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Untersuchungen uber die Biologie und Physiologische
Variation von auf Mittelanatolischen Gersten Vorkom-
menden Drechslera sorokiniana (Sacc.) Subram. and
Jain und die Reaktion der Befallenen Gerstensorten

auf den Parasiten

Hiiseyin AKTAS! und Tayyar BORA2

ZUSAMMENFASSUNG

Durch diese Arbeit konnten die Biologie und die physiologische
Variation von D. sorokiniana (Sacc.) Subram. and Jain festgestellt
werden. Dariiberhinaus wurden die Reaktionen der Gerstensorten und-
linien gegeniiber diesem Erreger untersucht. Nach 322 Tagen Beobac-
htung zur Untersuchung der Uberwinterung des Erregers wurde
festgestellt, dass der Erreger auf infiziertem Stoppelfeld sowohl auf
den Wurzeln und Wurzelhalmen als Konidien oder Myzel als auoh
im Boden als Konidien 100 % lebendig lberwintern konnte. Bei den
physiologischen Variationsuntersuchungen des Pathogens wurden 69
Isolate sieben Tage lang auf PDA—, HEA— und MEA— Naehrbdden
bei 20°C, 25°C und 30° kultiviert. Die Ergebnisse wurden statistisch
ausgewertet und bei 18 Isolaten zeigten sich Unterschiede. Die Prii-
fung auf Pathogenitaet hat ergeben, dass die 18 Isolate von D. soroki-
niana neun unterschiedliche Virulenzen aufweisen. Die Reaktionen
der 45 verschiedenen Gerstensorten und-linien, die in der Tiirkei ange-
baut werden, wurden gegeniiber der virulenteren Rasse S 96 von D.
sorokiniana getestet.

1) Institut fiir Pflanzenschutz, Kalaba/ANKARA
2) Lehrstuhl fiir Phytopathologie und Landwirtschaftliche Botanik,
\ Ege Univ., B!omnovva/IZMItR '



DRECHSLERA SOROKINIANA

EINLEITUNG

In Anbetracht der XKlimabedin-
gungen, Bodenbeschaffenheit und
der topographischen Eigenschaften
der Region kommt dam Getreide-
anbau im Mittelanatolien eine zen-
trale Bedeutung zu. So macht die
Anbauflaeche der Gerste in der Re-
gion 44.2 % der Gesamtanbaufla-
eche der Tirkei aus und die Re-
gion liefert 45.7 % der Gesamtpro-
duktion (Devlet Istatistik Enst.,
1974-1976). In der Tiirkei sind die
festen Grenzen der Anbauflaeche
schon erreicht. Da die Anbauflaeche
also nicht mehr erweitert werden
kann, miissen wir uns als Ziel set-
zen, das Ertragspotential je Flaec-
heneinheit zu steigern und dies-
beziigliche Massnahmen sofort zu
ergreifen.

‘Ausserdem ist Gerste fiir die
Rohstoff Industrie und als Export-
gut von grosser Bedeutung. In di-
eser Region, die etwa die Haelfte
der Gesamtanbauflaeche und der
Gesamptproduktion ausmacht (Te<
sun, 1968; Gokeora; 1969), stellt
D. sorokiniana neben verschiede-
nen, den Ertrag gefaehrdenden
Krankheiten, auch ein ernsthaftes
Problem dar (Abb. 1,2). So tritt
die  Blattfleckenkrankheit der
Gerste fast jedes Jahr iiberall auf
Gerstenanbauflaechen der Welt auf
und ruft erhebliche Ertragsverluste
hervor (Christensen, 1922; Mitra,
1930; Simaro et Ludwig, 1950; Reed,

1952, Oswald, 1953; Spurr and Kies-
ling, 1961; Iren, 1962; Csuti, 1965;
Karaca, 1968; Clark and Wallen,
1969; Lange de la Camp, 1971; Pie-
ning et al.,, 1977; Whittle and Ric-
hardson, 1978). D. sorokiniana ist
wichtiger Fusskrankheitserreger an
Weizen, an Gerste sowie an ande-
ren Gramineen und einigen Di-
kothylenpflanzen (Christensen,
1922; Mitra, 1930; Butler and Jo-
nes, 1949; V-Bourgin, 1949; Spra-
gue, 1950; Dickson, 1956; Kost’al,
1961; Spurr and Kiesling, 1961; Se-
idal, 1970; Ellis, 1971; Chidamba-
rem et al., 1973).

D. sorokiniana laesst sich in der
Tirkei besonders auf Gerste beo-
bachten und veranlasst in versta-
erktem Masse Beschwerden der
Produzenten. In der Region bewirkt
der Erreger einen Ertragsverlust in
Hohe von 121 kg/ha. Unter Be-
ricksichtigung der Gasamtanba-

_uflaeche der Region summiert sich

der Produktionsverlust auf 133
Tausend Tonnen, was einer Gel-
deinbusse in Hohe von 1.197 Milli-
arden T.L. entspricht. Es konnen
zwar bestimmte chemische Beka-
empfungsmittel gegen den Erreger
eingesetzt werden und es gibt in
der Tat effektive Fungizide (Reed,
1952; Machacek, 1954; Kostaal,
1961; Mills, 1969; Saur, 1967). Aber
die Anwendung solcher chemischer
Bekaempfungsmittel bringt be-
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kanntlich ernsthafte Probleme mit
sich. Um solche Probleme zu bese-
itigen, muss allem die Reaktion der
verschiedenen Gerstensorten und-
linien gegeniiber dem Krankhe-

itserreger festgestellt werden. Da-
zu ist erforderlich, die Biologie und
physiologische Variation des Pat-
hogens eingehend zu studieren.

MATERIAL UND METHODEN

Im Gebiet Mittelanatolien wur-
den aus kranken Gerstenpflanzen
Proben gesammelt und daraus 163
Isolaten von D. sorokiniana
entnommen. Pilzkulter erfolgte auf
PDA—, HEA und MEA Nanrbdden.
Es wurden an der Gerstensorte To-
kak 157/37 Blatt-Saatgut-und Bo-
deningkulationen vorgennommen.
Die Priifung auf Pathogenitaet er-
folgte an 4 Gerstensorten, die un-
terschiedliche Reaktionen auf Fun-
gus zeigten. Zwei von diesen Gers-
tensorten, Dekap und Manchuria,
sind resistente Sorten und Gateway
ist eine anfaellige Sorte nach Scha-
ren!, Die vierte Sorte ist in diesem
Anbaugebiet die meist angebaute
Sorte Tokak 157/37. Zur Erfassung
der Reaktionstypen wurden die in
der Tirkei angebauthen oder aus-
sichtsreichen 45 Gerstensorten und-
linien herangezogen.

Im Gebiet Mittelanatolien wurde
von Gerstenpflanzen je 500 ha eine
Gerstenprobe entnommen (Bora ve
Karaca, 1970). Auf diese Weise
wurden 163 Isolaten von D. soroki-
niana gewonnen.

Die Feststellung der Biologie von
D. sorokiniana wurde im Freiland
und im Institutsgarten durchge-

fiihrt. Dabei wurde fest gestellt,
dass D. sorokiniana auf infizierten
Pflanzenriickstaenden im Freiland
und in 10 em Tiefe im Boden iiber-
wintert. Hierzu wurden Wurzel—
oder Wurzhelhalmproben von etwa
2 cm Linge mit einer 1 % iger
Chlorlauge (Na-Hypochlorit = Na0
Cl) 2-3 Minuten oberflaechlich
sterilisiert (Spurr and Kiesling,
1961; Clark and Wallen, 1969; Jor-
gensen, 1974). Diese Vorbildung
wurde in der Feuchtkammer bei
22 + 2°C und 4 oder 5 Tage inku-
biert (Jorgensen, 1974). Die Koni-
dien im Boden wurden nach Le-
dingham und Chinn (1956) aufge-
nommen. Danach wurde diese Vor-
bildung im PDA-Naehrboden bei
92 + 2°C, 24 Stunden lang inkubi-
ert und es wurde beobachtet, ob
eine Konidienkeimung stattgefun-
den hat (Meronuck and Papper,
1968).

Bei der Feststellung der Belic-
htungseinwirkung auf das Wachs-
tum des Pathogens auf PDA-Medi-
um bei 25°C, wurden fiinf verschi-
edene Belichtungsperioden unten-
sucht. Der Versuch wurde in fiinf
Wiederholungen durchgefiihrt.

s T 5



DRECHSLERA
1) 24 Std. Belichtung/Tag
2) 24 Std. Dunkelheit/Tag
3) 8 Std. Belichtung + 16 Std.

