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Necrotic Strain of Satsuma Dwarf Virus and Stubborn
Disease On Satsuma Mandarin Trees in Izmir Province of Turkey

Turhan AZERI

Regional Plant Protection Research Institute,
Bornova, izmir, Turkey

ABSTRACT

For identification of the necrotic strain of Satsuma Dwarf virus,
mechanical sap inoculation tests were carried out by using Red Kid-
ney bean, blackeye cowpea and the strain diagnostic host white sesa-
me. Red Kidney bean and the blackeye cowpea plants showed local
lesions on the inoculated leaves, mottling and vein clearing on the
upper leaves, necrotic streaks on petiols and stem. White sesame plants
showed severe local lesions on the inoculated leaves; vein-clearing, nec-
rosis, curling and malformation of the upper leaves with the necrotic
strain of SDV. Satsuma trees showed severe symptoms of SDV when
infected with necrotic strain.

Stubborn was observed in 1973 on Satsuma mandarins during
the survey and the indexing studies. Satsuma mandarin trees which
showed the typical stubborn symptoms were tested by using Madam
vinous, Duncan and Marsh grapefruit as indicator plants. Short-term
indexing in the glasshouse condition and the side graft inoculations
have been applied in the test. 3-4 months after the graft inoculations,
typical symptoms of Stubborn disease, small and upright clorotic leaves,
pale-green marginal and interveinal areas of the leaves, small and cup-
ped leaves developed on the indicator seedlings.

INTRODUCTION

Since 1952, when Satsuma Dwarf virus was first reported by Ya-
mada and Sawamura, many studies have been made on this virus in
Japan. Satsuma Dwarf and Hassaku dwarf were important virus dise-
ases of Satsuma in Japan as reported by Tanaka, Kishi and Yamada
(1965). SDV was previously reported widely distributed on Satsuma
mandarins in Izmir region (Azeri, 1973). Since then, field and the
indexing trials have been done on identification of the necrotic strain
of SDV.

During the periodic inspections, some Satsuma trees near the

— 89 —



SATSUMA DWARF VIRUS

Stubborn affected Washington navel oranges showed typical small and
acorn shaped fruit, short internodes of the shoots, small leaves showing
mottle, chlorosis and Zn deficiency like foliar symptoms. The results
of these inspections led us to indexing studies on Stulbborn disease.

MATERIALS AND METHODS

Totally 15 Satsuma mandarin trees at 15-20 year old which showed
severe symptoms of Satsuma Dwarf virus (SDV) with narrow boat
shape and dwarfed spoon shape leaves, shortened internodes giving
the twing witches-broom appearence, smaller and immatured fruits
have been tested by sap inoculation for identification of the necrotic
strain of SDV (Miyakawa, 1972; Usugu and Saito, 1976). Ten Satsuma
trees with the characteristic symptoms of Stubborn disease (Spirop-
lasma citri Saglio et al.) (little leaf or piny leaf, bunchy upright
growth grown, stunted shoots, mottled leaves, small and acorn shape
and malformed or deformed fruits) were graft inoculated for stubborn
disease.

Mechanical inoculation test for SDV :

Soft and young shoots of SDV affected Satsuma trees shorter than
10 to 15 cm were collected in plastic bags for inoculum, Blackeye
cowpea (Vigna unguiculata (L, Walp.), Red Kidney bean (Phaseolus
vulgaris) and white sesame (Sesamum indicum L.) were used in the
mechanical tests (Miyakawa, 1972; Usugian Saito, 1976). Infected sap
was prepared by macerating young leaves with addition of an equal
volume of a 0.05 M Na;HPO.. 12H.O and KH:PO4 buffer solutions, PH
6.98. Leaves of indicator plants were dusted with 500-mesh carboran-
dum and rubbed with a small piece of absorbent cotton dipped in ino-
culum. The leaves were rinsed with tap water after the inoculations.
The inoculated host plants were kept in the labrotory at the optimum
temperature 28°C.

Side-graft inoculation for Stubborn :

Short-term indexing were made in the greenhouse conditions. One
or two side graft inoculations were used in the indexing test as descri-
bed by Calavan et al (1968). Pencilsized Madam vinous (C. sinensis
(L) Osh.) sweet orange, Duncan and Marsh grapefruits (C. paradisi
Macf.) seedlings were used in indexing tests. Indicator seedlings were
inoculated with one or two side grafts from 50 to 100 mm. long during
the spring. Three or four indicator seedlings were used in each test.
Two piece of side grafts were grafted into each indicator seedling.
Grafts were protected from drying by using the polyethylene after the
cutting back of the indicator seedlings, A single unbranched shoot
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was forced from near the inoculation site as showen in figure 6.
Symptom inspection were made frequently, 2 months after the ino-
culations. Some indicator seedlings were inoculated with healthy side
pieces for control.

RESULTS AND DISCUSSION
Symptoms :

Symptoms of SDV on Satsuma mandarins (Citrus unshiu Marc.)
were previously reported by Azeri (1973). Its mild strains were also
reported more distributed than the severe strain. According to our
field observations and the indexing tests, the symptoms of the necro-
tic strain were : boat-and spoon-shaped malformed leaves (fig. 1.),
leaf crinkling, short internodes and witches-broom appearance of the
twigs and downward leaf curling. In some Satsuma mandarin trees’
these symptoms were not apparent, and many infected trees showed
mild symptoms when the trees were infected with the mild strains.
Necrotic strain caused persistent cupping with the other above men-
tioned symptoms. These symptoms were present on the lower part
of the leaves. During the high temperature conditions in the hot sum-
mer. These symptoms were absent on the top leaves of the trees infec-
ted both the severe and mild strains. Diseased Satsuma trees that af-
fected by necrotic strain of SDV showed poor growth and very poor
quality and quantity of fruit production. We noticed that, severe leaf
and the fruit symptoms were persistent at the lower parts of the trees
throughout the summer when the trees were affected by necrotic
strain. Yamada and Tanaka (1968) reported that, symptoms of SDV
is affected by high temperature at the time of flushing being masked
above 28°C for 12 hours every days, Miyakawa (1972) also reported
that, when Satsuma trees were infected by the mild strains always
displayed very mild symptoms of SDV.

In Izmir province, many Satsuma trees showed poor growth and
the poor fruit quality but no apperantly specific symptoms of SDV.
The results of the indexing tests with these poorly growth Satsuma
trees revealed that, many of them were found infected with Tristeza
and Tristeza Seedling yellows. These Tristeza infected Satsuma trees
also showed stem pitting on the trunk and the branches above the bud
union resembling the Hassaku Dwarf (Caused by tristeza) symptoms
as reported by Azeri and Karaca (1978, 1981). The same symptoms on
Satsuma mandarins was also reported by Yamada and Tanaka, (1968)
and Kishi (1972) from Japan. We also detenmined that, Psorosis
(symptom with oak leaf pattern in spring) and SDV infected Satsu-
ma trees showed small and cupped, boat and crincled shaped leaves
on the same Satsuma trees affected by both viruses (fig. 2B).
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Stubborn affected Satsuma trees have especially been observed
near the Washington navel (C. sinensis (L), Osbeck) orange growth
in the same Satsuma Orchard 100 % per cent of Washington and the
other sweet orange trees in the Satsuma plantings were found to carry
Stubborn. Most of them were worthless by showing typical symptoms
of stubborn : stunting of tree, the leaves were cup-shaped, heart-sha-
ped and mottled; unseasonal flowering, fruits of several ages at one
time, small fruit and acorn shape like symptoms occured on the ob-
served sweet orange trees near the Satsuma trees.

Satsuma mandarins around these Stubborn affected sweet orange.
trees also showed the following symptoms of Stubborn disease: Defor-
med and cylinder-shaped and acorn shapesd lopsided fruits, mature
fruit with the small green fruits and unseasonal flowering simulta-
neously on the same Stubborn affected trees as shown in fig. 4.
Although most Satsuma trees not effected by exocortis, displayed stun-
ting and shortened intervals between leaf bases on most shoots and
the typical vertically positioned or picket-fence leaves and long sprout
with short internodes on the branches.

