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T.1640. FF FUNG CI DAL COVPOSI TI ONS The invention relates to fungici dal
conpositions, to their use in conbating undesired fungal or,@qr;iy;?t%@to
formul&:

(

t het;r “preparation. The invention concerns, in particular, novel

f ungi ci dal compositions which incorporate a conpound of general

[err] where R represents a hal ogen atom an al kyl group or a hal ophenoxy
group. Conpopnds,of general fornula | and their fungicidal utility are

di scl osed in EP-A-120321 and/or 15 EP-A-219756. It has now been di scovered

that the fungicidal activity of conpounds of general formula | is enhanced
to a surprising and siignificant extent by the co-application to a plant to
be treated, of an PS24012 -2- adjuvant selected froma particul ar class,

nanely aliphatic al cohol al koxylates. Testing has reveal ed that, whil st
adj uvants of various classes cause some enhancenent of activity, the
enhancenment of activity 5 caused by aliphatic al cohol al koxylates is
particularly interesting. The aliphatic al cohol al koxylates as a class
appear, surprisingly, to stand apart from ot her adjuvants,

T 1640 FF
FUNGICIDAL COMPOSITIONS

The invention relates to fungicidal compositions,
to their use in combating undesired fungal organisms,
and to their preparation.

The invention concerns, in particular, novel

5 fungicidal compositions which incorporate a compound
of general formula: '

OCH3

CH,0

C = CH.CO.N o) (1)

/
10 R

where R represents-a halogen atom, an alkyl group or a
halophenoxy group. _

Compounds of general formula I and their
fungicidal utility are disclosed in EP-A-120321 and/or

15 EP-A-219756.

It has now been discovered that the fungicidal
activity'of compounds of general formula I is enhanced
to a surprising and significant extent by the
co-application to a plant to be treated, of an
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] .
provi ding very high enhancenent of activity. In accordance with a first
aspect of the present 10 invention, there is provided a nmethod of
confating a fungus at a | ocus, which nethod conprises treating the |ocus
with a conposition which conprises a conpound of general formula | and an
al i phatic al cohol al koxylate or an al kyl-term nated aliphatic al cohol
al koxyl ate. 15 In the method accordifig-to the invention, the |ocus

may be an agricultural or horticultural |ocus, for exanple, plants subject
to fungal attackRdjyvemt delarted &ren JrPARlERiRLFI3SSvniRIPPLdNts are

growi ng or are 49 jpmaAiQWh] Ao IR NSk FRYt 9P TELL DT NBevalaaf ungus
al ready present at a | ocus and/paﬁfrggh lactigc fungicidal treatnent at a
| ocus. ~ Pref er abfpatin&hieso REREGARE gg oV HEPHH TH® i TRUT G 8P Re
foliar treatmrenenbandendrt Wi fadtiey Coypoché i ehardengitass aeyieityably be
vi nes because of__25 e high,l evel onf r | eved b od. of
the i nvent':%n a&giur?ﬁdt [iﬁ'e % E‘tJF;I’ aﬁr%%é‘?% ﬁ¥%§%’% */%’ré%ftfgﬁfarly
Al ternatively, tinkegemttingmy The tabiphdeipnalcohel antkoxyplates a$ ahelhsgh
| evel of contro ). eV f b h ot 108 APWEOt£: % Lost agﬁ us
30 Phyt opht hor%p?%%ét gsg%s%iép}%}g%' g?gnts.ﬁk%rg%rabﬁy,, ta@rret%o X%Hrte%é
i nvention conpr P¥ey idiaw ivRF Y Helgl erhaneement Lk A1 6posi tion which
conprises a conpound 1¢f LIEFRENIOWIER 4 £IEsE dspectoroflye -pLegbnat ed
al i phatic al cohql -al koxylate. 35, A g&ef err%i d@\l ktoxe/lrgge pf an
al i phatic afcohdnvien {there is provid a method o ombating a
fungus at a locus, which method comprises treating the
locus with a composition which comprises a compound of
general formula I and an aliphatic alcohol alkoxylate
or an alkyl-terminated aliphatic alcohol alkoxylate.
15 -In the method according to the invention, the
locus may be an agricultural or horticultural locus,
for example, plants subject to fungal attack, seeds of
‘such plants or the medium in which plants are growing
or are to be grown. The method may comprise combating
20 a fungus already present at a locus and/or
'prophylactic fungicidal treatment at a locus.
Preferably, the method according to the invention
involves the foliar treatment of plants with the
composition.. The plants may suitably be vines because of
25 the high level of control achieved by the method of the
invention against the fungus Plasmopara viticola on vines.
Alternatively, the plants may suitably be potato plants
because of the high level of control achieved by the
~ method of the invention against the fungus
jo Phytophthora infestans on potato plants.
Preferably, the method of the invention comprises

treating the locus with an aqueous composition which
comprises a compound of general formula I and a free
or alkyl-terminated aliphatic alcohol alkoxylate.

35 . A preferred alkoxylate of an aliphatic alcohol is
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-3- "based on al koxy units having 2 carbon atoms, thus being an ethoxyl ate,
or 2 and 3 carbon atons, thus being a m xed et hoxyl at e/ propoxyl ate. An
ethéxylate is preferred. Such al cohol al koxyl ates are available 5 from
vari ous sources or nmay be prepared by al koxylating a suitable aliphatic
al cohol under known conditions. In preferred aliphatic al cohol al koxyl ates
for use in the present invention, the al koxylate chain my 10 have at
| east 2 al koxy noieties, suitably from2 to 25 al koxy noieties, preferably

from2 to 15, _ambsﬁmtoxprsinéﬁialunit@nhaviﬁg% &fbahl a&temephehusvi eti es
have from8 to 25 carbon al kyl 15

a, | ng ate,and a
termnating gro }INY 2 r $E?¥%ba CoﬂBI a??gxgl %%oﬂhaFHEF'iﬂMPFee form
or in alkyl-ter hebngda fnixedfethasglabhelbropoxypbatei nvant ebhexyhatal coho

LY Lo er ! verk [h et gl ] ShERNEIEGnBE CRIRbxyLaELS UEL| AbROONI BUCN,

al cohols are normalTy avarTable in t m Xt ures
may be stat®d t HEXOm|vRXheusopeukeesfor heayrkeeprepavedt P¥n, preferred

al cohol s are prlmwxﬂaﬁﬁeoal £8Pty T A TP Nat 5 ' 41 86hotNahe?" known
branched- chai n, al coho|s and/or having one hydroxy group, or predom nantly

one hydroxy 25 CRMHLONThey may be saturated or unsaturated but the
hi ghest activity has he éh@yﬁe@yaﬁﬂpmaiedapémplank&sﬁyyhaéQSfer

al cohol alkoxquﬁgg iﬁlt 93:33&&% 1nvent10n, the alkoxylate chain may

10 have at least 2 alkoxy moieties, suitably from 2 to 25
alkoxy moieties, preferably from 2 to 15, and most
preferably from 2 to 9.

Suitable alcohol moieties have from 8 to 25

carbon atoms, excluding the alkoxylate and any alkyl

15 terminating groups. In preferred alcochol alkoxylates
whether in free form or in alkyl-terminated form,
for use in the present invention, the alcohol moiety
is derived from a C,_,, aliphatic alcohol. As is well
known, such alcochols are normally available in the

20 form of mixtures. However, it ma& be stated that, in
the context of the present invention, preferred
alcohols are primary or predominantly primary,
straight-chain or branched-chain, alcohols and/or

, having one hydroxy group, or predominantly one hydroxy -

25 group. They may be saturated or unsaturated but the
highest activity has been shown by saturated alcochol
alkoxylates, or alcohol alkoxylates in which saturated
alcohol moieties predominate. The terms "predominate
and Ypredominantly" denote "more than 50% by weight"

O and, preferably, "more than 80% by weight", :

For alkyl-terminated alcohol alkoxylate, the

terminal alkyl moiety may be linear or branched and
suitably have up to 10, preferably up to 6, most
preferably up to 4 carbon atoms. An alkoxylated

35 alcohol terminated with a butyl group has been found
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al coho|. noieties predonmi nate. The terns "predom nate" and "predom nantly"
denote "nore than 50% by weight" 30 and, preferably, "nore than 80% by
weight". For al kyl-term nated al cohol al koxylate, the -termnal alkyl noiety
may be |inear or branched and suitably have up to 10, preferably up to 6,
nost preferably up to 4 carbon atons. An al koxyl ated 35 al cohol
termnated with a butyl group has been faound PS24012 -4- to give useful
results. Good results have been obtained usi ng al cohol al koxylates in which

the al cohol is qf %ﬁgﬁg fg% oil origin but encouraging results
have been 5 og:toai e %%%I co dc;?.ésd koxyl ates, i n_which the al cohol is of
mineral oil origin. IGPatheeRitMed have Regmrhiaidied (4RIng AkPRRObf a free
or al kyl -terni nahggha}1iaa i n ahendio!l 1 kepadiiie IRy sulsdetdbpe | oy r educe

the quantity of a 10 conpound, of general fornmuJa I which needs to be
applied to a | oG Sklaior LgHp REL | SRRAVIAIING (XAFYLLS Daye e, a
conpound ofs geneia ifddising nedcshol adl Roxtel s ijad wivich [€igels in an
anount in the range,of. from20Q to 6%{) %{ga preferably 50 to 15 300 g/ ha.
The adj uvant nafﬁgmqﬂﬁﬂﬁf IPITERY ¢ 954 n an anount in the range

of from80 to 2000 g/ire the efetludd yoB0thd dri&dttigrha.the presence of
a free or alkyl-terminated aliphatic alcohol
alkoxylate may substantially reduce the quantity of a
10 compound of general formula I which needs to be
applied to a locus to obtain a given level of
activity. In practice, a compound of general formula
I may suitably be applied to a locus in an amount in
the range of from 20 to 600 g/ha, preferably 50 to
45 300 g/ha. The adjuvant may suitably be applied to a
locus in an amount in the range of from 80 to
2000 g/ha, preferably 300 to 1500 g/ha.
Whilst a composition comprising a free or
“alkyl-terminated aliphatic alcohol alkoxylate and a
20 compound of general formula I may have other
fungicidal indications, it is likely to be of primary
benefit for therapeutic foliar applications.
Prophylactic activity can be enhanced by
co~-application of a further fungicidal compound, a
25 suitable example:being mancozeb. Preliminary tests
have indicated that mancozeb does not appear to
depress the enhancement effect which the alkoxylate
adjuvant has on a compound of general formula I.
Mancozeb, when co-applied, may suitably be co-applied
30 in an amount in the range of.from.20'to 600 g/ha,
preferably 50 to 300 g/ha.
It may be desirable to co-apply further
compound(s) to a said locus,lfor_example an
insecticide, acaricide, herbi;ide or nematocide, or a

35 fertilizer.
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Wi I'st .a conposition conprising a free or alkyl-term nated aliphatic

al cohol al koxyl ate and a 20 conpound of general fornmula |I may have other .
fungicidal indications, it is likely to be of primary benefit for
therapeutic foliar applications. Prophylactic activity can be enhanced by
co-application of a further fungicidal conmpound, a 25 suitable exanple
bei ng mancozeb. Prelimnary tests have indigated that mancozeb does not
appear to depress the enhancenent effect which the al koxylate adjuvant has

on a conpound of genqg@agégfggéké.wg@ﬂcgzggrt §8a§8é599$feﬁhe”ay sui tably

be co-applied in an amount 1n t range of Trom 20 to 600 g/ ha, preferably
50 to 300 g/ ha. PHESARL HereRk kel cthereolapprgvided R :@pmd(s) to a
said | ocus, for el idh ifieaidsi I8 tREaheEhE&, o eEld CikigeREiBgMBEQCT de,
er.
i

or a 35 fertili PS24012 -5-, accordance wth a further aspect of
t he present invérﬁ iltari%rté’i% iﬁ’cf%/in%@‘auﬁn agHEBLR TOMRRRIEIM MY BRe in
the nmethod of tprdpasssd igh mixirxe @pptéedot oadkgh+tetmingteduch a

ol phat i ¢ al condt AT AR R HSHRELRER rhd o erfhoRi S Rmpouna. of
gener al fornul a donttaditeing raomompound of general formula I, taken from
separate sources, in water in a tank; or, preferably,
by adding, to water in a tank, a pre-mixed "one-pack"
"0 formulation containing both alkoxylate and a compound
of general formula I. Such a pre-mixed formulation
may most conveniently be a liquid or a wettable
powder, the manufacture of each of which is entirely

standard.
15 - A liquid "one-pack" formulation for dilution with

water suitably comprises a compound of general formula
i, a free or alkyl-terminated aliphatic alcohol
alkoxylate, an emulsifier and a solvent. A useful

_ formulation solvent for compounds of general formula

20 i, as indeed it has been found to be for other crop
protection agents, is benzyl alcochol. _

A solid "one-pack" formulation suitably comprises
a compound of general formula I, a free or
alkyl-terminated aliphatic alcohol alkoxylate, a

73 wetting agent to aid dispersion and a filler, for
example kaolin. _

An antifoaming agent may be employed, if desired,
in accordance with standard practice. An antifoaming
agent may be a constituent of a "one-pack"

3C formulation. When the agqueous composition is to be
prepared by mixing a free or alkyl-terminated
aliphatic alcohol alkoxylate, and a composition
containing a compound of general formula I in a tank,
and an antifoamer is desired, the antifoamer may

35 conveniently be formulated with the alkoxylate
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separate sources, in water in a tank; or, preferably, by adding, to water
in a tank, a pre-m xed "one-pack” 10 formulation containing both

al kdxyl ate and a conpound of general formula |I. Such a pre-m xed
formul ati on may nost conveniently be a liquid or a wettable powder, the
manuf acture of each of which is entirely standard. 15 Aliquid
“one-pack" fornmulation for dilution with water suitably conprises a
conmpound of general fornula I, a free or alkyl-term nated aliphatic al cohol
al koxyl ate, an g@@gﬂﬁéﬁg.and a solvent. A useful formnulation solvent for
conpounds of gener ormula 20 1, as indeed it has been found to be for

ot her crop prot ecti offhgyemncentrajdnty| ofi| e oronperents infdieack”

formul ation sui 3R] o\ TBUMRRS 8 P RO e Oka DOTEL€dd fBF S #ehd afolf e or
al kyl -term nated aliphatic al cohol al Koxylate, a 25 wetting agent to aid

di spersion and 2% i3 |SPREH 8L HANEI&D| FHMNR ht3RDRE R atRy be
enployed, i3 desitf eik desiaeeDrdampply ) Stdnties i@t eppAtaidd oan ng
aqueous. sonposi Ao 1% Semstistart o A T PRI AR o diRgA LG tha e
al i phatic al cohalayalbeoxfrtcat 00t 2aahphsha i orfws aflremdtlee e usntl of
oereral oS R AL oA SIS {e CrSld thog tp! e
that of a compound of general formula I and of the
10 alkoxylate, 100 g/ha and 400 g/ha, respectively, the
agqueous composition will contain 0.1 g/1 of a compound -
of general formula I and 0.4 g/l of alkoxylate.
Generally, the aqueous composition may contain from
0.01 to 3.0 g/1 of a compound of general formula I and
from 0.04 to 10 g/1 alkoxylate.
In accordance with a further aspect of the
present invention, there is provided a concentrate

Y
wn

. formulation containing a free or alkyl-terminated
aliphatic alcohol alkoxylate and of a compound of
20 general formula I, for dispersion or dissolufion in
water. Such a concentrate formulation may suitably
‘contain from 5 to 200 g/kg of a compound of general
formula I and from 100 to 500 g/kg of adjuvant, the
balance of the concentrate formulation being the usual
2% types of further materials.

