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

auf den Parasrten

Etlseytn A$TASI und TaYYar BOBAg

ZUSAtr{MENFA.SSIJNG

Durch diese Arbeit konnten die Biologie und die pfiysiologische
Variation von D. sorokirriana (Sacc.) Su,bram. and Jain festgestellt
werden. Dariiiberhinaus wurden die Reaktionen der Gerstensorten und-
linien gegeniiber diesem Erreger untersueht. Nach 322 Tagen Beobac-
htung rLLr 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 iiberwintern 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 300 kultiviert. Die E?gebnisse wurden statistisch
ausgewertet und bei 18 Isolaten zeigten sich Unterschiede. Die prti-
fung auf Pathbgenitaet hat ergeben, dass die 18 Isolate von I). sorbki-
ninna neun unterschiedliche Virulenzen aufweisen. Die Reaktionen
der 45 verschiedenen Gerstensorten und-linien, die in der filrkei ange-
baut werden, wurden gegentiber der virulenteren Rasse S g6 von D.
sorokiniana getestet.

1) Instiiut ftir Pflanaensolrnlta, I(aIaba/ANI(AR,A
2) Lebrs,ta'tJrt' fiir Fhytopaiffiologie und Landwit'tsolrafrtliche Bo,tsnde,

: Ege Unw., Eornrorva/tZtudR



DR,ECIISLERA S OR,OKINIANA

EINLEITUNG
In Anbetracht der Klimabedin- 1952, Oswald, 1953; Spurr and Kies-

gungen, Bodenbeschaffenheit und ling, 1961; Iren, 1962; Csuti, 1965;
der topqgraphischen Eigenschaften Karaca, 1968; Clark and Walien,
der Region kommt dam Getreide- 1969; Lange de la Camp, 1971; Pie-
anbau im Mittelanatolien eine zen- ning et al., lg77; Whittie and Ric-
trale Bedeutung zu. So macht die hardson, 1978). D. sorokinirana ist
Anbauflaeche der Gerste in der Re- wichtiger Fusskrankheitserreger an
glon 44.2 % der Gesamtanbaufla- Weizen, an Gerste sowie an ande-
eche der fiirkei aus und die Re- ren Gramineen und einigen Di-
gion liefert 45.1 % der Gesamtpro- kothylenpflanzen (Christensen,
duktion (Devlet istatistik Enst., 7922; Mitra, 1930; Butler and Jo-
19?4-19?6). In der fiirkei sind die nes, 1949; V-Bourgin, 1949; Spra-
festen Grenzen der Anbauflaeche gue, 1950; Dickson, 1956; Kost'al,
schon erreicht. Da die Anbauflaeche 1961; Spurr and Kiesling, 1961; Se-
also nicht mehr erweitert werden idal, 19?0; Ellis, 19?1; Chidamba-
kann, miissen wir uns als Ziel set- rem et al., 19?3).
zen, das Ertragspotential je Flaec-
heneinheit zu steigern und dies- D. sorokiniana laesst sich in der
beziigliche l\llassnahmen sofort zu Ttirkei besonders auf Gerste beo-

ergreifen. bachten und veranlasst in versta-
erktem Masse Beschwerden der

Ausserdem ist Gerste fiir die Froduzenten. In der Region bewirkt
Rohstoff rndustrie und als Export- der Erreger einen Ertragsverlust in
gut von grosser Bedeutung. In di Hohe von I2I kg/ha. Unter Be-
eser Region, die etwa die Haelfte riicksichtigung der Gasamtanba-
der Gesamtanbauflaeche und der -.uflaeche der Region summiert sich
Gesamptproduktion agrrracht 1yd der Froduktionsverlust auf 1BB

sun, 1968; COkgoyg{1969), sf,ettr Tausend Tonnen, was einer Gel-
D. sorokiniana feben versehiece- deinbusse in Hiihe von 1.19? Milli-
nen, den Ertrag gefaehrdenden arden T.L. entspricht. Es krjnnen
Krankheiten, auch ein ernsthaftes zwar bestimmte chemische Beka-
Problem dar (Abb. 1,2). so iritt empfungsmittel gegen den Erreger
die Blattfleckenkrankheit der eingesetzt werden und es gibt in
Gerste fast jedes Jahr iiberall auf der Tat effektive Fungizide (Reed,
Gerstenanbauflaechen der welt auf 1952; Maehacek, 1gb4; Kostaal,
und ruft erhebliohe Ertragsverluste 1961; Mills, 196g; Saur, 196?). Aber
hervor (christensen, L922; Mitra, die Anwendung solcher chemischer
1930; Simaro et Ludwig, 1950; Reed, Bekaempfungsmittel bringt be-

-p-



Il. AS.TA$ uud

kanntlich ernsthafte Probleme mit
sich. Um solche Probleme zu bese-

itigen, muss allem die Reaktion der
verschiedenen Gerstensorten und-
linien gegentiber dem Krankhe-

MATETIIAL UND METHODEN

T. tsOR.A

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

fiihrt. Dabei wurde fest gestellt,

dass D. 56lskiniana auf infizierten
Pflanzenriickstaenden im Freiland
und in 10 cm Tiefe im Boden iiber-
wintert. Hierzu wurden Wurzel-
oder WurzhelhalmProben von etwa
2 cm Liinge mit einer L % iger
Chlorlau.ge (Na-Hypochlorit - NaO

C1) 2-g Minuten oberflaechlich
sterilisiert (SPurr and Kiesling,
1961; Ciark 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-
biidung im PDA-Naehrboden bei

22 + 2'C,24 Stunden lang inkubi-
ert und es wurde beobachtet, ob
eine Konidienkeimung stattgefun-
den hat (Meronuck and PaPPer,

1e68).

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

Im Gebiet Mittelanatolien wur-
den aus kranken GerstenPflarrz&n
Proben gesammelt und daraus 163

Isolaten von D. sorokiniana
entnomrnen. Pilzkulter erfolgte auf
PDA-, HEA und MEA Nanrbdden.
Es wurden an der Gerstensorte To-
kak 15?/3? Blatt-Saatgut-und Bo
deninokulationen 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 lVlanchuria,
sind resistente Sorten und Gateway
ist eine anfaellige Sorte nach Scha-
rent. Die vierte Sorte ist in diesem
Anbaugebiet die meist angebaute
Sorte Tokak t57/31. Zur Erfassung
der Reaktionstypen wurden die in
der fiirkei angebauthen oder aus-
sichtsreichen 45 Gerstensorten und-
linien herangezogen.

