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A Virus lnfection lnducing Ringspot Symptoms
on Tomatoes

INKU FTDAN Tomris TTJRKOGLU

Regtonal Plant Protection fnstute, Bornova, fzmir, Turkey

ABSTRACT

' Tltre disease occurred on tomato was descrirbed. Symptoms appeared

as chlorotic rings and line pattern on leaves and necrotic, somewhat
qunken rings on fruits. The virus was easily transmitted by mechani-
cal inoculation onto test plants and some physical 'properties were de-

termined. Ttre results of the experiments showed that this specific

disease of tomato caused by a group of mosaic inducing viruses.

INTRODUCTION

Virus diseases have tbeen known for a long time on tomato crop
and are of Widespread occurrence causing economically important los-

ses. A great deal of extensive studies have been made with tornato
viruses (Silrberschrnidt, 1963, Rast, 1965, Gracia et al., 1968, Yorganct,
L975, Azerl 1981, Yrlmaz, 1985). Many types of symptoms can be ob-

served in the field and in recent years damage caused by virus diseases

has been increasing.
'A disease of tomato with characteristic s5rmptoms of chlorotic

rings and line patterns on leaves and somewhat sunken necrotic rings
on green fruits were observed on tomato crop in Manisa. The disease

was found in the fields of tomato grown for processing (flg L, 2).

In the present study investigations based on differential host ran-
ge and some physical properties.

MATERIALS and MEIIHODS

Infected leaf tissue was homogened with mortar and pestle in
0.2 M phosphate buffer, pH ?.0, containing a small amount of celite
as an a.brasive, then the inoculum was applied on to host plants mec-
hanically by means of forefinger.

The host plants used for the experimental inoculations were: Nico-
tiana tabacum, (Burley, Samsun, Xanthi), N. glutinosa, Chenopotlium
amaranticolor, C. quinoa, Datura stramonium, Petunia sp., Lycopersi-
con esculentum, Gomphrena globosa, Phaseolus vulgaris.
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VIRUS INFECTION ON TOMATO

The serological techniques used were micro-precipitin drop on slide-
test and agar-gel diffusion test. The antiserum for tobacco mosaic vi-
rus was kindly supplied by Dr. YORGANCI from the Department of
Plant Pathology.

Ttre sap of systemically infected leaves of N. tabacum and also the
leaves of N. tabacum <Xanthb bearing necrotic lesions were used as

the source of inoculum in the test of dilution end point (DEP) and
thermal inactivation point (TIP). Determinations were made on local
lesion hosts.

RESULTIS and DISCUSSION

Results of mechanical inoculations of plant with virus extracted
from tomato leaves were as follorvs:

C. amaranticolor: Chlorotic local lesions about 1 mm in diameter
were occurred on the inoculated leaves somerrhat different from those
initiated by the type virus of tobacco mosaic on this host (Fig. 3).
C. quinba also reacted with necrotic local lesions.

D. stramonium, produced local necrotic lesions with 2 mm in
diameter as shown in Fig. 4.

N. glutinosa p'lants showed necrotic local lesion reaction. The Ie-

sions were 5 mm in diameter and had quite distinct appearrence from
those necrotic local lesions induced by the type virus of tobacco mo-
saic. The lesions were larger and rather greyish in eolour (Fig. 5).

N. tabacum Samsun : Necrotic local lesions on inoculated leaves
appeared after inoculations but followed b,y a systemic necrosis on the
new growth.

N. tabacum, White Burley plants reacted with local lesions on ino-
culated leaves ,bu,t the lesions were yellowish in centre and eircled by
reddish halo at margins at the,begining as the plants'became older the
necrosis was progressed (Fig. 6).

G. globosa plants showed veinal necrosis on inoculated leaves and
reddish necrotic areas of interveinal parts of the ieaves as shown in
Fig.7.

L. esculentum, P. vulgaris and P. hybrida plants reacted with syste-
mic infections.

TIre isolate which was induced loeal lesions on N. tabacum Sam-
sun was inactivated at Bs"C in 10 min and dilution end point was 10-2 -
10-B when tested on N. tabacum Samsun; whereas the inoculum obta-
ined from systemically infected N. tabacum when tested on
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N. glutinosa lost its activity at 90"C in 10 min and dilution end point
was found to be 10-s - 10-6. The relationship of the isolates to TIW was
confirmed by a positive serological reaction with the TMV antiserum
comrnonly used at the Department of Plant Pathology.

A comparison of the host range, serological and physical proper-
ties of the virus under investigation revealed that it is related to to-
bacco mosaic virus, bnt it differs from the ty'pe virus chiefly in produ-
cing local lesion on N. tabacum Samsun and quite different local le-
sions produced on N. glutinosa.

In earlier works, the ringspot strain of TMV descrirbed by Smith
(1957) is characterized by the development of local necrotic rings on
tobacco <Samsunr and another yellow ringspot strain of tobacco mo-
saic virus from tomato reported by Rast (1965) producing necrotic
lesions without systemic spread on <S'amsun NN>.

Silberschmidt (1963) reported a virus disease of tomato in Brazil
which causes identical symptoms on tomato with the virus disease
descriibed in the present study. Apart from the symptoms observed on
tomato, the physical properties obtained in this study are in accor
dance with the results recorded by the same author.

Therefore, it is thought that a mixed infection namely TMV and
its ringspot strains are responsible of the disease observed on tomato
plants but differantiation and charaeterizafrons of the strains need
more detailed studies.
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Oznr
Domates yapraklannda kiorotik halka lekeler ve meyvelerde gti-

kiik nekrotik halkalar olugturan rbir virus hastalrfr Manisa,daki salga-
ltk domates ekim alanlarrnda gvizlenmiqtir. virus mekanik olarak ko-
taylftla test bibkilerine tagmmrg ve bazr fiziksel <izellil<leri saptanmrq-
tr. Elde edilen sonuglara gcire infeksiyonun Tiw ve onun halka leke
oluqturan rrklarr tarafindan mtigterek olarak oluqturdu$u kanrsma va-
rrlmrg fakat rrk ayrnmr yaprlmamrgtrr.
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Fig. 1. Tomato leaflet with yellow ringspots. I'ig. 2, Green fruit showing
necrotic sunken rings.

Fig. 3. Leaf of C. ama,ranticolor with necrotic local lesions surrounded
by cNorotic area,



VIRUS INF'ECTION ON TOMATO

Fig. 4. D. stramonium
necrotic lesions.

5. Leaf of N. glutinosa with necrotic
primary lesions surrounded by
greyish hale.

Fig. 6. N. tabacum White BurleY
showing necrotic lesions on

inoculated leaf.

xiiiu'ii'fr

leaf Fig. 7, G. globosa
Iesions a.nd

-6*.

Ieaf with necrotic
interveinal parts.
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Die Einflusse von Viren auf den Ertrag, die Ausbeute, die Oualitat
und die chemische zusammensetzung des Tabaks

fit<u yoRG-a,Nct *r und seval SEKIN *2

zUSAllvfl\[EtiIFA*y*O

Das Ziel dieser Arbeit war, den Verbneit'ungsgrad der Viruskrankheiten
an Tabak festzustellen, die Einfltisse der Virusinfektioneri auf Ertrag,
Ausbeute und chemische Zusammensetzung von Tatbak zu untersuc-
hen und rnit biologischen, serologischen und morphologischen Eigen-
schaften die Isolate zu identifizieren.

Um die Veriinderungen durch Virusinfektionen im Ertrag und bei der
Ausbeute zu ,bestimmen,. wurden Feldversuche mit sechs Viren bzw.
Viruskombinationen an vier Taibaksorten (Incekara-Izmir, KarabaS-
lar, Ege-64 und Burley Sr) durchgefiihrt. Die Ertragsverluste variier-
ten naeh Virus und Ta.baksorte zrvischen 13,549,8 ,%' Die Ausbeute
aus den virusinfizierten Tabakpflan'zen war wie deren Ertrag niedriger.
In den shemischen Analysen wurde festgestellt, dass besonders die
T1Vrv-rnfektionen an allen Tarbal<sorten zu einem erhohten stickstoff-
und Proteingehalt ftihrten. Demgegentiber war der Gesarntgehalt an
Zucker und S,tbrke niedriger in den intizierten Pflanzen. Keine aus-
geprii,gte Wirkung rbestand gegen Alkaloide, Rohfaser und petrol-
extrahier,,baren Stoffen. In den virusinfizierten Pflanzen war der Kal-
ziumgehalt hoher, wiihrend der Kaliurngehalt a'bfiel.