Results of the sap inoculation test for SDV :

Phaseolus vulgaris (Red Kidney bean) plants mechanically ino-
culated by the sap with severe necrotic strain affected Satsuma leaves
developed chlorotic spots, clear mottling, vein-clearing, malformation
of the leaf; the top of the Kidney bean exhibited chlorotic spots then
turned into necrotic ring spots and terminal wilt as reported by Azeri
(1973) and Tanaka et al (1965). A few days after the sap inoculations
Blackeye Cowpea (Vigna unguiculata (L) Walp) plant leaves were
boat-shaped, showed mottling, curling and vein-clearing. Systemically
infected upper leaves did not grow. Infected Cowpeas with necrotic
strain showed poor growth necrotic sireaks on petioles and stems.
Systemically infected upper leaves of all inoculated Blackeye cowpeas
died in 6 to 10 days as reported by Miyakawa (1972).

White Sesame (Sesemum indicum L.) was found very suitable
test plant for necrotic strain differentiation when infected with this
strain developed yellowing and necrotic local lessions on inoculated
leaves 2 weeks after inoculations as showen in figure 3. Inoculated or
systemically infected upper leaves showed vein clearing curlings, mal-
formation as reported by Tanaka et al (1965). In the later stage, the
leaves showed necrosis from the tips, with vein necrosis. The petioles
of inoculated sesame plants showed epinasty and downward curling,
white sesame was found to be a suitable test plant for necrotic strain
of SDV as described by Yamada and Tanaka (1968). The same authors
reported that, the insect vectors of SDV is not known at present. Mec-
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hanical inoculation tests revealed that, stunded Satsuma trees. that
had displayed very severe symptoms of SDV carried necrotic strain of
the virus.

Indexing for Stubborn :

Graft inoculated Madam vinous, Duncan grapefruit and Marsh
grapefruit indicator seedlings developed slight or severe stunting and
short internodes 2 or 3 months after the inoculations. Grapefruit seed-
lings showed small, cupped and chlorotic leaves 3 months after the ino-
culations as seen in fig. 6; Marginal and interveinal areas near the
tips of the new grown leaves were pale green. These syptoms were
very severe after 6 or 8 months from the inoculations. Control seed-
lings grafted from the healthy Satsuma trees developed strong sprouts
as shown in fig. 6 (in center). Madame vinous and Grapefruit seedlings
developed very clear symptoms of Stubborn as reported by Calavan
(1968).

Indexing tests revealed that, Satsuma mandarin trees surrounded
by severely stubborn affected sweet orange especially Washington Na-
vel were found Stubborn carriers. Stubborn disease is readily transmis-
sible by grafting and the leaf hopper vectors Circulifer tenellius (Ba-
her), and Scaphytopius nitridus (Delong) as reported by Rana et al.
(1975). In California stubborn was found rapidly spreaded naturally
in most areas where the vectod populations were very high as repor-
ted by Calavan (1968).

Natural incidence of infection by Spiroplasma citri in sweet orange
seedlings was reported (Calavan, 1976) 90 % in Moreno location in
California containing several hundred diseased naturally infected stub-
born trees surrounded. the young planted citrus seedlings. The inciden-
ce of natural infection by 8. citri was related with vector population
and high incidance of S. citri infection. On California the natural inci-
dence of S. citri infection in sweet orange in the Moreno place’wés
apparently confined to the hot mounths of summer and early fall,
June through October. Through a FAO aided project work carried out
by Bove in Syria, it is brought into light that Neoaliturus haemato-
ceps is a really efficient insect vector in terms of spread of Stubborn
(Anonymous, 1985). It is stated by Lodos and Kalkandelen (1985) that,
N. haematoceps is a countery-wide spread species on a numerious host
plants in Turkey. Loodos (1982) describes the species N. haematoceps
as green or grenish-yellow color and 2,5-4.0 mm lenght. It is found
also in Europe, Cyprus, Lebanon, Iran and Rusia. In Turkey however
it is countery-wide spread, but, found in Middle, west, South East and
East Anatolia more density and afficient insect vector in terms of
spread of Beet curly top virus. :
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For avoiding Stubborn transmission and distribution, we suggest
eradication of the stubborn affected sweet orange trees and Satsuma
trees in and around the Satsuma orchards. It is also necessary to initi-
ate short-term and long-term indexing and the bud-wood registration
programe to establish virus and Stubborn free Citrus foundation and
mother blocks, and production of nursery trees in the areas where the
vector is not present. Vector studies is also necessary for identification
of natural incidence of S. citri infection in Satsuma mandarins in ce-
veral satsuma growing locations in Izmir.

OZET

tzMir ITANDEKRI SATSUMA MANDARINLERINDE SATSUMA
cUCELIK VIRUSUNUN NEKROTIK IRKI iLE PALAMUTLASMA
HASTALIGININ DURUMU

izmir ilindeki Satsuma mandarinlerinde Satsuma ciicelik virisii
(SDV)’niin cok siddetli belirtilerini gésteren Satsuma mandarinlerin-
den Red Kidney fasiilyesi ile boriilce ve beyaz susam otsu bitkileri
{izerine uygulanan mekanik inokiilasyonlar sonucu, bu agaglarin viru-
sun nekrotik 1rki ile infekteli oldugu saptanmigtir. Nekrotik irk ile in-
fekteli Satsuma agaglar: tizerinde cok siddetli yaprak kiiciilmeleri, yap-
raklarda gondol kayig1 ve ufak kagik gekli, yapraklarda deformasyon
ve biikiilme, dallarda siirgiinlerde kisa interncdiumlar, slirglin vereme-
me ve cal siipilirgesi goriintimii alma, yapraklarda ice kapanma duru-
mu, agacta ¢ok siddetli bodurluk gibi belirtiler gorulmiistiir. Zayif ve
orta derece irklarle infekteli agaclarda daha zayif belirtiler olugmak-
- tadirs

v Palamutlagma hastalif icin uygulanan endeksleme testlerinde ge-
nellikle bu hastalik ile infekteli olan ve tipik belirti gosteren Washin-
gton portakallarinin civarinda bulunan Satsuma mandarinlerinin Pa-
“lamutlasma Hastalig: ile infekteli oldugu saptanmigtir. Palamutlasma
hastalifinin Washington portakallarindan Satsuma mandarinlerine
gecme durumu portakal ve mandarinin yan yana dikili cldugu bahge-
lerde kolaylikla goriilmekteydi. Ayrica bu gozlemlerde bahcelerde tabii
bir bulasmanin bulundugu da acikca anlasilmaktaydi. Nitekim giliney
dogu sinir komgumuz olan Suriye’de 1985 yiinda Palamutlasma has-
tahgmin vektdri olarak saptanan Neoaliturus haematoceps vektori-
niin iilkemizde yaygin olarak bulundugu bilinmektedir. Tabii bulas-
malarin bu vektdr ile oldugu ve giin gectikce daha tehlikeli boyutlara
ulasacag1 bir gercektir. Bu nedenle, infeksiyon kaynag: olan portakal-
larin sokiilmesi, mandarinle portakalin ayni bahgeye veya yakin me-
- safelere dikilmemesi ve ayrica vektor olan emici boceklere kars: gerekli
miicadele onlemlerinin bir an énce alinmasinda fayda vardir.
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Figure 1. Leaf symptoms of SDV affected Satsuma mandarin tree
infected with necrotic strain.
A— Boat-shaped malformed leaves, leaf crinkling, short
internodes and witches broom appearance,
B— Boat and spoon-shaped malformed leaves.

