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Nachweis des Blattbraeuneerre’gers an

Sauerkirschen In Afyon

Haluk SORAN

Lehrstuhl fir Pflanrenpathologie, Landwirtschaftliche
Fakultaet der Universitaet Ankara, TURKEI

ZUSAMMENFASSUNG

Um den Blattbraeuneerreger an Sauerkirschen zu bestimmen, wurden
im Jahre 1977 in Afyon die Kirschanbaugebiete untersucht. In allen An-
baugebieten wurde beobachtet, dass die Blattbraeunekrankheit weitver-
breitet war und grossen Schaden verursacht hatte.

An den gesammelten Blattproben wurde als Krankheitserreger Gno-
monia erythrostoma festgestellt, und die morphologischen Merkmale des

Pilzes beschrieben.

EINLEITUNG

Dem Saurkirschanbau in der Tiir-
kei kommt mit etwa 33.000 Tonnen
Ertrag im Jahre eine nicht unbeacht-
liche Bedeutung im Obstbau zu, be-
sonders aber im Anbaugebiet Afyon.
wo jaehrlich 14 % des Gesamtertra-
ges geerntet werden (3). Hier sind
die Kirschbaeume nicht homogen
verteilt, sondern konzentrieren sich
auf viele Gebiete und liegen in den
Haenden der Kleinbauern, deren ein-
zigen Lebensunterhalt sie darstellen.
Den Bauern und dem értlichen Pflan
zenschutzamt nach trat erstmals im

Jahre 1965 eine Krankheit auf, die
an Kirschbaeumen frithe Blattbrae-
unungen verursachte. Die Krankheit
breitete sich von Jahr zu Jahr iiber
alle Anbaugebiete in Afyon aus und
filhrte zu immer grésserem Ertrags-
verlust. Besonders gross war der
Schaden im Jahre 1976, als die Krank
heit epidemisch auftrat.

In der vorliegenden Arbeit wird
iiber das Vorkommen des Blattbraeu-
neerregers an Kirschbaeumen, seine
Bestimmung und den Krankheitsver-
lauf berichtet. :
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MATERIAL UND METHODEN

Um den Krankheitsverlauf zu
beobachten, wurden in den Monaten
Mai- August 1977 die Kirschanbauge-
biete in Afyon besucht. Dabei wur-
den von verschiedenen - Gebieten
Blattproben entnommen und in Plas-

tiktiiten im Kiihlschrank fiir Labor-
untersuchungen aufbewahrt. In 15
taegigem Abstand konnten die ein-
zelnen Proben dann auf ihrem Pilz-
befall hin untersucht werden.

ERGEBNISSE

Die in Afyon durchgefiihrten Un-
tersuchungen zeigten, dass die Blatt-
braeunekrankheit in allen Anbauge-
bieten weitverbreitet vorkam und
grosse Schaden verursacht hatte. Die
Sauerkirschen waren von der Krank-
heit staerker befallen als die Stiss-
kirschen.

3.1. Krankheitsbild

Die Krankheit wurde erst Ende
Mai bemerkbar, Auf den Blaettern
traten anfangs noch undeutliche hel-
le Flecken auf, die sich im Juli gelb
und spaeter braun verfaerbten (Abb.
1).
Die erkrankten Blaetter rollten
sich von den Raendern her zusam-
-men und vertrockneten. Der grosste
. Teil der vertrockneten Blaetter bli-
ebt an den Zweigen haengen. Im
‘ Frithjahr erschienen die neuen Blaet-
ter zwischen den diirren Blaetter des
letzten Jahres (Abb. 2).
:'3.2. Der Erreger

In dem ab‘gestorbe.nen Blattge-
webe erkannte man zahlreiche sch--
warze kugelige Pyknidien (Abb. 3).

Sie waren anfaenglich von der
Epidermis bedeckt und 100 X 80 pm

2

gross. Die Pykniosporen waren faden
formig, selten gebogen, 14 um lang
und 0,8 um dick (Abb. 4).

Spaeter begann auch im Innern
des Blattes die Entwicklung der Pe-
rithecien (Abb 5).

Die Perithecien wurden langsam
entwickelt und waren erst im Januar
1978 reif. Sie waren 160 X 140 pm.

gross und haben einen langen Hals
(Abb. 6).

Die Aszi gelangen erst im April
und Mai zur vélligen Reife. Sie sind
zylindrisch, 80 um lang und 13 pm
dick und haben an der Spitze eine
natjirliche Pore (Abb. 7).

Die Askosporen waren eliptisch,
hyalin und 25 ym lang und 5 um dick
(Abb. 8).

Das Krankheitsbild und die oben
beschriebenen morphologischenMerk
male von diesem auf dem Blaettern
gewachsenen Pilz wurden mit denen
in der Literatur verglichen und als
Krankheitserreger Gnomonia eryth-
rostoma (Pers) Auerw. erkannt (2,
15, 18).
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SCHLUSSBETRACHTUNG

Gnomonia erythrostoma trat erst-
mals im Jahre 1880 in Deutschland in
der Umgebung von Hamburg epide-
misch auf (5). Spaeter wurde darii-
ber aus der Schweiz, (2,9), Frank-
reich (6, 8), Italien (5), Grossbritan-
nien (21), Griechenland (7), Tsche-
choslowakei (1), und aus der UDSSR
(4, 13) berichtet. Dies ist der erste
Bericht tiiber das Vorkommen des
Gnomonia erythrostoma in der Tiir-
kei.

Aus den im Jahre 1977 in Afyon
durchgefiihrten Beobachtungen geht
hervor, dass die Krankheit nicht nur
auf Sauerkirschen begrenzt ist. Auch
die Siisskirschen werden von der
Krankheit befallen. Obwohl die
Baeume nebeneinander stehen, wer-
den Siisskirschen weniger befallen
als Sauerkirschen. Dagegen wird aus
Deutschland und aus der Schweiz be-
richtet, dass die Krankheit fast aus-
schliesslich auf Siisskirschen beg-
renzt sei (2,11,15). Spaeter wurde aus
der UDSSR Tschechoslowakei und
Jugoslawien berichtet, dass die Apri-
kosen ebenfalls durch G. erythrosto-
ma befallen werden (1, 4, 13, 16).

Obwohl die Krankheit im ganz
Europa weit verbreitet ist, wurde ein

epidemisches Auftreten sehr selten
beobachtet. G. erythrostoma tritt
meist in den Taelern und besonders
in regnerischen jahren auf. Das
heisst, um eine Epidemie auszuldsen,
braucht der Pilz hohere Luftfeuchtig
keit. Deswegen kommt es im jahr
1976 in Afyon zu einer Epidemie.

Um der Ausbreitung der Krank-
heit vorzubeugen, ist das Absammeln
der befallenen und an den zweigen
haengengebliebenen Blaetter eine
entscheidende Massnahme, Weil sich
der Pilzbefall nur auf die Blaetter
beschraenkt (2, 15).

Nur muss darauf geachtet werden
dass in allen Anbaugebieten diese
Massnahme sorgfaeltig durchgefiihrt
und die gesammelten Blaetter verni-
chtet werden. Ausserdem werden
auch verschiedene Mittel zur chemi-
schen Bekaempfung empfohlen, die
gute Ergebnisse bringen sollen: 2 %
Bordobriihe, 1 % NDOC, 2 % Nitro-
fen, 0,4 % Zineb (2,13,21).

Unter tiirkischen Verhaeltnissen
sollen weitere geeignete Bekaemp-

fungsmassnahmen noch untersucht
‘werden.

OZET

AFYON ILI VISNELERINDE YAPRAK KAHVERENGILILiGi
HASTALIGI ETMENININ SAPTANMASI

Afyon 1li vigne alanlarinda gérii-
len Yaprak Kahverengilesmesi hasta-

Liginin etmenini saptamak amaciyla
1977 yiinda Bélgede incelemeler ya-
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pimigtir. Yapilan bu incelemelerde,
hastalifin biitlin bélgede yaygin ve
zararli oldugu goritilmiistiir. Toplanan
hastalikl bitki 6rneklerinin' incelen-

mesi sonucu hastalik etmeninin Gno-
monia erythrostoma oldugu anlasil-
mig ve hastaligin belirtileri ve etme-
nin morfolojik ozellikleri saptanmig-
tir.
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Flecken auf den Blaetterr

Abb. 3: Die Pyknidien in
dem Balttgewebe 100 X

Abb. 2: Die gerollten und vertrocknetecn

Blaetter an den Zwe'gen

Abb. 4: Die Pykniosporen
des Pi'zes 2000 X



Abb. 5: Die Perithecien im
Innern des Blattes 50 X

Abb. 7: Die Aszi des Pilzes 400 X

, Abb. 8: Die Askosporen des Pilzes. 400 X
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Der bakterielle Maulbeerbrand verursacht durch

Pseudomonas mori (Bayer et Lambert) Stevens

Ozden GINAR

Lehrstuh! fiir Pflanzenschutz, Landwirtschaftliche
Fakultaet der Cukurova Universitaet, ADANA, TURKEI

ZUSAMMENFASSUNG

Im Jahre 1976 wurde in Adana der Maulbeerbrand, verursacht durch
Pseudomonas mori, auf Blaettern und Zweigen der Maulbeerbaeume fest-

gestellt.