E[NLEIII'UNG

obwohl d"ie verluste durch rabakvirosen aus 0konomischer sicht sehr
bedeutend sind, werden itrnen in der Tiirkei kein Wert beigemessen
(3). In anderen Liindern werden ihnen in der Tiirkei kein Wert beige-
rnessen (3). In anderen Landern wurden zahlreiche versuche iiber die
Einfliisse von Tabakvirosen auf den Ertrag, die Ausheute, die eualitiit
und die chemische Zusammensetzung durchgefrihrt und die Ergebnisse
zeigen, dass man diese Kriterien beeinflussen kann (4, L4, 15, 1?, 1B).
Es ist in der wissenschaft seit langem bekannt, dass der Gesamtsticks-
toff und insbesondere der Proteinstickstoff in den virusinfizierten
Pflanzen erh<iht ist. rn einer Artbeit, die von Mickoswski in Griechen-

*) Landurirtschaftliche Fakultiit der Ege Universitli,t
r) A.bteilungPflanzenschutz 2) Abteilung F.eldpflanzenbau
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land durchgef{ihrt wulde, wurde ger'eigt, dass der erhtihte Nikot'in-,

Stickstoff- und Atbumingehalt die Tabakqualitd,t beeinflussen kann

(10).
In den Versuchen, die in anderen Lii,ndern durehgefiihrt wurden, kam

man zu iihnlichen Ergebnissen (14, L5, l:7, 18, 19)' Wie man weiss,

entsteht bei den orientalischen Tabaksorten durh die E'inflfisse von

stickstoffverbindungen bzw. Proteinen ein schlechter Geruch wiihrend

des Brennens (19).

Der im Agilisehen Raum angebaute Tabak zeigt einen hohen Zucker-

gehalt. Da der erwiinsehte Zuckergehalt durch Virusinfektionen ab-

sinkt, verliert der Tabak an Wert.

Es gibt widersp,rechende Ergebnisse in der Literatur iiber die Einfliisse

der Virusinfektionen auf den Gesamtalkaloidgehalt des Tabaks. Zum

Beispiel berichteten Pirone und Davis (15), dass der Gesamtalkaloid-
gehalt ,bei Virusinfektionen aibsinkt. Dem gegeni.iber steilte Mickowski
(10) fest, dass er zunimmt. Nach sievert (1?), Harman und Mitar-
beitern (15) harben die Virusinfektionen keinen deutlichen Einfluss.

In dem ersten Teil dieser Arbeit wurde die Ver'breitung von Virus-

krankheiten an Tabak irn Agd,ischen Raum dargestellt. Die Prozents$i,t-

ze des Virusbefalls wurden mit Hiife von Testpflanr'en errechnet. Die

Virusisolate wurden serologisch und elektronenmikroskopisch unter-

sucht. Dieser TeiI wurde getrennt publiziert (20).

Im vorliegenden Teil wurde mittels der Feldverstrche mit reprEisenta-

tiven Virusisolaten und vier Tabaksorten, von denen drei einheimische

sind, festgestellt, dass die Viren den Ertrag und die Ausbeute beeinflus-

sen k{jnnen. In dem gewonnenen Material wurden die VerEinderungen

in der chemischen Zusammensetzung mit den neuesten Methoden

bestimmt.

iVIATERIAL UND NTIETEIOD'EN

Die gesammeiten und durch Testung an Testpflan?En ausgewiihlten
sechs Viren bzw. Viruskombinationen wurden in Feldversuchen als In-
fektionsmaterial verwendet (20). Ftr die Bestimmun'g der chemischen

Veriinderungen durch Virusinfet<tionen wurden von den Feldversuchen

Proben entnommen.

Bei den Feidversuchen wurden als orientalische Tabaksorten Inceka-
ra-Tzmir, Ege-64 und Karaba$lar und - zum Vergleich - 'Burley' Sorte Se

benrutzt. Die Feldversuche wurden nach der randomizierten Blockmet-
hode in vier W,iederholungen angelegt. Die Ta;bakpflanzen wurden
kiinstlich infiziert.

Zur Bestimmung der Ausbeute wurden die nach Alter getrennt geernte-

-8-
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ten Tabakbltitter normal getrocknet und von den EXperten des ttir-
kischen Monopols nach Eigenschaften wie Farbe, Gewebestruktur und
Gr<isse in 'erste Qualitiit' und'minderwerti,ger Tabak' klassifiziert und
daraus die Ausbeute im Prozentsatz ausgedrtickt'

Chenr,ische Analysen:

Fltir die chemischen Analysen wurden die 2. und 3. Schnitte in gleichen
Mengen gemischt (Mittelgut) und davon die Proben entnommen.

Bestimmung des Gesamt.stickstoffs: Fiir die Bestimmung des Gesamt-

Stickstoffs wurde die Kjehdahl-Methode von AOAC verwendet, zur Des-

tillatio nals Vorlage 2 % ige Borsbure, die Indikator enthielt, und bei
der fitration wurde 0,1 N HCI benutzt (13).

Protein-Stickstoff : Fiir die Bestimmung von Protein-Stickstoff wurden
die Proben nach Nelson analysiert (11).

Anteil des ltislichen Stickstoffs: Der Protein-Stickstoff wurde von dem
Gesamt-Stickstoff abgezogen und damit der liisliche Sticl<stoff und sein
Anteil am gesamten Stickstoff in Frozent gerechnet.

Gesamt-Alkaloide: Fiir die Bestimmung der Gesamt-Alkaloide wurde
die Standard-Methode, die auch von Coresta verwendet wurde, benutzt
(1) .

Gesarnt-Zucker: Er wurde mit der volurnetrischen, abgewandelten Mun-
son-Walker-Methode bestimmt (11, 16).

Stiirke: Ftir die Analysen wurde die modifizierte enzymatische Methode
'benutzt (2, 16).

Rohfaser: Die fiir Tabak empfohlene Methode wurd'e verwendet (11).
Petrol-extrahierbare Stoffe: Es wurde dafiir die Anlage ftir die Roh<il-
bestimmung nach dem Frinzip der So:<hlet-Iktraktion benutzt.

Roh-Asche: Die Tabakproben wurden bei 550-600"C fiir 2 Stunden ve-
rascht und daraus die Xl[enge der Roh-Asche errechnet (11).

Kalzium und Kalium: F"risches Material wurde verascht und ftir die
Bestirnmung wurde das Eppendorf Flammen Photometer verwendet (?).
Die Auswertung der Ergebnisse:

Die Ertriige von den Parzellen mit den Wiederholungen wurden umge-
rechnet und als Ertrag pro Dekar ausgedrtickt. Die analytischen Werte
wurden in den Ta, ellen als Gehalte in der Trockensu,bstanz angegeben.
Die statistischen Analysen beziiglich des Efrrags, der Ausbeute und
der chernischen Elgenschaften wurden im Institut ffir Datenverar-
beitung der Universitdt Ege durchgef,tihrt. Die L$D-Werte (0,01 und
0,05) wurden unter den Tabellegen angegeben. Wenn es keine Vari-
ation bestand, wurde als <nicht signifikant> bezeichnet.

-9-
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ERGEtsNISE

Die Einfliisse der Vlren auf den Ertragan Tabak

Die Einfltisse der Virus-Isolate auf den Ertrag von orientalischen Ta-
baksorten und 'Burley' Sa im Jahre 1978 wurden in Tabelle 1 wieder-
gegeben, Betrachtet rnan die durschnitliche trrtriige der orientalischen
Tabaksorten, so kann man leicht sehen, dass alle Viren eine Vermin-
derung swischen t3,5 %. - 48,8 /o venttsachten.

Die Virus-Komhination PVX-TMV verursachte die htichste Verminde-
rung der Entriige an allen Tabal<sorten. Die negativen Einfltisse von
Viren auf den Etrag zteigte sich auch bei der Sorte 'Burley' genau so

deutlich: in der Kontrolle war der Ertrag 263 kg pro Dekar. Unter
dem Einfluss der PrfT + TlW-Infektion sank er auf 173 kg pro De-

kar ab. Die TMV-Isolate verursachten ebenfalls 'bei allen Tabaksorten
grosse Verminderungen des Ertrags. - Die Ertragsergobnisse des Jahres
1979 wurden in Tabelle 2 dargestellt.

Verleicht man d'ie Tahellen 1 und 2, so kann man leicht sehen, dass

die negativen Einfliisse der Viren auf den Ertrag sich im Jahr 19'?9

wiederholten. TIvfV (1) und T[/f\/ (3) hatten die htrchsten negativen
Wirktrngen auf Ertrag.

Die Iilirkung von Viren auf die Ausbeute an Tabak

Die Gegeniiberstetlung von Tailoelle 1 und 3 zretgt, dass die Ausbeute
aus den inokulierten Tabakparzellen im Vergleich mit der Kontrollpar-
zellen paraltel zum Entrag absank. T[/fV (3) erzeugte die beachtenswer-
te Verminderung, TMV + PVX und T'MV (2) folgten. Die anderen
drei Komrbinationen hatten fast die selben Wirkung auf den Ertrag.

Die Ergebnisse ftir die Ausbeute im Jahr 1979 wurden in der Tabelle
4 angegeben. Diese erhiirten mit leichten A,bweichungen die Ergebnisse
von 1978. Zum Beispiel erzeugte Tn/fV (3) ebenfalls grosse Minderun-
gen (I 38,9 %, E 14,6 % undK 16,2 %) an der Ausbeute.

Da die Ausbeute in den 'Burley' Sg-Parzellen sehr niedrig war, wurde
sie von den Experten als 'minderwertig' eingestuft.

Die Einfliiise von Viren auf die chemische Zusammensetzung des Tabaks

Dio \ilirkung auf die Stickstoffverbindungen:

Gesamt-Stickstoff: Wie in der Tabelle 5 dargestellt wird, erzeugten
alle TMV-Isolate in den Pflanzen einen Anstieg des Gesamt€tickstoffs
im Vergieichzu dem in den gesunden Kontrolltrlfianzen der jeweiligen
Ta'baksorten.