Im Gebiet Mittelanatolien wurde
von Gerstenpflanzen je 500 ha eine
Gerstenprobe entnommen (Bora ve
Karaca, 19?0). 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-

-3-



DN.ECIISI,ER.A SOBOKINIANA
7) 24 Std. Belichtung/Tag
2) 24 Std. Dunkelheit/Tag
3) 8 Std. Belichtung * 16 Std.

Dunkelheit/Tag
4) 1,2 $td. Belichtung + 12 Std.

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

Dunketheit/Tag

Die Blattinokulation erfolgte im
3- Blattstadium der Gerste. (Ti-
mian, 1959; Saur, 19?6). Fiir die
Inokulation wurden die Sporenkon-
zentrationen 10a, 3x10r, lQs, tx10s
und 2,?x100 Konidien/ml herges-
tellt. Ver Versuch wurde in b Wi-
ederholungen durchgefiihrt. Je 10
Cler5tenpflanzen/Topf erhielten et-

Skala Prozentuale Befallsfiiche

wa 1 mI Sporensuspension, dadurch
wurde eine gleichmaessige Benet-
zung der Gerstenpflanzen erreicht.
Die Tdpfe wurden 48 Stunden lang
unter Polybthylenbeutel bei ca. 100
% relativer Luftfeuchtigkeit ge-
haiten. (Mitra, 1930; Rosen, 1gb4;
Timian, 1959; Spurr and Kiesling,
1961; Cook and fimian, 1962; Mum-
ford, 1966; Banttari et al., 1g?b).
Die Pflanzen wurden acht Tage
nach der Inokulation bonitiert
(Spurr and Kiesling, 1961; Mum-
ford, 1966; Lange de la Camp, 1g6?;
Hagen and Larsen, 1g?g) . Ztr Bo-
nitur wurde die folgende Skala be-
nutzt.

Reaktionstypen

0 0 (Gesund)
1 10 (Wenig)
2 25 (Mittel)
3 40 (Hoch)
4 60 (Stark)
5 B0 (Sehr Stark)

Der prozentuale Blattbefall je
folgt errechnet (Saur, 19?6).

Prozentualer Blattbefall
(Krankheitserscheinung) -
Je Topf

Bei den Boden- und Samenino-
kulationen wurden acht unterschi-
edliche Methoden gepriift. Der Ver-
such wurde in ftinf Wiederhoiun-
gen dur.chgeftihrt.

1) Samen-Inokulationen
i) S"h**, A.L. tu[onlona Unirv. Dept. of

Plant, Path'oloey USA.

I (Ummun)
R (Resistent)
MR (Maessig Resistent)
1\65 (Meassig Anfaellig)
M (Anfaellig)
WS (Hoch Anfaeltig)

Topf wurde nach acht Tagen wie

der prozentualen Befalls-
der Einzelblaetter Je Topf

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
Gerstenpf lanzenmaterial

Summe
fleachen



u. AKTAS und T. BOBA

8) Saat-Inokulationen

Bei den Boden- und Saatguti-
nokulationen wurde 30 Tage naeh

Skala Symptome

Inokulation bonitiert. Ilierzu wur-
de folgende Skala gebraucht. (Sa,
ur, 19?B).

0 Gesund
1 Schwache Braenung (nur Coleoptile)
3 Mittlere Braeunung (Blattscheide gebraeunt)
5 Starke Braeunung (Coleoptit und Blattscheide gebraeunt

und Blattflecken)
7 Abgestorben

An den ausgewihlten Isolaten
wurde physiologische Variation im
Klimaschrank (Fa. Kottermann)
in fiinf Wiederholungen unter-
sucht. Die Isolate wurden bei 25'C
auf PDA-Naehrboden kultiviert
(Mitra, 1930; Andersen, 19521,

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 durchschnitttiche 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-

late von D. sorokiniana 7 Tage lang
im Klimaschrank auf PDA-,
I{EA- und MEA- Naehrtoden bel
20"C 25"C und 30oC Kultiviert. Da-
bei wurde die durchschnittliche
Wachstumsrate pro Tag, die Myzel-
wachstumsformen, die Kolonien-
farbe und die durchschnittliche
Konidiendichte der Isolaten unter-
sucht. Die Sparenkonzentrationen
wurde im 10-3 sporensuspension
gezaehlt (Mumford, 1966)

Die Untersuchungen zw Prii-
fung der Pathogenitaet wurden mit
18 Isolaten, an 4 Gerstensorten (De-
kap, Manchuria, Gateway und To'
kak L57/37), die unterschiedliche
Reaktion auf Funges zeigten, durch-
gefiihrt. I{ierzu wurde eine Dichte
von 105 Konidien,zml hergestellt
(Saur, 19?6). (Je 40 ml Sporensus-
pension wurde 1 Ttophen Tlreen-80
zugegeben (fimian, 1959; Ye$en,
19?6).

-5-



DR,ECHSLE.RA SOROKINIAII'A

ERGEBNiSSE UND DISKUSSION

1. Die Uberwinterung des Patho-
gens

Es wurde die tiberwinterung 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 tiigigen Beobachtungsze-
itraumes wurde festgestellt, dass
der Fungus in infiziertem Stoppel-
feld sowohl an den Wurzeln und
Wurzeihalden als Konidien oder
Myzel (Abb. 5) als auch im Boden
als Konidien (100 % lebendig)
iiberwintert. Dieses Ergebnis sti-
munt i.lberein mit denen von Chris-
tensen (L922), Dickson (1956), Mtil-
ler (1958), Kos'al (1960), Amrnon
(1963), Chrnn and Tinline (1964),
Karaca (1968), Meronuck and Pep
per (1968), Seidel (1970) und oJr-
gensen (1974). Der Pathogen bleibt
auf infizierten Pflanzenrtickstaen-
den in 10 cm Tiefe 6 bis 7 Monate
rcA % lebendig. Erst nach 9 bis 10

Monaten unter gleichen Bedingun-
gen setzt sich die Vitalitaet des
Pathogens auf 40 % herab.