. Leaf symptoms of SDV 4 other viruses on Satsuma mandarins,
A— SDV necrotic strain 4 Tristeza severe strain infection.
B— SDV 4 Psorosis symptoms (Psorosis crincle leaf 4+ boat

and spoon shape symptom of SDV),

Figure 2
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Figure 3. Sap-inoculated white sesame (Sesamum indicum) leaves
from SDV (With necrotic strain) affected Satsuma trees.
Note the necrotic spots on the inoculated leaves,

Figure 4. Mature fruits small and green fruits and flowers Showed
with arrows, on the same stubborn affected Satsuma tree.
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Figure 5. Fruit symptom cf stubborn on the stubborn affected satsuma
tree: left normal satsuma fruit from the unaffected tree, right,
acorn shaped fruit of the stubborn affected satsuma tree,

Figure 6. Duncan grapefruit indicator seedlings; center healthy control,
side grafted with healthy tisue; At the right and the left side,
grapefruit seedlings side grafted from the stubborn affected
satsuma tree; note short internodes and small mottled leaves.
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Oversummering and Overwintering of the Wheat Rusts in
East and Southeast Anatoiia

Yasar PARLAK

Department of Biology, Faculty of Science and Arts,
University of Firat, Elaz1g/TURKEY

ABSTRACT

After wheat harvest, the rusted stubble, leaves and stems were
kept in some fields at different elevations until the germination of
winter wheats to determinz whether the urediospores of rusts on stubble
would survive or not. When the winter wheats germinate -in fall, the
susceptible wheat varieties were separately inoculated with each of the
urediospores of rusts ccllected from these stubbles. In addition, sus-
ceptible varieties grown during the summer were inoculated with each
of the urediospores of rusts and the development of rusts were obser-
ved to determine the survival of the diseases on volenteer wheats.
Meanwhile, some observations were also made to determine the extent
of rusts on grasses. When the rusted grasses were found, the suscep-
tible wheats were inoculated with the urediospores collected from these
grasses.

These experiments showed that the urediospores of stem and leaf
rusts can survive on stubble, dry leaves and stems of wheat during the
summer in some fields where the elevation is 1000 meter or higher,
the period between the harvest and germination of winter wheat is
shorter than 60 days. The urediospores of stripe rusts can survive the
summer on spring wheat remainders in scme places where the eleva-
tion is higher than 1550 meters and the period between the harvest
of spring wheat and the germination of winter wheat is short (30-38
days).

INTRODUCTION

As it is known, the epidemics of wheat rusts occur on wheat areas
in some countries and also in Turkey in some years and cause losses
in the yield. A lot of investigations were carried out on wheat rust
diseases in the world for the reasons of importance of wheat as food
for mankind and the damages of the diseases on wheat. In addition,
the oversummering and coverwintering of the rusts were investigated.
Some investigators recorded that the urediospores of the rusts can
survive the summer on wheat stukbles, velunteer wheats and some
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grasses at high elavations, and the rusts can also survive the winter
as urediospores or mycelium on winter wheats (1, 3, 4, 5, 6, 7, 8, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20). There is no detailed works on this
matter in Turkey except (9) investigation of epidemiyology and alter-
nate hosts of stem rust in middle Anatolia. This work was done to
determine stripe rust (Puccinia striiformis West ), leaf rust (P. recon-
dita Riob. ex Desm. f. sp. tritici) and stem rust (P. graminis Pers. f. sp.
tritici Eriks and Henn ) whether survive the summer and winter in
East and Southeast Anatolia or not.

MATERIAL and METHODS

The wheats grown in these areas, volunteer wheats, wild grasses,
urediospores of stem rust, leaf rust and stripe rust of wheat and some
susceptible wheats (Litle Clup, Michigan Amber and Gains which are
susceptible to stem rust, leaf rust and stripe rust respectively) were
constituted the material of this study.

The urediospores of stem rust, leaf rust and stripe rust of wheat
were individually collected from infected wheat and grass leaves with
the aid of cyclone spore collector (3).

The vacuum-drying technique (16) was used for long term storage
of urediospores. While spores were vacuum-dried for three hours, the
ampoules containing spores were flame-sealed and then stored in ref-
rigerator at 5°C.

«Brush» and «Dip» inoculation techniques (3) were used in this
study. The leaves were lightly rubbed between clean, moistened fin-
gers, and inoculation was then made by inverting the pots containing
the sporulating cultures over the plants to be inoculated and lightly
brushing them together. Incculated plants were again moistened and
placed in a moist chamber for the penetration (Brush technique).
In dip inoculation technique, urediospores were floated on the surface
of water in a cup. Potted seedling plants to be inoculated were first
prepared by lightly rubbing the moistened leaf surface, inverting the
pots, and dipping the leaves into the spore suspension. Urediospores
cling to the leaves as they were pulled out of the water and placed in
a moist chamber. Wheat rusts require free moisture for infection. The
inoculated plants were kept in dew chamber at 13°C in the dark for
24 hours for stripe rusts penetration, and also at 18°C for stem and
leaf rusts penetration. After dew period, the plants were placed in the
growth chambers programmed at 13°C/17°C (night/day) for stripe
rusts, and at 18°C/23°C for stem and leaf rusts with 1000 footcandles
of light for 12 hours for symptom development.
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To determine oversummering of rusts, the rusted winter and spring
wheat stubbles, leaves and stems were kept at different elevations (in
Bitlis, Tatvan and Mus in 1975; and in Bitlis, Elaz1g, Sivrice and Di-
yarbakir in 1976) in natural conditions from the period of harvest to
germination of winter wheats. Then they were brought to the labora-
tory and the susceptible seedling plants grown in pots were indivi-
dually inoculated with these urediospores using «Dip» inoculation
technique when the seedling plants were in the 3-4 leaf stage. After
dew period, the plants were grown in the growth chamber until
symptoms had fully developed. The percentage of germination of ure-
diospores were also determined in both harvest time and germination
of winter wheat. In addition, the rusts were searched on volunter
wheats and wild grasses during the summer. The seedling susceptible
wheats were inoculated with these urediospores if they were found.

Moreover, the seedling plants grown in big pots were individually ino-
culated with the urediospores collected in harvest time from different
elevations (Diyarbakir, Elazig, Sivrice and Bitlis in the fields in early
and, late August). After dew period, they were kept in the same pla-
ces and irrigated regularly until winter wheats germinate here. If the
plants have pustules, the urediospores were collected from dry and
green leaves and were brought to the laboratory when the winter
wheats germinated in those areas. The seedling susceptible wheats
grown in green house were individually inoculated with these uredios-
pores in that time.

To determine the overwintering of wheat rusts, the winter wheats
were individually inoculated with urediospores of three of wheat rusts
in the field when the wheats were in the 3-4 leaf stage in 1976 and
1981. Inoculated plants were examined from time to time until early
July of 1977 and 1982.

RESULTS and DISCUSSION

According to the experiments, the urediospores of stem and leaf
rusts can survive the summer on dry stubble, stems and leaves of
wheat in Elazig, Sivrice, Musg, Bitlis and Tatvan, but not in Diyarba-
kir. However, the urediospores of stripe rust can oversummer on these
remainders of spring wheats at the high elevations of Mus, Bitlis and
Tatvan. The germinations of urediospores showed similar results (Tab-
le? 1y,
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Table 1. The summer survival of the urediospores of wheat rusts on
remainders of wheat in different locations

Number of days The infectivity/and percentage

: 2 from harvest to of urediospcres germination
Location Elevation

germination of

St et bt P, graminis P.recondita P. striiformis

Diyarbakir 660 95 (Winter wheat) —/0 —/0 —/0
Elazig 1105 60 ( » ) + /10 +/5 —/0
Sivrice 1250 60 ( » Dean ) okl +/5 —/0
Mus 1284 50 (  » » ) + /15 + /10 —/0
3itlis 1550 50 ( » DAk Y + %15 + /10 —/0
Bitlis » 30-38 (Spring + /40 + /4:0 +/30
wheat)
Tatvan 1664 50 (Winter wheat) + /15 +/ 10 —/0
Tatvan » 30-38 (Spring + /40 + /40 + /30
wheat)

As it is seen from Table 1, the elevations where stem and rusts
survive the summer are higher than 1000 meters, and the period
between harvest and germination of winter wheat is 60 days or less.
The urediospores of stripe rusts can oversummer cn remainders of
some spring wheat areas where the elevations are higher than 1550
meters and the pericd between the harvest of spring wheat and the
germination of winter wheat is about 30-38 days. According to some
investigators, the urediospores of stem rust can survive on dry stubble
more than 40 days at 75°F (10). The uredicspores of stripe rust can
survive on stubble for at least 51 days in the field (16). Wheats pro-
duced at high elevations in some parts of the world are bridges between
winter cereal crops for cversummering of stripe rust (5, 6, 7, 11, 13, 20).