Aus erkrankten Blaettern wurden Bakterienisolate gewonnen. Diese

konnten im Vergleich mit anthentischen Isolaten auf Grund der an kiinst-
lich infizierten Maulbeerbaeumen, -blaettern und- zweigen, hervorgeru-
fenen Symptomen und ihrer physiologischen Eigenschaften eindeutig als
Pseudomonas mori identifiziert werden.

EINLEITUNG

Im Zeitraum zwischen Mai und nekrotische  Flecke verschiedener

Oktober-1976 wurden die Krankheit-
serscheinungen an den Blaettern der
Maulbeerbaeume in Adana beobach-
tet, die den bakteriellen Symptomen
aehneln. Die typischen Symptome
dieser Krankheit sind durch die Ab-
bildungen 1 und 2 wiedergegeben.
Auf den Blaettern erschienen un-
regelmaessig dunkelbraun gefaerbte

Grosse (2-8 mm Durchmesser). Die
Flecken waren von einem gelben
Hof umgeben. Auf den Adern und
Mittelrippen entstanden ebenfalls
Flecken. Wie die Abbildungen 3 - 4
zeigen, kdnnen die Blaetter durch die
Wirkung dieser Krankheit missges-

-taltet sein. Bei dem fortgeschrittenen

Krankheits-stadium trat Zerreissun-

g
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gen der Blattlamina auf, faerbten
sich schwer erkrankte Blaetter gelb,
die spaeter abfielen. In der Tiirkei
wurde der bakterielle Maulbeerbrand
zum erstenmal von Bremer et al.
(1947) beschrieben. Danach wurde
von Tirkoglu und Oktem (1973)
diese bakterielle Krankheit in Mittel-

Anatolien bestimmt.

In Mittelmeergebiet befinden sich
die Maulbeerbaeume am Rand von
Gemiisefelden und Strassen sowie in
Hausgaerten. Deswegen kénnte man
sagen, dass die Maulbeere keine wirt
schaftliche Bedeutung in diesem Ge-
biet hat.

MATERIAL UND METHODEN

Isolationstechnik

Um die bakteriellen Erreger mik-
roskopisch zu untersuchen, wurden
ein kleines Blattstiickchen aus dem
erkrankten Blatt heraus geschnitten,
das neben gesundem Gewebe sowohl
die Krankheitszone wie Teile des
Blattfleckes enthielten. Bei der mik-
roskopischen Kontrolle der Preparate
haben sich reichlich Bakterien ge-
zeigt. :

Um die pathogenen Bakterien aus
den erkrankten Blattgeweben zu iso-
lieren, wurde die folgende Arbeit
durchgefiihrt:

a) Die Unter und Oberflaeche der
erkrankten Blaetter wurde mit % 70’
igen Alkohol gereinigt. Aus dem
Blatt wurden dreieckige Stiickchen
so ausgetrennt, dass die Spitze des
Dreieckes im Zentrum eines Blatt-
fleckes lag. Das Blattstiickchen
wurde mit einer ebgeflammten Pin-
zette erfasst. Die Agarflaeche wurde
mit der Spitze des Dreieckes aufges-
trichen.

10

Blattober-und-unter seite wur-
den zunaechst griindlich mit % 70’-
igem Alkohol gereinigt. Kleine be-
fallene Stiicke wurden ausgeschnit-
ten und in einem Porzellanmorser,
der mit % 96 igem Alkohol gereinigt
wurde, unter Zusatz von sterilem
Wasser kraeftig zerrieben. Aus die-
sem Extrakt wurde ein Trépfchen
mit Hilfe einer Impfése genommen
und auf Agar ausgestrichen. Aus den
nach diesen Methoden gewonnenen
Kulturen wurden Reinkulturen nach
dem Koch’ schen Plattengussverfah-
ren hergestellt.

Pathogenitaetspriifungen

Die Infektionsversuche wurden
mit 20 Bakterienisolaten ausgefiihrt.
Die Bakterienkulturen wurden auf
Hefe- Extrakt-Pepton Naehrboden
(Yeast - Extract 3 g, Peptone 10 g,
NaCl 5, Agar 10, dest. Wasser 1000
ml], pH 7.0) kultiviert und waren zum
Zeitpunkt der Infektion 3 Tage alt.
Die Bakterien wurden vom Agar ge-
spiilt und im Bausch -Lomb Spektral-
photometer die Extinktion bei 660
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nm gemessen. Die Siispension wurde
mit destilliertem Wasser soweit ver-
diinnt, dass sich eine Extinktion von
0,06 ergab. Diese Siispension wurde
mit Leitungswasser nochmal 1:10 ver
diinnt. Die zur Infektion verwendete
Bakterienkonzentration betrug dann
ca. 108 Zellen/ml.

Zum Versuch wurden belaubte
Zweige von Maulbeeren und Blaetter
getopfter Tabakpflanzen benutzt. Die
Blaetter waren, soweit das bei sol-
chen moglich ist, von gleicher Kon-
sistenz und von gleichem Alter.

Fiir die Pathogenitaetspriifung
wurden die Blaeter und Zweige von
Maulbeeren mit der Stecknadel aus-
gestrichen, anschliessend wurde die
Bakteriensiispension auf die Blattun-
terseite und auf die Zweige mittels
etwas Watte aufgebracht. Als Kon-
trolle wurde sterilisiertes Wasser
verwendet. Danach wurden belaub-
ten Zweige mit einer nassen Folie
bedeckt und nach 48 Stunden wur-
den sie entfernt. Zum Nachweis der
Infektiositaet an Tabak wurde das
von KLEMENT (1963) beschriebene
Verfahren angewendet, bei dem die
Infektion durch Injektion der Bakte-
rien Siispensionen (10® Zellen/ml) in
die Interkostalfelder der Tabakblaet-
ter erfolgt.

Physiologische Eigenschaften

Um die Identifizierung des vor-
liegenden Erregers mit notwendigen
Sicherheit durchfiihren zu koénnen,

wurde eine Kultur von Pseudomonas
mori von der National collection of
plant pathogenic bacteria, plant pa-
thology laboratory, Harpenden, Eng-
land, bezogen und die kulturellen Ei-
genschaften beider Organismen verg
lichen.

Zur Kennzeichung der verschie-
denen Isolate wurde die Entwicklung
und ihr Aussehen auf Hefextrakt-
Pepton-Agar in Petrischalen bei 20°C
nach 3-5 Tagen festgestellt.

Als weitere Merkmale wurden
untersucht:

Fluoreszenz im Medium B (Nach
KING et al. 1957)

Bei positiver Reaktion scheiden
die Bakterien ein griinfluoressiendes
Pigment in das sie umgebende Med-
ium.

Oxidasetest
1956)

(Nach KOVACS,

Als Reagens wurde % 1 iger
waessriger Losung von Tetramethyl-
paraphenylendiamin- dihydrochlorid
benutzt. Bei positiver Reaktion ver-
faerbt sich der Ausstrich innerhalb

von 5-10 sek nach KOVACS dunkel
purpur.

Milchtest (Nach KOSKER, 1971)

In 1000 ml Magermilch wurde 10
ml Bromkresol purpur (0,2 % iger)

zugesetzt. Bei einer alkalischen Reak
tion bleibt die Farbe purpur.

11
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Gelatineverfliissigungstest
(NIENHAUS, 1969)

Beimpfen der gelatinenaehrboden
durch Stichkultur etwa auf 3 cm
Tiefe. Priifung auf Proteolyse erfolg-
te innerhalb von 7 Tagen taeglich.

Naehrboden am Einstich unve-
raendert: negative, Naehrboden trich
terformig aufgelost = positiv.

Staerkehydrolysetest
(NIENHAUS, 1969)

Sterile Petrischalen mit 15 ml
Staerkeagar beschichten. Priifung
auf Staerkehydrolyse erfolgte nach 5
Tagen durch Uberschichten der Plat-
ten mit Lugolscher Losung.

Katalasetest (veraendert nach
MULLER und MELCHINGER, 1964)

Naehrboden, bestehend aus 3 g
Beef Extract, 5 g Pepton, 15 g Agar,
1000 ml dest. Wasser, wurde nach
dem Beimpfen bei 25 °C bebriitet.
Auf die Kolonien wurde % 3 iger
H,0, aufgetropft. Bei positiver Reak-
tion trat mehr oder weniger starke
Blasenbildung durch freiwerdenden
Sauerstoff auf.

Kasainetest (veraendert nach
JANKE und DICKSCHEIT, 1971)

Es wurde der gleiche Naehrboden
wie Katalasetest verwendet. Nur
wurde 10 % iger Magermilch zuge-
setzt.

Nachdem die Schalen gut bewa-
chsen waren, wurden sie mit Testlo-

12

sung (15 g HgCl,, 20 ml konz. HCI,
100 ml H,O) kurz iibergossen. Bei
positiver Reaktion erschienen aufge-
hellte Zonen neben den und um die
Bakterienkolonien.

Nitratreduktionstest (NIENHAUS,
1969).

Nitratlosung (3 g Fleischextrakt,
5 g Pepton, 1 g Kaliumnitrat, 1000 ml
dest. Wasser, pH 7,2) in Reagenzglae-
sern wurde mit den zu priifenden
Bakterienkulturen beimpft und nach
24 stiindigem Bebriiten taeglich auf
Nitritbildung gepriift.

