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ADJUVANT COMPOSITIONS

[0001] This application is a divisional filing of U.S. appli-
cation Ser. No. 14/370,062, filed Jul. 1, 2014, which isa U.S.
371 of International Application No. PCT/EP2013/050922,
filed Jan. 18, 2013, which claims priority benefit 10 U.S.
Provisional Patent Application No. 61/589,864, filed Jan. 23,
2012, the contents of all of which are incorporated herein by
reference.

[0002] The present invention relates generally to adjuvants
for agrochemicals. In particular, the present invention relates
to the use of certain terpenic alkoxylates as adjuvants fo
improve the performance of agrochemicals and to agro-
chemical compositions containing such adjuvants.

[0003] The present invention provides mixtures compris-
ing certain terpenic alkoxylate adjuvants A and an agrochemi-
cal component B. Component B is an agrochemical active
ingredient. Suitable agrochemical active ingredients include
insecticides, acaricides, nematocides, molluscicides, fungi-
cides, herbicides, plant growth regulators as well as fertilizers
and micronutrients.

[0004] 1t has now been found, surprisingly, that the agro-
chemical active ingredient adjuvant mixture according to
the invention can extend the range of action of the agrochemi-
cal active ingredient e.g. by achieving a synergistic effect.
Thus, the rates of application of the components are lowered
whilst the action remains equally good. Secondly, the active
ingredient mixture still achieves a high degree of pest orweed
control, sometimes even where the two individual compo-
nents have become totally ineffective in such a low applica-
tion rate range. This allows increased safety in use or any
other advantages familiar to a person skilled in the art.
[0005] Accordingly, the present invention provides an
adjuvant composition comprising at least one terpenic
alkoxylate A and at least one agrochemical active ingredient
B. When used herein, the (erm “terpenic” in the context of the
terpenic alkoxylate component is indicative of a moiety hav-
ing terpenic origin. In a firther embodiment, the adjuvant
composition of the invention may also contain water and/or
one or more organic diluents such alkyl alcohols and/or gly-
cols.

[0006] The present invention also provides a method of
using of the above described adjuvant composition to
enhance plant growth in plant growth media by contacting the
plants, parts of plants, seeds, their locus of growth or the plant
growth media with an effective amount of said adjuvant com-
position.

[0007] In another aspect of the present invention, there is
provided a method of enhancing the bic-efficacy or bio-avail-
ability of at least one agrochemical B said method comprising
applying the agrochemical to plants, parts of plants, seeds, or
at their locus of growth in any desired sequence, including
simultaneously, separately, or in succession with a lerpenic
alkoxylate component according to the present invention in
an amount effective to enhance bic-efficacy or bio-avaitabil-
ity of said at least cne agrochemical.

[0008] In the practice of the invention, the terpenic alkoxy-
late component of the invention can be applied as a concen-
trate or by dispersing the concentrate according to the present
invention in water for use as a diluted aqucous end-usc for-
mulation.

[0009] The inventive adjuvant composition may be applied
directly or with dilution in water alone or in combination with
agrochemical materials such as insecticides, acaricides,
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nematocides, molluscicides, fungicides, herbicides, plant
growth regulators as well as fertilizers and micronutrients.
[0010) The various aspects of the present invention men-
tioned above, as well as many other aspects of the invention
are described in greater detail below.

[0011] Accordingly, in one embodiment, the at least one
terpenic alkoxylate is selected from a compound of the for-
mulae (I11):

Ry {CHI{RJCH,0),—CHIRICH,0),—Rsg )

wherein R, is a terpenic moiety selected from the group
consisting of terpenic carbides, oxidized derivatives of ter-
penic carbides (such as hydroformylation derivatives), ter-
penic alcohols, terpenic aldehydes and ketones, and mixtures
thereof; R, is selected from hydrogen and methyl (i.e., the
—{CH(R,YCH.O}— units of the alkylene oxide moiety of
formula (T1) are selected from ethylene oxide (EQ) and pro-
pylene oxide (PO) in either a block or random configuration);
R; is selected from hydrogen and linear or branched C,-C4
alkyl; and where n and m are each other than zero and wherein
the sum of n and m is chosen so that there are from 2 to 10
propylene oxide units and from 5 1o 25 ethylene oxide units.
[0612] TIn one aspect, the terpenic moiety R, is a moiety
derived from monoterpenes, sesquiterpenes, diterpenes, and
hydroformylation derivatives thereof. In particular, there may
be mentioned the terpenes containing ten carbon atoms in
their structure and, more specifically, acyclic, monocyclic or
bicyclic monoterpenes. Among the suitable monoterpenes
there are, for example, monocyclic terpenic carbides such as
dipentene, terpinolene, p-cymene, limonene, etc.; bicyclic
terpenic carbides such as a-pinene, -pinene or &-3-carene,
etc.; and terpenic alcohols such as bomeol, fenchol, mentha-
nol, terpineols, geraniol, etc.; hydroformylation derivatives
thereof; and mixtures thereof.

[0013] [In another aspect, in the terpenic alkoxylate of for-
mula (II) the sum of n and m is chosen so that there are from
3 to 7 propylene oxide units and from 5 to 13 ethylene oxide
units; more particularly, from 3 to 7 propylene oxide units and
from 5 to 9 ethylene oxide units—in any case, in either ablock
or a random configuration.

