the isolates with sublet-
hal concentrations of the chemical
and their sensitivity levels.

MATERIALS and METHODS

In the experiments metalaxyl
(Aprin 35 8D, 35 % metalaxyl, Ci-
ba-Gegy AG) was used as seed dres-

sing. Tested P. helianthi isolates
were obtained from the soils of Ege
(No. 1, 4 and 5) and Black-Sea Re-
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gion (No. 2, 3 and 7) of Turkey.
For isolating the pathogen from
the soils sunflower seeds were sown
to the different soil samples, put
in to the pots, and the zoosporangia
from the isolates were obtained
from the cotyledons of the infec-
ted seedlings as trap. Seeds of the
sunflower cultivar «VNIIMK 8931»
were treated with different con-
centrations of the fungicide. After
treatment, the seeds were germina-
ted for three days (21) and then
dipped in the zoosporangial inocu-
lum containing 150.000 zoosporan-
gia/ml (16).

The experiments were conducted

in controlled chambers at 22 =
2°C in pots, according to the ran-
domizing plot design with five rep-
lications. Ten seeds were sown in
every pot (replication). For the eva-
lutions, 10 or 12 days after inocula-
tion, the plants were covered with
polyethylen bags, and two days la-
ter the intensity of sporulation on
the cotyledons was assessed visu-
ally according to the numerical sca-
le from 0 (no infection) to 4 (100
% infection) (5).

Four isolates were transferred to
increasing concentrations of meta-
laxyl to obtain changes in their sen-
sitivity levels (20).

RESULTS

Results of the tests on the sen-
sitivity levels to metalaxyl in six

P. helianthi isolates were given in
the Table 1.

Table 1. Sensitivity levels to metalaxyl in P. helianthi isolates

No. of Infection Severity, as Percent of Control, in Metalaxyl
Isolate Concentrations u g. ai/100 g. seeds)
7 14 21 28 .35, 42 49 56 63 70

1 3,25 226 097 0,00 000 000 000 0,00 0,00 0,00
2 0,00 16,13 12,39 1,39 6,97 0,00 0,00 0,00 0,00 0,00
3 28,32 37,52 33,33 211 0,00 0,00 0,00 0,00 0,00 0,00
4 238 671 000 1,33 0,00 268 1,18 0,00 0,00 1,33
5 25,22 279 0,00 0,00 000 0,00 0,00 0,00 0,00 0,00
7 6071 508 3440 6,35 000 561 11,89 1,72 0,00 0,00

As seen in the Table 1, some dif-
ferences were found in the sensiti-
vity levels of the isolates to meta-
laxyl concentrations. For example,
one isolate out of six were comple-

tely eliminated by the concentra-
tion 21 Mg metalaxyl/100 g. seeds,
one isolate could not be eliminated
at 70 pg metalaxyl/100 g. seeds.
On the other hand, some variabili-
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ties were established in the infec-
tion severities in some isolates. The-
se variabilities are more visible in
the isolates No. 4 and 7 which are
more insensitive to metalaxyl than
the other isolates.

For obtaining the changes in the
sensitivity levels of the pathogen

with increasing concentrations con-
tinuously transfer in sensitivity to
the toxicant was cobserved in the
infection rates of the isolates. But,
in the consequent transfers the sen-
sitivity of the isolates to increasing
concentrations of metalaxyl were
not changed.

DISCUSSION

Systemic acylalanine compound
metalaxyl is very effective to the
members of Peronosporales (19, 29,
30, 31, 32, 34). Results of different
trials show that the fungicide is
also controls the sunflower downy
mildew agent P. helianthi succes-
sfully (17, 21, 23, 33). Although
the excellent results were obtained
from acylalanine fungicides, these
compounds which have high selec-
tion pressure classified in the high
risk resistance category and resis-
tance to acylalaines is not linked
to decreased fitness (8, 12, 13, 14).
According to DEKKER (11), in a
sensitive fungal population to a
particular fungicide less sensitive
individuals may occur, and because
of the selection pressure of the che-
mical these less sensitive indivu-
duals begin to spread. In this study
six P. helianthi isolates were tes-
ted. In our tests, although meta-
laxyl concentrations were lower
than the suggested rates in prac-
tise, especially one isclate (No. 4)
is found less sensitive than the ot-
hers. These findings have some si-
milarities with the results from the
field studies were done in the three
regions of Turkey, (18, 24, 26). Ac-
cording to these trials performed