Die Priifung auf Nitritbildung er-
folgte mit folgenden Lésungen:

A. 0,8 g Sulfanilsaeure in 100 ml
5-n-Essigsaeure gel0st.

B. In 20 ml kochendem dest. Was
ser werden 0,5 g Naphthylamin ge-
16st, die Losung vom Ruckstand ab-

gegossen und mit 5-n-Essigsaeure auf
100 m! aufgefiilt.

Nach 2, 4, 6, und 10 Tagen etwa
1-2 ml von Losung A und 1-2 ml von
Losung B jeweils zugeben.

Bei positiver Reaktion tritt so-
fort Rotfaerbung auf.

Indolbildung (veraendert nach
STAPP, 1958)

Von dem Test-Naehrboden nach
Merck (5462) zur Nitrit-und Indol-
bestimmung wurde eine 1 % ige Lo-
sung hergestellt,
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Die Priifung auf Indolbildung er-
folgte in, 2, 4, 6 und 10 Tagen. Im
Falle einer positiven Reaktion tritt
kirschrote Faerbung auf, wenn etwa
5 ml der beimpften Losungen mit 5-
10 Tropfen Indolreagens versetzt
werden.

Zur Priifung wurde Indolreagens
nach EHRLICH verwendet:

Ammoniakbildung (Nach GAR-
RETT et al. 19966)

Die Priifung auf Ammoniakbil-
dung erfolgte nach 7 Tagen. Im Falle
einer positiven Reaktion tritt sch-
warze Faerbung auf. Zur Priifung
wurde Nesslerreagenz werwendet:

H,S-Bildung (Veraendert nach
STAPP, 1958)

Von der Bouillon wurden jeweils
50 ml in 100 ml Erlenmeyer kolben
gefiillt, sterilisiert und beimpft. Nach
dem Beimpfen wurden alkalische
Bleiacetatpapierstreifen so in die
Kolben eingehaengt, dass der untere
Rand sich etwa 1 cm iiber der Naehr-
l6sung befand.

Wird H,S gebildet, so faerbt sich
der Bleiacetatpapierstreifen infolge
Bleisulfidbildung je nach Intensitaet
von unten nach oben denkelbraun
bis schwarz.

Voges - Proskauer - Reaktion
(Nach KOSKER, 1971)

Von den bebriiteten Kulturen
wurden 100 ml mit 0,6 ml -Naphthol

(6 % ige alkoholische Losung) und
0,2 ml 40 % KOH versetzt. Die Rohr-
chen wurden 10 Minute geschiitteln.
Bei positiver Reaktion ftritt rote
Faerbung auf.

Methylrot Reaktion (Nach KOS-
KER, 1971)

Es wurde die gleiche Naehrlosung
wie Voges-Proskauer-Reaktion ver-
wendet.

5 ml zu untersuchenden Kultur-
fliissigkeit wurde mit 1 Tropfen Me-
thylrot Losung versetzt..

Saeurebildung fiithrt zum Um-
schlag des pH-Indikators Methylrot:
rot (pH) gelb.

Citrat Reaktion (Nach KOSKER
1971)

Naehrlosung, bestehend aus 5 g
NaCl, 25 g MgSO, . TH,O, 1 g
NH,H,PO,, 1 g K,HPOq, 2 g Natrium-
citrat, 1000 ml dest. Wasser, 'wurde
durch Filterpapier filtriert und ans-
chliessend 0,008 % Bromthymolblau
und 2 % Agar zugesetzt.

Bei positiver Reaktion veraen-
dert sich die griine Farbe blau.

Methylenblau Reaktion (Veraen-
dert nach KOSKER, 1971)

Naehrlésung bestehend aus 5 g
Glucose, 10 g Peptone, 0,004 g Methy-
lenblau.

Im Falle einer positiven Reaktion
hellt sich die blau Farbe von Naehr-
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lésung auf. Im Gegenteil veraendert
sich sie nicht.

NaCl-Toleranz (Nach ZEHR, 1971)

Difco Nutrient Broth enthielt 4 %

NaClL

Im Falle einer positiven Reaktion
waechsen die Kulturen gut.

Nutrient Broth + 5 9, Saccarose

(Nach HEYNS, 1960)

Difco Nutrient Broth enthielt 5 %
Saccorose.

Bei positiver Reaktion waechsen
die Bakterien gut.

Ausnutzung von Aethanol

DOU, 1959)

pH-Wert von Aethanolmedium
mittels NaOH auf 7,2 einstellen und
im Autoklaven sterilisieren, jedem
Réhrchen 0,1 ml Aethonal zugeben.

(AB-

Bei positiver Reaktion Waechst
die Kultur.

Wachstum! in fliissigen Naehrsubs-

trakten (nach STAPP, 1958)

Dunham’s, Cohn’s und Ashby’s
Losungen wurden benutzt.

Saeurebildung aus Zuckern (nach

DORNER, 1932).

Nach der Sterilisation wurde dem
Naehrsubstrat die jeweilige Kohlen-
hydratverbindung in Form einer ste-
ril filtrierten Losung zugesetzt. Es
wurde jeweils 1 % ige Kohlenhyd-
ratldsung verwendet: Arabinose, Xy-
lose, Glucose, Maltose, Saccharose,
Lactose, Raffinose, Levulose.

Der zugesetzte Indikatér Brom-
kresolpurpur, vaerendert sich violett
bei niedrigerem pH-Wert wird er
gelb.

ERGEBNISSE

Pathogenitaetspriifungen

Die Ausgangskulturen waren 19
Bakterienisolate. Mit diesen Kultu-
ren wurden zum ersten Mal die Ta-
bakblaetter infiziert, um die patho-
genen Isolate zu erkennen.

Von den injizierten 19 Bakterien-
isolaten hatten nur 6 Isolate auf Ta-
bak pozitiv reagiert. Mit diesen posi-
tiv reagierten Kulturen wurden die
Maulbeerblaetter und - Zweige infi-
ziert. Die gebildeten Flecken erschie-
nen wie in der Einleitung beschriebe-
nen Simptomen.

Zur Erfiillung der Koch’schen
Postulate wurden Riickisolationen
von der infizierten Pflanzen durch-
gefiihrt. Mit den gewonnenen Isola-
ten wurden im Vergleich mit Origi-
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nalkultur von P. mori Maulbeerb-
laetter infiziert.

Die verschiedenen Riickisolate
zeigten die gleichen Krankheitsymp-
tome wie die Originalkulturen. Im
Virulenzgrad ergaben sich geringe
Unterschiede.

Physiologische Eigenschaften

Auf Hefeextrakt-Pepton-Agar bil-
deten die Isolate durchsichtige, weis-
se, runde, glatte, flache Kolonien.
Die typischen Krankheitssymptome,
wie sie auf dem Feld beobachtet wor-
den waren, zeigten nur solche Isolate.
Deswegen wurden fiir die weiteren
Untersuchungen nur zwei typischen
Isolate dieser Gruppe verwendet.

Die Ergebnisse wurden im Ta-
belle 1 und 2 zusammengefasst,



0. CINAR

Tabelle 1. Verschiedene biochemische Reaktionen bei anthentischen
und eigenen Isolaten

P. mori Isolierte Kulturen

KING Medium B
KOVACS Oxidasetest
Milchtest
Gelatineverfliissigung
Staerkehydrolyse
Katalasetest
Kazeinetest
Nitratreduktion — —
Indolbildung - —
Ammoniakbildung
H,S bildung () ()
VOGES—PROSKAUER Reaktion
Methylrot Reaktion

Citrat Reaktion

Methylenblau Reaktion
NaCl-Toleranz

re [ J3d

|
l

|
|

3 +17
++ |

~~
'
~
N

NutrientBroth + 5 ‘% Saccharose + +
Ausnutzung von Aethanol — —
COHN'’s Naehrlosung —
DUNHAM'’s Naehrlosung + +

ASHBY'’s Naehrlosung

Tabelle 2. Saeurebildung aus Zuckern durch Orginal-Kultur
und eigene Isolate

P. mori Eigene Isolate
Arabinose r B
Galactose = ~+r
Glucose + -
Lactose = o
Levulose + =
Maltose = e
Raffinose + e
Saccharose + 4
Xylose =+ =
+ : Reaktion positiv; () : Reaktion fraglich; —: Reaktion negativ

15
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Diskussion

Die von uns untersuchten Bak-
terienisolate konnten also auf Grund
der an Maulbeerbaeumen hervorge-
rufenen Symptomen und der physio-
logischen Eigenschaften (Tab. 1 und
2) eindeutig als Pseudomonas mori
identifiziert werden.