{0014] Inone embodiment, the terpenic alkoxylate of for-
mula (I1) is selected from a block copolymer of the formulae
(1la) or (1Ib):

R3-PO,-EO,-R, (la}

R;-EO,-PO,-R (IIb)

[0015] In another embodiment, the terpenic alkoxylate of
formula (1) is a random EQ/PO copolymer (1lc):

R;-(random EQ/PO),,mRs (1lc)

[0016] Ina specific embodiment, the Ry moiety of formula
(1) is derived from the hydroformulation of B-pinene so that
the terpenic alkoxylate (b} is a Nopol alkoxylate of the for-
mula (1id)

(Id)

Y. O —(CH(R4)CH;O)n— (CH(RyCH 0y —Rs
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wherein R,, Rs, m and n are as defined above. In a more
specific embodiment, the terpenic alkoxylate (b) is Nopol-
(PO,,-EO,,)-H, where Nopol is the hydroformylation product
of B-pinene, and wherein n=>5 and m=7.

[0017] Suitable terpenic alkoxylates (b) for use in the adju-
vant compaosition of the present invention generally are
known from the literature or may be prepared by processes
known from the literature and are also commercially avail-
able, for example, under the RHODOCLEAN® family of
terpenic alkoxylates (Rhodia).

[6018] The components B are known, e.g. from “The Pes-
ticide Manual”, Fifteenth Edition, Edited by Clive Tomlin,
British Crop Protection Council.

[0019] The combinations according to the invention may
also comprise more than one of the active components B, if,
for example, a broadening of the spectrum of pest control is
desired. For instance, it may be advantageous in the agricul-
tural practice to combine two or three components B with a
terpenic alkoxylate. The mixtures of the invention may also
comprisc other active ingredients in addition to a terpenic
alkoxylate and component B.

[0020] Suitably, component B is a herbicide such as
pinoxaden or fluazifop P butyl, or is also selected from:
1,2,4-triazin-5-ones such as metamitron and metribuzin
dimethylpyrazoles such as benzofenap, pyrazolynate (pyra-
zolate) and pyrazoxyfen.

acylanilides such as propanil

amide herbicides such as benfluamid, bromobutide, carbeta-
mide, flufenacet, isoxaben, naproanilide, napropamide, nap-
talam, propyzamide and tebutam

amino acids and salls and esters thereof] such as bialaphos
and salts and esters thereof, giufosinate salts and esters
thereof, glyphosate and salts and esters thereof, and sulfosate.
aryloxypropionates, including the optically active isomers
thereof, such as clodinafop-propargyl, cyhalofop-butyl,
diclofop & esters thereof e.g. methyl ester, fenoxaprop &
esters thereof eg ethyl ester, fluvazifop-butyl, haloxyfop and
esters thereof, propaquizafop, quizalofop and esters thereof
and quizalofop-p-tefuryl

arylanilides such as diflufenican, flamprop, flamprop-M and
esters thereof

arylureas such as chlorbromuron, chlorotoluron, daimuron
(dymron), dimefuron, diuron, fenuron, fluometuron, isopro-
turon, isouron, linuron, methabenzthiazuron, methyldymron,
metobromuron, metoxuron, monclinuron, ncburon and
tebuthivron

benzo-2,1,3-thiadiazin-4-one-dicxides such as bentazone
benzoic acids such as 2,3,6-trichlorobenzoic acid, chloram-
ben and dicamba

bipyridyliums such as diquat and salts thereof, and paraquat
and salts thereof.

carbamates such as chlorpropham and propham, and phenyl-
carbamoyloxypheny| carbamates such as desmedipham and
phenmedipham

acetamides such as acetochlor, alachlor, butachlor, dimeth-
achlor, dimethenamid and isomers thercof, metazachlor,
metolachlor and isomers thereof, pretilachlor, propachlor,
propisochlor and thenylchlor.

cyclohexanediones such as alloxydim and salts thereof,
butroxydim, clethodim, cycloxydim, sethoxydim, tepraloxy-
dim and tralkoxydim.

dihalobenzonitriles such as dichlobenil

dinitrophenols such as dincterb and diatro ortho-cresol
(DNOC)
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diphenyl ethers such as aciflurofen and salts and esters
thereof, aclonifen, bifenox, chlomethoxyfen, chlomitrofen,
fluroglycofen or salts or ester thereof, fomesafen, lactofen
and oxyfluorfen.

dinitreanilines such as dinitramine, ethalfluralin, fluchloralin,
oryzalin, pendimethalin, prodiamine and trifluralin.
haloalkancic herbicides such as dalapon and trichloroacetic
acid and salts thereof.

bydroxybenzonitrile (HBN) herbicides such as bromoxynil
and joxynil, and HBN precursors such as bromofenoxim
hormone herbicides such as 2,4,5-trichlorophenoxyacetic
acid, 2,4-dichlorophenoxyacetic acid, 2,4-dichlorophenoxy-
butyric acid, clopyralid, dichlorprop & dichlorprop-p,
fluroxypyr, 4-chloro-2-methoxyacetic acid (MCPA), MCPA-
thioethyl,  4-(4-chloro-2-methylphenoxy)butyric  acid
(MCPB), mecoprop & mecoprop-p, picloram, thiazopyr and
triclopyr.

imidazolinones such as imazapic, imazamox, imazametha-
benz-methyl, imazapyr & isopropylammonium salts thereof,
imazaquin and imazcthapyr.

