The present invention relates to m crobicidal m xtures having a
synergistically increased activity against plant diseases and to nethods
for the use of such mxtures, especially in cereals; The invention relates
especially to the control and prevention of diseases in cereal cultivation.
A m xture that has proved unexpectedly fayoyrgble I's a conbination of the
active ingredient conponent 1), 1-[2-
(2, 4-di chl or ophenyl ) - 4-propyl -1, 3-di oxol an-2-yl nethyl]- IH 1,2, 4-triazole
(= propiconazole) of formula | [err] or a salt thereof, with the active
I ngredi ent conponent 11),
1-{2-[2-chl oro-4-(4- orophenoxy) - phenyl ] -4-pethyl - . )
1,3-dioonan-2-€héé§§§%?9€F%&Yﬁ?§i?$iEﬁﬁ?ée%f€$oW¥kW%P*?l$%}rTlﬁﬁuﬁe%alt
t hereof . The cdmpoimyl afsywengisticaklyebneréesed nadibivity SWgabigt ghent
conpound of for [ ri Lcldal acti v ance in
GB-A-2 098 607.&%1%&%%:%%/???%*% e%‘gétﬁ%;'%g%gg %@rél‘{‘f\g?i’\%/’e’gé'%%e?bunded
especi al |y on t¥¥Pe¢AblYi ba eereal®sterol biosynthesis in the devel op-
ment cycl e of phytopat hogenic fungi. -2- The nentioned salts of
conpounds | and_ll can be, pre ed by reacfing the respective base with
acids. O the eds”f‘ﬁ%ﬂt’a&é E%i?‘éﬁ e‘?sl?‘ﬁ%l?%ﬂf o righereSeHer o rAndned:
hydrohal i c aci dewertias &f didbééames cinrcheredy dewrtd Wit toraci d,  hydr obromi ¢
acid or hydriodic acid, as well as sulfuric acid, phosphoric acid, nitric
acid and _ - '
Y2 A mixture that has proved unexpectedly favourable is a
N combination of the active ingredient component I), 1-[2-
(2,4-dichlorophenyl)—4-propy1-1,3-dioxolan-2-ylmethYl]-

1H-1,2,4~triazole (= propiconazole) of formula I
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- or a salt thereof, with the active ingredient component
I1), 1-{2-[2-chloro-4-(4~-chlorophenoxy)-phenyl]-4-methyl-
1,3-dioxolan-2-ylmethyl}-1H-1,2,4-triazole of formula II
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or a salt théreof.
The compound of formula I is described in GB-A-1 522 657.

The compound of formula II is described as a fungicidal
active substance in GB-A-2 098 607. The activity of
these two triazole derivatives is founded especially on
the inhibition of ergosterol biosynthesis in the develop-
ment cycle of phytopathogenic fungi.
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organi ¢ acids, such as acetic acid, trifluoroacetic acid, trichloroacetic
acid, propionic acid, glycolic acid, thiocyanic acid, lactic acid, succinic
acid, citric acid, benzoic acid, cinnamc acid, oxalic acid, formc acid,
benzenesul fonic acid, p-toluenesulfonic acid, nethane- sulfonic acid,
salicylic acid, p-aminosalicylic acid, 2-~pReffoxybenzoic acid,

2- acet oxybenzoi c acid or 1, 2- naphthal enedi sul fonic acid. The term"salts"
al so includes netal conplexes of the basic conponents |I or |l. These

conpl exes consi 0 d al_.or.gani | ecul d an {norganic Qqr
organi ¢ net al sg F,k %?gg&gﬁp?gggﬁeoﬁaFg Sﬁnggt a%3§,§ uFthé?,p epare8
phosphat es, acebit ¥eactingl tbeonespactivet baskl with acédat.es, propi onates,
tartrates, sulfonates, salicyl- ates, benzoates etc. of elenents of the
second mai n group, .such as cal cium and nagnesi u and_of the third and
fourth main groffstheudrids thaki aranpuitabde, the, ferdoyinghmay; bst to
e!gEtP subsi di amgngionga: s$%arangmmepabmas,naﬁenrasehyatafluﬁebil%cid,_ g
ni ckel , copper, ,zi.nc etc. . e.subsidia roup el.ements of the 4th _perio
are preferred. TRS* ﬁgp§lﬁaﬁcbé'iﬁy§ﬁ9£%ﬂ§l8fg9ﬁgiPrthPE&gdﬁﬁléﬁﬁgesgsThe
met al . conpl exeswedy} B& sphfurde poligd,npbbspheribabcid,t nisajct Aeydnayd
contain one or gaRk GO I e as L. I siLngly,
however, it has ,gﬂgFogﬁ ﬁ?ﬁa%ﬁggeg%oﬁgggg?Lghigf ggégsggiﬁaggg?éngéfg'and
Il results in atfdrhdoyRagpticearidsupserirnir prARideagdyreliet agidy - 3-

ag%LPSt seed-, ghiocgBdigOabil)" 18ctiBIacidleshBeindtCacid, citric acid,
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benzoic acid, cinnamic acid, oxalic acid, formic acig, -
benzenesulfonic acid, p-toluenesulfonic acid, methane~
sulfonic acid, salicylic acid, p-aminosalicylic acid, 2-
phenoxybenzoic acid, 2-acetoxybenzoic acid or 1,2-
naphthalenedisulfonic acid.