The stripe rust was regularly found to oversummer on wheat at
6000 feet or higher in India (13). Present study showed similar results
with those of previously mentoined works. The reasons why the ure-
diospores of rusts do not cversummer cn the remainders in Diyarbakir
are probably due to the long pzriod between harvest and germination
of winter wheats (95 days), and also due to the low elevation and hot
summer (Table 1 and 2).
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Table 2. Some meteorological data (about 50 years) in some locations
where the experiments were carried out*

Mountly temperature (°C) Total rainfall

Locations Mounts

Max.  Min.  Average (mm)
July 43.6 16.0 31.0 14
Diyarbakir August 43.2 14.2 30.4 1.1
September 38.0 8.5 24.9 34
October 321 0.4 17.3 28.2
July 39.1 13.5 27.2 3.7
Elazig August 39.0 14.3 27.0 2.2 i
September 344 8.8 22.0 8.8
October 25 6 0.5 14.9 35.8
July 38.5 12.4 24.8 6.8
Mus August 36.1 12.4 24.8 4.6
September 32.5 8.0 19.8 13.8
October 25.2 1.0 124 67.5
July 34.5 10.3 22.4 5.0
Bitlis August 343 10.3 22.4 6.1
September 30.2 6.4 17.5 16.5
October 24.1 1.0 11.2 71.5
July 324 11.0 21.9 5.6
Tatvan August 32:2 104 21.8 4.6
September 27.9 67 17.0 14.4
October 21.6 0.2 10.5 74.9

* Ortalama, ekstrem sicaklhik ve yagis degerleri biilteni (Giinliik-Aylik), Bagbakanlhk
Devlet Meteorocloji Genel Miudiirligii, Ankara-1984,

To determine the oversummering of the rusts on volunter wheats,
the potted plants were incculated in the field in early and late August
with the urediospores collected from harvested wheats, and conse-
quently pustules of stem and leaf rusts occured in Diyarbakir, Elazig
and Sivrice, while stripe rust and other two rusts occured Bitlis. These
results show that the stripe rust can survive on volunter wheats only
in some areas where the summer is cooler and the elevation is higher.
However stem and leaf rusts can survive both in warmer and cooler
areas at low and high elevations. Actually lower temperature in some
areas éspecially at nights (Table 2) is favorable for infection if there
is free moisture. But there is generally not much moisture and rainfall
in Diyarbakir in summer. Also the weather is hot and period between
harvest and germination of winter wheats is longer. In addition it is
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difficult to find active urediospores in natural conditions in such areas
for infection. For these reasons, the oversummering of rusts on volun-
teer wheats in Diyarbakir is doubtful. But, all conditions in east Ana-
tolia are more favorable than in Southeast for oversummering the
rusts on volunteer wheats. Some investigators also showed that the
rusts can survive on volunteer wheats in some areas in summer (13,
14, 18, 20).

Leaf rust pustules were found on Cyperus rotundus L. sent from
Adana, and stripe rust was found on Agropyron elengatum (Host.) Pal.
which was green until early October near running waters in Elazg.
When the susceptible wheat varieties were individually inoculated with
these urediospores, the diseases actually cccured. These results showed
that wheat rusts can oversummer on some grasses in some areas and
infect the wheats sown in fall. Some investigators reported that stripe
and other rusts of wheat survive on some grassses during the summer
(1, 12, 15, 16, 18, 19). Present results show a close similarity with these
records.

The pustules of three rusts were found on wheat leaves inoculated
in autumn during the winter in Elazig and Diyarbakir. However, some
of these infected leaves died in spring, the new infections were seen
on newly emerged leaves. The pustules on infected leaves disappeared
in Bitlis in late autumn. But, they appeared again on infected and
emerged leaves in late May and in June. These results show that the
rusts can overwinter as urediospores on dead or living leaves in some
areas. Also, they can overwinter as mycelium within leaves in some
areas where the weather is cooler and elevation is higher. Some inves-
tigators also found similar results. Stripe rust can also survive as
mycelium on winter wheats, volunteers and some grasses (8, 20). It
can overwinter as urediospores and mycelium on dead or living leaves
of wheat (2, 4, 16). Stem and leaf rust can also overwinter on wheats
in some areas of Kansas (12, 14).

In conclusion, the rusts oversummer as urediospores on remain-
ders of wheat, volunteers and some grasses in some areas where have
high elevations and cool summer. They are carried away by wind from
these areas to winter wheat areas in fall and overwinter on these
wheats as urediospores or mycelium.

O ZE T

DOGU VE GUNEYDOGU ANADOLUDA BUGDAY PASLARININ
YAZLAMA VE KISLAMASI

Bolgede paslarin bugday kalintilarinda yazlamasini tesbit amaciy-
la hasat mevsimi rakimi farkli yerlerden toplanan pasli bugday yap-
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rak ve saplar kighk bugdaylar cimleninceye kadar toplandiklar: yer-
lerde muhafaza edilmislerdir. Gliziin kishk bugdaylar cimlendiklerinde
bu kalintilardan alinan uredosporlar hassas gesitlere ayr: ayri inokule
edilmislerdir. Ayrica kendigelenler iizerinde paslarin yazlamalarini in-
celemek icin yaz boyunca yetistirilen hassas cesitlere her {i¢ pas ayri
ayr1 inokiile edilmis ve hastalifin geligimi incelenmistir. Bu arada yaz
boyunca yabani graminelerde pas aramasi yapilmig ve bulundugunda
bugdaya inokiile edilmigtir.

Paslarin kiglamasini incelemek icin gliziin bugdaylar 3-4 yaprak
dénemine geldiklerinde Elazig, Diyarbakir ve Bitlis'de her iic pas uredo-
sporlariyla ayr: ayri inokule edilmigler ve hastalifin gelisimi incelen-
mistir. '

Yapilan calisma sonunda rakimi 1000 m.den yiiksek, yazlari serin
gecen ve hasatla kishk bugdaylarin cimlenmesi arasindaki siirenin 60
giinden az oldugu yerlerde kara ve kahverengi pasin bugday kalintilari
iizerinde; rakim: 1550 m.den yiiksek, yazlari daha serin gegen ve yaz-
lik ekinlerin hasat: ile kishk ekinlerin ¢imlenmesi arasindaki slirenin
kisa oldugu (30-38 glin) yerlerde sar1 pasin yazlik bugday kalintilari
fizerinde yazlayabildigi gorulmiistlir. Ayrica kahverengi ve kara pasin
bolgenin bir cok yerinde, sari pasin ise rakimi daha yiiksek (1550 m.
den fazla) yerlerde kendigelenler ve bazi yabani gramineler lizerinde
urediosporlar halinde yazlayabildifi daha sonra kishk ekilen bugday-
lara gecerek bu bugdaylar iizerinde urediospor veya mycelium halinde
kist gecirdigi, boylece ara konukcuya ihtiyac duymadan hayat cembe-
rini tamamliyabildigi anlagiimigtir.
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ABSTRACT

This investigation was carried out to determine the survival of soil
borne spores of common bunt and the infection of wheat plants by
using the mixture of 8 bunt races and Heines VII wheat variety. The
survival of the chlamidospores was investigated by keeping them in
and on the soil and examining under the microscope. The wheat variety
was sown in the inoculated soil and bunt infected and uninfected heads
were counted to determine the pathogenicity of soil-borne spores.

