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ldentification of Muskmelon Viruses in An,kara Province

ciirsel ERDiLLER and Filiz ERTUNQ

Dopartment of Pl'ant Protection; F'aculty crf Argficurlture
Ankara University, O6.110 Anka.ra, Turkey

AtsStrRAc,T

Virius infected plarxts were crollectt,ed frolrn flhe rnrlslkmelpn fields of
Ahkara prorvlince be'tween 19rE1-1,984. The virrurses were identified. on the
basis of difrf-erential hoslt range, se'rclogy, prrysical proipet'ties and elec-
tron rnicroscopy. T\vro strains olf c,ucurnlbe,r ,rnorsaic virus (c(Iwv strain
no.5 and strain nlo.6), waiteffnelo,n naorsaic virus-1 anrd waterrnerlO,n nro.
saic virus-2 (wMVl and wMMz) were found with wMVr as ttre pr'walent
virus in murs{kme'Ion. Irt wars follorwed hy cMV. wMVz had. rn}ino,r funpor-
tan'ce. This is the first report dealing witkr the frequent presence of
WMVr in Turkey.

.i TNTRODUC,TION

Muskrne,lon, (Cucumis melo L.) its one rof fitre major crqps of Central
Anatdlia region of Tur[<ey. Reeenrtly, great decline irn quatity and
quantity of production due to virus' infections has been noticed by
melon growe,rs. In Erorne atreas, infec'ted plantb were extrernely strun-
ted, Ieaves were rnottled and the fruits were d'eformed and unmarke-
table. In flhe dt{h'er arreas, ofr,liy seve,re Ieaf syrnptornis ibut no srtunting
was defiected.

qrg;
Anaong the'bucurbi't virus'es, cucu,mrber mrosaic virus (C[!A/) is one

of titre mrost. wide$pr'eadt vegebabl"e viruses in Tturrkey. It has heen isola-
ted from difterent vergetabrle varierties. Rlecenttly, besid,es C',MV infection,
water,me,l'on rnosaic virurs-2 (WMVz) was reporfed lbry Nogay and Yor-
gan'cr (1984) as one otf tthe most prevalent and destructirve virus diseases,
of cucuribit plants of Marrnara region.

Trhis paper reports trhe o'ccurence in Ankara of ,OMV, WIWz and
also wa,termelon rnosaic virus-,l (wMVr), wlhioh was recenrily called
waterrnelon.strain of papray,a rinrgspot vi,rus by Furcri$ull ,et aI. (1g48 a),
as we,l[ a,s co,mparative strudy of CMV strairx.

. ,MATIEFIIALS AND METFIOD{S

Lea{ samples orf ,muskrnelon (Cucumis melo L.) rShowing rnosaic
were col'lected frorn 'differenlt parts of Anl<ara crity diur'ing 1rg8r1-1g84.
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Samples were plac,ed plasbic hargs and ibfough,t to t{he 'traboraflory in an

ice-'box. Ttre sp,ecirnens were'processed irnrnediately or slored at -25'C
until use.

36 plan6 speoies h,eioarginrg to 5 diffe'renlt plant farn:ilies were'used

in order to dijferentiarte 'th'e,c&tl;S&I viruses and sibrairxs. ,S'eedlg of C. melo

8-633-3, Citrullus vulgaris Schrad. <C. grey>, 2 lines df C. melo (Can-

talcrp PMR-45), Cucurbita pepo <rEarly Pnolific Stbraight Nerckl, Luffa
acutanggla, Vigna sinensis <tslack eye> and Chenopod.ium amaranti-
color were kindly suplplied ' ,y DT . D.E. W.ehrb, U.S'D.A. Agr. Res. Ser-

vlce, B'eltsville, Maryland, C. vulgaris <Mallahirr by Dr. S. Cohen, Nat.
Insf. ^Agr. R,cLrovot and C. pepo <rSrnall sugar>, Pisurn sativum <A'las[<arr

by Dr.. D.E. Purciful'I, Uniiv. Lof F[,ori'da, Gairnsville. AII diagnloStic hosts
used are listed in Table 1.

Ttre test,pants w,ere kept in a greenhouse at 215 + 5'C an'd' 50-6'0 %

RtI in summer and at 20 + 5'C in winber. During winter, 4500 lux of
artificial light was given f.or \2 h adCitio'nally.

$arnptres were ,mace,rated in 0.015 L[ $rorsphatte buffer pH 7.0 (lgl1
ml) and use'd as inocu,l'urn (Tlornlinson et a.1. 19t59, Nelson et aI. 1962,

Au,ger et al. 1974) and for serological tests. The test plan]ts were lightly
dusbed witl: carhorund,urn (gOO rne-"fr) and inocularted usintg glass spa-

tulas.

Dilurtion end points, therrnal inactiva'tiCIn points and tfieir lo'nge-

vity in vltro were dertermined according to Nosrdarn (19|I]3). Vigna si-
nensis was used as lorcal lesion host'for Cti![V strains, Luffa acutangula
for WIWI and Chenopo'tlium arnaranticolor fror'W'tr/I'Vz.

Senrlcrgical teslbs were pexformed using the a'nlisera to Itailian
WMVr,'WMVz, Z\IMV (kindly pfwided hy Dr. V. ["irsa, Ins]Uiturto di Fi-
tovirolorgia Applicata; Ttorino/ITAIJY), to a Monosca,n isolate WMV and
a Fl'orida isola,te of WMVI and WMVz (kindl5/ sttlppHed by Dn. D.E. Pur-
cifull, University of Florida), to CIMV-C', '\iliMVr, WMVz, peanmrt stunt
virurs. soy'bean mosaic virus, sqtrasfi l'nJosaic virus ([<indly provided by
Dr. H. Sco,ft, University orf Arkansas) and tO melo,n necrstric s'pgt virus
(kindly prwided by D,r. J. Gurnpfi, Urriversity of Rriverside). Corrtro'ls
were don'e with healtthy muskmelon sap and with nor'mal rahhit anti-
serum ctbtained from G.A.T.A./Ankara. Tihe isorl'aftes identhifi'ed as CMV
on ttre basis orf host range were tested using the agar mediu,na of Er-
diller (1982). Isolartes identified as WMiVr and WMVz w€r€ tesrted by
immunodiffusion with sodium dodecyl sulphate (ODS)-treatment, ac-
cordinrg to PurciJuil and Batbchelor (197?) aard Pursifu,ll and Hi'ebert
(1e?e).

I

i
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1

-'1

-48-



G. ERDII,I,ER A^n.d F" E}RTUNq

trlor ele'ctron microrscopic oibse,rrvations, a reprretsentative of each vi-
rus was p,artially pu,rified. cMv pr'eperaitionrs wer,e treated wttlt L %

uranyl acetaite (pH: 4.5) (Francfl<i et a'1. 1979), orikterwise 2; % photspfio-

tungistic acid (pH: 6.5) was used (MiLre and. Grtoga,n 19'69). The grids

w€re rex&rrrlined" in Jeol JF;IV(-100 eleobr.on nnricroecop,e oif lWedical Schocl

of Ankara University.

RIESIIIUT]S

Du,ring the surveys frofl-n 19891 t'o' 1984, forty tsa,rntpl'es were collec-

ted. On the basis of hosrb range and syrnptomatol'ogy, five' of them
were identified as CIIVIV strain no.r5,, one lof thern as CIMV strain no.6
(yellow strarin), two orf tkrerm, as W,MMz and tht'rty two as WMMI (water-
m'elon :strain of p'apaya ringspolb vi.rus, W4'RSV; Cdhen and Nitzany
1963, Welb{b 1963, 1971, rMiine et aI. 196t9', Srnttilr 197i2, Ebra,trirn N'es;bat

1972, 1974, Rakri,mian anC Izahp,anakr 19178, Francl<i et al. 1'9[9, Purci-
fuli ert al. 19E4 a and, b). The r,esru'lts are s'u,mrnariis,ed in Tah,le 1.

Tkre islolates of C[\4V ha'd a wird'er trorsrt range tffran those orf \oVMVr

and WMVz. With ttre excep,bion orf waterrrne,lon and slcrrn'e m'elc,n c,u1ti-

vars, 0hey inf,ect,ed rnost of the 'diagnostic hosts u,sed and lxtoduced
tSrpical syrniploms. CMV sbrain no.5 caursed systernic necrcsfts and seve-
r,e leaf deforrnation on tcp leaves crf N. glutinosa (Fig. 1), whereas CMV
sfrain no.6 only caus,ed severe systernic chl,orolic rniosaic orn the same
hcst. CMV strain no.5 i,nduced oak leaf partrlern ,on flhe yCIunlg leaves
of D. strarnonium w{hereras CMM stra,in no.'6 caused swere cihlorotic
m,osa^ic infec,tion. Bortkr strains prc,Cuci.C very similar sy,rnptcrns on the
other host planrtrs.