The term "salts" also includes metal complexes of the
basic components I or II. These complexes consist of the
fundamental organic molecule and an inorganic or organic
metal salt, for example the halides, nitrates, sulfates,
phosphates, acetates, trifludroacetates, trichloro-
acetates, propionates, tartrates, sulfonates, salicyl-
ates, benzoates etc. of elements of the second main

\ 4 group, such as calcium and magnesium, and of the third
and fourth main groups, such as aluminium, tin or lead,
and of the first to eighth subsidiary groups, such as
chromium, manganese, iron, cobalt, nickel, copper, zinc
etc.. The subsidiary group elements of the 4th period
are preferred. The metals may be in any one of their
various valencies. The metal complexes may be mono- or
poly-nuclear, that is to say they may contain one or
more organic molecular components as ligands.

Surprisingly, however, it has been found that the
combination of active ingredients I and II results in a
quite unexpectedly substantial increase in activity
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in"activity achieved by the combination according to the invention is

deci sively'greater than the activity to be expected by addi ng together the
activities of the two conponents individually. The present invention

rel ates not only to m xtures of conmponents | and Il, but also to the use of
the individ- ual conponents | and Il, forml3ated as nicrobicidal
conpositions, in direct succession. Favourable m xing ratios of the two
active ingredients are: I:1l1 = from10:1 to 1:10, especially fromb5:1 to
1:5, and nore especgially from4:1 to 1-4. Qther mxing.ratiQs are; I:11 =
23 iva 1o, “hRingt sesd) Bup- ng Sell-Hend Pl MR Abredce,
[:11 of from 3: in ackiZiity eshdavad Yoyp ridfee raomibinlare itom saccangd nighdree the an
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conponents | andxXpecksshid mfding Hogathei tthe)aafiivdt iess of ddeertwg al

system c, protecdmforfifts Utivienaatiywn as well as a residual action in
the control of seed- and soil-borne pl'ant di seases. The conbi nati ons

according to the invention destroy mcroorganisns in and on the plant and
protect devel opimhg Prasdent rimveaitiank latey awtgamlsnto Gotoures lof

pr opi conazole, is_a co rciall o] f | ci.de f.0 t 100,04 VAl |.04S
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' Favourable mixing ratios of the two active ingredients
are: I:II = from 10:1 to 1:10, especially from 5:1 to
1:5,'and more especially from 4:1 to 1:4. Other mixing
ratios are: I:II = 2:3, 1:3, 1:2, 2:5, 1:1, 5:2, 3:1,
2:1, 3:2 and 2.8:1. The mixing range I:II of from 3:1 to
3:2 is especially preferred. In this range there is an
especially'favourable interaction of the two active
ingrediénts atitotal rates of application of from 100 to

200 g/ha.

The combination of the active components I and II
according to the present invention has a beneficial

. systemic, protective and curative action as well as a

r residual action in the control of seed- and soil-borne
plant-diseases. The combinations according to the:
invention destroy microorganisms in and on the plant and
protect developing plants from attack by microorganisms.

Compound I, propiconazole, is a commercially known
fungicide for controlling various cereal diseases, such
as Erysiphe spp., Puccinia spp., Pyrenophora spp.

(= Helminthosporium spp.), Rhynchosporium spp. and
others.

Compound II is a broad spectrum fungicide for controlling



powdery m | dew speci es (Erysiphe spp.), rust diseases (Puccinia spp.,

Hem leia etc.), leaf spot infestation (Septoria spp., Pyrenophora spp.) and
ot-hers. Partic- ularly lasting success is achieved in the control of black
fungi such as Alternaria spp. and C adosporium spp., in addition to rust
and | eaf spot. The conbined use of the two %d6hpounds in cereals, whether in
the formof a ready-nade m xture or a tank m x, .provides an unexpectedly
enduring increase in activity in conparison with the rates of application

necessary if using,the unds_ i.ndi vi.dual fQr anpl e ta caontrol
Septoria spp. i ef\?’egnlgrrg)e&alsgecﬁﬁg s(ﬁfé' sa;;ﬁpqel es(s)pq‘gx‘t @Sgcr é*viesnet%l%c?ﬁ of
attack by Pucci(Bucaigtendipps,, Bemddeikoretespp,. leaf Rpdr infiestatitne
extremely ex! e Sdfdi Ly .ti%ﬁn&r%m P 4l faRrd Cpdltadn hi gher
yi el ds per hectar WItJh i_spti'nctly | mproved crop_quality. The two-conponent
m xture of | arftlaglydastding sucdeass i aahigveg min e fantaly of event i ve

grotectiﬁn, brtbmned chig iy s’iicﬂﬁ wﬁmﬂe@?m@%;@praﬂm@ddmf 95 uiher e Ejhe-
i sease has already attac the plant an e rst signs of its sprea