Dunkelheit/Tag

4) 12 Std. Belichtung + 12 Std.
Dunkelheit/Tag

5) 16 Std. Belichtung + 8 Std.
Dunkelheit/Tag

Die Blattinokulation erfolgte im
3— Blattstadium der Gerste. (Ti-
mian, 1959; Saur, 1976). Fiir die
Inokulation wurden die Sporenkon-
zentrationen 104, 3x104, 105 2x105
und 2,7x105 Konidien/ml herges-
tellt. Ver Versuch wurde in 5 Wi-
ederholungen durchgefiihrt. Je 10
Gerstenpflanzen/Topf erhielten et-

SOROKINIANA

wa 1 ml Sporensuspension, dadurch
wurde eine gleichmaessige Benet-
zung der Gerstenpflanzen erreicht.
Die Topfe wurden 48 Stunden lang
unter Polyathylenbeutel bei ca. 100
7 relativer Luftfeuchtigkeit ge-
halten. (Mitra, 1930; Rosen, 1954;
Timian, 1959; Spurr and Kiesling,
1961; Cook and Timian, 1962; Mum-
ford, 1966; Banttari et al., 1975).
Die Pflanzen wurden acht Tage
nach der Inokulation bonitiert
(Spurr and Kiesling, 1961; Mum-
ford, 1966, Lange de la Camp, 1967;
Hagen and Larsen, 1979). Zur Bo-
nitur wurde die folgende Skala be-
nutzt.

Skala Prozentuale Befallsfiche Reaktionstypen
0 0 (Gesund) I (Ummun)
1 10 (Wenig) R (Resistent)
2 25 (Mittel) MR (Maessig Resistent)
3 40 (Hoch) MS (Meassig Anfaellig)
4 60 (Stark) M (Anfaellig)
5 80 (Sehr Stark) WS (Hoch Anfaellig)

Der prozentuale Blattbefall je Topf wurde nach acht Tagen wie

folgt errechnet (Saur, 1976).

Prozentualer Blattbefall
(Krankheitserscheinung) =

Summe der prozentualen Befalls-
fleachen der Einzelblaetter Je Topf

Je Topf

Bei den Boden— und Samenino-
kulationen wurden acht unterschi-

edliche Methoden gepriift. Der Ver-
such wurde in fiinf Wiederholun-

gen durchgefiihrt.
1) Samen-Inokulationen

1) Schamen A.L. Montona Univ. Dept. of
Plant Pathology USA.

Gesamtzahl der Blaetter Je Topf

2) Samenkeimlinge in Kulturen

3) Getrennte Pflanzen-Inokulati-
onen

4) Gesamte Pflanzen-Inokulati-
onen

5) Kultur-Inokulationen

6) Stroh-Inokulationen

7) Inokulationen mit befallenem
Gerstenpflanzenmaterial

oo —d =
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8) Saat-Inokulationen
Bei den Boden— und Saatguti-
nokulationen wurde 30 Tage nach

Skala Symptome

Inokulation bonitiert. Hierzu wur-
de folgende Skala gebraucht. (Sa,
ur, 1976).

0 Gesund

1 Schwache Braenung (nur Coleoptile)

3 Mittlere Braeunung (Blattscheide gebraeunt)

5 Starke Braeunung (Coleoptil und Blattscheide gebraeunt
und Blattflecken)

q Abgestorben

An den ausgewdhlten Isolaten
wurde physiologische Variation im
Klimaschrank (Fa. Kottermann)
in finf Wiederholungen unter-
sucht. Die Isolate wurden bei 25°C
auf PDA-Naehrboden Kkultiviert
(Mitra, 1930; Andersen, 1952;
Clark and Dickson, 1956; Spurr

and Kiesling, 1961; Morton, 1962;

Wood, 1962; Saur, 1976; Hagan and
Larsen, 1979). Je Petrischale wur-
de 20 ml PDA-Medium ausgegos-
sen. Im Klimaschrank wurden sie
7 Tage bei 25°C inkubiert. Dabei
wurden die durchschnittliche taeg-
liche Wachstumsrate, die Myzel-
wachstumsform sowie die Kolonien-
farbe festgestellt. Hierzu wurden
163 Isolate von D. sorokiniana bo-
nietiert und nach statistischer
Auswertung zeigten 69 Isolate Un-
terschiede.

Bei den physiologischen Variati-
onsuntersuchungen wurden 69 Iso-

" bei

late von D. sorokiniana 7 Tage lang
im Klimaschrank auf PDA—,
HEA— und MEA— Naehrboden bei
20°C 25°C und 30°C Kultiviert. Da-
wurde die durchschnittliche
Wachstumsrate pro Tag, die Myzel-
wachstumsformen, die Xolonien-
farbe und die durchschnittliche
Konidiendichte der Isolaten unter-
sucht. Die Sparenkonzentrationen
wurde im 103 sporensuspension
gezaehlt (Mumford, 1966)

Die Untersuchungen zur Prii-
fung der Pathogenitaet wurden mit
18 Isolaten, an 4 Gerstensorten (De-
kap, Manchuria, Gateway und To-
kak 157/37), die unterschiedliche
Reaktion auf Funges zeigten, durch-
gefuhrt. Hierzu wurde eine Dichte
von 105 Konidien/ml hergestellt
(Saur, 1976). (Je 40 ml Sporensus-
pension wurde 1 Trophen Tween-80
zugegeben (Timian, 1959; Yegen,
1976).

—



DRECHSLERA SOROKINIANA
ERGEBNISSE UND DISKUSSION

1. Die Uberwinterung des Patho-
gens

Es wurde die {iberwinterung von
D. sorokiniana als Myzel und als
Konidium studiert. Es wurden da-
bei sowohl im Freiland als auch
im Institutsgarten ab 5.10.1978 zu
unterschiedlichen Zeiten Proben
entnommen (Tab. 1) Im Rahmen
eines 322 tigigen Becbachtungsze-
itraumes wurde festgestellt, dass
der Fungus in infiziertem Stoppel-
feld sowohl an den Wurzeln und
Wurzelhalden als Konidien oder
Myzel (Abb. 5) als auch im Boden
als Konidien (100 % lebendig)
uberwintert. Dieses Ergebnis sti-
munt iiberein mit denen von Chris-
tensen (1922), Dickson (1956), Miil-
ler (1958), Kos’al (1960), Ammon
(1963), Chinn and Tinline (1964),
Karaca (1968), Meronuck and Pep-
per. (1968), Seidel (1970) und oJr-
gensen (1974). Der Pathogen bleibt
auf infizierten Pflanzenriickstaen-
den in 10 cm Tiefe 6 bis 7 Monate
106 % lebendig. Erst nach 9 bis 10
Monaten unter gleichen Bedingun-
gen setzt sich die Vitalitaet des
Pathogens auf 40 % herab.

Die Konidien von D. sorokiniana
tiberleben den Winter im Boden
vollstaendig. Aber wenn die Inku-
bationszeit verlaengert wird, so ver-
ringert sich die Konidienpopulati-
on in normalem Boden im Gegen-
satz zum sterilen Boden (Chinn and
Ledingham, 1958; Boosalis, 1960 a,
b und 1962). Zieht man die Viel-
zahl der Antagonisten des Parasi-

ten in Betracht, so diirfte die Ver-
ringerung der Konidienpopulation
in normalem Boden verstaendlich
sein. Dieses Ergebnis stimut tiberein
mit denen von Campbell (1958),
Chinn and Tinline (1964), Boosalis
(1965) und Nair (1968).

Zum Schluss kann gesagt wer-
den, ‘dass der Pathogen auf dem -
infizierten Stoppel als Konidien
und Myzel und im Boden als Ko-
nidien 100 % lebendig iber win-
tert, so dass er staendig imstande
ist, neue Wirtspflanzen zu infizi-
eren und auf bereits infizierten Fel-
der seine Vitalitaet weitgehend
aufrechtzuerhalten.

2. Die Feststellung der Optimalen
Belichtungsdauer von D. soro-
kiniana

Bei der Feststellung der Belic-

htungsdauer wurden die folgen-
den Alternativen herangezogen,;
Dauerlicht, Dauerdunkel, 8 Std.
Licht 4+ 16 Std. Dunkel, 12 Std.
Licht + 12 Std. Dunkel, 16 Std.
Licht + 8 Std. Dunkel. In diesen
Belichtungsalternativen wurde D.
sorokiniana in PDA-Medium bei
25°C auf seine durchschnittliche
Wachstumsrate pro Tag, Sporen-
konzentrationen,  Konidiengrosse
und auf die Anzahl der Septa hin
untersucht. Dabei stellte sich he-
raus, dass die Belichtungsdauer
von 12 Std. Lich + 12 Std. Dunkel
die glinstigste Kombination dars-
tellt. Die Ergebnisse sind aus den
Tab. 2,3 und au Abb. 6 zu entneh-
men,

Y -
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DRECHSLERA SOROKINIANA

Mit Hilfe von Blattinokulationen
wurde der Einfluss der Inokulum-
dichte auf den Befal und die Inku-
bationsdauer festgestellt. Dabei
wurde mit sechs verschiedenen
Inokulationsdichten gearbeitet, die
zwischen 104 und 2,7 x 105 Koni-
dien/ ml variierten (Tab. 4). Die
Zunahme der Inokulumdichte von
10* Konidien/ml um das bis 5-fache
bewirkte eine Zunahme der Kran-
kheit. Die empfindlichen Gersten-
pflanzen konnen aber die Resis-
tenz vortduschen, wenn die emp-
findliche Reaktion derselben Pflan-
zen deutlich. Wenn die Inokulum-
dichte 105> Konidien/ml betraegt
oder das 2-bis, 2,7-fache derselben,
so lassen sich bei dem prozentualen
Blattbefall merken. Nach einer
bestimmten Inokulumdichte laesst
sich der prozentuale, Blattbefall
aber nicht mehr aendern (Abb. 7).

