
HORIA ILIESCU
Researrch Instibu,te for C'ereaLs an'd
Industu'ia1 Crops, 8264 Fun'du1ea,
Ilfov, Romania

COITTROL OF ST]NFLOWËR

DOWI{Y MILDEW
BY CHEMICAL TREATMENTS

f,ected plants. The determinations m,ad'e after
albun'd,ant rainf,alls or ,irrig'ations u,sing smeared
tr,ap s1id,es, d'emonstrated the pres€nc'e of 15-
20 zo,osporangia per cm2'in 24 hours.

Tlhe op,en-pol-linated variety Recor'd was us,ed
in all experimerrts as susc'eptible cultivar.

The investigati,ons'sonoerning the absorbtion
and transportation of the fungistati,c producls
in sunflower seedlings, i.e. the 'dl-rration of pro-
tection against seoondary infections by s'eed or
soil tr,eatment, we:ie. carri,ed put in plrytotron,
under highly favourable condition,s for artificial
infectionÀ (t : 16-18oC, RH a 9q5-100!/s).

The following fungicides werre used :

- P,REVI,CUR N, chenni,c,al name: prropyl-
[3-(diimethyl-amino)propyl] -carbamate monohy-
'Cruchlorid,e, devel,operd by Schering AG Berlin/
B,ergkarnen;

- APRON 35-SD, chemi'cal rutme: m,ethyl
D, L-N-(2,6-dimethytphe,nyl)-N-(2'-n-nethoxyac,e-
tyl) alaninate, developed by Cilba-Geigy;

- RI'DOMIL 25 VIP and RIDOMtrt 5 G, witJr
the same active ingredi,ents as APRON 35-SD,
but with'differ,ent formulations ;

- CU'P"ZATE 50, 'chemic'al rlârrle : 2-cyano-
N-(etylamino) carbonyl-2-(methozyimino) ace-
tami,d,e, deiveloped by Du Pont de Nem'ours
Int. S.A. ;

- DITHANE M-45, chemical name : ethyl,en
bis-rdithi,o-'clarba,mate ma,gnleze an'd zinc, deve-
loped by Rohm and Ha,as Co.

The treatrnents with PREVICUR N, APRON
35-SD and the mixture CURZATE 50 + DIT-
HANE M-45 wer,e applied as se,ed dressinrg by
strurry metho'd.

RIDOMIL 25 WP was us,ed as spray treat-
m,ent on the rows, a f'ew hours after planting,
an'd the granul,es orf RIDOMIL S G were ap-
plied at planting with a granule-microappli-
cator.

Sunflower is the principal oil se'ed 'crop in
Romania where it ,oovers m'ore th,a,n 500,000
he,ctares. Th,e avera'ge yields are however ev'en
in favourable 5ne'ars srnaLl.er than the biological
potential of th'e existing cultivars and tfii,s coul'd
be ascribed to som,e extent to fungal diserases.

Until not long ago anrd mainly in springs
with pno[onrged iold and humi'd weath'er th'e
dise,asè which caused th,e most serious e'c'onomi;c
losses to sunflower ,qrops was downy rnil'dew
incited by Plasmapara hetl;t'a"nthi Novot. At pr'e-
sent, d'u'e to the ever incre;ased cultivation of
tÀe reusistant hSabrids, th,e ec'onomic imp.act of
this disease is decneasiLg, althotrgh it still
thr.eatens the ,crops in ,oertain r'egions (V r â n -
ceanu et aL, 1978).

Our str.ridies on the ,chemi'ca1 control of s'un-
'flower downy mildew aime'd at erslablishing a
'prutection method applicable in areras where
resis,tant hyibni'ds hav,e not yet b'een intro'dtlced.
The experiments wer,e ,carri,e'd ,out at the Re-
sean:ch Institut,e for C;erreals an'd Inrdustrial Crops
of F-undulea, in 1978 an'd 1979.

MATERIALS AND METHODS

The experiments wene aondu'c'te'd un'der irri-
gation, in a nursery where sunflowers have
been cultivated continuously for 11 years.

The random block method. userC conrsisbe'd of
5 replicati'ons with 1125 planûs p,er variant. The
deterrninations rna'de in 1978 r'evealed the pre-
sencre of 32-36 oospores pelcm3 of soil. Oos-
pore density decrease'd with the satrlpling
depth, hut values lower than 10 oospores per
cm3 were not reconded (I li€s'cu et aI., t977).