are beconi ng vi¥hie 0 ﬁ#({i%"éghl o iré‘%saé}‘i/gt?ae%sp%‘?%’-l 'y in the case of
rust attack (Puccinia recondita), which even at this stage can still be
fully controll Thi ﬂﬂy qﬂﬁit | Agggrx | I

agricul tural p(r%%1 uc‘%h%?l sy‘g'?{esaneg%}}%re aés/(?eﬂ(')‘?%l#l orlerf:l%?%&o]?_é'atv{hfﬁl Jased
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even if attack has reached , vanced st age. e mxtures of the ,nvention
e act i ve agai TP Wk e AR REREA AT g

cl asses: using the compounds individually, for example to control
; ‘Septoria spp. on leaves or ears. The same applies to the
prevention of attack by Puccinia recondita, Pyrenophora
spp. and Fusarium spp.. The extremely extensive preven-
tion of these cereal diseases results in higher yields
per hectare with distinctly improved crop quality.

The two-component mixture of I and II according to the
invention achieves not only preventive protection, but
especially also curative protection in all cases where
the disease has already attacked the plant and the first
signs of its spread are becoming visible. This result is
VA observed especially in the case of rust attack (Puccinia
recondita), which even at this stage can still be fully
controlled. This adVantageous property is'important in
all agricultural production systems that are based on
forecasts of attack based upon weather, temperature and
. epidemics. Such a mixture provides the user with a very
flexible instrument for preventing the spread of the
disease even if attack has reached an advanced stage.

The mixtures of the invention are active against phyto-
‘pathogenic fungi belonging to the following classes:
Ascomycetes (for example the genera Mycosphaerella,
Pyrenophora); Basidiomycetes (for example the genera



Asconycet,es (for exanple the genera Mycosphaerella, Pyrenophora);

Basi di omycétes (for exanple the genera -5- Tilletia, Rhizoctonia); Fungi
i mperfecti (for exanple the genera Fusarium Septoria, Phoma, Alternaria).
O her species that are difficult to control but that can be surprisingly
well controlled by the mixture according ro3Ne invention are Cercospora,
Cercosporidium Ascochyta, Ramul aria, Venturia, Quignardia and

Col l etotri chum The conbi nati ons according to the invention are ef fective
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past es, directly s abl e di l.utabl e soI i ons,
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O are well tolerated by plants and are ecologically

-FJ harmless. |

For its application, the mixture according to the
invention is normally used together with adjuvants
conventionally employed in the art of formulation. The
active components of formulae I and II are formulated in
known manner, for example, into emulsifiable concen-
trates, coatable pastes,_directly sprayable or dilutable
solutions, dilute emulsions, wettable powders, soluble
powders, dusts, granules and also endapsulations in e.g.
polymer substances. The methods of application, such as
spraying, atomising, dusting, scattering, coating or
L/ pouring and the form of the composition are chosen in
accordance with the intended objectives and the prevail-
ing circumstances. Favourable rates of application are
generally from 50 g to 700 g of total active ingredient
per hectare, the proportion of I (propiconazole) ranging
from 25 g to 400 g a.i./ha and the proportion of II
ranging approximately from 25 g to 300 g a.i./ha, for
example from 75 to 150 g of I + 40 to 125 g of II, for
example I:II = 125 ¢g:50 g or I:II = 75 g:75 g.

The target crops within the scope of this invention, are,
for example, the. following species of plants: cereals
(wheat, barley, rye, oats, rice, sorghum, maize and



*héctané, the proportion of | (propiconazole) ranging from25 g to 400 g
./ha-and’'the proportion of Il ranging approximately from25 g to 300 ¢
./ ha, for exanple from75 to 150 g of | + 40 to 125 g of Il, for exanple
Il =125 g:50 g or I:Il1 =75 g:75 g. The target crops within the scope of
this invention, are, for exanple, the followeng species of plants: cereals
(wheat, barley, rye, oats, rice,. sorghum maize and -6- related crops);
beet (sugar beet and fodder beet); |egum nous plants (beans, lentils,
soybeans, peas); oil plants (rapg, nustard oppy, .ar Qu §HUt i ves,
sunf | owers); cucﬁﬁﬂQFeﬁlSHPQQGCuEﬁﬁEe?§PgﬁEr%@ﬁg,aﬁglgﬂg ?rfEB?gsplants
(cotton, flax); legamiboas ptahbsgé¢beansi,ndentidar,r sboybeansgnpeagit| otl
t omat oes, potato priF?L; ta i di |.§x hli as, -
chrysant henmuns aﬁ@agt e# o%e&@%?g?gé,b@@%&geggégggghggd %gﬁgggblants,
spi ce plants andsundilowessds; cychmberapdoass deacsmbedsupBertonenri es,
plums, peaches, RRAbAE)CTibré PlantkU(othol,CitaahdG WRgeednaksappl yi ng
the m xture of the invention coiprises spraying.or wetting the plant -
material with a [(CHPRRISS EPANASR 0 CAEERLS nTERRS:| JAT LAy e EPRRLRPER a
solid fornul ati opodfatides ,apaprdkia)gr etnam@iital Bhg tadlippsg dagrfediast s of
formulae | and Il iLQ.accordance wth the invention_are lLied_in_t form
of conposi - tiongabﬁ&afdncggygﬁﬂﬁhggpmﬁfa M-l 3@?%%3'w%€ﬁ'fﬁ??ﬁgf'
carriers, surfactasoa @ndomangoapdants,i espice plants and their seeds;

&) : pomes (apples, pears), drupes (cherries, plums, peaches,
&Fﬁ nectarines); vines; turf.
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A preferred method of applying the mixture of the
invention comprises spraying or wetting the plant
material with a liquid formulation or treating the plant
material with a solid formulation of the active ingred-
ient.