Es wurde weiterhin festgestellt,
dass eine 48-stiindige Inkubations-
dauer bei der Blattinokulation aus-
reichend ist. Ausserdem ergibt
sich die Notwendigkeit, dass die

Auswertung 8 bis 10 Tage nach
der Inokulation erfolgen muss. Di-
eses Ergebnis stimmt {iberein wit
denen von Mitra (1930), Rosen
(1954), Timian (1959), Spurr and
Kiesling (1961) ( Cook and Timian
(1962), Mamford (1966) und Bant-
tari et al (1975).

Bei allen acht unterschiedlichen
Inokulationsmethoden des Bodens
und der Samen kontte D. sorokini-
ana Krankheit induzieren. So ist
auch nach Oswald (1953) der Fun-
gus primérer Pathogen. Jedoch ist
die Faehigkeit zur Krankheitsbil-
dung von der Inokulumdichte der
betreffenden Methode abhaengig
(Tab. 5). Diese Arbeit hat uns ge-
zeigt, dass die Verbreitung des Fun-
gus, mit den Samen, mit dem Bo-
den und mit den befallenen Pflan-
zen stattindet. Christensen (1922),
Simard und Ludwig (1950), Miil-
ler (1958), Kost’al (1961), Ammon
(1963), Karaca (1968), Clark and
Wallen (1969), Seidel (1970), Jor-
gensen (1974) und Whittle and
Richardson (1978).

L,
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DRECHSLERA SOROKINIANA

Tabelle 5.

Durchschnittlicher prozentualer Blattbefall

bei unterschiedlichen Methoden zur Boden-
und Sameninokulationen mit D. sorokiniana

Inokulationsmethoden Durchschnittliche Dunecan
Prozentuale Krank- Test
heiiserscheinung (%) Gruppen’

Sameninockulationen 60.56 A 3

Samenkeimlinge im Kulturen 69.99 AB

Getrennte pflanzen Inok. 33.13 AB 5

Gesamte pflanzen Inok. 29.42 B

Kulturinokultionen 76.56 c

Strohinokulationen T4.56 CD 2

Mit befallenem Gerstenpflanzenmaterial

Inok. 22.56 CD

Sandinokulationen 37.11 D

3. Untersuchung In Vitro

Im Untersuchungs gebiet Mitte-
lanatolien wurden Gerstenproben
entnommen aus denen 163 Isolate
von D. sorokiniana hergestellt wor-
den sind. Diese Isolate wurden bei
25°C auf PDA-Naehrboden auf ihre
durchschnittliche Wachstumsrate
pro Tag, Myzelentwicklung und-
form und Kolonienfarbe hin gep-
ruft. Zum Schluss wurden 69 Iso-
late ausgewaehlt und damit be-
gonnen, die physiologische Variati-
on in-vitro zu studieren. Zur Fes-
tsellung der physiologischen Vari-
ation wurden 69 Isolate auf PDA-,
HEA-und MEA-Medien bei 20°C,
25°C und 30°C sieben lange kulti-
viert. Debei wurde die durchschnitt-
liche Wachstumsrate pro Tag,

- Myzelwachstumsformen, Konidien-

farbe und durchschnittliche Koni-
diendichte untersuchte. Die statis-
tische Auswertung des Zahlenma-
terials hat ergeben, dass 18 Isolate
unterschiedliche physiologische Va-
riation aufwiesen.

4. Untersuchung In Vivo

Die Untersuchungen zur Priifung
der Pathogenitaet wurden an 18
ausgewéhlten und an vier Gersten-
sorten, die unterschiedliche Reak-
tion auf Fungur zeigten, durchge-
fihrt. Zwei von diesen Gerstensor-
ten, naehmlich Dekap und Manchu-
ria, sind resistente Sorten und Ga-
teway ist eine anfaellige Sorte. Die
vierte Sorte ist im Untersuchungs-

—_—12 —
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gebiet die meist angebaute Sorte
Tokak 157/37.

Die Priifung auf Pathogenitaet
hat ergeben, dass die 18 Isolate
hochst virulenten Isolate sind, die-
im Hinblick auf Kultur Eigenschaf-
tenrundliche Kolonien entwickeln.
Darauf folgen diejenigen, die seg-
mentale Kolonien besitzen. Als Er-
gebnis dieser Arbeit hat sich hera-
usgestellt, dass der Erreger von
Blattfleckenkrankheit der Gerste,
D. sorokiniana, in Gerstenanbauge-
bieten von Zentralatolien verschie-
dene physiologische Rassen hat,
die acht unterschiedliche Virulen-
zen aufweisen. In bezug auf Kul-
tureigenschaften ist das Isolat
Nummer 52 ein rundliches Myzel

‘entwickelndes Isolat. Diese Rassen

wurden nach ihren Virulenzen-an-
gefangen von :der hachst Virulen-
ten-wie folgt numeriert: S 96, S
88, S 101, S 148, S 51, S 132, S 52,
S 62 und S 144 (Abb. 8).

Zur Erfassung der Reaktionstypen
wurden die in der Tiirkei angeba-
uten oder aussichtsreichen 45 Ger-
stensorten und-linien herangezo-
gen. Um den Reaktionsmodus di-
eser Gerstensorten und-linien fes-
tzustellen, wurde die Rasse mit der
hochsten Virulenz, Rasse S 96, ein-
gesetzt. Dabei wurden 28 Sorten
als hochanfaellig, 14 Sorten als an-
faellig, 2 Sorten als maessig anfael-
lig und 1 Sorte als maessig pre-
sistent ermittelt (Tab. 6).

Tabelle 6. Die Reaktionen von in der Tiirkei angebauten
oder aussischtsreichen Gerstensorten und-Linien
gegen S 96 Rasse von D. sorokiniana

Gerstensorten
und

Gerstenlinien I

R MR

Reaktionstypen
MS i

Tokak 157/37
Cumbhuriyet 50
Zafer 160
Yesilkoy 387
Yergil 147
69147
814—ZS—1
P17—27

Gem

Kaya
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P



DRECHSLERA SOROKINIANA

IN

KU
TY—8
TY—10
TY—12
TY—14
TY—15
TY—16
TY—21
TY
Kavak 7531
Kilic 9602
69 H 2072
66 H 12
79 H 101
79 H 102
6744
7113
1552
1553
1557
1558
1564
1602
1604
1606
1611
1619
I—5

I—8

I—9
I—12
A—9
A—10

+ 4+ + 4+

+ + +

+ + +

+4+++ A+t o+

Gesamt

12

14

[
(e<]
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O Z BT

ORTA ANADOLU ARPALARINDA Drechslera sorokiniana (Sacc.)
Subram and Jain’in BIYOLOJISI, FIZYOLOJIiK VARYASYONU VE
ARPA CESITLERININ REAKSIYONLARI UZERINDE ARASTIRMA

Bu calisma ile patojenin biyolo-
jisi, fizyolojik varyasyonu ve arpa
cesitlerinin reaksiyonlar: saptan-
migtir. Fungusun kiglamasina ilig-
kin 322 glinlik bir calismada, ge-
rek aniz konumundaki enfekteli ar-
pa bitkisi artiklarinin kok ve kok
bogazinda konidi ve misel olarak,
gerekse toprakta konidi olarak Ki-
§1 % 100 canli gecirdigi saptan-
mistir. Fizyolojik varyasyonun sap-
tanmasi caligmalari 69 izolatin
PDA, HEA ve MEA ortamlarinda
20°C, 25°C ve 30°C sicaklikta, 7 giin-
liik gelistirme esasina gore ytiriitiil-
miustiir. Sayisal veriler istatistik
yonden degerlendirilmis ve 18 izo-
latin farkh fizyolojik varyasyon o-
lusturduklar: gorilmiistir.

Patojenisite testi sonucunda D.
sorokiniana’nin 18 izolati 8 farkl
virulens olusturmus fakat bir izo-
latin in-vitro ozellikler yoniinden
gosterdigi ayricalifl nedeniyle fiz-
yolojik 1rk sayist 9 olarak saptan-
magtir.

Cesit reaksiyon c¢aligmalarinda
ise kullanilan 45 arpa cesit ve hat-
tinin, D. sorokiniana’nin S 96 nu-
maral fizyolojik irkina karsy, 28’
¢ok duyarli, 14’4 duyarl, 2’'si orta
duyarh ve 1’i ise orta derecede da-
yanikli reaksiyon gosterdikleri sap-
tanmistir.
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Abb: 1

Durch D. serckiniana befallenes Gerstenfield mit stellenweise
auftretenden chlorotischen Pflanzen

Mit D. sorokiniana befallene (a) und gesunde (b) Gerstenpflanze.
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Abb. 3. Skala zur Auswertung von D. sorokiniana bei Blattinokulation.

Abb. 4. Skala zur Auswertung von D. sorokiniana bei Samen-und

Bodeninkulation.
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Abb. 5.