Unless otherwise specified in this specification,
an alkyl group R may be branched or, preferably,
linear and suitably contains up to 10,'preferably up

to 6, and most preferably up to 4, carbon atons.
3G . Unless otherwise stated in this specification, a
halogen atom R may be a fluorine, chlorine, bromine or
iodine atom. '

The group R as a halophenoxy group may suitably

have from 1 to 3 halogen, preférably chlorine,
35 substituents. Suitably it has only one halogen

PS24012



conponent. The concentration of the conponents in the aqueous composition
may be cal cul ated fromthe anmbunt of a conmpound of general formula | and of
al kbxyl ate 5 it is desired to supply, and the rate of application of the
conposition. Typically the rate of application nmay be from 200 to 2000

1/ ha. Thus, when the rate of application of the conposition is to be 1000
1/ ha, and that of a conpound of general formpmda | and of the 10

al koxyl ate, 100 g/ ha and 400 g/ ha, respectively, the aqueous conposition

WH(I clont ain 0. éugétlahﬁrmommﬁmwaldaw aut pafef feﬁ.—.zﬂecg/l)loz 5 0'
al koxyl at e. e agueoQus, €O contain from o]

g/l of a corrpouﬁail 6%“@9%1 QﬁQnﬂ§14H€E%f§é¥%%qé%¥ ‘0.04 to 10 g/ .

al koxyl ate. | n accor Thecgnuu R niay tshartatslgeateplfeseh‘d: p!resent i nvention,
there is provid Cen 3

al kyl -term nat e%ga?| %ﬁgt ?’J(i:‘lta %ylcb[a}l e afn a cor}{)oung{tc}‘fl‘zo
general forirula |, fY¥ost m’@fﬁkﬁhbh dihes gnaup R |rr¢nmsants Such a

concentrate for gHhatiinR ERomUiA AnpAd I JerRPal tﬂbzmaglﬁsirpf a
conmpound of general fornula | and fro 100 to 0 g/ K%é@ uvant, the
bal ance of the WBAEBnE ZEPTSSiSHES:E l"’%@“\is seqd @As of

further materi at:&amﬂmbes.szot:hem-@e-mmlf | eﬂas thiehicommer idhexnsildon, an
3ka%/lo %ougrsf renﬁéﬁ‘be bran %?ndoz%rﬁ re‘f%rab'lﬁ hle'rrée ee}:n%es%lste '% cont ai ns
- 10 denote J.t.

It will, of course, be appreciated that other
compounds of a similar chemical structure to the
compounds of general formula I, such as other

_ compounds disclosed in EP-A-120 321 and EP-A-219 756
15 and the compounds disclosed in EP-A-360 701, may
' suitably form the active component of fungicidal -
compositions which contain aliphatic alcohol
alkoxylates or alkyl-terminated aliphatic alcohol -
alkoxylates as hereinbefore described.
20 The invention will now be further described with

reference to the accompanying Examples.

Example 1
a) Materials
The following wettable powder (WP) and
25 emulsifiable concentrate (EC) formulations of a
compound of general formula I were prepared, the
WP by air milling the ingredients together to
obtain an average particle size of around 5 um,
and the EC by dissolving the compound of general
30 '~ formula I in a solution of the benzyl alcohol,
surfactants and part of the SOLVESSO and, after
COmplete dissolution of the compound of general
formula I, adding the rest of the SOLVESSO.

PS24012



to.6, and nost preferably up to 4, carbon atons. 30 Unl ess ot herw se
stated in this specification, a halogen atomR nmay be a fluorine, chlorine,
brom ne or iodine atom The group R as a hal ophenoxy group may suitably
have from1l to 3 hal ogen, preferably chlorine, 35 substituents. Suitably
it has only one hal ogen PS24012 -7- substituent, preferably
para-|located. A preferred hal ophenoxy groupgis 4- chlorophenoxy The group R
may suitably represent a straight-chain [err] alkyl group, preferably

n-butyl. 5 bly the groun R represents a chlorine gtom
A conpound of geperal rmula |_in which R re sen S chl ori ne atom

di scl osed as Exawpﬁ??ﬁé;%?1Rﬁy99ﬁ20321 hh ?ﬁﬁﬁﬁQQHtFﬁﬁ@

di ITet honDr ph, Vw] DTI V\Il 1 I bﬁr&ﬂf t r\r D ‘(JISbU t S :II.O %Chntn I t 0 ‘A‘ I I f
course, be appregi igﬁ er 0 che strqcture
to the conpounds} o g"e%r}:er m?‘gltr]rrul a i h as “gkf ound %l oded in

EP-A-120 321 and EIBORIQWE&&;‘S 1A ancBA e corrp‘titm 4&3%@ osed i reE&Ry A- 360
701, may suitably td}ﬁ ive coyy en TI‘:CHE conp tiong
whi ch contain al hatlc (;ﬁ? alkox Iate or al tern1nate3ﬁgl phatic

al'cohol 5 PXao1 g MARLOWET 5314 40 g
Benzyl alcohol 550 g
SOLVESSO 150 to 11

BORROSPERSE CA is a calcium lignosulphate available
from Borregard. COLLEX BX powder, a calcium

10 lignosulphate available from Lignin-Chemie, would also
be suitable.

SUPRAGIL WP is a sodium~diisoalkylnaphthalene-
sulphonate available from Rhone-Poulenc. Nekal BX
trocken, available from BASF, would also be suitable

R Y
\\n'

as this cémponentf

Kaolin is available as ARGIREC B 24 from Blanc
Mineraux de Paris or as CHINAFILL KI powder from
Gesellschaft fur Rohstoffveredelung

ATLOX 4851B and ATLOX 4855B are calcium
- 20 alkylarylsulphonate, nonionic emulsifiers available
from ICI.

MARLOWET 5314 is a Clz/cl4—ethoxylated, phosphated
fatty alcohol available from Huils.

SOLVESSO 150 is a Clo/cll alkylbenzene available from
Esso Chemie. '

n
\n
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al koxyl.at es as herei nbefore described. 20 The invention will now be
further described with reference to the acconpanyi ng Exanpl es. Exanple 1 a)
Mat &rials The fol |l owi ng wettabl e powder (WP) and 25 enul sifiable
concentrate (EC) formul ati ons of a conpound of general fornula | were
prepared, the WP by air mlling the ingredients together to obtain an
average particle size of around 5 [err], aral 4 he EC by dissolving the

conmpound of general 30 formula | in a solution of the benzyl

al cohol , surfactthdg SEalidwimg adjuventSOwaIS@Eralinedt er conpl et e

di ssolution of the conpound of general formula I, adding the rest of the
SOLVESSO. PS24012 Wt t abl e powder Enul si fiabl e concentrate

Di met honorph  ASIRLUS 411F iminexsdorphl adjuvigtt)y BRARREISEIA 80 g
ATLOX 4851B (rapd ébeﬂJFﬁﬁG'édj%ant) fr?cﬁn QICI. '9\1'1‘{5?%548@?!3 y? 20 ¢

5 Kaol i n 400 Benz al coho

550 g SOLVESSO bsen 1d€tnj‘=11flledsdﬂ€RM%¢%%tsa ac%ll%ﬁm 1§ deesbhat e -
avai |l abl e fg om Berypgaitd. f@&ﬁ&éfﬁ?&mﬂﬁ ot Gt mmws) 413 gnoadpas e

avai | abl e fromlJéy“(;fgyTgmlne éthoéﬂfz é)pé%igxy é%e), FRIGATE
(tallowamine ethoxylate} and AEROSOL OTB (sodium
sulphosuccinate). c13/14 (ratio ¢.55/45) alcohol
ethoxylate adjuvants MARLIPAL 34/6EQ, MARLIPAL 34/11EO
10 and MARLIPAL 34/20E0 (having on average 6, 11 and 20
' ethylene oxide units per molecule, respectively), from
Hils.

b) Plants
Vine plants (Vitus vinifera cv Cabernet
15 'Sauv1gnon) were propagated from woody cuttings
and grown to the 5/6th leaf stage using
sub—irrigation under glasshouse conditions
(temperature, 20 to 55 °C; illumination, 16 h
_ photoperiod of daylight supplemented by mercury:
20 vapour lighting). The apex and the top immature
| leaf was removed before inoculation of the
undersides of the top two leaves by spraying with
a freshly prepared suspension of Plasmopara.
~ viticola (downy mildew). After inoculation, the
25 plants were transferred to a high humidity
chamber for 24 h and then returned to a high
humidity glasshouse for a further 24 h before

spraying.

c) Preparation and application of spray solutions

20 Amounts (1.6, 0.8, 0.4, 0.2, 0.1, 0 g) of
the WP formulation and volumes (8, 4, 2, 1, 0.5,

0 ml) of the EC formulation were each dispersed

PS24012



SUPRAG L WP is a sodi umdiisoal kyl napht hal ene- sul phonate avail able from
Rhone- Poul enc. Nekal BX trocken, avail able from BASF, woul d al so be
suitable 15 as this conponent. Kaolin is available as ARG REC B 24 from

Bl anc M neraux de Paris or as CH NAFILL XI powder from Gesellschaft fur
Rohst of f ver edel ung ATLOX 4851B and ATLOX 4855B are cal ci um 20

al kyl aryl sul phonate, nonionic enulsifiers aeaklable fromIC . MARLOAET 5314
is a [err] phosphated fatty al cohol available fromHuls. SCOLVESSO 150 is a
[err] al kyl benzene ayai tabl eateem(250 E&so Chanbmouaszéaléach 9- The

foll ow ng adj uvants wer. e ob alne A 1 vant) and
ATPLUS 412 (rape. seef gagpya ?&%F c} vc% EA%Pnghifi% £ %@
identified in previoﬁsOtgstwa&sdbspngseﬂe1be§ap5wateadK§@9nmlﬂor An

di met honor ph, out of L 5 ; :
ethoxylate/propoxyla?e}ghgglé%%Emﬁﬁwg?o§gﬁ§nélg?hgéha dlsge£5&8§OL orB
(sodi um suPphosucci n¥gg) Rigedr pit aPPoaélSSPESXZQIE eﬁﬁé%ylate

~adj uvants MARLI PAL 3éé?EGhnMABthAho%4A&kE@1§Qe1§nngBBLtBAh 350
(havi ng on average 6 1.,and 20 eth ge OXIdEu%DItS ﬁD|% e,

respectively), from to give an arra ions Ior eac

formulation type.
Each of these solutions was sprayed onto

10 four vine plants at a nominal volume rate
equivalent to 250 l/ha. using a laboratory track
sprayer equipped with a 800067 hydraulic nozzle
(Spraying Systems Co., Illinois) operating at 276

. XPa. These treatments were equivalent to

15 dimethomorph application rates of 400, 200, 100,
50, 25, 0 g/ha either without or with adjuvant at
an application rate of either 750 g/ha
(surfactant) or 1500 g/ha ‘(emulsified oil).

d) Plant treatment and assessment

20 The spray deposits were allowed to dry and
the plants returned to glasshouse coﬁditions, as
‘described for their propagation, for 4 days.
They were then transferred to a high humidity
chamber for 24 h incorporating a dark period of

25 8 h to induce sporulation. Each inoculated leaf
was asssayed for degree of infection by visual
assessments of the % area of leaf covered by

sporulating lesions.
Statistical analysis of differences between
30 treatments was done by comparing the infection at
each dose of dimethomorph with 5% of the
infection for untreated plants.
The estimate of this difference (and standard
error) was measured on the logistic scale:

‘N
\n
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Hul s. b) Plants Vine plants (Vitus vinifera cv Cabernet 15

Sauvi gnon) were propagated from woody cuttings and grown to the 5/6th | eaf
stage using sub-irrigation under gl asshouse conditions (tenperature, 20 to
[err]; illum nation, 16 h photoperiod of daylight supplenented by nercury
20 vapour lighting). The apex and the top immture |eaf was renoved
before inocul ation of the undersides of thgitap two | eaves by spraying with
a freshly prepared suspension of Plasnopara viticola (dowy mldew. After
i nocul ation, the 25 pl ants were tqgnstemrgdogo a high humdity
chanmber for 24 h and then_returned to a hiah huﬁ1dity gl asshouse for a
further 24 h before spramegT fg Preparation and application of spray

sol utions 30 - Amount s (1.6100;8,(;g4r 0,2200.1, O g) of the WP
formul ati on and vol 8y 4 5 : fy cah0 ation were
each di spersed PSZ48%§ ré FTlﬁegrﬁ%ePgS ﬁggér %Egolh?%FE ﬁkaﬁgth of each
adj uvant (Burfactants, 3.0 g;tERakBERted o0ils, 6.0 g) was dispersed in tap

water (500 ml). - An aliquot IéZQeﬁ&éseBtgathiinae&homa&ah.td'bﬁp%%i on
control

D, represents the difference between

treatment and control.