The active-ingredients of formulae I and II in accordance

with the invention are applied in the form of composi-

tions and can be applied, if desired, together with

further carriers, surfactants or other application-

promoting adjuvants customarily employed in_thé art of
S/ formulation.

Suitable carriers and adjuvants can be solid or liguid
and correspond to the substances ordinarily employed in
the art of formulation, e.g. natural or regenerated
mineral substances, solvents, dispersants, wetting
agents, tackifiers, thickeners, binders or fertilisers.

A preferred method of applying a mixture of -active
ingredients of formulae I and II or of an (agro)chemical
- composition comprising these active ingredients, is
foliar application or application to the ears, if the
plant is a cereal. The number of applications and the



pronoting. adjuvants customarily enployed in the art of fornulation.
Suitable carriers and adjuvants can be solid or liquid and correspond to
t he substances ordinarily enployed in the art of fornulation, e.g. natural
or regenerated mneral substances, solvents, dispersants, wetting agents,
tackifiers, thickeners, binders or fertilisérs. A preferred nethod of
applying a mxture of active ingredients of fornulae I and Il or of an
(agro)chem cal conposition conprising these active ingredients, is foliar

application or application 1o the ears, if th | ant i s real .. T
nunber of appl i c‘%{pff%r%a% ARPIiration fief?eﬁ‘{e B I5LSk ﬁﬁ%&i’éﬁ‘d B¥h
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i npregnat ed wi t Ehrougiuithe groptsi-via dithe @oillf (grstamia antuiony dfallie ed

in solid formtoddgs SOf | thd 91 @MY 6 SR wift 8 (Sl i PR Ara-
tion). The m xture of the, conpounds of fornul ae | can,, according to

Il
an especi al |y prie¥tr KF nkt Hdie BEPsknses %&Rﬂi‘g‘;]edt drs &Rfdd (faFa Lo

fruit or other ptlatsodl prict éxamsleri apitaathieds rﬁfrnby(simwjiow-ihe

T with a solid A aTR mprt SR bt e Hemo R T RS 2 AT A on

are al so possi blegnf ;acecediphe el awtéspeciakinmrefdrrdd nthmd sthens or

buds. 'applied (coating) to seeds, tubers, fruit or other plant

\1;2 material to be protected either by impregnating the

material with a liquid formulation of the active ingred-
ients or coating it with a solid formulation. In special’
cases, further types of applicafion are also possible,
for example selective treatment of the plant stems or

buds.

The compouhds of formulae I and II are used in unmodified
form or, preferably, together with the adjuvants conven-
tionally employed in the art of formulation, and are
therefore formulated in known manner e.g. into emulsifi-
able concentrates, coatable pastes, directly sprayable or
dilutable solutions, dilute emulsions, wettable powders, -
1\ soluble powders, dusts, granules, and also encapsula-

' tions in e.g. polymer substances. As with the nature of
the compositions, the methods of application, such as
spraying, atomising, dusting, scattering, coating or
pouring, are chosen in accordance with the intended
objectives and the prevailing circumstances.

The formulations, i.e. the compositions, preparations or
mixtures comprising the active ingredients of formulae I
and II and, where appropriate, a solid or liquid
adjuvant, are prepared in known manner, e.g. by homogen-
eously mixing and/or grinding the active ingredients with
extenders, e.g. solvents, solid carriers and, where



The conpounds of fornmulae | and Il are used in unnodified formor,
preferably,  together with the adjuvants conven- tionally enployed in the
art- of fornulation, and are therefore formulated in known nanner e.g. into
enul sifi- able concentrates, coatable pastes, directly sprayable or

di lutabl e solutions, dilute emnul sions, mertébre powder s, sol ubl e powders,
dusts, granules, and al so encapsula- tions in e.g. polyner substances. As
with the nature of the conpositions t he net hods of application such as

sprayi ng, atom sin dust.i ng, terl coatin | chosen in
accordance with ??@? O] %c‘ﬁ \P& A ‘f‘?‘}‘ép(g'}'bd\?a gtnagjtraﬁfﬁs)t ances.
The formul ations, i.e. the conpositions, preparations or m Xt ures
conprising the f éyuy fgq%

appropri ate, gé'}iéé@)jf&l | qwéémédjét}{/eang%az&pée are dcfl nd r?gr?ﬁgrblye g.
by honogen- eous‘l‘-lye nfsacil et/ emEainnan P the Bt tgarbam@tansontes v t h

extenders, e.g. pplMeOtFixadtdd GATIREEE Altbd WMiiifthalerfes At llatled
surface-active co ounds (surfact qtsg Suita ar.q th

ts ar.e:
hydr ocar bons, pr&f yAHpEYE aﬁ‘f E%I’ﬂ%l%?f‘gtﬁ t ]La&?ebo 13
e.g. xylene m xtmycmomrmﬂstsﬁcmeais rEtil dlod eares orprpatmiﬁﬁm,smh:cﬁmls

di butyl phthal at I t C C
cycl ohexane or p%rée)l f‘*&?fé’ 2 (E‘It'}?é ft@%%@%nﬁ%él)ragﬁgrs aﬁ%‘ ers,
such as ethyl eneqws;feblmmmmmmmmmr k«'memssmkrasmxgﬂ@m:@me