A) Myzeiwachstum von D. sorckiniana and der Wurzel
und am Wurze'halm von Gerstenpflanzen-Riickstinden
in der Feuchtkammer.

B) Konidiophore und Konidien von D. sorokiniana unter
gleichen Bedingungen.
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Abb. 6.

Die prozentuale Befallsstirke bei
Blattinokulationen mit D. soro-
kiniana mit unterschiedlicher

Inokulumdichte.

Durchscnittiiche
Myzelwachstumsrate
von D. sorokiniana
auf PDA-Naehrboden
bei 25°C and
unterschiedlicher
Belichtungsdauer.

MYZELIALWACHSTUM (mm}

50

25

1- Daverlicht
2: Daverdunkel

3: 8 Std. Licht + 16 Std. Dunkel
4:12 Std Licht +12 Std. Dunkel
S: 16 Std. Licht+ 8 Std. Dunkel

Wy -
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Abb. 8a. Siebentidgiges Myzelwachstum der physiologischen
0

n D. sorckiniana auf PDA-Naehrboden bei 25°C.
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Abb. 8(b).
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Physiological Studies of Alternaria helianthi (Hansf.)
Tubaki and Nishihara the Incitant of Leaf Blight of
Sunflower (Helianthus annuus L.)

P.C. REDDY and B.M. GUPTA

Department of Plant Pathology, Rajasthan College
of Agriculture, University of Udaipar, Rajasthan, INDIA

ABSTRACT

The temperature 25 + 1°C was most suitable for growth and spo-
rulation of the fungus.

Among the six liquid media tried, the fungus grew best on Po-
tato dextrose medium followed by Sabourd’s and Richard’s medium.
Good sporulation was observed on Potato dextrose medium and no
sporulation on other media.

pH 6.0 supported the maximum growth of the fungus but there
was no sporulation at any of the pH levels tested.

Cellulose and starch proved to be the best carbon sources follo-
wed by sucrose and fructose. Good sporulation on cellulose and fair
sporulation on starch was observed while no sporulation occurred on
all other carbon sources.

Among all the nitrogen sources tested, maximum growth of the
fungus was observed on peptone. No sporulation occurred on any of
the nitrogen sources tested.

Among the different vitamins incorporated in the basal Richard’s
medium, biotin enhanced the growth of the fungus and there was no
significant increase of dry mycelial weight on other vitamins over
the control.
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ALTERNARIA HELIANTHI
INTRODUCTION

During disease survey in Sep-
tember, 1974 the leaf blight of
sunflower appeared in a severe form
at the experimental farms of Ra-

jasthan College of Agriculture,
udaipur. A. helianthi was isolated
from the affected parts and it pro-
ved pathogenic.

MATERIALS and METHODS

For studying the physiology of
the fungus, glasswares were clea-
ned by dipping in potassium
dichromate sulphuric acid solution
for 24 hours and washed thoroughly
first in tap water followed by dis-
tilled water. Corning glasswares
and pure chemicals either labora-
tory reagents or Analar grade were
used throughout the experiments.

All the physiological studies
except temperature study, were
done in liquid media. In case of
liquid media, 20 ml of medium was

distributed in each of 100 ml Erlen- -

meyer conical flasks. Glass distil-
led water was used for all the expe-
riments. The 'solid media were ste-
rilized at 15 lbs/sq. inch pressure
for 15 minutes. The petridishes we-
re sterilized at 180°C for one hour
in hot air oven.

Mycelial growth was estimated
by filtering through whatman fil-
ter No. 42, washed thrice in warm
water and dried at 60°C in an oven
till the mycelial mat showed a
constant weight. The dried myce-
lium was weighed after cooling in
a desiceator having calcium chlo-
ride crystals at the base. Analyti-
cal chemical balance was used for

weighing. Richard’s medium was
used as the basal medium in all
the physiological experiments.
Single germinating spore was ino-
culated in each of 100 ml flask
containing 20 ml of the medium
and incubated at 25 + 1°C in B.O.D.

incubator.

To study the effect of tempera-
ture on growth and sporulation 20
ml of PDA was poured in each of
the sterilized petridishes (10 cm).
For the preparation of uniform ino-
culum, the fungus was inoculated
in the centreof PDA plate and incu-
bated at room temperature (28-
30°C). After 16 days, 0.1 cm discs
were cut from the periphery and
the single disc was placed in the
center of PDA medium contained
in petriplates. The discs were pla-
ced in direct contact with the me-
dium. The inoculated petridishes
were incubated at 10, 15, 20, 25, 30,
35 and 40°C temperatures. Three
replications were taken for each
treatment and the growth was re-
corded after 18 days of incubation.

In order to find out a suitable
medium for growth of the fungus,
the liquid media used were Astha-
na & Hawker’s medium; Brown's

.



P.C. REDDY and B.M. GUPTA

medium; Czapek-Dox medium; Po-
tato dextrose medium; Richard’s
medium and Sabourd’s medium.

The pH of all the media were
adjusted to 5.5 by adding N/10 HCI
or N/10 NaOH before autoclaving.
Hydrogen ion concenftration of the
medium after autoclaving was mea-
sured by pH meter. Four replica-
tions were taken for each medium
and out of these one was used to
determine the pH and sporulation.
Dry weight of the mycelium and
sporulation were recorded after 20
days of incubation at 25 + 1°C.

To determine the optimum pH
for growth, the pH of the basal
medium was adjusted at different
levels by adding N/10 NaOH or
N/10 ACI. After autoclaving the
PH was again tested. The flasks
were inoculated with single germi-
nating spore. It was a four repli-
cated experiment and one was used
to determine pH and sporulation
after 20 days of incubation at
25,4+ 1°C.

For the study of carbon and
nitrogen nutrition, these compounds
present in Richard’s liquid medium
were substituted with desired com-
pounds in the quantity to give an

equivalent amount of carbon and
nitrogen present in the basal me-
dium. It was calculated on the ba-
sis of their molecular weight. Four
replications were maintained for
each treatment and one was utili-
zed to determine pH and sporula-
tion. pH of the medium was adjus-
ted to 6.0 before autoclaving in all
the replications. The results were
recorded after 20 days of incuba-
tion at 25 + 1°C.

To know the effect of vitamins
ot the growth and. sporulation of
the fungus, different vitamins were
added in the basal medium at the
rate of 50 ppm. The method descri-
bed by Mathur et al. (1950) was
used for making the medium vita-
min free. The medium was boiled
with 5 gm of Norit (activated
charcoal) per litre for few minu-
tes. The charcoal was removed by
adjusted to 6.0 before autoclaving
and flasks were autoclaved at 10
1bs/sq. inch pressure for 10 minu-
tes. After inoculation of each flask
with single germinating spore, they
were incubated at 25 + 1°C for
20 days and then the mycelial
filtration. pH of the medium was
weight and sporulation was recor-
ded.

RESULTS and DISCUSSION

Temperature plays an important
role on the growth and sporulation
of the fungi. For each fungus the-
re is a certain range of tempera-

ture for its growth and sporulati-
on. The results of the experiments
are presented in table—1.
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Table—1. Effect of different temperatures on growth and
sporulation of Alternaria helianthi incubated
for 18 days.
S. No. Temperature (°C) Average colony Sporulation
diameter in mm

1. 10 9 —

2. 15 25 H g

3. 20 52 HE -

4, 25 63 H-otasr £

5. 30 49 + + +

6. 35 14 —

7 40 0 —
CDHaP'S %= 2.37 — = No sporulation
S.Em. =5y + = Poor sporulation

+ 4 = Fair sporulation
FEEER = Good sporulation
++ + + = Excellent sporulation

The results in Table—1 indicate
that the fungus grew from 10°C
and maximum growth and sporu-
lation was at 25°C. The results are
in confirmity with Worf and Wolf
(1947) who observed that most of
the parasitic fungi grow within a
range of O°C to 42°C. Prabhu and
Prasada (1966) also reported 25°C

as the optimum temperature for
the growth of Alternaria triticina.

Fungi exhibit a great diversity
in their nutritional requirement.
The results of the effect of synthe-
tic and nonsynthetic liquid media
on the growth and sporulation of
Alternaria helianthi are presented
in Table—2.

— 28 —



P.C. REDDY and B.M. GUPTA

Table—2. Effect of different liquid media on growth and
sporulation of Alternaria helianthi incubated at

25 + 1°C for 20 days

S. Medium pH after pH of * Average Sporul-
No. autocla- filtr- dry ation
ving ate myscelial
weight
(mg)
18 Asthana & 5.3 5.8 30 —_—
Hawker’s '
2. Brown’s 5.3 5.2 76 —
3. Czapek-dox 5.6 5.9 50 o
4. Patota dextrose 5.5 6.0 95 + + +
5 Richard’s 5.4 5.9 82 ——
6. Sabourd’s 5.5 5.1 85 —
* Average of 3 replications
Chat 5 % = 3.81 Note — = No sporulation
S.Em. = #7121 + + 4+ = Good sporulation
The results in Table 2 indicate ted the basal medium for further
that potato dextrose medium sup- studies. The pH of all the media

ported the maximum growth of the
fungus followed by Sabourd’s, Ric-
hard’s, Brown’s and Czapek-dox
media. Least growth was observed
on Asthana and Hawker’s medium.
Good sporulation of the fungus was
noticed on potato dextrose medium
while there was no sporulation on
other media. In all the synthetic
media mycelium of the fungus par-
tially converted to beaded myceli-
um while it remained normal in
potato dextrose and Sabourd’s me-
dia. Among the synthetic liquid
media Richard’s medium suppor-

changed due to the growth of the
fungus. The fungi as a result of
their metabolic activity are repor-
ted to change the pH of the medi-
um on which they grow (Lilly &
Barnett, 1951), Ashour and Kadi
(1959) evaluated 5 medig and also
found that PDA and Richard’s me-
dia were the best and supported
moere rapid growth of Alternaria
tenuis and Rhizoctonia solani.
Among the five synthetic media
tested, Richard’s media supported
maximum growth of A. cyamposi-
dis (Singh & Prasada, 1973).