Severe lblisbering and rrnrcsaic orf ysung leavqs were tkre main
sympttorms ciJ WMVr-infected" plan^ts under fieirC conditions (F'ig. 2).
Fruits of irifect'ed plants wer,e s,mall and, deform,eC. 'W'MVr iso,lates pro-
duced locatl l,esitons on melon, squaskr and water,melon varieties besides
L. acutangula hiut failed to inf'sct Leguminosae, Solanaceae, Chenopo-
diaceae spp.
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Table 1.. Reactions of diagntostic plantts to Tlufkish isolates of C[\4\y',

WMV, and WIWVI

Test planfi
OIWI/ WlWr WIWVz

str.no:5 str.no:6 (W'PRISIV)

Cucumis melo L. <Yuva>

C. melto var. (Cafldalopensib,)

C. melo <Harnnheyr

C. melo <ts-683-3>

C. melo (Can. Irnp. PMIRI45>
C. melo (CaJl. PMR-45n

C. melo <Elorney dew>
C. sativus L. <Dere>

Cucurbita maxima
C. pepo <Nhi [,avan>
C.pepo <tsllash Jackil
C.pepo dEl.F.S.N.))

C. pepo <<Smal,l srngar pump[<.in))

C.pepo <Saluz>

Citrullus vulgaris (C. gxeyD

C. vulgaris aSugar Balby>
C. vulgaris <tMa,llahii>

Ecbalium spp.

Luffa acutangula
Pisum sativum <Alas[<a>

Vrgna sinensis <Black eye>

Lupinus sativus
Capsicum annuum
I)atura strarnonium
Lycopersicon esculentum
Nicotiana glutinosa
N. tabacurn L. var.

' <SamrsuLn Maden 242b,
N.tabaeum var.

<,Sanrsun C'anik 1 90/5,>

N. tabacum <White Budey>
N. tabacum <Xanttri>

Petunia spp.
Amaranthus caudatus
Beta vulgaris
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Table I (continued)

Chenopodium amaranticol)or
C. quinoa
C. mrurale

L
IJ

Le)
L

a10)
s11)

L) 'Iocal infectionr ; S) systemic infection ; 1) blisters on young leaves;
2) 'gray loca'I lesions orl cdtyledons and top necrosis ; 3) necrobic local
lesion on cot5rledons at 1. rnm diameter; 4) necrotic looal lesion at 1

mrn diarrneter and top necrssirs; 5) necrortic local lesion at 1 rnrn diame"
ter, zurTounded wi,tlh a red halo; 6) crhlorotic local lesion at 1 mm
Iiamete rand mik leaf pattern type systernirc infection ; 7) systenaic nec-
rosis; 8) vein necrQ5ris on inoculated leaf ; 9) otrlorotic local lesion a,t
1 mrn dia,meter; 10) chlorotic locail lesion at 2-3 mm diatnefter; 11)
sytennic chlorotic lesion u.t,2'3 rmrn dianreeter; -1 no infection.

WIVf,Vz was rarely tound and could easily he dilStinguristred by tbe
symptoms prodruced on dliagnostic hosrt planrts. wMMz<isdlates induaed
systemic infedtion on cursur{biteceaoms plants and fmmed local lesions
on c. amaranticolor and P. sativum <Alaska>. c. quinoa has also been
infected'by our WMV, isola,tes and. sklowed systemic ,ohtrorrotic loca,l reac-
tion as reE)once ,to infection ('Fig.3).

T'lhe ph5lsical plopenfies of rttre viruses in c,rude $ap are skrorwn in
Table 2.

Table 2. Physical properties of the i,solated vi,rTlJises

Ilherrmal inacti-
valLion, pornt

oc
Viruses

Diluti,on end
point

Longevity
in vitro
(days)

OIVIV srtr. no.5
CTVIV str. no.6
WilllVr
WIMIVs

7A-15
?5-80
66-70
65-?0

10-6- 10'7

10-6- 10-7

10.3-110-4
1,0F5- 1,0F6

4
4

3-4
30-32

The clw risdlates reracted only with CIMlv-c anti'serurm in ouclrter-
lony agar--rgel dsuble diffusion te,sts. rn rnicroprecipitation tests, preci-
pitabes were fonned at dilu,tion up to 1/B of crurde saps of ,boffi CMV
strains and up to 7/32 of anhiseorum.

Tnre wrwr isolates reacted with wlvlvr and wMVz anrtisera from
Artlransas and ZYIW,V, WMVI, WrMVz antisena from To,rino, brut the
s'trongest reactions were ohbainre'd. wi,tkr WIWVI antirserrum froorr Ar[<an-
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sas. rn lnicropre'cipitation tests, p'recipitates were frc'rmed up to dilu'

tions of crude saps cont,a;ining wMVr isslates and up tro I/352 oif W\{vr

antiser,um. N,o reaction was otbsewed in SD$-lmrnrunodi'ffiusion tesbs

using any one of th'e adbis'era tested'

wMVz iso,Iates reacted. only wlth wI\fivz anbilserurn frc'rn Arkansas

and Flo,rida, the r,eactions'crbrtained with antiserum fnoim Flo'rida were

stronger than th,cse with antiserurn fro,m Alkansa,s. The d:iluti'on end

points usinrg arrtisertr,m frc,m Florida were t/25'6 for tkre plan't sap and

i/U tw the antiserurn. SDrS-treated WMVz-containinrg saps showed

better re,a,ctio,ns in tkre argar rn'e'diurn of Eld'iller (19E2) than in SDS-

irnmunodiffusrion te,Sbs accor'ding to Purcifut'I and Hierbert (19?9) '

The isolales ird.,enrlifi'eC as C'MV had pctlihedral pailticles of 2E-30

nrn in diamert,er, the partic'les orf wrMVr and wlMV2 wenq fl,exijble threaps

ab,orut 750 nrn long.

DISCUSSION

Virus inifectiO,ns produrcing mosaic syrnip'lonas in rnuskrnelon were

freque,nl in fi,elds orf Anl<ara provin'ce. Thene wa$ A Igreat decLine in
quantity and quatity otf pr'o,du'otion due to tkre infecrtions' Lovisolo

ifggO) Iiste'd 18 viruses wtrictr naturally infect maus[<melon anl seven

of them cau,se,sOV€Ie syste,mic ,rn'Oeaic Which can nof b'e di ferenrbiated

visually. The viru-se,s pres'enb in the ahcrve na'nted a'rea were CiMV, WMVr

and wlwz, id'enrtifi'e'd' on the'basis of the syrnptornrrs lxro'dmoed on the

test plants. wMVr was wldespread and f,rarn:aginrg, cMV and wMVz

were of rninor i,mPortance

T{he cMV isolates were easily identified $r host rang,e, syrnptoms

prodr-lced on diagnostic ho,sts, selglorg'y anrd morpth'o}'ogy (Milne et aI'

iooo, rzgi 1972, Tomlinson et al. 19?3, Srnith l'972, Francki et al. 1979)..

Two d.ifferent CMV rsti.rains (srtrain n'o.5 and slr'ain n'o'6) were found

accord.ing to the sgnpil,,o'rn5 pr'oCuced on t'esbs plrants. The physical pro,-

perties of the CMV strains were is,irnilar tro those reporbed by Izgi (1972),

Nogay and Yorgancr (198'4) ihmt slightly higheltrhan tftre data o'f some

other invesbirgators (Bharrgava 1951, Cckren and Ni;tzany 19t6r3, Tornlin-

son et aL 1973, Ftancki et al. 19?9). These differences may result frorn

the use of d.ifferent strains.

our wMVr isolat,es had a rather restriotec host range a,nd were

abl,e to infect cucurrbitaceo'us plants oniy. Al'though longevity in vitro
and dilution end po,ints orf our isioilates were in the range descrifloed by

We,b,b and Scolbt (1965) , Draz (19'72) and Purcifu'Il elt al. (1984 a):; the
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thermal inactivation point lvas rno e than the results of those rese-

ar'ctrers. In microprecipitation tests, our WMVI iso'lates reacted with
both WIWr and WMVz antisera, whereas WMVz isolates only reacted
witih W'IWz, trhese features WMVr also reported 'by Webb et aL. (1965).

Ttre WMVz isolates had wider hosrb ranrge and were identj.fi,:d by
their ability to induce local lesion on C. amaranticdlor and P. sativum
<Alaska> (Wdbb arrd Soo|t 1965, Dernski 1968, Wetbb 1971, Ehnahim-
Nesbalb 1974, Purcifutrl an'd Hiebert 19'79). They also induced sysle'mic
ahlorotic spotting on C. quinoa similar to Iranian isolates (Rahimian
and Izahpanah 1978). The longevity in vitro of our WMVz isolates
was in ttre sarne orrden as descriibed b5r Van R'egenrmorbel et al. (1961),
Van Regenrnortel (197'1), Purcifull et al. (1984 b); therrnal ina,ctiva-
tion and dilurtion.end points of ou,r WMVz isolates were similar to the
results of Norgay and Yongancr (1984), but higher than tJre results o,f

Fisoher and Lodl*nrt (1974), Au,ger e.t al. (1974), Edward.son (19|74)

and Bhargava (1977). TLrere was a, ,seroiorgiaal rertrationsihip between o,ur
WllfVz isolates and tihe isola.tes from Arkansas and Florida.