Y 0t ar (SOLYGRG By BT SO R | srfcipVid Loy 1 B0 sl de
&J y mmethyl sulfox1de or dimethylformamide, as well as

vegetable o0ils or epox1dlsed vegetable oils, or soybean
oil; or water '

The solid carriers_uséd e.g. for dusts and dispersible
powderS'are calcite, talcum, kaolin, montmorillonité or
attapulgite, highly dispersed silicic acid or absorbent
polymers. Suitable granulated adsorptive carriers are
pumice, broken brick, sepiolite or bentonite; and
suitable nonsorbent carriers are, for example, calcite or
dolonite. ' |

Depending on the nature of the active ingredients of

\_ : formulae I and II to be formulated, suitable surface-
active compounds are non-ionic, cationic and/or anionic
surfactants having good emulsifying, dispersing and .
wetting properties. The term "surfactants" will also be
understood as comprising mixtures of surfactants.

Surfactants cuétomary in the art of formulation are
described, inter alia, in the following publications:

"McCutcheon’s Detefgents and Emulsifiers Annual" MC
Publishing Corp., Ridgewood New Jersey, 1980, Sisley and
Wood, "“Encyclopedia of Surface Active Agents", Chemical
Publishing Co., Inc. New York, 1980.



veget abl e oils or epoxidised vegetable oils, or soybean oil; or water. The
solid carriers used e.g. for dusts and dispersible powlers are calcite,
talcum kaolin, nmontnorillonite or attapulgite, highly dispersed silicic
acid or absorbent polymers. Suitable granul ated adsorptive carriers are

pum ce, broken brick, sepiolite or bentonite® and suitable nonsorbent -
carriers are, for exanple calcite or dolomte. Depending on the nature of
the active ingredients of formulae | and Il to be fornulated, suitable
surface- active conpounds are non-ionic, cationic and/or anionic
surfactants having good enul si fying, dispersing and wetting properties.

The term "surf actppat & fb‘chbm&b&q &armdatibﬁgdgaﬁeﬁamm | 8bAflalhXEHOMASO O
surfactants. Surfac%g % onarg n,.the gn or mu §tébg e de cri bed,
“nter alia, in (K2 P3l RoWPRELpaETLYS: tBREEiREB: EREBN8: Bobe; Bohi 8% afd
Emul sifiers Annusbl iMCoPulliigaiidngdGavpant , Raddefpon Dewol2bsdy, e4p80iakliygl ey
and Wbod, "Encyc diga ;0% oSYEf ace J4c +, Chem cal Publishing Co.

I nc. NEW/Ybrk, 1?&%& b'l-%i_%Ee%éngéheéﬁggﬁs?éﬁnulatlons general ly contain
fromO0.1 to 95 %total active ingredient, from99.9 to 5 % of a solid or

l'iquid adjuvant, Wﬁ%@e%%o@b&mb%c%ﬁl%pr%aﬁéﬁsahhllfb?@f@r&bl? Be %%rﬁﬁléted

surfactant. Whereas commerci al products wl | ferab E% f or mul at ed_ as
concentr at és, théseﬁ&nG§QFrﬂFFF'nGPﬁaFPQ BﬁﬁFonaFIH? F%FKU?EP#BXS@llute
: formulations.
N . _
\_ The present invention relates to such (agro)chemical

compositions.

The following Examples serve to illustrate the 1nvent10n,
"active ingredient® 1nd1cat1ng a mixture of "propicon-
"azole" T and compound II in a particular mixing ratio
ranging from 10:1 to 1:10.

ga'
Wettable powders | a) b) c)
active ingredient (I:II =
10:1, 5:2, 1:3) 25 % 50 % 75 %
sodium lignosulfonate o 5 % 5 % -
sodium laurylsulfate 3% - 5%
s sodium diisobutylnaphthalene-
sulfonate - 6% 10 %
octylphenol polyethylene glycol
ether (7-8 moles of ethylene oxide) - 2 % -
highly dispersed silicic acid 5 % 10 % 10 %
kaolin 62 % 27 % -

The active ingredient is thoroughly mixed with the
adjuvants and the mixture is thoroughly ground in a
suitable mill, affording wettable powders which can be
diluted with water to give suspensions of the desired
concentration.



