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Conposi tions The present invention concerns a nethod of controlling

untlesi red pl ant growt h enpl oyi ng co-application of dinmethenam d and at

I east one other herbicide, herbicidal conpositions conprising di nethenamd
%at ‘| east one ot her herbicide and thel-use of such conposil884€786i n

control ling undesired plant grow h. D met henam d (FRONTI ER[ err]) whose

chemi cal name is 2-chloro-N-(2,4-dinethyl - 3-

t hi®nyl ) - N- (2- met hoxy- 1- et hyl etHerbicidsloCamipostions ocesses for its
production, herbicidal conpositions containing rt and its use as a
her bi ci de are described in US Patent 4,666,502 the contents of which are

i ncor por at.ed her b ref erence. en C .S ereo Spners
due 10 ¢ fcmeﬁ%n hEORCETHE & PRl A SRl ibe esiFed pigtt PR PEPIoR e

| ndi vi dugdg.j dﬁﬁéﬁéxﬁﬁﬁ’d’ﬁﬁ‘d hPleH%t’Gdértﬁﬁer(hEﬁncﬁBShéx&BMcé’ni ositions

S- di net henani'd) and 1R aRS (known as R-di met henam d)) a as a racemc
m xture (mnmmmmmmmsmemmmmmmmmfsuohr ts various

fornms unless otherw se st h | astereomeric m xtures
S- di met hefRIARQSIHans 3p £ppire l@'ﬂg u“deF g @Pﬂﬁﬁ@\’tﬁrcldes as used herein, refers

t o conpounds which conbat or control undesired plant growh. This class of

conpounds_may be divided into sub-classes according to the prinmary type or
node of aBimexhenanudr(ERmH'IER“hwhomhenncq& Iname. is Es:hlmw,é-cﬁmetbywsﬂg to

GF. W U di USA, h . . .
o mssi 11 cuperg DG pnaYs LRSIyl AcusAide, PRIRESFeS B eRMOROHOR, Rebisidal
phot OSyntéIﬁﬁ;bo%xﬁdiB'&héaﬁﬁﬁg umnarmmselag ha ﬁtaxslercﬁ aré desthiBed MUS! PAdérit: 4, ecm R117)

-acid synthesis inhibitors, |ipid biosynthesis inhibitors, cell wal

bi osynt he&psomntsbwft which amrncdrpoawd hminrlahteferem dbmethmé chnmts of 4
"m scella eous her | cr er ane. cedi ng .

categori e OIS?Peﬁa \%W&%‘Pf ge F@ 388 s‘f Fst ‘80‘“%3 Bgﬁﬁ on of

di fret henagsidn @mérea§ HiaStefeoRicHie 'miRfiréy glsd GREQRHOWS ab S-difilettRhaiif) and SON®
cases longer-lasting control of undesired "I’ ant

IR, aRS (known as R-dimethenamid)) and as a racemc mixture (1RS, aRS). References

herein to dimethenamid refer to its various forms unless otherwise stated. Of the

diastereomeric mixtures S-dimethenamid is preferred.

The term herbicides, as used herein, refers to compounds which combat or control
undesired plant growth. This class of compounds may be divided into sub-classes
according to the primary type or mode of action the herbicide has on the plant. For
exemple according to G.F. Warren of Purdue University, Indiana, USA, herbicides can be
classified as auxin transport inhibitors, growth regulator herbicides, photosynthesis
inhiBitors, pignient inhibitors, growth inhibitors, amino acid synthesis inhibitors, lipid

- biosynthesis inhibitors, cell wall biosynthesis inhibitors, rapid cell membrane disruptors as
well as "miscellaneous” herbicides which do not come under one of the preceding

categories.

It has now surprisingly been found that co-application of dimethenamid and at least one

other herbicide results in better and in some cases longer-lasting control of undesired plant



-2- 133-0706 growth. This synergistic effect
exhibits itself in a high degree of control at co-application rates which
ate significantly lower than the rate of each individual conpound required
to obtain the same degree of control. Furthernore, at any given
co-application rate the degree of contro- is higher than thd33dd06i ve
effect obtained for the individual conponents at the sanme rate. In sone -
cases both speed of activity and | evel of control are enhanced and/or weeds

can*be co?bwﬂi_l THisvdynedgisticefeot exhibity itdelfcid Dlighidepree of eonBolcaticoadpplication
econom cal rates. This synergistic effect allows for satisfactory control
at reduceatespphick are signifisuitly lower thaaithe satp of each individual compoynd, equiredhteh | f

lied f . ' : t I [ ' |G trol.
Addi 1 onagth B8 sirof 45@e SEEBRRAT mBenEortt M Skt b abbtcalif Blo L' £ O
si gni fi caddgr@conitiudl @dﬂlﬁg_ﬁéﬁkhﬁmmﬁﬁd&ive?éﬂh%ﬂbbﬁﬂﬁd!fﬁr the€indiviival components
di met henam d and the herbicide(s) used in conbination therewth.

