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ABSTRACT

In this study, se'ed specirnen of let'buce ohbained b,y the seed contr'ol
and certification laboratory for the purpCIse of being c,erbified were

evaluated for the prcsence of seed,borne viru'ses. One of ttherse'fologieal
method, naicroprecipitati'on test and sp'ecially selected;indicatsr planbs
were used.

AII the se€d sp,sgimen tested were found to be infected by 66'7 %,
58.3 % and 42.3 % vtrfltr l-rettuce Mosaic Virus (LMV) and CucumLbe-r

Mosaic Virus (CM|V) and rboth respectively. The re'sults of experirnents
are dissussed for ttre procedures of seed ccntlol and certification.

INTRODIUCTI"ON 
:

LMV, a seed-,borne virus, occurs in all areas of the world where
lettuce (Lactuca sativa L.) is cultivated. Ttre percentage of seeO

tr,ansrnission varies 3-10 '% wibh tLle cultiva,r and age of ttre plant.
In sorn'e susceptihle cultivars, seed lranrsmissio r does not exist' (hyper-
sensitive reaction). L,n/fi/ is esta,blished as embriyo-borne in le tuce,
transmission occurs thro,r.rgh the p,ollen and ovules of infecbed plants
(ROIII0F.F, 1967; RYDER, 1964)

: 
) 1'

In is lin'own fhat LMV does not a,ffect seed germination; hqt since
dissernina,tion by aphid is rapid, epidemics can qu,icly d,evelop, even
frorn a small nu,rnJber of infected seiedlings. The virus is ef qierltly
spread by several aphid species, notahly Myzus persicae S,ulz., Macro.
siphum euptrorbiae Thos. and Aphis gossypii. Slec'ondary spread by
aphids is responsih'le for se,rious darnage. A tran'smission percentage
of 0.5 may give a total loss of crop wh,en aphid vectorrs are ac,tive
early in the season (GROGAN, et al, 1952; TOMLINSO \T, 1962). The
earliest infected lettuce planr,ts inocularted wit,tr LMV develo,ped the

1) Adapted frorn a thesis subm,itted and approved for the dqgree of, Doctor of
Philiosophy of Aegean University.
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highest rate of transmission, while seed from plants inoculated with
the sarne virus after flowering were virus free (NEEGARD, lg77).

Liettuce plants infected through tkre seed develop rno,saic followed
by ve.inal necrosis and leaf puckering depending ,on the cultivars.
rnf,ected plants are stunted and frequenily f,ail to head. Thus yield
and also tfie quality of the crop are poor (TOMLINSON et al, 1g?0;
HORVATH, 1980)

In the future, LMV could probaib,ly rbe con,trclled by using resis-
tant culbivars. However, 'because rnost of the comrn,ercial cul,tivars in
European countries and u.s.A. a,r,e susceptible to the virus, con,brol
still largely depends upon the use of Lfl\ttV-free se,ed s,tocks.

LMV is orie of the most destructive virus followed by cMV in
lettuoes. In some ar€as of the world, ttris virus is mor,e important than
LMV. CMV is easily transm,itrte,l rnechanically,al6 through endospelp
of the seed in 19 species o'f plants and i,t is the most comm,on and
destructive of ,the viruses affecting cucuribits. rt caus,es rnosaic and
sev'ere plant stunting. Leaves rernain small, crinkled and oftsn defor-
med. Fruits are also severely affected by distortion and discolaralicn.
rn lettuce, cMV causes of a yellowing and often occurs in ;.;;;ri
annual weeds comrnon in let'tuce fields like LMV (cRorwLEV, 195?;
TorMLrNsoN et al, 19?0). cMV and LMM can be carried symptornless
in sonchus asp€r, in groundsel (senecic vulgaris) and in chenopodiurn
quinoa. se,eds of these weeds may be.ahundanily pr,esent in soil (ToM-
LTNSON et aI, 19To; pHATAK, tg72).

Ttrese two viruses have been known ,for a long tirn,e on let,tuce
crop in Turkey (dzan,p, 1964; TEKiI,TIEL et at, 1969; yILTMAZ, 19g1).
FiDAN and TURKoGLU (19S4) reported that lettuce crops haa s,a
infected ra,te with L,IVIV in izmir and its seed transmission in the
same province ,by 8-g percent 'based on the indicator plants and
physical pfoperties of ;the virus, ERKAN and scFILosisER (igao) found
that LilVlv was the most widespread virus and cMV was the second
one, both transrnitted ,by seed in the main lettuce growing locations
in fur{<ey by us'ing indicator plants, serol'ogy and parbicle morphology.

Tlhis study was. undrertaken to identify whether the certified
seedlots of let'tuce were infected with any seed-transrnitted virus (es)
being sent to the Seed C,ontrol and Certiti.utio" 

-iunrout*V.

IVIATERIALS and ME[[IoDs
r.ettuce, seedlots were obtained -frorn ,the s,eed contr.ol and certi-

ficaition La,boratory. They consist,ed of 11.g ',% (g2 sarnlp,les out o,f 2,6g
sarnples as total) of tLre to,tal seed 'b'eing sent the labora.rtory for besting.
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Extensiv,e investigations were p,erf'orrne'd on suitatb'I,e test plants
for de'tection and differ,entiation of LMV an'd CMV. Tlhes'e include;
Chenropedium amaranticolor Costa an'd R'eyn, ,Ch,encpodiurn quinoa
Wild., Nicotiana debneyi Dtomin., Nicbtiana glutinosa L'., Cucumis sa-

tivus L. Seeds of indicator plants w,:re sown periodically in trays to
meet the r,equirem,ent of the studies. TLre seedlings were then transfer-
red into pots with the st'erilized s'oil. In'dicat'or test se'ries were incu-
bat,ed at 3500 to 5000 lux li$h,t int'ensiby'fcr 16 hours a day at 18"-25" C

(NOORDAM, 1973).

Fo'r m,eahanical inoculation, indicator plants s/ere sprayed with
500 mesh carborand'um and aft,er inoculation were /created wil,h wat'er'
Phospha0e b.uffer containing 0.5 % sodium sulphite and 0'1 % tiogli-
colic acid were added. Then they were placed in the incubaticn rocm'
In 'order to achieve pur,e isolates of th'e virus conc'ern'ed, inoculations
of single lesion wer,e refered.

In thr,e'e to four w,eeks, th'e inoculated plan,ts were che'cl<ed for
the incidence of infection ,by serology. The sap of l,eaves fro,m infected
test plants showing clear sypto,ms wsre diluted with distill,ed water
(1: 3, w/v) and centr'ifuged for 15 min. a 3000 rpm. Juice was cleared
by sieving through filber. The antisera to CIMV and LMV (the original
titres of LMV and CIVIV is 1/128) in.Iebtuce were diluted as 1:4 with
0.9 % NaCl.

Ferforming the micro-preciJp,iitation t,est, a drop of inoculurn (0.03 -
0.05 rnl) were pla'c'ed of a sterile microscope glass and diluted an'tisera
were ad.ded onto it. Labeltred glasses w,ere then incurbated at, 25'C f.or

an h,our in we,t petri dishes. At the en'd of this incuibation perioC, the
glass,es were 'exarnin,ed i'f any precipitaibion occurred. under xBO to x100
magnifica,tion. Ttre one that pr'ecipitated was recold,ed as + + +, + +
or * dep,en'd'ing upon th'e severi'ty of p'recipitation.

