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INTRODUCTION

Downy mildew of sunflower (SDM), incited
by Plasmopara halstedri (Farlow) Berlese et de
Toni, is a widespread and destructive disease

(Sackston, l98l). As genetic resistance of
sunflower to SDM is known to be incomplete
(Vear, 1978: Virânyi, 1978) and may be
overcomed by new pathogenic races (C a r s o tr,
1981), a permanent and effective chemical control
of SDM, primarily as seed dressing is required.
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Fig' 1' - classification ol developmental stage r€sponses o1. Plasmopara hatstedii to anti-oomycete fungicides asSpectral component vaiiables bv NËn-linJai M;p;;"à. ï;;i;rs on the map indicate developmental stageresponses corresponding to Tablè I
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Table I

Eflicacy ol various fungicides against developmental stage
în the life cycle ol Plasmopara halstedii

EDso ( I to 5), MIC (6 and 8), MEC (7,9 and l0) values are given in mgll-, respectively
Experimental f ungicides

Although metalaxyl, and related compounds of
the phenylamide grolrp were found to have high
efficacy against SDM, toleraflce to this chemicals
may soon occur in the fungal population (O r o s
and V i r â n y i, 1984). There is a need, therefore,
to lind alternative ways for protection. For this
reason, both contact and systemic efficacy of
12 compounds, rêcommended for use against
peronosporaceous fungi, were compared in a
highly standardized model experiment.

\,t

MATEFIALS AND METHODS

Host-parasité system. The sunflower culti-
var GK-70, sqsceptible to SDM, was used
throughout this'study. A metalaxyl sensitive iso-
late of P. halstèdii, designated Hl, was maint-
ained in the gleenhouse as described earlier
(Virânyi, 1977).

Chemicals. The fungicidal compounds tested
are shown irt Table 1. Their characteristics were
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decribed in a recent paper (Oros and Virâ-
n y i, 1987)

Fungicide test. The way of treatments and as-
sessments other than detailed here were ln3d€-
by meqns of an easy-to-handle and reproductible
evaluation system devised recently (O r o s and
V i r â n y i, iOaZ;. Sporulation of the fungus was
also assessed in detached hypocotyl segments as
follows: hypocotyl segments, l0 mm in length,
were cut from eight-day-old systemically infected
sunflower seedlings, immersed in a solution of
the fungicide concerned and incubated for l8
h. After a further incubation of 48 h under humid
conditions, the presence of viable mycelium was
checked according to V i r â n y i (1977). The ef-
fect of fungicides on the ,,host-independent" sta-
ges (zoospore release, encystment and germina-
tion of cystospores) in the life cycle o1 P. halstedii
was determined in a watery suspension microsco-
pically as described earlier (Oros and Virâ-
n y i, 1986).
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are considered useless as eradicants. Howev-
er, fungicides wiih' PA more than 50/s against
,,host-independent"-stage may be useful foi pro-
tecting airborne infectiôns.

From practical poipt of view, for eradication
oï.P, halstedii (seed dressing) the use of eymoxa-
lit_ gl4 some of phenylamiîês (furalaxyi, LAB
14.9202 F, metalaiyl a;d RE Z6î4iiir are propos-
ed,.whereas for prôtective action acétamides icy-profuram, ofura-ce) and ethridi azole, alone oi,in
appropriate combination, can be used. The other
compounds, as fosetyl Al, benalaxyl, propamo-
carb and oxadixyl,- belonging tô 

' tÏe' third
group,. are likely to be of no practical value in
controlling SDM.

Our results with developmental stage response
specificity are in good agieement wit-h tho3e re-
ported by W i c k s and Lee (1982), B r u c k et
4. (1980), C_of f ey and Joseph (1985), and
f .u r ih et al. (1981) on Plasritopa,ra ui'ticola,
Phgtophthora infestans, P. cinnamômi, P. citrico-
la, P; citr-ophthora and P. parasiticc, respective-
ly. fne effectivity of both eradicant and prôtective
fungicides should be justified in field experi-
ments.

Fig. 2. - Groupement_and possible use oI fungicides as
eradicant (O), pr-otectant (I) and rior recom-
mended to use alone ()) agâinst plasmopara
halstedii

Data analysis. Fungal responses to the com-
pounds were characterized by the appropriate to-
xicological parameters (MIC, EDuo and MEC va-
lues in mg/Ll, obtained from a reliable assess-
ment. The interrelationships between responses
and fungicidal efficacies'were analysed by em-
ploying the Potency and Spectral Mapping tech-
nique described by Lewi (1976).

RESULTS AND DISCUSSION

The developmental stage response to fungici-
des of P. halstedii is shown in Table l. A well
remarkable difference in sensitivitv occurred be-
tween,,host-dependent" and,,hosi-independent"
stages of the fungus. Thus, hyphal growth and
sporangiurri production on intact plants were
ïound to be more sensitive to the chemicals tested.
with an exception of fosetyl Al showing fuigh ef-
ficacy against asexual spores, than Zoosporo-
genesis. The sensitivity of young and well es-
tablished mycelia dif fered signif icantly-
(ra,r : 0,2 <. ro:s.1 : 0,5).

Based on their sensitivity to fungicides, the de-
velopmental stages could be divided into two, sig-
nificantly separating groups (fig.l), and these
well corresponded to their dependence on the
host. Similarly, the compounds tested were
grouped on the basis of their potential activity
(Pa) (i.e. summarized efficacy by Potency Map-
ping) against the above developmental stage
groups (FiS. 2). As fungicides with EDuo values
qore than 50 mg/L for eradicant action were
found uneffective to prevent both seedborne in-
fection and the introduction of P. halstedii to new
areas bv latent ihfected seeds (O r o s and
V i r â n y i, 1987), the compounds with PA
less than 55/s against ,,host-dependent" stages
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COMPARAISON ENTRE LES FONGICIDES UTILISÉS
nÀirS r-À Lurre coNTRE LE PLAslvtoPARA HALSTE'

DII ET LEUR APPLICATION PRATIQUE

Résumé

Douze substances chimiqueS recommandées danb la lutte
contre les Peronosporaceae ont été comparees selon I'effica-

cité des aoolications de contact ou svstémiques. On a utilisé
rrh systèmËexpérimental standardisé du cycie vital du cham-
pignon Plasmopara halstedil. D'après la réaction des plantes
err différentes phases de végétation aux produits chimiques
testés, les auteurs font des recommandations pour I'applicati-
on pratique curative ou préventive des prodults.

COMPARACION DE FUNGICIDAS CONTRA PLASMO-
PARA HALSTEDII Y SU APLICACION PRACTICA

Resûmen

Doce productos quimicos recomendados contra hong-os pe-
ronospoiaceous fueron comparados para, prob-ar su eficacia
de su uso por contacto v sistémico, utilizando un sistema
experimentâl estandarizaào del ciclo del Plasmopara halste-
dii. En base a la respuesta del èstado de desarrollo a los
productos utilizados, se hacen propuestas para su utilizaciôn
prâctica bien como eradicadores o protectores.
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