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Eine Untersuchung uber die Vermlschung der Samen des
Ackersenfes (Sinapis arvensis L.) bei Sommergerste in

Korn und Stroh bei unterschiedlicher Ernteart

zeki 6z.n'P"v

ZUSAIIvIMENFASTSUNG

Bei den auf den Versuchsa'eckern des Versuckrsgutes der land-
wirtschaftlichen Fakultaet (Atatiirk Universitesi - Erzurum) und den

Versuchs,feld'ern des Institutes fiir Pflanzensdtrutz der Universitaet
Hohenheirn (BRD) durchge,fiihr:ten V,ersuch,e-n wurde durch vermehrtcs
Wachstum von Acker,senf pro mz in Sornmertgerste der prozentuale
Anteil der Vermischung bei Erntegut und Stroh ibei Dreschmaschi-
nen - und Maehdr,escherernttung untersuckrt.

1- ES konnte kein Unterschied zwischen vermehrber Pflanzenzahl
von Ackersenf und der Vermischung der Samen im Erntegut von Scrn-
mergerst,e gefunden werden.

2- Die Vermischun,g von Samen von Ackersenf im Erntegut von
Scmmergerste war bei einer Ernte mi'b der Dreschmasdhine um 5'9-60 %
hOher als bei der Ernteeinbringung mit dem Maehdresch:r.

3- Die Gesarntmenge der vermischten Samen mit dem Eibroh bet-
rug 'bei Dreschmasehineneinhringung 18,7 -28,5 %.

4- Die Miteinbringung der Unkrautsamen hei D,reschmaschine-
nerntung rbetrug im Erntegut und S,ii,:h 2'7 ,9' - 43,5 %, hel Maehdresche-
rerntung z'vischen \4,L - 16,8 7o.

EINI,E,ITUNG

Nelben vielen Schaeden durch das Unkraut srp,ielt es auch eine
grosse Rolle,be'i der Qualitaetsrninderung durch Vermischung im Ernte-
gut. DLie Vermischungsmoglichkciten der Unkrautsarnen mit d,em Ernte-
gut sind ahhaengig von d,en Arteigenscha,ften und d,er E?nteeinbrin-
gungsart (Kuntay, 1944; Seibold, 1953; Eggerbrecrht, 1953; Crdksel, 1g56;
Dadd, 1966; Koch-Hurl'e, 1978). Gcks,el (1959) schaebzt die Vermisc-
hungsmoglichkeiten dcr unkrau'bsamen mit dern Erntegut in d;r Ttirkei
auf. 20 -25 %.

* Abteilung Biologie der

Cumhuriyet Universitaet

naturwisscnscha^ftlichen -phllologischen li'akultaet der
in Sivas.
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ACI(ERSEIiVF. BEI SOMMERGERSTE

Drie durch die Art der Ernteeinbringung rb'edingte Unkrautsamen-
verstreuung auf dem Feld isrl ein Faktor, der d1e Bekaempfung
erschwert und ciie Verhreitung for.dert. Besond,ers nach Benutzung des

Ma'ehdresclhers wurd,e eine Pcpulationserhohung d,es Unkrautcs hei
vielen Untersuctrungen festges'lellt (Buchwaldt, L956; Drellinger, 1953;

Holldack, 1949; Petz'oldt, 19517; s,e'ibold, 19513). Auch in der Tiirkei
wurde eine Vermehrung des Unkraut,es au-f mit der Drr-,:s:hmaschine
gedroschenen Ernrteflaechen bechacht;t. In dies:r Arheit wurCc die
Vermisctrung d,er Ack,ers,enfsarnen abhaengig von Ernteart jrn Scm-
mergerstkorn und S,troh untersuchb.

MAT.ERIAL UND I\4ETHODEIN

Als Material wurCe S'omrnetg'3r'sl'e und Ackersenf henulzl. D;e in
Somrnergerste vorkomm,enden Ackerseniprflanz'sn wunden im Rosset-
tenstadiurn in je 4 Parzellen von 2 x 5 : 10 m: Grloss'e pro m? zu 10,

20, 30 und 40 Pflanzen ausgeza,ehlt. DLle Untersuchungen wurden in
den Ja,hren 197? und 19E2 am Versuchsgurt der Alattirk Unin-ersila-et -

Erzrurum und im Jahre .1978 auf dem Veisuehsrfeld d'es Institutes ftir
Pflanzensctrutz der Universitael Hcheniheim durchgcftihrb. Bei den
Versuohsparzellen in Erzurum gin'g die EYnt'eeinhringung mittels
Dreschmasckrine von statten, btt den Hohenheimer Parz'ellen mibtels
Maehdrescher. In je'der Parzell'e wurCe die Zahl der Ackers,enfsamen, die
mit den Gerst'esamen vennischt waren, ausg,eza'ehlt. Ausscrdem rvurdc
bei der Dreschmascnr^inen'erntung die Verrn*ischung der ZaJ.rI det Ackei-
senfsam,en mit den Halm;n b,estimmt. Bei jeder Farzeltre wurd'e fiir die

Unkrautsamenvermlschung hei Korn und Halm die Varianzanalysen-
bestimrrnung durchge,fiihrb (Diizgtin'eg, 19,63). Die herausgefunCenen
MittelWerte wurd'en nach dem Duncan [{,chrheitsveitgleichtest auf ihre
n,e,gativ'en S.eilten unt'er'su'chb (Sn'e'decc., 1956).

ERGgBNISiSE

D'ie Vermischung von Ackers'en'fsamen im Erntegub b3i v'erschie-

dener Ptlanrr-nzahl bei Dreschmas'chineneinblirlgu-nrg und Ernte mit
Maehdrescher:

Bei einer Ernte mit Dreschmaschine und lVlaehdr,escher konnte
trotz un^terschiedticher Menge von Ackersen'fsam'en pro m: kein sta-
tistlscher Unterschied bei der Sam,envetmischung im Korn festgest'allt
werden.

Obwokrl kein wesentlicher statistischer Untersc,n*i'sd hei den von
verschiedener Pflanz'enz;aLtl ausgtebild'.ten Samen festgestellf werden
konnte, war die Zabl zahl'enmaessig hoch (Talb. 1,2,3).
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Die verschied,ene Vermischun,gsrniSrglichkeit ahhaen gig von Ernteart
der Samen von Ackers'enf und Gersleko n:

Der Vermischungsunterschied von Ackersenfsamen mirt Gerste-
korn hei Dreschmaschinen,erntung und MaehCreschererntunrg wurde
stafistisch si'gnlfikant gcrfund,en (Tah. 4, 5).

D'ie Mdglichkeit d'or Verschl,epp,nng der Samen mit dem Sbroh auf
dem Dreschplartz bei Dr,esc'trrnascrrr-inenernte :

Durch die verschiedene Ackerpflanzenzafil pro m2 konnte bei
Drescrhmas,chin n,ernte he,i der Vermiscrhung von Stroh mit Samen
keine bedeutende statistische S,ignifikanz gefunden werden. Trotz un-
b,ed,eu'lend,er startistischr:r S,ign'ifikanz war die Vermischung Zahlen.
m,aessig bedeut'sam (Tahell,e 6, 7).

DISIKU,SISION DE,R ERGEBNIESE

A - Die Moglichkeit der Vermischunrg von Ackersen'fsamen bei
Gersteerntung mit Dreschmaschine und Mae{trdreseher im Zusammen-
hanrg von unterschiedlicher Fflanzenzahl.

Zwischen Cer Pflanzenzahl prc mz unC der Vermisctrung ihrer Sa-
m,en irn Erntegut wurde keine statisLisch: Signifikanz gefunden.
Waehr,en'd di,e Zahl der Acksrsentfsamen b,ei Erntunrg mit Dreschmaschi-
ne pro Parzelle im Erntegut im Jahr 1977 b.ei 3909 - 412,87 lag, l,ag sie
im Jahr 19E2 ;bei 3E90 - 4208 (Mittelwert) (Tah. 1, 2). Dagegen betrug
die Zafil der Ackers,enfsam'en im trrnltegaL 2167 - 2818. Bei B,elrachtung
von Tah. 8 sieht man, dass du,r"ch l(onkurr,enzwirkung sich die Samen-
zahl vermindert, wenn sich die Pflanz'enzatrl vermehrt (Roemer und
Scheffer, 1959; Koch, 1969; 6zer, '!9134). Befirrd.en siich 10, Acker-
ssnfp'flanzen pro m2 in tSommerrg,erste wurden pro Pflanze 262 Samen
ausgebildet; 'bei 40 P',flanzen p o m2 wurden prc Pflanze 10rB Sarnen
ausgebildet. Dtas heisst, wenn sich in d'er Parz,elle pro mz 10 Pflanzen
befind'en 2620 Samen ausgeh'ildeb w'crd,en,'bei 40 Pfianz,en werden 4120
Samen ausgerbildet, aus diesem Grund wurde keine statistische Signi-
frkanz festgestellt. Vermurblich ist die Zahl der ausfallenden Samen
vor und waehrend der Efnbe bei vermethrter Pflanzenzati auf bes-
timmter Flaeche hroher, aus dies'em Grund,e konnte kein besonderer
Unt'erschied zwisc'Lren der Vermehrunrg d'er Ackersenfpdlanzen und der
\rermischung der Samen im Erntegut festgestellt werden.

B - D,ie Vermischungsrnr.glichkeit von Ackersenfsamen in Som-
mergerste bei untcrschiedlicher Ernteart.

Bei Ernteeinhrin,gung mit Dresc,hmaschine oder Maehdrescher
wurde bei der s,arn,envermischung eine s|afisrtische signif,ikanz g,e,,

-3-



. ACKERSIENT. BEI SOMMERGERSTE

funden (Tah. 4). B'ei Betrachtung von Ta'b. 5 sieht man, dass bei

Dreschmaschineerntung im Jahr 1977 und 1982 P'ro m2 4A2,0-407,5

Ackersenfsamen vermischb waren, L,ci Maehdnesch,ererntung 19,87 waren
es 241,3 Samen. Der GrunC der geringer'en Vermischung vcn Acker-

senfsamen hei Maehdreschercrntung ist die waerhr,end der Aussonde-

rung von Korn und Strokr zustande gekommene Lu;ftstriimung, und
da die Samen rund und glatt sind werd,en sie leicht verstruet (Fet-

zoldt 195?).