In this paper, the term alnfected Sie,eds> re'fers to seed conta'mi-
nated wittr virus in/on meaning that s'eed I'ots were a mixture of in'fec-
ted and healthy seeds.

RETSULTS and D,ISCUSSION

32 lettuc'e samples received by the lahoratory for heing cerlified
were tested by means of both biological and. serological detaction
techniques. As symptoms occurred ,on test plants se,e'med to ibe LIVIV

and/w CIMV, aft,er singilre-l'es'ion inoculations, ftey werre re-tes'ted
against antisera of these two viruses. According to the results, infec-
tion rate with LMV and CMV were estimate'd to be 66.7 yTo. (eight
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Y. etQEK and U. YoRGANCI

sarnples) and 58.3 %_ (seven samples) 1r-aspsgtit ly. Percenbages of let-
tuce samples that conta:ined both viruses was 42.73 % (five samples)

(Tab,le 1).

while c. quinoa showed systomic symptom by inoculat,ion wtth
LMV whereas C. arnaranticolor gave local lesions only with the same

vir,us. CMV caused local I'esions on fhese two indicator plants. Sorne

Iettuce sarnples were infected with bot'h I-rMV and CMV a't the same

time. Ttrey were distinguish'ed each other hy qpptomatology and sero'

Iogy (MARROU und MESSIAEN, 1967).

As it is seen from, th,e ta,ble 1, i,miporbed see'ds of cvs. NRI ?910 and
Paris Islaord w,ere,botlh free of infection. This is an important indica-
tion ttrat th,e production of virus free seed is crucial as I(IilIBIJE et al,
(19?5) pointed ou't. In contrast to this, hal'f of the seed'lobs received by
the laboratory such as Yedikul'e cv. 44 and 5701, wh,ish cover mo6t
production areas in the rlegion, v/'ere found to lbe totally or highly
infected.

The earliest infected lettuce lplants wiflh I;IWV or CMV dwelopsd
wi'th tjhe highest rate 'of transmission, while s'e'ed fr'om plan'ts inocu-
lated with the same virus after flowering were virus fre'e (NEIE,GARD,

L977)

CMV and LiVtrV are transmirt'ted,by aphids to lettuce crop as non-
persistent rnanner frorn ttrre inf'ectious plant in or around 0he field.
These plants may be eit'her lettuce plants grown by infected seed o'r

several annual weeds comrnon in let,tuce fields. LrMV can ibe carried
sSrmptornless in Sonchus asper, Senecio vulgaris alrd C. quinoa; wh'ere

as'C'MV is see'd-transmitted and often syrnptomless in Seneoio vulgaris,
Urtica unens, Matrioaria spp. and Capsella bursa-lmstoris (TO'MLIN-

SON, 19?0; PROWIDENITI, 1980).

Unfortunately, according to the rules. the inspeoter classifies the
cnop by nurmber of p,lants wittr symptoms in the field. According to
the our experirnental results, field controls need lahoratory check o'f

the seed sarnples with biological and / or serologica! tests regularly.
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SE,ED. BORNE VIRUS,ES OE' LETTUCE

oznr
snnririrAlr MARUL ToHUMLART!{DA ToHUrvrLA TAgTNAN

vtnusr,RnrN SApiIANMASI

Bu gahgmada, Tohumluk Kontrol ve s,ertifikasyon Lahoratuvanna
ser,tifikasyon arnacryla gtinderilen rnarul tohurn orneklerinde to,hurnla
tagrn'an viriisleri,rl varirfr"araqtrnlmrqtrr. sis,ternik ve lokal ilezyon ve-
ren test bitkilerinin agrlanmasrna dayanan indikartor bi,bki testi ve
mikropr'esipita,syon serolojik testi, rnarul tohumlarryla taqman virtis-
lerin araqtrnlmasmda kullanrlrmgtrr.

Laboratuvara gelen 32 marul tohum rirne$ind,en, sekiz ornekte
7o 66.7 LMV, yedi drnekke ,% 58.3 CMV ve 5 <irnekte de % 42"78. ,ora=
nrnda i[<i viriis karrqrk olarak birlil<,te bulunrnu,gtur. usonuqlar tohurq-
luk kontrol ve sertifikasyon agrsmdan tartrqrlmiqlrr.
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Detection of Cucr.rmber Mosaic Virus Strains by Latex Flocculation
and Protein A-coated Latex-linked Antisera Tests

Filiz ERIUNQ

Department of Plant Protection, Faculty of Agriculture,
' 100. Yrl University, 65O80, Van, Turkey.

Ats'STRACT

Cucurn'ber mosaic v,irus yellow strain (CMV-Y) and Z,innia strain
(CMV-Z) were detected by laiex flocculation test (LlF test) in which
gamrna-globulin fraction of CMV-Y anitiserurn coated hy latex par-
ticles a.nd by protein A-coa,ted latex-lint<ed antisera test (PALLAS
test) in wh,ich latu.x particles coated with protein A ,before sensirtizatiorr
witrh antibody were iused. Both serological tests, can aesily be applied
to CMV strains and can d'etect th,ena in very shor,t tim'e. Crude saps

and purified preparations of tbo,tftr strains were use'd as antigen. Better
results were c'btained by PALLAS tests than thos"e of I-lF test.

INTRCIDIrcTION

The mosaic type virus infections of cucurbitac'eous plants cause

simil,ar ,sy,mptoms which can not be diff'erentiated visually. Tth'erefore,

the indicator plant react ons and the serologi,cal assays play irnportant
roles for d.etection of 'fhose virus infections. The serological assays
are usually specific and sensitive enourgh to detec,t the viruses even
in individu,al in'sects (Hitbitro and Kinrura, l9B2). They also provide
the rapicl dretection of plant virus infections.

The labex flocculation (LD test was found to 'be a rapid and
usef,ul proc,edure for detecting pl'ant viruses (Bercks and Querfurth,
19169, 19?1, Koenig e't al., 1979, Ornura et al., 1984, Siomowiyarjo et al.,
1987). Using the latex coated with antibody or its gamma.globulin
fraction, rnuch iower virus csnc'en,trations could be dei,ected than with
slide prrecipi'tin or agar gel dourbl'ediffusion test (Bercks and Querfur,th,
1971).Itrowever, the test is not ad,aptalbtre if the avaibl'e antiserum has
low titer or contain some inhibitory compounds (Sromonriyarjo et a1.,

198?). Thes'e disadvantages could be successfuliy overcom'e by coating
the la,tex particles using protein A befor,e su.nsitization with antibody

This research was supported by Matsumae, International Foundation and Saga,

University of Japaa.
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DETECTION OF' CUCIIMBER MOSAIC VIRUS STIRAINS

and this procedure was called latex-linked antisera (PALLAS) t,esb
(Querfurth and Paul, 1979).

Ttris paper described a comparison of the sensitivity of LF and
PALLA,S tests for detecting cucumh,er rnosaic vir'us yellow and Zinnia
(CMV-Y and CMV-Z) strains.