Die festgestellten physiologischen
Eigenschaften unserer Isolate (Tab.
1) stimmten fast mit den fiir P. mori
beschriebenen (BREED et al. 1960;
STAPP, 1956, Tiirkoglu und OKTEM
1973) iiberein. Aber bei unseren Iso-
laten waren Ammoniakbildung und
Nitratreduktionteste negativ. Diese
Befunde stimmen mit denen von
KLEMENT et.al., 1960 nicht iiberein.
Die in unseren Testen zum Vergleich
herangezogene Originalkultur von

P.mori waren ebenfalls negativ. Aus-
serdem haben wir eine schwache
H,S-Bildung und ganz schwaches
Wachstum in Nutrient-Broth + 4 %
NaCl Naehrboden bei anthentichen
und eigenen Isolaten bestimmt.
Waehrend Breed et al. (1957). H,S-
Bildung und NaCl - Toleranz bei P.
mori negativ gefunden haben, miis-
sen wir sie nach unseren Befunden
fraglich bewerten. Ebenfalls wurde
der Katalasetest bei unserer Unter-
suchung als fragliches Ergebnis bo-
nitiert, weil sich einige Blasen gebil-
det haben. Dagegen wurde der Kata-
lasetest von Tiirkoglu und Oktem
(1973) positiv gefunden. Zum Schluss
konnen wir sagen, dass die Identifi-
kation unserer Isolate als P. mori
nicht gezweifelt werden.

OZET

BAKTERIYEL DUT YANIKLIGI (Pseudomonas mori

“Bayer et Lambert Stevens”)

1976 yilinda Adana’da Pseudomo-
nas mori etmeninin neden oldugu
dut yaniklig1 hastalig1 dutagact yap-
rak ve dallarinda saptandi. Hastalikli
dut yapraklarindan izole edilen kiil-
tiirler ve kargilagtirma kiiltiirii ola-
rak alinan orijinal kiiltirle yaprak

16

ve dallarda yapilan suni enfeksiyon-
lar sonucu olugan simptomlar ve
bunlarin fizyolojik 6zellikleri yoniin-
den birbirlerine ¢ok benzemesi nede-
niyle, izolatlar Pseudomonas mori
olarak tamilanmistir.
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Abb. 1 und 2: Flecke auf rlen Blaettern durch P. mori naturlich infiziert.

Abb. 3 und 4. Verkrimmungen auf Maulbeerblaettern
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Potato Rot Nematode (Ditylenchus destrucior) in

Erzurum Province

Hasan S. YUKSEL

Department of Plant Protection, Faculty of Agriculture
Atatiirk Un'versity, ERZURUM, TURKEY

INTRODUCTION

In Turkey no research has been
conducted on the potato tuber rots
caused by nematodes and even the
distribution of these type of rots has
not been determined. In 1976, decays
on Hasankale and Erzurum originat-
ed potatoes were noticed in stores in
a great scale. When the tuber samp-
les 'were examined, potato rot nema-
tode Ditylenchus destructor and an
. another species from the same genus
were found as the causal agents of
these rots. In November 1977, D. des-
tructor was encountered in Denizli
on Afyonkarahisar originated pota-
toes delivered to marked.

D. destructor had been accepted
as a race of Ditylenchus dipsaci be-
fore Thorne (1945), described it as an
another species. This-nematode s in-

festing most of the hosts of D.dipsaci
so from the side of host preference
feature, it’s discrimination from the
stem and bulb nematode is difficult.
But an absence of a resistant period
in the life cycle of D. destructor and
it’s sensitivity to drought differs it
from D. dipsaci. Thorne (1961), sug-
gests that it may over winter as eggs.
At the same time it was put forward
that this nematode survives in soil
on fungal hosts and: weeds. Hooper
(1973), reported that this nematode
is especially found in temperate re-
gions and mainly' loealized in North
America, many parts of Europe es-
pecially West and South Central
U.S.S.R., Some Mediterranean count-

. ries, - South Africa, Bangladesh and

Hawaii.
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MATERIALS AND METHOD

Potato tuber samples were taken
from the markets of Erzurum, the
stores of potato growers in many pro-
vincesof Erzurum such as Sogiitli,
Pasinler. The tuber samples were
studied under streo-microscope and
the penetration and infestation ways

were tried to be determined. For ob-
taining the nematodes from the in-
fested tubers, initially finely cuted
tuber samples were placed in water
for 24 hours and then passed through
30, 10, 200, 300 mesh screens.

RESULTS

According to the surveys in 1976-
71, during the harvest of potatoes in
Erzurum provinces, the degree of
infestation of D. destructor showed
great variability. Sogiitli Village of
Erzurum was found to be the most
infested area, where % 20 of the
yield were subjected to decay. In Er-
zurum under cool and moist store
conditions, the nematodes are con-
tinue to increase their population
and their spread causes the decay of
healthy tubers nearby. Also the rot-
ting of the tubers in the stores inc-
rease by the collective effect of fun-

- gal, bacterial diseases, acar (Acari-
dae) and saprophyte nematodes.

In stores the penetration of ne-
matoes. to healthy tubers were ob-
served through lenticels and region
of eyes. These results were also con-
firmed by other researchers.

When the skin of healthy seem-
ed tubers were peeled tiny, white
nematode colonies could be observed.
During the storage period these co-
lonies also increases and invades the
healthy tissue, where the colour gra-
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dually becomes darken. Consequent-
ly dark brown necrotic rots could be
seen covering all the tuber. The dis-
tinct area existed between the heal-
thy and decayed tissues is the place
where the nematodes and eggs are
found in abundance. This region to
the inside appears white and granu-
lar. Rarely very few nematodes are
present in the death tissues of the
tubers. In a state of their presence in
the death tissues it is assumed that
the nematodes are feeding on fungus
mycelia growing on the moist por-
tions of death tissues. As the damage
progresses the tissues dry and shrink
and the skin becomes leathery and
frequently cracks occur on. (Fig. 1).

Generally secondary invasions of
microrganisms occur on nematode
infested tubers. If the tubers are af-
fected only by the nematode, the in-
vaded areas showed slight depressed
lesions and colour of the skin seems
more darker. When this region open-
ed a whitish, fibrous appearance
could be seen. In this region the tis-
sues are harder. .
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OZET

ERZURUM CEVRESINDE PATATES YUMRU NEMATODU
(Ditylenchus destructor)

Patates yumrularinda zarar ya-
pan patates yumru nematodu (Dity-
lenchus destructor) Erzurum cevre-
sinde hasat zamaninda tarlada 1976
yilinda bulunmustur. Patatesler de-
polarda muhafazalar1 esnasinda bu
nematodtan daha fazla zarar gormek-

tedir. Keza ayni nematoda 1977 yilin-
da Denizli'de pazara arzedilen ve
mengei Afyonkarahisar oldugu soyle-
nen patates yumrularinda da tesadiif
edilmistir. Hasat zamaninda tarlada-
ki zarar % 20 ye kadar yiikselmek-
tedir.

LITERATURE CITED

HOOPER, D.J., 1973. C.I.H. Descriptions of
plant-parasitic nematodes. Set 2, No.
21. Commonw. Inst. Helminth. St. Al-
bans Herts., England.

HORNE, G. 1945. Ditylenchus destructor n.
sp., the potato rot nematode, and Dity-

lenchus dipsaci (Kiihn, 1857) Filipjev.
1932, the teasel nematode. Proc. Hel-
minth Soc. Wash. 12: 27-33.

, 1961. Principles of nematology.
Newyork: McGraw-Hill Book Co. Inc.,
553 pp.

21



DITYLENCHUS DESTRUCTOR

Fig. 1. Ditylenchus destructor destruction on potato tuber
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Investigations on the Optimum Growth

Temperatures and the Effectivenes of Some

Chemicals of the Phytopathogenic Bacteria
Sevil KAYA* and Ibrahim KARACA*#

ABSTRACT

Investigations on the optimum growth temperature of plant patho-
genic bacteria and effect of some chemicals on them were carried out in
1967-1970 under laboratory conditions. Species undertest showed optimum
growth at the following temperatures:

P. phaseolicola 22°C, P. maculicola 24°C, P. marginalis, E. atroseptica
P. morsprunorumv”25°C, P. tabaci 26°C, P. lachrymans. E. carotovora, X.
pelargonii 27°C, P. syringae, X. campestris, X. vesicatoria 28°C, A. tume-
faciens, C. michiganense, P. pisi 29°C, E. amylovora 32°C, P. solanacearum
35°€.

According to the results of the experiments which were carried out
using the dry-disc method in vitro conditions, antibiotics like streptomy-
cin, penicillin, kanamycin, terramycin were effective on the bacteria
which were tested. Some of the fungicides although hot as much as anti-
biotics, were also significantly effective, preferably zirthane, dithane M-
22, antracol and also sublime which is an unorganic material were positi-
vely.

*)Regional Plant Protection Research Institute, Bornova, IZMIR/TURKEY
*%) Department of Phytopathology and Agricultural Botany, University of Ege IZMIR/
TURKEY.
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INTRODUCTION

Due to its suitable climatic con-
ditions polyculture is dominantly in
practice in Aegean Region and the
bacterial diseases cause great losses
by affecting the crop cultivated in
this region.

Like all the other living orga-
nisms temperature is an essential fac-
tor on the growth and reproduction
of bacteria.

Knowing the optimum growth
temperatures of the bacteria helps a

great deal while growing them as
pure cultures without loosing their
properties (Lambin and German,
1961).

On the other hand, the tempera-
tures at which diseases can cause epi-
demics could also be established if
the optimum growth temperatures
are known.

This study deals with the chemi-
cals tested in vitro conditions and
that could be used against the bac-
terial diseases of plants.