— 29 —
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Though fungi grow over a wide
range of pH, yet the optimum for
mycelial growth and sporulation
may differ from each other. The

PH of a medium may be favourable
for growth but unfavourable for
sporulation. The results of the pH
experiment are presented in tab-
le—3.

Table—3. Effect of different Hydrogen ion concentration on
growth and sporulation of Alternaria helianthi
incubated at 25 + 1°C for 20 days.

S PH before PH after pH of * Dry
No. autoclavi- autocla- filtrate mycelial  Sporulation
ing ving weight
(mg)

1. 4.0 4.1 5.2 28 No
2. 45 4.6 5.3 68 No
3. 5.0 5.0 6.1 5 No
4. 6.0 5.5 6.4 87 No
5 6.5 6.0 6.5 103 No
6. 7.0 6.6 7.0 83 No
T %8 7.2 6.8 70 No
8. 8.0 7.8 7.1 56 No
9, 9.0 8.2 7.3 417 No

* Average of 3 replications
C.D..al 5x %c= 3.37
S.Em = 4112

It is evident from the results in
Table 3 that the fungus grew over
o wide pH range (4.1 to 8.2). The
maximum growth of the fungus
was obtained at pH 6.0 and mini-
mum at pH 4.0. There was no spo-
rulation at any of the pH levels
tested. Reddy (1967) also reported
the maximum growth of Alternaria
triticina at pH 5.5 .and the least
sporulation was observed at pH 6.0.

Carbon is essentially required by
fungi as the main structural and
functional element for the cell wall
composition and other components
of cell. The results of the effect of
different carbon sources on growth
and sporulation of the fungus are
presented in Table—4.
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Table—4. Effect of different «Carbon sources» on growth and
sporulation of Alternaria helianthi incubated at

25 + 1°C for 20 days.

S. Carbon pH after pH of *Dry Sporula-
No. source autocla- filtrate mycelial tion
ving ' weight

T Xylose 5.9 6.0 64 No

2 Glucose 5.7 6.4 75 No
3 Fructose 5.6 594 81 No
4. Galactose 5.5 6.3 66 No
5. Sorbose 5.4 5.9 64 No
6. Maltose 6.0 6.3 61 No
7. Sucrose 5.7 6.2 87 No

8. Raffinose 5.7 6.1 60 No
9.  Cellulose 5.8 6.6 95 Good
10; Starch 5.8 6.2 93 Fair
s Control 5.9 6.2 15 No

(No carbon)

* Average of 3 replications
ch*at .5 % = 3.29
S.Em. = + 1.11

The results in Table—4 indicate
that. among the 10 carbon sources
tested, cellulose and starch were
utilized to the maximum by the
pathogen followed by sucrose and
fructose. Raffinose and maltose
were the poorest sources of carbon.
Microscopic examination of the
mycelial mats showed good sporu-
lation on cellulose, fair sporulation
on starch and no sporulation on
other carbon sources tested. -All
fungi may not grow on the same
source of carbon but most of them
can use a large variety of them

both for their growth and sporu-
lation and this has been attributed

-to structural differences of these

ccmpounds (Lilly and Barnett,
1951). Monosaccharides are utili-
zed by many fungi though they
may not necessarily give best
growth. Disaccharides, trisaccha-
rides, polysaccharides and alcohols
mey be utilized by fungi depending
upon the presence of hydrolytic
enzymes and their ability to grow
on their component sugars (Lilly
and Barnett, 1951; Cochrane, 1958).
Chattopadhyay et al. (1970) repor-
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ted that Hi, Hy, His, His and Has
strains of Helminthosporium oryzae
incitant of brown spot disease of
rice, utilized cellulose as the best
source of carbon. Singh and Pra-
sada (1973) reported that Alter-
naria cyamopsidis utilized starch,
xylose, glucose, maltose etc. as car-
bon sources and the best source
of carbon was D-fructose. Joly
(1962) investigated the carbon

requirements of A. citri, A. tenuis-
sima, A. oleraceae and A. dianthi
and the best source of carbon for
all these species was fructose fol-
lowed by fructosans.

In order to study the ability of
the fungus to utilize various nitro-
gen sources this experiment was
performed. The results are indica-
ted in table—5.

Table—5. Effect of different «Nitrogen sources» on growth
and sporulation of Alternaria helianthi incubated

at 25 + 1°C for 20 days

S. Nitrogen sou- PH PH of % pry . Sporula-
No. rce after filtra- mycelial tion

autoc- te weight

laving (mg)
1.  Ammonium 5.9 6.1 48 No

chloride

2.  Ammonium nitrate 5.8 6.2 55 No
3. Potassium nitrate 5.9 6.0 98 No
4.  Sodium nitrate 6.3 6.0 76 No
O “Orea © 5.8 6.8 5 No
6. DL-methionine 5.9 6.4 88 No
7.  Histidine 6.0 5.9 75 No
8. DLB phenyl alanine 5.8 6.1 102 No
9. L-asparagine 5.6 5.9 85 No
10.  DL-aspartic acid 5.8 5% 70 No
11.  Glutamic acid 5.7 5.8 78 No
12. DL-tryptophan 5.7 5.8 " 62 No
13. Peptone 5.9 50 110 No
14.  Control (No nitrogen) 5.6 6.0 20 No

* Average of 3 replications
CD.at 5 % 4.83
S.Em. + 3.57
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The results in Table 5 indicate
that among the inorganic nitrogen
sources, potassium nitrate suppor-
ted good growth of the fungus while
least growth was observed on
ammonium chloride. Among the
orgahic nitrogen sources peptone
supported the best growth of the
fungus followed by DLB phenyla-
lanine, DL-methione, L-asparagine,
glutamic acid, histidine and urea
while poorest growth of the fun-
gus was recorded on DL-tryptop-

han. Scanty growth was observed
on control.

Peptone supported maximum
growth of the fungus among all
the nitrogen sources tested Rajaer-
kar (1966) also reported the maxi-
mum growth of Alternaria solani
on peptones.

The results of the effect of vita-
mins on the growth and sporula-
tion of the fungus are presented in
Table—6.

Table—6. Effect of different vitamins on growth and
sporulation of Alternaria helianthi incubated

at 25 + 1°C for 20 days

S. Vitamins PH After * Dry Sporula-
No. autoc- Mycelial tion
laving weight
(mg)

1% Ascorbic acid 5.8 92 No
2% Biotin 57 105 No
3 Folic acid 5.9 93 No
4. Inositol 6.1 98 No
53 Nicotinic acid 5.8 93 No
6. Phyridoxine

: hydrochloride 5.8
T1. Riboflavin 6.2 100 No
8 Thiamine 5.7 101 No

hydrochloride 96 No

9. Control 5.8

i (No vitamin) 95 No

* Average of 3 replications
Ch.atb5 % = 6.77
S.Em. = + 2.55
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" The data in Table—6 -indicated
that biotin enhanced the growth
of the fungus and there was signi-
ficant increase of dry myeelium
weight over the control. Ascorbic
acid, folic acid, inositol; nicotinic
acid, phyridoxine hydrochloride,
raffinose and thiamine hydrochlo-
ride were at par with the control.

None of the vitamins induced spo-
rulation ‘of- the fungus. Similarly
Gemawat and Prasad (1971) found
no - significant increase in the
growth of Alternaria burnsii when
different vitamins were tested but
the sporulation increased with a
combination of biotin and pyridoxi-
ne.

OZET

AYCICEGI YAPRAK LEKE LASTALIGI ETMENI (Alternaria
helianthi (Hansf.) Tubaki and Nishihara UZERINDE
FIZYOLOJIK CALISMALAR

Fungusun gelisimi ve sporulas-
yonu icin 25 + 1°C en uygun si-
caklik olmugtu_r. Teste alinan alt1
besi yerinden en iyi gelisimi sagla-
yan Patates - Dekstroz Agar (PDA)
ortami olmus ve bunu Sabourd ve
Richard ortam takip etmistir. PDA
ortaminda iyi sporulasyon gozlen-
mig ve diger ortamlarda sporulas-
yon olmamigtir.

Fungus 6PH derecesinde en fazla
gelisim gostermis ve denenen tiim
PH derecelerinde sporulasyon sap-
tanmamaigtir.