Da hei Dlcschung mit der Dreschma.scliine d'i: Aussonderung
von Kbrn und Stroh auf dem D,reschplatz stattfindet, verringert sich
die lVtroglichk,eit, im Geg'ensatz zur Mae[rdreschereinhrin'gung, dass di'e

Samen auf dem F,eld ern,eut vcrstreut werd':n.

Bei gl,eickrer Fflanzenzahl konnt'e zrwischen Erzurum und Hohen-
he,irn hei der Aushildung der S,am'en ke{n statisLischer Unterschied
festg'estellt werd,en.

Waehrend ibei Ernte mirt Dr'eschm'aschine und Maehdrescher Un-
tersclfede bei der Vermischung mit dem Erntegut festgestellt werden
konnten, konnte auch eine Verschiedenheib ahhiingig von der E,rnteart
bei der Aushildung der Samen der Pflanzen pro mz fesfgestellt werden.
Zum Beispi'ol, wie man aurf Tah. 8 s'iehrt, hildet'en 10, 20, 30 und 40

Ackersenfpflanzen pro m2 lm Mittelwert 2'620, 3440, 3600 und 4120

Samen aus. Die Vermischungsm'ciglichkeit di'eser S,amen betriigt bei

Miihdrescher 204 + 11,9 Sam,en, bei Drescktmaschine 239 + 11,3 Sa-

men. Vergrrcissert sich die P'flannenzahl pro m2, so verringert sich die
ausgebiidete SamenzaLrl der e'inzeln'en F'flanze. V'ermutlich hilCet die
durch Konkurrenzwirkung geschwii,cht,e Pflanze schwache Samenkap-
seln aus, und dadurch ist, vor und w[hrend der Ernte di'e Verstreuung
der .sarnen grosser. Aus diesem Grunde konnte bei einer erhchten
Pflanz'en - und Sarnenzahl auch eine gro$ere Vermis.chuntg der Samen

im Erntegut nicht bestiitigt werden.

C - Miiglichkeit der V'erschleppung von Samen mit Sbroh bei
Mihdrescher,ernte.

Bei Mii,hdrescherernte wird durch die zustande gekommene Luft-
strrci,mung ein grosser Tleil der Samen auf dem Feld v'erstr'eut
(B,uchwald, 1956; Dadd, 1956; D'a'hling,er, 1953; Seibold, 1953). Bei
Miihdreschererntung veriblieb nach Ernte 5 % det Sam,en mit dem Stroh
auf dem Feld (Petzoldt, 195?).

Trotz Vermehrung d.er Ackersenfp,flanz,e und ihrer vermehrten
Sam'enzahl pro mz konnte bei Miih'drescher,ernte kein wichtirger s'batis-

tischer Unterschied bei der Sam,enmenge im 'Stroh festgest,:llt 'nverdcn.
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Dennoch war die Hohe der mit dem Stroh auf d'en Dresahplatz g,eb-

rachten Sam,en b,etriichtlich GAb. 6, 7).

Der Ackersenf v'erstreurt 50 - 55 % s'einer Samen zar Erntezeit (Pet-
zoldt, 195?; Kocftr, 1969). Wir miiss'en einen nicht geringen Teil der
Samen lo'ereckrnen, die wdhrend d,er Ernte von Sornmergerste und Tra-
gen des Getreides auf dem Dreschplatz, au:f dem Feld verbleiben. Ttotz
unt,erschiedlicher ZahI der Ackersen,f pflanz'e und unterschiedlicher Sa-
menau'slbildung pro mz loetrug die Vermiscihung im S'tro,h 735,2 - \3,6
(Mittelwert). Wenn man annimrnt, dass 50 %\ der Samen vor der Ernte
ausfallen, werd'en bei Ernbe mit der Dreschmaschine, wenn man pro
mz 10 - 40 Pflanzen h'er,echnet, von den ausgehildeten S,arnen g,B % -
75,A % im Korn, I8,1 % - 28,5 % im Stroh gefunden, und hei der Ge-
samtzahl der Samen wird verhindert, dass 2'7,9, % - 49,5 % auf dem
Feld verstreut werden. Dagegen vermischt sich hei MdhCresch,erernte
5,St& - 9,L % der Sarnen mit dem Korn. Nach petzoidt (19b?) betriigt
die l\fienge der Sarnen im Strotr 5 /o, aus dies,em Grund,e hetriigb die
Prcznntz,ahl der Samen, die vom Feld entfernt werden, L},B % - I4,0 %.

Als Endengehnis sieht rn:an, dass h'ei Dresc,hmaschinenernte ein
Grossteil der Samen vom Feld entfernt wird; aus diesem Grunde
konnte fesbgestellt werd,en, dass h,ei D,reschmaschi,nenernte enrtgegen
Miihdreseher'ern'te die Ackersenfpopulation auf dem Feld verringert
wird.

6 znr
YLZLIK ARPADAKi yeeeNi IIARDAL (Sinapis arvensis L.)

TOr{UMLARTNTN HASAT QE,$,iDtr{E BAGLr O,T"ARAK DANE VE
sApA KARr$MA oLlAisrLrKLAR[ uzunrinron BiR ARAST,IRMA

Erzurum Atattirk universitesi zfiaat Faktiltesi iqletme eifili$ ile
Hohenheim Universitesi Bitki Koruma Errsbitiisti D,enem^e Tarlalarmda
(F. Almanya) yapllan bu gahqma ile yazhk aipa igerisinCe mz de ya_
bani hardal p-itki saFsmm artmasr sonucu harman makinasr ve biqer
diiverle yaprlan hasatta tohumlarin arpa danesine ve sam,anlna karrg-
ma olasilrklan araqtrrldr.

1- Yazhk arpa igerisinde bulunan yahani hardal sayrsmrn artrgr
ile tohumlarin arpa dan'esine kanqma miktarlarr arasrnda bir farkhhk
saptanamamrqtrr.

2- Ya'bani hardal tohurnlarmm arpa danesine kangmalarr har-
man makinasr ile yapllan krasatta biger dcverle yaprlan hasada oranla
% 50-60 daha fazla olmaktadrr.
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3- rHarman rnakinasr ile yaprlan hasatta yabani hardal to,hum-

lannrn,sarmana kangrnia cranl toplarn :t,ohurnurt % l'8.1 - 28.5 teekii.et-
melcbedir.

4- Harman makinasryla yaprlan hasatta daneye ve sapa kanqa-

rak tarladan uzaklagtrnlan yahani hardat tohumunun %2'7,9-43,5;
biger dtiverde % 14.1- 16.8 arasrnd'a oldufu saptanm6trr.

Tabelle I : Mittelwert der vermischten Samen bei Dreschrnaschine-

nerntung im Jarh 1977'

AckersenfzaLrl pro mz Samenzatrl pro Parzelle

10

20

30

40

3917

3909

4287

4tB1

Tabelle 2 : Mtttelwert der vermischten Samen bei Dreschmaschine-
nerntung im Jahr 1982.

Ackersenfzahl pro mz Samenzahi pro Parzelle

10

2'0

30
40

3932

4050
389,0

4208

Tabelle 3 : Mittelwert der vermischten Samen im Erntegub pro
Farzrell,e hei lVlaeh'dreschererntuflg im Ja;hr 19?8.

Ackersrenfzahl Pro mz Samenzahl pro Parzelle

10

20

30
40

2,LGt7

2t618

2t386

2;4:81

Tabelle 4 : Tahelle i.iiber die Varianzanalyse bei verschiedener Ernteart
und die dadurch eingetretene unterschiedliche vermischung

Varianz Quelle F.Z. Mittelwert der Quatrate F

Allgemein
Vergl. zwischen Ernteart
Irehler

8
2

6

34520,

815

42.35xx

(xx) I /o ig'er Wahrscheinlichkeit sign-ifikant
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Tabelle 5 : Die V,ermischungsmen'g,e Ackersenfsamen pr.o Parzelle bei
Dreschmeschinen - und Machdreschrerntung

Ernteart und Jahr Samenzahl Parz,ell,e Samenzahl pro m:

Dreschmaschine 19??

Maehdrescher 19?8

40?5 a (r)
40,24 a
24'1,3t h

4012,5

402,0

241,3

(1) Die mit dem gleichen Buchstalb;n bezeichneten Mibtelwerte gehxiren
zur gleictren Gruppe.

Tabelle 6 : Mittelwe'rte der Vermischung
Parzelle mit dern Stroh ,bei

im Jahr 1977

von Ackersenfsamen pro
D'reschmaschinen erntung

Ackersenrfzatrl pro rnz Samenzahl pro Parzelle

10

20
30,

40

6990

730:B

7380
7340

Tabelle 7 : Mittelwert der Vermischung
Parzelle m,it dem Stroh rb,ei

im Jahr 1982

von Ackersenfsamen pro
Dresohmasohinenerntung

Ackersenf,zahl pro rrlz Samenzahl pro Parzelle

10

20

30
40'

6945
73,67

7488
7304

Tabelle I : Die l!flitrtelwerte der ausgehildeten samen von Ackerfpflarr.-
zen in Sommergerste (6zer 19184).