MATERIALS AND METHODS

The bacterial cultures used in
this study were recieved from Dr. D.
Mass feller . (Berlin-Dahlem); Dr. K.

The bacteria were:

Rudolgh (Goéttingen); Dr. D. Knosel
(Stuttgart-Hohenheim); Drs.H. Mass
Geesteramis (Holland) and British
Mueseum.

- Pseudomonas solanacearum (Erw. Smith) Erw. Smith
Pseudomonas marginalis (Brown) Stevens
Erwinia atroseptica (van Hall) Jennison

Pseudomonas pisi Sackett

Pseudomonas mors-prunorum Wormald

Erwinia carotovora (Jones) Holland

Agrobacterium tumefaciens (Smith and Towsend) Conn.
Xanthomonas vesicatoria (Doidge) Dowson
Xanthomonas campestris (pammel) Dowson
Pseudomonas tabaci (Wolf and Foster) Stevens

- Pseudomonas maculicola (Mc Culloch) Stevens
Pseudomonas phaseolicola (Burkholder) Dowson
Pseudomonas lachrymans (Smith and Bryan) Carsner
Xanthomonas pelargonii (Brown) Starr and Burk holder

Pseudomonas syringae van Hall

~ Erwinia amylovora_ (Burill) Winslow et al.
Xanthomonas phaseoli (Erw. Smith) Dowson

Corynebacterium michiganense
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In growing and keeping of these
bacterial cultures, methods of Bilge-
han (1965) and Dowson (1957) were
applied.

- ...~ The determinations of the opti-
mal growth temperatures were based

on the methods given by Breed et al
(1975) and Karaca (1966). It was de-
cided to control the activity of bacte-
ria at the temperatures that are lis-
ted in Table I.

Table I. Growth temperatures that were obtained from literature and
temperatures that were checked for the effect on growth
of tested bacteria.

optimum growth Temperatures examined in
Name of temperatures mentioned order to find the optimum
the bacteria in the literature (C°) growth temperature (C°)
P. marginalis 25—26 23, 25, 21, 29,~°31
E. atroseptica 25 23,725, 27, 29 :
| P. mors-prunorum 25 23] 25, 27,229
P. pisi 27—28 29,..27,_29. .31
E. carotovora 27 29 27, 29; .31
A. tumefaciens 25—28 Vs gt s P A A e |
P. solanacearum 35—37 33, 35, 37, 39, 41
X. vesicatoria 30 26, 28, 30, 32, 34
X. campestris 28—30 20:-.28,.-30, =32 T34
P. tabaci 22—217 20, 22, 24, 26, 28, 30
P. maculicola 24—25 22, 24, 26, 28;::30
- P. phaseolicola 20—23 18, 20, 22, 24, 26
'P. lachrymans 25—27 23,125, 27, 29351
X. pelargonii 27 25~ 27="29% 31
P. syringae 28—30 26, 28, 30, 32, 34
E. amylovora 30 28, 30, 3234
X. phaseoli 31 20;-31;—33, 35
~ C. michiganense 25—217 23, 25,27, 29,- 31
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Bacterial cultures grown under
these temperatures were counted ac-
cording to Breed’s method. The
method has been established with the
help of Yaygin (1967).

Optimal growth temperature of
every bacteria species has been de-
rived from these numbers.

Chemical treatments in vitro
conditions were designed according
to randomized plots with three repli-
cates. The low and high dosages of
the organic and systemic fungicides
and antibiotics tested were given in
table 2.

Table 2. Chemicals used in trial, their active materials and dosages

Nam and percen-

Dosage

Name tage of the a.i. Formulation gr/1t water
Antracol Zinopropylen bisdit-

hiocarbomat, 70 W.P. 1,5-2,5 gr.
Cupper fungiced  Cupper oksiklorid, 50 W.P. 3- Hgr.
Dithane M-22 Manganez ethylen bis-

dithiocarbomate, 80 W.P. 2- 3gr.
Orthocide 50 Captan, 50 W.P. 2,5-3,5 gr.
Karathane Dinitro (1-methyl hepthyl)

fenil crotonate, 37 L.C. 0,3-0,6 gr.
Melprex Dodine, 65 W.P. 60-100gr.
Brassicol P C N-B, (5 W.P. 3- 4gr.
Plantvax 2,3-Dihydro-5-carboxani-

lido 6-methyl-1,4-oxathiin

4,4-Dioxide W.P. 1,25-2,5 gr.
Benlate Methyl-1-(Butylcarbamoyl-

1-2-benzimidazole carbo-

mate 150 W.P. 0,3-0,6 gr.
Zirthane Zinc dimethyldithio

carbomate, 80 W.P. 1,5- 3gr.
Penicillin Penicillin G potassium, 500.000-

100 Crystalline 250.000-

unite

Streptomycin Streptomycin sulfate 100 Solution 1- 2pr.
Terramycin Oxytetracycline, 10 Solution  1- 2gr.
Kanamycin Kanamyecin sulfate, 100 Solution 1- 2gr.
Corrasive Mercury chloride, 100
sublimate W.P. 1-  gr.
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In the trial, Dry disc method one
of the diffusion methods, has been
used (Bilgehan, 1965).

The treated discs were placed in
each petri-dish where the bacteria
were sown then these petri dishes

were inculated for 24 hours at the op-
timum temperatures found for each
bacterium. At the end of this period
the effectiveness of each chemical
was measured from the inhibition
areas formed around the disc.

RESULTS AND DISCUSSION

Optimum growth temperatures
of the bacteria under test were found
as follows:

. phaseolicola 22°C

. maculicola 24°C

. tabaci 26°C

. phaseoli 31°C
. amylovora 32°C
. solanacearum 35°C

MEMEPREETE T

Optimum growth temperatures
found for A. tumefaciens, P. lachry-
mans, X. vesicatoria, E. amylovora
and P. tabaci did not coincide with
the figures mentioned in the litera-
ture (Johnson, 1921; Gardner and
Kendrick, 1923, Patel, 1926; Riker, et
al 1930; Coley, 1931; Keit et al 1936;
Theis et al, 1950; Wiles and Walker,
1952). The reason for such a variation
could be the difference in laboratory
conditions. Thus. Chalmers (1955)
points out the fact that there can be
a F 90 % difference among the bac-
teria numbers of the milk sample
counted in different laboratories Pro-
perties such as the counting method,

atroseptica, P. mors-pruncrum ve P. marginalis 25°C

. carotovora, P. lachrymans ve X. pelargonii 27°C
. syringae, X. campestris ve X. vesicatoria 28°C
. tumefaciens, P. pisi ve C. michiganense 29°C

the difference in the composition of
the nutrient media, pH, etc. are also
efective on the optimum temperature
Especially, the difference in the com-
position of the nutrient media cause
bacteria to grow at different rates
under different temperature condi-
tions.

Depending upon the countings it
was determined that P. marginalis,
P. lachrymans, C. michiganense, X.
pelargonii and P. maculicola could
reproduce above and below their op-
timum temperatures with approxima
tely the same speed as they repro-
duce at the optimum point,
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On the other hand, it was not
possible to compare our results re-
lated to P. pisi, X. phaseoli, E. caro-
tovora, E. atroseptica, and P. mors
prunorum with the literature, since
we could not find any studies carried
on these species.

The optimum growth temperature
of P. solanacearum that reproduces
at high temperature was found as 25
30°C, 30°C and 27°C by Meier and
Link (1925), Nakata (1930) and Mo
reas (1947) respectively. During the
present study optimum growth was
obtained at 35°C which shows the
similarity with the above mentioned
results.

The effect of various chemicals
on different species of bacteria wa
found singificantly different at the
level of 1 % according to the analysis
of variance.

As there was a highly significan
difference among the effect of chemi

5T Jones, 1964; Beleva, 1964; Jenkins,
1964; Nauman, 1965; De Azevedo,
1965; Knosel and Thill, 1966; Ercoloni
et al 1967; Kapustin, 1967; Fonnes-
bach, 1969).

As the conclusion penisilin, strep
tomycin, Kanamycin and terramyecin
like antibiotics recomended against
! these bacteria firstly and it was de-
termined that the following prepa-
rations could also be used success-
fully.