Besonders auffallend sind die Werte fiir TMV (1) und TMV (3) bei
Karabaplar und fiir IUIV (3) bei 'Burley'.

- l0 '-'
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Proteine: Die Einfliisse von Viren auf die Verteilung von Protein-
Stickstoff wurden in der Tabelle 6 gezeigt. Die Erhohung des Pro-
tein-rS;tickstoffs durch TMV (1) kann man deutlich sehen. Die anderen
Viren hatten ebanfalls mehr oder weniger steigernde Wirkungen.
Liislicher Stickstoff: In der Tabelle 7 kann man die Wirkungen von
Viren auf d,en Frozentsatz des kislichen Stickstoffs vom Gesamt-
Stickstoff sehen. Die Viren liessen allgemein im Vergleich zu den
Kontrollen den Gefalt sinken.

Die Einfliisse von Viren auf die Gesamt-Alkaloide

Die Wirkung von Viren auf die prozentuale Verteilung von Gesamt-
Alkaloiden in den untersuchten Tabaksorten wurden in der Tahelle
B dargestellt. Man kann sagen, dass ihre Wir,kungen auf die Gesam-
talkaloide nicht bemerkenswert waren.

Die Wirkungen von Viren den Zuckergehalt

Ihre Einfltisse auf den Zuckergehalt wurden in der Tabelle g angege-
ben. Wenn die Ergebnisse der virusinfizierten Proben mit den Kont-
rollproben verglichen werden, kann man sagen, dass die Viren zu einer
leichten Verminderung im Zuckergehalt ftihren ktinnen. Bei der Bur-
ley.,Sorte entstanden erhebliche Verluste, die swischen 18 % (Tabak-
ringfleckenvirus) und ca 50 % (TW[V) (1) und T.IVIV (2) schwankten.

Die Wirkung auf den Stiirkegehalt

Im allgemeinen entstanden bei den Stiirkegehalten Verminderungen
durch Viren sowohl :bei den orientalischen Tabaksorten als auch bei
der Burley€orte.

Die Einfliisse auf die Rohfaser

Ohwohl unter dem Einfluss von Viren im allgemeinen der Gehalt an
Rohfaser verringert war,. war€n die Differenzen statistisch nicht ge-
sichert.

Die Einfliisse auf Petrcl-extrahierbare Stotfe

Die Einfltisse von viren auf den Gehalt von Petrol-extrahierbaren
Stoffen bzvt. Harz waren nicht nennenswert.

Die Wirkungen auf die, Roh-Asche

Die viren hatten auf den Roh-.{.schegehalt keinen besonderen Einfluss.
Die Wirkungen auf den Kalzium-und Kaliumgehalt
Das Kaizium und das Kalium bilden den Hauptteil der Asche und
beeinflussen im allgemeinen die eualitiit des Ta,baks. Die viren steigern
bei allen Tabaksorten den Kalziumgehalt. Demgegentiber steht eine
Verringerung des Kaliumgehalts.

-ll-
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DISKUSSION

Wenn die Wirkungen von Viren auf den Ertrag, die AuSbeute und die

Qualitiit von Tabak diskutiert werden, kann man einige Vergleiche

mit Hilfe anderer Viren und Tabaksorten machen, da keine oder sehr

wenige Ergobnisse mit den sel,ben Tabaksorten und Virustypen in der

Literatur vorhanden sind. So berichtete zum Beispiel Sievert (17, 1B)'

dass Kartoffel-Y-Virus auf Tabak und Gooding and Ross (4) dass Ta-
bakdtzrnosaikvirus den Ertrag und die Auslbeute bei Burleysorten er-

niedrigten. In unseren Versuchen waren die Engebnisse iiber die Einfliis-
se von Viren auf die Minderung des Ertrags in jedem delbeiden Ver-
suchsjahre statistisch gesichert. Am schlimmsten wilkten sich PVX+
T,IW und. TMV (3) auf den Ertragaus. Genau so gefehrlich war TMV
(3) fiir die Ausbeute. Es folgten P'rtrX+TMV, TMV (2) und fiW (1).
Ihre Einfliisse auf die E,rtriige waren e'benfalls bemerkenswert gross.

Nach den Ergebnissen der chemischen Analyse steigerten die Viren den

Gesamt-Sticl<stoff, wobei der Protein€tickstoff unter allen Fraktionen
am meisten betro fen war. Bei allen drei orientalischen Tabaksorten
war der Anstieg an Protein-Stickstoff durch Viren nach der P t %

Gr€nze statistisch signifikant.

Mickowski (10) 'bekam iihnliche Resultate mit den orientalischen Ta-
baksorten An den durch Tabakmosaikvirus ,befallenen Bliittern waren
Nikotin, Stickstoff und Aibumine in dem Masse angestiegen, dass sie

die Qualit5t beeinflussen konnten. Es entstehen durch N-hattige Stoffe
bzrr. durch Protein-$tickstoff ein unangenehmer Geruch an den orien-
talischen Tabaksorten wiihrend des Brennens (6). Die Burley-Sorten
enthalten die Stickstoff-Verbindungen in etwas hiiheren Mengen.

Es ist bekannt, dass der Gesamtzuckergehalt (Glukose, Fruktose und
Saccharose) im Agiiischen Tarbaik tuiher als in dem von den anderpn
Gebieten ist. D,urch den hoheren Zuckergehalt entsteht ein sA,uerlic-
her Rauch, was eine positive Wirkung auf die Qualit[t hat. Von den
untersuchten Tabaksorten war der Zuckergehalt bei Karaba[lar und
Burley Se &m stdrksten durch die Viren 'beeinflusst. TUIV (1) und
IIMV (3) wirkten ,bei den orientalischen Tabaksorten und TliW\I (1)

an der Burley-Sorte erniedrigend auf den StEirkegehalt. Diese Minde-
nrngen waren aher nicht gravierend. Ebenso kann man nicht sagen,
dass die Viren auf Rohfaser, Petrol+xtrahierbare und anorganische
Stoffe einen auffallenden Effekt haben. Dagegen wirken die Viren bei
allen Tabaksorten auf den Kalziurngehalt steigernd und auf den Kali-
umgehalt im allgemeinen senkend.
Zum Schlul3 ktinnen wir sagen:

1. Der Verbreitungsgrad von Viruskrankheiten an Tabak wurde als
16,03 % ermittelt.
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Durch Virusinfektionen wurden der Ertrag und die Ausbeute, was

ijkonsmisch sehr wichtig ist, beachtenswert beeinflusst. Es wurde
festgestellt, dass die Viren auf den Ertrag eine mindernde Wirkung
bis 48,8 % hatten.

Es ist bemerkenswert, dass sie eine parallele Wirkung auf die Aus-

'beute hatten.

Die chemische Zusammensetzung von Taibak war durch Virusinfek-
tionen beeinflusst: sie hatten auf stickstoffhaltige Stoffe bzw. Fro-
tein€tickstoff einen steigernden und auf den Zuckergehalt einen
mindernden Effekt. Damit wurde die Qualitiit negativ beeinflusst.

O zr,T

viRUsr,aiRJN T\iT'tiNDE vERtM, RANDIMAN, KALiTE vE
Ki[u:r.AsAL BiLE$iM iiznnixn ETKiLERi

fiitiin rbitkisinde virus infeksiyonlarr nedeniyle verim ve randrmandaki
defigmeleri saptamak amacryla altr tipik virus komtrinasyonu ve ince-
kara-izrnir, KarabaSlar, Ege-64 ve Burley $ ttitiin gegitleriyle tarla
denerneleri ytirtitiildti. Verim kayrplarr virus ve ttittin geqidine baplr
olmak iizere %. 13,5 -48,8 arasmda defigiyordu. Virusla infekteli bit-
kilerde randrman verime paralel olarak daha diigtiktii. Kimyasal ana-
lizlerle, ti,zellikle TMV-infeksiyonlartrun ,btitiin tiitiin gegitlerinde top-
Iam azat, ve iizellikle protein azotunda bir yiikselmeye neden olduklarr
saptandr. Buna kargm infekteli bitkilerde toplam geker ve niqasta mik-
tarlan daha di.igiiktii. Viruslann alkaloidler, ham lif ve petrol eteri
ekstratlarr tizerine belirgin ,bir etkilerinin olmadr$r sonucuna varrldr.
Virusla infekteli. bitkilerde potasyum miktarrnda diiqme oldu,fu halde,
kalsiyum miktan artmrgtr.
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Tabelle 1 : Die Wirkungen von Viren
1978.

S. SE|KIN

auf Ertrag (kglda) im Jahre

Virustypen

Orientalische Ta,baksorten

incekara Ege-64 Karaba$ar Burley

Kontrolle
TMv (1)
Twrv (2)
PVY+TIlvaI
PVX+TMV
Tabakringf lechen-

Virus
Tturv (3)

13,2

111

92

115

72

B4

66

263
207

L77

L73
175

133

99

115

714
50

133

110

128
116

B1

Lr2
115

72

66
202

199

LSD (0,05)

r-sD (0,01)

24,9

34,L

24,5

33,6

32,4

44,4

28,7

NS

NS: Nicht signifikant

Tabelle 2 : Die Wirkungen von Viren auf Ertrag (kg/da) in Jahre
1979.