Seliiloz ve Nisasta gelisim icin
en iyi karbon kaynagini olustur-

mus ve bunlari sukroz ve fruktoz
takip etmistir. Seliilozla iyi, nisasta
ile zayif sporulasyon goriiliirken
diger Kkarbon Kkaynaklarinda hic
sporulasyon olmamistir.

Teste alinan azot Kkaynaklarin-
dan, en fazla gelismeyi saglayan
pepton olmustur. Hi¢ bir azot kay-
nag1 sporulasyonu saglamamigtir.

Temel ortam olarak Richard be-
si yeri alinmig ve buna katilan fark-
Ii vitaminlerden Biotin, fungusun
gelismesini arttirmis; ancak kuru
misel agirhginda vitaminlerin hic-
biri kontrolun iizerinde énemli bir
artis saglamamigtir.
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Decline of Satsuma Mandarin Orange in Turkey
Turhan AZERI

Regional plant Protection Res. Inst., Bornova Izmir, TURKEY.

ABSTRACT

This is the preliminary report on the decline of Satsuma mandarin
trees in Turkey. Infected Satsuma mandarins on sour orange (Citrus
aurantium) have recently shown serious decline involving die-back,
defoliation and eventual death of trees. The external symptoms were
stunting, die-back, over-growth above the bud-union of the sour orange
rootstock, xyloporosis like bark scallings and cankers commonly occu-
red through the Satsuma scion trunk above the bud union. The inter-
nal symptoms were bristly pegs on the woody cylinder of both scion
and sour orange rootstock and circular pits in the inner face of the

bark.

The indexing tests with Mexican lime and the macroscopic exami-
nations showed that, declining on satsuma trees were the combination
of tristeza and xyloporoeis virus infections.

INTRODUCTION

Severe declining have been noti-
ced on Satsuma mandarin trees
since 1974 in the experiment regi-
on. Tristeza and xyoloporosis were
found more distributed in our Sat-
suma plantings as previously re-
ported (Azeri and Karaca, 1978;

MATERIALS

Since 1974 declined Satsuma
mandarin trees in the experiment
region (Izmir, Merkez and Giimiis-
su Region) have been examined for
tristeza, xyloporosis, exocortis, pso-
rosis and Satsuma Dwarf virus
diseases as described by Azeri and
Heper (1978), and also indexed

Azeri and Heper, 1978). Declined
Satsuma trees have been examined
for Tristeza, xyloporosis, psorosis,
exocortis and Satsuma Dwarf viru-
ses and indexed with Mexican li-
me.

AND METHODS

|
with Mexcan lime for tristeza vi-
Tus.

Naturally infected declined 25
Satsuma mandarin trees on sour
orange rootstock in 5 orchards, and
6 Satsuma trees on P. trifoliala
rootstock in 3 orchards with the
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typical declining symptoms have
been indexed with Mexican lime
for tristeza virus.

Leaf insert and chip bud inocu-
lations have been applied in the
indexing tests, and 3 Mexican lime
were used in each test (Azeri and
Karaca, 1978)

RESULTS AND DISCUSSION

Symptoms :

The obvious external symptoms
on the declined Satsuma trees we-
re, stunting, severe defoliations,
sparseness of foliage, chlorosis,
zing deficiency, die-back, gradual
decline and death of the trees in
the latter stages (Fig 1). The af-
fected Satsuma trees both on sour
orange and Poncirus  trifoliata
rootstocks showed xyloporosis like
scallings or cankers on the Satsu-
ma scion trunk above the bud union
(Fig 2). When a piece of bark ‘have
been pulled out from the union of
a declined Satsuma trees on sour
orange rootstock, the typical triste-
za honeycombing like pits usually
were present just below the bud
union (Fig 3, at the right bark spe-
ciment). Circular pits in the dif-
ferent size were also present above
the bud-union in the inner face
of the satsuma barg (Fig 4) thro-
ghout the branches and bristly
pegs on the woody sylinder of the
Satsuma scion (Fig 5). Pegs and
pits as much as 0,5 mm in diam
have also been observed in the
branches of the declined trees.

Most of the infected trees showed
scalling and cracking of bark above
the bud-union. Elongated mound
like pegs usually associated with
typical xyloporosis have elways
been seen on the inner face of the
bark above the bud-union (in fig
3, at the left barkspeciment). In-
fected Satsuma tree trunks on so-
ur orange stocks developed larger
cankers than those on P. trifoliata.
Bark sections taken from the bud-
unions showed that, the Satsuma
portions of the bark of infected
trees were thicker than those from
unaffected trees as shown in Fig
3 and Fig 4. Xyloporosis brownish
gum deposits occurred in the
phloem of such Satsuma scion bark
(Fig 4) regardless of rootstock
but not in the sour orange ro-
otstock bark. Naturally infected
some diseased Satsuma mandarins
on P. trifoliata rootstock also dis-
played the same invers pittings
and the cankers at the Satsuma
scion bark.

The indexing results revealed
that, all of the indexed 31 declined
trees gave positive tristeza reac-
tion on Mexican lime indicators.
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The Declined trees which show abo-
ve symtoms were naturally infec-
ted with tristeza virus. All decli-
ned trees have elso been showed
the typical xyloporosis like small
and large pits and gumming in
the bark and pegs on the woody
cylinder of the Satsuma scion as
described by Calavan and Christi-
ansen (1965), Tanaka and Yama-
da (1961).

Satsuma trees inoculated with
tristeza virus alone, could not de-
velope pits and the bristly pegs
on the Satsuma scion as reported
by Yamada and Tanaka (1969).
When the Satsuma were inocula-
ted with xyloporosis virus alone,
developed typical gum-impragna-
ted pegs in the Satsuma scion bark
just above the bud-union as pre-
viously reported (Azeri and He-
per 1978, fig 6). The recent field
survey showed that, xyloporosis
virus was widespreaded in the ex-
periment region (Azeri and Heper
1978). Tristeza also was found
more distributed (from 20 % to
100 %’'in some satsuma orchards)
in the Satsuma mandarin trees.
Some Bodrum Common manda-
rins, limons and Sweet orange tre-

es near the tristeza infected Sat-
suma trees in the same orchards
were found naturally infected with
tristeza virus. The last three spe-
cies were known free from tristeza
in Turkey. Melon aphid Aphis
gossypii Glov and A. Spiraecola are
presant in aur Citrus orchards
(Azeri and Karaca 1978, Lodos
1981). Nat}lral spread of tristeza
probably may be due to these two
aphids, which are known the thris-
teza vectors (Joseph et al 1973,
T.odos 1981),

The indexing tests and the field
examinations revealed that, the
characteristic declining symptoms
observed on Satsuma mandarins
were the combinations of both
tristeza and xyloporosis virus in-
fections. Eradication of these un-
fruituful and declined Satsuma
trees and replanting with the vi-
rus free helthy plants is necessary
in the short time. It is also neces-
sary to initiate short-term and
long-term indexing and the bud-
wood registration programe to es-
tablish virus free Satsuma manda-
rins lines and fondation blocks in
Turkey.
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OZET
SATSUMA MANDARINLERINDE GOCME

Son yillarda Izmir ilinde tretil-
mekte olan bilhassa turun¢ anaci
uzerine agili Satsuma mandarinle-
rinde siddetli bodurlukla birlikte
olim belirtileri saptanmistir. Bu
sekilde gocme gosteren Satsuma
mandarinlerinin as1 noktasindan
alinan kabuk kesitlerinde, turunca
ait kabugun alt ylizeyinde Go¢i-
ren (tristeza) virusunun tipik c¢u-
kurluk (honeycombing; pits) belir-
tileri ile, odun yiizeyinde balik disi
seklinde cikintilar (invers-pitting-
pegs) goriilmiistiir. As1 yerinin st
kismindaki satsuma gévdesinde ise,
Gozenek (xyloporosis) virusuna

benzer genis kanser yaralari ile ka-

buk soyulmalar1 saptanmistir. Asi
yerinin lizerinden alinan kabuk ke-
sitlerinde, Satsuma goévdesine ait
kabuk Kkesitlerinin alt ylizeyinde
tristezadan farkli olarak siddetli
cukurluklar ile bunun Kkarsiti ola-
rak odun yiizeyinde -cikintilara
rastlanmistir. Satsuma kabugunun
virusssus olana oranla 2-3 misli
kalin ve floeminde Gozenek (Xylo-
porosis) virusunun tipik zamk pa-
ketleri oldugu gorilmustir. Satsu-
ma govdesindeki bu belirtilerin bo-
dur agacin dallarina kadar yayil-
dif1 izlenmistir. Uc yaprakli anag
lizerine asili bazi satsuma manda-
rinlerinin as1 yerinin st kismin-
daki satsuma govdesinde ayni be-
lirtilere rastlanmistir. Uygulanan

endeksleme testleri ve simptomato-
lojik gozlemler sonucu, Satsuma
mandarinlerimizde gorilen Olim
belirtilerini Gogliren (tristeza) ve
Gozenek (Xyloporosis) viruslarinin
musterek infeksiyonlar sonucu
olusturdugu saptanmigtir.