methyl isothiocyanate precursors such as dazomet.
miscellaneous herbicides such as ammonium sulfamate, asu-
lam, azafenidin, benazolin, benzobicyclon/benbiclon, cinm-
cthylin, clomazone, difenzoquat & salts thereof eg methyl
sulphate salt, diflufenzopyr-sodium (SAN-835H), dime-
thipin, dimexyflam, diphenamid, dithiopyr, epoprodan, etho-
fumesate, etobenzanid, fluazolate, fentrazamide, flucarba-
zone, flumiclorac-pentyl, flumioxazin, {lupoxam, flurenol-
butyl, flurochloridone, flurtamone, fluthiacet-methyl,
hexazinone, mefenacet, oxadiazon, oxaziclomefone, pentox-
azone, pyraflufen-ethyl, pyridatol/pyridafol, pyridate, isox-
achlortole, isoxaflutole and sodium chlorate.
organoarsenical herbicides such as disodium methylarsonate
(DSMA) and monosodium methylarsonate (MSMA)
organophosphorus herbicides such as anilofos and fosamine-
sadium

phosphorothioates such as butamifos, bensulide and pipero-
phos

pyridazinones such as chloridazon and norflurazon
pyridones such as fluridone

pyrimidinyloxybenzoic acids and salts and esters thercof,
such as pyrithiobac-sodium, bispyribac-sodium, pyrimino-
bac-methyl and pyribenzoxim

quinolinecarboxylic acids such as quimerac and quinclorac
herbicide antidotes such as benoxacor, cloquintocet-mexyl,
dichlormid, fenchlorazole-ethyl, fenclorim, fluxofenim,
furilazole, naphthalic anhydride, oxabenirinil, mefenpyr-di-
ethyl, N-(dichlorcacetyl)-1-oxa-4-azaspirobicyclo-(4,5)-de-
cane (AD-67), 3-dichloroacetyl-2,2,5-irimethyloxazolidine
(R-29148) and 2-dichloromethyl-2-methyl-1,3-dioxolane
MG-191).

sulfamoylureas such as cyclosulfamuron.

sulfonanilides such as chloransulam-methyl, diclosulam, flo-
rasulam, flumetsulam and metosulam.

sulfonylureas such as amidosulfuron, azimsulfuron, bensuf-
furon and esters thereof, chlorimuron & esters eg ethyl ester
thereof, chlorsulfuron, cinosulfuron, ethametsulfuron-me-
thyl, flazasulfuron, flupyrsulfuron and salts thereof, halosul-
furon-methyl, ethoxysulfuron, imazosulfuron, iodosulfuron,
metsulfuron and esters thereof, nicosulfuron, oxasulfuron,
primisulfuron & esters eg methyl ester thereof, prosutfiron,
pyrazosulfuron-ethyl, rimsulfuron, sulfometuron-methyl,
sulfosulfuron, thifensulfuron-methyl, triasulfuron, tribenu-
ron, nbenuron-methy! and triflusulfuron-methyl
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thiocarbamates such as butylate, cycloate, dimepiperate,
$-ethyl dipropylthiocarbamate (EPTC), esprocarb, molinate,
orbencarb, pebulate, prosulfocarb, thiobencarb, tiocarbazil,
tri-allate and vernclate.

triazine herbicides such as ametryn, atrazine, cyanazine,
dimethametryn, prometon, prometryn, propazine, simazine,
simetryn, terbuthylazine, terbutryn and trietazine.

triazole herbicides such as amitrole.

triazolinones such as carfentrazone-ethyl and sulfentrazone.
triketones such as sulcotrione and mesotrione.

uracils such as bromacil, lenacil and terbacil.