P. lachrymans: Zirthane, Corrosive
sublimate, Dithane M-22

P. mors-prunorum : Zirthane, Corro-
sive sublimate, Dithane M-22

P. solanacearum: Zirthane, Corrosive
sublimate, Dithane M-22
cupper fungiced.

P. syringae : Zirthane, Corrosive sub-
limate

X. phaseoli : Zirthane, Dithane M-22

Karathane, Corrosive sublima-

te. ‘

X. campestris : Corrosive sublimate,
Zirthane, Antracol, Dithane M,
22, Karathane, Melprex, cupper
fungiced.

X. vesicatoria : Corrosive sublimate,
Zirthane, Dithane M,22,

E. atroseptica : Corrosive sublimate

nal sampling (Steel and Torrie, 1960)

Until now, several chemical
containing different active ingre
dients were tested in vivo and in vi
ro conditions against the bacteria
that studied in the present work too
Investigations ‘on this subject tha
carried out by different research
workers gave both positive and ne
gative results (Wiles and Walker
1952; Oksentiyan et al 1960; Graham
and' Zefrira, 1961; Keil and Wilson
1962; Fponek and Klas, 1963, Jone
and Parker, 1963; Nikitiva, 1963

E. amylovora : Zirthane, Dithane M,
22, supper fungiced.

E. carotovora : Antracol, corrosive
sublimate, Dithane M-22, Zirt-
hane, Karathane.

A. tumefaciens : Corrosive sublimate
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OZET
BiTKi PATOJENI BAZI BAKTERILERIN OPTIMUM GELiSME
SICAKLIKLARI VE BUNLARA BAZI ILACLARIN ETKINLIKLER]
UZERINDE ARAsTIRMALAR

Bitki patojeni bazi bakterilerin
optimum gelisme sicakliklar1 ve bazi
ilaglarin bunlar iizerindeki etkileri-
nin arastirilmas: ile ilgili ¢aligmalar
1967-1970 yallar: arasinda laboratuvar
kosullarinda Bornova Bolge Zirai
Miicadele Arastirma Enstitiislinde
yapilmigtir. Hollanda, Almanya ve
Ingiltere’den getirtilen baz1 bakteri
tiirlerinin optimum gelisme noktala-
rin1 bulmak igin yapilan c¢aligmalar
sonucunda P. phaseolicola’nin 22°Cde
P. maculicola’nin 24°C de, P. margi-
nalis, E. atroseptica ve P. mors-pro-
norum’un 25°C de, P. tabaci’'nin 26°C
de, P. lachrymans, E. carotovara ve
X. pelargonii’nin 27°C de, P. syringae
X. campestris ve X. vesicatoria’nin
28°C de, A. tumefaciens, C. michiga-

nense P. pisi’nin 29°C de, E. amylo-
vora’nin 32°C de, P. solanacearum’un
35°C de optimum olarak gelisme gos-
terdikleri saptanmigtir.

Baz ilaglar ile kuru disk metodu
kullanmak suretiyle in vitro kosul-
larda yapilan denemelerin sonucuna
gore de, streptomycin, penicillin Ka-
namycin, terramycin gibi antibiyo-
tiklerin denemeye alinan bakteri tiir
lerine karsi etkili olduklari, bunlarin
yaninda baz1 fungisitlerin antibiyo-
tikler kadar olmamakla beraber iizer
lerinde durulabilecek derecede etki
gosterdikleri, bunlarin i¢inde zirtha-
ne, dithane M,22 ve antracol’'un ter-
¢ih edilebilecegi ayrica anorganik bir

y , madde olan sublimeninde olumlu et-

kide bulundugu sonucuna varilmig-
tir.
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kit oot :of-N s, dnfection Times n Yield of

Five Tomato Varieties.

Tomris TURKOGLU

Regional Plant Protection Research Institute, Bornova, [ZM¢R/TURKEY

ABSTRACT

The effect of virus infection times on five tomato varieties was studied
at two different stage. Artificial inoculations of tobacco mosaic virus and
‘tomato streak virus were carried out at two different stages. Results in-
dicated that late inoculations were less effective than earlier inoculations
‘and the variety Red to was less affected among the other varieties.

INTRODUCTION

It is well known that virus dis-
eases cause great losses of yield ei-
ther quantitatively or qualitatively.
Tomato crop suffer from both. Quan-
titative losses are yield reduction
such as smaller and fewer fruit per
plant, whereas qualitative loss are
usually involved in lower market va-
lues. Both cases produce an impor-
tant economical loss.

According to the statistics 8.219.000
tons of vegetables were produced to-
tally in Central Anatolia and 25 % of
the total crop was tomato in 1973
(Anonymus, 1973).

Klinkowski (1968) reported that
virus diseases of tomatoes cause 10 %
loss of yield on average. If this is so,
the estimated crop losses due to the
virues will reach up to 205.000 tons
for tomato in the year of 1973 at least
Reports related to crop losses of to-
matoes are very few for Turkey. Yor-
ganci (1975) worked on the yield loss
of tomatoes caused by viruses and
found that flowering stage of plants
‘was more susceptible that green fruit
stage and reaction of varieties were
different against the infection. The
inoculation stage was the main factor
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affecting crop losses. In the work of
Tekinel (1973) it '‘was reported that
tomato plants infected with tomato
mosaic virus by 26.7 % and with to-
mato streak virus by 0,6 %.

In the present work, susceptibi-
lity of five tomato varieties which
were grown commercially in Central
Anatolia were checked against the in-
fection by two viruses at two diffe-
rent stages.

MATERIALS AND METHODS

The viruses used in this work
were tobacco mosaic virus (TMV)
and tomato streak virus (TSV). They
were obtained from naturally-infec-
ted tomato plants collected from
fields and maintained in Nicotiana
tabacum cv. White Burley. Regular
inoculations to young stock plants
were made to obtain viruses in high
concentrations and inocula were pre-
pared from infected mature leaves
by macerating 1 gr fresh leaf-tissue
with the addition of 4 cc 0.1 M phos-
phate buffer pH 7.0, then the pulp
was sgueezed through double muslin.
“Celite” was used as abrasive and ad-
ded to the inocula before inoculations

Seeds of five tomato varieties,
namely VFN 8, Red top U.C. 156,
Campbelle 2 and Es 24, were sown in

RESULTS AND

After fruit setting was completed
but before the ripening initiated the
fruits set on the first three clusters

wooden-boxes and tomato seedlings
were transplanted into the field
about six weeks after seeding. Ran-
domised Blocks experimental design
was used with three replicates.

Separate plants of the same
varieties were artificially inoculated
TMV and TSV at two different sta-
ges. First inoculations (seedling
stage) were made four weeks after
transplanting and second inoculations
(flower stage) were followed this
two weeks later.

Reduction in yield was assayed by
set of fruits for the first three clus-
ters. Results were analysed according
to Analysis of variance and “Duncan
test” were applied whenever neces-
sary.

DISCUSSION

were counted. The average number
of fruits were given on table 1.
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Inoculat. L. Replicate IILReplicate III.Replicate Mean
Stage Virus Varieties Cont. Infect. Cont. Infec. Cont. Infec. Cont. Infec
VFN 8 740 420 540 360 540 380 6.06 3.86
Redtop 5.00 380 560 280 420 420 490 3.60
TMV Campbelle24.60 180 7.00 240 560 480 573 3.00
UC.156 540 160 680 200 6.80 340 6.33 233
Es 24 5.00 320 6.00 220 6.00 220 566 253
Seedling VFN 8 360 400 560 460 260 1.60 393 340
Stage Red top 420 440 940 380 940 360 766 393
TSV Campbelle2 540 320 800 6.60 940 6.00 760 5.26
UC. 156 940 300 7.60 420 460 260 726 3.26
Es 24 500 180 620 280 580 300 633 253
VFN 8 460 6.00 340 100 1720 520 506 4.06
Red top 1280 780 720 5.00 1000 3.20 10.00 5.33
TMV Campbelle2 6.20 340 340 220 820 3.20 6.60 293
UC. 156 860 520 6.00 460 7.60 620 1740 6.46
Es 24 820 640 520 320 660 880 666 6.13
Flowering VFN 8 620 560 340 380 640 340 533 4.9
Stage Red top 1420 11.60 460 520 10.80 8.80 13.20 8.53
TSV Campbelle2 840 5.00 540 5.00 760 5.20 7.13 5.06
UC.156 9.00 580 860 400 640 480 8.00 4.86
Es 24 860 3.00 720 300 800 480 793 360

When the results were analysed
according to the analysis of variance
a 1'% significant difference obtained
between the yield of control and ino-
culated plants both in seedling stage
inoculations and flowering stage ino-
culations.

There was no significant diffe-
rence among the varieties inoculated
at seedling stage whereas the varie-
ties affected differently from the ino-
culations at flower stage. The diffe-

rence between the varieties inoculat-
ed with TMV at flower stage was
found to be significant at the I 9%
level. “Duncan test” was applied and
the following results were obtained:

Red top A
U.C.156 AB
Es 24 AB

Campbelle 2 C
VFN8C !
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Flower stage inoculations with
TSV gave almost the same results as
Red top being the most fruitful vari-
ety and others fell into the same
group.

It is clearly shown that the to-
mato varieties under test were af-
fected by the inoculations of both vi-
ruses either at seedling or at flower-
ing stages. Alexander (1950) report-
ed that TMV reduced the yield in
glasshouse by 13.2 % and the greatest
reduction occurred during early part
of season. In the present study it
was also observed that inoculations
which 'were carried out at seedling
stage resulted in greater losses. Fruit
yield, or in other words, number of
fruit decreased severely.

According to Crill et al. (1973)

decreased yields were due to signifi-
cant reductions in number of fruit
per plant as well as decreased weight
of individual fruit. This was also ob-
served during the course of this
study where the fruit of early infec-
ted plants were smaller and fewer.

Alexander (1952) inoculated three
different varieties of tomato plants
with TMV at three different dates
and found that later inoculations
caused less reduction in yield. In the
present study the plants were less
affected from the flowering stage
inoculations.

Reaction of the varieties found to
be different against the late inoculat-
ions. Analysis of the results showed
that the variety Red top was the
least affected.