10 A one-sided t—tesﬁ of whether this
difference exceeds zero was performed (at the 5%
significance level). 1In this way, it was
possible to identify the lowest dose of
dimethomorph at which a given treatment reduced

15  infection by at least 95%.

e) Results .

Tables 1 and 2 contain the mean results and
standard deviations (SD) of the two independent
assessments on the four pairs of leaves

20 inoculated and sprayed for each treatment.

It will be observed that, whilst the oil
adjuvants ATPLUS 411F and ATPLUS 412 give some
enhancement in activity, the improvements in
performance brought about. by the three C13/C1l4

25 alcohol ethoxylates on both types of formulation
(Tables 1 and 2) were dramatic and statistically
significant. The analysis described above
indicated that the dose rates of both the EC and
the WP formulations with the alcohol ethoxylates

30 could be reduced to less than 25 g/ha of
dimethomorph whilst still achieving greater.thah
95% control on glasshouse grown plants.

It was observed that there was some slight
necrotic spotting of the leaves with the Marlipal

35
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) was mxed with an aliquot (20 m) of each adjuvant sol ution

i medi ately prior to spraying to give an array of 36 solutions for each
formul ati on type. Each of these solutions was sprayed onto 10 f.our
vine plants at a nomi nal volune rate equivalent to 250 1/ha using a

| aboratory track sprayer equi pped with a 800067 hydraulic nozzle (Spraying
Systens Co., Illinois) operating at 276 kPgp Jhese treatnents were

equi valent to 15 di met honor ph application rates of 400, 200, 100,
50, 25, 0 g/ ha eithssAlldoOuireatwernitts adthmagti wdt awnielpMaenipald rate of
ei ther 750 g/ha (surf, t).o sified oil). d) Pl ant
treat nent and assess d) /Zdlépoal%i]%]%@is%ﬂr'ay deposits were allowed to
dry and the plants returned to gl asshouse conditions, as described for

their propagat paprd 4 A st BeladRivakteon r&i@“@éﬁ@f‘oi%f hi gh

hum dity chanb&r Tor 24 fi Jncorporatifn g darK peri od o To i nduce
sporul ation. Each |nocuLéﬁﬁﬂﬁﬂgﬂi—ﬁébiéggé&#@&lﬂﬁliﬂdﬁiiQ—EﬁgLﬂfect|on by
vi sual assessnents of thedpmirlaetidn | eaf covered by sporul ating | esions.

Statistical analysis of differences between 30 treatnments was done
by conparing the infection at each dose of dimethonorph with 5% of the

infection for
standard error) was nmeasured on tle | ogi st i GEAR AREA INFECTED
ADJUVANT (SD)

(SPRAY TANK CONC)

dimethomorph application rate g/ha#

o 25 50 100 200 400
NONE | 56 58 60 66 73 82

(28) (38) (31) (18) (16) (11)
ATPLUS 412 91 42 28 26 34 37
(6 g/l) (6) (21) (20)_ (22) (26) (21)
ATPLUS 411F 82 14 14 38 41 46
(6 g/1) (5) (15) (19) (31) (17) (30)
MARLIPAL 34/6EO 90 1 1 0 0 0
(3 g/1) (11) (1) (1) (1) (1) (1)
MARLIPAL 34/11E0 | 57 1 2 2 1 0
(3 g/1) (32) (2) (2) (2) (1) (0)
MARLIPAL 34/20E0 | 70 3 0 0 1 2

(3 9/1) (15) (5) (0) (1) (1) (2)

PS24012



35. PS24012 [err] DT  log 100 - [err] where [err] represents estinmated

I nfection for 5 treatnent [err] represents estimated
i nfection for control DT represents the difference between treatnent and
control. 10 A one-sided t-test of whether this difference

exceeds zero was perforned (at the 5%significance level). In this way, it
was possible to identify the | owest dose of 13 met honorph at which a given
treatment reduced 15 |nfect|on by at Ieast 9596 e) Resul ts Tabl es
1 and 2 contain Table ' G $ ith egt 5

i ndependent assessment s onpiagmhga&ap%rt&c%ﬁal %ve-anag with thienggul ated
and sprayed for each treatmen Wi € observe a e oi
adj uvants ATPLUS 411F and a i ve some enhancenent in activity, the

i nprovenents in perfornmance brought about by the three C13/Cl4 25
al cohol ethoxylates on both types of fornul ati on

$ LEAF AREA INFECTED
ADJUVANT (sD) _
(SPRAY TANK CONC)

dimethomorph application rate g/ha

0 25 50 100 200 400
NONE : 96 86 80 25 29 8
- - (2) (11) (17) (21) (10) (s)
ATPLUS 412 73 47 22 21 11 3
(6 g/1) (24) (30) (16) (14) (11) (3)
ATPLUS 411F 75 11 9 30 10 4
(6 g/1) (4) (8) (5) (20) (13) (3)
MARLIPAL 34/6EO 95 0 0 0 0 0
(3 g/1) (5) (1) (1) (1) (0) (0)
MARLIPAL 34/11EO 80 1 2 2 0 o |
(3 9/1) _ (4) (1) (1) (3) (0) (1)
MARLIPAL 34/20EO 29 0 2 1 o o
(3 g/1) (16) (1) (2) (1) (0) (0)
Example 2.

The starting EC composition as described in
Example 1 was used.
The adjuvants used were:

MARLIPAL 34/6EO- as described above

GENAPOL C-050 - - an adjuvant from Hoechst in which the
alcohol moiety is derived from coconut o0il, and the
“ethoxylate moiety has an average 5 ethylene oxide

units per molecule.
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(Taﬁies 1 and 2) were dramatic and statistically significaht. The anal ysi s
descri bed above indicated that the dose rates of both the EC and the WP

foriul ations with the al cohol ethoxylates 30 could be reduced to

| ess than 25 g/ ha of dinethonorph whilst still achieving greater than 95%
control on gl asshouse grown plants. It was observed that there was sone
slight necrotic spotting of the | eaves with the Marlipal 35 PS24012 - 12

- 34/ 11EO treatnments, though not with Marlipal 34/6EO or /20EO
applications. Table 1 - Effect of adjuvantsygn-the control of Pl asnopara
viticola on vines with the WP fornul ati on % LEAF AREA | NFECTED ADJUVANT

(1 gg) (gggAY TANK CON@)l@B}E@I@wafﬁhe@pf&maddﬁmtat@n/ﬁppiban;ZS - (5(2)8)
(38) (31) (18)°°’E11%359 (15§ %%H‘?Jé“l‘iz“mpme“ts Prg‘if ’942" -“—@%FY

34 37 (6 g/l)"Vegetable Faf6§ 0ilgM) px(larn)shegczzgy ReihoX®1) ATPLUS 411F

82 14 14 pufisnidd cord® 1954, N.¥.)
5

9.0
6.8
46.4
18.0
9.0

caprylic (c8)

capric (C10)
lauric '(012)
myristic (C14)
palmitic (ci6)

M dO P dP e

10

GENAPOL C-080 -~ as GENAPOL C-050 but hav1ng on average
8 ethylene oxide units per molecule
15 sr1mwET L 77 - an'alkoxylated dimethylpolysiloxane
adjuvant available from Union carbide.

The general procedures and assessment were as
described in Example 1. '

Outdoor "hardened" vines were propagated
initially under glasshouse conditions up to the 3/4
leaf stage, and then gradually "hardened off" under
polythene tunnel conditions over 3 to 4 days before
being transferred to outdoor conditions for about 1
week (mean air temperatures: April, 8°cC; May, 12.3°C).
During these latter stages a further 1 to 2 leaves
developed. Plants were inoculated, incubated, sprayed
and held under glasshouse conditions, as defined in
Example 1, to allow the disease to propagate over 4
days before being transferred to hlgh humidity dark
condltlons to induce sporulation.

20

25

30

Trials were conducted on three occasions
assessing the effects of varying adjuvant type and

concentration:
35
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(. é/l) (5)  (15) (19) (31) (17) (30) MARLIPAL 34/6EO

90 1 1. 0 0 -0 (3 g/l) (11) (1) (1)
(1", (1) (1) MARLIPAL 34/11EO 57 1 2 2 1 0 (3
gl (32) (2) (2) (2) (1) (0) MARLI PAL 34/ 20EO 70

1 2 (349/l) (15 (5  (0) (1)
(1) (2) PS24012 - 13 - Table 2 - Effect of adjuvants on the control of
Pl asmopara viticola on vines with the EC fgrgmu ati on % LEAF AREA | NFECTED
ADJ UVANT (SD) (SPRAY TANK CONC) di net honor ph
application rat 0 yagg 0Q 87,409 sNO¥i5 0,
96 86 Qrg'g' ti &PAL(ZB?QG QP 942/%1 (21) (10)  (6) ATPLUS
412 . (24)
(30) (16) (14)1-r1(a311)z ﬁﬁﬂﬂﬁlﬁoﬁoﬂzo 94, 18775375 A%s0, 9 30
10 4 (6 (4) (8) (ggo(é%ig (13) (3) MARLI PAL
34/ 6EO 95 0 0 0 o/l (5)
(1) (1) 5(1) Tried) 3, ((II)NMI@MS(B4/QL1I3®7 336 g/hg 2 2
0 0 (3 9/l) GENAEGY c-ded o, %s, 169, 374D 75d Y/ha

SILWET L77 0, 94, 187, 375, 750 g/ha.

_ The results are set out in Tables 3 to 7 below.

10 Clearly, all the adjuvants gave enhancement to the
performance of the dimethomorph EC on these "outdoor
hardened" vines, confirming the previous results of
Example 1 on glasshouse propagated vines. However,
Trial 3 indicated that the GENAPOL adjuvants gave

15 greater enhancement than SILWET L77. Of the GENAPOL
surfactants, GENAPOL C-080 appeared the more
effective.. '

20

25

30
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NﬁRtlpAL 34/ 20EO 29 0
(16) (D (2 (1) (0

destribed in Exanple 1 was used. The adjuvants used were:
as descri bed above GENAPCL C- 050 -

al cohol noiety is derived f
an average 5 ethyl ene oxide

2 1 0

(0) Exanple 2 The startlng EC conposition as
MARLI PAL 34/ 6EC
in which the

0 (3 gl/l)

ar & tvant from Hoechst
rom coconut -oil, and the ethoxylate noiety has
units per nolecule. PS24012

derived frommeoeny -Oigrtedt ot |NAROTPAL SEEOhEnT Bhé

E. W Eckey "Vegetable Fat & G| s”

1954, N.Y.)dabmedhombrph EC
(C12) - 46.4 % nyristic

s (ref.

publlshed by Rei nhol d Publ i shing Corp.

inst 9.0 jac on “'out@b0Y harfeBefd!l auric
(C14) - 18.0 % 10 palmtic (C16)

- 14

- Al cohol s

9.0 % GENAPOL C-080 - as CGENAPOLv@nes0 (mmiallavlilng on average 8 et hyl ene
oxide units per nolecule 15 SILWET L 77 - an al koxyl at ed
di met hyl pol ysi | oxane adj uvant avail abl e from Uni on Car bi de.

ADJUVANT
MARLIPAL 34/6EO % LEAF AREA OF SPORULATING LESIONS
CONCENTRATION (SD)
g/ha
dimethomorph application rate g/ha
0 6.3 12.5 25 50 100
0 15 22 22 22 29 19
(4) (16) (16) (8) (19) (7)
94 22 8 3 6 6 5
(11) (6) (2) (13) (8) (3)
187 47 8 6 - 4 7 4
(30) (6) (3) (3) (7). (3)
375 8 5 4 1 3 1
(5) (4) (6) (1) (3) (2)
750 22 3 5 2 1 0
(15) (2) (4) (2) (1) (1)
1500 50 7 2 2 1 0
(22) (3) (3) (3) (1) (0)




>

The general procedures and assessnent were as described in Exanple 1. 20
Qut door "hardened" vines were propagated initially under gl asshouse
conditions up to the 3/4 | eaf stage, and then gradually "hardened of f"

under pol ythene tunnel conditions oven?3 to 4 days before being transferred
to outdoor conditions for about 1 25 week (mean air tenperatures: Apri
[err]; My, [err]). Durrng t hese Iatter stages a further l1to 2 Ieaves
developed PlZable \4 fecit o ENAR : o porfanya of

gl asshouse conditions, as deflned in Exanple 1 to aIIOM/the dlsease to
propagat e o¥dne Epk BGragaingt B : > : ALY gar k
conditions to |nduce sporulatron Trials were conducted on three occasi ons
assessing the effects of varyingZ T d concentration: 35
PS24012 Trial 1, MARLIPAL 34/6EO 0, 94, 187, 375, 750, 1500 g/ha Trial

2, GENAPCL C- 050 O 94, 187, 375, 750, 1500 g/ha 5 Trial 3, CGENAPCL C- 050
0, 187, 3Z5.glha GENAPQL C. 020 Q04 107 375 750 g/ha SIIWT 177 0,

(e

94, 187, {375, KéQUQAﬁ@- The results are set out in Tables 3 to 7 bel ow

GENAPOL C-050 % LEAF AREA INFECTED
CONCENTRATION (SD)
g/ha

dimethomorph application rate g/ha

0 6.3 12.5 25 50 100

0 33 43 32 37 22 17
(26) | (29) | (32) | (24) | (13) | (14)

94 - 37 11 13 12 | 15 | 12
) (23) | (8) (7) (2) (9) (7)

187 30 15 15 7 9 12 .
(29) | (8) (9) (6) (6) (9)

375 47 16 | 5 7 6 11
(22) | (16) | (4) (6) (5) | (9)