Virustypen
incekara

izmir Ege-64 Karaba['iar

Kontrolle
Tr!nr (1)
TMV (2)
PVY+TIW
PVX+T,IW
Tabakringf lecken-

virus
TMV (3)

91

64
75

?3

66

106

73

96

B9

81

73
48

64

56

60

61

49

76

61

g7

80

LSD (0,05)

LSD (0,01)
16.5

NS

NS

NS

L0,5

L4,4

NS : Nicht Signifikant
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Tabelle 3 : Die Einfliisse von Virustypen auf die Ausbeute an erster

Qualitiit (%) im Jahre 19?8.

Virustypen
incekara

izrnir Ege-64 Karaba[Iar

Kontrolle
TrWI (1)
Trvfi/ (2)
PVY+TMV
PVX+TMr
Tabakring-
flecl<envirus
flW/ (3)

61,7

55,7

53,5

54,9
55,7

59,7

49,7

65,3

61,6
5'6,0

58,6

54,5

60,9
48,0

63,2

58,0
57,3

57,2
49,9

54,5

49,2

4,1
6,3

LSD
LSiD

(0,05)
(0,01)

NS
NS

4,4
6r1

NS : Nicht signifikant

Tablle rt : Die Einfliisse von Vir:ustlpen auf die Aus'beute an erster

Qualitiit (%) im Jahre 19?9

Virustypen
incekara

imrir Ege-64 Karabaplar

Kontrolle
TrW\r (1)
TMV (2)
PVY+Tl![\/
PVX+T'MV
Tabakring-
fleckenvirus
TiWr (3)

67,4

54,0

62,5

64,9

63,7

67,2

60,9
64,8

64,1

65,9

66,4

57,4

64,L
48,1

6L,4

63,6
64,0

64,9
53,7

59,2

4L,2

LSD
IJ$D

(0,05)
(0,01)

9,0

12,4

NS
NS

5,1

7,0

NS : Nicht signifikant
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Tabelle 5 : Die Wirkungen von Viren auf Gesamtstickstoff (%)

Virustypen
Orientalische Tabaksorten (19?9)

incekara Ege-64 Karaba$ar
iunir

Burley
(1e78)

Kontrolle
T,rw\I (1)
fivrv (2)
Prrnf + TIW/
PVX+T[W
Tabakring-
fleckenvirus
Trw (3)

3,23

3,41
3,38

3,21

3,2L

3,35

3,72

3,51

3,33

3,58

3,02
3,66

2,6:8

3,78

2,61

2,66

2,93

2,37

3,42

2,55

2,29

2,82

2,94
2,73

2,80

3.10

3,22

3,52

NS
NS

LSD
LSD

(0,05)
(0,01)

NS
NS

0,36

0,49
0,55

0,75

NS : Nicht signifikant

Tahelle 6 : Die Wir,kungen von Viren auf Protein-Stickstoft (%)

Virustypen
Orientalische
incekara

Izf,TrIT

Tabal<sorten (1979) Burley
Ege-64 Karabaflar (19T8)

Kontrolle
TM\i (1)
Tr\trv (2)
PVY+TIvr\I
P\D(TMV
Tabakring-
fleckenvirus
Tr\[v (3)

1,53

L,94

1,87

1,80

1,73

1,61

1,95

1,58

2,Lt
t,76
1,78

1,BB

L,46

1,91

1,30
2,25
1,38

1,50

7,62

1,19

2,00

L,25

1,53

7,54

L.52
1,56

L,64

L,62

0,23
NS

LSD
IJSD

(0,05)
(0,01)

0,20

0,27
0,29

0,40
0,25

0,34

NS: Nicht signifikant

-17-



DIE EINI'LUSSE VON VIR,EN AUF'DEN TABAK

lFabelle ? : Die Einfliisse von Virustypen auf den Prozentsatz des

Itislichen Stickstoff im Gesamt-Stickstoff

Orientalische Tb.baksorten (1979) Burley

(19?B)Virustypen incekara
ianir

Ege-64 Karabaflar

Kontrolle
TrW/ (1)
Tlvfv (2)

P\TY+TMV
PYtrX+TMV
Ib,bakring-
flecikerrvirus
rtrw (3)

52,5

44,4
M,8
44,7

46,0

49,3
M14

52,9

43,5

49,7

46,7

41,5

51,8

47,'.I

51,0
40,4

47,7

42,8

44,7

48,9

4L,4

51,0
32,8
45,3
41,4

39,?

40,9
41,L

r.,flD (0,05)
LSD (0,01)

9,0
L2,4

5,8
NS

NS
NS

1,L

NS

NS :Nicht signifikant

Tabelle 8 : Die Einfltisse von Virustypen auf Gesamtalkaloidgehalt

Orientalische Tarbaksorten (1979)

Ege-64 Karabaplar

Burley

(1e78)Virustlryen incekara
ianir

Kontrolle
Trw (1)
Tt/tri/ (2)
PVY+TN'IV
P\rX+TMV
Tabakring-
fleckenvirus
Ttvrrf (3)

0,38
0,35

0,32
0,39
0,40

0,40
0,48

0,68

0,57

0,75

0,52

0,67

0,65
0,70

1,00

1,05

1,06,

L,O2

1,19

0,89
L,20'

0,&
0,52

0,6?
0,58
0,65

0,63

0,66

NS
NS

NS
NS

NS
NS

NS
NS

LSD
IrSD

(0,05)
(0,01)

NS :Nicht signifikant

-18-



u. vonc.c.ncr und s. sEKtN

Tabelle I : Die Einfl{isse von Virustypen auf Gesamtzuckergehalt

Orientalische Tabaksorten (1979) Burley

(19?8)Virust;pen incekara
tzrnir

Ege-64 KarabaIIar

KontrolIe
TrW/ (1)
Ti\[v (2)
P\ry+TI!rv
PYtr)(+ TMV
Tabakringf lecken-
virus
Trw (3)

8,67
8,07

8,45

8,27
9,31

8,54
7,03

8,77

8,26

8,13

9,06
7,98

13,?0

6,44
L2,90

L2,89

9,35

5,38
2,72

2,75

3,99

4,39

3,32
3,84

13,36

8,78
8,73
8,55

L,49

2,09

3,84

5,26

NS
NS

NS
NS

I,SD
I-SD

(0,05)
(0,01)

NS : Nicht signifikant
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ldentification and Characterization of
Seedborne Cowpea Mosaic Virus*

M.D. PATIL and B.M. GUPTA

Department of Plant Pathology, Sukhadia Universlty, Udaipur 313001, India

AB TRACT

A seed,borne colilpea mosaic virus transmitted through sap and
aphids Aphis craccivora Koch and A. gossypii Glover has ,been investi-
gated. The host range was confined to some species of family Cheno-
podiaceae and Leguminosae. Ttre virus had a thermal inactivation
point (TIP) between 50-55"C, dilution end point (DEP) between 1:b00-
1:1,000 and longevity in vitro (IJV) of 7 hrs at room temperature of
27-35PC. The virus was located in the cotyledons and embryo.

INTROD{'CTION

During the year 1980-81, a survey was made on the farrn of Bo-
tany Department, Rajasthan College of Agriculture, Adaipur wherein
cowpea (vigna unguiculata) germplasm collection was grown. rt was
observed that ten out of two hundred thirty seven cultures had. severe
covrpea mosaic virus symptoms. since cowpea mosaic viruses are known
to'be seed,borne in nature, the seed was collected from such plants
and sown in steam sterilized soil which served as a source of inocu-
lurn. The virus was obtained from eowpea cv. Pusa-4 and maintained
on cowpea cv RCM-2 as the virus titre was maximum. Although cowpea
is an important crop of Rajasthan and the studies on cowpea seed-
borne virus diseases have been made elsewhere, yet no reports of any
detailed work done on cowpea mosaic virus and its nature have heen
undertaken in Rajasthan. Taking this factor into account, the present
investigations to estahlish the identity of the cowpea mosaic virus of
seedborne nature existing under the conditions of Rajasthan were ta-
ken up.

IIIATtrRIAI,S AT{ITD METHODS

rSeeds of cowpea cvs. viz. Jaipur local collection*{, (JLC-A), Jaipur

* A portion of Ph. D. thesis submitted to the sukhadla university udaipur
(Rajastlra,lr') by the senior author.
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locai collection-B, C-L52, Jaipur local collection-D, Jaip'r'rr local collec-

tion-H, Jaipur local colection-I, Jaipur local collection-l0*RZ and Pusa-4

were sown in strea"m sterilized soil. On germination virus culture was

obtained from cowpea cv. Pusa-4 and maintained on RrCM-2 plants by

sap inoculation using 0.1 M 'bor,ic acid ,buffer (pH 7.5) and eelite

powder as an abrasive sen/ed as inoculum, ihenopodium amaranticolot
was used as local lesion host in all the experiments'

Host range of the virus isolate was studied by inoculating 48 host
plants belonging to 33 genera from 14 families. Plants belonging to
families of Cucurbitaceae and I"eguminosae were inoculated at primary
leaf stage. Whereas other host plants were inoculated at 6-8 leaf stage,

the plants were Obselved for symptom expression upto 30 days and

their reactions recorded. Physical properties of the virus were carried

out by employing routine procdure.