WMVI and WMVz were detested as lontg and, flexib"le rcrds as repor-
ted W Van Rergena:no,rtel (1971) and Purcifult eb a,i. (1984 a and b).

6 znt,
ANKARA iUi gU,VnnSiWOrnU<i KA,WN ViRUSL,ARTNTN T'ESBiTt

A,nkara ili gwresinde[<i kavun erkirn aJan]arrndan, 19t8;1-19E4 ytl-
lan arasrnda, virusla:bulap[< kavun yaprak tj,rn'ekderi toplanrmqtrr. Tcp-
Iam adedi 4,0 olan hu ornerklerdeki virusiar, farkh kc'nukEu bitrki serisine
sahip olmalan, s€rolojiik reafi<siyonlarr, fiziksel iizellikleri ve elektron
mikroskop incelemeleri esasrna dayanilarak teg,his edilrni;slerdir. Yarpr-
lan gal4malar s,onucunda, ara4trrma ,brcil'gesinde, hiyar mczayrk vi-
rusunun iki farkh rr{kr (Cucu,rnh,er m,osaic virus-CMV rrk n'o.5 ve rrk
no.6), karpuz mozayrk virusru-l (Waterrnelon rnosaic vinus-l, WMVr)
ve l<arpuz nrozayrk virusu-2 (WMVz)'nin rnevcu,t olduf'u ve bunlar igin-
de de en yaygm enfeksiyo;nrun ise W1![Vr'na ait oldu$u saptanmiq,trr.

Bu galqrna, WI!IVi enfeksiyonunrn Tliirrkiye'deki varhfr iizerinde
ilk aragtrnmadrr.
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Fig.1. Nicotiana glutinosa, p'lant showing
systemic necrosis and severe defor-
mation on young: Ieaves 27 days
after inoculation with CMV isolate
no:21.

F ig.2. A leaf of Iocal <<Yula>> eulti-
var of muska'nelon showing
blistens caused by WMV' in-
fection.

Fig.3. Leaves of C. quinoa showing systemic ehloro,tic spottlng 27 days afler
inoculation with WMV, isolates.
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Erregerkomplex an Zuckerruben
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Z|TISAMNMNFASSITING

1983 wurden Zu,cflrcrrtihenproiben aus 6s1 grntgelbung der Alpullu
Zuokerfabril< nnit dsnr, Verdachtt auf Rizorrnania an unser Institut ge-

schickt. I,m S'epternher 1984 und 11986 wurden die Stellen, an ,denen

die Sgrptome auftraten, ko,ntrolliert. Nach unseren B'eohach,turagen; ver-
liert erst die Schwanzspitze an'1u*r,geszens und die Gefaesshiiilldel wer-
den verfaedbt, das ,f{ifrrrrt dann zurn EPschlaff'en und Ver,trocknen der
Primaer4blaetbter. D'ie neu igehildeten Sel<undaerlblaetter sind klein,
schrnal und langgestie,lt. Einige der he,falilenen Riiiben sterhen ah und
der Rfihenl<tbrper ver.rnsr,scLrt. Die extre'me Bilduntg vorn Seifenwurzeln
die alrs Baer.ti,gkeit hezeicnet wird, konnte nich,t henhadhtet werden.

Aurs den lVur'zeln der [<ran[<en R;lilben wurdlen $rthium, Phoma betae,
Fusarium sp., Macroplrolnina phaseolfura und eine Art von lVlyxrornyce-
tes isoliert. Nach den Pathotgenitaetstesrts waren Pyttrium, Phoma betae
und eine Art von lulyxornycertes deutiich pathogen. Drurch mechanische
Ilbertragurnrg von 'Wurzelsaeften auf die Indikatror,'prflanrzen konnbe keine
Infektion na,chtgewies,en" w,erden. Die Ergelbnisse dEr LI'SA Tests waren
im ersben Ja;trr schwach p,orsitiv und" im, zweitren Jaihr negativ.

Nach unseren l!fteinungen, $pielen die hod'enlbtirtigen Pilae eine gros-
se Rolle ,bei dieseqn Kranl<heitshild.

EINLEITTUNG

Anfang der 50 er Jahren wurde ,zuerst in Oberitalien'und danach
in eini'gen europaeiscrhen Laendern eine Kranlkheit, an Zmcl<erriitben
bedbachtet und als Ri'zomania bez.eichnet (1, 3, 4, 116). Gleictrzeitig
wurd,e iilber das Aurftreten einer aehnlickr,en Kranfldtreit in Japan be-
ridhtet (15, 20). In spraeteren Jahren wurde das V,orkornrrnen dieser
Kranldheit in vielen anderen \stmopaeischen Laendern u.a. in Grieehen-
land, nach'gewiesen (1r1, 1r2, lq).

Die typ,isctren 1s5/rnptoqnie von Rizonaania ktinnen rfolige,ndermassen
beschri'eben werden: Die Blaette,r sind von hellgriiner Farhe, welken
schneil bei trockener Wittberung nrnd h,Ieifben im 'Wachstum zuriick.
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Trolz ausreichender Bodenfeuchtigkeit ersohiaffen sie. tses,onders

augenfaellig werdeq die S$rnpbome erst hei der Ernte, so tritt eine

deutliche Bae,rrtitgkeit irr rErscLreinung, die dursh extr'em star[<e Bildung
von $eitenwurzeln hertvorgerufen wird. Haeufig ist die Plfahlvrurzel

abgestorben und. vermiorssht. D[e Blaetter zeigen ausserdom stets ein
Mosaik und eine Ve'rschrnaelerung der Blattspreite.

Diese Kranfi<heit wird d'urcLr das Beet Necrotlc Yellow Vein Virus
verursacitrt, das durch die Zoosporen von Polymyxa be'tae iibertragen
wird. Rizornania ist f,iir betraechtliche Ertragwerluste, sowie fiir ernied-
rigten Zuckergehait ;bei Zuckerriiben verantworlich (6, 8, 9, 12,, t7,
18, 19). 1'9183 wurden Zuckerri.i{benprolben aus der Umgebung der 'Al-
pullu Zucker,fabrik,mit dernr Verdackrt au,f Rizomania an q.rnser Institttt
geschi'ckt. In Septemher 1984 und 19E5 wurden die Stellen an denen
die S6rmptome vor{kornrnen vsn uns fl<ontrolliert.

Nach unseren tsedbacLrtuntgen; verlient zunaeshst die Sc'hwanzspit-
7E an T\rrrgeszens und drie,GefaesshiiLndel venfaedben sidh, was wiedemm
zum E[schlaffen und Vertrocknen der Primaerfblaetter ftthrt.

Die ne,u gebildeten rSekundaerblaetten sind [<l'ein, sdtmall und lang
gestielrt. Einige dor he allenen Rtihen sber{ben ab u,nd der Rtihen[<orper.
b.z.w. die Wurzelspitre ist vermorseht. (Abbildung 1, 2). Die extreme
Bildung von Seitenwurzeln, die als Baertitgkeit bezeicnet wird, wurde
nidht beobachtet.

IVIATEIR,IAil UNrd I!ffifiHODE

Die unterzuChten Pflanzen und Bodenproben wnrrden in Septem-
ber 19tB4,und 19815 aus der Urngdbung von Alpullu Mon uns enrtnonnrnen.

Die kranken Rliihenp,flanzen wurden nail<roskolpiscr]r untersucLrt. Die
'Wurzel'sbiicrke der kranken Pflanaen wurden auf PDA ausgelegt und die
wachsenden Pil'ze in ,Reinikultur geziiotttet. Die Verrndhrung der Pilze
erfolgte aurf HDA Medien oder in Sand-illaismethlkultur. Die Sandl<ul-
turen der 'zu untersuchungen Pilze wu,rden irn Ver{haeltnis '1t/20 mit
steriler Erde gomi,scht. Die Patlhogenifiaetstests wurden mit dieser Efde
in ?-faclher Wiederholung in Tlopfen rnit 14 cm Durch,messer in einem
Klimar,aum ang€Iegt. 7 Taige spaeter wurden die Rfilbensamen ausge-
saet. Die Bonitierung der Pathogenitaet erfol,gte erst naotr 6 Wochen
urrd da,f{ir wurden die mit igewachsenen Rtilbentpflanzen hedeckten
Flaeche benilcksichtigl.