OZET

VIRUS ENFEKSIYON ZAMANLARININ DOMATES CESITLERINDE
VERIME ETKIiSI

Orta Anadolu’da yetigtirilen VFN
- 8, Red top, Campbelle 2., U.C. 156 ve
Es 24 domates cesitlerini tiitiin mo-
zayik virusu ve domates tek viruslu
cizgi hastali1 inokulasyonlarina kar-
s1 reaksiyonlarinin incelendigi bu ¢a-
lismada virus inokulasyonlarinin ve-
rim iizerindeki etkisi ve dayanikli
cesitler aragtirilmigtir.
Cok faktorlii tesadiif bloklar: de-
neme desenine gore ii¢ tekerriirlii

olarak kurulan denemede gerek fide .

devresi, gerekse cicek devresi inoku-

36

lasyonlarinin verimi azalttig1 saptan-
mistir. Fide devresi inokulasyonla-
riyla cicek devresi inokulasyonlar:
verim iizerinde farkl etkiler meyda-
na getirmig ve ge¢ inokulasyonlarin
daha az iiriin kaybina sebep oldugu
saptanmagtir. '

Fide devresi inokulasyonlar1 ge-
sitlerin verimleri arasinda bir farkh-
lik yaratmamisg; fakat kontrol bitki-
lerin verimleriyle agili bitkilerin ve-
rimleri arasinda % 1 seviyesinde

“6nemli farklihk bulunmugtur. Cigek
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devresi inokulasyonlarinda cesitler
arasinda da farkhilk bulunmus ve
inokulasyonlardan en az etkilenen
gesidin Red top cesidi oldugu sap-

tanmigtir. U.C. 156 ve Es 24 cesitleri
ikinci grupu VFN 8 ve Campbelle 2
cesitleri de iigiincii grubu meydana
getirmisgtir.
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Investigations on Sunflower Diseases in Thrace,
Their Rate of Existence Their Fungal Pathogens
and Their Pathogenicities
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ABSTRACT

- The purpose of this study was to determine the fungal pathogens,
which show symptoms on the above-ground parts of sunflower, their
rate of existence and spread range, and to investigate their pathogenicity
on sunflower fields of Thrace in 1975.

Observations were carried out in 227 fields, as a total number of Edir-
ne, Tekirdag, Kirklareli and Thrace part of Istanbul. Eight fungal species
were determined during the surveys: Plasmopara helianthi, Puccinia he-
lianthi, Sclerotinia sclerotiorum, Botrytis cinerea, Alternaria sp., Helmin-
thosporium sp., Rhizopus sp., and Septoria sp.

All these fungi except Plasmopara helianthi were reported on sunf-
lowers for the first time, in Turkey. All of these 8 fungi gave positive re-
sults on the pathogenicity tests. ;

INTRODUCTION
/

Seed oil production, except olive 9% of the total oil seed production (5).
oil, is mainly based on two seed oil  Sunflower is not only important in
crop, cotton and sunflower in Tur-. oil industry, but also important in
key. Sunflower is responsible for 48 animal food industry, sellulose in-

*) Regional Plant Protection Research Institute, Erenkéy, Istanbul, TURKEY
*%) Department of Phytopathology and Agricultural Botany, University of Ege, Izmir,
TURKEY.
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dustry, paint and soap industry and
in medicine. Sunflower is mainly cul
tivated in the Thrace of Turkey, 73.7
% of the total cultivation area in 1970
and 74.5 % in 1974 were taken place
in this part of the country. While
total sunflower cultivation area was
360.000 Ha in 1970, it reached to
424555 Ha with an 18 % increase in
1974. This increase became 19 % in
Thrace.

It is necessary to obtain max.
yield from a unit area instead of the
enlargement of the cultivation area.
According to the data of 1973 statis-
tics, sunflower yield was 1164 kg/Ha
in Turkey, while it was 1556 kg/Ha
in Russia, 1774 kg/Ha in Bulgaria
and 1938 kg/Ha in Yugoslavia (4).
One of the reason of decrease in the
yield is the increase of the effects of
diseases.

Symptoms caused by the patho-
gens appear in different phenological
stages. Therefore the genus of the

pathogen will be different accordxng
to the isolation time (8).

The fungus Plasmopara is the
most important one which causes
Agreat damage to sunflower. This fun-
gus can infect the plant from the

begining of germination of the seed,"

till flowering period (9). Some in-
vestigators have been reported that
when sunflower infection by P. he-
lianthi reached up to 80 %, the yield
loss became 48 % which is an unneg-
ligible figure (20).

40
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Puccmla sp. can be seen during
flowering period in every field where
sunflower is cultivated. It is found
mostly on the leaves although could
be seen on every parts of the plants

9).

It is known that sunflower plants
are very susceptible to Sclerotinia sp.
which late planting was applied (21)
Sclerotia could be formed in the
stalks and acliacent to root of the
dead plants (15).

Septoria sp. is only seen on the
leaves (10). In every stages on the
growth period of the plant, leaf
lesions with dark margins caused by
this fungus can be obserbed 9).

Alternaria sp. is generally, not
seen until the flowering period (9).
Infection can be obserbed on mature
leaves as necrotic leaf lesions and a
severe infection can cause defoliation
(7). Symptoms can be seen on the
stalks of seedlings and on mature
plants heads (16).

Rhizopus sp. causes head rot
which starts from the edge and mo-
ves to the center. Consequently the
head appears a thorn-up-pattern (15-
18). Most effective period of Botrytis
sp. which causes grey rot is the time

when the head matures (2-3).
Lesions on the leaves caused by

Helminthosporium resemble to those
lesions caused by Alternaria sp. (11).
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MATERIALS AND METHODS

This study covers Edirne, Tekir-
dag, Kirklareli and Istanbul provin-
ces of Thrace. Survey was carried
out in these 4 provinces and 19 dis-
tricts, including 111 villages. Fields
that observed were 227.

Sunflower planting time differed
in fields where survey was conduc-
ted, according to different climatic
factors. Planting period starts from
the end of March and continues
until the end of May. The common
sunflower variety which is cultivat-
ed in the area is VNIIMK 8931. Pere-
dovick and VNIIMK 1646 varieties
are cultivated in small amount.

This study was carried out in or-
der to determine the pathogens found
on the above ground-parts of sunf-
lower and their sensitivity to these
pathogens and the extension rate of
the infected plants in the fields.

In our surveys 100 plants from
each sample units were observed.
For this, 20 plants were sampled
randomly from center and margins of
each units and these plants were
counted as healthy or infected.

Rough-identifications of the fun-
gi were made on isolations obtained
from the symptom - giving parts of
the plants. Definite identifications
were made after isolation and pure
culture preparations of the patho-
gens.

In pathogenicity tests, the fungi
Sclerotinia, Botrytis, Alternaria, Sep-
toria, Rhizopus and Helminthospo-

N

rium which were isolated from the
surveyed area in 1975 and obligate
parasites Plasmopara and Puccinia
were tested. Botrytis and Rhizopus
were tested in the field and the
others in pots in the greenhouse.

Field and greenhouse tests were
carried out according to random
block design with 5 replications. The
fungal isolates, except Plasmopara,
Puccinia and Sclerotinia, were placed
in petri dishes containing 20 ml 2 %
PDA and they were incubated for 15
days in 20°C. There was infected
plant debris in the pots where Scle-
rotinia was tested. Besides, sclerotia
of the fungus were mixed to the soil
during the seed planting in this tests
(13). Plants used in pathogenicity
tests were in two-true leaf stage. Iso-
lates in the petri dishes were mixed
with 0.5 liter sterile-distile water se-
parately and spore suspensions were
prepared. Anuredospore suspension
of Puccinia is prepared from the in-
fected leaves collected from the sur-
vey area. Inoculum for each isolate
is applied by a fine brush or sprayed
to the leaves of the plants (13).

Spore suspensions of Rhizopus
and Botrytis were prepared by wa-
shing the surface of the agar in petri
dishes and these suspensions were
injected in to the bottom section of
the sunflower heads by using a sy-
ringe (13,17). ]

Readings of the field and green-
house tests were made 20 days after
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the inoculation. The plants were clas

sified .as healthy and diseased.
Infection rate among sunflower

plants in each field and the rate of

RESULTS AND

The fungi found in sunflower
fields during 1975 surveys and the
rate of fungal genera in each sample
center are given in table 1.

Plasmopara helianthi was the
most common and effective fungus in
the surveyed area. This fungus
causes downy mildew on sunflowers
and this disease was observed in
every stage of the development of
sunflowers. When the plants were in-
fected during seedling stage, plants
can not develope normally and can
not produce head, then wither and
dry. It was determined that plants
infected in later stages, became stun-
ted produced the head earlier than
the healthy plants and their seeds on
the head were empty (fig. 1). These
plants, also, can be broken from the
stem very easily, and their leaves be-
come curled (fig. 2). It was observed
that lower side of the leaves show a
mass of sporangia and sporangio-
phore of the fungus first along the
veins, then this white cottony mass
covers the whole surface (fig. 3,4).
When stem was cut longitudinally,
necrosis was observed in the xylem,
pholem and the pith.

Puccinia helianthi Schw., the
causal agent of sunflower rust, was
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the extension of the fungi infecting
sunflower plant in the region were
determined (14).