Die Konidien von I). sorokiniana
riherleben den Winter im Boden
vollstaendig. Aber wenn die Inku-
bationszeit verlaengert wird, so ver-
ringert sich die Konidienpopuiati-
on in normalem Boden im Gegen-
satzzum 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 dtirfte die Ver-
ringerung der Konidienpopulation
in normalem Boden verstaendlich
sein. Dieses Ergebnis stimut iiberein
mit denen von Campbell (1958),
Chinn and finline (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 iiber win-
tert, so dass er staendig imstande
ist, neue Wirtspflanzen N infizi-
eren und auf hereits infizierten Fel-
der seine Vitalitaet weitgehend
auf rechtzuerhalten.

2. Die Feststeilung der Optimalen
Beliehtungsdauer von D. som-
kiniana

Bei der Feststeliung der Belic-
htungsdauer wurden die folgen-
den Alternativen herangezogen;
Daueriicht, Dauerdunkel, B Std.
Licht + 16 Std. Dunkel, 12 Std.
Licht + 12 Std. Dunkel, 16 Std.
Licht + I Std. Dunkel. In diesen
Belichtungsalternativen wurde D.
sorokiniana in PDA-Medium bei
25"C auf seine durchschnittliche
Wachstumsrate pro Tag, Sporen-
konzentrationen, Konidiengrrisse
und auf die Anzahl der Septa hin
untersuclrt. Dabei stellte sich he-
raus, dass die Beliehtungsdauer
von i2 Std. Lich + 12 Std. Dunkel
die giinstigste Kombination dars-
tellt. Die Ergebnisse sind aus den
Tab. 2,3 und au Abb. 6 zu entneh-
men.

-6-
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Mit Hilfe von Biattinokulationen
wurde der Einfluss der Inokulum-
dichte auf den Befal und die Inku-
bationsdauer festgestellt. Dabei
wurde mit sechs verschiedenen
Inokulationsdichten gearbeitet, die
zwischen 10r und 2,'l x 10s Koni-
dien/ ml variierten (Tab. 4). Die
Zunahme der Inokulumdichte von
10r Konidien/ml um das bis 5-fache
bewirkte eine Zunahme der Kran-
kheit. Die empfindiichen Gersten-
pflanzen ktinnen aber die Resis-
tenz vortiuschen, wenn die emp-
findliche Reaktion derselben Pflan-
zen deutlich. Wenn die Inokulum-
dichte 105 Konidien/ml betraegt
oder das Z-bis, 2,?-lache derselben,
so iassen sich bei dem prozentualen
Blattbefall merken. Nach einer
bestimmten Inokulumdichte laesst
sich der prozentuale, Blattbefall
aber nich,t mehr aen{ern (Abb. ?).

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

DR,ECESILET,A SOROKINIANA

Auswertung 8 bis 10 Tage nach
der Inokuiation erfolgen muss. Di-
eses Ergebnis stimmt tiberein wit
denen von Mitra (1980), Rosen
(1954), Tirnian (1959), Spurr and
Kiesling (1961) ( Cook and Timian
(1962), Mamford (1966) und Bant-
teri et al (1975).

Bei allen acht unterschiediichen
Inokulationsmethoden des Bodens
und der Samen bontte D. sorokini-
ana Krankheit induzieren. So ist
auch nach Oswald (19b8) der Fun-
gus primiirer 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 (L9ZZ),
Simard und Ludwig (1950), Miil-
ler (1958), Kost'al (1961), Ammon
(1963), Karaca (1968), Clark and
Wallen (1969), Seidel (19?0), Jor-
gensen (19?4) und Whittie and
Richardson (1978).
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DR,ECHSLERA SOR,OKINIANA
Tabelle 5. Durchschnittlicher prozentualer Blattbefall

bei unterschiedlichen Methoden zur Boden_
und Sameninokulationen mit D. sorokiniana

Inokulationsmethoden Durchschnittliche Duncan
ProzentualeKrank- Test
heitserreheinung (%) Gruppen

Samenin'okulationen
Szunenkeimlinge irn Ku,Ituren
Getrerurte pflanzen Inck.
Gesamte prflanzen Ino&.
Kulturinokrul,tionen

Strohinokul,ationen
IWit bef,altenem Gerstenpf I anzenmateria I

Inok.
Sandinodkarl aition€rl

60.56

69.99

33.13

29.42

?6.56

74.i6

22.66

37.?1

A
AB

AB

B
c
CD

1

,

CD

D
6

4

3. Untersuchung In Vitro

Im Untersuchungs gebiet Mifte_
lanatolien wurden Gerstenproben
entnommen aus denen 168 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 Kolonienrarbe hin gep-
rtift. Zum Schluss wurden 69 Iso-
late ausgewaehlt und damit be-
gonnen, die physiologische Variati-
on in-vitro zu studieren. Zur Fes-
tseilung der physiologischen Vari-
ation wurden 6g Isolate auf pDA-,
HEA-und MEA-Medien bei 20.C,
25'C und 30oC sieben lange kulti-
viert. Debei wurde die durchschnitt-
liche Wachstumsrate pro Tag,

Myzelwachstumsformen, Konidien_
farbe und durchschnitiliehe Koni_
diendichte untersuchte. Die statis-
tische Auswertung des Zahlenma-
terials hat ergeben, dass 1g Isolate
unterschiedliche physiologische Va-
riation aufwiesen.

4. Untersuchung In Vivo

Die Untersuchungen zur pnifung
der Pathogenitaet wurden an 1g
ausgewiihlten und an vier Gersten-
sorten, die unterschiedliche Reak-
tion auf Fungur zeigten, durchge-
ftihrt. 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-



u. AK'I'AS

gebiet die meist angebaute Sorte
Tokak 157/37.