Die fein,en Wurzeln der Rtlbenpflanaen wurden ausgewasctren und
wurde von diesen mit Hilfe von 0,01 M Ptrosphat Puffer pH 7,0 Saft
gewonnen. Mit diese.m ffirfzelextrakt w,urden unter Zluso,;t%, von Celite
die Testpflanzen Chenopodium amaranticolor, C. quinoa und Golrrphre-
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na globosa mectranisch inokuliert (10, 13, 14).

Aus der Naelrc von kranken R,iilb'enpflanr,en wurden Bodenprohen
entnommen. Nach der Fangp-flanz,enrnettrode.wurden di.e Tb,pfe mit
diesen Bod,enpr,o,ben geftillrt und d.ie R;ilb'enlkeirrnlinge in diese Tbpfe
gepftan'zt b,zw. die FUiilbensa,gren austgesaet. Die'Wurzel der au,flgenvachse-
nen Rtiilbenpflanaen wurden dann fiir den,ELISA-Test naclh Westdeut-
schland (Institut, f,iir Phytopathologie und Angewanclte F,lrrbornologie,
Giessen) gescFrickt, ausserdern, wurden d'uf ftren tritz-und Bakterien-
befalt hin, Isolrationen durchgeftihrt. Die Bodenipruiben wurden a,uch
au,f den Verda,cht hin, aurf Nematpdenhefall untersucht.

ERGEtsNI,I]SISIEI urxd DISIKUSIS.ION

Im ersten Jathr wurden aus den Wurzeln der kranken R:ii,benpflan,
zen Fusarilun sp., Macrophom,ina phaseolina, Phorna betae und eine
Art rron lvlyxomycetes isoiiert. Ohrwohl, die GefaesSbtinde,l" der Rliiben-
pflnnzen braeunlieh verrfaerh't war,en, konn,te rnan in den Gefaessh'tin-
deln kein Pilzarryzel heohaclhten. ."

Die Ergelb,nisse der Pathogeni,taeBt,ests des ersten Jahres hzrw. von
1984 werden in der Thrhetle 1 auflger4eigt. Wie arus Tabelle 1 zu ersehen
ist, wa,r Phoma betae der Wirl<samste unter den geteste,ten Pilzen.-
ObwohJ eine Art von Myxomy,cetbs in dem ersten Versuch am
wirksamsten war, zeigte er in dem zweiten Versuotr nicht die sel,be
Pathogenitaet. Nach Cornoldi soil ein hestimnater Zusammenhang
zwisohen Rizomania, Weichfaeu'le ,und den Bodenrpilzen hestetren, die
unrbedin'gt naerher untersuctut wer'cen sortlte (2). urrter tiirkischen Be-
dinigunlgen sollte rn4rl Macrophom,ina phaseolina friir wichtig erachten.
obwohl dieser Pilz unter'Klimaraurnlbedintgunrgen nicht hesonders
wirtksam ers,ctlien, dtfurfte er unter Feldhedingungen und hesohders an
nifit regeLrnaessirg 

"bewiaesserten 
Standorten eine wien-tirgere RoIIe bei

diesem Kra^n{kheitshild spieten.

U,m die Unrt,er;qu,crtrunLgen nO'ch zu erWeitetn, nw"Urd.en Feld.er, atrf
denen die Krantheitssymrpto,rne sehr stark und a,ugenfaellig auftraten
in 1'985' hontrotlier,t und es w'urden Bodenrprorben errtnc,mrnren. In die
Tlcipfe, die urrit diesen Bodenp,rohen gefiilit wordEn war€n, waren Ri.i-
bensarnen ausgesaet. D'ie wurzreln von junLgen RriiJbenpftanzen wurden
au,f PDA ausgelegt und Pilzisolate gewonnen.
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Tabelle 1 : ,Ergehnisse d'et Pathogenitaetstests mit isolierten Pilzen
(1984).

Fungus
Gesa,mt mi,t Rrtibenpflanz'en Als Prozentsatz
bedeckte Flaeche (cmP) der Gesarntfla'eche

Ers;t'er

Velsuch
Zweiter Erster Zweitet
Versuch Versuch Versuch

Phomabetae 3EI5I6rE3r 613.35 35.7

Myxomycetes 526 E9.348.89,6'3

Macrophomina
phaseolina

9r50 B9E 88.1 8r3.3

Fusarium 8r84 10f78 82.0 100

Kontrolle 10?8 9t62.5 89.3

Tabelle 2 : Die Ergeh,nisse von Isolafio,nen aus Wurzeln von Kei'mlingen

aus verseuchten Bordenprgben (1985) .

Wiederholungen

10i0

UzunktipnU F urs,, Pythium
Fu,s., Phoma,
BaJr., Pythiurm

Fus., Pythium,
I'us., Pyttriu,m Bak.

Das Dorf Fus., Pythium
Ttirkmen (1) Balr,

Fus., Pythium, tr'us,, Pythium, Fus., Pytftium,
B,ak. Phoma Bak.

Das Dorf,
flOrlcmen (2)

F us., Pythium
Alternaria

PSrlhiu,m, Fus, Bakteritam

I(eEan/
Ze;ntr:urn

Pythium,
F r.rs., Bak.

Mucorales,
Fus., Botrytiis

tr'us., Pytihiurn, Fu,s., Pythium,
Botrytis+Bak. Bak.

Katapn:at/
UzunkiiprO

PyrLhiu,rn Bakterium,
Penicillium

Bakterium,
tr'ursariurn

Boz,Lepe/
Kega:l

Plnthium Pythiurn F usarium,
Bo'trytis

Fusariu,m,
Bakteriurn

Babaesl<i,z

Minnetler
Fusariurn,
Bakten"iurn

Fusariu,m,
Bakterium

Fusarium,
B.akterium

Fusariurn,
Bakterium

Im zrveiten jahr wurden Sandkulturen von Fusarium sp., Pyttrium,
Macrophomina phaselolina und Phoma betae helg'estell't und Pathoge-
nitaetstests d,urchgebiihrt. D'ie Bonitierung erfolgte nacth 6 Wo'chen und
es l<onnte fol,gende Eirgehniss,e fest$estel1t werden.
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Tabelle 3-: Die Errgelb,nisse d,er patftrogenitaetstests rnit irn.zweiten

Fungus

Jatu isolier,terr Pilze.

Ges,emrtmitRtirbenrpf,lanzen. als pTbzentsatz
b,edeokte Flaeche (crnz) der Gesamrtflaeche

Pythium 38.5

Phoma betae 4rI9

Macrophomin4
phaseotrina

8?3 ., 81

Fusarium 93?,

Kontrolle 1078

wie aus d.e4 Talbeltre B zu erserhen, ist pythiurm der wirksarnsrte pilz
in Bezug auf aFehlstellen>. phoma betae zeigte ungefaehr dasselhe Er-
gebnis wie irn ersten Jahr (Ahlbilcunrg B) I In den Kontr,ollparz,elien bzw.
Tdpfen zeigte'n die Riihenprflanzen ein ,bess,eres Wacrtr,sturrno- die B,laetter
von jungen Rilbenpflanzen waren grosser und griiner als in den mit
Fusaritrm und Macrophornina phaseolina inokulierten Topfen. Beson-
ders 'zu erwaehnen$werrt is:t, daas chwcrtrl in den rnit Ftusariurn ver-
seushfien Tldp'fen viele )Rltihenprflanz,en vorhrand,en waren, 'hatten diese
zum Teil nekrotisiert'e sehwacLre Haarwurze.l, die sich spaet,er leicht
erftranken ikki,nnt;en. Die BLodenl:rorben wurden ,mi,t d,em vercacht auf
Heterodera schachtii irn nematro,lcgis cftrern Laibor des Fo,rschungsinsti-
tut fiir Pflanzensalh,utz in Eo,rnoiva untersuc,ht. Es rkonnte fl<eine Nerna.
todenlbefall festgesteJlt werden. Nach dem in di,ese Brodenprohen Rti_
bensarnen arus,gesaeet urld die Haarwurzel von jungen Riib,enpflanzen
auJ PDA austgeletgt wurd.en, entwi,cl<el,ten siqtr neiben den ver,schiedenen
Pilzkolonien auch tsakterienkctonien. F.][ir na,strere untor,surcLnrngen
wurden diese wurzel an Dr. saygrh we-iter gegehen. Nadh d,em Tabak-
test waren die Errgahnisse negativ, es gab, arlso keine pathogene Bak_
terien. Das augenfaelligste symptom von Rizomania, die extr,eme Bil_
dung von ;seitenwuraeln, d!:e als Baertigkeit bezeichnet wird, wu,rde
nicht,beobachtet. um die Rolle von vir,en. hzw, b,eet necro,t,ic yellow
vein virus fes,tauste,llen wurden rn,gchanisdtre rn, kutationen durchge_
ffihrt.