DISCUSSION

observed in the surveyed area during
the period of flowering time till har-
vest of the sunflowers. It was also
observed on the sunflowers planted
in late season, although carried no
flowers. Rust pimples were formed
first underside of the leaves (fig. 5).
later it covered the whole plant. In
some cases rust pimples were obser-
ved underside of the heads (fig. 6).
This fungus is reported on sunflow-
ers for the first time in Turkey.

Sclerotinia sclerotiorum was ge-
nerally more effective on sunflowers
grown on heavy soils. First symptom
caused by S. sclerotiorum was wither
ing, later, plants dry (fig. 7). The
fungus wither the plant pith (fig. 8)
and produce plenty of scleroti there.

Alternaria sp., Helminthosporium
sp., Septoria sp. which were isolated
from the surveyed area, caused only
leaf lesions. Leaf lesions caused by
Septoria sp. were found in two sec-
tions of the area. One of them, Yerli-
su district of Kesan and Devecatagi,
village of Kirklareli province. Symp-
toms observed in both places were
seen on young plants (fig. 9).

Alteranria leaf spot was common
on sunflowers in the region. Leaf
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SUNFLOWER DISEASES

spots were generally located on the
lower leaves. Later in the season
these leaf lesions coalesce and the
whole leaf dries (fig. 10).

Helminthosporium sp. was seen
to cause different leaf lesions than
Alternaria sp. (fig. 11). Helmintho-
sporium sp. was found in Kayapa vil-
lage of Edirne province and Inecik
and Biyikali village of Tekirdag pro-
vince.

Botrytis cinerea and Rhizopus sp.
were found only on head infections
of sunflowers (fig. 12, 13, 14, 15). B.
cinerea was found only in Saricaali
district of Liileburgaz and in Ipsala.
Botrytis and Rhizopus symptoms on
the underside of the sunflower head
look alike.

Extension rate of the fungi de-
termined in the surveyed area is gi-
ve in table 2. It was observed that
Plasmopara helianthi was dissemina-
ted to the whole area. Puccinia he-
lianthi, Alternaria sp., Sclerotinia
sclerotiorum were partially disse-
minated the area.

During surveys, 8 fungi were
found causing infection on sunflower.
Pathogenicity tests of these 8 fungi
and the results they showed were
given in table 3.

It was determined that firstly,
Plasmopara helianthi and secondly
Puccinia helianthi and S. sclerotio
rum have the potential in causing
epidemics in the region. Alternaria
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sp. was not in economical level and
infection potential was low for sun-
flower. Same can be said for the
other fungi found in sunflower fields
in Thrace.

It is quite that, pathogens which
cause mildew, rust and stem rot can
initiate epidemics if the preventive
measures were not fulfilled. On the
other hand, pathogens seem to be not
important now may be a problem la-
ter. Preventive measures can be ap-
plied as for short term or long term.
For the short term preventive mea-
sures, chemical applications are the
first action; but, in chemical appli-
cations against Plasmopara helianthi
in the countries where sunflower is
grown, it is not reached to a definite
conclusion (1, 19). However, studies
continue on subject. Chemical control
against Sclereotinia sclerotiorum and
Puccinia helianthi were successful in
some countries (13). It is necessary
to study on this line in our country,
too; because, especially rust, has
reached to a level that can cause
problems in the long run. In the first
place, resistant varieties should be
studied. Some investigators report
promising results (2, 12). This type
of studies should be undertaken in
our country.

The other important point is that
the seed given to the growers must
be clean and certificated. Becasue,
Plasmopara, Puccinia and Sclerotinia
can be carried in/on the seed (6,12).
This problem is important, too.



L80 e o L0 IS e U el e S e S T .Immwln —_ = = — ; mmmmﬁuw«_fﬁpom

e B e — —FARESTRTE ¥ ds euroydeg
G0 @ — = —— Em 0 D —m e — — g - - @ — = — ; ‘ds sndoziyy
BT — = —— —i— —iF — —0-—= ®W —-F g% P 5 —% T ¢ s milasopummeg
9'9T 99'99 0'6Z 00T —  99'9T 002 SL'8C wm.ﬁ — —eT9 406 — — _'60°66 9THI SL9I 919l IT'II 'ds eLRUINY
®e — | —Tlawa—3¥HLg] — —a-5 ML 00285 dple ¢ o WNIOHOIAS 'S
8E°6C €€ mm — 001 8 8 99'99 0'0% 2¥'IZ 98'CF SS'SE LT'Th ST9S PT'L — €€'8G YO6L ¥I'L G69 — 9991  [WUEMRY BN
6%96 001 00T 00T 00T 00T 00T 00T 00T 00T 00T OOT 00T 009 €§'88 00T LG'8L GL'E6 00T 998 fuyueroy exedowseg
il “plidniii, i | : _
ze o8l |28 =fe | 5|8 g 9 e |g | d|EE] 2
348|528 | B BFl2 | F19 = S Bl £ 48 |egu| B 2
) e | B S | o = £ 9 273 = | ® ol B o = o ©
- ) & & 2 | B = R < - _ o: @ e
| w o o] 0 =l
& e — ) | ~ . ‘ ! ". 2
! | o ! ]
2 T ; | _ , 3
B _ | o
1

9d[] ZONIBIN SuUIIPYH

9J[] ZONIAIN FepIIa,

35[1 ZAMISTAL T[SIRILS]

|
|
|
|
|
|
|
|
|
‘
i
!

By m 4 f

si9juado Surjdweg

BaIE PIKdAINS 9Y} Ul PauIULIa)ap 1duny ayj} Jo Ijel cowmcmﬁnmz.m CICLAA



SUNFLOWER DISEASES

Table 3. Infecting rate of the 8 fungi tested for pathogenicity

Replications

Fungi I I II1 v V  Average
S. sclerotiorum 66.6 44.4 77 e Vi 8 33.3 59.9
Alternaria sp. 444 444 33.3 66.6 444 46.6
Helminthosperium sp.  22.2 33.3 11.1 33.3 22.2 244
Septoria sp. 0 1kt 0 0 11.1 44
Botrytis cinerea 100 100 83.3 83.3 83.3 89.9
Rhizopus sp. 100 100 100 100 100 100
Plasmopara helianthi  77.7 66.6 66.6 44.4 66.6 64.3
Puccinia helianthi 33.3 444 22.2 22:2 1111 26.6
OZET

TRAKYA BOLGESINDE AYCICEKLERINDE GORULEN HASTALIK-
LARIN ORANI, BELIRTILERI, FUNGAL ETMENLERI VE

ETMENLERIN PATOJENISITESI UZERINDE

ARASTIRMALAR

Aragtirma, 1975 yilinda Trakya
Bolgesi aycicegi ekilig alanlarinda ay
ciceklerinin toprak iistii kisimlarinda
belirti veren fungal etmenleri, bulu-
nug ve yayginhik oranlarini ve pato-
jenisitelerini arastirmak amaci ile uy
gulanmastir.

Aragtirma bélgesine giren Edirne
Tekirdag, Kirklareli ve Istanbul
(Trakya kesimi) illerinde toplam ola-
rak 227 tarlada gozlem yapilmigtir.
Surveyde 8 fungus saptanmigtir :
Plasmopara helianthi, Puccinia he-
lianthi, Sclerotinia sclerotiorum, Bot-
rytis cinerea, Alternaria sp., Helmin-
thosporium sp., Rhizopus sp. ve Sep-
toria sp.
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Saptanan funguslardan Plasme-
para helianthi hari¢ digerleri Yurdu-
muz i¢in ayciceklerinde ilk kez rapor
edilmektedir.

Patojenisite testine alinan 8 fun-
gusun hepsi aygiceklerinde hastalik
belirtisi olusturmuslardir. Rhizopus
sp. verilen aygicegi tablalarinin hep-
sinin hastalandig1 goriilmiistiir. Bunu
Botrytis cinerea (% 89.9) ve Plasmo-

para helianthi (% 64.3)’nin hastalan-
dirdig1 bitkilerin orani izlemigtir. Bit
kilerde en az hastalik belirtisi veren
fungus % 4.4 ile Septoria sp. olmug-
tur.
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Fig. 1. A stunted sunflower plant due to downy mildeyw
Fig. 2. Wrinklings on sunflower leaves due to downy mildew
Fig. 3. Cottony mass app=arence of the downy mi'dew
on the lower side of the leaves
Fig. 4. A longituginal section of a infected plant
Fig. 5. Rust pustules on the lower side of the leaves
Fig. 6. Rust pustules on the sunflower head
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Fig. 7. Wilting and drying on sunflowers cause by S. sclerotiorum

Fig. 8. Drying in the pith of the sunflower plant cause by S. sclerotiorum
Fig. 9. Leaf spots cause by Septoria sp. on sunflower plant

Fig. 10. Leaf spots cause by Alternaria sp. on sunflower leaf

Fig. 11. Leaf spots cause by Helminthosporium sp.

Fig. 12. Roting cause by B. cinerea on the upper side of the head



Fig. 13. Roting cause by B. cinerea on the lower side of the head
Fig. 14. Roting cause by Rhizopus sp. on the lower side of the head
Fig. 15. Roting cause by Rhizopus sp. on the upper side of the head
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