750 _ 24 9 8 3 2 | 2
(18) | (7) (6) (2) (2) (3)

1500 . 36 6 .2 2 1 2
(15) | (6) (3) (3) (1) (3)




10, T early, all the adjuvants gave enhancenent to the performance of the
di net honor ph EC on t hese "outdoor hardened" vines, confirm ng the previous
results of Exanple 1 on gl asshouse pragagated vines. However, Trial 3

i ndi cated that the GENAPOL adjuvants gave 15 greater enhancenent than
SILWET L77. O the CGENAPOL surfactants, GENAPOL C-080 appeared the nore
effective. 20 25;39 35 P“§4!%%~ 2 thEf be Eo?&a

on the perf oFm oF—6 6 ! —V g m: ; qoor
har dened" vines ' \ EOnouta §o L BAG eAREA OF
SPORULATI N REOER e AR RLLS outdoor e0ea” ha
di met honorph application rate ghfig,dy. (TBa3 3)12.5 25 50 100
0 15 22 ﬁZT’“‘"—%ET'—*’JQQ 19 (4) (16)
(16) (8) (19) (7) 94 22 8 3 6 6
5 (11) (6) (2) (13)  (8) (3)
ADJUVANT % LEAF AREA OF SPORULATING LESIONS
GENAPOL C-050 (SD)
CONCENTRATION
g/ha _ dimethomorph application rate g/ha
0 12.5 25 50 100
0 . 15 16 16 13 8
(7) (10) (14) (7) (4)
94 - - - - -
187 - 6 7 5 9
(3) (4) (3) (4)
375 38 4 2 2 3
(25) (6) (2) (2) (3)
750 = - - - -




187

_ 47 6 4 7 4 (30) (6)
(3), (3) (7) (3) 375 . 4 1
3 7, 1 (5) (4) (6) (1) - 143) (2) 750 22
3 5 2 1 0 (15) (2) (4) (2) (1)
(1) 1500 50 7 0 (22) (5)
(3) (3) \ oS - PO_ C-05 on the
per f or mance 6f2arretfotforot ' ot e dened"
Y'NEEETEET&%%%MA“&G%?%PO%1°°1a en "mdgﬁ%.ft%‘r’éﬁ%@m
application rate g/ha 0 vings.2 3 50 100 O
33 43 32 37 —%?——*——i§¥i?}6rl (29) (32)  (24)
(13) (14) 94 37 11 13 15 12 (23)
(8) (7) (9) (9) (7) 187 30 . 15 15
7 g_ 42 I:c . & 0 VA AN A ﬂ?l:
47 6 A[SJU\)AN’;' 71 %GLEAF ARﬁA[cbzzspommmING(nEsmNs 6)
(5) {9) ¢¥mrpPoL c-080 P4 9 8 (sb) 3
CONCENTRATION
g/ha dimethomorph application rate g/ha
o 12.5 25 Sd 100
0 15 16 - 16 13 8 -
(7) (10) (14) (7) (4)
94 - 9 7 4 3
(6) (4) (2) (3)
187 - 3 2 1 1
(2) (2) (1) (1)
375 - 1 1 0 1
(1) (1) (0) (1)
750 | 10 0 1l 1 0
(13) (Q) (1) (1) (0)




(18) .(7) (6) (2) (2) (3) 1500 36 6

2 2 1 2(15) (&) (3 (3 . () (3 -
18- Table 5 - Effect of GENAPCL C-050p¢n the performance of dinethonorph EC
against P. viticola on "outdoor hardened" vines. (Trial 3) ADJUVANT

% LEAF AREA OF SPORULATI NG LESI ONS GENAPOL C- 050

(1 ng; CO\I%NTR&@:@\L g/ ha Effe%t Oof szwmtmﬁn&rpm@o@eﬁwmé@t@f g/ ha 23
=50 10

g (7) éﬂéﬁthomé_gh EC agalinst P. §41t960187on “outdoor haﬁdened"

(4) (3) (4) 375
4 2 2 3 (25)ines. (Grrial(2) (2) (3) 750
- 19- Table 6 - Effect of GENAPCL C- 080 on the performance of dlnethonnrph
EC agai nst P. V|t|cola on "outdoor hardened" vines. (Trial 3)

ADJUVANT % LEAF AREA OF SPORULATING LESIONS
SILWET L77 . (SD)
CONCENTRATION .
g/ha . . .
dimethomorph application rate g/ha
0 12.5 25 50 100
0 15 16 16 13 . 8
(7) (10) (14) (7) (4)
94 ' - 12 7 6 3
(3) (3) (4) (4)
187 - 11 9 8 18
(4) (8) (12) (14)
375 - 14 6 5 4
(10) T (3) (6) (4)
750 14 7 S 1 3
(9) (5) | (3) (1) (2)




ADJ UVANT % LEAF AREA OF SPORULATI NG LESI ONS GENAPCL C- 080

(SD) CONCENTRATI ON g/ ha di met honor ph application rate g/ha 0
12.75 25 50 100 O 15 16 16 13
8 (7) (10) (14) (7) (4) 94 - 9 7
4 3 (6) - (4) - (2) - (3) 187 - -3 2
1 1 (2) (2) (1) (1) 375 - -1 1
0 (1) (1) (0) 750 _ 0 1 1 0
(13) (0) (1) (1) (0) ~ 20 Table 7 - Effect of SILVET
L77 on the perf f di met horor ph EC against P.- viticola on "outdoor
har dened" vinesE& ig 93) ADJUVANT % LEAF AREA OF SPORULATI NG
LESI ONS SI LWET L77 (SD) CONCENTRATI ON g/ ha
di met honor ph appl i caiph@n skake ifg & composttidn as described I 100 O
15 16 16 13 8 (%3 (10) (14) (7)
(4) 94 Example 1 wasijsed. 6 3 -

5 : _

The adjuvants used were:

GENAPOL C-050 ~)} described in

GENAPOL C-080 -) Example 2 above

GENAPOL 0-050 =) corresponding to GENAPOL C-series but

GENAPOL 0-080 -} having °1eyl/C16-18 unsaturated
alcohol moieties.

10

The tests were against Plasmopara viticola on
15 glasshouse vines, and substantially corresponded to

those described above in Example 1. The results are
set out in Tables 8 a), b), c) and d) below.
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(3) . (3) (4) (4) 187 - 11 9

18 (4) (8) (12) (14) 375 | - 14 6
5 7. 4 (10) (3) (6) (4) 750 14 7
5 1 3 (9) - (5) - (1) (2) - 21 -

Exanple 3 The starting EC conposition as described in Exanple 1 was used. 5
The adj uvants used were: GENAPCL C-050 ) descrlbed in GENAPCL C-080 -)
Exanpl e 2 abovEahle (FNAFE )f _ 2 sant : sery ~ o

GENAPCL 0-080 -) havi ng oIeyI/C1618 unsaturated alcohol nnletles The tests
wer e agaiSsReTREeH C 2aqgainst BlasmoparacMitigola on Vit hi i Xaally
corresponded to those described above in Exanple 1. The results are set
out in Tables 8 a), b), c) an€1d§§¥%¥%$§—§%3§59§5335 PS24012

a) GENAPOL C-050

GENAPOL C-050 % LEAF AREA OF SPORULATING LESIONS
APPLICATION - (SD)
RATE
g/ha e . .
dimethomorph application rate g/ha
0 6.3 12.5 25 50
0 91 95 94 95 88
(16) (8) (13) (12) (22)
94 - 47 35 24 14
(19) (33) (26) (11)
187 - 22 10 19 7
(1s) | (9) (24) (6)
375 .- 4 4 3 |2
- (3) (3) (7) (4)
750 : 93 6 2 1 1
(10) (7) (2) (1) (1)




22 Table 8 - Effect of adj uvants on the performance of dinethonorph EC
agai,nst Plasnopara viticola on Vitus vinifera cv Cabernet Sauvi gnon a)

GENAPOL C- 050 GENAPCOL C- 050

% L AREA OF SPORULATI NG LESI ONS

APPL| CATI ON “RATE g/ ha
di met honor ph application rate g/ha 0 ' 12.5 25 50 0
91 95 94 95 88 (16) (8) (13) (12)
(22) 94 -ecensg 47 24 14 (19) (33)
(26)  (1h) §EfARQLc-080 22 10 19 7 (15)
(9) (24) (6) 375 - 4 3
2 (3) S=pi =5 = =756 53 5 —2=
1 ( 1@ENAPOL( ©)F080 2) ¥ LEAH BREA OF EPORULAT2ZRBe DESIGHNAPOL|C- 080
CENAPCL (- O80APPLICATIONLEAF|AREA OF SPORULATI NGSDESI ONS APPLI CATI ON
(SD) g?gg | dimethomorph application rate g/ha
0 6.3 | 12.5 25 50
0 91 95 94 95 88
(16) (8) (13) (12) (22)
94 - 51 19 18 10
(20) (10) (14) (10).
187 - .35 14 3 7
(36) (17) (2) (9)
375 - 27 8 13 4
(26) (5) (7) (3)
750 91 20 3 2 0
(15) (27) (3) (2) (1)




RATE . di met honor ph application rate g/ha g/ha 0 6.3

12.5 25 50 0 91 95 94 95
88 (.16) (8) (13) (12) (p2) 94 - 51
19 18 10 (20) (10) - 2%(H4) (10) 187 -
35 14 3 7 (36) (17) (2) (9) 375
- c)27 GENAPOI8 0-050 13 4 (26) (5) , (7) (3) 750
91 20 3 2 0 (15) . (27) (3) (2)
(1) (@) GENAPCL 0- 050 GENAPO_ 0 050 % LEAF AREA SPO?ULATI NG LESI ONS
(SD) APHLTCAITON RATE cation ra a g/ha 0
6. 3 GENAPOL O- ogg % LW OAREA °SP0 ULA’EIENG LESIONS%(SD)
95 BEP{;\M?TI 8) (13) (12) (22) 94
65 HAfrph aphBfdat (:%79 22) |87
) 30 g/ha 15 Dln?é’t rp a%é ation e g/h(a'(?)o) 7 (32)
375 - s 8- )
(3) (9) 0 6.3 12 5 25 | 50
0. 91 95 94 95 88
(16) (8) (13) (12) (22)
94 - 65 48 39 34
(28) (34) (37) (22)
187 - | 30 15 22 19
(27) (22) (30) (32)
375 - 22 8 2 5
(23) (9) (3) (9)
750 89 11 3 11 1
(5) (10) (6) (16) (1)




750 . 89 11 3 11 1 (5) (10)

(6). (16) (1) - 25 - d) GENAPCL 0- 080 GENAPOL 0-080 % LEAF
AREA SPORULATI NG LESI ONS (SD) APPLL GATLON RATE Di et honor ph
application rate, g/ha 0 6.3 12.5 25 50 0
91 95 94 95 88 (16) (8) (13) . (12)
(22) 94 g4y  GENAPOL 0-080 93 . 42 41 24 (30) (34)
(25) (23)7 187 - _ 17 16 11 11 (8)
(15) (7) (5) 375 - 8 7 12
11 (7) Ji (ﬁ) o756 70 7% 2
1 GEBRPOL O-0E8) | % LEXR)AREA SPQRULATING (BSIONS QD) Thelresults
i ndi cat e |t hAPPAUICATION agj uvants were extrenely effective in enhanciing the
performarjce of BREEt honoirph st_downy mJl.de t.he vine,variety,
Caber net [[Sauvi gapha 5 5 r1’1om::1rp\%n appllcav¥_1oq'1 raete, 5/
0 - 6.3 12.5 , 25 50.
0 91 95 94 95 88
(16) (8) (13) (12) (22)
94 - 53 42 41 24
(30) (34) {25) . (23)
187 - ] 17 16 11 11
: (8) (15) (7) (5)
375 - 8 7 12 11
(7) (8) (S) (10)
750 70 4 2 o 0
(36) (5) (4) (2) (0)




Example 4 Plants Vine plants (Vitis vinifera cv Cabernet 10 Sauvi gnon) were
propagat ed under either glasshouse conditions, as described in Exanple 1,

or outdoor conditions, as. described in Exanple 2, but in md Septenber and
early Cctober (nmean air tenperatures, [err] and [err] respectively). This
out door 15 conditioning rendered the plants immune to infection of downy

m | dew by the inocul ation procedure. To overcone this immunity, the outdoor
conditioned plants were placed in a high humdity room (RH 95-100 %
tenperature [err]) for 4 hours, renoved, -aldéowed to dry 20 ( 0.5 h) and

i nocul ated i mediately. The subsequent treatment was as descri bed
previously for the i mimorredulits,igdcaergblas 2llvifionrd @djwmnts were

Wt t abl e pomder q#ﬂﬁ tions of
di met honor ph vveré‘\é?sengﬁ%efé%éég#@ tn %I@Pé?&(gfe ﬁq{et %XAy at e)
GENAM N (al kyl amm@xm@nmtﬁamﬁ; RRYrSOEEN aﬂl‘brthﬁ IV igien Bhax i tey
surfactant s wer @aHdld € G Hagskdst | 30_SILMET L77 (silicone: ethoxylate)
by Union Carbide and the series of DOBANCL et hoxyl ates (ethoxyl ates of
m neral oil-derived aliphatic al cohols) by Shell Chem cals U K
Carrington. AmmyEy allphat e was obt ai ned as GPR grade fron1chen1ca
suppliers. 35 e GENAPQOL T-series is based on tallow oil which
PS24012 :

Plants

Vine plants (Vitis vinifera cv Cabernet

10 Sauvignon) were propagated under either glasshouse

conditions, as described in Example 1, or outdoor
conditions, as described in Example 2, but in mid
September and early October (mean air temperatures,
16.5°C and 14.5°C respectively). This outdoor
conditioning rendered the plants immune to infection
of downy mildew by the inoculation procedure. To
0vefcome this immunity, the outdoor conditioned plants.
were placed in a high humidity room (RH 95-100 %,
temperature 22°C) for 4 hours, removed, allowed to dry
(0.5 h) and inoculated immediately. The subsequent
treatment was as described previously for the indoor

15

20

plants, per Example 1.