Teliospores of common bunt on and in soil continued to germinate
up to mid-january and mid-February, respectively. Bunt infection was
determined on wheat sown in autumn in the same year. But, infection
rate was lower than that of seed-borne common bunt (Table 2). Howe-
ver, bunt was not seen on wheat sown in the following year in the same
inoculated soil. This work showed that the teliospores of common bunt
in soil do not owerwinter and do not infect the wheat.

INTRODUCTION

It is recorded that soil-borne spores of common bunt cause infec-
tion on wheat and the effectivenes of seed-treatment is lower in some
countries such as in the United States and in West Germany (Hanna
and Popp, 1934; Laurence, 1961; Sorauer, 1962; Kendrick et al, 1964
and Hoffmann, 1978%).

This investigation was carried out between 1981-1983 to determine
the survival and pathogenicity of soil-borne spores of common bunt in
the east of Turkey.

MATERIALS and METHODS

The mixture of common bunt races C-6, C-12, C-20, F-57, F-65, F-66,
F-67 and F-68 determined by us (Finci et al, 1983) and the wheat
variety Heines VII known susceptible to bunt (Metzger and Hoffmann,

* Hoffman, J.A., 1978. Results of seed-treatment Screning tests for control of com.
mon and dwarf bunt of wheat in 1978, Crop Research Laboratory, Utah State Uni-
versity-UMC 63, Logan, Utah (Unpublished report)
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1978) were used in this experiment. These works were carride out in
two parts.

In nature, the survival of the teliospores was investigated by ma-
king them wait in 10 cm depth of the ground and on the soil surface
by the aids of Zagg’s (1959) technique. The spore germinations were
examined carefully under the microscope once a month.

To determine the pathogenicity of soil-borne spores, 1 g. chlamydo-
spores were inoculated into the each m?2 soil at the university farm,
Elazig, 1981. Uninoculated seeds were sown in some part of the inocu-
lated soil within the same year and in some other parts of the inocu-
lated soil in the next year.

Some plots were set down as control sowing inoculated seeds to
the uninoculated soil, uninoculated seeds to the inoculated soil and
uninoculated seeds to the uninoculated soil in sowing time. Experi-
ments were carried out in randomized plot design in 4 replicates. Each
plot was 1 x 2 m=2 m?2. The percentages of bunt infection on each plot
were determined by head counts. The average infection rates in the
replicates are shown in Table 2.

RESULTS and DISCUSSION

As it is seen from Table 1, teliospores inoculated on and in soil
in harvest time in 1981 continued to germinate up to mid-January and
mid-February, respectively. It was not seen any germination after these
periods even if the spores from soil were brought. to the laboratory and
were kept there in suitable conditions.

The disease was occured when the seeds were sown in the same
year in inoculated soil. But the rate of infected heads was lower than
the plots where the inoculated seeds were sown in uninoculated soil.
Whereas, the disease was not seen when the uninoculated seeds were
sown in the next fall in the same inoculated soil (Table 2). This is in
harmony with some literatures (Hanna and Popp, 1934; Laurence, 1961
and Sorauer, 1962).

These results are important for some areas where the fallow land
is not be made and the wheats are sown successively. The effectiveness
of seed treatment may be lower in these areas. As a matter of fact
Hoffmann (1978) also showed that the effectiveness of seed treatment
was lower when the treated seeds were sown in the inoculated soil in
the same year.
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Table 1. The germination of common bunt teliospores inoculated on
and in the soil in harvest season in 1981

eiiiRatdn Germination after bringing from

Checking dates scil and Keeping at the laboratory
on soil in soil on soil in soil

15.11.1981 + + + 6 5
15.12.1981 + + + + o+ &
15.1.1982 + + + + e b
15.2.1982 = i s s
15.3.1982 = == == ke

(—) : No germination

(+) . Germination is a few

(++) : Germination is middle

(+ + +) : Germination is much

Teble 2. % infection of wheat by soil-borne spores of common bunt

% Smutted heads of wheat

Treatment Sowed in fall, 1981 Sowed in fall, 1982
Counted in 1982 Counted in 1983

Untreated check

(Uninoculated seeds 0 0

and soil)

Check ‘

(Inoculated seeds 14 13

in sowing time)

Check

(Inoculated seeds 63 60

in sowing time)

Inoculated soil in
harvest season in 1981 13 0
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OZET

TOPRAGA KARISAN SURME SPORLARININ YASAMA SURELERININ
VE INFEKSIYON YAPIP YAPMADIKLARININ TESPIiTi
UZERINDE BIR ARASTIRMA

Topraga karigan siirme sporlarinin ¢imlienme siirelerini ve infeksi-
yon yapip yapmadiklarini, infeksiyon yapiyorlar ise bu infeksiyon yap-
ma giliclerini ne zamana kadar strdiirdiklerini tespit etmek amaciyla
bu caligma yapilmistir. Calismalarda stirmeye kars: hassas olarak bili-
nen ve A.B.Devletlerinden temin edilen Heines VII bugday varyetesi
ile tarafimizca tespit edilen C-6, C-12, C-20, F-57, F-65, F-66, F-67 ve
F-68 slirme wrklarimin karigimi kullaniimigtir.

Caligmalar sonunda, hasat sirasinda topraga bulastirilan sporlar-
dan toprak iistlinde olanlarin Ocak ortasina kadar, 10 cm. toprak de-
rinliginde olanlarin Subat ortasina kadar ¢imlenmelerini stirdiirdiikle-
ri, bu tarihlerden sonra cimlenmeye rastlanmadig1 gorilmiistiir.

Bulagtirilmig topraga ayni yil bulasik olmayan tohum ekildiginde
ortalama % 13 hastalikli basak tespit edilmistir. Halbuki ayn1 bulasik
topraga ertesi yil ekim yapildiginda bu parsellerde hastaliga rastlan-
mamigtir.

Her iki deneme sonuclari, bulasan topraga ayni yil ekim yapildi-
ginda bitkilerin hastalanabilecegini, ertesi yil ekim yapildifinda bu
tehlikenin ortadan kalkacagini gostermektedir. Bu durum, nadas ve
miinavebe uygulanmayan ve Ust liste bugday ekilen alanlar i¢in onemli
olup, bu gibi yerlerde tohum ilaglarinin etkinligini azaltabilecegini gos-
termektedir.
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ABSTRACT

Cross inoculation of the isolates of Sclerotinia sclerotiorum from
bean, cabbage, cucumber, eggplant, tomato and sunflower and an iso-
late of Sclerotinia minor from lettuce to the above hosts did not show
any speciation but various hosts expressed different percentages of
disease.

Two thousand six hundred sclerotia of Sclerotinia sclerotiorum
from tomato, cucumber and eggplant, and Sclerotinia minor from let-
tuce were incubated after surface sterilization with NaOCl and among
the various organisms the following ones were found out as important
parasites and antagonists to Sclerotinia sclerotiorum.

Myecelial parasites : Aspergillus spp., Fusarium oxysporum, Fusa-
rium sambucinum, Gliocladium virens, Mucor hiemalis f. hiemalis, Pe-
nicillium spp., Trichoderma harzianum.

Sclerotial parasites : Aspergillus spp, Gliocladium roseum, Glicc-
ladium virer:s, Mucor hiemalis f. hiemalis, Penicillium spp., Trichoder-
ma harzianum.

Antagonists : Bacillus sp., Cladosperium cladosporsides, Fusarium
equiseti, Gliccladium roseum, Penicillium spp. -

INTRODUCTION

Sclerotinia sclerotiorum (Lib.) de Bary. is an important pathogen,
-causing diseases on various plants. Purdy (1979) mentioned that this
pathogen caused disease on 383 plant species. Along with its widespread
occurrence in the world, it is olso a serious disease on spscially green-
house grown plants in the west and south of Turkey (Karaca 1968,
Anonymous 1984).