Die Priifung auf Pathogenitaet
hat ergeben, dass die 18 Isolate
htlchst 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 voII
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

und T. BOftA

entwicketndes Isolat. Diese Rassen
wurden nach ihren Virulenzen-an-
gefangen von ,der hhchst 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 Ttrrkei 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
hirchsten Virulenz, Rasse S 96, ein-
gesetzt. Dabei wunden 28 Sorten
als hochanfaellig, 14 Sorten ais an-
faellig, 2 Sorten als maessig anfael-
Iig und 1 Sorte als maessig Pre-
sistent ermittelt (Tab. 6) '

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

Gerstensorten
und

Gersteniinien

Reaktionstypen
R MR MSi VS

Tokak L57 /37
Cumhuriyet 50
Zaf.er L60
Yegilk<iy 38?
Yergil 147

69747

814-ZS-1
PL1-27
Gem
Kaya
AL

+
+

+
+

+
+

-t-

+
I

+
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IN
Ku'
TY--8
TY_10
TY-I2
TY.-14
TY*15.
Tff-I6,
nr*z1
Tf,
K*vak 7531

I[dry 9602
69 H'20?2
66H12
?9 IT tol
?9 H 10-2

6144
?113
1552

1553

1557

1558

1564

1601
1604 ,

1606

1611

1619
r-5
I*{
r-9
I-12
A-9
A-10

+
+
+

+
+

+

+

+
+

+
+

+

+

+
+
+
,+

+

+
.i' +.+

+
+
+
+
+
+
+r. 
+
+
+
+
+
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II. AI(TAS und T. BORA

6znr
ORTA ANADOLU ARPALARINDA Drechslera sorokiniana (Sacc.)

Subram and Jain'in Biyololisi, r"izyoloJiK vARyASyoNU VE
ARPA QE$iTLERhqtlq nnaXStyONLARr TJZERINDE ARA$TTRMA

Bu galqrna ile patoJenin biyolo-
jisi, firyoiojik varyasyonu ve arpa
geqitlerinin reaksiyonlarr saptan-
mrgtrr. Fungusun krglamasrna ilig-
kin 322 gtinliik bir gahgmada, ge-

rek anrz konumundaki enfekteli ar-
pa bitkisi artrklarrnrn kiik ve k6k
bofazrnda konidi ve misel olarak,
gerekse toprakta konidi olarak kr-
gr % 100 canh gegirdi$i saptan-
mrqtrr. Fizyolojik varyasyonun sap-

banmasr gahgrnalart 69 izolatrn
PDA, HEA ve MEA ortamlarmda
20"C, 25"C ve 30oC srcakhkta, ? giin-
li.ik geligtirme esasrna giire yiirfittil-
mtigtilr. Sayrsal veriler istatistik
y<inden deperlendirilmig ve 18 izo-

latrn farkh fizyolojik varyasyon o-

luqturduklarr goriilmiigtiir.

Patojenisite testi sonueunda D.
sorokiniana'n:.n 18 izolatr 8 farkh
virulens olugturmug fakat bir izo.
latm in-vitro Ozellikler ydniinden
gosterciiii ayrrcahfr nedeniyle fiz-
yolojik rrk sayrsr I olarak saptan-
mrgtr.

Qegit reaksiyon gahqmalarrnda
ise kullanrlan 45 arpa geqit ve hat-
trmn, D. sorokiniana'mn S 96 nu-
marah fizyolojik rrkrna kargr, 28'i
gok duyarh, 14'ti duyarlr, 2'si orta
duyarh ve f i ise orta derecede da-
yamkli reaksiyon giisterdikleri sap-

tanmrqtir.
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Abb. 1. Durch D. sor'okiniana be,fallenes Gers'tenfiel.d mit stellenweise

auftretenden chlo,ro,tischen Pflanzen

Abb. 2. Mit D. sorokiniana be,fallene (a) und gesunde (b) Gers'tenpflanze.
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Akib. 3. S,l<ala zur Auswertung von D. sorokiniana bei Blattinokulation.

Abb. 4. Skala zur Auswertung von D. sorokinian'a bei Samen-und
Bodeninkulation.
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Abb. 5. A) Myzelwa':hstum v,on D. sorokiniana and der Wurzel
und am Wurze-halm von Gerstenpflanzen-Riickst6nCen
in der Feuchtkammer.

B) Konidiophore und Konidien von D. sorokiniana unter
gleichen Bedin,gungen.
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Albb. 8(b).
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J. Turkisrtr Phytopath., Vol. 10, Num. l, 25-35, 1981

Physiological Studies of Alternaria helianthi (Hansf.)
Tubaki and Nishihara the lncitant of Leaf Blight of

Sunflower (Helianthus annuus L.)

P.C. R,EDDY and B.M. GUPIA

Department of Pla'nt Pathology, Raiasthan College

of Agriculture, University of UdaiDar, Ra.iasthan, INDIA

ABSTRACT

Ttre temperature 25 + l"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 mediurn.
Good spomlation was observed on Potato dextrose medium and no
sporulation on other media.

pH 6.0 supported the maximum growth of the fungus but ihere
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 ihere was no
significant increase of dry mycelial weight on other vitarnins over

the control.
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INTRODUCTION

During disease survey in Sep-
tember, 1974 the ieaf blight of
sunflower appeared in a severe form
at the exper{mental farms of Ra-

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

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
rit 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. T?re inocuiated 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

MATERIALS and METHODS

For studying the physiology of
the fungus, glasswares were clea-
ned by dipping in potassium
dichromate sulphuric acid solution
f.or 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.

AU the physiologieal 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-
ri,ments. fire solid media were ste-
rilized at 15 lbs/sq. inch pressure
for 15 minutes. Ttre petridishes we-
re sterilized at 180"C for one hour
in hot air oven.

Mycelial growth was estimated
by fittering 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
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medium; Czapek-Dox medium; Po-
tato dextrose medium; Richard's
medium and Sa,bourd's medium.

T'he pH of all the media were
adjusted to 5.5 by a.dding N/10 HCI
or N/10 $IaOH before autociaving.
I{ydrogen ion concentration of the
medium after autoelaving 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 reco ded after 20

days of incubation at 25 * 1'C.