[0021] In one embodiment, component B is a fungicidal
compound such as (E)-N-methyl-2-[2-(2,5-dimethylphe-
noxymethyl)pheny!]-2-methoxy-imincacetamide (SSF-
129),  4-bromo-2-cyano-N,N-dimethyl-6-trifluoromethyl-
benzimidazole-1-sulfonamide, a-[N-(3-chloro-2,6-xylyl)-2-
methoxyacetamido]-y-butyrolactone, ~4-chloro-2-cyano-N,
N-dimethyl-5-p-tolylimidazole-1-sulfonamide ~ (IKF-916,
cyamidazosulfamid), 3-5-dichloro-N-(3-chloro-1-ethyl-1-
methyl-2-oxopropyl)-4-methylbenzamide (RH-7281, zoxa-
mide), N-allyl-4,5,-dimethyl-2-trimethylsilylthiophene-3-
carboxamide (MON65500), N-(1-cyano-1,2-
dimethylpropyl)-2-(2,4-dichlorophenoxy)propicnamide
(AC382042), N-(2-methoxy-5-pyridyl)-cyclopropanc car-
boxamide, N-[(1RS,48R)-9-(Dichloromethylidene)-1,2,3,4-
tetrahydro-1,4-methanonaphthalen-5-yl]-3-(difluorom-
ethyl)-1-methyl-1H-pyrazole-4-carboxamide, acibenzolar
{CGA245704), alanycarb, aldimorph, anilazine, azacona-
zole, azoxystrobin, benalaxyl, benomyl, biloxazol, bixafen,
bitertanol, blasticidin S, boscalid, bromuconazeole, bupiri-
mate, butylamine, captafol, captan, carbendazim, carbenda-
zim chlorhydrate, carboxin, carpropamid, carvone,
CGA41396, CGA41397, chinomethionate, chlorani-
formethan, chlorothalonil, chlorozolinate, clozylacon, cop-
per containing compounds such as copper oxychloride, cop-
per oxyquinolate, copper sulfate, coppertallate and Bordeaux
mixture, cyflufenamid, cymoxanil, cyproconazole, cyprodi-
nil, debacarb, di-2-pyridyl disulfide 1,1'-dioxide, dichicflu-
anid, diclocymet, diclomezine, dicloran, diethofencarb,
difenoconazole, difenzoquat, diflumetonm, Q,0-di-iso-pro-
pyl-S-benzyl thiophosphate, dimefluazole, dimetconazole,
dimethomorph, dimethirimol, diniconazcle, dinocap,
dithianen, dodecyl dimethyl ammonjum chloride, dode-
morph, dodicin, dodine, doguadine, edifenphos, epoxicona-
zole, ethamoxam, ethirimol, ethyl-(Z}—N-benzyl-N-([me-
thyl{methyl-thioethylideneaminooxycarbonyl)amino]thio)-
fp-alaninate,  etridiazole, famoxadone, fenamidone
{RPA407213), fenarimol, fenbuconazole, fenfuram, fenhexa-
mid (KBR2738), fenoxanil, fenpiclonil, fenpropidin, fen-
propimorph, fentin acetate, fentin hydroxide, ferbam, ferim-
zone, fluazinam, fludioxonil, flumetover, fluoroimide,
fluquinconazole, flusilazole, flutolanil, flutriafol, fluxapy-
roxad, folpet, fuberidazole, furalax-yl, furametpyr, furfural,
guazatine, hexaconazole, hydroxyisoxazole, hymexazole,
imazalil, imibenconazole, iminoctadine, iminoctadine triac-
elate, ipconazole, iprobenfos, iprodione, iprovalicarb
(SZX0722), isopropanyl butyl carbamate, isoprothiolane,
isopyrazam, isotianil, kasugamycin, kresoxim-methyl, lepto-
mycin, LY 186054, LY211795, LY248908, mancozeb, man-
dipropamid, maneb, mefenoxam, mepanipyrim, mepronil,
melalaxyl, metconazole, metiram, metiram-zinc, metomi-
nostrobin, metsulfovax, myclobutanil, necasozin, nickel
dimethyldithiocarbamate, nitrothal-isopropyl, nuarimol,
OCH, ofurace, organomercury compounds, oxadixyl, oxas-
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ulfuron, oxolinic acid, oxpoconazole, oxycarboxin, pefura-
zoate, penconazole, pencycuron, penthiopyrad, phenazin
oxide, phosetyl-Al, phosphorus acids, phthalide, picox-
ystrobin (ZA1963), polyoxin D, polyram, probenazole,
prochloraz, procymidone, propamocarb, propiconazole,
propineb, propionic acid, prothiaconazole, pyrazophos,
pyrifenox, pyrimethanil, pyroquilon, pyroxyfur, pyrrolnitrin,
quaternary ammonium compounds, quinazamid, quinome-
thionate, quinoxyfen, quintozene, silthiofam, sipconazole
(F-155), sodium pentachlorophenate, spiroxamine, strepto-
mycin, sulfur, tebuconazole, tecloftalam, tecnazene, tetra-
conazole, thiabendazole, thifluzamid, 2-(thiocyanometh-
ylthio)benzothiazole, thiophanate-methy!, thiram,
timibenconazole, tolclofos-methyl, tolylfiuanid, triadimefon,
triadimenol, triazbutil, triazoxide, tricyclazole, tricyclic
amine derivatives as disclosed in WQ 07/48556, tridemorph,
trifloxystrobin (CGA279202), triforine, triflumizole, triti-
conazole, validamycin A, valifenalate, vapam, vinclozolin,
xiwojunan, zineb and ziram.

[0022] Inanother embodiment, component B is an insccti-
cides including:

a) a pyrethroid selected from the group consisting of per-
methrin, cypermethrin, fenvalerate, esfenvalerate, delta-
methrin, cyhalothrin, lambda-cyhalothrin, gamma-cyhalo-
thrin, bifenthrin, fenpropathrin, cyfluthrin, tefluthrin,
ethofenprox, natural pyrethrin, tetramethrin, S-bioallethrin,
fenfluthrin, prallethrin and 5-benzyl-3-furylmethyl-(E)-(1R,
38)-2,2-dimethyl-3-{2-oxothiolan-3-ylidenemethyljcyclo-

pro pane carboxylate;
b) an organophosphate selected from the group consisting of
acephate, profenofos, triazophos,  methamidophos,

dimethoate, chlorpyrifos, pirimiphos-methyl, pirimiphos-
ethyl, fenitrothion, fosthiazate,

¢) a carbamate selected from the group consisting of pirimi-
carb, triazamate, carbosulfan, bendiocarb, fenobucarb, pro-
poxur, methomy! and oxamyl,

d) a benzoyl urea selected from the group consisting of
hexaflumuron, flufenoxuron, lufenuron and chlorfluazuron;
an organic tin compound selected from the group consisting
of cyhexatin, fenbutatin oxide and azocyclotin;

f) a pyrazole selected from the group consisting of tebufen-
pyrad and fenpyroximate;

g) 2 macrolide selected from the group consisting of abam-
ectin, emamectin (e.g. emamectin benzoate), ivermectin, mil-
bemycin, spinosad, azadirachtin and spinetoram;

h) an organochlorine compound selected from the group con-
sisting of endosulfan (in particular alpha-endosulfan),

j) a fumigant agent selected from the group consisting of
chloropicrin, dichloropropane, methy] bromide and metam;
k) a neonicotinoid compound selected from the group con-
sisting of imidacloprid, thiacloprid, acetamiprid, nitenpyram,
dinotefuran, thiamethoxam, clothianidin, nithiazine and
flonicamid;