The difficulty in controlling the disease, its resistance to fungi-
cides and having a great number of hosts have influenced researchers
to work on its biological control and host speciation. Host speciation
have not aroused much interest so far. Only Price and Colhoun (1975
a and b) tried to find out the variability of the pathogen on various
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plants. They cross inoculated 19 isolates of S. sclerotiorum from various
hosts and did not find any variability. Even though they detected some
difference in sclerotial size and ascal length, there was not any host
speciation but different percentage of disease expression.

Various investigators have searched for the antagonists and para-
sites of S. sclerotiorum and so far, more than 25 agents have been iden-
tified. Among them, Aspergillus flavus, A. fumigatus, A. niger, A. ustus,
Coniothyrium minitans, Fusarium solani, Gliocladium catenulatum,
G. deliguescens, G. roseum, G. virens, Harzia acromonoides, Micro-
sphaeropsis centaureae, Mucor hiemalis f. hiemalis, Penicillium citri-
num, P. spinulosum, P. steckii, P. vermiculatum, Sporidesmium sclero-
tivorum, Stachybotrys sp., Teratosperma oligocladium, Trichoderma
hamatum, T. koningii, T. viride, some Actinomycetes, and bacteria are
mostly encountered antagonists and parasites (Adams and Ayers 1979,
Ayers and Adams 1981, 1983, Bedi 1961, Cole and Kendrich 1981, Domsch
et al. 1980, Huang and Hoes 1976, Huang 1977, 1978, Rai and Sexena
1977, Su and Leu 1980, Su and Sun 1980, Trutmann et al. 1981, 1982 a,
1982 b, Tu 1980, Watson and Miltimore 1975).

In Turkey, biclogical control and host speciation of 8. sclerotiorum
has not been taken into consideration in a broad sence, for this reasion
this work was carried out.

MATERIALS and METHODS

In order to determine host speciation of Sclerotinia sclerstiorum
six plants, bean, cabbage, cucumber, eggplant, sunflower and tomato
were grown in sterile soils in polyethylene bags and cross inoculated
by the isolates of the above plants. In addition to these lettuce and
an isolate of Sclerotinia minor Jagger. was also tested. Seeds of the
plants were disinfected by 1 % NaOCI for 10 min., then treated with
thiram (4 g a.i./kg seed). The soil was disinfected by 2 % tormaldehyde
at the rate of 20 1it./0,5 m3 soil. Incculation was made as Madjid et al
(1983) as known agar block inocculation technique. Percentages of
disease were calculated based cn the maceration and death of the tis-
sues of the inoculated points of the plants.

Probable antagonists and parasites of S. sclerotiorum were isola-
ted from the sclerotia of the pathogen, collected 2600 sclerotia from
green-house and fields of Antalya and Izmir provinces. For this aim,
first, sclerotia of S. sclerotiorum were disinfected with 1 % NaOCl for
3 min. then incubated on moistened blotters for 7 days.

Antagonistic and parasitic effects of the isolates to S. sclerotiorum
were tested on PDA by employing dual inoculation method. Culture
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discs of both antagonists and the pathogen, 6 mm in diameter, were
placed on the agar surface either 6 mm apart or in the center one the
top of the other, being the pathogen under and surfaces facing each
other.

Sclerotial parasitism was investigated by inoculating parasites to
the culture grown sterile sclerotia. Inoculated sclerotia were placed on
moistened blotter papers and petri dishes were sealed by sterile melted
parafine. These sclerotia were incubated 24 days at 22 + 1°C, then they
surface disinfected with 1 % NaOCl for 2 min., and plated on PDA.
The temperature for the other incubations was also 22 + 1°C.

RESULTS
Host speciation.

Isolates of Sclerotinia sclerotiorum from different hosts and an
isolate of Sclerotinia minor from lettuce caused different percentages
of disease of different hosts. Results are shown in Table 1. As seen in
the table, there was not a noticeable host speciation, but eggplant iso-
late of S. sclerotiorum generally produced a low percentage of disease.

Table 1. Percentages of disease of six Sclerotinia sclerctiorum isolates
and. isolate of 8. minor on different host plants (50 plants at
each treatment).

Test Isolates of S. sclerotorium Isolate of

Plants Bean Cabbage Cucumber Sunflower Tomato Eggplant S. minor

Bean 100.00 100.00 33.33 100.00  100.00 00.00 100.00
Cabbage 9259 76.19  47.61 95.65 71.42 4.54 60.00
Cucumber 87.57 85.71 81.81 100.00 83.33 66.66 75.00
Sunflower 86.36 100.00 96.42 95.45 89.47 22172 100.00
Tomato 100.00 72.22 72.22 84.61 100.00 21.73 92.85
Eggplant 61.53 95.65 100.00 100.60  100.00 00.00 85.45
Lettuce 100.00 87.50 63 63 100.00 100.00 33.33 100.00

This isolate did not also show a uniform growth of the pathogen.

When the average percentages of disease of host plants were cal-
culated, cucumber took the first rank and the others were sunflower,
lettuce, eggplant, tomato, bean and cabbage respectivelly (Table 2).

Table 2. Mean disease intensity of plant species against all the isolates
of S. sclerotiorum

Cucumber Sunflower Lettuce Eggplant Tomato Bean Cabbage
84.14 81.73 80.74 76.19 73.13 7222 64.66
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When the isolates of S. sclerotiorum and 8. miror were taken into
consideration and average diseases which were caused by them were
calculated, it was found that sunflower isolate caused maximum disease
intensity and isolates of tomato, bean, cabbage, cucumber, eggplant
followed it respectivelly. The isolate of Sclerotinia minor caused dise-
ases on all the plant species and mean diseases intensity of it was
89.04 % (Table 3).

Table 3. Mean percentage diseases of all inoculated plants by six
S. sclerotiorum and one S. minor isolates

Isolates of S. sclerotiorum Isolates of S. minor
Sunflower Tomato Bean Cabbage Cucumber Eggplant Lettuce

96.53 92.03 89.71 88.18 0 ¢ 21.28  89.04

In these tests, S. minor produced identical small sclerotia an all
the host plants while S. sclerotiorum yielded bigger and variable scle-
rotia (Figure 1).

Mycelial antagonists and parasites of Sclerotinia sclerotiorum

After incubating 2600 sclerotia of S. sclerotiorum various fungi
and bacteria were isolated. These isolates were tested for antagonism
and parasitism on culture by dual inoculations and on aseptically
grown sclerotia on blotters.

Some fungi were found to be highly parasitic on S. sclerotiorum
mycelia. These were Trichoderma harziarum, Fusarium sambucinum,
Fusarium oxysporum, Gliocladium virens and Mucor hiemalis f. hiema-
lis. Among them T. harzianum and F. oxysporum completely inhibited
sclerotial formation while Gliocladium virens was less effective (Fig. 2).

Some fungi were weakly parasitic. They were Penicillium spp. and
Aspergillus spp. Along with their parasitic effect, some isolates of Pe-
nicillium showed strong antagonistic effect. Some Penicillium and As-
pergillus isolates also prevented sclerotial formation.

The fungi and bacteria which produced an inhibition zone were
Bacillus sp., Gliocladium roseum, Penicillium sp. (Isolate no 15), Cla-
dosporium cladosporoides, Penicillium spp. (Isolate no 8), Fusarium
equiseti respectivelly.

Sclerotial parasites

After 24 days of incubation of the inoculated sclerotia of S. scle-
rotiorum with various antagonists, the percentage recovery of parasi-
tes were determined by culturing the surface disinfected sclerotia on
PDA. The fungi that were recovered more than 90 % intensity were
Aspergillus spp., Gliocladium roseum, Gliocladium virens, Mucor hiema-
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lis f. hiemalis, Peniciillium spp., Trichoderma harzianum. Microspha-
eropsis centaureae, a well known parasite, gave 20 % recovery. Howe-
ver it, disintegrated the sclerotia to some extend, but did not comple-
tely destroyed them (Fig. 3).