Ackersenf
Zahl / mz 1917 1978 r9B2

Samen pro Pflanzen
Mittelw-ert Zahl /mt

10

20

30

40

240
1?B

I20
100

2i5L

L73
r24
106

295
t67
116

103

2,6u2,0

L72,6t

120,0

103,0

2:620

3452
3600
4720
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Some Aspects of the Host-Pathogen lnteraction
in Leaf Scald of Barley Caused by

Rhynchosporium secalis (Oudem.) J J. Davis

M. Timur DOKEN

Department of Plant Pro,tection, Faculty of Agriculture
Atatiirk University, Erzurum, TURKEY

ABSTRACT

On barley leaves Lhe p€netration of Rhynchosporium secalis
(Oudem.) J.J. Davis usually occured through cuticula and the subcu-
ticular hypae developed into strornata. B'eneath the su{bcuticular de-
veloprnent epidermal cells affecbed and tLre tissues of epidermis and
mesophyll begun to he invaded. This ap'peared as warter-soaked gre-
yish-blue lesions on leaves similar to those produced on seedlings im-
mersed into culture filtrates. The breAk down of the invaded tissues
were resulted in necrotic white grey lesions wi0h dark brown margins
Vascular tissu'es might also be invaded.

Conidia dweloped on the short segments of sulbcuticular hyphae
and on stromatic cells iby budding.

Stromata formed on infected sheaths. The superficial h5'phae
protruding from the inside of the sheaths of the up'per leaf could be
responsihle to the infection of the emerging leaf.

INTROD'UCTION

Barley scatd (Rhynchoslmrium secalis (Oudem.) J.J. Davis) is an
important disease in rbarley (Hordeum vulgare L.) growing' areas, ca-
pable of causing considerahle reduction in yield and quality of the
grain. The use o'f resistant cultivars is an econornic and effective means
of control (Starling et al. 19?1, Marshall 1973, Halbgood 1974). So at-
tention has always been focused on the need t'o ohtain resistant culti-
vars. In order to facilitate tthe developrnent of such cultivars, it is ne-
cessary to understand the nature of resistance me'chanism operating
in the plants. lhe first comprehensive study on this subject was by
Caldwell (1937) . Later, Ayesu-Orffei and Clare (1970) and Hosemans
and Branchard (19E5) r'eported the various aspects of this host-patho-
gen comhination. T{re involvernent o,f tungal toxic metabolites were
also investigalted. However, the results of Ay'esu.Offei and Clare (1971)
and Jones and Ayres (19'12) on this matter were contradictory.
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T{he studies neporbed here r,viro u,nd'ertaken in ord.er to provide
more information abcut the host-pathogen interaction and to re-exa-
mine Uhe efrfect of culture filtrates of R,. secalis on a different barley
cultivar.

MATERIALS and METTIODIS

A suscepbible 'barley.culbivar Tokak and an R. secalis isolate o,b-

tained from tkris cultivar were us,ed in these experim,ents. Barley plants
were gro\vn in 10 cm plasbic pots c,ontaining disinfected so,il in a
growttr cahinet operating daily for 16 h at 20-22'C and 5 klx light in-
tensity and B h at 14-16"C in the dark. T'he plants a,t the fourth leaf
stage were uniformly slprayed until run-off with con'idial suspension
adjusbed to l0ocanidia/ml and containing two drops of surfactant
(Tween 20) per 100 ml. Spore suspension was prepar,ed from two weeks
old cultures grown on iima bean ,agar at 15"C. T{he inoaulated plants
wer,e enclosed in clear polyetihylene )bags for 24 b at 15'C in dark to
facilitate the infection process. Then the pl'ants werre r'eturned to the
conditions in whickr they had been grown. After inocula,tion, on the
first day every four h and then at daily intervals, the ttrird leaves of
four plants were excised.

To induce sporulation the plants hawing lesions wer'e kept f.or 24 h
in a saturate'd a,tmospfiere at t;he same conditions of the gronvth cabi-
ne . Du,ring tkris per,iord four leav'es and she,aths werie remorv'ed every
two h.

After each sampling half of the specimens were cut into aho,ut
0.5 cmz pieces, decoloris,ed in a mixture of lactophenol * m,ethanol *
chlor,oform (5:3:2) and stained wi'tltr cotton blue in lactophenol and
mounted in clear lactopheno,l (Doken 19811).The other half of the
specimens were placed into seperate vials containing formralin-acetic-
alcOhol for fixing and preserving. Later the fixed rnaterial was washed
in water, dehydrated in a graded ethanol seri,es, emheded in wax and
serial sections 10 um ,thick were cut. Then the sections were affixed to
slides and wax was remsved. Tlhey were stained wittr periodic acid_
Schiff reagent (Pr€ece 1959) and count,er stained for b mrin. in I %.
m,ethylene blue in 95 % ethyl alcohol and mounted in Entellan. All
the slides were examin'ed by light microscopy.

In tjhe preparation of culture filtra,tes two weeks old R. secalis cul-
tures grown on 1 /o malt yeast med'ium at 15'C were used (Ayesu-Offei
and Clare 19?1). Uninoculated medium was taken as control. These
cultures were strained through muslin and centrifulged at abou,t 4000
g for one h to remove the fungal structur,es. Trhen the supernatant
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wa,s filtered through a bacterial filter. The sam'e plccedure was applied
to uninoculated medium. Tokak ,barley cultivar ssedlings at the third
leaf stage were cut just above the soil level an'd immersed in culture
filtrates or control solutions. Symptom dwelopment Was then ohserved.

RESULTS and DISCUTS'SION

On the inoculated leaves conidlal germination lbegan within 4-B h
by producinrg germ tubes sorne o'f which had term-inal appressorium
(Fig. 1). Most conidia produced two germ tuhes and the first often
emerrged frorn the apical cell. A maxirnum of five g,erm tuhes was recor-
ded from a single conidium (Fig. 2) while Ay:su-Offei and Clare (19?0)

found three germ tuhes.

Tlhe p'enetration usually took place dir'ectly through the cubicule
both with the aid of an appressonium as well as witthoub it (Fig. 3) as

evidenced by Ayesu-O,ffe,i and Clare (19'?0), Rlran and Clare (1974),

Hos,emans and Branchard (19Eb). In very rare cases stornatal entry
was also seen (Fig. 4), although it was no,t det'ected by Ayesu-O'ffei and
Clar'e (19?0). According to Jones and Ayres (1974) in few cas,es the
superficial h'yp,hae m&]'grow into stornatal p'ore. Prorbably the tips of
the germ tuhes which cross stomatal pores may enter. Howev'er it was
not feasih'le to ohserve whe,ther stornatal entry 1ed directly to infec-
tion. Btrt the ahsencet of mycelium in m,esophyll just he,fore and, during
the estarbliSment of suibcuticular hyphae implied that stornatal entry
has no inr,portance in the initation of infection. In rare cases even if
it resutls in infecition, stornatal penetration may have an ef'feet only
in the infection of trhe cultivars wher,e dinect cuticular penetration is
not succesfull. Unl,ess in harl,ey cultivars cuticular thickn'ess has no
resisting effect on direct penetration (Ayres anC Owen 19?1).

Following pene'tration, the infection hyphae which h,ecame subcu-
ticulrar, branched and grewn along t'he junc'tions b'etween the epidermal
cells (Fig. 5). This suhcuticular growth manner was attribuLed to the
presence of rich peetic suibstances in these regions (Jones and Ayres
L9'14). During the suhcu,ticular development th,e hyphae were also or-
gan,ised to form stromata usually elongating parallel to veins (Fig. 6).
In this stage the epiderrn*al iayer was affected and the tissues ibelow

the cuticule begun to ib,e invaded. This app'eared as water-scaked gre-
yish-blue areas on Ieaves similar to those produced on seedlings immer-
sed into cuiture filtrates. l'h-^se lesions hegan to dw,elop in 2-3 h a,fter
immersion. In a sim'ilar study Ayesu-O'ffei and Clare (1971) suggested
that toxic met,aholites of R. secalis are resp,onsilble for such sympbcms.
T?ris was not confirm'ed hy Jones and Ayr,es (1972) who indicat,ed tkrat
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it was due to the blo'ckage of xylem glem':nts in the leaf by the cul-
ture medium. However lack of such sympborns on seedlings placed in
filtrates of uninoculated med,ium indicated the pl,esence of such toxic
fungal meta,bolites in culture filtrates. A toNj.n was det'ect'ed in R,. secalis

cultures (Ra.fenomananzlta et al. 19?9) who later (Rafenotnananzala
et al. 19E3) found that phybotoxins produced by R.secalis B,ro a-0-1
glucosides of propanedio .

Subcuticular hyprhae initlated the invasiott of the leaf tissucs by
advancing into underlying cells. Accordintg to Caldweit (193?) follo-
wing rtrhe collapse o,f the e(pidermis, the hyphae from strorna penetrate
directly through epidermis into mesopktyll. But in trhe stud'ies o,f Ayesu-
Offei and Clare (1970) and Hosemans and Branchard (1985) subcuti-
cular hyphae penetra't'e the s,pid'ermal layer particularly at the juno-
di'on of guard and epidermal cells. The hyphae entered in'tc the me-
sophyll through intercellular spaces, (Fitg. 7). It was followed by intra-
cellular development. The invaded epidermal and mesophyll c'ells were
completely ,b oken down (Fig. B). This was resulted in typical n'ecro,tic
white-grey lesions with dark ibrown margins.

Following the collapse of mesophyil cells the vascular tissues
might also tloe invaded (Fig. 9) in wthich case the vascular flow may
be reduced or inhihited aL that point. When such an invasion was
extended across the leat blade then the leaf part above fhe invaded
reglon was wilted and dried.

The hyphae which reached to the uninoculated side of the leav,es

throu,gh mesophyll, entered into stornatal cavities and then protruded
out through stomatal pores (Fig. 10). Fcrmation of suhstomatal stroma
and then spore extrusion through the stornatal pore on uninoculated
side of the leaves (A5resu-Offei and Ciare 1970) were no,t determined
in the pr,esent study.