To determine the optimum pff
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
pII was again tested. The flasks
were inocutated 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
2;,5 * 1'C.

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

B.M. GTJPTA

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 af.ler 20 days of incuba-
tion at 25 + L'C.

To know the effect of vitamins
ot the growth and sporulation of
the fungus, different vitamins were
added in the basal mediurn at the
rate of 50 ppm. fite method descri-
bed by Mathur et al. (1950) was
used for making the medium vita-
min free. Ttre 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

ibs/sq. inch pressure for 10 minu-
tes. After inoculation of each flask
with single germinating spore, they
were incubated aL 25 + 1'C for
20 days and then thfmycelial
filtration. pH of the medium was
weight and sporulation was recor-
ded.

RESULTS and DISCUSSION

Temperature plays an important ture for its growth and sporulati-
role on the growth and sporulation on. The results of the experiments
of the fungi. For each fungus the- are presented in table-l,
re is a certain range of tempera-
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Table-l. Effect of different temperatures on growth and

sporulation of Alternaria helianthi incubated
for 18 days.

S. No. Temperature ('C) Average colony
diameter in mm

Sporulation

1.
.la.

.J.

4.

5.

6.

1.

10

15

20
25

30

35

40

I
25

52
63
49
L4

0

i*
+++
++++
+++

C.D.atl% = 2.87
S.Ern. * + 0.77

The results in Table-l indicate
that the fungus grew from 10"C
and maximum growth and sporu-
lation was at 25'C. Ttre 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 42C. Prabhu and
Prasada (1966) also reported 25'C

= No sporulation
+ : Poor sporuiation
++ : Fair sporulation
+++ : Goodsporulation
++++ : Excellent sporulation

as the optimum temperature for
the growth of Attenraria 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.
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Table-2. Effect of different liquid media on growth and
sporulation of Alternaria helianthi incubated at
25 + 1"C for 20 daYs

S. Medium
No.

pH after
autoela-
ving

pH of
filtr-
ate

" Average
dry
myscelial
weight
(mg)

Sporul-
ation

1.

2.

3.

4.

5.

6.

Asthana &
Hawker's
Brown's
Czapek-dox
Patota dextrose
Richard's
Sabourd's

5.3

5.3

5.6
5.5

5.4

5.5

5.8

5.2

5.9

6.0

5.9

5.1

30

76

50

95

82

85

+++

* Average of 3 replications
C.D.ati%:
S.Em. :

3.81

7.27

Ttre results in Table 2 indicate
that potato dextrose medium sup
ported the maximum growth of the
fungus followed by Sabourd's, Ric-
hard's, Brown's and Czapekdox
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-

Note -: Nosporulation
-t-++ : Good sporulation

ted the basal medium for further
studies. The pH of all the media
changed due to hhe 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 media and also

found that PDA and Richard's me-
dia were the best and supported
more rapid growth of Alternaria
tenuis and Rhizoctonia sblani.
Among the five synthetic media
tested, Richard's media supported
maximum growth of A. cyamposi-
dis (Singh & Prasada, 19?3).

+
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firough fungi grop over a wide pH of a medium may be favourable
range of pH, yet the optimum for for growth but unfavourable for
mycelial growth and sporulation sporulation. Ttre results of the pH
may differ from each other. The experiment are presented in tab-

le_3.

Table-3. Effect of different Hydrogen ion concentration on
growth and sporulation of Altemaria helianthi
incubated at 25 * 1"C for 20 days.

S. pH before pH after pH of n Dry
No. autoclavi- autocla- filtrate mycelial sporulation

ing ving weight
(ms)

1. 4.0 4.1 5.2 ZB No
2. 4.5 4.6 5.3 68 No
3. 5.0 5.0 6.1 7E No
4. 6.0 5.5 6.4 8? No
5. 6.5 6.0 6.b 108 No
6. 7.0 6.6 7.0 Bg No
7. 7.5 1.2 6.8 7A No
8. 8.0 7.8 1.1 b6 No
9. 9.0 8.2 ?.3 47 No

* Average of 3 replications
C.D.at5%: 3.3?
S.Em : + 1.12

It is evident from the results in carbon is essentia[y required by
Table 3 that the fungus grew over fungi as the main structural and
o wide pH range (4.1 to 8.2). fire functional element for the celt wall
maximum growth of the fungus composition and other components
was obtained at pH 6.0 and mini- of cell. The results of the effect of
mum at pH 4.0. firere was no spo- different carbon sourcds on growth
rulation at any of the pH levels and sporulation of the fungus are
tested. Reddy (196?) also reported presented in Table_4.
the maximum growth of Alternaria
trtticina at pH 5:5 , and the least
sporulation was observed at pH 6.0.
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Table--4. Effect of different tCarbon sourcesD on growth and

sporulation of Alternaria helianthi incubated at
25 + 1"C for 20 daYs.

S.

No.
Carbon
source

pH after
autocla-
ving

pH of
fiitrate

* Dry Sporula-
rnycelial tion
weight

1.

A.

J.

4.

5.

6.

7.

8.

9.

10.

11.

Xylose
Glucose
Fructose
Galactose
Sorbose
Maltose
Sucrose
Raffinose
Ceilulose
Starch
Control
(No carbon)

5.9

5.7

5.6

5.5

5.4

6.0

5.7

5.7
5.8
,5.8

5.9

6.0
6.4

5.9

6.3

5.9

6.3

6.2

6.1

6.6

6.2

6.2

No
No
No
No
No
No
No
No
Good
Fair
No

64

75

81

66

64

61

87

60

95

93

15

* Average of 3 replications
C.D. at 5 %
S.Em. : + 1.11

The results in Table--4 indicate
that. among the 10 carbon sourees

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.
Ilticroscopic examination of the
myeelial 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
co,mpounds (Liliy and Barnett,
1951). Monosaccharides are utili-
zed by many fungi though they
may not necessarily give best
growth. DisacchArides, trishceha-
ridcs, polysaccharides and alcohols
malz 5s utilized by fungi depending

upon the presence of hydrolytic
enzymes and their ability to grow
on their component sugafs (Lilly
and Barnett, 1951; Cochrane, 1958).
Chattopadhyay et al. (19?0) repor-
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ted that Hr, I{e, I{re, Hro and Hae requirements of A. citri, A. tenuis-
strains of Helminthosporium otyzae sima, A. oleraceae and a. dianthi
incitant of brown spot disease of and the best source of carbon for
rice, utilized cellulose as the best all these species was fructose fol-
source of carbon. Singh and Fra. iowed by fructosans.
sada (1973) reported that Atter-
naria cyamopsiiis utilized starch, In order to study the ability of

xylose, glucose, maltose etc. as car- the fungus to utilize various nitro-
bon sources and the best source gen- sources this experiment was

of carbon was D-fructose. Joly performed' fhe results are indica-
(1962) investigated the carbon ted in tabie-5'