The present invention relates to such (agro)chem cal conpositions. The

foll ow ng Exanples serve to illustrate the invention, '"active ingredient”
i ndicating a m xture of "propicon- azole" | and conpound Il in a particular
m xing ratio ranging from10:1 to 1:10. Wettable powders

a) b) c) active ingredient (l:1~ 301601, 5:2, 1:3)

25% 50 % 75% sodi um |ignosul fonate 5% 5% -
sodi um | auryl sul fate 3 % - 5 % sodi um

di i sobut yl napht hal ene- , sul f onat e - 6 %
10 % octyl pheno Q 8tEher (7-8 noles of ethyl ene oxide)

- 2 % acBigbl yndrepeentd(stLiccaar)d 105 % 10 % 10 %

kaol i n 29 % - The active ingredient
i s thoroughly nP?EHlﬁP?HO}hgoégfﬁeg%?ggaﬁ%yFég.nixture i s thoroughly ground
in a suitabl e mekheraf#obdinageacofaptbypendersidpdch cadn¥be diluted with

water to give su3pERGhOBSaetbyiBendenkEfdrenneantrationg g - 10 -
Ermul sifiabl e concentrate active_ingredient (I:11 = 4:1) 10 %

octyl phenol pol gaskpreRdélgPed¥al¥chdr eEBeE ol es of et hyl ene oxi de) 3 %
cal ci um dodecyl hegzangesl bgnatBylene oxidd)% castor oik pol ygl ycol ether

cyclohexanone 30 %
xylene mixture 50 %
;k< ; Emulsions .of any required concentration can be obtained
it from this concentrate by dilution with water.
Dusts | ) a) b)
active ingredient (I:II = 3:2 and 1:1) 5 % 8 %
talcum - ' 95 % -
- kaolin - 92 %
"
Ready-for-use dusts are obtained by mixing the active
ingredient with the darrier and grinding the mixture in a
suitable mill.
Extruder granules
W active ingredient (I:II = 5:2) 10 %
sodium lignosulfonate ' 2 %
carboxymethylcellulose 1 %
kaolin 87 %

The active ingredient is mixed and ground with the
adjﬁvants, and the mixture is subsequently moistened with
water. The mixture is extruded and then dried in a
stream of air. |



- ) .
(35 nol es of ethyl ene oxide) 4 % cycl ohexanone
30 % xyl ene m xture 50 % Enul si ons of -any required
concentration can be obtained fromthis concentrate by dilution with water.

Dust s , a) b) active ingredient
(r=ni 3:2 and 1:1) 5 % 8%tal_ci|£n__

95% - kaolin - 92 %
Ready-for-use dusts are obtained by mxing the active ingredient with the
carrier and grinding the mxture in a suitable mll|. Extruder granul es
active ingredi et ldad | gFramites 10 % sodi um | i gnosul f onat e

2 % car boxyneth TTurose | 1 % kaol i n
87 % The acti ve adigrerli bmrediontdd Jd yridid with the 3adj uvants, and the

m xture is subsqgwpfgﬁyymymyvi(tmqvmcgy. The m xture g s extruded and
then dried in a streamof air. Coat ed granul es activ9e4 i%ngredi ent (l:11 =
3:2) 3Lt yet hyl ene gl ycol (MN 200) 3 % kaolin

94 % (MW = nol ec(iver=vmobd¢gldhewdéigtet)y ground active ingredient is
uniformy applied, in a mxer, to the kaolin noistened with pol yethyl ene

glycol. Non-dusty coated granules are obtained in this | )
The finely ground active ingredient is uniformly applied,

in a mixer, to the kaolin moistened with polyethylene
_ glycol. Non-dusty coated granules are obtained in this
(g manner.

Biological Examples

Ekamgle 1: Action against Puccinia graminis on wheat

a) Residual protective action : '

Wheat plants are sprayed 6 days after sowing with a spray
" mixture (6 ppm active ingredient) prepared from a
- wettable powder formulation of the two active ingredients
(I:II = 5:2). After 24 hours, the treated plants are
infected with a uredospore suspension of the fungus. The
infected plants are incubated for 48 hours at 95-100 %
relative humidity and about 20°C and then stood in a
greenhouse at about 22°C. Evaluation of rust pustule
development is made 12 days after infection.

b) Systemic action

A spray mixture (2 ppm active ingredient based on the
volume of soil) prepared from a wettable powder formula-
tion of the active ingredient is poured onto wheat plants
5 days after sowing. After 48 hours, the treated plants
are infected with a uredospore suspension of the fungus.
The infected plants are then incubated for 48 hours at
95-100 % relative humidity and about 20°C, and then stood
in a greenhouse at about'22°c. Evaluation of rust

pustule development is made 12 days after infection.



manner . Blologlcal
wheat a) 'Resi dual

protective action Weat plants are sprayed 6 days after

sowing with a spray mxture (6 ppm active ingredient) prepared froma
wett abl e powder fornulation of the two active ingredients (l:11 = 5:2).