1) a diacylhydrazine selected from the group consisting of
tebufenozide, chromafenozide and methoxyfenozide;

m) a diphenyl ether selected from the group consisting of
pyriproxyfen;

n) indoxacarb;

o) chlorfenapyr;

p) pymetrozine;

q) spirotetramat, spirodiclofen and spiromesifen;

r) a diamide selected from the group consisting of flubendia-
mide, chlorantraniliprole {Rynaxypyr®) and cyantranilip-
role;
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s) sulfoxaflor;

1) metaflumizone;

u) fipronil and ethiprole;

v) pynifluginazon; and

w) buprofezin

[0023] Inoneembodiment of the invention component B is
a compound selected from a neonicotinoid compound
selected from the group consisting of imidacloprid, thiaclo-
prid, acetamiprid, nitenpyram, dinotefuran, thiamethoxam,
clothianidin, nithiazine and flonicamid.

[0024] Plant growth regulators Examples of suitable plant
growth regulators that may be used as a further active ingre-
dient in the mixture of the invention may be any compound
selected from ancymidol, chlormequat chloride, ethephon,
flumetralin, flurprimidol, gibberellic acid, gibberellin
Ad/gibberellin A7, maleic hydrazide, mepiquat chloride,
paclobutrazol, prohexadione calcium, thiadiazuron, trinex-
apac ethyl and uniconazole.

[0025] The adjuvant composition of the present invention
may further contain other inert additives such as standard
formulation components and diluents. Such inert additives
include flow enhancers, other wetting agents, antifoaming
agents, biocides, diift control agents, deposition enhancers,
adjuvants, evaporation retardants, freeze protecting agents,
UV protecting agents, fragrances, and the like.

[0026] In addition, adjuvant composition according to the
invention may be applied with other horticultural components
for lawn, garden, or other vegetation treatment, including,
further wetting agents, colorants (for aesthetic purposes or for
application identification), perfumes, water, electrolytes, fer-
tilizer, growth hormones, minerals, spray pattern indicators
and the like. Suitably, application to plants, parts of plants,
seeds, or at their locus of growth may be made in any desired
sequence, including simultanecusly, separately, or in succes-
sion, and soil or foliar applied.

[0027] According to the invention “useful plants” typically
comprise the following species of plants: grape vines; cereals,
such as wheat, barley, rye or oats; beet, such as sugar beet or
fodder beet; fruits, such as pomes, stone fruits or soft fruits,
for example apples, pears, plums, peaches, almonds, cherries,
strawberries, aspberries or blackberries; leguminous plants,
such as beans, lentils, peas or soybeans; oil plants, such as
rape, mustard, poppy, olives, sunflowers, coconut, castor oil
plants, cocoa beans or groundouts; cucumber plants, such as
marrows, cucumbers or melons; fibre plants, such as cotton,
flax, hemp or jute; citrus fiuit, such as oranges, lemons, grape-
fruit or mandarins; vegetables, such as spinach, lettuce,
asparagus, cabbages, carrots, onions, fomatoes, potatoes,
cucurbits or paprika, lauraceae, such as avocados, cinnamon
or camphor; maize; tobacco; nuts; coffee; sugar cane; tea,
vines; hops; durian; bananas; natural rubber plants; turf or
ornamentals, such as flowers, shrubs, broad-leaved trees or
evergreens, for example conifers. This list does not represent
any limitation and is to be understood as including also useful
plants which have been so transformed by the use of recom-
binant DNA techniques

[0028] Inone embodiment, the adjuvant of the invention is
well tolerated by all major turf species various turf grasses
including the cool-season turf grasses (at seeding or to estab-
lished annual ryegrass, fine fescue, Kentucky bluegrass,
perennial ryegrass, tall fescue) and warm-season turf grasses
(centipede, hybrid bermudagrass, and St. Augustinegrass.
There may also be mentioned common bermuda and zoysia-
grass).
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[0029] In general, the formulations include from 0.01 to
90% by weight of active agent, from Q to 20% agriculturally
acceptable surfactant and 10 to 99.99% solid or liquid formu-
lation inerts and adjuvant(s), the active agent consisting of at
least the terpenic alkoxylate A together with a compound of
component B, and optionally other active agents, particularly
microbiocides or conservatives or the like. Concentrated
forms of compositions generally contain in between about 2
and 80%, preferably between about 5 and 70% by weight of
active agent. Application forms of formulation may for
example contain from 0.01 to 20% by weight, preferably from
0.01 to 5% by weight of active agent. Whereas commercial
products will preferably be formulated as concentrates, the
end user will normally employ diluted formulations.

[0030] In one embodiment, the adjuvant component A of
the invention is applied in an effective amount which is typi-
cally at a rate of 20 /ha in a water volume of 200-1000 litzes
per hectare using conventional spray equipment.

EXAMPLES

[0031] The following examples are provided for illustra-
tion purposes and should not be considered as limiting the
scope of the invention.