Co- appl i cattthe same satpe In some cases bothnspeed of agtivitss angd leyeleofrantroh arecenbanged dual

apol | cat | B0 TekBiesB SR AR nith AE ALYt By Syl Ao 8 ) oo
pre-m X CeysBomadal eqtes.of the individual active ingredients. Exanpl es of

her bi ci des whi ch may be used in conbination with di nethenam d in accordance
wi.th. the invention include 1. auxin transport inhibitors, e.g. naptal am

2. gr o | L 0g: | | . G ;
phenoxy m‘aéyﬁ%a& %ff@ctadé@ﬂs?g gg‘ﬁ‘&a‘%g%g&‘g' ﬂ%ﬂiﬁd%&% o|ﬁi %ﬁ%‘g‘%&gﬁi C
aci d typegorfipdhenfartt E&Fen AVTERLs which if applied for a\paiticulit icdnipphent atorg wduld- DB,
MCPB; c) picolinic acids and rel ated conpoun . picloram

d .
11 o opy rEive iRAuBigieAtcontiplppdditiogalby, longep Residial pentesdmaayi b pefievsds, This
i nel udi NGy 8Y: 35 b AphiREshe oboffthid A VBbhhMlE advinflges ¥ 6 LB of

dimethenamid and the herbicide(s) used in combination therewith.

Co-application can be achieved using tank mixes of preformulated individual active
ingredients, simultaneous or sequential (preferably 1-2 days) application of such
formulations or application of preformulated fixed pre-mix combinations of the individual

" active ingredients.

Examples of herbicides which may be used in combination with dimethenamid in

accordance with the invention include

1. auxin transport inhibitors, e.g. naptalam

2. growth regulators, including 1) benzoic acids, e.g. dicamba; b) phenoxy acids i)
acetic acid type, e.g. 2,4-D, MCPA, ii) propionic acid type, e.g. 2,4-DP, MCPP, iii)

_ butyric acid type, e.g. 2,4-DB, MCPB; c) picolinic acids and related compounds,

-é‘.g. picloram, triclopyr, fluroxypyr, clopyralid

3. photosynthesis inhibitors, including a) s-triazines i) chloro substituted, e.g. atrazine,
simazine, cyanazine, ii) rhethoxy substituted, e.g. prometon, iii) methylthio

substituted, e.g. ametryn, prometryn; b) other triazines, e.g. hexazinone, metribuzin;



si mazi ne, cyanazine, ii) nethoxy subst it ut ed, e.g. proneton, iii)

nethylthlo substituted, e.g. anetryn, pronetryn; b) other triazines,
ely. hexazi none, netribuzin; '

- 3- - 133-0706 gégfubstituted
ureds, e.g. diuron, flubnetruon, | i nuron3-t ebut hi uron, thidi A
forchlorfenuron; d) uracils, e.g. bromacil, terbacil; e) others, e.qg.
benpazon, desn1dephan1 phennedlphan1 propanll pyrazon,
pyridate c) subsututed ureas,p: g;nﬁmbn; fhrdrhettuons liniron) tet}uthgxrm) thidiazﬁmn nones,
e.g. norflurazan; .1 soxazol | omazone; c)
others, e.g. amch@rfsnumu#) °8 bromacil, tefba‘:ﬂ €) oglewm- Dor s,

|nclud|ng a) m ]Q*JE e . trifluralin,

pr odi am ne, ber?%&ddgp ﬁme%hh%ﬁgprd | nEl yza i n, pendinethalin;
ii) otherd, pigment inhibitors, including. a) pyhdazifiories) @Qyﬁorﬂﬁfhzﬁﬂ,@yi&oxﬂbmm de;
b) inhibitors of shoots of energing seedlin tg.ml) t hi ocar bamates, e.g. EPTC,

butyl ate, cycl & €lomazoRe;aELothersy aEq amitrale; fhiridone bencar b,

1 2Lt s, o Yabab ok il  Shod 8ol ) Sy SAREESEy Bokip .,

and shoots of periiamingsberiefia) ettlalfigralin, isopropalin, oryzalin, imethalis;! ifotties, e. g.