After 24 hours,
suspensi on of the fungus.

the treated plants are infet2ed with a uredospore

95-100 %relative humdity and about [err] and then stood in a greenhouse
at about 22C. Eval uation f%‘Tr]L{:i} stul e devel g nent eéizco ay, s after
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infection. b) S eerﬁpd-”
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is poured onto wheat plants 5 days after sow ng.
t he treated plants are |nfected mnth a uredospore

é&lﬁﬂgﬂdﬁgﬁ!ﬁ#@ﬁ@dﬁﬁﬁgﬂ&dﬂg&ﬂ [err] and t hen stood in a
greenhouse at about_[err val yati.on of rust é) tul e devel o S nade 12
days after infed3yfY Plants abopt, & i diek cﬁ%%@”&?
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(I: II = 3:1). The treated plants are dusted with conldla

of the fungus after 3 to 4 hours. The infected barley

c

plants are stood in a greenhouse at about 22°C and the
fungus attack is evaluated after 10 days.

b) Systemic action

A spray mixture (2 ppm active ingredient based on the
volume of the so0il) prepared from a wettable powder
formulation of the active ingredient is poured onto
barley plahts about 8 cm in height. Care was taken that
the spray mixture did not come into contact with the
parts of the plants above the soil. The treated plants
are dusted 48 hours later with conidia of the fungus.
The infected barley plants are stood in a greenhouse at
about 22°C and evaluation of fungus attack is made after
10 days.

The spread of the disease had been prevented completely
(= 100 % action) in both test a) and test b).

Example 3: Action against Helminthosporium sativum in
wheat

Winter wheat infected naturally with Helminthosporium
sativum is dressed on a mixer roller with the test
fungicide, a conéentration of 60 ppm a.i. (based on the
weight of the seeds) being'applied;

The active ingredient is a 1:3 mixture of components I

Exanpl es Exanple 1: Action agai nst Puccinia graminis on

The infected plants are incubated for 48 hours at



spray nix?ure (6 ppmactive ingredient) prepared froma wettabl e powder
formul ati'on of the two active ingredients (1:11 = 3:1). The treated plants
are dust.ed with conidia of the fungus after 3 to 4 hours. The infected
barl ey plants are stood in a greenhouse at about [err] and the fungus
attack is evaluated after 10 days. b) SystehBc~action A spray mixture (2
ppm active ingredient based on the volunme of the soil) prepared froma
wett abl e powder formul ation of the active ingredient is poured onto barley

pl ants about 8 Cn1#ﬁ hei ght. Care was taken that the spray m xture did not
cone into contac®™ith-the parts of the plants above the soil. The treated
pl ants are dusted 48 hours later with conidia of the fungus. The infected

ingud ot tack | SHScbEstEed SN Undd e |l HQAB I Pr

fungus attack is ma ; Sprea sease had been
prevented conpl eopey ¥ith0oa seeder ol) PIPEHtH M LANG)CAUHPIRNT 3 SE8hnpl e
3: Action agai nstodigl MyPEROSPREHLIESEd YUM i n wheat Wnter wheat infected
naturally with Hel m nthosporium sativumis dressed on a mxer roller with
the test fungicide, a concentration of 60 ppma.i. (based on the weight of
t he seeds) bei ngrhppteet. pTartacare ecubigiwaitedtunden rlo¥mad x£ield of

comonents | g tdiei 8RO bhes TNend "LBEAGH A0Idfiglesayheat s sown in

Cctober in the

;; _ To determine the activity of the active ingredient, the
\v/ emerged plants are evaluated. Less than 5 % of the

plants were infected.

Example 4: Action against Fusarium in rye
Rye of the Tetrahell variety, naturally infected with

Fusarium nivale, is dressed on a mixer roller with the
test fungicide, the following concentrations being used:
20 or 6 ppm a.i. (based on the weight of the seeds). The
a.i. is a 1:4 mixture of-components I and II.

The infected and treated rye is sown in October in the
open with a seeder in plots 3 m long containing 6 seed
rows. 3 replicates per concentration.

The test plants are cultivated under normal field _
conditions (preferably in a region with unbroken snow
cover during the winter months) until the attack is
evaluated.

In order to evaluate the phytotoxicity, in autumn the
seed emergence and in spring the crop density/number of
" plants per unit area is evaluated.

To determine the active ingredient activity, the per-
centage number of plants attacked by Fusarium is counted
in the spring, directly after the snow has melted. The



open mﬁth(%.seeder in plots 2 mlong containing 3 seed rows, with 3
replicates.  The test plants are cultivated under normal field conditions
until the attack is evaluated. To determine the activity of the active
ingredient, the enmerged plants are evaluated. Less than 5 % of the plants
were i nfected. Exanmple 4: Action against Fusdtiumin rye Rye of the
Tetrahell variety, naturally infected with Fusariumnivale, is dressed on a
mxer roller with the test fungicide, the follow ng concentrations being
used: 20 or 6 pp ( taf ¢ E E al 4
m xture of conpoﬁgh §* %%Sg%F%%t%ﬁepﬁ% o eg Prgggé CIEE gago%ﬁgf