Und'er humid conditions sessil'e conidia hegan to b'e borne in ahout
4 h. Tlhey developed successively both on the short s'egments o'f suhcu-
ticular hyphae and on stromatic cells by rbudding (Fig. 11). After mas-
ses of mature conidia were produced, they forced their way out by
rep,turing the cuticule as descrihed iby Ayesu-Offei and Clare (19?0)
and Hosemans and B,ranchard (1985).

The leaf sheaths were also infected and typical necrotic symptoms
appeared in alout three weeks as in leaves. Subcuticular strornatic
development were oilos'erved on lboth sidr:s orf rthe sheaths. On the inner
surface, the hyphae produced rom the strornatic c.ells pro,truded out
through cuticula (Fig. 12). This superficiai hyphae estpecially inside
the sheath of the upper leaf could b'e considerahly important in ini-
tiating infection on the new leaf emerging through the sheath.
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6zst
Rhynchosporium secalis (Ou'dem.) J,J. D'avis'in OLU$TURDIIGU
ARPA YAPRAK LEKESii HASTALIGINDA KONUKqU-PATO'JEN

ir"igrir,mntNiN BAzr YONILERI

Tokat arpa geqidi yapi.aklanna inokule edilen Rhynchosporiurn
secalis (Oudem.) J.J. Davis gen,ellikle doSru'dan ku.tikuladan vsya gok

ender olarak strymadan penetrasyon yapmaktadrr. Kutikula altt geli-
gen hif'lerden strcm4'lar olu"rmaktadrr. Bu geliSmenin altrnda bulu-
nan epidermal tahakanrn dejenarasyonu ve hif'lerin epiderrnis ve me-

zofil dokulanna yayrlmaya ba,glarnasr yalpraklarda rslak gri-rnavimsi
lezyonlar halinde b.elirmektedir. Benzer simptomlar ki.iltiir filbratlart-
na daldrrrlan fidelerde d'e olu,$muQrbur. Trip'ik koyu kahverengi srmrla
gevrili oval ibeyaz-gri nekrotik lezyonlar ise epldermis ve mezo,fil doku-
lannrn par,galanmasr ile ortaya grkmaktadrr. Yaprakta hif'Ier vaskiiler
dokularda da geliqme g'o,sterm,ekte ve aynca yaipraSm inokule edilme-
yen yiiziine ulaqrp stornalardan drgan gtkmaktadrr.

Nemtri koqullarda konidi'ler kutikt',la altr hif'Ierin ktsa dallanndan
ve s,tromatik triicrele'rd,en tomurcuklanma geklinde gel,igmektedir.

Fungus yaprak kmlannr da enfekte ederek her iki ytizeyinde kuti-
kula altr strom,a'l'ar o1u,g'burrnalkt'adrr. Aynca'tizellikle en tisrt yaprak kmt-
nrn ig yi2eyinden kutikulayr detrerek dqan dofru geli5,en hif'ler yeni
grkmakta olan yaprapa t,emas ederek onun da enfeksiyonuna neden
olurlar.
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Fig. 1. Conidiurir (C) wlth gcrm tube (GT) and appressorium (A)

E'!E. 2. Germlnation cf, conidia. Ncte. the deveiopment of five gcrm tubes from one

conidium

Fig.S.Gcrminated ccnidia. (C) giving rjse to direct penetration (in circlcs) v,rith
and without aF,,?rc':scrium (A) formaticn

Fig. 4. Germ tube (GT) entering into stoma
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Fig. 5. Subcuticular hyphae (H) advancing especially alcng the junctions betwe.cn
the epidermal cells.

F ig. 6. Subcuticular stroma

Fig. 7. Penelraticn cf hyphac (arrovr) into interccllular sijaces cf mesophyll from
the collapsed epidermis

Fig. 8. Transverse sectlcn of a portion of a leaf show-ng the co'mplete break-down
of epidcrmis and mesophyll
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Fig. 9. Transverse section of a portion of a leaf, showing' the invadeC vasculcr
tissues

Fig. 10. Superficial hyphae (SH) emerging out through stomata on the uninocu-
lated side of the lea^f

F ig.

F ig.

11.

12.

Conidial (C) formation (in circle,) cn stromat:c cells (SC)

Superficial hyphae (SH) which develcped from stromatic cells (SC) being
protruded out through cuticula inside the sheath
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Studies on the Fungicide Sensitivlty of Vine
Mildew (Uncinula necator (Schwein) Burr.) in

Aegean Region of Turkey

Mualld ARI* and Na.fiz DtrLEN**

ABSITRACT

In the present study, total 32 isola't'p;s of Uncinula necatlcr were

oibtained from vineyards of Aegean ,Rlegion, The sgnsitivity levels of
these isolates to triad'imefon, fenarimol, bupririmate, 'benomyl and car-
bendazim were inves'tigated.

According to MIC valu,es, the sensitivity lwels of 32 isolates were

determined b,etween 1.0 dnd 50.0 pglml for triadimefon, fenarimol and
benomyl, 1.0 and 210.0 pg/nl for hupirimate and 1'0 and 450'0 p.f/ml
for carhendazim.

One carh,endazim sensitivity-d'ecre,ased isolate (MIC 450.0 pg/ml)
was obtained fnom a vineyard which exposed continuous carhendazim
applications in nature.

Pot studies revealed tha,t a decreased s'ensitivity has b'e,en ohser-
ved wittr the isolates (S-Car, MIC 400.0 vg/r:n; S-Ben, MIC 600 0

vg/rnl) as tkre result of continuous applicatiorns of b,enzimidazole group
fungicides. It was found ttrat their sensrit,irvity against E.B.I's and
hydroxypyrim,idin group showed a decreasintg tendecy. A cross-resis-
tance was also found between the two benzimidazole group fungicides
used in this experiment. On the o,ther hand, a positive relationship
was found hetween the decreased sens,itivity to benzimidazoles and the
fitness of the isolates.

TIhe isolates with d,ecreased sensibivity against caribendazim (S-Car,

MIC 400.0 W/ml) co,uld not be controlled by the p actical doses of the
same fungicide as a result of pct studies.

INTRODUC(I[ON

There are 840.000 hectars o'f vineyards in Turkey and 138.59? hec-
tars of this arnount estahrlished in Aegean Region from which 978.468
tons of prcduction has been yielded recently (Anonymus, 1986). Among

(*) Plant Protection Research fnstitute, Bornova lzmir tlURfnY
(**) Department of Plant Protection, f,'aculty of A,griculture, IJniversity of Ege,

Izrnri, TURKEY
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the different p ohlems of viticulture, powdery mild'ew (Uncinula neea-
tor <Sehwein> Burr) caus,es quantitative and qualitatlve crop losses
every year.

Generally, the growers have used sulphur against this important
disease in Ae,gean Regio,n. Recently it has ,beren noticed that on,e-site
inhilbitors like b,enzimidazol,es (henomyl and carbendazim) hydr'oxypyri-
mid,ine cornpound hupirimate and ergosterol hiosynbhesis inhihitors
(:EtsI) (fenarimol and triadirnefon) kras he'en starbed to use. Mostly,
these fungicides are app,lied by the growers without a strategy and
out of the r,ecommendations. Therefore, this pr,esent study was carried
out in the ycars of 1982-1986 to find out the sensitivity o,f U. necator
isolates to sorne of the one-s,ite inhibitor funrgicides, used in bhe vine
yards of Aegean Roagion.

MATERIAL.S AND METHODS

Materials:

The chemicals used in the tests wer,e: Triadimefon (Bayer A.G.,
Bayleton 5 %.WP), fenarimol (Elanco, Ruibigan, 12 %,E;C), bupirimate
(ICI, Nimrod, 25 % E;C), h.enomyl (E.I Dupont, B,enlate, S0 % Wp)
and cat'loendazim (Hoechst E.G., Derosal, 60 % YW,1.

For pot studies, round seedless variety (Vitis vinifera L. s(pp sativa
var sultana), wtrich has heen widely gro\ivn in th,e region and sensi-
tive to the pathogen was used.

Methods:

'Txrree diseased samples wer'e taken from B diff,er,ent localities in
eackr of 8 provinces o,f Aegean R,egion during tLre first y,ear. In the
following yearc the samples wer,e chtained only from 2 localities of the
region where th,e one-site inhirbitors were used intenslv,ely according
to our dbservations. rn this study total 32 u. neca,tlor isolates were
us'ed.

For stock cultures, the isolates were,inoculated to tkre young leaves
leaves and shoots (Childs, 1940; Jthooty, 1971). Inoculated pl,ants were
covertsrd with polyethylene bags, which were patch:d with linen pieces
and were kept in the isolated rooms (Y,tiriit, 1973).

To determin'e the sensitivity lev,els of th,e isolates, leaf-disc method
wasused {Brent, 1982). The chemicals were applied in 0, 1.0, 5.0 and
50.0 p;g/ml a.i. concentrations in the first test, respectively. Albhough
the less sensitive isolates were t,ested h,etween the 50.0 pg/ml a.i. and
500.0 500.0 W/mI a.i. with the increasing range of 10.0 Vg/ml, the sen-
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sitive isolates were tested rbetween the 1.0 wg/ml a.'i. and 10.0 wg/ml
a.i. with the ranges of 1.0 wg/ml a.i. Evalutions wer,e bas,ed up,on mi
nimum inhihitory concentration (MI;C) values by ctbserving the deve-
lopment of the powdery mildew colonies on leaf-discs (Sakurai, 19??).

For obta'ining the effect of continuous funrgici,Ce applications on
decreased sensitivity of U. necator, chemicals werc applied as soil-
drenching and as slpraying metLro'ds in ttre pot experiments.