. Materials
25 Wettable powder (WP) and emulsifiable
concentration (EC) formulations of dimethomorph were
used per Example 1. The GENAPOL (alcohol ethoxylate),
GENAMIN (alkylamine ethoxylate) and EMULSOGEN (castor
oil ethoxylate) surfactants were supplied by Hoechst,
SIIWET L77 (silicone ethoxylate) by Union Carbide and
the series of DOBANOL ethoxylates (ethoxylates of
mineral oil-derived aliphatic alcohols) by Shell
Chemicals U.K., Carrington. Ammonium sulphate was
obtained as GPR grade from chemical suppliers.
33 The GENAPOL T-series is based on tallow oil which

30
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- 27 - .typically has the follow ng noieties, by weight: nyristic [err] 2-3
Ypalmtic [err] 24-32% stearic [err] 14-32%5 oleic [err]

mona- unsat ur at ed) 35-48% linoleic (C18, di-unsaturated) 2-4% The

nonencl ature of the DOBANCL et hoxylates is such that DOBANCL 91, 23, 25 and
45 et hoxyl ates have [err] primary al cohol 10 noieties, whilst the nunber
after the hyphen denotes the average nunber of ethoxy units per nolecule.
Preparation and application of spray sol uti grs-A range of concentrations of
either the WP or EC 15 fornul ations were prepared in tap water and each
diluted with an t8gida VD) UiEs othwafel 1ewiad) nedaties] uby omeighyi ve .
concentrations of dinmethonorph,and agL#v nt which on spraying, as describe
in Exanple 1, at 250“%?%§€%€e(¢me)a pfiCation rates indicated in 20 the
Tabl es 9-12 belomL,FHpaﬁmitéatneQE) 24s82%nment and results Treatnent and
assessnent was conduc, deaciybed_prgviously in Exanple 1. The results
are 25 given in Tablé%gg?qgcbgﬁb . ?&ea?gsults confirmthat GENAPOL C-080
i s a superiol adjuvarRleic S(Eygr neno-upgaturategNAAP~t8%ries are highly

ef fecti ve, apparentlylﬁ?@?@iébkélgo di-unsaturated) 2-4%.
The nomenclature of the DOBANOL ethoxylates is
such that DOBANOL 91, 23, 25 and 45 ethoxylates have
C9-11' c12_13, C12—15 and-cl4_15 primary alcohol
10 moieties, whilst the number after the hyphen denotes

the average number of ethoxy units per molecule.

Preparation and application of spray solutions

A range of concentrations of either the WP or EC
15 formulations were prepared in tap water and each
diluted with an equal volume of water or adjuvant
solution to give concentrations of dimethomorph and
adjuvant which on spraying, as described in Example 1,
at 250 1l/ha gave the application rates indicated in
20 the Tables 9-12 below. '

Plant treatment, assessment and results

Treatment and assessment was conducted as

described previously in Example 1. The results are
25 given'in Tables 9-12 below. '

The results confirm that GENAPOL C-080 is a
superior adjuvant to SILWET L77; that the GENAMIN
series are highly effective, apparently comparable in
effect to the GENAPOL series, but suffer the .

30 disadvantage of causing leaf necrosis, unlike the
GENAPOL series; that the GENAPOL T series adjuvants
showed good activity., though the higher ethoxylate
GENAPOL T800 showed less activity than the 15EO
ethoxylate GENAPOL T150; that all the DOBANOL

35 ethoxylates were highly effective; and that the other |
adjuvants tested showed much lower activity.
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effect .to the GENAPOL series, but suffer the 30 disadvantage of causing

| eaf necrosis, unlike the GENAPOL series; that the GENAPOL T series
adjuvants showed good activity , though the hi gher ethoxylate GENAPOL T800
showed |l ess activity than the 15EO et hoxyl ate GENAPOL T150; that all the
DOBANOL 35 et hoxyl ates were highly effective; and that the other adjuvants
tested showed nuch | ower activity. PS24012 - 28 - Table 9 - Effect of
ammoni um sul phate and GENAPOL C-080 on the ¥brtrol of P. viticola on

out door vi nes b)&,atbtiee cg n_péggg ecréah g—’a f ormuyl at i gg ]%gL'eaaIn@r(?folgoﬁpor ul ating

Adj uvant
Mean g/ ha C-080 ah ttehamrplams i Ratvidnicolea| eresouttdeon/viines
(a) Anmoni um _ ¢ 6.3 12.5 25 50 0
0 44 - 46 ot h g ¥brmuthtion (7) (26) (29) 500
0 40 5 50 53 71 {23 (Z298) 6] (10). (10) Ipo00—
0 65 7P 79, 57 32 | ¥ Leafgxemy)o {%H?ruliieang(m (9)
1500 0 Adjavants)  4p g4 lesipns (SD
‘lapplication rate Mean
g/ha : dimethomorph application |[values
: rate g/ha (a)

Ammonium GENAPOL _
Sulphate Cc-080 0 6.3 12.5 25 50

0 0 44 46 36 43 41 40
(21) (32) (7) (26) (29)
500 0 40 50 56 53 71
(23) (28) (6) (16) (1s6)
1000 0 65 72 79 57 32 56
(18) (17) (8) (27) (8)
1500 0 43 61 42 64 49
(14) (8) (13) (42) (30)
500 24 - - 10 7 13
T (13)  (8) (16)
1000 94 -~ - 12 13 16 11
: (17) (14) (1e)
1500 94 - - 14 6 6
' (14) (7)) (6)
500 187 - - 3 6 4
(4) () (3)
1000 187 - - 7 10 9 6
(8) (11) (15) :
1500 187 - - 5 4 3
- (2)  (10) (2)
0 375 57 9 5 6 o | 4
(7) (5) (7) (7) (o)
0o 750 82 3 7 2 3

1
(18) (4)  (8) (3) (1)

(a) Over the diméthomorph dose range 12.5 to 50 g/ha.
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(14)° .(8)  (13) (42) (30) 500 94 - - 10 7 13

(13) (8) (16) 1000 94 29 - 12 13 16 11 (17)
(14). (16) 1500 94 - - T 14 6 6 (14) (7) (6)
500 187 - - 3 6 4 (4) (9) (3) 1000

187 - mable 10 - BrfectOor s3rwET 179 @8k cEkhbor(45beb58R the 187
3) 6 confrol of4P(7)v:.t:(<.551a &r?)outégc)r 4pﬂe:~9b the J{iﬂethomo EC 3
7 2 er the di nmet homor ph

dose range 12.5 to 50 g/ ha. PS2401Zormula®ion.labl e 10 - Effect of SILWET
L77 and GENAPOL C-080 on the control of P. viticola on outdoar vines by the

di met ho F-OT 11T at 1 o1, jAd] avarnt 5 Leal  ar ed mm
| esi ons (|SD) aﬁﬁﬂ@g@h&n rate géhheaf area of speywkatimmrbesibepsi ¢aD)o
rate, g/ tionsraper
g/ha dimethomorph application rate, g/ha
GENAPOL SILWET | -
C-080 L77 0 6.3 12.5 25 50 . 25W®
] 0 23. 36 27 40 25 69
(18) (19) (11) (28) (11) (12)
0 94 - 34 16 13 14 | 29
' (16) (11) (15) (6) (15)
¢ 187 - 8 16 : 2 5 18
_ (5) (10) (4) (5) (20)
0 375 - 16 9 | 10 2 21
(12) (8) (2) (2) (13)
94 0 37 ° 25 26 15 15
(15) (7) (22) (17) (23) (15)
187 0 33 12 8 8 5 4
(26) (16) (6) (12) (5) | (2)
375 4] - 4 3 6 5 1
(5) (3) (5) (8) (2)
94 94 - 17 15 11 14 15
' (11) (12) (12) (7) -(15)
94 187 - 9 23 24 10 6
(8) (20) | (17) (9) (7)
187 94 - 7 11 3 13 4
(3) (6) (4) (17) (3)
187 187 - 21 9 9 5 9
-1 (16) (4) (6) (6) (11)

(a) Glasshouse grown vines treated at the same time.



C- 080 . L77 0 6.3 12.5 25 50 25 0

0 23 36 27 40 25 69 (18) (19) (11)
(28). (11) (12) O 94 -30-. - 34 16 13
14 29 (16) (1D (15) (6) (15) O 187 -
275 16  rable?i1 - Effect of ﬂ?rt(@_r adj\i’QAnts ox([f'LQhe ontﬁxsa _of (20% 9;)
= I 9 T I1I0
(2) (13) pR4viticola dh glasshollse vinds by the@Mimethcddbrph Ec 15
15 (15) ( 1 187 33
12 8. 5 4 (26) (16) (6) (12) (5)
(2) 375 : 0 - 4 3 6 5 1 (5)
(3) —(0) C2) 94 L S i
11 14 Adjuvapt(11 f1kpaf agez) of sporulatinglg) 94 187
- (-applmégra)te 5 10 lesions ($P)  (10) (gﬁ)an (9)
(7) 187 ggha - . 1 . . PByto- 4 (3)
(6) 4) (17) (3 13’/’“32“"“‘%@79[‘"}?1’;“*‘%”“ goxicity
9 5 9 (16) 4 6 o —1 3+ (a) d asghouse
grown vijnes treated at the |[same tj .3 | 12.30] - 2%abl es061 {- Effect of
further fadjuvants on the cantrol lof _'P. Viticof a_on [gl assfjouse vines jjby the
di met horfor ph ECNone 19 19 18 21 | 24 0
_ (7) (17) (4) (17) | (14)
GENAMIN C-020 - 1 0 0 0 5
. (2) (0) (0) (o)
GENAMIN C-050 - 2 2 2 1 2.5
(2) | (3) | (2) | (1)
GENAMIN C-100 - . 8 2 3 2 1.7
(5) (2) (3) (4)
GENAMIN C-200 - 4 5 3 3 0.7
_ (4) (5) (3) (3)
EMULSOGEN EL - 7 9 6 14 0
(3) (6) | (4) (7)
EMULSOGEN EL400 22 11 19 13 19 0
(14) (7) 1(12) (8) (7) | :
GENAPOL T-150 -~ -2 1 0 0 0
(2) (1) (0) | (0)
GENAPOL T-~-800 - 19 16 25 12 0]
(8) (7) (14) (6)
GENAPOL C~050 12 1 1 2 1 ' 0
: (12) (1) (1) I (3) (2) _
GENAPOL C-080 14 2 0] 1 1 0
(5) (2) (0) (1) (2)



-

Adj Jvant % Leaf area of sporulating (appln. rate 500

| esi ons (SD) Mean g/ ha) di met honor ph application
toxicity rate g/ha O 6.3 -12.5 -235- 50 None 19 19 18
21 24 0 (7) (17) (4) (17) (14) GENAM N C- 020 ' -
1 0 0. , Jads ( 5 .
: X Table 12 > Effect A ?ﬁ_xg%néxo adju¥iints (&h Py c 100
- 8 P? viticdla orf glasshouse v¥ites by dhe difethdfbrgdENI N
C- 200 : 4 5 . ) (3)
EMULSOGEN EL - 7 9 6 14 0 (3) (6) (4)
(7) EMULSOGEN EL400 22 11 19 13 19 0 (14) (7)
(12)  ( —CENAPCE 1= 150" ,
0(2 (fn eg)luva(\@) GENAPOL $TI80E area of. sporuﬂgatlng ]l@smr% 12
0 (8) 70appin4)ratg 630GENAPOL G- 050 A3D) 1 1 y 1
0 (12) 1) ezha) (3) 2) ﬂ%%%g;\ogpgsgppllcat]ﬁm rate g/ha 0 !
1 0 (5 (2 (0) T
_ ( 6.3 12.5 25 . 50
None 25 29 55 40 56
(21) (16) (28) (30) (22)
GENAPOL C-050 38 7 1 1 2
_ (22) (7) (1) (2) (2)
GENAPOL C-080 54 9 - 4 1 1
_ (23) (7] (3) (2) - (1)
GENAPOL T-110 - 6 4 5 3
_ (8) (4) (6) (4)
GENAPOL T-250 - 23 22 41 | 15
_ (17) (14) (35) (8)
DOBANOL 43 5 7 3 1
ethoxylate 91-5 (42) (5) (4) (3) (2)
DOBANOL - 3 4 1 1l
ethoxylate 91-§ (3) (6) (2) (4)
DOBANOL : - 4 5 1 ' 2
ethoxylate 23~ (4) (3) (1) (3)
6.5 '
DOBANOL - 4 1 1 7
ethoxylate 25-7 (4) (1) (1) (6)
DOBANOL - 2 1 3 0
ethoxylate 25-9 ' (2) - (2) _(7) (1)
DOBANOL " 39 6 2 0. 0
ethoxylate 45-7 (22) (4) (3) (0) {(0)




<

-31- Table 12 - Effect of further adj uvants on the control of P. viticola

on gl asshouse vines by the di met honor ph EC Adj uvant % Leaf - area
of sporulating lesions (appln. rate 500 ' (SD) g/ ha)
di met honor ph application rate g/ha 0 6.3 12.5 - 25 - 50
None 25 29 55 40 56 (21) (16) (28)
(30) (22) GENAPOL C- 050 38 7 1 1 2
(22) (7) (1) (2) (2) CGENGPQ. G- 080 54 9
4 1 1 (23) (7) (3) (2) (1) GENAPOL T-110
- 6 Exdhple 5 O 3 (8) (4) (6) (4) GENAPOL
T 250 | SXEERIS2 22 a1 15 (17) (14 (39)
(8) DOBANOL 43 5 . 7 . 3 ethoxylate 91-5
(42) . (5) Matefﬂals (329l (2) DOBANOL 3 (6) 3
OX ate.91- o .