in Ege Region (24) 140 g, 185 g
and 210 g. metalaxyl to 100 kg
seeds, and those in Marmara Re-
gion (18) 210 g metalaxyl to 100
kg seeds were found to be 100 %
effective to P. helianthi. However
in Black Sea Region (26) effecti-
veness of the chemical at 185 g
and 210 g to 100 kg seeds were de-
termined 66,6 % and 70,1 % res-
pectively. On the other hand, se-
condary infections are also impor-
tant in the spread of the pathogen
(6). Moreover, the concentration
of metalaxyl took up by the gro-
wing young plant counters a dec-
line effect because of the increasing
mass of the tissues, and so, during
the secondary infections by the air-
borne propagules the pathogen can
meet with the sublethal metalaxyl
concentrations in the leaves. This
may lead to occurrence of less sen-
sitive strains of the pathogen in
nature. For this reason, as stated
by MELERO-VERA et al. (23), the
risk of considered in the strategies
of useing it for controling sunflo-
wer downy mildew.

No changes were found in the
sensitivity levels of the pathcsen
treated with increasing metalaxyl
concentrations. Metalaxyl resistant
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isolates of Peronosporales members
were obtained from the nature by
different authors (2, 7, 8, 10, 22,
27, 28). But, the studies for chan-
ging the sensitivity levels of the
isolates of different pathogens af-
ter applying the increasing rates

of metalaxyl was not successed (2,
3, 4).

Acknowledgement: The authors
want to thank to Mr. E. ONAN and
Mr. M. OKUTLU for their kind
helps.

OZET

ALTI Plasmopara helianthi Novct ISOLATININ METALAXYL'E
DUYARLILIK DUZEYLERI

Saks1 kogullarinda ve Kkontrollu
kogullarda yapilan calismada, Ege
(1 ve 5 No’lu izolatlar) ile Karade-
niz Bolgesi'nden (2, 3 ve 7 Nolu
izolatlar) elde edilen aycicegi mil-
diyosii etmeni Plasmopara helianthi’
ye ait 6 izolatin metalaxyl (Aprin
35 SD)’e duyarhliklar1 arastirilmis-
tir. Yapilan testler sonucu izolat-
larin duyarhihk diizeyleri arasinda

bazi farkliliklarin bulundugu orta-
ya konmustur. Ornegin, 6 izolattan
2 tanesi 21,0 ve 28,0 u g meta-
laxyl/100 g tohum dozunda engel-
lenebilirken, bir izolat 70 n g me-
talaxyl/100 g tohum dozunda bile
elimine edilememistir. Stirekli ola-
rak yiikselen dozlara yapilan trans-
ferler, izolatlarin metalaxyl'e du-
yarliligini degistirmemistir.
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Preliminary Investigation of A Boll Rot Incidence of Cotton
Damaged By Pexicopia malvella (Hb.) in Igdir Plain

The Department of Plant Protection, Faculty of Agriculture, Atatilirk University,
Erzurum, Turkey

M. Timur DOKEN and Ahmet CITIR
ABSTRACT

According to the observations in cotton fields of Igdir Plain about
1 7 cotton boll rot incidence was recorded. A Rhizopus sp. which is
penetrating and developing into cotton bolls through the wounds made
by a newly idetified Lepidopterous pest Pexicopia malvella (Hb.) is
responsible for this infection. Boll rot infection is usually occur during
the rainy and humid conditions, but when rotten bolls lose their water
content, they look like mummified in the same season. This is the
first report from Igdir Plain about the boll rot incidence in the cot-
ton growing areas in Turkey.