For testing seed transmission, 600 seeds collected from artificially
inocuiated cowpea cv. Pusa4 plants were sown and observe conti-
nuously for their symptom production for two months.

Iocation of the virus in the true seed was studied by collecting
the seed from the artificially inoculated cowpea cv. Fusa-4. The seeds

thus collected. were soaked. in distilled sterile water for 48 hr and then
testa, colyledons and plumular buds of each seed were separated ca^re-

fuily under ster,ile conditions. Seed parts were sepaJately macerated

and indexed on C. amaranticolor.

Insect transmission of the virus was studied by collecting two
aphid species viz. Aphis craccivora and A. gossytrrii from the Department
of E:rtomology, Rajasth4n, Cotlege of Agriculture, Udaipur. They were

raised on healthy plants of Vigna unguiculata and Solunam nigrum
respectively. The apterous adult aphids were starved for 90 min prior
to 15 min access to diseased youn'g plants and then transferred in
batches of 10 to each test plant. The plants were sprayed with 0.02

per cent dinrecron Lzht later and observed for syrnptom expresSion.

Purification of the virus was achieved by centrifugation after cla-
rification with suitarbte clarifyihg agents. The virus was precipitated

by using differential precipitating agents. A modified method of Fis-

her and Lockhart (19?6) and Hollings et al. (1968) was employed for
prrification and the infectivity wass assayed at each step of purifica-
tion on C. arnaranticolor.

For establishing the serological relationship against the virus un-
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der study, 4 antisera wera tried. Ouchterlony agaf-gel diffusion tec-

hnique was adopted for this studY.

RESULTS

Symptomatology: : The symptoms appeared on the cotyledonary/
primary lea.ves of cowpea cv. Pusa-4, 6-? days after sowing, in the

form of dark green banding along the veins accompanied by slight
crinkling follorved iby reduction in leaf size. Main and axillary branches

of young trifoliates showed typical dark green bands along the veins.

Inoculated plants dweloped fine mottie symptoms in B-19 days fol-
lowed by mosaic pattern. Maximum virus titer was found in eowpea

cv. RCM-2, therefore, this was selected for maintenance of virus cul-
ture.

Host range : Chenoptodium album developed small chocolate brown
local lesions, whereas C. amaranticolor caused chlorotic local lesions

in 6-8 days. Crotalaria juncea produced systemic mosaic symptoms in
9-12 days after inocuiation. Cowpea, cv. C 152, JLC-A, Plrsa-4 and
RCM-2 developed systemic mosaic mottling and vein banding symptoms

in 8-18 days.

Physical properties: Thermal inactivation point of the virus is
between 50*55"C. The virus in crude sap was active only upto a dilu-
tion of 1:500 but not upto 1:1000. It was inactivated between 7 and 8

hr. storage at room temp. (2?-35"C) and in 1 and 2 days at 8"C.

Seed transmission and location of virus in cowpea seeds : The seed

transmission of the virus was 11.44 per cent. The virus was located in
cotyledons and ptumuldr buds and the infection percentage was 1.94

and 16.5 respectively.

Aphid transmission: The virus was transmitted by Aphis cracci'
vora and A. gossypii to the extent of 90 and 70 per cent reElectively.

Purification: Tlre infectivity of the virus was slightly reduced at
each step orf pnrrification. Xhe pellets obtained after high speed centri-
f,ugation contained good amount of virus as determined on the basis

of local lesion production on C. amaranticolor. Good amount of virus
with partially purified preparation was obtained in the supernatant
after high speed (15000 rpm for 40 rnin) and low speed (5000 rpm for
15 min) centrifugation.

Serology: Itre virus under study was not reacted positively with
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antisera of cowpea mosaic (Su,b. Isolate from Surinam), Cowpea mild
mottle and two antisera of seed,borne mosaic viruses indicating the-
reloy the virus is serologically.unrelated to these viruses.

DISCUSSION

The rnajority of viral diseases which are of colrunon (rccurrence

in cow,pea cultivation are known to be seed transmitted. In view of
this, seed of each of the ten cultivars, was obtained and sown in the
steam sterilized soil which served as a source of inoculum. Ttre virus
was ohtained from cowpea cv. Pusa.4 and rnaintained on cowpea cv.
RCM-2. Ttre symptoms resem,ble those of cowpea mosaic virus reported
by Chenulu et aI. (1968), Shar-ma and Varma (1975) and Fischer and
Lockhart (1976). Ttre virus prodtrced local lesions on C. album and
C. amaranticolor. Systemic symptoms developed on Crotalaria iuniea,
Phaseolus vulgaris and Vigna unguiculata. The host range was simi-
Iar to cowpea mosaic virus reported by Anderson (1955 b), Chenulu et.
at. (1968), Sharma and Varma (1975), Phatak et al. (19?6) and Fischer
and l-ockhart (1976).

The virus had a TIP between 50-55'C, DEP between 1:500-1:1000
and LIV for 7 hr at room temp (2?-35'C). The virus has similarity in
symptomatology, host range, physical properties to that of cowpea
mosaic virus reported by Chenulu et aI. (1968). The virus is seed-trans-
mitted and is also transmitted by Aphis craccivora and A. gossypii
which confirm the reports of earlier workers (Chenulu et al., 1968;
and Sharma and Varma, 19?5). flre present virus reacted negatively
with the standard antisera of cowpea mosaic virus (sublsolate from
Surinam), cowpea mild mottle and two altisera of seed'borne cowpea
mosaic viruses indieating that the virus is not related to these viruses.

The symptomatology, host range, physical properties and insect
transmission studies of the virus under study resembled cowpea mo-
saic virus reported rby Chenulu et al. (1968). It is identified as cowpea
rnosaic virus and placed in cucumo virus group. firis is the first re-
port of seed'borne cowp€a mosaic virus from Rajasthan State.
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lnvestigations on Relation Between The Severity
of Cotton Wilt Disease (Verticillium dahliae Kleb.)

and Yield Loss in Aegean Region

Mahdume ESENTEPEI Ayhan KARCTLJOGLU EME1 SEZGIN EMiN ONAN

Regional Pla,lrt Protection Research Institute, Bornova-Turkey

ABSTRACT

The present study has been conducted in order to determine the
relation between the severity of cotton wilt disease and yield loss.
Experimental work has ibeen carried out in a field where the disease
occurs abundantly every year at Nazilli Regional cotton Research Ins-
titute.

E\periment was designed with fourteen replications and disease
severity per plot was estimated when the holls were matured. Diffe-
rent disease severities were obtained from plots.. Picking was rnade
very carefully in two rounds. The sum of two pickings per piot was
considered as its yield.

It followed from two years' data that the relation between wilt-
sevefity and yield ioss wass significant at the level of. L % (P:0, 01;
t: 6,26 ) t-- 2,779). Regression iine was found to he y- 0,67x-?.

INTRODUCTION

Cotton is a plant which plays a significant role in industry and
in the economy in world. In Turkey's economy, cotton is an important
raw material in textiles and oil industry and provides foreign cur-
rency at rnost with portion of 34,1 % at trotal exports (Madran, 1g?1).

One of the most important problems of cotton with 2.1b0.990 da.
growing-areas in E[e Region (Anonymus, 1980) is wilt disease (Verti-
cillium dahliae Kleb.). Due to the fact that crop rotation and cuitural
rleasures have not been applied and sensitive cotton-varieties have
been grown, the disease has begun to threat the cotton-growing in
our region rby increasing its population in soil. According to surveys
in Aydm and Izmir, which are the important cotton-areas of Ege Re-
gion, in 1978 it was found that the disease-incidence was BB,8 % and
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26,4 % and the disease-severity was 20,3 % and 15,8 /o respectively
(Uygun et al, 1978).*

Upto now, studies have 'been carried out cotton-wilt disease such

as its idenfication, hosts, of disease agent, some cultural measures,

inoculation methods, determination of resistance cotton varieties, the
effects of urea and its chemical control. In addition to these, there is
an investigation on the relation between the disease severity and the
yietd rbut the findings are only the data of one year (Karaca and Cey-

lan, 19?2).**

Ttre present study, the aim of which was to determine the relation
between the cotton wilt disease severity and the yield, went on four
years, ,but results were obtained only in 1981 and 1983.

I1yIATERIALS and METHODS

Materials

Cotton plants (NaziIIi 66/100 (77-115)

Methods

Experiment was carried out in a field where the disease occurg
abundantly every year at Nazilli Regional Cotton Research Institute.
It was done in fourteen replications. PIot size was 5 m. x 20 m. : 100

mz and inter-plots was 1,5 m. After cotton-seeds were dusted with Kor-
sikol-18 against damping-off, they were sown on May, 19, 1981 and
on May, 7, 1983.

During vegetation, plants were sprayed with Metasystox, Kelthane
and Rogor against aphids, leaf hopper and spider mites. When the
bolls were matured, all plants in plots were estimated according to
0-3 scale (Karaca et al, L967) on September, 1?, 1981 and on Septern-
'ber, 6, 1983 and disease-severity per plot was found according to
Towsend and Heuberger formula.