CMV strains: Y anC Z s'trains of CMV wer,e mainta,in,ed in tohacco
(Nicotinia tahacum var. <6arnsun NN) plants at Saga Univ,ersity,
Plant Pathology Dep,arbment and purified as descrih,ed in Ozyanar and
Sako (1978) 6 days after ino'culation. Th'e t'ests were do,ne,with purified
preparations and crude extracts of inf,ected toibacc,o plants. The crude
,extracts us,ed in FL test were pr'epared by grinding 1.0 g l,eaves with
1.0 ml 0.05 M Tris.IlCl ibuffer, p[I7.2, conbaining 0.02.%, Tween 20 and
0.02 % polyvinylpyrolidone (PVP) 40 000 (Tris-HCl bu'ffer-TtrO) in a
mortar with pestle. After squeezing through two layers of gau,se, the
sap was th'en centrifuged at 6 000 rprn for 15 min and was used as
antigen in the tests. The proc'edure wars also used to prepar.e ant,igen
in PALLAS test, except that the extraction m,edium was 0.1 M glycine
buffer, pH 8.2, containing 1.0 % salin'e, 0.02 % Tw,een 20, and 0.02 FVp
(glycine bufferSTPo).

CMV antiserum: CMV-Y antisemm was kindly supplied by Mr.
Mareda (Okayama University, Japan) and was us,ed throughout the
research Garnrna-gl,orb,ulin fr,om rarbhit antiserum against CNIV-y was
prepar'ed by a m,ethod as d,escrirbed hy Clark and Adarns (1927).

LF test: The assay method of Bercks and eu,erfurth (1g?1) was
adopted in this experim,en'r,s. The t,ests wer,e carri,ed oub wibh a sus-
p,ension of Bacto lat,ex 0.81 pm (Difco Laboratories, D,etroit, Michigan)
which hacl been sensitized with gamma-globulin of cMV antiserum.
In the pr,eliminary tests, garnma.glob,ulin conc,entration of 100 vg/ml
resulted in ,b'est detect,ion of s'everal concentrations tested.

Latex was firstly sensitized by diluting 1 part oi latex suspension
with 14 parts of 0.15 M NaCl. Th,e mixtur,e of an equal volum,e of
gamrna-globulin in 0.05 M Ttis-HCl buffer, pEI 7.2, and the diluted
latex suspension was incubated t hr at 2s'c with occasional stirring.
It was then twice wash,ed by a c,entrifugal fo,rce at 6000 rpnr for B0
min, sucking the supernatant and resuspending the p,ellet with Tris-
HCI huff,er-TPo. The finat pellet was r,esustrliended in the same buffer
containing 0.02 sodium azide (NaNs) and was stored at 4c before use.

The tests wer,e don,e in polystyren'e microtitre plates (wako pure
chem. Ind. Ltd.) Tkre sensitized latex was used rby adding 25 g,1 sus-
pension to 50 pI antigen preparation. The plat'es were shaken at about
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100 oscillations per minute tor 15 min at 30PC. De'tection end point
was determin'ed as the as th'e highest dilution of extracts frorn infec-

ted leaves or minimunr concentration of purified virus which resulted
in visitbl,e flocculation.

The reactions were inv,estigated under steneoscobia rnicroscope.

PALLAS tcst: Ttris procedtrre was employ'ed according to the rnet-

hod of Quer.furth and PauI (19?9). In this tests, la,tex pa' ticl,es were

cg4ted with protein A befone sensitization with antibody. Pro,t'e'in A
(Zyrnw Larboratories) was dissoirved in distilled water containin'g 0.05

/o NaNa at a concentration of 1.0 rng/ml. Before used, it was furfher
diiuted 200 tirnes with 0.1 ,NI Glycine 'buf,fer pH 8.2 con'taining L.0 %'

NaCl. tatex prarticles were coAted wittr protein A by rnixing an equal

volume of latex suspensio'n diluted 1:14 with O.15 M NaC'l diiuted prg'
tein A. The rnixture was incuba,ted at, 20PC f'or 4 hr with occasional

stirring.

It was then fur,ther incub'ated wernirght at 4C. To t'he final sus-
pension, 0.5 % NaNg was ardded. The protein Alat'ex complex was

coupled wirth garnrna.glo,bulin iby mixing an equal volume of solu'tion

and 100 vg/rnl gamrna-glohulin {rom rabrbit antiserum diluted in
Glycine bu.ffer-E;TF0 containin'g A.02 % PVP, 0.02 '% W'leen 20 and

1.0 %,N,aCl. TTre mixtur,e was then incuhated and washed in the sarne

way as those for co'ating of the latex with protein A. T'o the ready

PAI;LAS compl'ex. 0.05 NaNe was add'ed.

'fhe floccula,tion procedure o'f PALLA'S test was principally iden-
tical ,to of IIF test. In tbOth tests, shal<ing time of 15 rnin and inouba;
tion time oI 30 m,in at 25oC were the b,est conditions.

Ektractio,n )buffer and heatfihy tohacc'o sap wer'e used as conbrols

in both assays.
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RESULTS and DISCUSSION

Results of both assays were estirnated as shown in the tahles 1

and 2.

Ta,ble 1. D'et,ection of fu,rified cIW strains by latex flocculation (LF)
and prot'ein A-coated latex iinked antisera (pAL[lAS) tests a)

Virus V,isirble flocculation a,t virus concentration
strain (pglm]) nl

0.110100

0/s0/90'/ee/sc\tttt-z s/e
LF

0/eo/s0/se/sCMV-Y s/s

CMV-Z e/s 0/e9,/9 s/e' 0/sPALLAIS
CMV-Y 0/e 0/e

a) Dafia of three exp,eriments using three we,lls at each.

b) Nrmerator: Nurnrb'er of wells showed flocculation.
Denaminator: Nurn'ber of wells used.

Table 2. Detection of cMV strains in crude extracts of infect,ed tobacco
leaves by latex flocculation (LF ) and. protein A-coated latex
iinked antisera (PALLA,S) tests a)

Test Virus
strain

Visihle flocculation at dilution of b)

10 100 100 10 000 100 000

s/ee/es/s

CIMV-Y e/e o/e o/se/s 0'/e

LF' c:nil\l-z o/ee/s o/e 0/so/9

Healthy 0/e a/e 0/e 0/s 0'/e

CMM-Y e/s e/s e/e 0/e 0'le'

PALLA,S CNN-Z e/s s/s 0/s 0/s 0/e
Heaithy 0/e 0/e o/e0/s
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b)

Data of hhree exp,erim,ents using 'three weils at each.

Nurnerator: Num;ber of wells showed flocculation.
D'enaminator: Numb,er of wells used.
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As shown in Tahl,e 1, rninimu'm detectaible c,oncentration of puri-
fi'ed CMV-Y and C'\lfi,l-z 'strains tby L'F test was 10 pg/ml, for both
stnains comrpared wiLh 5 W/mI by PALL'A'S test. When the antigens
in crude extracts wer,e exarnined, PAT.il,AS t'est proved to be more
sensitive bhan L'F test, resul'ting in 1000 times for CMV-Y and 100

tirnes for CMV-Z where as ttrese results were 100 times for CMV-Y
and 10 times fo'r CilVIV-Z r,espectively in LF test. No flocculati'on was

observed when crude extracts of healthy tob,acco extracts were tested
(Table 2.)

Accoding to th,e da,ta oib,tain,ed, it was found that sensitivity of
PALLAS test for detecting CMV strains was higher than of LF test.

In PALLAS test, prot'ein A enab'les garnrna-globulin to a tach p,er-

fectly onto latex particles. It is also poss'ib e that if protein A h,ecomes

attached to the Fc portion of garnma-glo,bulin, 'the antigenic sites of
ati the globulin molecules should ibe free to react wibh antigen (So-

mowiyarjo et a1., 1987).