Durch ,mechaniscthe obertr,agung vcn wurzetrsau.ften auf rndika_
torpflanaen wie chenopo.dium ama,ranticoror, c. quinoa unc Go,m,phrena
glohosa konnte keine virusinf;ktio,n nachgewies,en werden. ,l\fraric et al.
in Jugoslavien hat elbenfalls nergative Errgelbnisse rnit den Testpflanzen
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enhalten (14). In anderen Laendern, lbei Aribeiten von verschiedenen

Autoren gelang jedoch die ilbertnagung'von h'eet necrotic yellow vein

virus, der ,Erreger von Rizomania, auf 15 Pflanzenarten aus der Fa-

rnilie der Chenbpodiaceae, zusaetzlich auch {b'ei Tetrag'onia expensa

und Gomphrena glo;bosa. Je'dodh i'st die ZaLrl der positiiv reagierenden

Testpflarrzqnarten se'hr versctrieden (4, 8, 13, 1?, 20)'

NaOh der Fanrgpflanzenmetfrode wwden in den verseuch)ten ll9-

drenprdben junge Rrtilbenpflanzerr angeraogen und'die W'uraeiln dieser

Pflanzen fiir den ELISA-Test nach Deutsch'lan'd geschic(kt' Die 'Ergeb-
nisse d.iesres Tests wurde.n in Tlalbetlle 4 dalgeste-llt'

Taibelle 4 : 'Erge{bnisse des EUIISA Tbst nrit aus der T'lti'r0<ei gescihicl<ten
'W'urzelprohen

Bodenprobe

,Eror Die Sporen
von

1 S,ttrnde 2 rstunden Polyrreyxa betae

Uzunl<dipr;iilMalkoq 0.0r1r? 0.0'61

Babaeski/ Till<iPrnrar 0.0615 0.190

Uzu"nfl<i<ipnti /Malkog 0.0169, 0.174

Kontrolle 0.00t0 0.'013

Positive Iiontrolle 0.500-1.500

Wie Tarbetle 4 ztergt, war'en d"ie lEXgeh'nisse setrr sshwach positiv.

Sporen von Potrymyxa betae, dem Vektor des Erregers von beet necrotic

yelrlOw vein vi,rus, war nul irn einef Wurzelprc{b,e rirortran'den. Im Zlweiten

Jahr wurden sie,ben Prohen versohlckt, alle Engelbnisse W€[Ien Jedoch

negativ.

Bei einsm starken Au,ftr,eten von Rizomania spielen 0kologische

Faktoren, insbesondere sehr trohe ts,odenfeuchtigkeirt und Bodenter-npe-

raturen elne grosse Rolle ('7, B, 12, 19).

Da die Kranrktreitssyrnrptorn e auch auf den' sotrlerctrt benvaesserten

Feldern a,urftraten und d.ie Baertigkeii nicht b,eotb,acftrtet wurde, sprach

der Verdacn-t gegen virale Erreger. Die negativen 'Elisa-Tesrbergeibnisse

im zweiten Jahr unterst'iitzten qlnsere Meinung.

Zwischen unseren Erggbni,ss'en und d'enen von Vestlberg et aL (21)

gi,bt es eine ausgepraergte Parallelitaet. In dieser Aribeit wurden Pythium
debaryanum und Phoma betae als Pa,thogene naohrgewiesen. Spaeter
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wurden auch in ,grosser Zahl Fusarien isoliert, die nicht path4en
waren. Die diese Krarxkheit i.iiberwindende Keimlinrge wuchsen langsa-
mer und zei'gten eine verrninderte Qualitaet (21).

Au,fgrund unsener Ergdbnisse und tsreoibacht'ungen d{.irften die bo-
denhirrtigen Pilze eine'grosse Rolle bei diesem Krankheitsibild spielen.

Wir sind Herrn Professor Dr. E. SlCHLOlSlSERlftir die Durthfii.itrung
der ELISA-Tests, Frau D'ipl. Ing. Server 6zI<Uf (M. Sci) ti.ir die ne-
matolrogischen 'und Herrn Dr. H. SAYGILI fiir die ibakteriellen Unter-
sucn'unrgen dankhar.

Ozur
$IE[<ER P,AT{CARI.IARID{DA Y{IMITIS,AK qURIT.IKL,UK OLU$TUR.A,N

HflivmNI KO,lvrP[]EKSi Uznn[rXOEl AR'A$TIRMALAR

1983 yrlmda .dlpullu geker Fahrikasr pancar yetiptirme alanlarrn-
dan Riaomania g{ilphesiyle holtim;tirn,'tiz'e qeker pancan ornel<leri gdnde-
rilmiqtir. 1984 ve 19i8t5 E}Itil'tinde bu rbelirtilerin olutgtu$u alanlar biz:
zat genlmiEtir. Gdzlemlerirnize gdre; <ince pancar ftio,ikiirriin ug krsa'nr
tung:orunu kaybetmekte ve iletim dp,rnretleri esrnerieqmektedir. Bunun
sonucu olarak prirner yapnaklar pbrstimerkte ve ri,lmektedirler. yeni olu-
gan yapraklar kiiqtifl<, dar ve uzun saphdrr. ]:lasrtalanan pancarlann ba-
zrlarr rilmekte ve qtirt:rrnekt'edirler. <s,a[<al Ko <lilltik,, deniien yan tr<ok-
lerin aq,rrr olugurnu rgbzlenrnernigtir.

Itrasta pancarlann lioklerinden Pythium, Phomra betae, Fusarium
sp., lVlacrophomina phaseolina ve rbir lMyxomycetes iiyesi izole ediknig.
tir. Patojenisite testlerine gdre, Pythium, Phoma b,etae ve lvlyxomyce-
tes iiyesi fungus belirigin olarak paiojen ibulunrnugtur. Klbfl<lerden elde
ediien dzsuyun in'dikato,r bitkilere rnekanifl< inrol<ulasyonu ile bir virus
enfehsiyonu karutianarnarmgtrr. ELISA illesti sonuq an birinci yll gi.ip-
heli ozitif, ikinci yrl ise negatiftir.

Goriigti,mdze gdre, htr hastalft tah,lo,sunda rtoprak kloil<en'li fungus-
Iann biiyiik etkileri vardu.
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Epidemiology of Downy Mildew on Muskmelon (Cucumis melo L.)
cause'd by Pseudoperonospora cubensis (Berk. and Curt.) Rostow

R.P. MAHRISHI and B.S. SIRADHANA

Department of Plant Pat}ro ogSr, S.K.N. Corllege of Agricul,ture,
(Rajasthan Agriculture University), Jobner - gOB329, India

ABSTRACT

Epid,emiotogy of downy naitdew on rmrskmelon (Cucumis melo L.)
caused by Pseudope'ronospora cubensis (B,erk. and curt.) Rostornr. has
been investigated. Ttemperatr.rre arborve 3b''c arrested infection as well
as ,s,porulation and lesions rbeca,me hrown necroitic. Relative hurnidity
above 75 per cent was oondiuaive to dis,ease develqrmu-nt. Ap,parent in-
fection rate (r) stfowed positive correlation with ternperature and mois-
ture oonditions.

INT.ROD,UCIION

rn pot hous€, muskmelon (cucumis melo L.) was o{bserved to srrc-
cumib to downy mildew infection caused,by Pseudop€ffonospora cuben-
sis (Bert<. & Curt.) Rostow. af al,l the growth stage.s via., cotyledonary,
true 'le,aves-flowerinrg, flowering-fruitinrg and fruiting-fruit maturity
stage contrary to irsual flowering-frui;ting stage under natural field
conditions. Possiible cornglation between main environmental factors
like temperature and hurnidity on ttre epid'enriolorgy o,f the d"isease were
therefore investiigated and find.ings are presented in this paper.

MATEIRIAIT$ AND MEITHODS

Cotyledc,nary or true leaves (intact/deta,Ctr,ed) of tjhe sarne age
group and uniforrn size of rnuskrnelon w. ,Durrgapura Madkru,were
used 'to investigate the effect of temperature and relative htrmidity on
infection and sporulation of Pseudoperonospora cubensis under labo-
ratory conditions. Different relative hurnidity levels were orbrbained arti-
ficially following B'uxton and Mellantby (19184). sporulation was measu-
red witjh a tlaemocyto'meter as nunaber of sporangia pr,odwed on five
leaf discs (5 nrrn eacrtr) aft,er shalkinrg trhem in 0.1 per cenrt ilIercuric
chloride (Hg clr) solution (1 ml per d"isc). under field conditions, ap
pearance and developrnent orf disease in relation to te,rnperature. rela-
tive humidity and rain fa{l were stud-ied on rnusl<rnelon cv. ,Drurgapura
Madhu'a-t Agrircul,ture Research station, sriganganagat - a sub,trcpical
bett of Rajasthan state. Dourny mildew intensi,ty was recorded at b

-6?-



DO\A/NY MII]DEW ON MUSKMELON

days interval and weather da,ia were dbtained from tthe lWeteorolog:y

laboratory located at trtre Researckr Station itsetf. Ilhe arpparent infec-

tion rate (r) was catcula'ted accordinrg to Van der Plank (196'E) using

the fon'nula:

2:3 xz (l-xr)
ln,r. ^ 

-
tz-lr xr (1-xz)

RESIILTS

Effect of temporature on infection and sporulation: Ii Was revealed

(Tabte I) tha,t 20'C was ofptirnmrn for lbo,Uh infeotion and E)orfulation'
At 0'C there was neither infection nor E)'orulation and' at 30'C there

was only a m'e,a,gre slporulation. At 35"C, tlhere wa$ Scrrne sporulation a't

2 and 4 hr o,f incuhartiorn after infection 'but no spor'u'lation a all at

40qC and 45'C. At 40'C and 4,5"C with'2 hr of inculbation nort only Uhe-

re was loss of sporula'tio,n co,mp'letely but arl'so the lesions soon became

brown to necrotic (Tahle II).