Scale values:

0 : no disease symptoms

1 : moderately disease symptoms; leaves becoming yellow and
wilted about 50 % but not becoming dry.

. Uygun, O., E, Ilrkan, t Menger ve K. Sa"ray, 1978, Aydrn, tzmir ve Manisa llle-
rinde Nazilli 68/LM gegidine solgunluk hastalr$rnrn etkisi (1O5.814, report)

.* Karaca, I. ve S. Ceylan (Kocattirk), 19?2. Ege Biilgesinde pamuk bttkilerinde
g6riilen solgunluk ha,stalrtsnrD sebepleri ve korunma imkanlan tizerinde gal6-
malar (105.814 06, report)
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2 : Severe symptoms; leaves ibecoming yellow or wilted about
L00 % and becoming dry partiallY

3 : IVtrost of the leaves drop and plants die by wilting

Picking on all plants in plots with aitterent disease severity was

madeonOct., 22and Nov., 19, in 1981 and Oct. B andNov.,3, in 1983.

The sum of two pickings per plot was its yield.

. Yield per plant for each plot was counted and it was multiplied
by average plant nurn'ber of plots. These yields were accepted as cor-
rected yield of plots because of being different plant number in plots.
The percentage of crop loss from these yields was found (James, 1974),
and the relation between the disease severity and crop loss was deter-
mined with the aid of correlation and regression (Karman, 19?1).

REEULT\S

Results in 1981

Ttre disease severity and yields obtained from plots were indica-
ted in Table 1.

Table 1. The disease severity and yields (kgl100 m2) on Nazilti 66/100
(??-115) cotton varietjr in plots (Nazitli, 1981).

Plot

No. 23
Total

Plent

number

(x)

Disease

severity

Scale value Yield Corrected

(kgl100mz) yield

(Y)

Yield

(Kgl100rnz) loss lo

L 94 t47 200 82 532 50,54 2B,B 26,76 22,11

2 88 183 183 50 5M 45,95 33,1 31,91 7,gO

3 116 153 L15 57 501 44,94 31;6 30,65 tL,54

4 109 189 146 53 497 42,92 30,? 30,02 13,36

5 109 203 1?3 43 528 42,80 33,0 30,37 L2,35

6 102 209 L27 31 469 39,51 26,7 27,66 ,20,L1

7 156 147 164 37 504 38,52 30,8 29,70 14,28

B 141 L42 134 22 439 36,14 28,2 3L,2t 9,92

9 121 243 110 18 492 35,02 33,5 33.09

10 180 L79 136 26 521 33,84 33,6 31,34 9,55

4,50

11 185 150 100 2g 463 3t,24 27,7 29,07 16,10

t2 2L8 165 87 20 490 27,L4 32,2 31,93 7,84

13 199 746 81 t2 438 2'6,L7 30,2 33,50 3,31

22,40L4 226 133 64 10 433

-29-

27,7 31,09 L0,21



C1f,TNCN WILT DISEJ'SE

As shown in Table 1, disease severity was between 50,54 % and
22,40 % and yield was between 26,76 kg and 33,500 kg. Correlation
coefficient was r: 0,516 and it was significant at the Level of. 70 %

(t-2,L25r: 
,O y1,79,82). Rbgression line was drawn according to Y:

0,34x-0,49 (fig. 1).

Results in 1983

Date were given in Table 2.

Table 2. The disease severity and yields (kgl100 m2) on Nazilli 66/100
(?7-115) cotton variety in plots (Nazilli, 1983)

Scale value

(Y)

Yield
Total

Total

(x) Yield Corrected

Disease (kg,z100me) YieldPlot

No. 3 number severitY loss 4o

38 172 180 127 517 21.150 20.918 56.14

58 16? 157 126 518 56.36 24.950 25.193 48.05

64 173 189 83 509 25.740 25.937 46.52

98 167 130 121 516 51.03 25.860 25.106 46.99

99 159 160 91 509 26.270 26.475 45.4L49,24

89 200 149 89 527 48.38 26.900 26.183 46.01

y2 792 L49 80 513 47,43 27.690 27.686 42.9L

8 139 152 150 85 526 44.80 29.130 28.409 41.42

9 105 t}l r27 69 488 44.26 29.960 31.493 35.06

10 103 2Lg 123 54 499 41.88 30.680 31.539 35.05

1r t2L t77 L4l 48 487 4L.27 30.?80 32.421 33.15

L2 L49 L95 t27 72 543 40.82 31.040 29.323 39.54

i3 157 181 130 73 54r 40.66 31.180 29.564 39.04

t4 143 183 117 57 500 39.20 31.780 32.606 32.77

As shown in Table 2, In 1983 disease severity was between 58,86 %
and 39,20 % and yield was between 20,981 kg and 32,606 kg. Correla-
tion coefficient was r:0,922 and it was significant at the level of. L'%
(t-3,41 ,:, 

%3,55) 
Regression line was drawn according to Y:1,02x-

5,?8. (Fig. 2).
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Ttre resuits obtained loy connecting two years' data were shown in
table 3.

Table 3. The disease severity and yields. (kgl100 m2) on Naz,illi 66/100
(77-115) cotton variety in plots (Nazilli, 1981 and 1983).

Plot
No.

x
Disease severity

Corrected
Yield

(Kg/100 mz)

Y
Yield loss

%

58.86 20.918 43.76

56.36 25.193 32.2'.1

52.3p 25.937

51.03 25.706 30.89

50.54 26.760 28.06

49.24 26.475 28.336

7 48.38 26.183 29.61

47.43 27.686 25.57

45.95 31.910 L4.22

10 44.84 30.650 17.60

11 44.80 28.409 23.63

L2 44.26 31.493 15.34

13 42.92 30.020 19.30

74 42.80 30.370 18.36

41.88 31.539 t5.2L
16 4L.27 32.427 72.84

L7 40.82 29.323 2L,L7

18 40.66 29.564 20.52

39.51 27.660 25.5619

20 39.20 32.606 72.34

2'7 29.700 20.L6

36.L4 31.210 16.10

35.02 33.000 11.04

33.84 31.340 L5.75

31.24 29.070 27.85

27.14 31.930 14.16

26.t7 9.94

28 22.40
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Fig. 3. The relation between the severity of cotton wtlt disease
(V. ala,hlia,e Kleb.) a:rd yield loss

.ds seen in Ta,ble 3, disease severity was b€tween 22,,40 % and 58,ffi
% and yield was between 20,981 kg and 33,500 kg. Correlation coefi-
cent was r=0,?53 and it was significant at the level of. | % (t=6,26
,r,o:2,779). Regression iine was drawn according to Y:0.,6?x-?

(Eig. 3).

DISCUSSION

Cotton wilt disease, caused by Verticillium dahliae Kleb., is a
widespread and serious disease. It occurs in most countries and Tur-
key where cotton is grown and it causes yield-ioss (Presley; 1953; Tu-
penevich and Ergamov 1964; Cotton Disease Coucil 19?1, Karaca et al,
19?1; Esentepe, 19?9)

Accordi-ng-to the studies in U.S.A., it was found thai mean yield
loss was l0-]5 % in the area between south carolina and california
'(Fresley, 1953). But. later medn yield loss ltras .found to be 2,48 % in
several states (Cotton Disease Council, 19?1).

i_'
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In the study carried out in Russia, it was found that yield loss

caused by V. dah,liae was 50'60 % (Tupnevich and Egamov, 1964).

In the studies done in T\rrkey, it was pointed out that yield loss

due to this disease was 15 %, L4,6 %,9,3 7o,9,3 /o andll,L % in 1967,

1968, 1969, 19?0 and 19?1 respectively in Aegean Region (Karaca et al,

Lg67*,1968, 1969, Giitter et al. 19?0, 1971**). In Mediterranean region,
yield Ioss was found to he 0,02 % and 0,003 % in Adana and L,33 %
and 4,00 % in Antalya in 1970 and 1971 respectively (Esentepe, 19?9).

Yield loss may vary in connection with disease severety. The aim
of this study is to find that which disease severity causes howmuch
yield loss, i.e is to find the relation between the disease severity and
yield loss. In 19B1 the disease severity varied between 22,40 o/o arrd
50,54 i% and yield varied between 26,76 kg and 31,09 kg. Regression

line was drawn according to Y:0,34x-0,49. There was a positive corre-
lation disease swerity and yield loss (P:LO %).

Thomas et al. (1981) mentioned that data with P:10 % even
P:20 ,% obtained from field experirnents were significant. We also
found that correlation coefficient was significant at the level of. L0 %.

In 1983, the diseases severity varied between 39,20 % and 58,86 7o

and yield varied between 20,981 kg and 32,606 kg. The relation between
the disease severity and yield loss was significant at the level of. | %

and regression line was drawn in accordance with Y:1,02x-5,75.

According to the results obtained by connecting two years' data,
it was found to be r:0,?53 and regression line was drawn in accor-
dance with Y-0,67x-7.

$tud.ies both by Booth (19?0) and by Karaca and Ceylan (19?2) n**

indicated that the relation between the disease severity and yield loss

was significant. Tlreir findings confirm our data in 1981 and 1983.