Since th.e other serological proc'edur'es'were also f'ound to 'be useful
for de,becting CMV (Ozyanar and 'Sa[<o, 1987), the present results
wiII extend bhe poss;lbilities to chsose the b'est detection me'thod for
CMV that archieves the rnost accuracy under certain experimen al
condition.

6zg"l
HTYAR, MOZAYTK V1RUS TRKLARTNTN LATEX qoKTIURNIE; VE

PR.OTETN-A KAtr,LI LATIEX'E BAGLI ANTIiSERUM TESTLERi
ir,n tnsnit'i

Hryar rnoaayrk virusuntln san (CMM-Y) ve Zinnia (C1W\I-Z) trk-
larr, la,texle kaph CMV-Y antiserumunun kuXlamldt$r latex g,iifi<tiirrne

(LF testi) ve antikorlarla hassaslaqtrnlmadan tince lat,ex par'tikiiileri
nin protein A ile kaplandr$r antiserumun l<ullandrft protein A tcaplt

latexe ba$Ir ,antiserurn testi (PALLAB testi) ile s,erolojik olarak tesbit
edilmiq,tir. H'er iki testte de, CMV-Y antiserurnunun garnma-globulin
fraksiyonu l<ullanrkmqtrr. Yaprlan gahgrna sonucun'da her iki testinde,
CMV rrkl,anna kolayh[<la uygulana,bildipi ve krsa bir siire iEinde tesp,it
etti$i g<iriilrn'i.iqtiir. Tlesttrelbir,birl'e'ri il'e kryaslandr$mda, PALLAS tes-

tinin, LF testine orania daha hassas olduSu gtiriilmtiqtiir.
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lnvestigations on the Detection and Seed Transmissions of the
Virus Diseases Occurring on the Pulse Crops in Aegean Region

l. The identif ication of viruses infecting pulse crops in
Aegean Region

Urm ninnNt Urrti voncaNcrz

ABISTRACT

Leaf samtp,l'es were collect,ed frorn the puis'e crops growing areas
in Aegean Re,gron. Mechanical inoculations were m,ade to the cerbain
test plants.'Tlh,e viruses in th,e sarnpl'es wer,e de'tected acc.ording to the
sympto,ms on test plants. In furth,er studies, the dil.m'tion 'end poinbs
and therma,I inactivation p,oints o,f the virus,es in question were deter-
mined. Th'e det,ecti'on of the viruses was aompleted b,y serological t,ests.

INTROD['CT'IOT{

Pulse crops ean ibe easily grown in various clirnatical conditions.
The3z contain high percentag'e ct pr'ot'ein an'd th'e R,hizobiurn b,acteria
in their roots that can fix free nitrogen of air and convert it into the
form wh,ich plants can us,e. Th'e,re,for'e, t'hese crops are grown by prog-
ressively increasing int'erest iby the gr.owers (39).

According to the statistical data, pttls,e crops have aoverred 9,7 %
acreag,e devoted to the field crops in T'urkey. With an cultivat,ed area
of abo,ut 10 and the pr,oduc,tion of 9 %, p,ulse crop$ (chickpea, broad
bean, b,ean, l,entil, cow)prea, pea, soylbean) are grown in B Provinces
(Aydrn, Bahkesir, Qanakkale, Drenizii., 'izrnit,IManisa, Mu.Sla, Uqak) of
Aeg,ean Region (4).

It is certain tha-t vari'ous pests and dis,eases attack ;these econo-
mically impor,tant crops. Although it may chang'e a,ccording to the
variety, it is ohvious that the crop losses due to the virus dis'eases are
about 20 % (L2). Ano'ther irnportant fact is that the virus,es of pulse
crops are mostly s,eed-transmitt'ed. llvfiain nrirus,gs infecting ibroaC troean,

boan and Soybean in Turkey have b,aen rep,orted previo'usly 2, 10, 13,
L6,32,35, p8, 42, 44, 46, 47).

T,his study has been c'onducted from 1985 to 19BB in A'egean R,3,gion
in ord'er to determine tkre virus dis'easres affecting pulse crops. Surveys

1) Flant Protection Rese,arcLr Institute, Bornonra, iZmir,zTtIRI(EY

2) Department of Plant Protection, Faculty of Agriculture, Unlversity of Ege

lzmir, TURI(Ey
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were canied out in 1985-1986 to collect the leaves of plants with virus-
like symptoms.

MAIERIAL, and MEf,HODS

L,eaves o,f chickpea, broa'd b'ean, ;b,ean, lentil, cowprea,, pea and soy-
bean with virus-Iike syrnptoms are collected from the eight Provinces
of Aegean Region. Ttren, thes,e samples were homogenenized with mor-
tar and p,estle using 0,1 - 0,01 M phospharte bruffer (pH. 7.0). For bean
samples 0,1 % 2-Mercapto ethanol and for soyh'ean samples citrate
buffer and 0.1 %. 2-Mercapto ethanol wer,e added to this buffer. In
addition, srnall amount of carborandum dus,t (500 Mesh) was added
into the inoculurn as an abrasive. T',hen, the in'oculurn was applied to
host plants rnechanically. After inoculations the I'eaves w,ere rinsed
with tap water. Frimary leaves of legunain'osae piants, cotyledon leaves
of cucufbit plants and 3-4 true.leaf of other hosts were used for ino-
culations (Table-l). Th,e tes:t plants were observed after inoculation
for symptom development.

The sap of systernically infected leaves of pulse crops cultivars
an'd N. clevelandii werie used as th'e source of inoculurn in th,e test of
dilution-end point and therrnal inactivation point. These tests were
made on C. amaranticolor and C. quinoa.

The serological t,echniques used were micropr,esipition drop tests
on slides (5). Antisera wer,e kindty supplied from L. Large (Drenmar[<)
and Dr. H.L. Paul (WGermany).

RIESULITIS AND DISCUStsION

M'echanical inoculat'ions were m,ade to the test plants and 102 of virus
isolat,es wer'e otbtained from 225 samptres. Thes'e isolates wer'e put into
groups consid,ering that they produced some symptoms on test plants.
Then, 13 isolates wer'e,selected for the de,tection of v,iruses on th,e wid.er,
host rang'e and viruses were i'denti'fied" iby their h'ost reactions in Table
1. The physical properties of the isolates ar'e shown j.n Tarble 2. The
isolates which showed positive serological r'eactions are in Table B.

Thirteen virus i,solat,es wer,e identifi'eld hy host range, symptoms
produced cn djfferential and diagnostic hosts, physicat properti,es and
serology.

T,Wo different alfalfa mosaic virus (AMV) strains (chickpea N_3
and lentil M.2 strain) were found according to the sympt,oms rproduced
on test plants. Ttwo isolates induced local lesion on c. amaranticolor
and c. quinoa. N-3 isolate caused chlorotic ring spot and necrotic local
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lesion on N. tabacum, <Whi'te Burley. M-2 isolate gave rise to necrotic
local l,esion on same pl,ant (,Fig. 1-2). These differ'enc'es may result
from the use cf different strains (9, 23, 24, 26, 28).

Bean y,ellow mosaic virrus (BYMM) (F-3 and F-6? isolates frorn
bean and Be-2 isolate from pea) produeed chlorotj.c local lesion and
mgsaic on C. amaranticolor. Ba-2 isolate (broad 'b,e'an) of the sarne vi-
rus had chlorotic local lesion o,n sarne plan . Bs,J2, F-3, F-67 isolates

induced chlorotic local lesion on sarn'e plant. Ba-2, F-3, F-67 isolates

induced chloro,tic rinrg spots and necrotic local lesions on C. quinoa
(Fig. 5). T?rese differences neay r,esuilt from the {rs€ of differant strains
(6, g, 2t, 27, 31, 36, 4'5, 47) .