Etfect of relative hurnidity on infection and sporulation: High re-

lative furnidi@ aborve ?5 per cent was olbsenvecl condrucive to both

infecfion as weli as spo,rulation (Tratble I'II) ' At 25 per cent reiative

humid.ity lhere was neibher infecbio,n nor sporulation. Low hurmidity

regime foilowed by high humidity resulted in 708.8i6 sporangia pe1" mmz

in comparison to only 16?.0E sporangia per mrnz in rreverse situation
(Talble IV).

Envirrnernent in relation to downy mildew appea'rance a1d deve-

lopment under fieldlconditi,ons: During 19E1, tlhe musjkrne'lon was, sown

on 20.?.1981 as an off-season crop,and prior to first appealance of

downy 'mildew 11.9.1981, there ocaurred a light Shower of rain fall
(1.1 mrn) on 8.9.1981. Similarly in 1982, when the muskmelon was

sown On 24.2.1982 as a ,rnain ,seasjon crqp, hhere were argain rains on

26.4.19;82 (6.8 mrn) and 28.4.19E2 (1.7 mrn) rbringing d,ourn the tempe-

rature and inlcreasing rela,tive hurnidity lbe'fore appearance of the di-
sease on 2:9.4.798,2. Druring hoth ,fhese years downy mildew developed

rapidly and registered per cent disease indicres of 71.50 and 67.0'0 res-

pectively. In '1rg'82, further rains on ?.r5.19E2 (4.'5 .mrn) and L'2.5.1982

(56.00 rnrn) inspite of prevailing higtr ternrperature around 40"C helped

the increase in relative humidi,by and consequently a'lso ihe disease. In
19E5, downy mildew app'eare'd on ?.5.19E5 and flhere occurred no rains
prior rto it. However, i,t is assrurned tLrat disease initiation pertrIa,ps had
some bearing wi'th r,egular irrigations gi'ven at ?-10 days interval, the'

-68-



R.P. MAHRISHI and B.S. SIRADHANA

reby altering tihe microc,Iirnate of tkre crCIp in favour orf trtre p"a,thorgen.
Downy mildew develop,ment durinrg tkris period, was also slow and the
maximum per cen't disease index was only B?.00. ,T,hus, the apparent
infection rate (r) during 1981 and 1982 was comparatively more than
1985 (T'aib,le v). TLre ternperature in 19Eb reached. as higrtr as 46.1'c
coupled with very low r,elative hurnidity and it was only 1.6.198b onward
tha't the relativ'e hurnidirty increased h'ecause of interrnirttant rains with
some consequent decrease in tenaperature rnaking fmrther developrnent
of the disease possitble.

DIISCUTSSIION

Heavy rains, high reiative humidity and dew have been ohserved
as csnclusively deciding factors for not only onset but also prorgress of
downy mildew on cucurlbirts (We,ber, 1923; Hiura, !9Zg). In Israel, Duv-
devani et al. (1946) also hav,e srhown tihat in the ab,sence o,f rain pre-
vention of dew langely pneclud'ed d,own5r rnildew dwel,opm,ent on cu-
curnber under corrditions in whic[ expos,r]re of the leaves to dew resul-
ted in seve'rq downy rnildew incidence. Boelema (1967) observed that
a serious outbr,eak of dourny rnildew on Gerrn squasitres oc,curred in the
Transwal, soutrtr Africa f'o,llowing high nain fall. Likewise, in Florida
(u.s.A.). Blazques (19,7b) also observed that low rain fall arrested de-
vel'opment of d'ovrny mildew on waterrnelo,n even under favourable
tempsratures. Thomas (197'7) re,ported that epiphybotics of downy
mildew on cantaloupes in southern Tbxas (u.s."{.) d.id not occur until
new periods were at least of 5-6 hr durati'on even tjhough the inoculum
was present and temtperatures were favo{uralble. und,er p,resent studg
also thus not only the initia,tion h,ut further pnogress of ttre disease
tended to be rnainly dependent on pr'evailing rnoisture conditions, tem.
perature being secondary in imrp,ortan'ce af,fecting the infectivity o,f air
borne sporangia negatirvely in agreement to cohen and Ro,tern (1g?1).
Moisture seerningly not only helped diss,emination tbrut also germina-
tion of zoospore,s of P. cubensis. rn punjab (India) whicLr cl,osely appro-
aches sriganganagar concitions environmentally, Bains and Jhooty
(1978) hanre also accounte'd rnainly occasiona,l rainfalls to explain the
behaviour of P. aubernsis on rnustkrnelon.

ACKNOWIEDIC}EMEINTS

Authors wiskr to thanl< the Directo,r (Research) Aigriculrture Expe-
riment Station, Durrgapura-Jaip,ur for facilitating the study.

-69-



DOWNY MII,DEW ON MUSIIf,VIEILON

Oznr
KAWIN etu(isiiND'E pseudoperonostrnra cubensis (Berk. and curt.)

Rostow.,iN NEDTENT O[JD[tGu ruirprivo neste'r"rGrNru
npiPmrivoLro.risi

Bu gahEmada kanmn (cucumis melo t.) bitkisinde Pseudoperonos'

pora curbensis (Berk. and Curt.) Rostow'in meydana getirdi$i mil$iy<i

hasta]1frnrn ep,iderniyolojisi incelenm$rtir. 35"c'nin'irzerindeki slca[<Itk

derecelerinin infel<siyon ile slpiorru'lasyonu durdurucu yonde etlki yap-

trklan ve lezyonlann ise nre[<roti[< olmalarrna yol agbklan sap'fanm4-

tv. % ?5'in {izerindeil<i orantrh netn h'asa,rna,klarrmn hastalrk geliqimi-

ne olurnlnr Srdnde etkide rbulund,upu $irnkniiS'fiir. CJortileb,ilir infeksi-
yon mifi<tagnrn (r) srcakhk ve ne,m kolullan ile pozitif iliq,ki iginde ol-

du[,u da brulunnnuqtur.
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lnvestigations on tthe Reactions of so'me Triticale And Wheat
Varieties against Wheat Bunt Dis,ease (Tilletia foetida

<Wall.> Liro.) in Qukurova Region

Atilla ATAQ

Research Plant Protection Institute, Adana, TURKEIY

AtsST1RACT

39 triticale and 7 csmrnercial wtreat varie'ties were tested against
to wheat 'bunt dis,ease Npulations in Qutr<urwa region. It was deter-
mined that all triticale varieties tested were immun and all wheat
varieties t€st€d were sensitive againsf to the disease.

IIiIITRODUCTION

Triticale is a cer@l varioty ohtained by crossing the wheat and
ry,e. Triticale is more resistant to cold 'and dry cond,itions antd to cereal
diseases flhat wheat. It is also more productive in a.cidic and sandy
soils. Triticale is a precocious cereal flhan barley. On the otfrrer hand,
some triticale varieti:es are nxore pr,o.luctive than hre,ad wfrreats, and
durum ''lrheats of 6-44 %, and,'5.1.Li%, respectively (Dernir, 19SB).