Yapilan arastirmalar, bu iki vi-
rusun satsuma mandarinlerimizde
yaygin olarak bulundugunu, tek
bagina veya miistereken bulunduk-
larinda farkh sekilde zarar yaptik-
larin1 gostermigtir. Goégiiren viru-
sunun vektorii olan Aphis gossypii
Glov. ve A. Spiraecola Turuncgil-
lerimizde mevcuttur. Son yillarda
turung¢ tzerine asili Bodrum man-
darinleri, limon ve portakallarda
tristeza virusuna rastlanmigtir.
Halbuki bu varyetelerin {ilkemiz-
de Tristeza’dan ari olduklar1 bilin-
mektedir. Ihtimalen, dogal olarak
bulasma bu iki afit vektoriinden
ileri gelmektedir. Zira, baz1 Satsu-
ma mandarin plantasyonlarinda
hastalifa % 50-100 oraninda rast-
lanmaktadar.

Satsuma mandarinlerimizde Gog-
me durumlar: yildan yila tehlikeli
boyutlara ulasmakta olmasina rag-
men bu giline kadar etken bir 6n-
lem alinamamigtir. Bu nedenle, bir
an Oonce endeksleme programlari ile
virussus Satsuma {iiretim ve gelis-
tirme projelerinin baslatilmas1 ge-
rekmektedir.
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Heterodera fici Kirjanova 1954 in Aegean Region

Hasan §. YUKSEL

Department of plant Protection, Faculty of Agriculture, Atatiirk University,
Erzurum, Turkey

ABSTRACT

Heterodera fici Kirjanova was firstly recorded on Ficus carica
and Ficus domestica in June 1979 in Aegean Region. Turkey. Descrip-
tive studies on cysts, males, larvae and comparative studies with He-
terodera cruciferae were done. In deeper focus apart from the other
Heterodera species big patches are seen. The length from anus to the
begining of hyaline part over tail length ratio percentage is also a
descriptive character. In cdlected fresh cysts at the initiation of
hatching period 171-472 egges were counted.

INTRODUCTION

Very little is known about this
nematode. It was firstly recorded
and described by Kirjanova on or-
namental ficus in Russia. Later on
Sher and Raski (1956) reported it
on Ficus elastica showing poor
growth in nursery at California. In
Turkey this nematode was firstly
recorded in June 1979 on figs in
Aydin Province. On roots cysts and
in soil besides cysts, larvae and
males were obtained. Unlike to ot-

her known cyst nematodes, fig cyst
nematode can not be seen easly on
roots and the cysts usually do not
left in soil when the roofs are pul-
led up. So that cysts are mainly
obtained from roots. Since most of
the cysts are placed in the cracks
of the roots and the subcrystalline
layer of the cyst wall sticks so clo-

sely to the roots, they are not easly
left in soil. This biological aspect
should be considered during root
washing.

In Erzurum under the conditions
similar to green house, inoculation
studies on Ficus genus gave suc-
cesfull results and in two years the
population of this nematode were
highly increased. '

During the survey studies in Ay-
din Region the damage of this ne-
matode on Ficus carica and on Fi-
cus domestica was not taken into
account. Unless detailed studies
about the destruction level of this
nematode in various fig growing
areas including ecological conditi-
ons will give us information about
the relation of H. fici with fig.
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MATERIALS and METHODS

Soil and root samples were ta-
ken about from the top 40 cm la-
yer around the root region of fig
trees. The root and soil samples
were mixed together with water
and then passed through a series
of screens. The roots left in 30
mesh screen were taken and pla-
ced to an another container and
they are rubed against each other
with hand. Then it was passed
through 30 and 60 mesh screens
and the cysts detached from the
roots were collected on both screens.
Small root and bark pieces con-
taining the cysts which are bro-

ken from the roots as a resut of
rubbing are collected on 30 mesh
screen.

In calculating the real number
of eggs, the cysts bearing distinct
subcrystalline layer or the ones
which are not easly depressed when
pressed with an arrow pointed
needle were selected. These were
seperately crushed in 10 % KOH
solution and the eggs were counted
under streo-microscope.

The identification of H. fici were
done according to the original
description and drawings of Kirja-
nova.

RESULTS and DISCUSSION

Heterodera fici Kirjanova

Description: Female (N=15)
L=1.04 (0.8—1.4) mm; Width 0.7
(0.56—1.08) mm; Width and length
ratio % 68; Lenght 1.4 (1—1.5) ti-
mes of width; number of eggs
(N=10) = 284 (171—472). Body
form lemon shaped, but both ends
nearly rounded (Fig. 1).

Near mid body rugose markings
are zig zag lines, but usually not
closely spaced and forming a lacy
pattern (Fig. 2). With deeper fo-
cus big irregular patches are ap-
pear (Fig. 3). Cuticula punctations
minute, irregular, the lips of the
vulva are open (Fig. 3).

Male (N=11) : L.=0.953 (0.843—
1.07) mm; Stylet lobes rounded
(Fig. 5A).

2. stage larvae (N=15) : L=375
(327—468) mu; Stylet knobs con-
vex anteriorly and the angle bet-
ween the meso-metarhabdion nar-
row (Fig. 5B) The length from
anus to the begining of hyaline
part over tail length ratio (N=15) :
% 43.5 (40—46.2).

From the point of general appe-
reance of cysts, between the Hete-
rodera species of our country Hete-
rodera cruciferae is mostly re-
sembles to H. fici. The percentage
ratio of widthe over lengths is same
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in both. In deeper focus on H. cru-
ciferae punctations, on H. fici big
patches are seen. Additionaly, the
lips of the vulva are open in H.
fici.

On the other hand contrary to
other cyst nematodes in fig cyst ne-
matode the difficulty in detecting
them on roots and a biological as-
pect such as the firm attachment
of cysts to roots are the practical
way of identifiying this species.

According to Kirjanova (1954) a
female contains 100-230 eggs, but
in our calculations 171-472 eggs
were determined. It is supposed
that this difference might be resul-
ted from calculating aggs in old
cysts as well. Because in some
instances old cysts may contain
20-30 eggs or may be completely
empty.

It is possible to differ the males
of these species by the shape of
stylet knobs. In fig cyst nematode
the stylet knobs are spherical, in
the other they are in pear shape.

The length of the larvae of the
fig cyst nematode of our country
is identical to the values obtained
by Kirjanova (1954) and Thorne
(1962). The larval length is not an
important taxonomic character
since the values of fig and cabbage
cyst nematodes are overlap to each
other. The teeth of the stylet knobs
are also similar in shape. The
length from anus to the begining
of hyaline part over tail length
ratio percentage is a descriptive
character. The mean ratio in cab-
bage cyst nematode is % 51 (Yik-
sel, 1973) and in fig cyst nematode
it is % 43.5.
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HETERODERA FICI

QZET
EGE BOLGESI’'NDE Heterodera fici Kirjanova

1979 yilinda Aydin ve dolaylarin-
da Incir K6k bolgelerinden almnan
orneklerde koklerde Heterodera fici
sistlerine, toprakta ise bunlarin
sist, erkek ve larvalarina tesadiif
edilmigtir, H. fici'nin teghisi Kija-
nova’nin orijinal tavsif ve c¢izimle-
rine gore yapilmigtir.

Diger Heterodera sistlerine naza-
ran bu nematod’un koéklerde zor
goriilmesi ve buradan topraga in-
tikali kolay olmadiFi icin, kokler
su igerisinde ogusturulduktan son-
ra muhteviyat 30-60 mesh’lik elek-
lerden gecirilerek bol miktarda sist
elde edilebilmektedir.

Incir sist nematodu populasyon-
lari sulanan alanlarda sulanmayan-
lara nazaran daha yiiksek bulun-
mugtur.

Sistlerin taninmasinda daha de-
rin fokustaki sist duvarinin gorii-
nimi; larvanin tanmiminda ise
Anus-Hiyalin baglangicinin, kuy-
ruk uzunluguna oraninin yiizdesi
ise onemli karekter olarak goriil-
mektedir.

Sistlerdeki yumurta sayisi lite-
ratirde verilene nazaran cok yiik-
sek olarak bulunmugtur (171-472).
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Fig. 1. General appereance of cysts.

Fig. 2. Pattern near middle of cyst.
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Fig. 3. Pattern with deeper focus

Fig. 4. Cuticular punctations and the lower end of cyst.
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Fig. 5. Stylet knobs; A: Males, B: Second stage larvae.
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Determinations of Fungal Diseases on the
Commercially Grown Ornamental Plants in
Aegean Region

Emel SEZGIN Ayhan KARCILIOGLU Mahdume ESENTEPE Emin Onan
Bornova Regional Plant Protection Research Institute

Izmir, TURKEY

Recently, commercially grown ornamental plants have been gained
relatively high importance. Especially, in certain areas it is quite
widely spread and profitable section of agriculture. Ornamental plants
are widely grown in Ege Region too. In order to establish the diseases
caused by fungal agents on ornamentals a series of surveys were con-
ducted in greenhouses and gardens where the ornamental plants were
grown commercially. In the years of 1979 and 1980 the survey area
was covered the vicinity of Izmir, namely Balcova, Inciralty, Narh-
dere, Seferihisar, Mordogan, Karaburun, Foca, Bornova and Cuma-
ovasl.