Broad b'ean stain virus (BBBIV) as a, second virus was id'ent'ified
on broad hean. callsed local lesions on C. quirroa and V. unguiculata
but nol syrnptorms on C. amaranticolor (Fig. 3). These syrnptorns con-

firrned the findings in previous reports (9r, 15, 18, 20, 33', 39).

B'ean comrnon mosaic virus (tsCMV) has widespr'ead distryi'bution
on heans in Aegean Region. F-62 isolate (Bean) caused symptoms on
test plants. 'Trlees,e symptoms wer'e sirnilar to 'bhat, of previous repor,ts
(2,7,9,36, 38).

C,owpea aprhid-borne mosaic virus (Caib,MM) produced locai le,sions

on C. amaranticolor, C. quinoa, N. tabacum <White Burleyrr but no
symptoms on N. glutinosa, G. glob,osa, C. sativus an'd N. clevelan':lii
(Fig. 4). These rresults were similar to ttrose in literatures (9, 14, 11, 36) .

A second. virus also isolated frorn cowpea was cucurnh,er mosaic
virus (CMV). 86-26 isolat,e caused local lesions on C. amaranticolor,
C. quinoa, C. album, N. tahacum: <White,Burley> and systemic rnosaic

on N. clevelandii, N. gutinlosa and C. sativus. These results have also

been confirrnred by literature (19, 30, 36i 40).

S,Bcond vi.rus was i'd;ntifi'ed as p'ea s,3'erd orne mosaic virus (PsbMV)

on pea. B'e-9 isclate cau,sed local lesions cn C. amaranticolor, C. quinoa,

C. murale ,but nO syrnptOms O.n C. sati:vus, N. tahacurn <tSrarnsun> V. un-
guiculata and D. strramonium.

The res'ults obtained frona the,se studies have agreed with the stu-
di'gs rnad'e in various countries (L, 22, 34, 4'I).

SoytSsan mosaic virus (SMM) (S-1 isolafie) induced local lesion
on C. amaranticolor, C. quinoa, C. album but no syrnptoms in C. glo-
bosa. C. sativus, D. stra.T nonium. Itrowever, solme workers (8, 11, 73, 25,
43, 48) have rcported positive resulrts.

The certain physical propenties of viruses und,er study were deter-
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mined. Dilution end points for ail isolat,es were 10-B . 10,-4 in exception
of chickpea and ,lentil isolate of AMV which was found to ibe 10-z - 10-3.

Thermal inactivation poinbs of the isolates were as, foliows: b0-
55"C for BVMV F-3 isolate; 55.60'C for Ba-2, F-67, F,-{6i2, M-2, Be-2,
Be-9 and S-1 isolates; 60-65'C for N-3, Ba-1, Ba-19, El6-1 and 8o-26
isolafes. The physical properties (dilution end points and thermal
inactivation points) of these,isolates .were also confirm by the data in
the previ'ous works (,6, ?, 8, 9, 78, 2;2).

Serological assays were'performed with the antisera supplied frorn
a;broad according to the microprecipf,tin test. Posi'five reactions were
obtained be'tween N-3, M-2 isolates and AMV; Ba-l, Ba-19 isolates and
BBTSV; Ba-2, F-3, F-67, Be-2r isolates and tsiVIVITV; F.i62 isolates and
BCMV; B5-1 isolate and Carb'MV; S-1 isolate and SMV.

As a result of this study, hroad b,ean sta[n virus and pea, seed-borne
mosaic virus ane the first records and ibean yellow mosaic virus our pea
and alfalfa, mosaic virus on chick pea and lentil seern also, to be the
first record for T\rkey.
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6'zn:t
EGE BOLCIEISiNDIEKI tsAKI,AGiL ETTII<iLENiNDE GORNTT;NW VINUS

IIASTALIKLARININ TANII"AN'MASI VE TOHUMI"A TASINMA
DTIRIIMLARIT\TIN BIELiIRLET{IMESI UZrcNINE ARAI$TIRIMALA,R
1. EIGE BOLGESINDE YEMEKLIK tsAI<I,AGiLI,ERDEi GoRULEN

ViRIlS HASTALIKT,ARININ TANII,IANIIVIASI

Ege BtiJgesinde yernekiik baklagillerde grirtilen virus hastahklal,
test b'itkil,erinde olugturdufu belirtiler fiziksel dzelliklerine ve serolojik
testlere gore tamlanrnlqtrr. 198'5-1986 yrllarrnda ESe B,ri,lgesi baklagit
ekiliq alanlannda virus ibelirtisi gtisteren 225 ornbl< rtoplannlqtrr. Bu
orneklerin test bitkilerine yaprlan inokulasyonlan sonucunda 102 virus
izolatr elde edilmigtir. izolatlar, test bitfl<ilerinde oluqturdufu ,belirti-
Iere gcire grup,landrnlrn4 ve tanrlama gah,gmalarr 13 izolatla, konukgu
dizileri geniqletilerek yiiri.irt ilmtigti.ir.
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Ta'ble 1. Reactions of best plant used for identifying the virus diseases on pulse
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VIRUSES OF' PUI,SE CROPS

Ara,qtrrma brilgesind,eki nohut ve mercimeklerde Yonca Mozayrk
Virusu (AiMlV); baklalarda Bakla ,Benek Virusu (BBiS[/) ve Fasulya
$an Mozayrk Virusu (,MYMM); fasulyelerde, Fasulye Adi lVlozayrk Vi-
rusu (BCIVIIV) ve Fasulye ,San lVlozapk Virusu; 'boriilcelerd,e B,iirii]ce
Afid Kbkenli Mozayrk Virusu (CalbMIV) ve Hryar Mozayrk Virusu
(OIVIV); bezelyelerde, Fasulye Sarr lVlozayrk Vir,usu (:tsezelye Nloza-
ytk Virusu), ve Bezelye Tohurn Ktil<enli Mozrayrl< Virusu (Ps-ibMV) ve
soya fasulyelerjnde Soya Fbsulyesi Mozayrfi< Virusu (SMV) sapLtanmrq-
trr.

S,aptanan viruslann fiziksel cizellikleri ara;trrrlmq, son seyreltme
nol*ssr; AMV'nun 10-2 - 10-3 difer izolatlann ise 10-3 - 10-a olarak sap-
tanmrEtrr. Srcaklil<ta inaktiflegrne noktasr BYMV (F-3 izolati) 50-55'C
AMV (M-2 izolatr), BVMV (tsa-2 ve Be-2 izo:Iallarr), Ps-lbMV ve SMV
igin 55-60'C, AMV (N-3 izolatr) BtsSV, Ca-hMV, CIMV igin 60l65'C ola-
rak bulunmugtur.

Serolojik testler, yurt drqrnda sa$lanan antiser,urnlarla mikropre-
sipitin yonberniyle yaprlmrgtrr.
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1. L*eaf of N. tatbacum <White
Burl'ey> showing conc,entric
ring spots caused by AMV
(Chicpea isolate).

VIRUSES OF PULSE CROPP,

broadbean stain
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2. Leaf of chicpea showing
systernic mosaic and malfor-
mation caus,ed by AMV.