The isolate, which was the most sensi,tive to the chemicals, and
showed very good developrnent, was chcsen for these tests. The
drenchinrgs were ibegan 'from 1.0 vg/mr and after 13 applications, were
increased to 30 g;g/ml (Kovacs and Ttiske, 1982). In sp,rays, beginning
concentrations was also 1.0 Vg/rnl and w,ere increased to 100,0 Vg/ml,
36.0 pglml, 200.0 W,/mL,600.0 pglml anrd 360.0 pglmt for trisdime-
mefon, fenarimol, rbupirimate, henomyl and caflbendazirn, respectively.
Total 24 sprays were mad,e with the intervals a'f. 20-28 days ,loy consi-
d,ering the disease severity. The sensitive isolate was inoculated onto
leaves 48 hours after spraying according to the girv,en method (petsi-
kos-Panayotarou, t'977). Afte,r 13 soil dr;nching and. 24 spray applica-
tions fungicide sensitivity levels of treated isolates was det,ermined by
comparing with original un'treated isolate.

Fitness of the less sensit,ive isolates were al'so stud,iec. For this
purpose 4 isolates ('T"Ben, 'T.Car, S-Ben, rS-Car), skrowing l,ess sensi-
tivity as a resriit of continuous applicration, untreated original sensitive
isolates (q-16),' and. carh,endazim resistant isolate (Al-car) which was,
obtained from the na,ture were used in these tests. Tlhe virulence, ger-
mination ability and sp'or production of isolates were cle,termin,ed as
fitness criteris. Al1 tests wer'e conduct,ed according to Dekker and
Gielink (19?9), de Waard (197'1), Eckert (1982), Z:aracovitis (1964)
and Bouron (19'74) under the non-fungicide condi,tions.

stahility of decre,ased sensirtivity was tested under the pot condi-
tions. In this study, 3 less sensit,ive isolat,es (S.Car, S-B,en and AL-Car)
and one sensitinre isolate wene used to inoculate ttre test p,lants, and
they were kept in separabe cabins. After a c,erbain period, Mrc values
were determined for each isolate.

To find out the irnportance of the less sensitiv,e isolates in prac-
tice, one of ,the sensitivity-decreased isolate (s-car) and untreated ori-
ginal isolate (Q-16) wer'e used. Ttre plants wer,e sprayed with carben-
dazim (180 pglml) and 48 hours tollowing the spraying the isolates
were inoculated or two separeted gro,ups of thcse plants. control plants
were sprayed with water.
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RESULTS

Fungicide sens'itivity of the isolates:

Sensitivity levels of 32 U.necator isolates against tfie fungicides

were sumlnarized in Tahle 1.

Table 1. strows ttrat the sensitivity levels of isoldtes against the
triadirnefon, fenarimol and rb,enornll were wilbhin the fpnrges of 1.0-50.0

\E/ml whereas the isolates v/hioh was inhirbited by 210.0 g/ml dose

of ibupirimate showrgd a weak growth and disappeared shortly. This

isolate was taken from a vineyard in Alaqehir (IManisa) which was

exposed bupirimate applications. Ttre isolate which was inhiibi'ted by

450.0 sglml carhendazim was taken from a vineyard of the same vici-
nity exposed carbendazim applications for several years.

Ef,fect of continuous fungicide applications on decneased sensiti-

vity of causel srrganism:

Drenahing:

After 113 applications, the sensitivity levels of tlhe isotates were

summarized in Table 2. As it can be seen, sensitivity of isolates so-

rnewhat decreased against ibenomyl and carhendazim (T-Ben and T-

Car).

Spraying:

In tlhese extrreriments 2<1 applications Were carried out and the
results were sumrnarized in Ta'ble 3. It can ';be seen that caribendazim

and benomyl sensitivity of the isolates (S-rCar, S-Ben) decreased ra-
pidty. There was a tendency to decrease in se,nsitivity of the isolates
(S-Tri, ,S-Fen, S-Bup) and cross-resisbanc,e was occurred only between

benomyi and carbendaz'im.

Fitness of decreased sensitility isolates:

The rezuIts were summariezed in Tatb,Ie 4. Disease severity, spore
germination ratio and spore production values ihe isolates which
shcrwed different sensitivity against carh,endazim a.nd henomyl were

almost simi,Iar to those valu,es of original isolates. Lengtlr of gerrnina-
tion tuhe showed very litble incrcase as the sensitivtity decreased.

Stalbitity of decreased sensitivity:

Isolates (,AI-Car, S-Ben, $-Car) witkr d'ecreaSed sensit'ivity rema-
ined ,among the bud scales during a dormancy period and produced
powdery miidew symptoms on new sittoots. The'se isolates were tested
according to MIC and it was d'e,term,ined thart there was no change at
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the levelrof sensifiivity.
Tlh'e imporbance of isolates wirth decr,ea,sed sensitivity in practice:

Ttre results were sumrnarized in Tahle 5. Original isolate (Q-16)
has b,een controlled hy carbendazim hut the isolate (S-Car) which is
less sensitive hals not been conbrolled by earbendazirn.

D'ISOUSTSIO'N

In the first part of the experiments an isolate, iess sensitive to
bupirimate had a very poor growth. Acco'rding to the studies with
ethirimol tlhese was a negative correlation 'between the pa;thogenicity
and sensitrivi,ty. It is known that, bupirimate can transform to ethiri-
mol in plant trissue (Davids,e and d'e Waard, 19:81). This can somewhat
e>rplain the reason, why the isolate acquired a high ,level resistance
againsrt bupirtirnalte in nature and tthe reason orf po.or d,eveloprnient. On
the other hand, the isol,ate des,iLgnated as Al.Cor also obta,ined from
nature wilh considerahly decreased sensi,tivity, did not lose its pat-
hogenicrity as stated rin ttrc lirberabwe (D'ekker, 19'77,1'g'82; Nagler et al,
Le77).

In drenching studies the dose of fungici.des progressively raised
from 1.0 \Lg/mI to 30.0 Ug/mI. The results showed thart ther,e was no
changing in the sensitivity of the ,isolate Q-16 against triadimefon,
fenarimol and bupirima'te. Howwer, benornyl and. carh,endazirn se,nsi-
tivity decreased.

It was noticed that the sensitivity of isolaters changed art ttre end
of spray applicat'ions. sensitivity of s-car and s-Ben isolates decreased
again'st carhendazim and b,enomyl respect'ively. SensifliVity of other
isolatesshowen a tendency to decrrease: 6-'TT'i against triadim,efon, S-Fen
against fenarimol and S.Bup against bup'irimate.

Pneviously it was reported thart U. necator acqu,ired restistance
against benzimidazole gr,oup fungicides (Nagler et a,l, '1g?7, p,earson
and rasohenrberg 19E0). spiraerotheca fulliginea isolates obta,ined from
greenhouses or fields rshowed somewhat decreased sens'itivity against
fenarimol, rimazalil, triadimefon and triforin (skreppers, 1gE3). sarne
ortganism showed decreasing sensfltivity against henomyi and carben-
dazirn ot benzimidazoles and dimethirimot of hydroxypyrimidines also
under the greentrouse cond,itions (Sheppers, 1984).

rt was poiinted out that chang'es in sensi,tiv'ity to Etsr's do not
results full failure in ttre con'trol (Sheppers, 1g8,5).

The isola'te with decreased carrbendazim sensitivity (Al-car) was
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obtained fro.m nature and other isolates with dlffer'ent sens'itivity levels
(S-Car, 'S-Ben, T-Car, T-Btgn) which wer,e ohtained at the end of pot
studies, were comTlared with the original s'ensitiv'e isolate (Q-16) from
the fitness poln't of v,iew. Titre results showed that ther'e turere no dif-
ferences amion'g the isolates t'ested. In earlier works, it was stated that
h,,enzim,i'd:azole resistant isolates shonv fitnessr as well as sensitive iso-
lates (Sozzti and Gessl'er, 19180, Dekker 19E,2, Eckerib, 19Er2).

Investigatio,rns on trhe stahili;ty of decr'eass'ing s,ensifivity of the iso-
lates S'Ben, S-,Car and Al-Car was su,g'gested that d,ecreaSing sensiti-
vity coul'd b,e in a sta,b,il character an'd it was also determined that
th,er€ wos ,a cross-resistanc,e between carbenda/i,rrr- and henornyl resis-
tant isolates. It was reported that althourgh the risk of resislance was
n-igh, t:he decr;asing sensit,ivity was s,bahil in h,ehzimid,azole compounds
(Ogawa et al, 1976, Alexan'dri and Driaconu, 19?8, Dekker, 1982) and.
cross-resistanc€ occur within this ,grcup (Geofgopoulos, 1'9,82, D,elen,
1e80).

Fl,ecomrnended application dose of caribendazim did not control
the i'solate S-Car wh,ich acquired nesistanc,e against th,is fungicide
but the dose was effect'ive on oliginal g-16 ,isolate. As it was report,ed
befcure, U. necator was conrbroll'ed al tkre rate of 97-100 % by b,enornyl
for three ,succesive yearc hut later it lost its ,effectiveness and patho-
gen and a,cquired resistance. The resistanb isolatres showe'd the same
development as controls (Pearsron and T'arsch,enbertg, 1980).

In ,the pnesent work, it was 'estahlished that U. necator is,olat'es did
not acquire'd a resistance ygb against fenarirnol, trladirnrefon and bupi-
rirnate. However, their sensitivities will certarinly decrease as time goe,-s

on. Cartb,endazim and b,enomyi resistance have rreached to the tevel
caursing a problem in the,ir pracrbical use.

In ,conclus'ion, i.n order to pr'went or retard the formation of
resistance on the U. necator populations, a strategical prograrn should
b,e follc+wed for trhe application of onsite inhibitor.s.

6znr
EjGE BOLGnSiNnrn BAG KULL,E,I\/IES,i (Uncinula necator

<Schw,ein> Burr)'NtN FUNGISiDI,ER,E DUYARLILTGT

Ege Bolgesind,eki ,ba$ alanlanndan toplam 32 V.necator izolatr
eld'e edilmigtir. Qalrgrnalarda, hu izolatlann,triad,ime,fon, fenarimol,
bupirimate, b'enomyl v'e carhendazim'e duyarlrhk dtizeyl'eri sapibs4-tq-
tr.
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Teste alman 32 izolatrn duyarlrhk diizeyleri en diiq'i,ik engelle ici
doz (MIC) defferteline gdr.e tniadimefon, fenrarimol ve ben'omyl'de 1.0

ile 50.0 vg/ml arasrnda, bupirimate'de 1.0 ile 210. 0 prg/ml, carbenda-

zim'de 1.0 ile 450.0 pg/ml arasrndh hulunmuqtur.