Table-5. Effect of different <Nitrogen sources)r on growth
and sporulation of Alternaria helianthi incubated
at 25 + 1'C for 20 days

S. Nitrogen sou-
No. rce

pH
after
autoc-
laving

pH of
filtra-
te

* Drv
mycelial
weight
(mg)

Sporula-
tion

1. Ammonium b.9
chloride

2. Ammonium nitrate b.8
3. Potassium nitrate 5.9
4. Sodium nitrate 6.8
5. Urea - b.B
6. Dl-methionine b.9
7. Histidine 6.0
8. DLB phenyl alanine b.8
9. L-asparagine 5.6

10. DLaspartic acld b.g
11. Glutamic acid 5.1
12. Dl-tryptophan 5,7
13. Peptone 5.9
74. Control (No nitrogen) b.6

6.1

6.2

6.0

6.0

6.8

6.4

5.9

6.1

5.9
5.1

5.8

5.8

5.7

6.0

48

55

98

76

75

88

75

r02
85

10

78
'62
110

20

No

No
No
No
No
No
No
No
No
No
No
No
No
No

* Average of 3 replications
C.D. at 5 7o : 4.83

: + 3.57
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Ttre results in Table 5 indicate han' Scanty growth was observed

that among the inorganic nitrogen on control.
sources, potassium nitrate suppor-
ted good growth of the fungus while
Ieast growth was observed on

ammonium chloride. Among the
organic nitrogur sources PePtone
supported the best growth of the
fungus foltowed bY DLIB PhenYla-
lanine, Dl-methione, IoasParagine,
glutamic acid, histidine and urea
while poorest growth of the fun-
gus was recorded on DL-trYPtoP

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 resuits of the effect of vita-
mins on the growth and sporula-
tion of the fun$us are presented in
Table-6.

Table-6. Effect of different vitamins on growth and
sporulation of Altenraria helianthi incubated
al 25 * l"C for 20 daYs

S.

No.
Vitamins pH After

autoc-
laving

* Dry
Mycelial
weight
(me)

Sporula-
tion

Ascorbic acid
Biotin
Folic acid
Inositol
Nicotinic acid
Phyridoxine

hydrochloride
Riboflavin
Thiamine

hydrochloride
Control
(No vitamin)

5.8

5.7

5.9
6.1

5.8

5.8
6.2

5.7

5.8

92

[05
93

98

93

100

101

96

95

No
No
No

No

No
No
No
No
No

* Average of 3 replications
C.D.al 5%: 6.17

: * 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.

IIELIANTIII
None of the vitamins induced spo_
rulation of- the fungus. Similarly
Gemawat and prasad (19?1) 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.

6znr
AyeieEGi yApRAK LEr(E T,ASTALTGT ETMENi (Alternaria

helianthi (Hansf.) Tubaki and Nishihara UZffiil{On
FizyoloJir ger,rgMAr,AR

Fungusun geligimi ve sporulas-
yonu igin 25 + 1"C en uygun sr-

cakhk olmugtur. Teste ahnan altr
besi yerinden en iyi geligimi safla-
yan Patates - Dekstroz Agar (PDA)
ortamr olmug ve bunu Sabourd ve
Richard ortamr takip etmiqtir. pDA
ortamrnda iyi sporulasyon giizlen-
miq ve. diSer ortamiarda sporulas-
yon olmamrqtrr.

Fungus 6PII derecesinde en fazla
geiiqim gtistermiq ve denenen tiim
PH derecelerinde sporulasyon sap
tanmamrqtu.

Seltiioz ve Nigasta geliqim igin
en iyi karbon kaynaSrnr oluqtur-

mu$ ve bunlarr sukroz ve fruktoz
takip etmigtir. Seliilozla iyi, nigasta
ile zayrf sporulasyon gortiliirken
diper karbon kaynaklannda hig
sporulasyon olmamrqtrr.

Teste altnan azot kaynaklarrn-
dan, en fazla geligmeyi saSlayan
pepton olmugtur. Hig bir azot kay-
naSr sporulasyonu saSlamamr$trr.

Temel ortam olarak Richard be-
si yeri ahnm4 ve buna katrlan fark-
h vitaminierden Biotin, fungusun
geligmesini artttmrg; ancak kuru
misel aiuh$rnda vitaminlerin hiq-
biri kontroiun iizerinde <inemli bir
art4 saf'lamamrqtrr.

i
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Decline of Satsuma Mandarin Orange in Turkey

Turhan AZEni

Reg{onal plaurt Protection Res. Inst., Bornova l"-ir, TURr(EY.

ABSTRACT

llhis 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 pe,gs on the woody cylinder of both scion
and sour orange rootstock and circular pits in tJre inner face of the
bark.

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

INTRODUCTION

Azeri and Heper, 19?B). Declined
Satsuma trees have been examined
for Tristeza, xyloporosis, psorosis,
exocortis and Satsuma Dwarf viru-
ses and indexed with Mexican li-
me.

MATERIALS AND METHODS

with Mexean lime for tristeza vi-
rus.