(4) DOBANCL ¥{: El&g %P comgos:xtlon d_Leém.)lbed Zl’btm]a?e 23.
(4) (3)° 1 v(aﬂs used. (3) 6.5 DOBANOL 1

7 ethoxylat ) (1) (6)
DOBANOL el‘l?é zoalo‘ung afjuvan{:é \éere L(SQG.O et hoxyl ate 25_9
(2) (2) -(G@NAPOL C49PSDOBENOB0, as descibed aboves 2
0 0 et hoxyl e #8r, 7c-10022E-200 (avéfdge 10 (@Ha 2080 WHits ped O)

_ molecule respectively; alcohol
10 derived from coconut oil)
- ARKOPAL NO60, N100, N150, N230 (C9 alkyl phehol
ethoxylates from Hoechst).
SILWET L77, as described above
AEROSOL OTB (a sodium sulphosuccinate,

15 from Cyanamid)
-~ ARMOBLEN 557 (an alkylamine ethoxylate/propoxylate,
from Akzo).
Plants _
20 Potato plants (Solanum tuberosum cv Desiree) were

propagated from tuber cuttings in a sterilised loam
compost, amended with peat, and grown to the 5/6 leaf
stage under growth room conditions (temperature, 10°C;
lighting, 12 h photoperiod under lamps of 125 W cool

25 ywhite fluorescent tubes giving 155 umol/mz/s in the
PAR range of 400 to 700 nm).

The apices and any side shoots of the plants were
removed to leave plants with three well-developed
leaves. These leaves were inoculated by spraying the

30 adaxial surface with a suspension of Phytophthora
infestans (late blight), obtained from either tomato
or potato hosts. The inoculated plants were

_transferred to a high humidity chamber (17°C) for 17
to 20 h before being removed and the leaves allowed to

35 dry (1 to 2 h) before spraying.
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- 32 - Exanple 5 Materials The starting WP conposition described in Exanple
5 1 was used. The follow ng adjuvants were used: - GENAPOL C- 050, C- 080, as
descri bed above - GENAPOL C- 100, C-200 (average 10 and 20EO units per

nol ecul e respectively; al cohol 10 derived from
coconut oil) - ARKOPAL NO60, N100O, N150, N230 (C9 al kyl phenol ethoxyl ates
from Hoechst). - SILWET L77, as described above - AEROSCL OTB (a sodi um

sul phosucci nate, 15 from Cyananm d) - ARMOBLEN 557 (an

al kyl am ne et hoxyl at e/ propoxyl ate, from Akzej .- Pl ants 20 Pot at o

pl ants (Sol anum tuberosum cv Desiree) were propagated fromtuber cuttings
in a sterilised pyspa£R0POR an@NE@HEEICcAE 1 dn mtspxm}d sgﬂmmdrp t he 5/ 6 | eaf

st age under gromﬂh ro m condi I ghti
phot operi od under OB ingvch T? gmgﬁ éfiﬂ dégc ﬁq ﬁﬁg ng 155
[err] in the PARzemgélspeﬁﬁédtmﬂ@Otap‘)wgﬂ'éle mﬁmaﬁ)andmpnm\ﬂﬂ: shoot s of
the plants were renpved (p Leay e @Pist WiL dIUEA VR lindesp G
5 (200 ml). An aliquot of each dimethomorph dispersion
~was mixed with an equal aliquot of water and each
adjuvant solution prior to spraying to give an array
of 36 dispersions for the first trial and 42

dispersions for the second.

10 Each of these prepared dispersions was sprayed
onto four potato plants placed in a tray at a nominal
volume rate equivalent to 250 1l/ha using a laboratory
track sprayer equipped with an 8002E hydraulic nozzle
(Spraying Systems Co., Illinois) operating at 276 kPa.

15 fThese treatments were equivalent to dimethomorph
application rates of 200, 100, 50, 25, 12.5, 0 g/ha

" either without or with adjuvant at an application rate
equivalent to 1kg/ha.

20 plant treatment and assessment
_ The spray deposits were allowed to dry and the
plants returned to a growth room (temperature, 17°C;
lighting 16 h photoperiod under sodium lamps (250 W
Sont GEC Solarcolor) giving 155 pmol/m2/s in the PAR

25 400 to 700 nm; relative humidity “70 %) and placed on
sub~irrigation matting for 3 days. They were then
transferred to a high humidity room (23°C) for 24 h

incorporating a dark period of 8 h. Each inoculated
leaf was assayed for infection by visual assessment of
30 the % leaf area infected.

A two-way analysis of variance was performed on
the data to assess if there were significant
differences in performance between the adjuvants
followed by a studentised range test to give a

35 statistical ranking of the adjuvants.
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| eaves. These | eaves were inocul ated by spraying the 30 adaX|aI ~surface
with a suspension of Phytophthora infestans (late bJfgt = 2¥s
either tomato or potato hosts. The inocul ated plantf
hi gh hum dity chanber [err] for 17 to 20 h before Rbgi,

| eaves allowed to 35 dry (1 to 2 h) before spraying.

Preparation and application of spray solution Arounts (0.8, 0.4, 0.2, 0.1,
0.05, 0 g) of the WP were dispersed into tag,water (250 m). An anount
(1.6 g) of each adjuvant was dissolved in tap water 5 (200 M). An

al i quot of each glioefpgnorph dispersion was nmixed with an equal aliquot of
wat er and each solution prior to spraying,to give an _array of 36
di spersions for the f¥eap VPPHPSaHG EEedFsﬁEPélBﬁsl$6?th%ns€Eond 10

Eﬁch gf these prﬁl@ﬁt@ﬁhdh&?ﬁr S.hQ?ﬁtWﬁE $Ar anedtoamefﬁumgga?/éo pbtakis
placed in a tray_at_a nom vol'u

| abor at ory track@%%Y%?er %Bﬁgdwgﬁphgé gﬁﬁé? §d$5ﬁ+? 1ﬂ8§z?8r(§b?ay|ng
Systens Co. IIItwolsilamerahragg&Veﬁ?ﬁnk?abléSITheSEhersaanéard wer e

equi val ent t h 0 2 0

g/ ha either with éF% %€?°8th§§1uv§%§8 nghgﬁtg; ?l%%gra %geaé?9§ e%g to

1kg/ ha. all cases, indicating that varlatlon was high for all
treatments except when good control was obtained.

This innate variation is a feature of this disease on

this species.

Variation can sometimes obscure dose responses
and make it difficult to make judgements on
differences between treatments. Nevertheless, it is
clear that the WP formulation of dimethomorph has
little therapeutic effectiveness against P. infestans

10

15
on potatoes.

‘However, it is clear from the data in Table 13
that with adjuvants in the spray dilutions
dimethomorph can give therapeutic control of one day
0ld infections of P. infestans. SILWET L77 gave
enhancement in the performance of dimethomorph but the
results with the GENAPOL series were much more

20
striking.

25

30 SR
_ U

HmBamRThmﬂ

Tl L il

35
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20 Plant treatnent and assessnent The spray deposits were allowed to dry
and, the plants returned to a growth room (tenperature, [err]; lighting 16 h
phoLoper|od under sodium | anps (250 W.5ont GEC Sol arcolor) giving 155 [err]
in the PAR 25 400 to 700 nm relative hunmidity 70 % and pl aced on
sub-irrigation matting for 3 days. They were then transferred to a high

hum dity rraé ex3|~-fBffedthofnadripyaatisndnaetthahcpregi teoth8riapehadh

i nocul ated | eaf was assayed for |nfect|on by V|sual assessnent of 30 the %

t he adjuvants follomeolLve-t- 894 52
ranki ng of the adjuvants. P824012 - 34 - Results Nban values of the %
area of infection of Phytophthora infestans in the twelve replicate potato
| eaves, together with the standard deviations for the 5 two trials, are
given in Table 13. The standard devi ations are a high proportion of t he

mean val pes—dn-all cases.indicating that varlation was high for all
treatmenfs ex »y good dontrol wass OpfRt Nates HiiSedrEt € variationjis
a featurp of t | sease on : (SD)

dimethomorph application rate g/ha

o 12.5 25 50 100 200

NONE 50 61 60 56 63 41
(29) (30) (30) (23) (26) (24)

SILWET L77 59 33 - 10 10 9 - 14
(23) (30) (7) (8) (7) (10)
GENAPOL C-200 44 12 | 12 8 4 4
' (24) (10) (9) (7) (4) (6).
GENAPOL C-100 38 7 5 - 1 2

4
(17) (9) (6) (1) (4) (5)

'GENAPOL C-080 47 6 2 2 0 0
(21) | (8) | (3) (4) (1) (0}

GENAPOL C-050 30 9 5 1 | 4 | 2
(14) | (9) - | (8) (3) (5) (4)

a) Adjuvant application rate equivalent to 1 kg/ha

b) Mean values of 12 replicate leaves.



10 this species. Variation can sonetines obscure dose responses and make it
difficult to make judgenments on differences between treatnents.
Nevertheless, it is clear that the WP formul ati on of di net honorph has 15
little therapeutic effectiveness against P. infestans on potatoes. However,
it is clear fromthe data in Table 13 that with adjuvants in the spray

di l utions di net honor ph can give therapeutic control of one day 20 old
infections of P. infestans. SILWET L77 gave enhancenent in the perfornance
of di nmet honorph but the results with the ¥APOL series were nmuch more

triking. 25 30 - A5 +.Laf f feqt edpaat $el g th
striking 783 reliie (dapad NG5 o 2 UelbAl Tt IA0RAYAY 1N

t herapeutic performance o nmet honor p t1on agai nst

infections of Pexppidatiesy of fheaes faprdvamess of a range of o | EAF AREA
| NFECTED (SD) diangiharnpletirindylatlesonarKoPaY! kerles) ,1édodium 25 50
100 200 NONE {rat 2Q Bgl 60 1v1a28 63

41 (29) (30) SulB§psuceippte (FEROSOL,HTE) pgrapsplkylamine 59

33 10 5 ¢Bhoxylate/propb&ylate (ARMOBLEN 557) indicated that

some of these adjuvants were also active but none
appeared to be as effective as the GENAPOL
series.

10

15

20

25

30

35
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(23)  (30) (7) (8)' (7)  (10) GENAPOL C- 200 44 12
12 8 4 4 (24)  (10) (9) (7) (4) (6) GENAPOL

C- 1Q0 38 7 5 _ 37 _ 2 4 (17)  (9) (6)

(1) (4) (5) GENAPOL C- 080 2 2 0

o (21) (TS) (3)_ 4) (1 (0) GENAPO_ C— 050 30, 9
a vant n_en c1n e th t1c

Adjuvant acol|cat|on rat e .equi

repl i cat cRRESGERANCE O dimeth rph -," ion against 1.

s o 1
I nvol ving exam nation of _the.effecii IkyIaryI :
et hoxyl at es ( ARKOPAL é%PP%%%*9éud§%nﬁsui%ﬁ%gé%g?néﬁgs%gé%ésCL OrB) and an
al kyl am ne 5 et hoxyl at e/ propoxyl ate (ARMOBLEN 557) indicated that sone of

t hese adjuvants were al so active but none appeared to be as effective as
the GENAPCL series. 10 15 20 25 30 35 PS24012 :

ADJUVANTY $ LEAF AREA INFECTED™
(SD)

dimethomorph application rate g/ha

0 12.5 25 50 100 200

NONE 42 32 34 33 29 49
: (27) (21) (29) | (26) (36) (39)

'ARKOPAL NO60 27 18 11 15 19 18
(23) (13) (°) (15) (21) (14)
ARKOPAL N100 45 56 28 20 4 29
(40). (29) (22) (18) (6) (22)
'ARKOPAL N150 - 70 30 26 16 18 6
(28) (27) (21) (8) (18) (7)
ARKOPAL N230 44 | a4 26 22 | 21 36

(31).| (31) (18) (22) (24) (29)

AEROSOL OTB 53 49 59 63 46 41
' (25) (27) (33) | (22) (22) (29)

ARMOBLEN 557 47 30 30 39 38 16
(24) | (23) | (29) | (26) | (23) ] (24)

a) Adjuvant application rate equivalent to 1 kg/ha

b) Mean values of 12 replicate leaves.



-

-37- Table 14 - Effect of adjuvants in enhancing the therapeutic
performance of di nmet honorph WP fornul ati on against 1 day old infections of

P. ‘i.nfestans on Pot at o ADJUVANT % LEAF AREA | NFECTED ( SD)
di met honor ph application rate g/ha 0 12.5 25 50 100 200
NONE 42 32 34 33 29 49 (27) (21)
(29) (26) (36) (39) ARKOPAL NO60 27 18 11 15
19 18 (23) (13) (9) (15) (21) (14) ARKOPAL N100 ' . 45
56 28 20 29 (40) (298 - (22) (18) (6) (22)
ARKOPAL N150 30 . 26 18 6 (28) (27)
(21) (8) iB&LlﬂﬁZ;.ARKCPAL N230 44 44 26 22
21 36 (31) (3l)rhe (él@rtlr{g?@P cdmpbsitilctd)as\@¥SRiHdB in 53
49 59 63 %&éZS) (27) (33) (22) (22) (29)
ARMOBLEN 557 ~ Example zil? was u 30 39 38 16 (24)  (23)

(29) (26) (23) Thd)adjuvar wessd waa@ i cation rate equivalent to 1
kg/ ha b) N?an val ues of 12 replicate |eaves.

GENAPOL C~-080 }deséribed
ARKOPAL N150
BRIJ 98 - an oleyl alcohol ethoxylate, having an

previously

average 20 ethylene uhits per molecule,
10 from ICI.
" Emulsified paraffinic oil.

The tests, on potato plants infected with
P. infestans, and the assessments, were as described

15 with reference to Example 5. The results are
presented in Table 15 below.