DISCUSSION

In our experiments, Sclerotinia sclerotiorum and Sclercotinia minor
did not show any host speciation. Both of the pathogens affected all
the seven test plants. However, some isolates of S. sclerotiorum were
weakly pathogenic on most of the test plants. The same result was also
obtained by Price and Colhoun (1975 a, b). In general, the most sus-
ceptible host was cucumber and the others were sunflower, lsttuce,
eggplant, tomato, bean and cabbage respectively. Under natural con-
ditions, this order cf susceptibility might be different, since we emplo-
yed agarblock inoculation method, in that we inoculated mycelia of
the pathogen directly on the cut surfaces of the plants. In nature, sus-
ceptible stages of the hosts might alsc be different. We recovered most
of the antagonistic and parasitic microcrganisms of S. sclerotiorum
from its sclerotia except that of the well known parasites, Teratosper-
ma oligocladium, Sporidesmium sclerotivorum and Coniothyrium mini-
tans. Among the antagonists; Bacillus sp., Penicillium spp, and para-
sites, Trichederma harzianum, Fusarium sambucinum, F. oxysporum,
Mucor hiemalis f. hiemalis, Gliscladium virens and G. roseum were the
most effective ones. Although Microsphaeropsis cemtaureae showed a
low percentage of recovery frem the sclerotia, in a longer incubation
period it might be more effective since it caused intensive maceration
in the effected sclerotia.

Possible use of the antagonistic and parasitic microorganisms
should have to be investigated for biclogical control of the diseasa.
Some antagonistic bacteria might have been missed since we neither
used bacteriolegical isolation media nor showed much attention to thz
other bacteria.

OZET

Sclerotinia sclerstiorum (Lib. de Bary.)’'UN KONUKCUYA
OZELLESMESI, ANTAGONIST VE PARAZITLERININ TE3BIiTI

Aycicegi, domates, fasulye, lahana ve patlicandan elde edilen S.
sclerotiorum ve S. minor izolatlar: yukaridaki konukgulara capraz ola-
rak inokule edildiklerinds herhangi bir konukcuya 6zellesme gosterme-
migler, fakat farkli konukcularda degisik ylizdelerde hastalik olustur-
muslardir.
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Domates, hiyar ve patlicandan elde edilen 8. sclerotiorum ve ma-
ruldan elde edilen S. minor’un 2600 dolayinda sclerotiumiarinin NaOCl
ile ylizeysel dezenfeksiyonundan sonra inkubasyonuyla elde edilen de-
gisik organizmalardan asagidakiler S. sclerotiorum’a karst parazitik ve
antagonistik etki bakimindan onemli bulunmuslardir.

Mycelial parazitler: Aspergilius spp., Fusarivm oxysporum, Fusa-
rium sambucinum, Gliccladium virens, Mucor hiemalis {. hiemalis, Pe-
picillium spp., Trichederma harzianum.

Sclerotial parazitler: Aspergillus spp., Gliocladium roseum, Glioc-
ladium viren:s, Mucor hiemalis f. hiemalis, Penicillium spp., Trichoder-
ma harzianum.

Antagonistler: Bacillus sp., Cladosporium cladosporcides, Fusarium
equiseti, Gliocladium roseum, Penicillium spp.
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Fig. 1. Diseased plants caused by S, minor (a and b)
(c and d) on lettuce and sunflower respectivelly,

Sclereotinia sclerotioram
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Fig. 2. Parasitism of Sclerotiorum mycelia by some parasites a) S. sclerotiorum
alone, b, ¢ and d) dual inoculation of cultures with S. sclerotiorum (lefti)

and parasites (right) b) Trichoderma harzianum, c) Fusarium oxysporum,
d) Gliocladium virens,
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Fig. 3. Sclerotial maceration of a sclerotium of S, sclerotiorum
by Microsphaeropsis centaureae.
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Lytische Wirkung von Aphanocladium album auf die Uredosporen-
Keimschlaeuche von Puccinia graminis f.sp. tritici

N. Kemal KOGt

ZUSAMMENFASSUNG

Die lytische Wirkung von Aphanocladium album auf die Keim-
schlaeuche der Uredosporen von Puccinia graminis f.sp. tritici wurde
mit Hilfe Raster-und Transmission Electronen Mikroskopie untersucht.
Die Keimschlaeuche wurden in Anwesenheit von A. album 7 Tage nach
der Inkubation aufgeldst. Im Vergleich zu Sporeninhalt und Sporen-
wand wiesen die Warzen der Uredosporen einen grosseren Widerstand
auf.

EINLEITUNG

Koc¢ und Kern (1980) stellten fest, dass der imperfekte Pilz Ap-
hanocladium album waehrend der Parasitierung auf den Uredolagern
von P. graminis f sp. tritici die Zellwand und die Keimporen der Ure-
dosporen enzymatisch auflost.

Mit den folgenden Untersuchungen soll abgeklaert werden, ob A.
album auch die Keimschlaeuche der Uredosporen aufzulosen vermag.

MATERIAL UND METHODEN

Die reifen Uredosporen von P. graminis f.sp. tritici wurden mit
sterilem Wasser gewaschen und auf sterilen Filterpapierrondellen (7
mm @) bei 22°C in feuchten Petrischalen waehrend 24 h zur Keimung
gebracht.

Die Papierrondellen mit gekeimten Uredosporen wurden in Rea-
genzglaeser gegeben und mit 2 ml Konidiensuspension (5.4 x 10 koni-
dien/ml dest. Wasser) von A. album aufgefiillt, die Kontrolle nur mit
2 ml dest. Wasser. Die Reagenzglaeser wurden waehrend einer Woche
bei 24°C gehalten und danach alle 2 Tage nach lysierten Keimschlaeuc-
hen zuerst unter dem Lichtmikroskop und dann mit dem Raster-und
Transmission Elektronen Mikroskop untersucht.

Fiir die Herstellung der Aufnahmen wurde die frither beschrieben
Methode verwendet (Ko¢ et al., 1980).

1 Landwirtschaftliche Fakultaet der Cukurova Universitaet, Abteilung
Pflanzenschutz, Adana - TURKEY
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ERGEBNISSE -UND DISKUSSION

- .'Die-Keimschlaeuche der Uredosporen von P. graminis f.sp. tritici
wurden in' Anwesenheit der Hyperparasiten A. album etwa 7 Tage nach
der Inkubation aufgeltst, was wahrscheinlich auf die Wirkung von
Enzymen zurlickzufiihren ist. Hingegen waren die Keimschlaeuche der
mit dest. Wasser behandelten Uredosporen nicht beschaedingt (Fig.
1). Die Lyse beginnt meistens beim Keimschlauchansatz. Nach der
Lyse der Keimschlaeuches degenerierte auch das Cytoplasma und die
Zellwand .der Uredosporen und wurde ebenfalls aufgelost (Fig. 2., 3.
und 4.). Acha et al. (1965) wiesen nach, dass V. lecanii die Keim-
schlaeuche verschiedener Melampsora - und Puccinia - Arten aufzulésen
vermag. Die Auflosung der Keimschlaeuche durch A. album geschieht
in aehnlichen Zeitraeumen wie bei V. lecanii. Die Warzen und das
Deckhaeutchen (Pellicle) setzten den enzymatischen Abbau grosseren
Widerstand entgegen als Sporenwand und Cytoplasma (Fig. 4), was
auf die Zusammensetzung der Sporenwand und Cytoplasma zuriickzu-
fithren ist (Littlefield and Bracker, 1971).

Uber aehnliche Effekte berichteten auch Mendgen (1981) bei V.
lecanii und P. striiformis sowie Haenssler et al. (1981) bei V. lecanii
und P. graminis f.sp. tritici interaktionen. Bertlicksichtigen wir die
nahe Verwandschaft von A. album und V. lecanii, so wird die Annahme
fir A. album weiter gefestigt.