During the surveys diseased plants were collected from green
houses and gardens. Collected diseased samples were examined under
the microscope and if necessary the cultures were made. The isola-
tion media were 2 % PDA and 8 % wateragar. The petri dishes were
incubated at room temparature. Pathogenicity tests were performed
in pots.

At the end of the surveys disease-causing fungi on ornamental
plants were established and given in the following.
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EGE BOLGESINDE TiCARI AMACLA YETISTIRILEN SUS
BITKILERINDE SAPTANAN HASTALIKLAR

Ticari amacla cicek uretimi ya-
pilan sera ve bahcelerde 1979-1980
yillar1 arasinda yapilan surveyler

sirasinda  cesitli slis bitkilerinde
saptanan hastaliklarin listesi ve-
rilmistir.

LITERATURE CITED

ANONYMUS, 1971: Diseases of cultiva-
ted plants observed in Greece from
1962 to 1969. Annls. Inst. Phytopath
Benaki N.S. 1¢: 70-118.

BALD, J.G. 1953; life history of Pleos-
pora sp. found on Gladioli. Phyto-
pathology. 43: 585

BAKER, K.F. 1953; Recent epidemics of
Downy mildew of rose. Plant Dis
Reporter. 37: 331

BEUTE, M.K. 1973; Increased leaf exuda-
tion enhances Curvilaria leaf spot
severity in wirus-infected Gladiolus,
Phytopathology. 63: 1204-1205

BLUMER, S. 1952; Uber zwei Schimmel-
pilze auf der Bliitenstanden von
Poinsettia pulcherrima willd. Phyto-
pathology Z. 19: 417-422.

BREMER, H., H. ISMEN, G. KAREL, H.
OZKAN und M. OZKAN. 1974.
f.B‘véirbrage zur kenntnis der parasi-
tischen pilzeder Tiirkel. Rev. Fac.
Sci. Univ. Istanbul, Ser. B. 12:

H. OZKAN und M. OZKAN. 1948.
Tirkiye’nin parazit mantarlari iize-
rinde incelemeler. ist. Univ. Fen Fa-
kiiltes? Mec. Seri B. 13 (1) :

, G. KAREL, K. BIYIKOGLU,
N. GOKSAL und F. PETRAK 1952
Beitrage zur kenntnis der parasi-
tischen Pilze der Tiirkei. Rev. Fac.
Sci. Univ. Istanbul, Ser. B 17:

CARVALHO, T. and O. MENDES, 1968;
Doencas de Plantas em-Mocambique.
T.p. DMNinerva Central
Marques 11841.

Lourenco

CORAZZA, L. 1979: (An Alternaria di-
sease of Pelargonium in the nur-
sery.) J. Review of plant Pathology.
58: 420

CURTIS, R.J. 1962; Alternaria ray speck
of Gerbera Jamesonii. Phytopat-
hology, 52: 15 ’

DODGE, B.O. and HW. RICKETT, 1948;
Disease and Pests of Orhamén’nal
Plants. The Ronald Precs Company
Newyork: 638.

— 95—



ELLIS, M.B. 1971; Dematiaceous hypo-
mycetes, Commonwealth Mycologi-
cal Inst’cute kew, Surrey, England:
595

FORSBERG, J.L., 1963; Diseases of Or-
namental Plants. University of Illi-
nois. College of Agriculture special,
Publication No: 3: 208.

GERLACH, "V. 1959; (Investigations on
the Fusarium leaf spot disease on
Sanseveria species and its patho-
gen. (F. moniliforme sheld. var.
minus Wr.) Phytopath. Z. 36: 270-
285.

GURCAN, A. 1970; Ankara ve ilcelerin-
de Siis bitkilerine ariz olan man-
tarlarin tiirleri, meydana getirdikle-
ri simptomlari, morfolojik yapilari
ve Kkisa biyolojileri {izerinde aras-
tirmalar. Ankara Univ. Ziraat Fak.
Yayinlar: 399 Bilimsel Arastirma ve
Incelemeler. Ankara Univ. Basimevi:
249: S. 69.

. 1976; Baz1 siis bitkileri ve
golge agaclarinin fungal hastalik-
lar1 iizerinde arastirmalar. Ankara
Univ. Ziraat Fak. Yayinlar: 630. Bi-
limsel Arastirma ve Incelemeler:
373: Ankara Univ. Basimevi-Ankara
1017.

HOLCOMB. G.E. and R.EMOTSINGER,
1968; An mnusual occurrence of
Sclerotinia flower rot on chrysanthe-
mum. Plant disease reporter. 52:
120.

KARACA, 1. 1961. Tiirkiye Kiilleme Man-
tarlari (Erysiphaeceae) Atatiirk
Univ. Y11, 2: 233-251. .

KARAHAN, O., 1969. Karanfil Pas Has-
taligl. Tomurcuk. 16 (84-7) : 24

KAREL, G., 1958. A. Priliminary list of
plant diseases in Turkey. Tarim BXk.
Nesriyati. Ankara 44.

KEIM, R. 1879; Pruning wound dieback
of Oleander. Plant Disease Repor-
ter 63: 499-501

KNIGHT, C. and B.E.J. WHEELER. 1978.
The

rosae on Different Rosa cultivars.
Phytopath Z. 93: 346-354

germination of Diplocarpon

MAGIE, R.O. 1963; Botrytis disease
control on Gladiolus, Carnations
and Chrysanthemums - Proc. Fla.
St. Hort Soc 76: 458-461

MUNNEECKE, E.D. and A.P. CHANDLER,
1953; Some diseases of variegated
Peperomia. Plant disease Reporter.
37: 434-435.

ORAN, Y.K. 1967. Orta Anadolu Kiille-
-me (Erysiphaceae) mantarlarinin
tiirleri, yayilis alanlari, konukcula-
r1, taksonomileri ve ekonomik énem-
leri f{izerinde arastirmalar. Tarmim
Bakanligl Zirai Miicadele ve Zirai
Karantina Genel Miidiirliigii yayin-
lari: 116 p.

ORLIKOWEKI, L. 1980; (Investigations
on diseases of flower buds and flo-
wers of bird of paradise (Sterlitzia
reginae Banks.) Review of Plant
Path. 59: 186 ;

PAPE, H. 1964. Die Praxis der bekomp
fing -vbn Kr-an:khe‘i'taén und schad-
lingen der Zi'erp flonzen. Poul Parey
in Berlin und Hamburg. Berlin 61,
Lindenstra pe 44-47: 625.

—G—



RAUTENBERG, E. 1973; (Studies on
galls caused by Exobasidium on
Rhododendron simsii Planch. 1. The
terms for gall development and the
interractions between host plant
and galls. J. Phytopath. Z. 78: 121-
1383.

SAUTHCFF, W. 1963: The Ascochyta
disease of Chrysant.’hemums: a fun-
gus disease new in Germany Review
of Plant Pathology 42:

SAVULESCU, O.T., V. BARBU und V.
TUDOSESCU. 1967 (Uber die wirkun-
geiniger organischer fungizide auf
B. cinerea Pers., F. oxysporum
Schlecht.,, und A. dianthi Stev. et
Hall.) Phytopath. Z. 59: 129-135.

SCHNIEDER, R. 1959. (Septoria obesa
Sydow als Erreger einer Blattflec
kenkrankheit auf Chrysanthemum
indicum L. in Deutschland) Phyto-
pat Z. 34: 269-284.

SEZGIN, E., A. KARCILIOGLU and M.
ESENTEPE 1973. The first Report
of Alternaria leaf spot on Rose in
Turkey. J. Turkish. Phytopath. 2:
88-89

SILVERTHORN - STARODA M.J. and
A.H.Mec. CAIN. 1977. Factors invol-
ved in Pleospora calyx rot of Car-
nation. California Plant Pathology.
Cooperative exten scan-Univ. of Ca-
lifornia: No: 35.

SIMMONS, S.A. 1951. Alternaria leaf
spot of Gladiolus. Plant disease Ro-
porter. 35: 333-334.

SMITH, R. 1940 Diseases of Ornamental
and other Ornamentals. California
Agricultural Extention Service. Cir-
cular. 118-103.

STRIDER, O.L. 1980 Resistance of Af-
rican violet to powdery mildew and
efficacy of fungicides for control
of the disease. Review of plant pat.-
hology 1980 59 (12) 569.

TURKMENOGLU, Z. 1959. Giillerde gon-
ca ciirlikliigii (Botrytis cinerea Pers.)
Bitki Koruma Biilteni 3: 34-36.

, Z. 1962. Yag glillerinde pas
hastalig1 kioruma 3: 8-9.

VIGODEKY, H. 1969. Methods for Scle-
rotinia rot of Gerbera and studies
on the disease cycle in Israel. Is-
rael J. agric. Res. 19: 185-193.

R T



All Correspondance Should Be Made To
TURKIYE FIiTOPATOLOJI DERNEGI
Ege Universitesi Ziraat Fakiiltesi
Fitopatoloji ve Zirai Botanik Kiirsiisii

Bornova - Izmir TURKEY