20

25

30

35
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- 38 - Exanple 6 The starting WP conposition as described in Exanple 1 was
used. The adjuvants used were 5 GENAPOL C-080 described ARKOPAL N150

previ ously BRIJ 98 - an ol eyl al cohol ethoxylate, having an average
20 ethyl ene units per nol ecule, 10 fromIC. Emulsified
paraffinic oil. The tests, on potato plants infected wwth P. infestans, and
the assessnents, were as descrlbed with reference to Exanple 5. The
results are presented in Tabl e 15 bel ow. 28925 30 35 PS24012 - 39 -
Tabl e 15 Effect of adj uvant s %n the thera-eutlc-nerfornance of
dlnethonDrph ' F eptic f est ans on
pot ato ADJ UVAl\ﬂ'peraniubMéHT £ dlmet%oh\e:a‘bmm ﬂdr&mnta&,d.@h ABBIJJ:’@%TIKJ\I

(SD) day old infections of P. infestans on potato

ADJUVANT ADJUVANT % Leaf area infected®’
APPLICATION (SD)
RATE
g/ha dimethomorph application rate|
g/ha

0 25 - 50 100 200

NONE S - 60 51 49 74 69

(37) (25) (33) (31) (1e)

Emulsified 750 - 47 20 ie 5

paraffinic : - (34) (17) (18) (5)

oil :

1500 65 9 7 5 4

(28) (8) (11) (7) (6)

BRIJ 98 750 | - 16 16 8 23

(19) (19) (s) (10)

1500 21 9 6 4 2

(20) (8)  (7) (6) (4)

ARKOPAL 750 - 27 25 25 15 .

N150 (23) (19) (16) (9)

1500 - 31 11 7 5

| (25) (16) (9) (5)
| GENAPOL 750 - 9 9 6

C-080 (9) (25) (8) (6)

1500 - 9 2 4 0

(11) (4) (7) (1)

a) Mean values of 12 replicate leaves.

“Example 7

In this test, the effect of GENAPOL C-080 as an
adjuvant in dimethomorph/mancozeb compositions was
assessed, in relation to the therapeutic control of

PS24012



RATE g/ ha di met honor ph application rate g/ha 0O 25 50 100 200

NONE 60 51 49 74 69 (37) (25) (33)
(31). (16) Enulsified 750 - 47 20 16 5
paraffinic (34) (17) (18) (5) oil 1500 65
-9 7 5 4 (28) (8) (11) (7) (6) BRIJ 98 750
- 16 16 8 23 (19) (19 (9) (10) 1500 21 9

6 4 2 (20) (9) (7) (6) (4) ARKOPAL 750 -
27 25 25 15. N150 - 40 - (23) (19) (1)

(9) 1500 - 31 11 (16) (9) (5) GENAPOL
750 - Phytgphthoga 1nfa§tans 4ncpgyg o plant .

(9) (25) (8)d1mE§ho%5Q%h/mancozeb WP d%mp051taon (7@ g ¥ (eold  (4)
(7) (1) a) Mean_values of 12 licate |le ves anp In thIS test,
the effect of GENKE@LW@SOQGeg§r§ﬁ bay d&nd &lﬁﬁmEPﬁbﬁﬁiﬁﬂ it ozeb

conposi tions wasin@&%ﬁiféﬁd;s ittogethel @ obtalin taneaseralgec patiiclle of

PS24012 size of around 5 pum:

dimethomorph 75 g

PENNCOZEB PREMIX 85, 705.9 g
BORROSPERSE CA 50g

SUPRAGIL WP 20 g

Kaolin to 1 Xkg.

10

PENNCOZEB PREMIX 85 is an 88-87% m/m formulation of
mancozeb, from Pennwalt. :
15 : .
Potato plants were propagated and inoculated for
1 day old infections as described in Example 5.

Spraying and assessment was similar to that
described in Example 5; spray solution compositions

20
are given in Table 16 below.

Table 16 shows the results against the 1 day old
1nfect10ns.

25
It will be seen from Table 16 that GENAPOL

C-080/dimethomorph and GENAPOL C-080/dimethomorph/
mancozeb compositions give effective therapeutic
activity.

30

35
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- 40 - Phytophthora infestans in potato plants. A di met honor ph/ mancozeb WP
conposition (75 g/kg / 600 g/kg) was prepared by air mlling the follow ng
i ngr.edi ents together to obtai.n an average particle size of around 5 [err]:

di met hormor ph 75 g PENNCOZEB PREM X 85; 4705.9 g BORROSPERSE CA 50g 10
SUPRAG L WP 20 g Kaolin to 1 kg. PENNCOZEB PREM X 85 is an 88-87% m m
formul ati on of mancozeb, from Pennwalt. 15 Potato plants were propagated
and inocul ghglef 96 1 @iy etd JeNicaBinPLS cRsdesel thedper rExadRke 9£ Spraying
and assessnent was simlar to that described in Exanple 5, spray solution
conposi ti ongazfotkEwp Yorrmulakiltns hgalisisawi Balyl @186 iafevtibhe oEsults
against the 1 day old infections. 25 It will be seen from Table 16 that
GENAPOL C- 080/ di net horehiyptophth&F2 S HR9/ oin o teotmeh/ nancozeb
conpositions give effective therapeutlc activity. 30

: GENAPOL % LEAF AREA INFECTED . (SD)
Formulation C-080 . . . .
APPLN. Active ingredient application
RATE g/ha rate g/ha
- 0 25 50 100 200
dimethomorph .0 90 97 81 54 61
WP of (18) (8) (27) (38) (39)
Example 1 _
750 - - - 13 4
(16) (5)
1500 - 2 3 -1 1
(4) (3) (2) (2)
dimethomorph/ 0 79 65 66 30 68
mancozeb (25) (36) (32) (43) (28)
WP -
750 - - - 20 19
. (21) (11)
1500 - 7 2 2 3
(6) (3} (4) (5)




-

35 PS24012 - 41 ; Table 16 - Effect of GENAPOL C-080 on the perfornmance
of various WP fornul ations against 1 day. old infections of Phytophthora

i nfestans on pot at oes GENAPCL % LEAF AREA | NFECTED (SD) Formnul ation
-G080 APPLN. Active ingredient application RATE g/ ha rate -g/ ha
0 25 50 100 200 di met honor ph 0 90
97 81 54 61 WP of (18) (8)
(27) (38) (39) Exanmple 1 750 40 - - 13
(16) (5) 1500 - 2 3 1 1 (4) (3)
(2) (2) dinme h/ 0 79 65 66 30
68 nancozeb ERAARhR"s (25) (36) (32) (43) (28) W, 750
- - - 20 19 (21) (11) 1500 - 7 2
2 3 (6) (3) In thik testl) various adjuvants/dimethomorph

compositions were tested against Phytophthera

infestans infections of potato plants, in accordance
with the method of Example 5.

The following adjuvants were used:

Codacide o0il, an emulsified vegetable oil

10 LI 700, a phdspholipid suspension of lecithin from soya

beans, and proprionic acid from Newman Agrochemicals
NONIDET PS 30 (30% aqueous solution of DOBANOL 25-9)
DOBANOL 91-~8

DOBANOL 25-7.
15

The results are presented in Table 17 below.
20
25

30

35
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- 42 - Exanple 8 In this test, various adjuvants/di net honor ph conposi tions
were tested agai nst Phytophthera I nfestans infections of potato plants, in
accordance with the nethod of ExaaneAS The foll ow ng adjuvants were used:
Codaci de oil, an enulsified veget ablre™0i7l 10 LI 700, a phospholi pid

suspensi on of lecithin from soya beans, and proprionic acid from Newran

Agrochem cal s NONI DET PS 30 (30@6aqueous sol ution of DOBANOL 25-9) DOBANOL
91-8 DOBfdble?2d77~ EffEle lofsS ddijuvamnt spioes aheckfifii chaiyl @£l 4ikelthamad®n?5 30

35 PS24012 -43- Table 17 - Effect of adjuvants on the efflcacy of
di met honor pWANZ dmouilla i ¢ ont ' ptans ah
ADJ UVANT Appl n. @6Ieaf area |nfected ( SD) rate g/ha
~di met honorph _appln. Rate g/ha
ADJUVANT Appln. { % leaf area infected (SD)
t
;7h: dimethomorph appln. Rate g/ha
0 25 50 100 200
NONE | - 56 43 59 40 51

(28) (21) (24) (24) (18)

CODACIDE OIL 750 - - 53 37 35
: (29) { (26) | (20)

CODACIDE OIL 1500 - .35 27 37 27
(23) (15) (21) (92}
LI 700 750 - - 36 51 50

(21) | (20) | (34)

LI 700 1500 - 42 31 - 38 35
' (26) (17) (21) (16)

NONIDET PS30 750 | - - 33 30 43
- - (20) | (21) | (15)

NONIDET PS30 | 1500 - 15 16 12 21
(15) | (11) (6) | (12)

DOBANOL 91-8 750 - - 15 10 25
(14) (9) | (17)

DOBANOL 91-8 1500 - 6 7 5 8

(7) (10) (4) (8)

DOBANOL 25-7 750 - - 4 1 3
_ (5) (3) (5)

DOBANOL 25-7 1500 - 4 1 1 1
' (6) |. (2) (2) (3)




»
-

0 25 50 100 200 NONE 56 43

59 ., 40 51 (28) (21) (24) (24) (18) CODACI DE Ol L 750
- .- 53 37 35 (29) (26) (20) CODACIDE QL

1500 - 35 27 37 27 (23) (15) (21) (9) L
700 750 - - 36 51 50 (21)  (20)
(34) LI 700 1500 - 42 31 38 35 (26)
(17)  (21)  (16) NONI DET PS30 750 - - 33 30
43 (20) (21) (15) NONI DET PS30 2sth - - 15 16

12 21 (15) e g (6)  (12) DOBANOL 91-8 750 -

- 15 (14) (9) (17) DOBANOL 91-8 1500

- 6 7 5 8 (7) (10) (4) (8) DOBANOL 25-7
Zggo ) }n thid test ]tfxe cura?tlv@ actl(@ty ot( (5)2) DG3A(N30)- 25-7
44 - Exarrpl e 9 [dimehhpmamnh qsff%,d cin aqurm;mn tvgifé? ‘tﬂ Ysofrem eBed in

conj unction (Mt RIYSF - IRfted aliphatic alcohol ethoxylates was
assessed in respect of Plasmopara viticola on'vine

plants.
The following aliphatic alcohol ethoxylates were
used:
10 DOBANOL 25-92, as described above
DOBANOL 91-5, as described above
DOBANOL 91-6, as described. above
DOBANOL 91-8, as described above

15 DEHYDOL G 202, an ethoxylated branched fatty
alcohol having 20 carbon atoms deriving from the
alcohol moiety, and 2 ethylene oxide units:

CH,~CH~-CH, - (CH, ) o FOCH, CH

20 Cgllyy

2¥,0H

DEHYDOL G 205, as DEHYDOL G 202 but with §
ethylene oxide units: '
| CH,-CH-CH,— (CH, ) o FOCH, CH, } .OH
25 |
- CgHy o

DEHYDOL D3, an ethoxylated linear fatty alcohol
having 10 carbon atoms deriving from the alcohol
a0 moiety, and 3 ethyléne oxide units:
CH,-(CH, ) g tOCH,CH, },0H
DEHYDOL 04, an ethoxylated linear fatty alcohol
having 8 carbon atoms deriving from the alcohol

35

PS24012



L4

5 élkyl-terninated al i phatic al cohol ethoxylates was assessed in respect
of Plasnopara viticola on vine plants. The follow ng aliphatic al cohol

et haxyl ates were used: 10 : DOBANOL 25-9, as descri bed above DOBANCL
91-5, as described above DOBANOL 91-6, as described above DOBANOL 91-8, as
descri bed above 15 DEHYDOL G 202, an ethoxyl ated branched fatty

al cohol having 20 carbon atons deriving fromthe al cohol noiety, and 2
et hyl ene oxi de units: [err] 20 DEHYDOL G209 “as DEHYDOL G 202 but with 5

et hyl ene oxi de units; an et h Iat d Jinear fatty al cohol
havi ng 10 carbon at OWS P']'vﬁ{gky %’He’%ﬁc ~E:c noi ety, and 3

et hyl ene oxi de units: [erqmgxmmqu §Mkylated linear fatty al cohol
havi ng 8 carbon atons deriving fron1the al cohol 35 PS24012 - 45 -

noi ety, and 5 ethylene oxide units
DEHYDOL 04 DEO, as DEHYDOL 04 but has undergone

distillation to remove trace amounts of
5 non-ethoxylated alcohol

DEHYPON G 2084, a butyl-terminated branched fatty

alcohol ethoxylate, the alcohol moiety containing

20 carbon atoms, having 8 ethylene oxide units
CH3-CI§H- (CH,) , o£OCH,CH,},0C,Hy

10 | CgHy7
For each trial, each adjuvant was formulated as

EC formulations in an amount of 100 g/l and then added
to a dimethomorph DC formulation containing 150 g/l of
the'dimethomorph active ingredient, in a ratio of 1

15 part adjuvant EC to 3 parts dimethomorph DC. Three

] dimethomorph/adjuvant combinations were tested
1.6 ppm:4.7 ppm; 6.3 ppm:19 ppm; and 25 ppm:75 ppm.

Vine cuttings (cultivar Miller-Thurgau) cut in

late winter were placed into trays for sprouting and

20 rooting and then, after 6 weeks, were put into 8 cm
diameter pots. The cuttings were then grown for 3 to
5 weeks in a glasshouse during which they were treated
weekly against P. viticola infection with triforine,
and twice weekly fertilizer was applied.

25 Whilst sprouting, daytime temperature was
maintained at 25°C and night-time temperature at 20°C.
In the testing phase the night-time temperature was
increased to 25°C, and the plants were kept moist
using an air moistener during the nights.