OZET

Aphanocladium album'UN Puccinia graminis f.sp. tritici
UREDOSPORLARININ CiM BORULARI UZERINDEKI LYTIC ETKisi

Hiperparazit Aphanocladium album’un P. graminis f.sp. tritici
uredospor cimborucuklar iizerindeki lytik etkisi scanning ve trans-
misyon elektron mikroskop ile incelendi. A. album spor siispansiyonu
ile inkube edilen P. graminis uredospor c¢imborucuklari, inkubasyon-
dan 7 giin sonra tamamen parcalandi ve spor yilizeyindeki uzantilarin,
hiicre duvar1 ve icerigine gore daha dayanikli oldugu gorildi.
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1. Gekeimte Uredosporen (U) ohne Aphanocladium album.
2. Beginnende Auflosung der Keimschlaeuche (Pfeil),

3. Rest des lysierten Keimschlaeuches und enzymatisch
angegriffener Keimschlauchansatz (Pfeil).

4. Beschaedigte Zellwand (Zw) und Cytoplasma (S) mit intacte
Deckhaeutchen (Pellicle) (Pfeil) und Warzen (W),
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Alternaria oleracea Milbraith on the Plants of Early Cauliflower
Varieties grown for Seed Production

E. ONOGUR%* 8. BENLIOGLU* B. ESER*#* D. ESIYOK®**

ABSTRACT

During the studies to control of the crown rottings on the early
cauliflower varieties primarily by the rainy weather, brownish-black,
dry and sunken lesions have been observed on the crowns which inhi-
bit also the formation of flower stalks. After isolations and pathoge-
nicity tests the pathogen has been identified as Alternaria oleracea
Milbraith. '

INTRODUCTION

Cauliflower is one of the important winter vegetables in Turkey.
Total production area and amount are 4000 ha and 65.000 - 70.000 tons
_per year, respectively. Approximately 75 % of the total production is
realized in the Aegean Region, particularly in the izmir, Manisa and
Aydin provinces (1). The marketable crowns of the cauliflowers are
susceptible to extreme climatic conditions like low temperature and
heavy rains in the pericds when the crowns complete their maturation
for market. Hence, if they are not harvested on time, they lose quickly
their market values. This event is of great importance for seed produc-
tion. Having good seed yield is difficult because of the rottings on the
crowns caused by low temperature and heavy rain. This problem is
observed clearly on the early varieties matured in the autumn months.

Some experiments have being conducted on the control of the rot-
tings on the crowns caused by extrem climatic conditions and or by
pathogens using the «Brio osenia» cauliflower variety at The Horticul-
tural Department of Agricultural Faculty of Aegean University. In
these experiments some applications have being tested like covering
the individual plants with the perforated polyethylen bags, tying the
leaves over thecrowns, cutting out some flower lobes at the center of
the crowns and covering the plants with low plastic tunnels which
have both sides opened.

During these experiments in december 1985 a lot of brownish-
black, dry and sunken, soattered lesions on the crowns have been ob-
served. The crowns showing these symptoms formed no flower stalks.

* Department of Plant Protection, Agricultural Fac., Univ. Ege
#% Horticultural Department, Agricultural Fac., Univ, Ege
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Besides these symptoms, it has been also recorded that the plants
covered with polyethylene bags have been infected by Peronospora
brassmae Sclerotinia sp. and Botrytis sp.

This paper reports the studies to identify the causal organism of
the symptoms on the cauliflower crowns.

MATERIALS AND METHODS

" Plant material used in the tests was provided by The Horticultural
Department of The Agricultural Faculty. Isolations were made from
the variety «Brio osenia» and pathmemmt'y tests were done on plants
of «Matran.

PDA including Streptomycine sulphate served as isolation medium.
While no sporulation of the cultures having Alternaria character was
observed on this medium, Filter paper technique was used (7). The
mycellium on the ager surface was scraped out and the rest of the
culture pierced. The agar pieces were brought onto the sterile and wet
filter paper in the petri dishes which were then kept at 24°C in dark
for 3 days. The spores obtained by this method were used for the ino-
culum.

The inoculation of the fresh harvested «Matra» crowns was made
by spraying after taking-off the leaves. The inoculum concentration
was as 80.000 spores/ml. After inoculation the crowns were covered by
polyethylene bags and kept at 24°C in a clima chamber. Humidity in
the bags was provided by the wet cotton pieces.

The identification of the pathogen was based on the morphology
of the colonies on PDA and spores. The results were compared ‘with
those reported in CMI Descriptions (2, 3).

RESULTS

The isolations from the infected crowns always gave the same
furigus with typical - Alternaria- -appearance without sporulation. The
sporulation occurred abundantly on the filter paper around the agar-
_p1eces

In the pa,thogemclty tests first symptoms occurred on the «Matra»
crowns 4 days after inoculation as little, sunken, brownishblack lesions
which corresponded well with those obsérved under the field conditions.
After coalescence of the small lesions larger ones were formed on the
‘crowns with time. The isolations from these lesions have revealed the
‘presence of the same fungus.

The pathogen is identified as Alternaria oleracea Milbraith by de-
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termining the morphological characteristics of the spores and of the
colonies on the agar medium.

The conidia were averagely 22.7 u long, 9.67 u thick and have a
beak with 4.2 u length and so the beak has approximately the 1/5
length of the conidium. Figure 2 shows the conidia of A. oleracea isola-
ted in this study. The colonies on PDA are dark olivaceous in colour
velvety and smooth.

DISCUSSION

According to the C M I Descriptions No: 163 (3) the conidia of
A. oleracea have 1-11, mostly less than 6 transverse septa and few, up
to 6 longitudinal septa. They are 18-130 u long, 8-30 u thick and have
a beak with 1/6 length of the conidium. The colonies of the fungus
are dark olivaceous brown to dark blackish brown in colour, velvety,
smooth and ‘effused. These morphological features were also recorded
on the isolate used in this study.

Another pathogen on the Cruciferae A. brassicae, have different
colony and spore features and it is easily distinguishable by its longer
beak (2).

A. oleracea is a seed-borne pathogen. It causes more severe diseases
on cauliflowers and it is more common and widespread than A. bras-
sicae (Berk.) Sacc. (3, 5, 8). KARACA (6) reports that A. oleracea is
present in Turkey and occurs besides Cruciferae also on other crop
plants. The author gives the names A. brassisicola (Schw.) Wiltshire
and A. brassicae (Berk.) Sacc, as synonymy for A. oleracea Milbraith.
On the other hand, A. brassisicola is accepted as synonymy for A. ole-
racea but not for A. brassicae (2, 3, 5). The name A. brassicae repre-
sents also a species other than A. brassisicola or A. oleracea.

In our study we have used the name A. oleracea while the names
«brassisicola» and «brassisicae» can be easily confused (6).

In the next studies it is planned to find out the relation between
disease severity and growing technique in field and also in greenhouses
with or without chemical control of the pathogen.

OZET

TOHUM URETIMI AMACIYLA YETISTIRILEN ERKENCI
KARNIBAHAR CESITLERINDE Alternaria oleracea Milbraith.

Erkenci karnibahar cesitlerinin bag c¢lriimelerini kontrol etmek
icin yapilan ¢alismalar sirasinda ozellikle yagishh havalarda baslar tize-
rinde ¢igek saplarinin da olusumunu engelleyen kahverengimsi-siyah,
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kuru ve batik lezyonlar goriildii. izolasyon ve patojenisite calismalarin-
dan sonra patojen Alternaria oleracea Milbraith olarak tespit edildi.
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E. ONOGUR, S, BENLIOGLU, B. ESER and D, ESIYOK

Fig. 1. Symptoms on the «Matra» crowns 10 days after inoculation w'th A. oleracea

Fig. 2. Conidia of A. oleracea used in the pathogenicity tests
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