[0032] In general, active ingredient is formulated (SC, SL})
and just before spraying the formulations arc mixed with
water and ultrasonically agitated in order to achieve homo-
geneous distribution. Spray solutions are made up in water.
Adjuvants are added as tank mix to the spray solution just
before application. Foliar application is at 200 L/ha in an
application device spraying with a single nozzle (type
Lechler) 60 cm above the plants. Preventative tests are per
formed as 1 or 2 day preventative applications, i.e. plants are
treated with the compounds | or 2 days prior to artificial
inoculation with fungal spores, whereas for curative tests the
inoculation is carried out prior to application. A single evalu-
ation of disease level is made 5 to 48 days after inoculation,
depending on the pathosystem. Disease control relative 1o the
untreated check plants is then calculated. In the following
examples, all treatments were sprayed at 2001/ha spray vol-
ume in 10% isopropanocl solution to normalise foliar reten-
tion: Azoxystrobin;—Quadris SC250, Isopyrazam;—SC250,
Cyproconazole: —Alte SL100, Chlorothalonil; Bravo
8C720

DETAILED METHOD DESCRIPTIONS

[0033] Alternaria solanifTomato/Preventative (diternaria
on Tomato)->ALTELYP/{f-pr-S:

[0034] 4-week old tomato plants cv. Roter Gnom are
sprayed in a spray chamber with the formulated test com-
pound diluted in water. The test plants are inoculated by
spraying them with a spore suspension two days after appli-
cation. The inoculated test plants are incubated at 22/18° C.
{day/night) and 95% rh in a greenhouse and the percentage
leaf area covered by disease is assessed when an appropriate
level of disease appears on untreated check plants (5-7 days
after application).

[0035] Mycosphaerella graminicola (Septoria triticiyf
Wheat/Preventative (Sepforia rritici Leaf Spot on Wheat)-
>SEPTTRZ/AT-pr-5:

[0036] 2-week old wheat plants cv. Riband are sprayedina
spray chamber with the formulated test compound diluted in
water. The test plants are inoculated by spraying a spore
suspension on them one day after application. After an incu-
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bation period of 1 day at 22° C/21° C. (day/night) and 95%
rh, the inoculated test plants are kept at 22% C.21° C. (day/
night) and 70% rh in a greenhouse. Percentage leaf area
covered by disease was assessed and efficacy was calculated
compare to untreated controls when an appropriate level of
disease appears on untreated check plants (16-19 days after
application).

[0037] Puccinia recondita . Sp. TriticifWheat/Preventa-
tive (Brown Rust on Wheat}->PUCCTRZ/{f-pr-S:

[0038] 2-week old wheat plants cv. Arina are sprayed in a
spray chamber with the formulated test compound diluted in
water. The test plants are inoculated by spraying them with a
spore suspension one day after application. After an incuba-
tion period of 1 day at 20° C. and 95% rh, the inoculated test
plants are kept at 20° C/18° C. (day/night} and 60% th in a
greenhouse. The percentage leaf area covered by disease is
assessed when an appropriate level of disease appears on
untreated check plants (12-14 days after application}.
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[0039] Puccinia recondita f. Sp. TriticifWheat/Curative
(Brown Rust on Wheat)->PUCCTRZ/{I-cu-3:

[0040] 2-week old wheat plants cv. Arina are inoculated by
spraying them with a spore suspension two days before appli-
cation. After an incubation period of 1 day at 20° C. and 95%
rh followed by 1 day at 20° C. and 60% rhin a greenhouse, the
inoculated test plants are sprayed in a spray chamber with the
formulated test compound diluted in water. After additional
incubation at 20° C./18" C. {day/night) and 60% rh in a
greenhouse, the percentage leaf area covered by disease is
assessed when an appropriate level of disease appears on
untreated check plants (9-12 days after application).

Examples 1-6

Azoxystrobin

[0041] Results for Puccinia preventative test (pr-column)
and Puccinia curative test {cu-column) on wheat. Visual
assessments of control; average of three replicates per treat-
ment. Nimbus commercial adjuvant and methyl oleate are
standard adjuvants for comparison.

TABLE 1
Cone.in Conc.in Adjuv. Conc.  PUCCTRZS PUCCTRZ/
Substance ppm ai gacha In % ffpr fi-cu
i1) Control
Waler + Isopropanal 0 13
Nopol-5PO-9EO 0.20 0 1]
{Rhodoclean MSC)
Nopol-5P0O-25EQ 0.20 o 0
{Rhodoclean 525)
Nopol-5P0-7EO 0.20 0 0
{Rhodoclean EFC)
Methyl oleate 0.20 o 0
Nimbus 0.20 0 0
Azoxystrobin 800 160 96
{Quadris SC 250) 200 40 99 93
50 10 90 19
12.5 2.5 54 79
3 0.6 0 54
0.75 0.15 0
)
Azoxystrobin 800 160 0.20 100
{Quadris SC 250) + 200 40 0.20 98 100
Nopol-5PO-9EO 30 10 0.20 97 100
t25 2.5 0.20 97 96
3 0.6 0.20 79 38
0.75 0.15 0.20 42
3)
Azoxystrobin 800 160 0.20 98
{Quadris 5C 250) + 200 40 0.20 96 96
Nopol-5P0-25EO 50 10 0.20 96 98
125 25 0.20 93 96
3 0.6 0.20 7 9
075 0.15 0.20 B
4
Azoxystrobin 800 160 0.20 97
(Quadris SC 250) + 200 40 0.20 o4 100
Nopol-5PO-7EQ 50 10 0.20 99 98
125 25 0.20 85 96
3 0.6 0.20 85 93
0.75 0.15 0.20 33
&)}
Azoxystrobin 800 160 0.20 100
{Quadris 8C 250} + 200 40 0.20 98 100
Methyl cleate 50 10 0.20 100 99
12.5 2.5 0.20 90 100
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TABLE 1-continued

Conc.in Conc.in  Adjuv. Conc. PUCCTRZ/ PUCCTRZ/

Substance ppm ai g aiha In% f-pr ffcu
3 0.6 0,20 @ 100
0.75 0.15 .20 38
(6)
Azoxystrobin 800 160 0.20 100
{Quadris SC 250) + 200 40 0,20 90 100
Nimbus 0.2% 50 10 0.20 98 98
12.5 2.5 0,20 4 106
3 0.6 0.20 87 104
0.75 0.5 0.20 29
Examples 7-12
Isopyrazam

[0042] Results for Puccinia preventative test and Puecinia
curative test on wheat. Visual assessments of control; average
of three replicates per treatment. Nimbus commercial adju-
vant and methyl oleate are standard adjuvants for comparison.