#
"q€.

s*k

3. Symptoms caused by virus on broad b,ean.
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$lFf$i,iiffi

4. Laeat of N. tabacum <Sam-

sunr showing local lesions cau-
sed by C a-b MV.

5. Symptoms caused by PMV
on p,ea.
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Studies on Chemical Control of Sunflower Downy Mildew
(Plasmopara he!ianthi Novot.) and on Resistance of

the Pathogen to MetalaxYl

Emin ONAN Ayhan KARCILIOGLU

PIaIt Protection Research Institute, Bornova-Izmir, TTJRKEY

ABSTRACT

The eff,ects of Previcur N (proparnocarp hydrochloride, 122 g/1,

w/v),C€r,0s'&ll P (quintozene, 180 g/kg, w/w) and Aprin 35 SD (rneta'

laxyl,S50g/kg,w/w)aredeterminedondownymildewofsunflowet
lPlasrnOpara helianthi Novot.) 0,s ;se€d 'treatment. Besi'd'es, to find

wh,ether P. he'lianthi acquires the r'esistance to rnetalaxyl, it is carried

out by small field plots and under the controltred conditions.

It is seen that Aprin 35 SD is effective to downy rnild'ew but Pre-

vicur N and C'er'esan P are not. It is d'etermine'd that the sensit'ivity

of P. helianthi decreases to low dos,es of Aprin 35 SD 'but does not tO

above tkre dose of 200 ,gram an'd he disease occurs at th'e dose of 200

g as from 12th transfer.

INT'RODIrcTION

Plasmopara helianthi Novot., which is a soil and seed iborne

pathogen,:causes one of th,e most important dis'ease of sunflower i.e.

oo*tty mild,ew. under the favoura'ble conditions, pathogen may cause

disease on ,average 70-80 % of the plants in the field and give rise to

plant ioss at the important rate (Zimm,er, 1971). In Aeg'ean Region,

farl'n,ers So\ / over again when the great amounl of seedlings are destro-

yed by the pathogen during the we't days after sowing'

Fungicide treatments to con,trol the disease could not be efficient

r.rntil the fungicides of phenylarnid'e gloup have been thrown on the

marrket. Investigations on this rnatter hrought to light that the fun-

gicides in question wer,e highly effective to downy rnild'ews on many

ptants uup..lttty (Cohen et a1., L9?9; Crute, 1980)' It was found that
ihuru was also a sirnilar effect on d,owny rnildew of zunflower (Sacks-

ton, 1981; Vernescu and Iliescu, 1981; Maden, 1982; Nikolov, 1982).

In this study, it has heen inv'esbigated the effects of Previcur N,

Cer,esan P and Aprin 3r5 SD to dovmy miidew as se'ed treatments' In
addition, b,ecause of the capacity of the pathog'en to build up resis-

tance to rnetalaxyl when it causes'symp'toms on the leaves (Davidse
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CONTR"OL OF' SUNF'I..OWER DOWNY }[I,DEW

et aJ., 1981), it has also jbeen studied wh,ether dhe pathogen can acquire
resistance to this fungicide when applicated as seed, dressing.

MASSERIALS and METEIODS

seeds of vniimk 8981 which is knorwn to be a sensitive variety to
P. helianthi and the fungicides in Talble 1 were used. Treated seeds
were sown in the infest,ed plots.

Ta'bl'e 1. The fl.rngicides used to dovrny mildew of sunflower
(P. helianthi) and dos,es

Fungicides Firm a.i. and Formu-
p,ercentage lation

Dosage
prep./100
kg s'eeds

Ap,rin 35 SD Ciha-Geigy

)))
Previcur N TiirX<-Hoechst

)) ))

crBf€EOil P Bayer
))D

metalaxyl, SD'
350 g/kgw/w

)
))

))

)
))

prqparnocarp LC
hydrochloride,
722 gfl, w/v
quintozene, D'ust
7B'0 g/kgw/v

D

))

)
))

))

))

))

))

600 ganr

500 ))

400 ))

300 )
200 D

100 ))

2 liter
1))

500 grarn
40'0 ))

S'mall Plot Experiments: Tr'eatm,ents w,er,e don,e,as a seed-dressing
befor,e sowing. F"or h'ornogen'eous tr,eatrnent wi,th dust formulat,ed fun-
gicides, seeds \M€r'e moistened before not being mix,ed fungicides (1 iiter
waten/100 kg seeds at Aprin Bb sD), th'en fungicides wer,e add,ed and
mix'ed completely. wi'!h liquid formulated fungicid,e, s,eeds and fun-
gicide were shaken ;together. To facilitate the disease ernergsnce, plots
wer'e water,ed. 'every other day by lbeginning just after sowing. When
the plants were at the stage, of four 1eaves, diseas,ed and healthy plants
wer,e counted and th'en disease r.atio was d,eteru-nined. ,Efficacy of fun_
gicides wene calcula;t,ed according to A,bib,ott and the d,i,fferenc,es among
th'e ef'ficacies were found out by F tests. Ekrperiments wer,e designed
in accordance with randomized blo,c[<s with thr,e'e replicates.
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In 1985, the characters of the experiments consis;ted of 400, 500,

and 600 grarn of Apr,in 35 SD, 1. and 2 lit'er sf Prrevicur N and 400 and

500 grairn of Ceresan P and con'tro'I.

In 1986, on the Other hand, th,e charact'elS w€l1e rnad'e up of 100,

200, 300, 400, 500 and 600 gtarr- of 'Aprin 35 SD and control'

Lahoratory Experiments: sporangium susp,ension wa.s prepared. by

using th,e leaves wiih sporangia of the diseased piants at the dose which

the disease occur,ed. Seeds were artifically inocula'ted with sporangium

suspensionaccording'toCoh'enandsackston(1973)'Paihogenwas
transferr,ed to hlgh doses from low ones'

The seeds treat,ed with 100, 200, 300, 400, 500 and 600 grarnllO0

kg seeds doses of Aprin 35 SD wer'e aliowed to germinate ofi sterile

nt,ottting pape,r for 3 days. Germinat'ed seeds w'er'e imrner'sed in a sus'

pension of 100.000 sporangia/rnl in distilled water at 18'C for 4 h and

then they wer€ sown in Pots.

Exp,erirnents wene desigrled according to randornized plots with
? characters (6 doses * 1 control) and 5 replicates in 1986 and 4 rep-

licates in 198?. 15 seeds in 198t6 and 20', seeds in 198? wer'e sown per

pot.

Th,e pots w,ere placed on lb'enches illuminated with 40 w fluores-

cent turbes. Light intensity was ahout 13.000 lux. Day le'nght was 14 h

and ternperature was 20 T 2"C'

Ten day old infected seedlings were cov'ered wi'th plastic hags for

about 20 h in order to stimulat'e the sporuiation on csbyledons.

Evaluations were done 'by counting ttle diseas'ed and healthy

plants per pot and the dis,ease ra;tio was d,eterrnine'd at the characters'

Above rnentioned proc,edures were r,epeated 4 times in 1986 and

14 tirnes in 198? with the diseas'ed plants at the dos'e which'the disease

occ,ured.