The onset of primary infections was favou-
rr,ed ,by the high infection potential of th,e soii.
The app's,aranc,e of systemic, parlial-systemic
or Loaal inf'ections was in,duc,ed hy the flight of
zoosp,orangia formed on the le,aves of th,e in-
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RESULîS AND DISCUSSION

The prodr-rcts unrder study were evaJ.uated as
regands their phytotoxic effect on rseed germi-
nation, rseedling emergence and the subsequent
gnrwth of sunflower plants. The height of the
plants rresulted fu:orn the treated seed.s was
measured 20 and 45 days after pl,anting under
field conditions. The data sho,rrm in Tarble 1,

Table I
Phytotoxicity of several fungicides applied

Plant height
(cm)

Fungicides
45

days

Table 2

eontrol of downy miklew (Plasmopara helianthi
Novot.) by chemical seed and soil treatments

Pl,asrnopo,ra helianthl (F olol

Rates * of
sistemic

infections
local infec-

tions

94.3

9r5.6

95.1

96.1

95.9

s5.7

10.3

4.9

8.7

29.9

28.7

29.r

dernonstrate th,at none of the fungicides tested
has a phytotoxic effect on s,e€rd germination,
emergen,ce and plant ,gr.owflh.

tFor determining the effi,cary of the f'unLgici-
des, o servations on the frrequency of downy
mildew attack wer,e m,ade for ,both systemic
(after 20 and 45 days) anrd local infections
(after 30 and 60 day,s).

The o,bserwations on the appearance of local
or partial systemi:c infections were ,crarrrieid out
afber the intens,e sporulation of the fungus, 'per-mitting the exp,osurre of the pJrants to a hirgh
density of zoosporangia in the air. In this way,
a maximurn frequency of plants with local in-
fection (98-100%) was o,btained in the tmtrea-
ted plots.

,The ,b,est rcsultS wer.e obtained wiûh the fun-
gi,cid,e APRON 35-SD appli,ed as s,eed treatment
at ttre rate of 0.6 kg ,oommerrcial formuJation
per 100 kg of see'ds. This fungici'd'e is highly
effective in the 'control of systemic infections,
with a minimum protrective durati,on of 45 days
(Table 2). ,The conttrol provid'ed by RIDOMIL
5 G (7.5 kg/ha), PREVICUR N (0.250 Vq) and
the mixture CURZATE 50 + DITHANE M-45
(25 + I2B g a.i./q) was also satis,f,ac.tory.

Unfortunately, the small quantity of the ch,e-
mi'eal pro'druct ahering to the seed or applierd to
the soil an'd then translosated into the plant
dtre to the sy,stemic nature of these ,s,ubstances,
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Fungicides

20
days

250 ml/q
32 e+
160 g/q

40 e+
160 giq

50 e+
160 g/q

600 g/q

600 e/q +
1,000 giq

600 e/s+
7,500 g/ha

7,500 e/h
1,500 g/h

* Formulâted product.

cannot'provide a compJrete ,protec4ion for a lon-
ger period. After 60 days, their efficacy is con-
siderarbly di,rninisLred 'due to hoth th'e probab)e
d,egradation of the substanoes or the decr''erase
of their fu:ngistatic a,ctivity and the dilution of
the active ingredi,ent in the oell sap or in the
liquids moving in the 'plant (Urech et al.,
1,e77). *ffift

However, the lasting effect of APRON 3,5-SD
covers the pex'iod o,f maximu,m s;r.rsceptibility to
systemi,c invasion of the funrgus and aftrer 45-
50 days frorn sunflower,planting, the secondary
local infections have li,ttle ef,feet on seed yield.

In view of the evaluation of the possible
protection against s'eoon'Car5r infections, a trial
was 'oarnied out in phytotrion, usinrg tneatred
sieeds ânrd sterilizerd s,o:il. Founteen days af,ier
pl,anting, duning the stage of rnaximuirn sq.tsc€p-
ti:bility, the plants werre infeated artifircially
with a suspension of zoosporangia ,under opti-
mtrm inoculation conditions L(t : lgoC ; RH :: 95-100%). Obsenvations wer,e carried oiut
30 days afiæ*r planting and the frequency o,f
syst'emi:c and tro,c;al infestions was rneconded. It
was found that 14 days after the artificial ino-
culat,i,ons were made, the pnotection lrevel
against sy,s,temic infections \Mas ,goiod, but it
was less satisfactory against the local infections
(Table 3).

Studies are now being ,carried out in phyto-
tron on the 'duration of tùre protrective action
o'f ,the investigated fungicides, fror estâblishing
the ph,enological stage when their effect c€as€s.
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days

45
days
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Previcur N

Curzate 50 f
Dithane M-45

Curzate 50 -F
Dithane M-45

Curzate 50 *
Dithane M-45

Apron 35-SD

Apron 35-SD +
Ridomil 25 WP
Apron 35-SD
Ridomil 5 G
Ridomil 5 G
Ridomil 25 \ /P

Untreated
check

6.3

13.4

10.1

2.1

0

0

0

16.3

39.4

41.3

31.6

36.4

35.4

39.3

64.6

83.?

100

0.7

6.1

64.5

Previcur N

Curzate 50 +
Dithane M-45

Curzate 50 f
Dithane M-45

Curzate 50 f
Dithane M-45

Apron 35-SD

Untreated check

200

16+
tzg

20+
t28

25+
t28

97.5

98.1

97.9

98.9

98.5

98.3

21.3

28.4

9.3

7.2

8.1

zta

7.4

zti.4

19.4

t2.5

0

0

0.3

6.3

13.4

96.4

10.4

9.6

13.4

10,.3

3.1

2.6

3.7

LL.4

19.4

100



RH:100%,t:18'c)

* Formulated product.