Recen'tly, rnany breeding studies have heen rnade for develo'ping
triticale lines in the world. Sorne triticarle lines dweloped in India
("rrr,- 2318,25'rl,3119,4119) were found to be l5-2O' % ,more productirve than
wheat varieties in 1968. It had also,been forund that rUhese triticale lines
were mbre resistant against to'some cereal d.iseases su,Ch as stripe rust
(Puccinia striiform,is), powdery rnildew (Erysiphe graminip), loose
Snut (Ustilago nuda tritici) and karnal bunt (Illletia indic4) Gill et
a1., 19E1). One of tihe triticale lirnes, Torwan, had been found'to be re-
sistant Iine against to Urocystis agropyri, E. g;ramirris, fi,lXetia caries,
Puccinia graminis, Pucoinia recondita and Septoria tritici and senrire-
sistant line again.st to Heterodera avenae in Australia in 1917? (tsrauwer
and Castlernan 19E1). Arrottrer line,, Ca,rman, had been found as, resis-
tant against to the strains of P. graminis, P. recondita, T. caries, and
U. nuda tritici in Manitotba an'C Saskatchewanr (Gustafson et al., 198'2).
Singh et al. (19riQ found tha,t the cornrn'ercial wheat varieties, Girija,
Shailja, and Sonalika, were sensitilve and 18 triticale varieties were
resistant against to T. caries and T. foetida. In ,the studies rnade in
India, it was found that while 15 ryf 150 wheat varieties tested were
imrm,un and 2 of ,tlhemr were resistant, 12t1 briticale lines were immun
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against to T. caries. (Singh et al. 1Y79). In tihe s,tudies nrade in Rus-
sian, it was indicatcd tlhat 7 triticale lines were resistant against to
powdery mildew, loose smut, com,rnon bur:t and leaf rust diseases
(Strullmdin, 19?8)

Ilttis study was carried out to deterrnine the reactions of soirne

triticale varieties to wheat hrr:nt disease.

MAT.IERIALS AIND MIET1IIODS

Triticale variet,ies used had heen obtalned from Agronomy De-
partment of Agricuttrure Facul'ty of Q,trkurwa Universiti. Sipore popu-
lations of cornfnon hunt disea,se of w]reat u,sed had heen db,tained our
laboratuvory stocks, and identified as T. foetida,,b,ut detbrmination stu-
dies at strain leve,l had no,t been rnade.

6 triticaie varieties and 1 wheat variety in 19E3, and. 39 triticale
varieties and ? wheat varierbies in 19Er5 were'used. in tJhe studies. The
triticale and whea,t seeds were artrificially contamined by rinsing them
witlr T. foetida spores at the ratio srf 0.3r % in 25'0, rnl 'erl'enrnayers for
five minutes, a,nd scwed as 40 g seeds per rprlob, eacrh sd 2 n12. Sowings
were made in Deaemlber 15, 1983 and Norverniber 20, 19E5,, Al'l spikes
were exarnined as heaity and diseased in full ripeness stage, and dise=
ased spike ratios were determined.

B,oflh the two exp,erirne'n'ts were conducted accordinrg to randomi-
zed block desi'gn witttr f]tree replicates, and, the cou-ntings ,were made
in ,the replicates,,.containing.highest disease spikes. It was ervaXuated
that ,tttre varieties containinrg no d.iseased. spike as imrnun (I), the
ones containinig betriveen L'.% and 10 % diseased spikes as resistant
(R), and.'the ones containing diseased spikes more tha;n 10' % &s sen-
sitive (S) (Sing et al. 19?9).

NNSUMS AI{TD D'ISCTI$SION

Ttre results of the studies made in l98r3-1r984, and in 198il1986
growing seasons have rbeen given in Taible 1 and 2.
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Tahle 1. llhe reactions of srorne triticale and wheat varieties in
1983'19&4 growing season.

Variety
Ra,tio of TrJrpeof

Species buntted reaction
spike (%)

B,uIk 1t&1

Baournl
Beagle
Mapache
Srskryou
Balargay (x)
Cumh'uriyet ?5

Triticale 0.00
) 0.O0

)) 0.0O

)) 0.O0

D 0.00
r 0.00'

Wheat M.22

I
I
I
I
I
I
s

(x) This variety hb'd heen us'ed, as registiratnd in Tur[<ey.

Table 2. Tthe reactions of sorne 'triticale and,wtreat r\ra,rieties in
1985-198,6 growing season.

Variety Spec,ies
Rbtioof $rpeof
bunted reaction
Spike 1,71

BeagIe
B-zffi
B-069
Palouse
B-22',1

A-313
B-461
A-204
Mapache
B-247
A-419

Bacum
B-B5E

A-225/2r
A.57'1'

Stskrybu
A-7OE
Bulk 181

Ba[orgay
H- EA? ."l'7A. / ts$ / 20unntl ?5 A- 1 1 1 2-0AP4

Triticale
))

))

D

))

)
))

))

)
)
))

)
))

))

))

P

))

Dl

))'

))

0.0r0

0.00,

0.o0

0.00
0.0,0

0.00

0.00

0.0'0

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00
0.00

0.00
0.00

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Table 2. (Continued)

Variety Species
Ratio sf
bun'ted
s{pf,rke (/o;

Itype of
reaction

Delfin 205

D,rira Out CrossX2r1295-0AP I
IJ-I,W .7 L A / 2Bg / Ctttttf:.?5A. 1 1'12'-'OAP5

Drra/M2AX-15893-0AP
D'elfin 76

M4IES1?95,1 /B,g / " 8"X20?'55-B-0AP
IP"A/Bg/X2r5,5?0''0.{P3,
Btgl /'MzA X 1,5671 -0AP2
J,uanillo 98, X 21295-0AP
P uibby/89/B-.38-0rAP2
Drira Out Cr.oss X 21295-0APIB
IRA/E,g/X 1 i5i5r?0!0lU)r2

Drira Otrt Cross X 21t2r95-04P6
Drira Out Cr.oss X 212'95-0AP8
IR,A/BlglR Toibact-0AP
Drira O,ut Cross X 21295-0AP10
Selfert/ Cineuw\ / / Blg / B'52.0AP2
Selfert/Cin eum / / tsrg' /B-52-0AP3
Rarrt'S'X 1225[-0AP2

Cumihuriyet 75

Ors,o

Ladttistt-Line
Panda 2R
Cfeso
Gernini
Manitai

))

))

))

))

))

))

D

))

))

)
))

))

)
))

))

))

)
)
))

Wheat
D

))

))

))

))

)

0.00

0.00

0.00
0.00

0.00

0.00

0.00

0.00
0.00

0.00,

0.00,

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

76.34

516.46

39.50

44.30

80,,,68'

3,5.92

39.82

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
S
S

S
s
S
S
s

As dh,own in Taible 1 and 2, diseased spikes in various ratios were
seen in wheat varieties wtrile nro diseased spike was seen in triticale
varieties.

According'to the studies made in bwo gtowinlg seasons, it was de-
vterneined tkrat all triticale varieties tested shorwed resisrtance in irnrrnu-
nite degree against to T. foetida while all wheat varieties tesled skrowed
susceptib'ilitry. The results olb,tain,ed from tlhese studies krave ag'reed with
the studies made in various counltries (Sinlgh et aI. 1979, Gi,ll et aI.
1981, Brauwer and Castlernan 19B11, Gustafsc'n et al. 19r8t2).
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Regarding these results and:otiher studies, it can ibe suggesrted that
bhe triticaie vari'e,ties having good properbies, sucrtr as rnueh rnore pro-
ductive and resistance to tltre disease, could" ib'-^ cultivated instead of
rye, wtheat and,b,arley in the r,egions, that have problems in growing
of iatter cereal species.

AOK]NOWLIEDrGilvfi EIiIT

The assisbance rby Dr. Yusuf Krrtck and racerttin yaphasanlar ln
providing seeds of triticale varieties and other related materials, here
is grate,f ully acknowledged.

6 zst
quKuRo,vA'DA BAZ,r TRiT'iCIALrEr r/E BUGDAY Q,ErSiT[,ERiNiN
BUGDAY SURI\4E HASTALIGI (Tilletia foetida <wall > Liro),NA

KARSr REAKSiYONIT"ARI UZrcniN"DtE AR^A$TrR[\fiA[,A,R

Qukurcrva'da b,ufday s'iirme hastal,rfr etm.eni rilletia foetida popu-
lasyonuna karrgr testlenen Bg triticale ve ? ticari tbupd.ay gagidinden tri-
ticale gegitlerinin tamam,r imrnriinite d,erecesinde dayarukh, ? ticari
buSday geqidi de duyarh reaksiyon gost,errrniglerdir.
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The Effects of Ex,haust Gas on Seed Germ,ination and Seedling
Growth of Cucumber (Cuoum'ber sativus L.) and Wheat

(Triticum aestivum L. subsp. vulgare)

ismail rUnxn,rl
Department of Biology, Faculty of Science, -

Ege Universi,ty, Izmir, TURKEY

ABSTIR,AICT

In this stmdy, efferebs of exha,u-qt gas on sedd, germrination and seed-
ling'growth of c,ucumlb'er (Cucumis sativus cv. Beittj Alpha) bnd wheifL
(Triticum aestivum suhsp. vulgare cv. Currnlr,u,ri,yet ?5) were investiga-
ted. An inh,ihitio,n and delay in germination crf se,eds furnigated with
exha'ust,gas,was deterrnined. In C. sativus, while tkre percentage orf ttre
control rgroup Was 94 7o, at, trre end ro'f funaigati'on perio'd it wenrb down
no Bt'% in 0,2,64 ma exhaust rgas aprpllcati.on for B days, an,C 6,0 ,% in
1,052 rns odtraust gas app,Iication for 3 days as B hours per day. In
T. aestivum germination was 98 % ir.tlrre control series gB %iand, BB %
respectively in the o,ther two experirnental seri'es. At tkre same tirne an
inhi'bition in tkre length of ttre radicle as well as tjhe hyp,ocotyl was
observed. rn T. aestivum the number of lateral roots too suffered an
inhi'bition.