Consequently, according to two years' studies it was found that
there was a positive correlation between cotton wilt disease severity
and yield loss on cotton plant which plays an important role in our

r Karaca, 1., S. Ceylan, A. KarcrLo$lu, C. Saydam, 1967, 1968, 1969. Ege Btilgesinde
pamuk bitkilerinde gtiriilen solgunluk hastalt$rnrn sebepleri've korunma imkan-
larr tizerinde gahgmalar (105.814 C/3, report)

*{' Gi.ilter, t., O. Tokmak, K. Saray, 1970, 1971. Ege Biilgesinde pamuk bitkilerinde
gdrtilen solgunluk hastahfinrn Sebepleri ve korunma imka.nlan iizerinde gahgma-
lar (105.814 D/2, teport)

r** f{sfsga, I. ve S. Ceylan (KOCATURKI, L972. Ege Biilgesinde pa.muk bitkilerinde
rtllen solgunluk hastahSlnrn ssfsplgli ve korunma imkanlarr iizerinde gahgma-
lar (105.814r report)
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economy. Regression lines of two years were drawn separately and
regression line obtained by connecting two years, data were also

drawn. So, as the conclusion to use the graph of the relation between
the disease severity and the yield loss given in this study will be suitab-
le for our country.

In pratice, if the disease severity is determined according to 0-3

scale at the mature boll stage in the first half of September, yield loss

can be estimated with the aid of this graph (Y:0,67x-7). But this
study will be suitable to repeat at different regions as well.

6 znr
EGE BOIGES,iNDE PAIIUK SOI-iGUNLIIK HASTAI"IGT lVerticillium

datrliae KIeb.) SiDD,ETi ir,n vuni:vr EKSiLi$i ARASTNDAKi
ir.,igniwix sAprANIvIAsr UzERiNDE ARASTTRIvTaLAR

Ege b,cilgesinde pamuklarda onenr-li hastaltklardan 'biri olan sol-
gunluk hastahpr (Verticillium dahliae Kleib.) qiddeti ile verim eksiliqi
arasrndaki il\kiyi saptamak amacryia bu gal4ma yapllm4tr.

Nazitli B<ilge Parnuk Aragtrrma Enstitiisii Mtidiirliipti deneme tar-
lasmda 14 tekerriirlti deneme agilm4 ve parsellerde farkh giddette has-
tahk oluqmugtur. Parsellerde var olan ti.im bitkilerdeki pamuk topla-
narak verim bulunmuqtur.

4 yrl yaprhpta 2 yrl siire ile sonug ahnan gahgma sonunda yiizde
hastalrk giddeti ile ytizde verim eksiliqi arasrndaki iligkinin L. yrl % 90
gi.ivenle, 2. ytl % 99 g,iivenle <inemli oldu[u bulunmuqtur. iki yrlhk ve-
riler iizerinden Y:0,6'Ix-7'ye gore regrasyon grafiBi gizilmigtir. Bun-
dan boyle hangi hastalft giddetinin ne kadar tiriin kaybma neden ola-
ca$mr bu grafik yardrmryla bulmak rntimktin olacaktrr.
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ABSTRACT

Totally 62 wheat varieties which are grown in T\rrkey were tested
against common 'bunt races C-6, C-20, F-65, F-66, F-6? and F-68. These
experiments showed that the varieties Irnat-69, Karakrlcrk-l133, Sa-
karya-?5 and Yayla 305 were resistant to all of these races. It is sug-
gested that these varieties should also be tested in different ecological
regions. If they show resistance reaction, they can be used as resis-
tant materials in breeding programs and their cultivation areas can
be expanded. Also, it will not be necessary to treat the seeds with
some chemicals.

INTRODUCTIOAI

As we know, seed treatment is commonly recommended for all
wheat varieties against common bunt in T\rrkey. I{owever, it is not
knowq very well which varieties are resistant. Hence seed treatment
is applied on all of the varieties both the resistant and non-resistant.
with the expenditure of money and time in vain.

It is necessary to know the reactions of all the varieties grown in
Turkey against common bunt and on the other hand, there is neces-
sity to obtain resistant varieties in order to minimize the cost of seed
treatment and side-effects of chemicals. As a first step the races of
conunon hunt have been esta,blished in Turkey by us before the pre-
sent investigation is'carried out (Finci et al., 1983). In the present
work, some races with high pathogenity were'chosen and they were
used against common wheat varieties grown in Turkey. The varieties
were supplied 'by Agricultural Research Hrstitute, Diyarbakrr. In a
previous work, we had determined the virulence of the chosen races
against a set of differential cultivars (Bt l-Bt 10) which have resis-
bant genes (Finci et al., 1983). That is, when a wheat variety is re-
sistant to the races testcd in this investigation, it shows resistance
against all of the established races.

In the study in question, it was tried to determine the reactions
of wheat varieties to some bunt races.
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MATERIALS AND MEf,TIODS

T?re viruienee patterns of the common bunt races and. 62 common

wheat varieties used in our experiments, are shown in Table 1 and 2

respectively.

TABLE 1. The virulence patterns of the common bunt races used

in the test.

Race designation
Virulence formula
(Virulence / avirulence
against Bt genes)

c-6
c-20
r'- 65

F-66
F-67
F-68

L,2,7/3,4,5, 6, B, 9, 10

2,3r 4, 5, 61 7,10/1, 8, 9
I, 2, 4, 5, 6,7,8/3, 9, 10

r,4, 5,6,7,8,9/2r 3, !0
2, 4,5, 6,7, 8,9/L, 3, l0
?, 4, 5, 6, 7, 8, 9, l0'/1, 2

The seeds of each wheat variety were inoculated with teliospores
of each race suspended in 5 % melhylcellulose (Kendrick et a1., 1964)

and were sown in deep furrow 3 rows 2 rn long in Octo'ber at the Uni-
versity farm in F"lan!. Experiments were performed in randomized
btock design in 3 replicates. The percentages of hunt infection on
each wheat variety were determined by head counts. Infection percen-

tages from 0 to 10 were classified as avirulent and those from 1.1 to
100 as virulent (Hoffmann and Kendrick, 1968). The highest infec-
tion rates in the replicates were accepted in the calculations. The ino-
culated wheat varieties were sown in 1982 and 1983, and countings
were done at harvest seasons in 1983 and 1984.

RESULTS AND. D,ISCUSSION

The reactions of wheat varieties to the races used in this expe-
rlment are shown on Table 2. As it is seen from this table, wheat
varieties showing resistance to the 'bunt races are lrnat-69, Karakrl-
grk-1133, Sakarya-?5 and Yayla-305. Dicle-?4 is susceptitble to race C-20,
and variety Ceyhan is susceptiible to race F-'66. The other wheat vari-
eties showed suscepti'bility to 2 or more than 2 races.

From differantial wheat varieties, Bt 8 has bunt resistance gene
conveyed frorn variety Yayla-305 in Turkey (Waud and Metzger, 1970).
All races in the United States are avirulent against Bt B. However,
some of bunt races established in Turkey are virulent on this variety.
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This situation has occured because Tlrrkey is a wheat gene center and

some of the seeds are sown without treatment, and so the new and

more pathogenic races arise in Turkey. As a matter of fact, 75 patho-

genic types of bunt were established in Turkey (Finci et aI', 1983)

", "o*puted 
with 25 races in the United S'tates (Hoffman and lVletzger,

1976).

TABITE 2. Reaction of wheat varieties to races of common bunt at
the Farm of Frrat UniversitY

Races and. % Common hunt

Variety name c-6 c-20 F-65 F-66 F-6? F-68

.Akova
AI<oz

Ariana-66
Agure
Ada SM-86
Bb-Kal
Bobalink
Bolal-2973
Bezostaya
Bezostaya-1-
671020
Campadora
Chiroca
Ciano
Ceyhan
Conte Marzotto
Cumhuriyet-?5
Qanit:rn
Qark-1
Dicle-?4
Dicle-?5
Etoil De Cholsy
68829
Funone
Gediz
Crediz-75
Gerek-?9
S,iete Cerros
Seyhan
Siiper X
sM-?1
Tevere

15

0

L2

3

2

1

2

15

25

11

1

4
50

1

5

5

13

L2

4
L2

3

0

0

2

3

20
0

15

15

45
5

20
15

20
1

0
2

5
15

20

2
2

0
20

15

25
3

2

20

15

16

22

2

L2

15

L2

20

27

40
50

5

50

20

80
L4

15

16

25

0

I
1

4L

20

2

3

60

15

11

L2

30

2

0

15

15

13

L7
1

3

0

2

L2

0

20

5

1

5
16

16

1

2

11

1

20

10

2

15
2

2

L2

18

15

15

tl
45

1

15

25

1B

40
20

0

0

0

3

3

3

80
22

5

2

2

40

2

2

2

2
15

3

40
3

16

L2

1

10
15

2

1

2

25

20

0

0

0

0

L2

2

20

20
1

30

15

15
t7

2

t2
20

15

5

3

13

15

0

10

10

16

0

30

15

t2
15
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TABLE 2. (Continuation)

Raees and, % Common bunt

Variety name C-6 C-20 F-65 F-66 F-6? F-68

L2

10

2

2

0

18

:16

3

3

11

16

15

13

20
30

3

20

50

5

27

26

b

4

2
27

40

22

L2

2

3

50
42

40

10
010
L2

20 11

35
52
33

202
25

16 28
250
L1 0

15 22

40 35
11 0

15 20'
22 16

30 18

152
150
90 25

2o
25
B2
13
55
152
22

B0 26
21
t2

150
30 30

30215
520 1

003
11 15 11

201
31512
2226
L2015

.4 0 20

2532
15150
275 1

51820
ti 26 1b

20 55

t2, 30 t2
15226
92046

20 35 L2

15 20 20

30 15 26

2026
15 13 16

512
15 15 11

522L
2' 2 2

11220
30 19 15

222
2750

11 15 L2

40 30 40

cdkg:oI-?9
HD-832
Irnat49
irnerio
Karakilgrk-l133
I(rkpmar-?9
Kunduru
Kosemelez-l?18
Krrag-66

Lancer
Lerma Rojo-64

Libellula
Mara
Mentana
Meneeki
Malabadi
Nadadores-63

Norteno
Orso
Penjoma-62

Pitic-62
Porsuk-2800
Sapsun-66 .