250 ml/q | 146

32 + 160 e/q | 143

40 + 160 e/q | 136

50 + 160 elq | 142

600 c/q | 149

1,500 g/q | 143

?,500 e/s | 141

| 147

Table 3

Effect of several fungicides on the occurence of
secondary infections caused by Plasmopara heli,anthi

Novot. (artificial infections in phytotron;

Urech P. A., Schwinn F., Staub T., 1977, CGA
a nouel fungicid,e for the control of hte bli'ght,
dotong milil,eus and relateil soil-borne d'iseases,
Proceêdings British Crop Protection Conference,
Brighton, 21-24 Nov.

Vrânceanu A. V., Pîrvu N., Iliescu H', 1978'
A new race of the lungus Plasmopara he--

Iianthi Nouot. id'entified in Romania, Proc. Bth
Int. Sunflower Conf., Minneapolis, S.U.A', 328-
333.

LA PRÉVENTION ET LA LUTTE CONTRE
LE MILDIOU DU TOURNESOL

PAR DES TRAITEMENTS CHIMIQUES

Résumé

'On présente les données expérimentales. sur les
possibiûtés de prévenir l'apparition des. infections
^systémiques et locales de mildiou par des traitements

"iti-iq"èt 
appliquéés sur les semences ou dans le sol'

Les esiais ont eie effectués avec les fongicides Apron
35-st-i0s kg/q), Ridomil 5 G (?,5 kg/ha), Ridomil
25 \MP (1,5 kg/ha), Previcur N (0'25 1/q) 9t une asso-
ciation àé cuizaté 50 et Dithane M-45 (40 + 285 elcù
en des condltions de forte infection naturelle ou d'in-
fection artificielle dans le phytotron'

Des résultats remarquables ont été obtenus avec
I'Apron 35-SD appliqué sur semences par la méthode
osli1ry,, aussi bien- contre les infections primaires
que contre celles secondaires.

Les autres fongicides essayés ont donné eux-aussi
des résultats satisfaisants, surtout en ce qui concerne
la protection contre les infections systémrques pe-n-

a""t les premières phases de développement des
plantes.

Des recherches sur la durée de l'action des fongi-
cides sur les infections secondaires de mildiou sont
en train d'être effectuées.

PREVENCION Y COIVXBATE DEL MILDIU
DEL GIRASOI, POR TRATAMIENTOS

QUIMICOS

Res{tmen

Estân presentados datos experimentales respecto
a Ia posibilidad de prevenir la aparici6n de las in-
feccioires sistémicas y locales de mildiu, con la ayuda
de los tratamientos qufmicos en la semilla o en el
suelo. Las investigaciones se han efectuado utilizando
fungicidas Apron 35-SD (0,6 kg/q), Ridomil 5 G (7'5

kelÀa), Ridomil 25 \MP (1,5 kg/ha), Precivur N (0,25

lnl V'una mezcla de Curzate 50 y-Ditlane M-45
(4ô+285 g/d en condiciones de infecci6n natural
fuerie o bien de infecci6n artificial en fitotron.

Resultados remarcables se han obtenido con el fun-
gicida Apron 35-SD aplicado a la semilla por el
irétodo slurry, tanto en contra de las infecciones pri-
maries como a las secundarias.

Los resultados obtenidos con los demâs productos
fueron también satisfactorios, especialmente en lo
que se refiere a la protecciôn contra las infecciones
sistémicas durante lai primeras fases de desarrollo de
las plantas.

Sè continrian las investigaciones con vistas a esta-
blecer el periodo de acciôn de las fungicidas sobre
las infecciones secundarias de mildiu.

Ilates * of
âpplication

Emer-
ged

plants

Infectecl
plants

Plasn'Lopalo
hel,ianthi
(30 days)Fungicldes

Previcur N

Curzate 50'*
Dithane M-45

Curzate 50 f
Dithane M-45

Curzate 50 *
Dithane M-45

Apron 35-SD

Ridomil 25 \MP

Ridomil 5 G

Untreated check

local
infec-
ti.ons

3

13

6

111

lz

10

2

19

L2

31

CONCLUSIONS

The prodr.lcts tested with ,the purpgle 'of corl-
trolling the attask of the fungug- Plas"nt'opara
nehunlhi have no phyto,toxic effects on the
germinâtion, emrergen'ce and plant height.- The fungicides APRON 35-'SD, RIDOMIL
5 G. PREVI,CUR N and tLre a-nixture CURZATE
50 + DITHANE M-45 offen a good piroteatiion
against the primary and secon'dary systemjc
irif,e,ctions. Their efficaay decneases $rardually
and a a\eï'tâ.in rate orf sec'on'dary ]ocal infection's
can be noti,ced as the plant growth advances'

rStLldies are ,still neoessary in onder to det'er-
mine accuratel.y the d'uration of the activity
of the pr,odructs applied âs sê€'d or soil treat-
msnts'.
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