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

Severe declining have been noti-
ced on Satsuma mandarin trees
since 1974 in the experiment regi-
on. Ttisteza and x'yoloporosis were
found more distributed in our Sat-
suma plantings as previously re-
ported (Azeri and Karaca, 19?8;

Since 1974 declined Satsuma
mandarin trees in the experiment
region (izrnir, Merkez and Giimiiq-
su Region) have been examined for
tristeza, xyloporosis, exocortis, pso-
rosis and Satsuma Dwarf virus
diseases as described by Azeri and
Ileper (19?8), and also indexed

- 
61 

-



T. AZER,I

typical declining symptoms have
been indexed with Ntexican lime
for tristeza virus.

RESIILTS AND

Symptorns:

Ttre 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 iatter stages (Fig 1). Ttre 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 (F,ig 5). Pegs and
pits as much as 0,5 mm in diam
have also been observed in the
branches of the declined trees.

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

DISCUSSION

Most of the infected trees showed
scalling and cracking of bark above
the bud-union. Elongated mound
like pegs usually associated with
typical xyioporosis 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 orenge 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. tritoliata rootstock also dis-
plaved 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 naturaliy infec-
ted with tristeza virus. Aii 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-
veiope 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 shoryed that, xyloporosis
viius was widespreaded in the ex-
periment region (Azeri and Heper
19?8). Tristeza also was found
more distributed (from 20 % to
700 %'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 19?8, Lodos
1981). Nalrral spread of tristeza
probably may be due to these two
aphids, which are known the thris-
teza vectors (Joseph et al 1973,
Lodos 1981).

fire indexing tests and the fleld
examinations revealed that, the
characteristic declining symptoms
observed on Satsuma mandarins
were thc combinations of both
tristeue and xyloporosis virus ln-
fectlons. Eradication of these un-
fruituful and. declined Batsuma
trees and replanting with the vi-
rus free helthy plants is necessary
in the short time. It ls also neces-

sary to initiate short-term and
long-term lndexing and the bud-
wood registration programe to es-

tablish virus free Satsuma manda-
rins lines and fondation bloeks in
Turkey.

-39-



T. AZENi

6znt
sATsuIvrA vreroenir.n nnlrvog cogun

Son yrllarda izmir ilinde tiretil- endeksleme testleri ve simptomato-
mekte olan bilhassa turung anact lojik gozlemler sonucu, Satsuma
i2erine aqilr Satsuma mandarinle- mandarinlerimizde gOrtilen ttitirn
rinde qiddetli bodurlukla birlikte belirtilerini Gtigiiren (tristeza) ve

<iltim belirtileri saptanmrqtrr. Bu Gtizenek (Xyioporosis) viruslarmrn
gekilde g6gme gtisteren Satsuma mtigterek infeksiyonlar sonucu
mandarinlerinin a$r noktasrndan olugturdufu saptanmrgtrr.
ahnan kabuk kesitlerinde, turunca yaprlan aragtrrmalar, bu iki vi
ait kabu$un alt yiizeyinde Gitgti- rusun satsuma mandarinlerimizde
ren (tristeza) virusunun tipik gu- yaygm olarak bulundufunu, tek
kurluk (honeycomlbing; pits) belir- baqma veya mtigtereken bulunduk-
tileri ile, odun yiizeyinde ;baltk diqi larinda farkl qekilde zarar yaptrk-
geklinde grkrntrlar (invers-pitting- larrm gostermigtir. Grliiren viru-
pegs) gortilm,tigtiir. Agt yerinin iist sunun vel<kirii olan Aphis gossypii
ksmmdaki satsuma gdvdesinde ise, Glov. ve A. Spiraecola Turunggil-
G<jzendh (xyloporosis) virusuna lerimizde mevcuttur. Son yrllarda
benzer genig kanser yaralarr ile ka- . turung iizerine agrl Bodrum man-
buk soyulmalan saptanmrgtrr. Agr darinleri, limon ve portakallarda
yerinin iiserinden ahnan kabuk ke- tristeza virusuna rasganmrgtrr.
sitlerinde, Satsuma g<ivdesine ait Halbuki bu varyetelerin iitkemiz-
kabuk kesitlerinin Alt ytizeyinde de Ttisteza'dan ari olduklan bilin-
tristezadan farkh olarak giddetli mektedir. ihtimalen, do[al olarak
gukurluklar ile bunun karqrtr ola- bulagma bu iki afit vektijriinden
rak odun yiizeyinde grkrntrlara ileri gelmektedir. Zira, bazt Satsu-
rastlanm4tr. Satsuma kabufunun ma mandarin plantasyonlarrnda
virusssus olana oranla 2-g misli hastahsa %' 50-L00 oramnda rast-
kahn ve floeminde G0zenek (Xylo- lanmaktadrr.
porosis) virusunun tipik zamk pa-
keileri olduSu g<iriilmiigtiir: satsu- satsumamandarinlerimizdeGog-

ma govdesindeki bu belirtilerin bo- me durumlan yrldan yrla tehlikeli

dur apacrn dallanna kadar yayil- boyutlara ulagmakta olmasrna raf-

drfr izlenmigtir. ug yaprakh anag men bu giine kadar etken bir iin-

iizerine agilr bazr satsuma manda- lem ahnamamrgtr' Bu nedenle' bir

rinlerinin aqr yerinin iist krsmrn 6nce endeksleme pro$ramlarr ile

daki satsuma grivdesinde ayni be- virussus satsuma iiretim ve gelig-

rirtilere rras'anmrqtrr. uyg;utanan ltr ffi?elerinin 
baglatilmasl ge-
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Heterodera fici Kirjanova 1954 in Aegean Region

Hasan g. f,i}'t<SillU

Department of plant Protection, Facultf of AgriCulture, ,ttatiirL Universlt'y,

Erzurum, TurteY

ABSTRACT

Heterodera fici Kirjanova W&s firstly recorded on Ficus carica

and Ficus domestica in June 19?9 in Aegean Region. Turkey. Descrip-

tive studies on cysts, males, larvae and eomparative studies with IIe'
terodera cruciferae were done. In deeper focus apart from the other

Ileterndera species big patches are seen. T?re length from anus to the

begining of hyaline part over tail length ratio p€rcentage is also a

descriptive character. In l:lected fresh cysts at the initiation of

hatching period 771-472 egies were counted.

INTRODUCTION

sely to the roots, theY are not easly
left in soil. This bioiogical 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-

drn 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 inctuding ecological conditi-
ons will give us information about
the relation of H. fici with fig.