Sakarya-?5
Sak4rya
Tosun-21

ToSun-144
T\rnca-?9
Tribari
Yayla-305
T.C: 60
22;afte

Ileines VII
(Check)
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Y. PARLAK

Some races in T\rrkey show virulence against Bt 8 (Finci et al.,
1983). But, the same races are avirulent on Yayla-305 according to
our results. This difference can rbe eNlplained by different environmen-
tal conditions in which the two experiments were set up. These dif-
ferent conditions may effect the host-pathogene interaction diffe-
rently (Rodenhiser and Holton, 1937; 1942; Holton and Rodenhiser,
1942; Kqndrick and Mc Neal, 1963; Finci, 1975). Taking this situation
into consideration, the varieties lrnat-69, Karakrlgrk-1133, Sakarya-?5
and Yayla-305 should be tested in different environmental conditions
in T\rrkey. If they show resistance reaction to the races used in this
experiment in different ecological regions, they can be used as resis-
tant materials in breeding program and their cultivation areas can
be expanded. Also it will not be necessary to treat the seeds with fun-
gicides against bunt.

6 znt
TriRx<ty,E'D,E EI<iLEN BUGDAv qE$iTLERiNiN eezr sURMET

IR,KL,ARINA KARSI REAKSiYONLARI

fiirkiye'de ekimi yaprlan ve Diyarbakrr Btilge Zirai Aragtrrma Ens-
titiisi.ince temin edilen 62 buBday geqidine kargr daha once taraflmuca
tespit edilen stirme rrklarrndan potajenisiteleri yiiksek olanlardan c-6,
C-20, F-65, F-66, F-6? ve F-68 nolu rrklar 2 yrl tist iiste Elazr$'da Frrat
Universitesi qiftliginde denenerek buiday feqiilerinin bu rrk"lara karqr
reaksiyonian tespit edilmeye gahqrlmrqtrr. Denerneye alman bu rrkla-
rm segiminde fiirkiye'de tespit edilen rrklan temsil etmelerine ve bu
tklann tamamrna birden dayanrkh gciriilelbilecek bir bufday gegiclinin
mevcut rrklara karqr btitiin dayanrkhhk genlerini taqryacak anlamrnr
vermesine ozen g<isterilmigtir.

Qahgmalar sonunda Irnat-69, Karakrlgrk-1188, Sakarya-?b ve yay-
la 305 geqitleri dayanrkh bulunmuglardrr. Difer gegiiler ise kullanrlan
rrklara kargr farkh qekillerde duyarhhk gostermiglerdir.

Dayanrkh gciri.ilen 4 geqit farkh ekolojik bolgelerde de denenmeli
ve dayanrkh g<irtldtikleri takdirde, rslah materyali olarak kullanrlma-
lan ve ekiliq alanlarrnrn geniqletilmesi yararlr olacaktrr. Ayrrca, bu
hastal* igin tohum ilaglamasrna gerek olmamasr da bu gegiilerin bir
di$er avantajrdrr.
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Study on The Resistance of Some Carnation
Cultivars to Uromyces caryophyll'inus (Schr.) Wint

EmeI SEIZG TI Mahdume ESENTEPE

Regional Plant Protection Rese&rch fnstitute Bornova, Izmir, Turkey

ABSTRACT

Resistance of six carnation cultivars (Minirosa, Alicetta, Ernesto,
Floriana, Lena and Astor (with four different lines) against Unomyces
earyophyllinus (Schr.) Wint. were investigated in in-vitro conditions.
Minirosa appeared to be resistant to rust, whereas Alicetta and Ernesto
were less and md€rate susceptible, respectively. TYre other cultivars
under study were sensitive to U. caryophyllinus.

INTRODUCfION

Carnation rust (Urornyces caryophyllinus (Schr.) Wint.) is a ma-
jor diseases of carnation in the Ege.Region. The disease was found to
be wide spread in greenhouses. During the surveys in 1g?g-1g80 car-
nation rust disease was observed in 81.7 % and 92.5 % of. the green-
houses and average disease ratios were 60.3 %. and b}.g %, req)ec-
tively (2).

MATERIALSI AND MEIIHODS

Carnation cultivars (Minirosa, Alicetta, Ernesto, Floriana, Lena
and Astor) were chosen for study of their reaction to the uromyces
caryophyllinus under controlled conditions in a moist charnber. The
moist charnber was an area under a 'bench enclosed with clear pol-
yethylene. The inoculum was prepared by scraping from the pustules
on the surface of the diseased carnation leaves. The uredospores were
collected in water until it became turbid. The inoculune was poured
into small hand sprayers.

Rooted cuttings were transplanted into Knopp solutions in glass
tu'bes and placed in a moist chamber at room temparature. After ?
days cuttings were inoculated with the suspension of u. caryophylli-
nus with a small hand sprayers. After inoculation, cuttings were sto-
red at L00 % relative humidity.
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CARNATION RUST

Observations were made every day following inoculation. Ten cut-
tings of each cultivars were inoculated, and the experiment was re-
peated twice. First experiment was made in February-March, 1983,

second in March-April, 1983.

Certain days after inoculations, the number of diseased euttings
and the numrber of pustules on each leaf were counted and the average
was calculated.

RESULTS AND DISCUSSION

In the first experiment pustules were seen on leaves 30 days after
inoculation, whereas in the second experiment they were seen 18 days
after inoculation. Differences between the incubation periods were cor-
related with temperature. These results was reinforce Pavel et al. tl)
obsenvations.

The results of these studies as shown Tabie f. indicated that car-
nation cultivars tested for their reaction to the U. caryophyllinus none
of the cultivars were completely free of symptorns except Minirosa.
But, the num'ber of pustules that produced on leaves was different
within cultivars. For example Alicetta has a few pustules on the leaves,
whereas other cultivars has a lot of pustules on the leaves.

Tabte 1. Reaction of carnation cultivars after inoculation with
Urnmyces caryophyllinus

Cutiivar
Number of
diseased cutting
III

Totalnumber Percantage
of pustules of diseased cuttings
IIIIII

Minirosa

Alicetta 2020

Esnesto 60205B

Floriana 6042 50106

Lena 1?0 607097

Astor (1) 6062 101 40

Astor (2) 6060102156

Astor (3) 129 41 5080

Astor (4) 29
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t. SEZGh\r and M. tSENttPE

Minirosa was symptom-free cultivar in the both experiments. Ali-
cetta appeared to be less susceptible and, Ernesto was moderate sus-
captible and the other cultivars were susceptible to the rust disease.
Minirosa and Alicetta were not grown widely in the region. Ttre vari-
etis that were grown mostly in the region were found to be suscep-
tible in these experiments.

6 znt
B.Azr KARANFiL KIJLTtIR VARYETELERINiN Uronryces

caryophyllinus (Schr.) Wint'a DAYANIKLILIKLARI
UZERINDE qALISMALAR

Altr karanfil kiilttir varyetesinin (Miniros a, Alicetta. Ernesto, Flo-
rlana, rrna ve Astor (Dort farkh hat.) karanfilde pas hastaLfrna se-
bep olan Uromyces caryophyllinus'a karqr reaksiyonlarr in-vitro koq:ul-
larda aragtrrrlmrgtrr. Denerneler iki kez tekrarlanm$ ve her ktilttir var-
yetesinden onar gelik kullanrlmrqtrr. Koklenmig gelikler iginde knopp
soliisyonu bulunan tiiplere ygrlegtirilmi5 ve yapraklanna el spreyi ile
uredospor stispansiyonu piiskiirtiilmiigtiir. Denemeler gu,bat.Mart, lgBB
ve Mart-Nisan 1983 tarihlerinde yiiriitiilmiigttir. Deneme sonuglarma
gtire Minirosa varyetesi her iki denemede de hastahpa hig yakalanma-
mrgtr. Alicetta'da gok az sayrda piisti.il oluqmuq ve hastahk oram her
iki denemede de % 20 'bulunmugtur. Esnesto'da da piistiil saynr ve
hastalrk oranr diper varyetelere oranla daha az olmugtur. Dif,er varye-
teler ise duyarh bulunmugtur.
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