INTROD'LIC'T'ION

Ttre effeets crf a-utorn'dbil extrausl rgas Gn the plants as porllutants
is a well known fact now. Although the studies on the ,affects of Nox,
soz and os have been attracting the attention of investigatorrs more
(Ilill anO Bennett, 19?,0; Riunecikles, 19r8p; Lane and Bell, 1gg4) lbut
some work has heen d'one on the effects of exhaust gas on the plants
too (Karnrnerhauer ,et al., 1986).

The airn, of tjhe p,resennt worrfi< is tp enliLghten the ef,fects of exhaus
gas on the seed germination and seedling growflh of srorne economically
important plants.

MATTEiRIAIS anrd METTIICD

'TTtre materials us;d were cucu,rnher (cucumis sativus L. cv. Beite
Alpha) and wheat (Triticum aestivurn L. s,urbsp. vulgare cv. cumhuri-
yet 7r5). The ,ef,fects of etrhaus:t rgas, were stu.died by the rnethod ourilined
in detail by Tttirkan (1gBB). The appearence o,f radicle was accep,t€d as
the criterion fo,r germination.
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Ttre seeds of cucumlber and wheat were separated in to lots of 100.

Ttre d,idhes wittr seeds w,ere trea0ed with exjhaust ,gas for 3 days; as 10

minutes per day with 0,264 m3 aIId" as 3'houls per day with 1,052 ma.

These were plaiced in petfrid"istres containinrg a layer Of filter paper. 7
ml of water was added at ttre 'begrnnintg and durinig the treatlnent.
Itre same armount wa$ added aftentwo days. {ll experinrents Were con-

ducted in replflcates.

RTESULTS and DTISCUSSION

Ttre results Strowing the percenitage gerrnination of tJre seeds are

glen in table 1. and fig. 1.

Talble 1. Pertentage germination of the seeds at tlre end of

fumigation (3 days). (IMean of 3/100 seeds)

Total
Species Series Gerrnination (%)

a94
C. sativus b 81

c60
a98

T. aestivum b 93

c83

a: Control h: 0,264,ms exhaust gas

application fon 3 days, as 10' minut'es
,per daY. c: 1,058 rrf eNtra:ust gas

application for'3 days as 3' hours per day.

As it is clear fromithe tahle 1 and firg. 1, e>firanrst gas results in an

inlhibition as well as a decrease in ,trhergermination. In C. sativus, ltlhile
ttre pereentage rgermination of flhe control group is'W '.%, at tihe end

of fumirgation period it rgoes down fu 8t'% and '6'0 i/o' respectively in
the other two errperimental series. The germination pericentage in T.
aestivum is 9S % in t[re control series and 93 i/o and&S % tn tJle series

suhjeoted to extraust,gas tneatments. Ttrese results slhow dfpt C. sativus
seeds are m,ore sonsitive to ttre exhaust gas tiha,n T. qestivum.
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An inhibitiion in t&re leqgth of the radicle as well as the hypocotyl
was dbserived at tjre end of 4 days in both ttre s,pecies (Ta,ble 2, Eig. 2,
3). The length of radlicle and hypocotyl in C. sativus in the series fu-
migated with 0;2164 nf was 4,80'and, 2.63; and in the series farnigated
with 1,052 mF it was 1,96 and 1,34 cnn; whereas the control seedlings
showed tihese lengttrs arou'nd 6;41 and 2,9t8 om respectively. Similar
results were dbtained in ttre case sf T. aestivum.

a
EI
I
@
6
a

C.sotivus Control
C. sstivus fumigoted with
C.sqtivus fumigoted with
T. ocstivum Control

0.264mt cxhoust gos
l.O52rl exh"sr;51. gq5

T. oestivum fumigoted with 0.266rr1 e*uust gos
T.oestiwm fumigcted with t.OSz rrl exhorst gos

-a)\
C
o

rt
C
E
oo

Fumigation durotion (hours I

Fig' 1: Tlre germlnauon percentage of the seeds in relation to the fumigation
time and amouut of odraust gas.
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Table 2. Seedling growth in control and fumigated series
' (Mean of 50 seedi{ng).

Species

Mean lengttt of
Series radicle per

plant (crn)

Mean lengUh of Average numrber
hypocotyl per, of lateral roots
plant (crn) per, plan't

6.4L :t 0,239 2,98 t 0,2'2iL

C. sativus 4,80 i 0,4ts5 2,6,3 t 0,17'5

1,96 * 0,183 1,3c1 :t 0,090

6,36 + 0,299 4,38 :t 0,280 3,86 + 0,200

C. aestivum b 5,18 -r 0,36? 3,67 * 0,290 3,58 :t 0,260

2,87 + 0,163 2,8i3 t 0,090 2',64. ! 0,2'60'

In T. aestivum the nurnh,e,r o'f lateral roots to'o suffered an inhiibi-
tion, being 3,58 and 2,64 resp,ecttively f'or 0,2i64 rns and 1,05'2 rns fumi-
gations, as co(npared to 3,816 ln sontrol series. The cobyledons of, C. sati-
vus slrowed white flecfi<s at first whickt turn in to tight hrown necrotic
areas with time (Firg. 4).

TTre effect of exltra,ust gas on tthe seed gerrnination has not heen

investlgated before, ttowever, sotrne work has heen reported on the ef-
fects of heavy rnetals sustt as, Hb', Zn, Cd, t{i, on the seod gerrnination
and growtltr o,f plants, neentioning. that, tlhese play an inhihi;t'ive role
(Paivoke, 1979; Malone et al., 19?E). Since trhese hearvy metals are
existing in the exhaust gas em,missions too togethor witih CO and NOx,
it is apparent that, it also causes an inhibition. Tihe studies o,n 0he
roadside plants o'f Brassica chinensis and B. parachinensis by Wong
et aI., (1984) reveal that, seed germinatlon and root growhtt is inhibi-
ted in these plants due to the heavy metals in tthe dust of tra,ffic orl{grn.

From,the rezuIts given ab'o,ve it can tbe concluderC tthat, the exhaust
gas fumigation results i,n an irlhirb'ition in tthe 'gfowth of seedlings as

well as seed gerrnination of the two econiomically important cultiva,ted
plants. However, f,urtther detai,le'd studies are needed in ;this direction
in order to enlighten these eftects fully.

6zF,T'

WGZOZ GAZIMN SALATALLK (Cucumis sativus L.) VE BUGDAY
(Triticum aestivum L. suhsp. vulgare) TOIHUUIITARININ QiIvtr EN"ME

vE FiDE GEILi$iMIiNE E,TKiLlER,i

Bu gahqmada, etgzaz: tga;zrrlrrt salatalft (Cucumis sativis cv. Beite
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Alpha) ve ,buiday (Triticum aestivum'surbsp. vulgare w. Curnthuriyet
75) tohumlanrun g,imlenme ve fide 'geliqj,mi ii%erindelri etkisi ara6trnl-
dr. Egzoz gaar;n' maruz huaflcla;:r tdhumlarda gi,mrlenmenin engellen-
di[i ve geciktiri,ldi[t ,sa.ptanA. Fumigasyon bitiminde kontrol C. sativus
tohunlannrn gimlealrne oranl |% WL iken, 3 gtilr, g:iilrde 1O dk 0,264 mg
gar,a mailtn hrrakrlanlarda i% 8L, 3 ,gun, giinde 3'er saat L,08.2 ma gaz
uy,g:nlananlarda %.'6A'a diiEmtiSfitir. T. aestivum'da ise .kontrolde % g8

ola"n g,irnlenrne oraru 0,,264 mP ve 1,052 rf rga zuygulananlarda srnasryla
,% gg qre % E3 olm,ugtu.r. Aynr zamanda T. aestivum'da radikula, hipo-
kotil ve dk kdk gegi,minin de engellerr..diii saptanmrqtrr.
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F'ig. 2: Growth of, radicle and hlryocotyl in 6 days old C. satirrrs seedlings at the
end of fumigation. (1: Control, 2:0,264 mo gas application, 3: 1,052 m3

gas application).

Fig. 3: Growth radicle and hypocotyl in 6 days old T. aostivum seedlings at the
end of fumigation. (1: Control, 2: O1N4 m3 gas application, 3: 1,052 mg
gas application).
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Fig. 4: A view of the C. satilue ctyledons exposed to exhaust gas.
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