PS24012
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[err] DEHYDOL 04 DEO, as DEHYDOL 04 but has undergone distillation to
renpve trace anmounts of 5 non- et hoxyl at ed al cohol DEHYPON G 2084, a
butyk-term nated branched fatty al cohol ethoxylate, the al cohol npiety
cont ai ning 20 carbon atons, having 8 ethylene oxide units [err] For each
trial, each adjuvant was fornulated as EC fornulations in an anount of 100
g/l and then added to a di net honorph DC fornul ati on containing 150 g/l of

t he di net honorph active ingredient, in arati4é of 1 15 part adjuvant EC to
3 parts dinethonorph DC. Three di met honor ph/adj uvant conbi nations were
tested 1.6 ppm 4.7 ppnPes. $e5fm 41yimemplamts2dnpfiers pomé Viead ahadegs

(cultivar Miller-Zhyrgauy (fawcﬁ_és%t § SBvRIsS WA sPhaGRed Wakp trays for
sprouting and 20 rootin t he after 6 weeks, weré put into 8 cm

di amet er pots. Théuéeﬁpg&&§ ®€r£LtﬂéE£§E&ﬂnSP8Fa§gﬂé § CREERs 209,900
gl asshouse duri ngspbn:ahgb.bepewemmt Ifewine thee afideraddensit Bhevilldat@ss

f ect h trif d.t t I 5
Wi Lot Sprouti ng. 208y LRREDRERTe I 8 Satds FRELA SPATRCE, Stell Caipr 2
ni ght-ti me tenperdayse affiterr drylimgt, héhiee pilliamdgspvase speage@hmmhhnthe
tenperature was |Eg§ga§ggmhg k3r5Lé£?b%%t%%rpha%5§n@§5 s%tha@P'St usi ng an

air noistener durin e ni
unlform spray wash film without run-off was achieved.

After drying, the plants were placed in a glasshouse
10  for 6 days.

For assessment, the area covered by fungal
infection on the underside of the leaves was
estimated, the values compared with an untreated
control and the percentage activity calculated using

15 the formula:

% activity = 100 - 100 x % infection in treated
% infection in control

The results are given in Table 18'below, as the mean.

of four trials carried out for each test formulation.
20 The untreated control was 80% infected by P. viticola.
The dimethomorph DC and adjuvant EC formulations

were prepared from the following ingredients combined

in conventional manner for a dispersible concentrate

(DC) and emulsifiable concentrate (EC) respectively.

25 DC EC .
Dimethomorph 1509 Adjuvant io00g
SOPROPHOR FL 100g TWEEN 20 100g
Benzyl alcchol to 1 1 Isopropyl alcohol 100g
Water to 1 1

30 SOPROPHOR FL is a polyethoxylated polyarylphenol
phosphate, neutralised, available from Rhone-Poulenc;

PS24012



- 45 - Per test, 4 vine plants in the 5to 6 leaf stage, cut to 3 faultless
| eaves, were sprayed W th suspension of P. viticola sporangia (circa
200,000 sporangi a per nl) fromthe undersi de of the |eaves, 5 and
|ncubated in a dark hum d chanber at [err] for 2 days. After drying, the

pl ants were sprayed with the test formulation (20 m per 4 plants) so that
a uniformspray wash filmw thout run-off was achieved. After drying, the
pl ants were placed in a gl asshouse 10 for 6 days. For assessnent, the
area covered by fungal infection on the undé?side of the | eaves was
estimated, the values conpared with an untreated control and the percentage
activity cal cul TWEEN 2i0hd s1® palyoxysthykene, @Q) woxrpitarpo - 100 x %

infection in traanedalratics GurFadtarROHvPi1ak1e ol tTriy Hididh Table
18 bel ow, as the-nmeagn qQf four trials carried out for each test formulation.

20  The untrealB§™d Sompanygdokmitestt ed by P. viticola. The
di met honor ph DC and ai\ijom\va:me e shdrtrmu| 2t |m$mqhmqoaﬂmd dnhanddrent

follow ng iqgre ggg§% r S | e
concentrat€e (DC %hg’% bﬁ’ﬁl Si %@1 e “concen reg{]'zgd]@%%es ec |vg'1lh 2%“3
DC WP and EC cogxgqg:.mg{qmmq;h alsoshe gJ.ven

1009 SOPROPHOR Ebrmud@®ons; 1tTWEEMIZD clear thatl® Snat cohol o 11

| sopr.opyl al cohol
pr.opy action %f dimethomorph can be enhanced by alcochol

alkoxylates in addition to the therapeutic action.
0 This enhancement can be seen particularly with the
25:75 dimethomorph adjuvant formulation.

PS24012



Viat-er to 11 30 SOPROPHOR FL is a pol yet hoxyl at ed

pol yaryl phenol phosphat e, neutralised, avail able from Rhone-Poul enc;
PS24012 - 47 - TWEEN 20 is a pol yoxyet hyl ene (20) sorbitan nonol aurate
surfactant available fromIC or A drich Chem cal Conpany Limted. Fromthe
results it is clear that the enhancenent 5 shown by al cohol al koxyl ate
adj uvants in di net honorph WP and EC conpositions can al so be given with DC
formulations; it is also clear that the curative action of dinethonorph can
be enhanced by al cohol al koxylates in additggon-to the therapeutic action.
10 This enhancenent can be seen particularly with the 25:75 di met honor ph
adj uvant fornul abdre 1BS24Thrative 4ctiviabl ofl&imékhiahomsh aand vity of

di et homor ph- and AN S AKHAS e v M 14 G0 BTy i d1e ADUOVANT

CONCENTRATON / pprirs | METHOVORPH: ADJ UVANT
1.6:4.7 —3T19 —25— 75— NONE* . tt 39
49 : ADJUVANT CONCENTRATON /ppm
s DIMETHOMORPH : ADJUVANT
1.6:4.7 6.3:19 25:75
NONE* 11 39 49
DOBANOL 25-9 24 37 81
DOBANOL 91-5 20 . 39 78
10 | pomaNOL 91-6 18 37 78
DOBANOL 91-8 18 1 78
DEHYDOL G 202 10 44 85
DEHYDOL G 205 21 49 85
DEHYDOL D 3 19 37 77
151 pEHYDOL 04 12 35 82
DEHYDOL 04 DEO 20 38 _ 79
DEHYPON G 2084 18 41 94
20 * results given are for concentratons of 1.6, 6.3 and

25 ppm dimethomorph DC.

Example 10 =~ one:pack formulations

As a result of tests described above and
25 conclusions drawn as to the desirable relative
'proportions of dimethomorph and alcohol ethoxylate
adjuvant, the following preferred liguid and solid
one-pack dimethomorph/adjuvant formulations, for

dilution with water, were proposed.
30

35
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£

DOBANOL 25- 9 24 37 81 DOBANOL 91-5

20 - 39 78 10 DOBANOL 91-6 18 37
78 "BOBANOL 91- 8 18 41 78 DEHYDOL G 202

10 44 85 DEHYDOL G 205 21 49

85 DEHYDOL D 3 19 37 77 15 DEHYDOL 04

12 35 82 DEHYDOL 04 DEO . 20 38

79 DEHYPON G 2084 18 41 94 20 * results given

are for concentratons of 1.6, 6.3 and 25 ppgy dinet honor ph DC. Exanple 10 -
one-pack formulations As a result of tests described above and 25

concl usions drawmicsido the desirable relative prgpbidi ons of di met honorph
and al cohol ethoxylate adjuvant, the following preferred liquid and solid

one- pack di net honor ph/ adj uvant fornulations, for dilution with water, were
proposed. 30 35 digmefctiomorph 39100 Lg4bli d dimethomorph 5-200 g/kgolid

di met honor ph 5- X4h0d1, e%PonlgtgethonDrph 5- g@ghgéﬁgegggé?gétgthoxylate
00 d7'kg _

DOBANCL et hoxyl ate 100 50
100-500 g/1

emulsifier 30-100 g/1
solvent (e.g. benzyl

100-500 g/kg
wetting agent to aid
dispersion 5-50 g/kg

alcohol to 1 1) filler (eg kaolin) to
1kg

10

It should be noted that the use of capital
letters in this specification to denote terms for
materials indicates that those terms are, or are

15 thought to be, trade marks.
It should be noted that the information which has
been provided about the chemical constitution of the
. .various materials designated by trade marks has been
20 provided on the basis of common knowledge, and, where
available, manufacturers' or distributors®

information.

25

30

35

PS24012



5 enmul sifier 30-100 g/l wetting agent to aid solvent (e.g. benzyl
di spersion 5-50 g/ kg alcohol to 1 1) filler (eg kaolin) to
1kd-10 It should be noted that the use of capital letters in this .
specification to denote terns for materials indicates that those terns are,
- or are 15 thought to be, trade marks. It should be noted that the

I nformati on which has been provi ded about the chem cal constitution of the
various nmaterials designated by trade markssohas been provided on the basis
of common knowl edge, and, where avail able, manufacturers' or distributors
i nformation. 25 30 35 PS24012 - 50 - T 1640 FF CLAI M5 1. A fungi ci dal
conposition conprising an aliphatic al cohol al koxylate or an

al kyl -term nated aliphatic al cohol al koxylate, and a conmpound of

T 1640 FF
CLAIMS

1. A fungicidal composition comprising an aliphatic
alcohol alkoxylate or an alkyl-terminated
aliphatic alcohol alkoxylate, and a compound of
general formula

\n
O
0
2]

C = CH.CO.N o (1)

__/
. R

wherein R represents a halogen atom, an alkyl
10 group or a halophenoxy group. :
2. A composition as claimed in claim 1, wherein the
alkoxylate comprises from 2 to 9 alkoxy moieties.
3. A composition as claimed in claim 1 or claim 2,
wherein the alkoxylate is an ethoxylate or a
15 mixed ethoxylate/propoxylate.
4. A compositioﬁ as claimed in any one of the
preceding claims, wherein the aliphatic alcohol

is a Cg_

20 aliphatic alcohol.

YRS | | |10
. * 4 L M S *



.
general formula [err] wherein R represents a hal ogen atom an al kyl 10

grodip or a hal ophenoxy group. 2. A conposition as clainmed in claiml1,
mh@;eln the al koxyl ate conprises from2 to 9 al koxy noieties. 3. A
conposition as claimed in claim1 or claim2, wherein the al koxylate is an
et hoxyl ate or a 15 m xed ethoxylate/propoxylate. 4. A conposition as
clainmed in any one of the preceding clains, wherein the aliphatic al cohol
is a [err] aliphatic al cohol. - 51 - 5. A conposition as clained in
~any one of the preceding clains, further't&ﬂprfsing mancozeb. 6. A

conposition as clalned in ag; one of the preceding clains, wherein R
represents a chPoriné tiom as,mhadned b iR LN ai ned in any

of one of the precedipi¢cadings cleding &Wtdﬁ;ﬁ'ﬁs}l’r{@”nﬁdmémr

addition to water, and conta| i_.n, the range of fron15 t 00 g/ kg of a
conmpound 10 & of Rger?&péﬂs% Olro%ulaf 1© f} (Prf'} &Y & c#é‘rom 100 to 500
g/ kg of a free or al pyleceddmonatledms,i pﬂmnenmlkmr&ad{mwlaamlc&une A

met hod of apnbating g¢fngus at a locus, which nmethod conprises treating

the locus With a ) . )
: 7. A fungicidal composition as claimed in any of one

of the preceding claims, being a concentrate
formulation for addition to water, and containing
in the range of from 5 to 200 g/kg of a compound
10 of general formula I, and in the range of from
100 to 500 g/kg of a free or alkyl-terminated
aliphatic alcohol alkoxylate.
8. A method of combating a fungus at a locus, which
method comprises treating the locus with a
15 composition which contains a compound of general
formula I, as defined in claimll, and an
aliphatic alcohol alkoxylate, or an
alkyl-terminated aliphatic alcohol alkoxylate.
9. A method as claimed in claim 8, wherein a
compound of general formula I is appiied to the

B
(o]

locus in an amount in the range of from 50 to 300
g/ha, and the alkoxylate in an amount in the
range of from 300 to 1500 g/ha.

10. A method as claimed in claim 9, wherein the

25 composition is as claimed in claim 5, and the

mancozeb is co-applied to the locus in an amount
in the range of from 50 to 300 g/ha.

11. Use as a fungicide of a composition as claimed in

| any of claims 1 to 7.
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1% conposi tion which contains a conpound of general forrmula I, as

déffined in claim1, and an al i phatic al cohol al koxyl ate, or an
afkyl -term nated aliphatic al cohol al koxylate. 9. A nethod as clainmed in
claim.8, wherein a 20 conmpound of general fornula | is applied to the

l ocus.in an anount in the range of from50 to 300 g/ha, and the al koxyl ate
in an amount in the range of from 300 to 1500 g/ha. 10. A nethod as cl ai ned
in claim9, wherein the 25 conpositign is as clainmed in claim5, and
t he mancozeb is co-applied to the locus in an amobunt in the range of from
50 to 300 g/ha. 11. Use as a fungicide of a conposition as clained in any
of claims 1 to 7.

T 1640 FF
ABSTRACT
FUNGICIDAL COMPOSITIONS

A novel fungicidal composition comprises a
compound of general formula:

OCH3

CH.Q

v

C = CH.cO.N o (1)
\__/

R

wherein R represents a halogen atom, an alkyl group or
a halophenoxy group; and a free or alkyl-terminated
aliphatic alcohol alkoxylate, for example an

20 ethoxylate (with an average of 2-9 ethylene oxide
units per molecule) of a Cg_20 a;iphatic alcohol, as
adjuvant. It has been found that the presence of the
alkoxylate substantially enhances the fungicidal
efficacy of a compound of general formula I, in

15  particular in foliar spray applications. A preferred
compound of general formula I is dimethomorph (R =
chlorine). It may be the sole active ingredient or
may have active ingredient partner(s), a preferred
active ingredient partner being mancozeb.
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" Results

Mean values of the % area of infection of
Phytophthora infestans in the twelve replicate potato

leaves, together with the standard deviations for the

two trials, are given in Table 13. The standard
deviations are a high proportion of the mean values in
all cases, indicating that variation was high for all
treatments except when good control was obtained.

This innate variation is a feature of this disease on
this species.

Variation can sometimes obscure dose responses
and make it difficult to make judgements on
differences between treatments. Nevertheless, it is
clear that the WP formulation of dimethomorph has
little therapeutic effectiveness against P. infestans
on potatoes. .

However, it is clear from the data in Table 13
that with adjuvants in the spray dilutions
dimethomorph can give therapeutic control of one day
old infections of P. infestans. SILWET L77 gave
enhancement in the performance of dimethomorph but the
results with the GENAPOL series were much more
striking.