RESULffS

small Plot Experirnents: ,I$ean dis'ease ratio and percentage of

effects of fungicides from the'exp'eriment in 1985 ar€ seen in Tab'le 2'
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Tahle 2. Mean dis'sa,se ratio and
in the p'lots (198b)

peroentage of effects of fungicides

Fungicides Mean disease x

ratio
Effect 7 x

Aprin - 400 g
> -500 g
> -600 g

Pr,evicur - 1 I
t, -21

C,eresan - 400 g
)) _500 g

Control

0

0

0

18,65

12,10

31,09

28,64

39,29

100 a r<x

100 a
100 a
49,46 h
65,89 c
1.8,01 d
30,35 e

x:
xx:

Values are the ffie&ns of three repiicates.

Any two rneans designated rby the same l,etter are not signafi-
cantly dif'ferent, (,D'uncan's multipl,e range test, P:0,01).

The data from the experim'ent in 1g816 ar,e also given in Tarble B.

Table 3. Mean dis,eas,e ratio and percentage of effects o,f fungicides
in the plots (1986)

Fungicides lMean disease x
ratio

Effect %x

Aprin - 600 g
> -500 g
> -400 g
> -300 g
> -200 g
> -100 g

Con;trol

0

0

0

0

0

8,3

45,5

100

100

100

100

100

80,56

x : Values are the m,eans of ttrree replieat,es.
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La'boratory Experiments: Mean disease ratio and percentage of
eff,ects of fungicides from transfers in 1986 are seen in Table 4'

Table 4. Disease ratio and percentage of effects of fungicides from
transfers in 1986

Fir'ngicides

Disease r'atio x

Transfer no
L234

f/fjecl '7o x

Transfer no
234mean

Aprin - 600 g
> -500 g
,, -400 g
D - 80,0' g
> -200 g
> -100 g

Control

0000
0: 000
0000
0000
0000

11,9 13,3 14,6 10,6

100 100 100 100

100 100

100 100

10,0 100

100 L0r0

10,0 1010

88,1 86,7

100 100
100 100

100 100

100 100

100 100

89,4 87,4

100
100

100

10,0

100
85,4

x : Values are the means of five rep'licates.

The results obtained from transf,ers in 1987 are also given Table 5.

Tab,le 5. Disease ratio ohtained from transfers in 1987

Transfer

no

Disease ratio x

1009 2009 3009 400g 500g 600g Control

100
100

100
100

100

100

100
100

100

100
100

100
100

100

0

0

0

0
0
o
0

0
0

0

0

0

0
0

0

0

0

0
0

0
0

0

o
0

0
0

0
0

00
00
00
00
00,
00
00
00
00
00
00
6,2 0

7,5 0

8,7 0

10,0

13,7

Ll,2
12,5

LL,2

8,?

15,0
13,?
L:7,5

18,5

21,2
22,5

21,2

25,0

1

2

3

4
5

6

7

B
o

10

11

L2
13

14

x : Values are the means sf four rep'lic-a,tes.
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CONTR,OL OF. SUNIF.I"OWER, DOWNY MILDEW

DIiSCUSSI(^}N

During the 5rears when sunflcwgr sowing time is rainy, chemical
control of downy mildew is necessary owing to the fact that farm,ers
have to sow sunflower over again.

According to the r'esults of 1985, there are the reffects 700 % at
th'e doses o,f 400, 500 and 600 grarn/100 kg seeds of Aprin 35 SD; 49,46

% and. 65,88 t% at the doses of I and 2 tit,erl100 kg seeds of Pr,evicur
N; 18,1 % an'd,30,,35 % at th,e d,oses o,f 400 and 500 graml100 kg seeds
of Ceresan P respectiv,ely (Tarbl'e 2). From these data, it follows that
Previcur N and C,er,esan P ar,e not 'e'ffective to dovrny milCew. Howe-
ver, i,t is seen that Aprin 35 SD is the most effective.

M'etalaxyl oontroll'e'd downy rnildew of sunflower successfully as
reported for the other downy mildews (Cohen,e,t &1., 1979; Crute, 1gg0).
But metalaxyl is one of the activ,e in,t,egridents having high resistance
risk (Davids,e et a1., 1981). In addi,tion, it was d,etermined that th,ere
were so{ne diff,erenc,es arnong the isolates of downy mildew of sunfiower
(Delen et al., 1985).

From the small plot experim'ents in 1986, it is seen that the pat-
hogen is sensitive to the dos,es of 200, 300, 400, 500 and 600 grarnl1O0
kg seeds of Aprin 35 SD. On the other han.d, the disease ratio is B,B %
at the dose of 100 grarn (Tarble 3). Inoculurn pnspar,ed by using ttre
diseased plants at this dose was transf,erred four ;fimes to high d.os,es

from low ones. In all transf,ers, th,e disease did not occur at the, dose
of 200 gram and ahove, bu,t the disease ratios were 11,9 %, lB,B,%,
74,6 % and 10,6 % at t}:le dose of 100 gram (Table 4).

In 198?, the transfer proc'edur,es could .be carried out 14 times
an'd the dis,ease did not occur at the do*e of 200 grarn an'd a,bove until
11th transfer. rn 12th, 13th and 14th transf,ers, the disease rati,os were
6,2 .8o,7,5 % and 8,7 /o r,esp,ectiv,ely at the dos,e of 200 grarn. Orr the
other hand, although th,e dis,eas'e ratios wer,e ,b,etween g,? % and, 15 %
at the dose of 100 gram, they k'ept increasing from gbh transfer to
14th transfer. Although the dis,ease ratio was t?,s fo in the 9bh trans-
fer, it rose to 25 % im 14th transfer.

The fact that the dis,eas'e ratios incr,eas'e gradually bolh at the
dose of 100 gram and the dose o'f 200 gram as from L2 th transf,er
shows that the sensitivity of the pathogen decreases gradually to Aprin
35 SD.

Although under the laboratory con'ditions pabhogen very often
contac,ted with Aprin Bb sD, it is interesting that the diseas,e rnerely
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oecured at the dose of 200 grarn ,as from 12th transfer. It is not pos-

sible that pathogen fr,equently contacts with Aprin 35 SD as under
the laboratory conditions as und,er the field conditions. On the other
hand, the fact that metalaxyl is applied to seed may o'btain an advan-

tage for itself. So, metalaxyl, which is used as se'ed dr'essing before

sorwing, will contact with pathogen once a year. When ttre 'dose of 200

grarn is used, thefact that diseas,e occuled in the 12th transfer rnay

show that the resist,ance prorb'Iem can appear in the 12th year under
th,e figld conditions. Whereas Aprin 35 SD is registered at the dose of

500 grarn per 100 kg s'e,eds. If this chemical is used as seed treafment,
it seems that th,ere is no p,ro'bability for the pathogen to sgquire r'esis-

tance to metalaxyl und,er the field conditions by th'e proper application.

ozE]r
AYQiQEGi vriloiv6su lPlasmopara helianthi Novot.) HAsfALrGr-
NIN KIMYASAL SAVA$IMI VE PATIO,JEN,TN MEiTALAXYL'E KAR I

DAYANIKLILIGININ SAPTANMA.SI UZERIIND'E QALI,$MAL,AR

Ayqi,gefi mildiydsil (Plasrnopara helianthi Novot.)n'e [<arqr Previ-
cur N (propamocarp hydrochlorid,e, 722 g/1, w/v), Cer'esan P (quintc-
zene, 180 g/k:g, w/w) ve Aprin 35 SD (metalaxyi,350 g/kg, w/w)'nin
tohurn ilacr olaralk etkililikleri 'belirl,enmi,gtir. Aynt zamanda Aprin 35

SD'nin aktif maddesi olan m,etalaxyl'e k'arqr bir dayantkltltk solunu
oluqup oluqmayaca$rnr saptamak amactyla kontrollti koqullarda kii-
gtik pars'el qahqmalan ve la,boratuvar gal4smalarl yapllmtg'trr.