TABLE 2
Cone.in  Conc.in  Adjuv. Cone. PUCCTRZ/ PUCCTRZ/
Substance ppm aj g ziha n % ff-pr ffcu
(7} Control
Water + lsopropanol 0 13
Nopol-5PO-9EQ 0.20 0 0
{Rhodoclean MSC)
Nopol-5PO-25EO 0.20 0 4]
{Rhodoclean 525)
Nopol-5PO-TEO 020 0 0
{Rhodoclean EFC)
Methyl oleate 0.20 0 o]
Numbus 0.20 0 0
Isepyrazam 2500 500 94
(SC 250) 625 125 83 79
156 k) 67 50
39 7.8 29 42
.75 195 4 4
25 03 0
&
[sopyrazam 2500 500 0.20 97
(SC 256) + 625 125 0.20 93 100
Nopol-5PO-9EO 156 3 0.20 83 96
» 7.8 0.20 46 57
.75 195 020 21 21
25 0.5 020 0
8}
Isopyrazam 2500 500 Q.20 95
{SC 250) + 625 125 0.20 %0 o8
Nopol-3PO-25EQ 156 3 0.20 88 95
39 18 0.20 88 9
9.75 195 0.20 21 33
25 0.5 0.20 0
(10)
SYN 520453 2500 500 0.20 100
§C 250 625 125 0.20 96 98
Al5309C + 156 3 0.20 a8 98
Nopol-5PO-TEG 39 78 0.20 34 79
9.75 1.95 0.20 1] 42
2.5 0.5 0.20 0
()
Isopyrazam 2500 500 0.20 100
(SC 250) + 625 125 0.20 95 96

Methyl oleate 156 k]| 0.20 96 92
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TABLE 2-continued
Conc.in  Conc.in  Adjuv. Conc. PUCCTRZ/ PUCCTRZ/
Substance ppm ai g aifha In% f-pr ficu
39 7.8 0.20 o 88
.75 195 0.20 46 46
2.5 0.5 0,20 17
(2)
Isopyrazam 2500 500 0.20 o
(SC250) + 625 125 0.20 98 97
Nunbus 0.2% 156 31 0,20 99 94
30 7.8 0.20 9 7
Q.75 195 0.20 38 42
25 0.5 0.20 Fa|l

Examples 13-18

Cyproconazole

[0043] Results for Septoria preventative test and Puccinia
preventative test on wheat. Visual assessments of control;
average of three replicates per treatment, Nimbus commercial
adjuvant and methyl oleate are standard adjuvants for com-

parison.
TABLE 3
Conc.in  Conmc.in Adjuv. Conc.  SEPTTRZ/ PUCCTRZ/
Substance ppm ai g ai/ha In % fi-pr fi-pr
()]
Water + [sopropanol 3 0
Nopol-5PO-9EC 0.20 15 0
(Rhodoclean MSC)
Nopol-5PC-25EQ 0.20 7 0
{REodoclean 525)
Nopol-5PO-TEQ 0.20 ] 0
(Rhodoclean EFC)
Methy] oleate 0.20 [} 0
Nimbus 0.20 0 0
Cyproconazole 800 160
{Alio SL 100) 200 40 19 100
50 10 0 15
125 25 1] 17
3 0.5 0 0
0,75 0.15 0 0
a4)
Cyproconazole 800 150 0.20
{Alto SL 100) + 200 40 0.20 24 160
Nopol-5FO-9EQ 50 10 0.20 3 92
125 15 0.20 0 67
3 0.5 0.20 0 33
0.75 015 0.20 ] a6
{15)
Cyproconszole 800 160 0.20
(Alto SL 100} + 200 40 0.20 66 100
Nopol-5PO-25EQ 50 10 0.20 53 99
12.5 2.5 0.20 15 s
3 0.6 0.20 7 21
0.75 0.15 0.20 0 33
(16)
Cypraconazole BOO 160 0.20
[Alto SL 100) + 200 40 0.20 49 100
Nopol-5PO-TEC 50 10 0.20 3 97
125 25 0.20 0 67
3 0.6 0.20 0 33
0.75 0.15 0.20 0 0
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TABLE 3-continued
Conc.in  Conc.in  Adjuv.Comc. SEFTTRZ/ PUCCTRZ/
Substance ppm ai g aitha in% ff-pr fi-pr
(17
Cyproconazole 800 160 0.20
{Alo S1. 100) + 200 40 0.20 3 92
Methyl olcate 50 10 0.20 0 7
125 25 0.20 0 33
3 0.6 0.20 Q 13
0.75 0.15 0.20 0 0
(18)
Cyproconazole 800 160 0.20
{Alto SL 100) + 200 40 0.20 3 92
Nimbus 0.2% 50 to 0.20 \] 63
12.5 2.5 0.20 0 42
3 0.6 0.20 0 0
0.75 0.15 0.20 0 0