Do$ada, devarn[ car{bendazim uygulanan bir ba['dan bu fungiside

duyarllfuEr aza]rn$ (MIC 450.0 pglml) hir izolat (Al'Car) elde edil-

mi$tir.

Yaprlan saksr denernelerindq benzimidazole grulb,u fungisidlerin
siirel<Ii uygulanmalarryla izolatlann duyar'hhklannrn arzraldrfr, ergos-

terol ;biyosentezi enig€Ueyici (E.B.I.)'leri ve hydroxpyrimidine grubu-

na ise duyanhhklanntn aAalma efiliminde oldulklart sapt'anr'mrqtrr. Ay-
rrca h,enzi,midazole gruhu fun$isidl'ef arqsrnda gapr'ar-dayarukhltk
(Cnoss-resisthnce) oldufu gbriilmi.iStiir

Benzirnidazole'lere duyarlr[['r adamfg izolaUann duyarltltk aza-

hoslarr ite dopaya uyum yetenekler'i arasrnda pozitif hir il'igki bulun-
mugtur.

Oaribendazime duyarhhfr azalan izolat, (S-C'ar, MIC 400'0 pglml)
saksr drenernelerinde duyarhh[rnrn azaldrfr funtgusidle kontrol edileme-
miqtir.

Ba[ ktillemesinin dayanrktr populasyonlarrmn oluqmasrnt dnlemek
ya da geeiktirmek agrsrndan, tek yer engelleyici funiglsidlerin kullaru-
mrnr helli b'ir stratejiy'e oturtmak gerek'mekted'ir.
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Talble 1. Sensitivity lwels of 32 U. necator isolates against five
furrgicides

Name of Isolates
Fungicide MIC value (pglml) Numher (s) Tbtal

Ttiadimefon 1'o-5'o
5.0*50.0

19

13 32

Feerarimol 1'o-5'o
5.0-50.0

20

L2 32

Eenomyt 1'o-5'o
5.0-50.0

t7,
15 32

1.0-5.0
Bupir,imate 5.0-50.0

210.0

1.0-5.0 L4
Carhendazirn 5.0-50.0 17 82

450.0 1

-28 -
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Table 2. $ensitivtty of U. necator argainst the fungicides at the end of
13 soil drench{ng aptrilications

Fungicides and MIC values (rrglrnl)

Isolates Triadimefon ltenarirnol Bupirimate Benomyl Carlbendazim

T-Tri

T-Ften

T-Bup

T-Ben

T-Car

q-16

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0,

10.0

10.0

3.0

3.0

3.0

3.0

10.0

10.0

3.0

T-Tri: Triadimefon, T-trbn': trrenarimol, T-Bup: Bupirirnate,

T-Ben: Benomyl; C-Car: Carrbendazflrn drenched i'solate,

Q-1,6: Original isolate

Tabte 3. Sensitivity of U. necator against the fungicides at the end of

24 spray aPPlications

Fungicides and MIC values (pglm,I)

Isolates Triadimefon Fenarimol Bupirimate Benomyl Car'ibendazim

S-Tbi

S-trbn

S-Bup

S-Ben

S-CAr

Q-16

5.0

3.0

3.0

3.0

3.0

3.0

3.0

5.q

3.0

3.0

3.0

3.0

3.0

3.0

7.0

3.0

3.0'

3.0

3.0

3.0

3.0

600.0

600.0

3.0

3.0

,3.0

3.0

450.0

400.0

3.0

S-Tr,i: Triadirnefon,'S-Fen: Fenarimol, S-Bup: Bupirimate,

S-Ben: Benomyl, S-Chr: Caribemda^zirn sprayed dsolate.

Q-16: Original isolate
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Th,ble:4. Isolates showfurg ditferent sensitivity levels against henornyl
and car,bendatrm'and, thedr virulenc'e'gerrnination ahility and
spore production ability under non-fungicid'e conditions.

Iso.lates MIC Disease Spore Dengtttr ot Spora
values seerity germinQtion gerrnin:ation production

: (prglml) (''%), tatno ('%) (u.m) (sponr/ml)

AI-Cbr

S.Ben

S-Car

TSen

T-Car

Q-16

450.0

600.0

400.0

10.0

10.0

3;0

85,14

84,0

g:7,4L

82,4

85,0

B?.0

78,66

78,0

?9,33

?1,33

?0,0

79.66

5'5,02 +
53,12 +
51,95 +

43,34 +
41,34 +
43,60' +

L,77 1,455x10r

1,53 1,4r5x10r

L,tEz 1,50x105

L,2'6 1,20x10r

7,45' '1,25x10r

1,19 1,35x1Qr

Q-16: Oniginal isolate

T-C'ar: Cadbendazim, T-Ben: Benomyl dreched flsolate

S-Car: Carbendazim, S-Ben: Benornyl sp,rayed isolabe.

Al-Chr: Cartbendazim sensitivity decreased isolate was ohtained from

a viney-ard whictr exposed continious carhendazim applica,ti,o,ns.
.

Table 5. Effect of carhendazim on isolates with decreaspd carhendazim
sensitivity

Isolates
MIC
values
(pglml)

Fungicide
and appli.catiort
dose (p;g/ml)

Disease
Severity

(%)

S-Car

S,Car
q-16

9-16

400.0

400.0

3.0

3,0,

180

87,72

85,60

87,72

E7,0

Caribendazim

=:Car+bendazim
.t 

-

180

S-Car : Carlbendazim sprayed isolate

Q-16 : Original isolate.
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Chemical Control of Bacterial Pustule in Soybean ,

R.B. SINGH* and J.P. JAIN**

To control hacterial pustule in soyhean, 12 chemical treatments
were tried in ar,tific,ially in'fes'ted seeds. Three treatrnents viz; tetracycli-
ne (250 pprn), oxytetracycline (250 ppm) and hot water alt 51"C for
15 minutes, thoutgh completely elirntnated the bacterium btrt later 2

treatrnents adversely afifected the seed germination. Maximum germi-
nation was otbtained with thiram 3 S/V.g seed but lthe control of disease
wa$ not as eff,ective as w,ith streptocycli,ne (100 ppm). Under ftield con-
ditions spray of chloromyce'tin (500 pprn) or mixture of streptocycline
(200 pprm) plus fytolan (2500 ppm) pro,ved rnoSt effective in control-
ling the disease as $nell as in increasing the grain yield.

INTRODIUCTION

Bacterial pustule orf soryt5,san is a major disea'se caused hy Xantho-
monas campestris pv. glycines (Nakano) Dye. In Ind,ia the grai,n yield
Iosses owing to this disease have been reporbed as hi'gh as 18 per cent
(Khar,e, 1986), wh,eruoas in other countries, the losses have ;been repor-
ted from 4.3 to 28 per cent ('!Veiss, 1950; Hartwig and Johnssn, 1953;
Welber et al. 1966 and TeresLrchenko, 1977) . Etficacy of fungiicides, bacte-
ricides and a,ntibiotics have b,een reported to control the disea,se and
increasing the yi,eld (Oksent'yan and Gunina, 1968; Kuzin and Sereb-
rennikova, 19?8; Srivastava and Bias, 19E5 and Ttrapliyal and Dubey,
1986). The present investigation, therefor,e, was aimed to dertermine
fhe ,effectiveness of diff'eren,t chemicals both un'der greenhouse and
field conditions in controlling the d,isease.

MATERIALS AND METHODS

The seeds cf susceptible soyb,ean variety Punjab-l collected from
apparently heal'thy plants were us,ed throughout the experiments. The
inoculation with hacterial suspension (C.tOz cells/ml) was done by
soaking the seeds for 60 rninutes and dried in shade. T{hese se'eds were
agai,n soaked for 2 hour,s in diff'erent solution of bacteric,id,es, fungi-
cides and antibiotics. Dry seed treatrnent was done with no'n-systemic
fungieides. Tfrris erperirnent was conducted in greenhouse during 1984.

* Aeiricultural Research Station, Rajast ran Agriculture Universr.ty Borkhera,
Kota - 324001, INDIA

** Agricultural Research Station, Navgaon, Alwer, INDIA
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Observations on seed germ,ination and per cent lplant infected were

recorded at 15 days and 30 days after sowing, respectively.
Experiments to judge the efficac)4 of differ'ent chemical's in con'trol-

ling the diseas€, were laid ou't in tield consecutively for two y'ear i.e.

Khanif 1985 and 19E6 ab Agr,icultural Researcltr $tation, Borkh;ra, Kota
(Rraj.) in randomoized block d'eslgn having 4 r'epl'ications. Forby days

old plan'ts were inoculated twice at 'an interval of 12 hou,rs with bac-

teriat suspe,nsion (c.102 cells/ml) with the help of 1 litre capacity hand
sprayer. To ensute,epi'phytotic con'dtlions for di'sease development, crop

was kept moist for 2 days hy spraying water. The Chem'ical used in the
tests were streprtorycline (250 ppm), stretp,tocyclin'e (200 pp'm), plus
fytolan (2500 pprn), ohloromycetin (500 ppm), amlpicillin (250 ppm),
plantomycin (250 pprn), tetracycline (250 ppm), o:<ytetracycline (250

ppm), a,gr,imycin-100 (250 prpm), fytolan (2500 ppm), thirarn (3000

ppm) and s[reptocyctine (250 ppm) plus bavistin 1r2ggg pprn). These

Chemicals webe sprayed on inoculated rplants after apperarance of initial
symptoms. In all, 3 sprays of each ch,emical were made at an interval
of 10 days. Ohserva'tions were record,ed a,fter 10 days of last spray on
the basis of diseas-' rating (0-5) scal,e:

0 : No infection-
| - Leaves upto 10 % Ieaf. anea covered wi'th minu'te spots.
2 - Leav,es upto 11-25 % leaf. area cover'ed with pusbules.