Previcur N ve Creresan P hastalt$a kargt etkisiz, Aprin 35 SD is'e

etkili ,bulunmugtur. Aprin 35 SD'nin diiqi.ik dozlanna karqr etmenin
duyarhtrfr azalrn4s, 200 gramrn iiaerind'eki dozlarda ise 'etmenin du-
yarlrlrSrnda ;bit de$iqiklik olamamlgt:n. 12. aliqttrmadan lti'baren 200

gramlrk dozda hastal,rk g'ori.ilmeye baglanm4trr. Uygun dozda l<ullanr-
lrrsa, etmenin bu kirnyasala karqr 'dayanrkhlil< riski yoktur.
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AIBSTRACT

A new fruit rot of waterrnelon causred'iby Phythium torulosum

was isolated from rotten fruits, together with Phytophthora capsici

in Erzincan, T\rrkey. Ttris pathogen caused a fast'er decay than P. e*ip-

sici h,ut a,ffect,ed only the woun'd'ed fruits. However, loss of fruit rot
of P. oapsic.i was rn6re coflunon. Pythium torulosum grew ars a flttf.fy,

white myc,elium after th,e diseased fruit collapsed. At the begining it
was indiffer,ent and on an even level without fungal growth. On the

other hand, P. capsici caused a sunken decay, and later on thin cover

of sporangial mass apP'eared.

INTRODUCTION

Fruit and st,em rot of waterm'elon caus,ed by Phytophthrora capsici

have be'en r,eported'by the other worke'rs so far (1' 2).

D,uring a study of waternrelon fruit rot, along wrth P. capdici,

Phythiwor torulosum was also isolated fr'om f'he diseased sarnples

brougrr*t from Erzincan, T'urkeY

This paper deals with descriptions of P. torulosum and its coiii-
parison with P. capsiei.

MAT1ERIALS AND N/MNEIOD€

Diseased fruit sarnples were hrought frorn Erzincan where water-
melon frui$ rot is wid,espr,ead in the field. Isolation of the pathogens

was done ;by the selective rnedium, containing (rng/l): Pirnaricin 10,

Vancornycin 300, Quintoz'ene 100. The ,basal medium, was grated carrot
agat (40 g grated carrots and 20 g a8ar per litre of medium), This
m,edium was ,used both with and withor-lt antibiotics a4d lDA was

also employed in the isolations. 
.

Pathogenicity of the i,solates was triediby placilrg srnall triangular
culture piec,es of the fungi on in'tact and punctured'fruits. Ffuits were

1) University of Ankara, A,gricultur'al Faculty, Plant Protection Department,

06110, Ankara, Turkey

2) Horticultural Research Institute, Erzincan, Turkey
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disinfeted by rubbing with a cotton pad dip'ped in 70 % alcohol. cul-
ture pieces wer€ cov,er,ed with plastic tapes.

Fruits were kept 20 days for observations at the la,boratory (22'c).
rdentification of the pathogens were mad,e according to their descripti-
ons in litera,ture (3, 4).

RESULTS

on some of the rotten fruits abundant grayish-white masses of
sporangia of Phytophthora capsici were observed. These fruits regu-
larly yielded the pathogen on the selective medium of pVe.

some of the fruits were externally similar and covered iby a white
fluffy fungal growth. F?orn these ones, phyti,um torulosum was isolated
on all the media.

Pythium tbrnlosum was easily identified with its sporangia and
oospores 'based on the descriptions (3). Ttrese are given at Figure 1 a,
b and c. The pathogen caused decay only on the wounded fruits. This
decay remained on an externally alike level for a period. Infections
could only be differentiated with a slight colour tone of darker green
('Figure 1 d). r.ater on white fungal growth of the pathogen appeared
and this was followed by the collapse of the infected area (Figure 1 e).
T?re rate of the decay was 8.8 cm/day in diam,eter.

Phytophthora capsici, on the other hand, ca,used rots both on
intact and wounded fruits. on the latter, the decay appeared the fol-
lowing day after inmulation, while on the former on,es it was observed
two days later. All of the four inoculated fruits showed symptorns.
P. capsici caused a characteristic decay which was circular and sun-
ken and wi,thout fungal sporulation on the first three days (Figure
2 a and b). Later, grayish, thin and powdery masses of sporangia of
the pathogen appeared on the fruits (Figur,e 2 c). s,porangial characte-
ristics of the pathogen were identicaJ, with the ones descriibed (4) and
the pathogenicity of it on calnicum annuum was also proved. The
rate of the decay on the wounded fr'r.rits was 2.0 crn/da,y. sixty percent
of the sarnples yielded the pathogen.

F:rsn the fruits infected with iboth p. capsici and p. torulosum,
very often, Geotrichum sp. was also obtained. Ttris fungus did not
c&use any rot on both injured and intact ,fruits for the duration of
20 days. control fruits did not show any disease during this period.

D'ISCUSSION

since Phytophthora capsici was isolated at a higher percentage
ancl it eansed decay on intact fruits, the pathcg:n coull h,: admittc,l
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as a primaly causal agent of wa.terrnelon fruit rots in Erzincan pro'

vince in Turk,ey. Phythium torulosum, o,n the other hand, might induce

extensive rot in cas,e of the pr'edisposing conditions were prresent.

Although Geotrcihum sp. was rreported as a causal agen;t (5) we could

not prove it. we us,ed a black skinned native cultival for th'e patho-

genicity of th,e fungus sirnilar to the ones o'btained for isolations. The

other cultivars might indicate different reactions.

6znr
KARPUZLARDA YENi BiR Nm]YvE QURUKLUGu, Pvthium

torulosum VE ONUN Phytophthora capsici tl,,f XAnSILA$TIRILIM-{SI

Karpuz meyvelerinden Phytopthora capsici ile birlikte yeni bir
giiri.ikliik etm,eni, Pythium torulosum izole edilmigtir. Bu patoien sa-

deee yaralanmlg m,eyvelerde qiiriimeye n'eden olrnustur, ancak bu gii-

riime P. capsici'den darha hrzh olmuqtur. Ef,zinc'an'da tarlada giiriimeye

ned,en olan hu etrnen P. capsici'den daha az srkhkta (% +01 izole edil-
migtir.

P. torulosum meyvelerd,e baElangrgta dtizgtin olan ve yalnuca gok

hafif koyu b,ir renk ile aynlan, dahason,ra goken ve iizerinde beyazrm-

trr,a[< pamuSurnsu fungal ge,tiqme olan belirtilere yol agmrqtrr. Ilalbuki
P. oapsici gdkiik lekeler oluqturmug, sonla rburala,rda grirntual< beyaz,

tozlu rbir gtiriintirnde olan sporangium ktirneleri meydana gelmi$tir.
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4C /t4

Figur'e 1. Variorus aspects of phythiurn torralosurn.
,a) ,Sp,orangia b) and c) Oospores d) Earlier fruib decav
e) Final decay and white fungal growth on the fruit
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Figure 2. Various aspects of Ph5rfgphthora aapsiai.
a) and b) Earlier fruit decay c) Lat,er fruit decay and
grayish-white masses of sporangia d) Oontrol
e) Sporangia
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