Cct ober in the o&@ﬁnwﬁtﬁ -a @b@dsmerge§|®ﬂgn3thadng bgﬁiﬁhﬁlﬁgpeagéeqeﬁoms
3 replicates per concentration. The test plants are cultivated under normal
field conditions r ef er abl |n a regi,on with unbroken snow_cover during
the winter nDnth§§£&H¥%J§¢l' don.agadinst,Sgptoyia, godeyum of wheataie the
phytotoxicity, |Mhaatu@nahhs seeds@&aygenae ghd Bnléaflagabbewithpa spray

density/ nunber of . r r i al T

active |ngred|enp |V|4%% Pﬁ eﬁ c@%?gﬁ € %%g aeggggég;pswéﬁed by
Fusariumis counﬁ@uwwﬂathenspﬁ'ﬁge @ptewelyngreéuenns éﬁ@&‘has melted. The
- 14 - nunber of infected plants in the present case was less than 5 % The

energed plants had a heal thy appearance.
4 hours later, the treated plants are 1nfected with a

conidia suspen51on of the fungus. The plants are. then

!v.
\_ incubated for 2 days at 90-100 % relative humidity and
_ stood in a greenhouse for a further 10 days at 20-24°C.
The fungus attack is assessed 13 days after infection.
‘Less than 1 % of the wheat plants exhibited any attack.
-



T ¥ : : .
Exanpl e 7 Action against Septoria nodorum on wheat \Weat plants are

sprayedr at “the 3-leaf stage with a spray mixture (60 ppma.i. f r—
froma wettable powder fornul ation of the active ingredients wmnﬂm"ﬂ,‘ﬂ””“m
hours later, the treated plants are infected with a conidia, suspensionsols =«
the fungus. The plants are then incubated fb? 2 days at 90-100 %rel ative

hum dity and stood in a greenhouse for a further 10 days at [err] The

fungus attack is assessed 13 days after infection. Less than 1 [err] of the
wheat plants exhihited any, attack. -15 - Patent Clains: 1. A plant

ni cr obi ci dal co.-’-"yﬁ"ﬁ'i @%&%‘H sing at |east two active ingredient

conponents, wherein one conponent |) i

S

1-[2-(2,4-dichlaqgro -4 ]_Q?y-l sl 3" O?ﬂ?y 365 isi at least
ylmethyl]-1H1, ,‘4%%%42% Le}n%r olrcr%ljﬂaé :E rrﬁai olr na csoe{rlqir tshler?geof, and the
ot her conponent twg active zingredient components, wherein one component
[2-chloro-4-(4-c pie 9 -t lorbpiidyl y-4-propyl-1,3-dioxolan-2-

di oxol an- 2-yl et fl)- quz;léy&tria_ﬁgrl_e of fﬁ(}br%{%a |1, or_a salt thereof,
together with sultR@FRythriiel <2 4AF BRI CHITIMHR Tngredients | and 11
bei ng so selected as to cause a synergistically increased effect. 2. A

conposition according to claiml _V\herei/ﬁ"’ilhe ratio by weight of 1:11 is

from10:1 to 1:10. 3. A conposi._t_? niacgordi ng. to.claim2, wherein the ratio
by weight of I:11 is frompa; L/40N;: \?/g]

. of, Gpfposi tion according to &fhim
2, wherein the ratio by vel ghtnof7 11T i s ?-rm}g;_]tl to 1:4.

~
/ .
or a salt thereof, and the other component II) is 1-{2-
[2—6hloro—4-(4—chlorbphenoxy)—phenyl]—4-methyl—l,3-
dioxolan-z—ylmethyl}—1H—1,2{4—triazole of formula II
_ Gl ;——-CHs

k _7 N £\ O N= (II)

~ N7 _0—'<_>_' =t CH2=N
or a Salt thereof, together with suitable carriers, the
amounts of active ingredients I and II being so selected
as to cause a synefgistically increased effect.

N\ 2. A composition according to claim 1, wherein the ratio

by weight of I:II is from 10:1 to 1:10.

3. A composition according to claim 2, wherein the ratio
by weight of I:II is from 5:1 to 1:5.

4. A composition according to claim 2, wherein the ratio
by weight of I:II is from 4:1 to 1l:4.

5. A composition according to claim 2, wherein the ratio
by weight of I:II is from 3:1 to 3:2.

6. A method of controlling or preventing plant diseases,



5 A bonpgsition according to claim?2, wherein the ratio byjﬁﬁiﬂﬁfTﬂhﬂfﬂﬂ‘—~——

is from'3:1 to 3:2. 6. A nethod of controlling or preventing 1
di Seases, - 16 - which conprises treating the plant |ocus “mumm "'"”mmm
already infected, or is liable to be infected, in any sequenc& of Lt n s .
simul taneously, at |least with one active Tnbﬁedient of formula | and one
active ingredient of fornmula Il in aratio by weight I:Il of from10:1 to

1:10. 7. A nethod according to claim®6, wherein cereal is treated. 8. A

met hod accor di ng,tQ | B s SN AAL It MAPAAD Hn P AR S92 N8Ry

are treated. _
infected, or is liable to be infected, in any sequence or

simultaneously, at least with one active ingredient of
formula I and one active ingredient of formula II in a
ratio by weight I:II of from 10:1 to 1:10.

7. A method according to claim 6, wherein cereal is
treated.

8. A method éccording to claim 6, wherein vegetables,
\J potatoes and sugar beet are treated.