Examples 19-24

Chlorothalonil

[0044] Results for Alteparia preventative test and Puccinia
preventative test on wheat. Visual assessments of control;
average of three replicates per treatment. Nimbus commercial
adjuvant and methyl oleate are standard adjuvants for com-

parison.
TABLE 4
Conc.in  Conc.in  Adjuv. Conc. ALTELYP/ PUCCTRZ/
Substance ppm ai g aiha In % fipr ff-pr
19)
Water + Isopropanol 2 0
Mopol-5PO-9EO 0.2¢ 0 0
(Rhodoclean MSC)
Nopol- 5PO-25EQ 0.20 2 0
(Rhodoclean 525)
Nopol-5PO-7E0 0.20 6 o
(Rhodoclean EFC})
Methyl oleate 0.20 0 0
Nimbus 0.20 0 0
Chlorathalonil 8000 1600 T4
{Bravo SC 720) 2000 400 55 97
500 100 47 94
125 25 32 42
30 6 17 0
15 1.5 0
(20
Chlorothalonil 8000 1600 0.20 81
{Bravo SC 720) + 2000 400 0.20 66 99
Nopol-5PO-9EO 500 160 0.20 51 100
125 25 0.20 40 95
30 6 0.20 21 75
1.5 1.5 .20 21
21}
Chlorothalonil 8000 1600 0.20 81
{Brave 5C 720) + 2000 400 0.20 7 100
Nopol-5PO-25EQ 500 100 0.20 62 98
125 25 0.20 47 98
30 6 0.20 2 67
7.5 t.5 0.20 33
(25
Chlorothalonil 8000 1600 0.20 89
(Bravo SC 720} + 2000 400 0.20 81 100
Nopol-5PO-TEOQ 500 100 0.20 T0 100
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TABLE 4-continued
Conc.in  Cone.in  Adjuv.Conc. ALTELYP! PUCCTRZ/
Substance ppm ai g ai/ha In % ffpr ff-pr
125 25 0.20 51 o0
0 [ 0.20 51 17
.5 1.5 0.20 o
(23

Chlorothalonil 8OO0 1600 0.20 il
{Brave SC 720) + 2000 400 0,20 59 ]
Methyl oleate 500 100 0.20 51 Q9
125 25 0.20 32 26
30 5 0.20 9 75
7.5 1.5 020 33

(24}

Chlorothalenil 8000 1600 0.20 4
(Bravo SC 720) + 2000 400 0.20 62 98
Nimbus 0.2% 500 100 0.20 35 98
125 25 0.20 14 88
30 6 0.20 14 54
1.5 L5 0.20 25

[0045] The foregoing description and example are for the
purpose of illustration only and does not limit the scope of
protection which should be accorded this invention.

What is claimed is:

1. An adjuvant composition comprising (a) at least one
terpenic alkoxylate and (b) at least one agrochemical active
ingredient.

2. The adjuvant composition of claim 1, wherein the ter-
penic alkoxylate (a) comprises at least one terpenic alkoxy-
late selected from a compound of the formula (1T):

Ry—0—{CH(R4ICH;0),—{CH(R4)CH;0)—Rs (I

wherein R, is a terpenic moiety selected from the group
consisting of terpenic carbides, oxidized derivatives of ter-
penic carbides, terpenic alcohols, terpenic aldehydes and ter-
penic ketones, and mixtures thereof; R, is selected from
hydrogen and methyl; R, is selected from hydrogen and linear
or branched C,-C, alkyl; and where n and m are each other
than zero and the sum of n and m is chosen so that there are
from 2 to 10 propylenc oxide units and from 5 to 25 cthylene
oxide units.

3. The adjuvant composition of claim 2, wherein the ter-
penic alkoxylate (a) comprises at least one terpenic alkoxy-
late is a compound of the formulae (I1a) or (IIb):

Ry PO, -EOQ,-Rs (1la)
RyEO,-PO,-Ry (Ib)

wherein the sum of n and m is chosen so that there are from 3
to 7 propylene oxide units and from 5 to 15 ethylene oxide
units.

4. The adjuvant composition of claim 3, wherein the ter-
penic alkoxylate (b) is a Nopol alkexylate of the formula (11d)

L]
H;C CH;

/ O —(CH{RaXCH;O)n— (CH(R4)CH,0lm—Rs

wherein R,, R, m and n are as defined in claim 6.

5. A method of enhancing plant growth in a plant growth
media by contacting the plants, parts of plants, seeds, their
locus of growth or the plant growth media with an effective
amount of an adjuvant composition according to claim 1.

6. A method of enhancing the bio-efficacy or bio-availabil-
ity of at least one agrochemical said method comprising
applying the agrochemical to plants, parts of plants, seeds, or
al their locus of growth in any desired sequence, including
simultaneously, separately, or in succession with a terpenic
alkoxylate adjuvant of formula (I} according to claim 2 in an
amount effective to enhance the bio-efficacy or bio-availabil-
ity of said at least one agrochemical.

7. The method of claim 6, wherein the agrochemical is
selected from a pesticide, a growth regulator and a fertilizer.

8. The method of claim 7, wherein the agrochemical is
selected from pinoxaden, fluazifop P butyl, azoxystrobin,
thiamethoxam, isopyrazam and trinexapac ethyl).
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