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
Ttrrkey this nematode was firstlY
recorded in June 1979 on figs in
Aydrn Province. On roots cYsts and
in soil besides cysts, larvae and
maies were obtained. Unlike to oi-

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 roots 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-
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MATERIAI.S 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 rfxed together with water
and then passed through a series
of screens. fire roots left in 30

mesh screen were taken and pla-
ced to an another container and
they are rubed against each other
with hand. Tfien 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 distinet
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 % KOFI
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.

RESULffS and DISCUSSION

Heterodera fici Kirjanova

Description: Female (N:15) :

L-1.04 (0.8-1.4) mm; Width 0.7
(0.5-1.08) mm; Width and length
ratio % 68; Lenght 1.4 (1-1.5) ti-
mes of width; number of eggs
(N:10) : 284 (17L-472). Body
form lemon shaped, but both ends
nearly rounded (Fie. 1).

Near mid ibody rugose markings
ate zlg zag lines, but usually not
closely spaced and forming a lacy
pattern (FiS. 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-
1.0?) mm; Stylet lobes rounded
(Fig. 5A).

2. stage larvae (N:15) : L-3?5
(327-468) mu; Stylet kno,bs con-
vex anteriorly and the angle bet-
ween the meso-metarhabdion nar-
row (Fig. 58) Ttre length from
anus to the begining of hyaline
part over tail length ratio (N-1b) :

% 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 mosily 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'
eilerae punctations, on H. fici bi[
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 difficutty 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 caleulations L7l-472 eggs

\pere determined. It is suPPosed

that this difference might be resui-
ted from caleulating aggs in old
cysts as well. Because in some

instances old cysts may eontain
2O-30 eggs or may be comPletelY
empty.

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

fire length of the larvae of the
fig eyst 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. Ttre 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. Ttre mean ratio in cab-

bage cyst nematode is % 5l (Yiik-
sel, 19?3) and in fig cyst nematode
it is % 43.5.
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FETEBOD&A FICI

O ZET
ireE gOL,GESi'NDE Heterodera fici Kirjanova

1939 plmda Aydrn ve dolaytarrn-
da tncir Kcik b<ilgelerinden ahnan
iirneklerde k0klerde Heterodera fici
sistlerine, toprakta ise bunlarrn
sist; ssftsg ve lafvalanna tesadii{
edilmigtir. H. fici'nin te;hisi Kija-
nova'ntn orijinal tavsif ve gizimle-
rine grire yapihcrgtrr.

Di$er Heterodera sisilerine yraza-

ran bu nematod'un kiiklerde zor
g<iriilmesi ve buradan toprafa in-
tikali kolay olmadrpi igin, kokler
su igerisinde of'uqturulduktan son-
ra muhteviyat 30.60 mesh'lik elek-
letden gegiriterek bol miktarda sist
elde edilebilmektedir.

tncir sist nematodu populasyon-
ian suianan aianiarda sulanmayan-
iala nazaran daha yiiksek bulun-
muqtur.

Sistlerin tanrnmastncla daha de-
rin fokustaki sist duvarrnrn g6rii-
ntimii; larvanrn tanrminda ise
Anus-Hiyaiin baglangrcrmn, kuy-
ruk uzunlu$una oranrnrn yiizdesi
ise dnemli karekter olarak grirtil-
mektedir.

Sistlerdeki yumurta saysl lite-
ratiirde verilene nazatan gok yiik-
sek olarak bulunmuqtw (I7t-472).

Kujanova, E.S. 119,b4. planrt Nematology
m the U.S.S.R., and l,beroat:c Oon-
ferences, Moscow Acad. Sei. U.S.S.R.
(tn R.usslan 3: 9-4r?).

Itrorne, G. 1981. princlples of Nernato-
logy Dfcr'aw-Hill Book Company inc.
New York, 553 pp.

Sher, S.A. and D.J. Radki, 1Sb6. f,etero-
dera flcl Klrjanova 1gS4 in Califor-
nla. Plaub Disea$e Reponten 40 (g) :

?00.

LITE&ATT'R,E CITEX)

Y{irksel, H. 1$?3. Tiir&iye'de Bulunan He_
terodera (Ne,rnatoda: Heteroderidae )

Tii:leri Durunu; Bunlann Mor,folo-
j'ik ve Biyolojl& Farklilrklan Uze-
rinde Qalqrnalar. .dt'a. Ilni. Ziraat
I'ak. Zlraat Dergisi 4 (1) : iB-?1.
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Fig. 2. Pattern near 'middle of cyst.
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Fig. 3. Pattern wiitlr deeper focus

Fig. 4. Ou,tioular puncla,tions and tltre l,ower end of cyst.
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J. Turkish Fhytopath., Vol. 10, Num. 1, 53-61' 1981

Determinations of Fungal Diseases on the
Commercially Grown Ornamental Plants in

Aegean Region

Emel $EiZGiu Ayhan KARCITIOGLU Mahdume ESENTEPE rlnin Onan

Bornova Eegional Planrt Protection Researc,h Instltute

Izrnir, TIIRKEI

Recently, commercially grown ornamental plants have been gained

relatively hig:h importanee. Especially, in certain areas it is quite
widely spread and profitable section of agriculture. Ornamental plants
are widely gro\Mn in Ege Regton 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 conrmercially. In the years of 1979 and 1980 the survey area
was covered the vicinity of izmir, namely Balgova, inciraltr, Narh-
dere, Seferihisar, Mordofan, Karaburun, Foga, Bornova and Cuma-
ovasr.

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. fite isola-
tion media were 2 % PDL and B 7o wateragar. Ttre 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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6znr
ncn eor"cnsirou ricani AMAqLA vnrtgrintr,mq sUs

eiTr<ir,Enilon sASTANAN HASTALTKLAR

ficari amagla gigek Oretimi ya-
prlan sera ve bahgelerde 19?9-1980
yrllarr. arasrnda yaprlan surveyler

srrasrnda gegitli stis bitkilerinde
saptanan hastal*larrn listesi ve-
rilmigtir.
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