. 3 : Learves upto 26-50 % leat ar'ea covs'r'ed wltih pusrbules.
' 4: Leaves upto 51-?5 %.I'eaf. ariea, corver'ed witLt p'usbule's, some

puStules confluent.
5 : More than 75 ,% leaf. area cov,ered wit[t pustules, pustules

mostly conflu'cnt, defoliation of foliage, sp,ots on leaf petiole
may or may not he Present.

Infection ind'ex and p,ercentage efficiency otf d'i'seas'e control were
calcu.Iated as per the f'ollowing formulae (Wheeler, 1969).

Sum of individual rating 100

Infection index : x

Fercentage ef fic,iency
disease control

No. of units assessed
(Piant or leaves)

Infection index
in in control

Maxium disease
rating

Infection index
in treatment

x 100

Percent increase
in yield :

Infection

Yield in treatment -

index in control

Yield in c'ontrol

Yield in control

-3:2 -
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RESUIjT'S AND CONCI,USTION

In the exp,erin'Ients conducted in gree,nhouse, the seed trea'bment
with tetracycline (250 ppm), oxybetracycline (250 ppm) and hot water
treatm'ent at 51'C for 15 minu'tes were found most effective in control-
Iing the pathogen completely but lat'er 2 treatmenbs adversely affected
the seed gerrninati'o'n. Seed treatmertt with slr'eptocycline (lOO ppm)
also resulted in good plant stand with lesser nunaber of infect,ed plants.
Hence the results ohtained reveals that seed treatmenrt with tetnacycline
(250 ppm) or streptocycline (100 ppm) would rbe of rnlore a'dvantage in
controlling seed borne infection (Table 1). Several workers narnely Mu-
ras, 19'64; Srivastava and Bias, 1,985 have also advocia'ted the effecti-
veness of various ch'emicals in el'iminating see'd borne infection of bac-
terial pustule in soyhean. Poor seedling emergence from seerd. tleatment
witlt hot water reporte{ by Thapliyal and Misra (19?4) also correibo-
rates the present finding.

Streptocycline (200 ppm) plus fytolan (25000 ppm) followed by
chloromycetin and fytolan were found most effeotive in controlling
bacterial pustu-tre during fieltd trials of Kharif, 1985 and 19E6, percen-
tage of efficiency in disease control'b,eing 87.23, ?0.80 and 66.72, res-
peetively wherea,s, thirarn was not as e,ffectb,iv'e. Nev'erbheless, tkrere was
increase in seed yield in all the treatments as ccrnpar,ed t,c untreated
control and highest percentage o,f tincrease in yiel'd were 34.48 and 29.84
in case of chloromyc'etin and strep[ocycline plus fytolan (Thhle 2).
The results are in confirmlty with ,those cl,btained by Tkrapliyal and
Misra (1974), Srivastava and Bias (1985) and Thapltyal and Dubey
(1e86).

T,he results ohrtained fr'om field trials revealed that when there
was cont'rol of ibacterial pus'tule, theru. wats increase in yield b,ut there
was no correla,tion with infecbion index ancl yield. In some treatments
particularly with anti,bio,tics, ther'e was increase in yi,eld as cornpared
to non,systemic fungicid,es. This may posslbiliy lloe on account of effec-
tive control of disease and general impr'c,,vement in p,lant growth.
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BACTERIAL PUSTULE IN SOYBEAN

6zur
soyA FASULyESimo,n earr'ERiyer" pUsrUL HAsrALrGlNru

rinryeset, KoNTRo[,u

Soya fasulyesinde bakt,eriyel pristiil ha,stahfmr kontrol etmek ama-
cryla, yapay ol'arak hastalandrnlmq tohumlara 12 kimyasal uygulama
yaprlmrgtrr. Bunlar'dan te,trac;rcline (250 pprn), crytetracyclinc (250
ppm) v'e 51'C'de 15 dakika siire ile srcak suda brakma adh uygula- :
mal'ann b,akteriyi tamamen 6nl'emes'ine kargrn, son iki uygulamarun
torr*urn gimlenmesini olurnsuz y'5nde etkilediSi ibuiunmuqtur. En y'tiksek
diizeydeki gimlenm,e, thiram (3 g/k'g tohum) uygularnasr ile eld,e edil-
mig, ancak lounun hasLahirn kontrolu aErsmdan strepiocycline (100
pp,m) uygulamasr ka'dar etkili olmadrfr sa[orfanmrqtrr. Tarla koqullarrn-
da chloromycetin (500 ppm) veya strepl,ocycline (200 ppm) + fytolan
(2500 ppm) karrqrminrn hitkiler,e piiskiirttilmesinin dane verirnini art-
trrmasrnrn yanlsua hastahSrn kontroliinde de gok ,etkin oldufu belir-
lenmiqtir.
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Table 1. Eiffect o'f chemicai se,ed treatmr'-nt on the dw'elopment o'f

bacterial pustule in soYh'ean*.

S. No. Tteatmenrt Dose Percent"a,ge of Plant infected
seed germinated (:%)

1.

2.

3.

4.

5.

6.

,l 
,

10.

11.

L2.

13.

74.

7'9.1i6

6,2 50

60.00

69.16

77.50

54.16

66.66

6'1.6,6

3?.50

B.

9.

Streptocycline

Streptocycline

Chlcromycetin

Arnpicillin

Erythrornycin

Oxytetracyclin'e

,Str,eptocycline +
Bavistin

Bavist,in

Hot water
treatrnent at 51'C
for 15 minutes

Mercuric chloride

tletracycl'ine

Thirarn

Inoculated seed

Uninoculated seed

100 ppm

250 ppm

500 ppm

250 ppm

250 ppm

250 ppm

250 pprn
2000 pprn

2000 ppm

2k/Kg

250 ppm

3 e/Ks

5.6 (13.?) tx

2.e ( e.B)

2s.4 (32'.8)

L'7.5 (24.7)

1e.4 (26.1)

0 (0 )

5.5 (13.6)

41.6t (4.0.2)

0(0 )

85.83

75.83

94.00

70.00

84.16

7.3 (15.7)

0(0)
22.5 (28.3)

4e.6 (44.8)

0(o)

S. Emr

C.D'. a't 5 %
C.D. aE t\%

+ 0428
1.213

1.616

{.

**
Average o,f 2 experiments.

Fi,gures,in paranthesis are angular t,rans,fo,rmed values.
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Effect of Bean Common Mosaic Virus on the Growth
and Yield of Cowpea (Vigna unEurculata (L.) Walp.)

M.D. PATIL* and B.M. GUPTA**

ABIS|TRACT

Bean Common Mosaic V'irus (BCMV) si'gnifi'cantly reduced the
height, frestr and dry weights of shoot and rroot in cornparison to
health plants both under glasshouse and field conditions' The yield
factor showed that the virus signi'ficantly reduc'ed the numher of pods

per plant but not the numher o'f seeds per pod under glasshouse and
field co,nditions. This may be due to the fact that the total Srield re-
duction,in cowpea caused hy BCMV was due to th,e di'flference in num-
ber o,f pods. There was non-significant difference lbetween seasons and
interaction of season and type for all th,e characters by the virus. The
virus caused, 76.1 % yteld ioss in cowpea cv. C-152 under the field con-
ditions.

INTRODUCTIOiN

Oowpea is cultivaterd in an area arf. 128.9'2'7 hectares in R'ajasthan
State. Like other crops, cowp,se" is also suhjected to a num'ber of di-
seases, among which viral diseases occupy an imporbant place as they
cause great loss in yield (Nene t972). The viral diseases which are of
common occurr,ence in cowpea cultivation are mostly known to be seed

transrn'itted (Gupta and Summhnwar, 1980). The virus under study
was i'solated from cowpea cv. C-t52 and maintained on Jaipur Locai
Collection-A (JLJC-A) as the viru;s titer was mor'e in it. The virus was

identified as BCIIVIV. Ha,mpton (1975) ohsertved 50:64 per cent reduction
in seed yield hy BCIMV infecting,bean. The literature r,evealed that no
detaitred information is arvailab'le ahout the losses caused by BCMV in
cowp,ea, hence the studies were'undertaken to find out effect of BCIW
on growth and yield under glass house and field conditions.