INDRODUCTION

In many cotton growing areas of
the world various fungi are recor-
ded to be the causal agents of cot-
ton boll rots. Some of these patho-
gens such as Ascochyta gossypii
Woron., Glomeralla gossypii Edg.,
Diplodia gossypii Chi, Fusarium
Spp., Phomopsis sp., Phytopthora
capsici Leonian, Rhizoctonia solani
Koehn and a bacterial pathogen
Xanthomonas campestris p.v. mal-
vacearum (Smith) Dye. are pri-
mary agents while the members of
Alternaria, Cephalosporium, Chaeto-
mium, Curvularia, Mucor, Pestola-
tia, Trichotecium and Rhizopus are
typical saprophytic agents of the
cotton boll rots (Pinckard et al.,
1981). Despite of the presence of

many reports from different coun-
tries, there was only one report of
boll rot incidence from Turkey (Bre-
mer ,1948). Rhizopus spp. as one
of the saprophytic cotton boll rot
agent was isolated from the cot-
ton seeds in Ege Region (Karaca
et. al., 1973; Esentepe et. al., 1977).
On the other hand Esentepe (1974)
isolated some species of this ge-
nus from the wilted cotton plants
and soil samples taken from the
cotton fields in Cukurova and An-
talya Plains. During the survey
study in Igdir Plain in 1984 sum-
mer, mummified and completely
rotten cotton bolls were encounte-
red which were previously injured
by a harmful Lepidopter pest. In
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order to identify the causal agent
of this brown rot infections of cot-
ton bolls and to report its inciden-

ce, this preliminary study was con-
ducted.

MATERIALS and METHODS

The infection rate of cotton boll
rot incidence was evaluated by co-
unting rotten bolls in three diffe-
rent fields in Igdir Plain. The sam-
ples of rotten, mummified and
healthy bolls in the size 2-3 cm in
diameter were collected seperately
during the field trip.

Five bolls from each sample were
sterilized surfacely with 0.5 % sodi-
umhypcchloride by immersing them
into the solution for two minutes.
They were rinsed in sterile distilled

water and put into sterile polyethy-
len bags seperately. All of the bags
were incubated at 20°C for 48 hours
in an incubator. After this incuka-
ticn paricd fructification organs of
the causal agent of boll rot appe-
arsd. The microscobic slides were
prepared from these fructification
crgans by using 0.5 % of cotton
blue in lactophenol and they were
examined under light microscope
and some pictures were taken from
these slides.

RESULTS and DISCUSSION

Average 1 % of rotten bolls were
counted in the field conditions.
These rctten bolls of cotten were
apjpeared as brown in color and

fleshy when they are rof. They al-
ways had a wound of Lepidopterous
larvae (Fig 1) which was identified
235 Pexicopia malvella (Hb.)* at the

F.g. 1, Cotton bolls wounded by Pexicepia malvella

* Doganlar, M. Igdir Ovasinda Yeni Bir Pamuk Zararlis1 Pexicopia malvella (Hb.)
(Lepidoptera; Gelechidae) ve parazitleri (In Press)
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center of the rot. If the newly de-
veloped bolls get rot infection, then
they are loosing their water con-
tent quickly and get mummified.
The full grown bolls however, exhi-
bit fleshy rot condition for a long
time in the season. After the incu-

bation of cotton boll samples, the
bag containing healthy bolls never
showed any rot infection. Both rot-
ten and mummified samples howe-
ver, were exhibited fungal fructifi-
cation organs abundantly (Fig. 2).

Fig. 2. Growth and fructification of Rhizopus sp. on (a) and inside the cotton
bolls X 60 (b) under humid conditions.

The slides which were prepared
from those organs of unknown fun-
gus. showing rhizoids connected by
aerial stolons, tufts of sporangiop-
hores arised in groups from a clump
of basal rhizoids and sporangia with
collumella located terminally on
the sporangiophores (Fig. 3). Com-

parision of all these described struc-
tures of the fungus with that of
Alexopoulos (1962) and Webster
(1970) revealed that, the saprop-
hytic causal agent of cotton boll
rot in Igdir Plain is a species of
Rhizopus.
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Fig. 3. Rhizopus sp. s, sporangium;

sp, sporangiophore; st, stolon;

r, basal rhizoid; ¢, collumella,

After the first report of boll rot
infection caused by Rhizopus nigri-
cans in some important cotton gro-
wing areas in Turkey by Bremer
(1948) this disease has never been
arttracted any attention. Rhizopus
spp., however were isolated from
the cotton seeds in Ege Region (Ka-
raca et. al, 1973 and Esentepe et.
al, 1977) and from the -cotton
plants in Adana and Antalya Pro-
vinces in Turkey (Esentepe, 1974).
According to Pinckard et al (1981)
the cetton boll rot infection caused
by Rhizopus spp. requires a preexis-
ting avenue of entry. Outbreaks of
Lepidoptercus insect pests can of-
fer such an access. In this case the
newly identified species P. malveila
provides such accesses into the bolls
of cotton plants which were densely

populated in the fields of Igdir Pla-
in. The traditional hand-sowing
type of cultivation of cotton seeds
in Igdir Plain, results in a higher
number of cotton plants in a square
of unit area in comparing with the
planting seeds in rows by using
machinery like in the other cotton
growing areas in Turkey. That pro-
vides high humidity in the lower
leaf canopy. So this prolonged pe-
ricds of high humidity or free wa-
ter on the surface of bolls is vital
to the development of most boll
rots. Probably that is the reason
why Rhizopus boll rot occurs in Ig-
dir Plain and it is absent in the
other cotton growing areas in Tur-
key.

The control methods of boll rot
infection of cotton in Igdir Plain
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may include the effective control of
P. malvella and changing of culti-
vation from hand-sowing to row-

planting of seeds by using machi-
nary.

OZET

IGDIR OVASINDA Pexicopia malvella (Hb.)’NIN ZARARLANDIRDIGI
PAMUKLARDA GORULEN KOZA CURUKRLUGU HASTALIGI
UZERINE ON CALISMALAR

Igdir pamuk alanlarinda yapilan
gozlemlere gore yaklagik % 1 ora-
ninda koza clirikligi belirlenmis-
tir. Bu duruma bolgede yeni belir-
lenen bir Lepidopter zararlis1 Pexi-
copia malvella (Hb.)’nin actig1 ya-
ralarda gelisen bir Rhizopus sp. tii-
rii neden olmaktadir. Ozellikle ya-
gishh ve rutubetli ortam kosullarin-

da kahverengi Kkoza clirtikligiine
rastlanmakta, daha sonra bu ¢liriik
kozalar su kaybederek ayni mevsim
icerisinde adeta mumyalagsmakta-
dir. Tirkiye’de pamuk alanlarinda
bdyle bir koza ¢iirlikliik olay1 Igdir
Ovasinda ilk defa saptanmis bulun-
maktadir.
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New Record

A New Host for Verticillium dahliae: «Cosmosy

Emel SEZGIN, Emin ONAN, Ayhan KARCILIOGLU and Mahdume ESENTEPE

Regicnal Plant Protecticn Research Institute, Bornova, Izmir-TURKEY

Up to now, Verticillium wilt has besen found on many crops, orna-
mental plants and seme weeds in Turkey (1, 2). These hosts are added
a new cne. Cosmos sulphureus L., grown in the garden of Regional
Plant Protection Research Institute-Bornova, has shown typical wilt
symptoms during September and October in 1984 (Picture, 1). It was
seen that there was a disceloration in the vascular system of them.
When the pieces from the wilted plants were placed on PDA and water
agar, V. dahliae Kleb. grew purely on them.

OZET
«KOZMOZ» Verticillium dahliae ICIN YENI BIR KONUKCU

Vertisilyum solgunlugu bugline rai Micadele Arastirma Enstitiisi
dek Tirkiye’de pekcok kiiltiir ve siis bahcesinde yetistirilen Cosmeos sul-
bitkisi ile baz1 yabanci o'larda sap- phureus’larda tipik solgunluk be-
tanmigtir (1, 2). Bornova BoOlge Zi- lirtileri (Resim, 1) Eylil-Ekim ay-




VERTICILLIUM WILT ON COSMOS

larinda goriilmiis ve hastalikh bit- alinan hastalikh goévde parcacikla-
kilerin iletim borularinda renk de- rindan V. dahliae IKleb. fungusu saf
gisikligi oldugu saptanmigtir. Su olarak gelismistir.

agar1 ve PDA ortamlarinda kiiltiire
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