MATERIALS AND MHTEIODS

A) Glasshouse experiment: An inoculum was prepared by mace-

rating the infected young leaves o,f cowpea cv. JLC-A with sterilized
pestle and mor'tar in 0.1 M boric acid huffer (pH 7.5). The pulp was

* Department of Plant Pathology, Konkan Krishi Vidyapeeth. Dapoli 475 772, INDIA
** Department of Plant Pathology, S.K.N. CoIIege of Agricu'Iture, Jabner 333329

(Rajasthan), INDIA
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strained through fine muslin cloth and a pinch of celite p'cwder was

added as an abrasive. Inoculations werre made on 50 seedl,ings of 10

day old cowpea cy. c-7512 grown in 25 earthen po,bs (15 cm dia.). Fifty
seedlings from 25 earthen pots smeared with 0;1 M iboric acid buffer
(pH 7.5) sen/€d as control. TWenty p'Iants shcwing the symp'toms of
the d,isease at first trifoliat,e sta'ge were ta,gge'd and hanvest'ed indivi-
dually 80 days after sorwing. For compar(s,on, 20 contr'ol p'lants were

also tagged and har\/ested ind'ividually. seeds were dried at 25" - 30"c

for ? days and the finat wei$hrt was d'etermrined. Various yield contri-
butory cha,racters viz. pcds/pLant, s,eeds/pod and seed weirght/plant
and csrnparison of heatthy and dis€ased pdants was dsne by cornparing
the average values by Fisher's srnall sample 't' test, At the time of
hartvest data c'n grcwth, f'resh anC dry weights of shoot and roo't were

also reccrrded. The data were reconded as per the metfiod descrihed by
Sinrgh an'd Ma'lI (19?4). Dry weights of sttoot and root were determineC
by drying in the oven maintained at, B0"O for 36 hr. The per cent yield
loss was calculated by ttre formula reportad by Nene (L97'2).

a-b
Q-:-x100'a
Where Q - per cent Yield loss

a : ary,erage yiel'd from 2ohealthy plants
b : &Mer&ge yield f1s'ry120 healbhy plants

B) Field experinnents: With a view to sludy the ext'ent of losses

due to BCMV disease, seasons, and their interactions, field experiments
were conducted in Kharif 1982 and Sumrner s'eason 1983. The lay out
of experiments in coryvp,ea cv C-152 consisted of 25 rows of 3 m long
with the spacing of 1 m be'tween trhe rows. B'e'for'e sowing, 1 kg diam-
msniurn phosphate per 100 me was applied in row's. TWr?ntf seds were
sown in each row. Thinning was done one we'ek af'ler srow'ing in suoh

a way that each r,ow had 10 seedlings and piant to plant distance was
maintained at 30 cm. Inoculations as per the prroceduce descrih,ed eallier
*"o. 6ardo twice to the p'lan,ts in the odd rows. Plants in even rows
smeared witkr borric acid ,buffer sterved as control. Ilalf kg urea was
applied to the plot 20 days after sowing. Randomly select'ed, and tagged
25 plants in,fected tby the virus were {n'dividually harvested 80 days
after sowing. Equal nember od control plan0s w,ere also,tagged and har-
vest'ed individually. Vario,us yield contributory crr*aracters as mentioned
earlier we're r,ecorded and heaithy and diseased plants were compared
by th,e arverage values of Fisher's small sarnple 'b' test. At the t'ime of
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harvest, data on,gTowth, fresh and dry weights of shoo,t and root were
recorded as descrilbed earlier. The per cent loss in yield was calculated
by the formula mentioned earlier.

RESULTS.

A) Glasshouse expenirnent: The r'esults of Tabl'e-1 indicate that
the average heirght of diseased plants by the virus was significantly
reduced wh,ich was 75.85 cm and 114.4 cm in diseased and" healthy
planrts re'spective'ly. Fnesh and dry weights of shoot were signirficantly
reduced which were ?.9,3 g, 1.5 g and 12.55 g, 2.89 g in diseased and
healthy plants, respectively. Fresh and dry weitghts of r'oot ws,re signi-
ficantly reduced which were 4.04 g, 0.6 g and 7.06 g, 0.95 g in diseased
and heaithy plants r,espectively. Average numh,er of p'ods produced by
diseased plants was reduced which was 2.8 as cornpared to 4.2 in
healthy plants. Th'e nurnher of se,eds per pod produced was 7.55 and
8.9 hy diseased a,nd healthy plants respecLively uttich was no,n-signi-
ficant. The average yield was 1.58 g and 2.75 g ,from dis,eased and
healthy plants r\espectively. The BCMff reduced the yi,eld to 42.55 per
cent when compared with healthy ones undar glasshouse conditions.

Table 1. Effect of lbean commo'n mosaic v:irus on ,growth and yield of
cowpea in glas"*rouse'experiment

Characber H'ealthy Diseased
plantsa plantsb 't'valu,s Fliesultsc

Hei'ght of shoot (cm)

Fresh weight of shoot (g)

Shoot dry weight (g)

Fres,h weight o,f root (g)

Dry weight of root (g)

Nurnb,er of pods/planf, (No.)

Number of seeds/pod (No.)

Seed weirght/ptant (g)

L74.4

12.5'5

2.8

7.06

0.95

4.20

8.90

2.75

75.85

7.93

1.50

4.44

0.60

2.80

7.55

1.58

3.72 Significant
2.9'3 S'ignificant
4.30 Significant
2.50 Sign;i,ficant
2.10 Significant
2.03 Significant
1.58 No't signi.
2.49, Significant

Thhl,e ,t, Valu,e 2rl ggdf, S % probah,ility : 1.69

a : Otbservations made ut 20 healthy planrbs

b : Ohs'ervations rnade on 20 dise'ased plan'ts

c : Bas,ed on Fisher's small sample 't' test
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B) Fiel,il Experirnent: The results in Table-2 indica,te that BCMV
significantly reduced the height, fresh and dry weights of shoot and
root in comparision to heal'thy plants. The yield factor strowed that the
virus significantly reduced the number of pods produced p,er plant
but not tLre number of seeds per pod. The season had non-significant
effect on al'l the characters studied in tkre experiment. The interactions
b,etween the seaso,ns and BcMv dis'ease had no signifieant effect on
any of the characters studied.

D,ISiCUSS,ION

Th'e BCMV significantly reduced the heigh,t, fresh and dry weights
of shoot and root in comlrarison to healthy plants und,er, the glass
house and field cond,i,tions. sirnilar re,sults have lbeen reported uy rrar_
rison and Gudauskas (1968) for bean yellow mosajc virw infecting
covrpea cv. Early Ramshorn.

The yield factor shiorwed that the virus significanily reduced the
numtber of pods produced per planrt but not the number of seeds per
pod. Ttris may be due to the fact tfia,t the total yield reduction caused
by BClw was due to the differences in nunrrber of pods. Ttre resuits
are similar to ones repolted by Kaiser and Mossache{bi (1944) and
Homp,ton (1'975) for BCMV infecting b,ean. The results of rb,hle 1. and
2 indicate that there was significant differerrlce between heaithy and
diss'eased plants for ali the characters except numrber of seediTpod.
Tfiere were non-signi,ficant difference rbetweeh seasorx and. interaction
of ,season and type for all the characters. Tthe virurs caused, 42.58 %and 76.7 % yierd,loss in cowpea w. c-Llz under ,glasshouse and field
conditions respectively.
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BEAN COIVf,VTON MOSAIC VIRUS

, 0 zr,T

FASUITYET eOt mOZernr VinUSU'N{tN SOntruCE (Vigna
guiculata (L.). ryalp.) nirrisiNiN crriigumsi vnl

vnnirui Uzun'imonxi nT ris't

Bu gal4mada, farsulfe adi mozayrk virusu (BCMIV)'nun sera ve
tarl'a kogullanndaki ttinillce bitkilerinin 'siirg:iin ve ktiklerinin uzunlu-
punu, ya{ ve kuru aSrrhklarrnr tinemli derecede azalttrSt h'ulunmuqtur.
Verim fakttirii, virusun sera ve tarlada bitki haqrna dii5en rbakla sayr-
smr asrn derecede olurnsuz olarak e,tkilediiini, ancak hir ibakladaki to-
hum mi'kt'armr azalrUmadrErnlgrostermigtir. Bu durum, boriilce bitki-
lerinde adr gegen virus nedeniyle ortaya grk'an toplam verim azahqr-
nrn,,baklalarur sayrslnda,ki farkhhktan kaynaklanm,asrna ba$Ianabilir.
lMevsimler ve mwsim interaksiyonu ile v,irus igin d,ikkate alman tiim
karail<terler afiasrnda Eqrn dereqede 6nem,li ibir farkhhk olmadr$r sap-
tanmrytrr. Virusun tarla koqullarmda C-Lt5t2 adh triiriilae gegidinde %
76,? ora,nrnda verim kayhma yol agtr$r da ,belirlenmigtir.
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Vein Necrosis: New Viruslike Disease in Turkish Vineyards
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Vein necrosis was tirst reported from Ffance (1). I"ater, it was
found to b,e present in some regi'ons of the USISR, (2, 4). Southern
Italy and Buligaria (3). The causal agent is unknown but considered
bo be viral hecause of grarft transrnissihility.

Vein necrosi,s is latent in all Eltrropean ,gratpe cultivars and all
American rootstocks excep,t for V. rupestris x V. berlandie,ri 110 R. It
cau,ses extensive necrosis o'f the veins (especially those of s,econd and
third order), visi,ble on the Iower leat blade. It also cau'ses necrosis
and diehack of young shoo,t's and, occasionally deatrh of infected plants.
AIl of t-tre,se sSmptoms observed on 1t10 R rootstocks in vineyards
near the Horczk<oy/lvrA-NtsA, in spring of 198?. This sympto,ms are
seen in f,ield (Fig. 1), and second and tlhird veins'necrrosfls on the
Iower leaf blade (Fie. 2)

O ZET

Vein nec,rosis ilk derfa Fransa'da rapo'r edildi. D'aha sonra Rusya'
nrn'bazr'brii,gel'erinde, G'tiney ltatya ve Bulgarista,n'da bulunmugtur.
Neden olan etmen bilinmemekte fakat agtyla ta6mdtpmdan vira'I oldu-
[u diiqtiniilrnektedir.

Vein necrosis, V. rupestris x V. berlandieri 110 R harig difer bii-
tiin Awupa tiziirn geqitleri v'e htitiin Amerikan asma' anaglannda la-
tenrbtir. Yapraprn alt tarafmda gririil,elbilen dzellikle ikincil ve ifutinciil
damarla.rda yofun bir nekro.za selbep oiur. Nekroz, genq s,iirgtinlerin
iiliirniine ve gok defa hasta bitkilerin de tiliimtlne neden olur. B'i.itiin bu
belirtiler 198? yrh iikbah,a,nnda ltrorozktjy/MANisA civanndaki ba[-
larda 110 R anaglannda gozlendi. Bu belirtiler $ekil l'de (arazide)
ve $ekil 2'de (yapra.[rn aI0 tara,ftndal<i ikincil ve iigiinciil damarlardaki
nekrozlar) grirfilmektedir.
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X'ig. 1. Vein necrosis symptoms in the field.

Fig. 2. Seccnd and third veins necrcsis on the lower leaf blade.
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