al achl or; acetochl or rret ol achl or, diethatyl, &gropach or,
but achl or, pr e€ig RKRA, dithienys thiazppyr, Prmamide; b infiibitors of shonts of emgrging

Y e ge[dhtng a?ttgﬁic%sbarsn&%? o%%‘l ar ea’sm %&aoétghhghﬁﬁé spebhﬁ?é L

a) gl yphosat e,

rimsul furon, mbeacarb, triallate nvemaadei u)rmhxbwors obstoofsuondy of peedlings) Ieth rbensuhde,
bensul furon, . | Qri muron, chlqrsul furon, su]foneturon,
t hi f ensul f ur on DaPROPRBiSy élﬁumn, d) fahibiiors of roots andsshogtrenfssepdlingsnincluding

triflusul furon r u S

152008) . hal oo SPERKaRMs & Alfachibt; dchiutlor) hbacidt el brofichlor,
sul f onani des, ®utachlor, pretilachlor, metazachlof, Idimeihaclﬂemaﬁdoﬂlem e.pEdinifhethylin
I m dazol i nones, e.g. .imazaquin, .inmazanmet habenz

i mazapyr , 6i maz MR geid synthesis inhibitops, including %) glyphosaje, shefopate;; b sulfopyluceas,

including a) cy |
cl et hodi mp b) a%%@gd%’b%?ﬂ%%ng i) a?ﬁ?o’g@g}."bﬁ’{%’ 1Pﬂ(§l|llglglﬁlggxll. nI]Jensulfumg,
di cl of op- met hylchlorimuron, chiorsulfuron, sulfohﬁhmwfthﬁemlfmh tribeh@@npf op; c)

ot hers e.g. fengxaprop-ethyl, cel | |1 biosynthesis
i nhi bitors, e.&th ame&qﬁ)@% Wﬂ“ﬁ“yBSS’&bEWPYm“lf“mn’ pyrazgsulfuron, prgswturen KCGA‘

i phenyl et hor S32005), biliufohf eibledthRUE nhiy) WHociinfln ALY Chionphdee, o5

gl ut am ne flumetsulam (a.k.a. DE498); id?ﬁmhhzoliﬂvnbs,tecg simammm dinazanéthabienz, d)
ot hers, e.g. oxadi azon 10. m scel | aneous, including a)
carbamat es, e. GDAZAPYT.IMAZENABYT; 1| es, e.g. bromoxynil,

7. lipid biosynthesis inhibitors, including a) cyclohexanediones, e.g. sethoxydim,

)]

=)

clethodim; b) aryloxyphenoxys, e.g. fluazifop-P-butyl, clethodim, diclofop-methyl,
haloxyfop-methyl, quizalofop; c) others e.g. fenoxaprop-ethyl
_ cell wall biosynthesis inhibitors, e.g. dichlobenil, isoxaben
9. rapid cell membrane disruptors, including a) bipyridiliums, e.g. paraquat, diquat; b)
- ‘diphenyl ethers, e.g. acifluorfen, fomesafen, lactofen, oxyfluorfen; c) glutamine
synthetase inhibitors, e.g. glufosinate; d) others, e.g. oxadiazon
10.  miscellaneous, including a) carbamates, e.g. asulam; b) nitriles, e.g. bromoxynil,

ioxynil; c¢) hydantocidin and derivatives; d) various, e.g. paclobutrazol,



i oxyni|; ¢) hydantocidin and derivatives; d) various, e.g. paclobutrazol,
-4- 133-0706 et hof unesat e, qui ncl orac

(& k.a. BAS514), difenzoquat, endothall, fosam ne, DSMVA, MSMA 11.

O hers a) triketones and diones of the type described in US Patents
4,695, 673; 4,869, 748; _ 4,921, 526; 546006, 150; 5, 089, 046, 13330786 ent
Applications 07/411,086 (and EP-A- 338, 992); and 07/994, 048 (and

EP- A- 394, 889 and EP- A-506, 907) as well as EP-A 137,963; EP-A-186,118;
EP-A- 186, 119, [ethofurhéate] Jlincidrac’(alds., BASS514Pdifenzoquat, entfothall) fosairite, coNnt ent s
of each of which are incorporated herein by reference. Exanpl es of
such tri ket onePSMA. MIMAs are sulcotrione (MKADJ err]) whose

chem cal ﬂgsi gmf#gn IS
2- (2-chl oro-4- nesul f onyl benzoyl ) -1, 3-cycl ohexane di one;
2- (4- met hyl sul fap eketones andididred of 2l type dedoribed ih @19 PAreRtS ,695,673¢ ¥869,748;

3 (o et hy T sul AdIRINE26y SH0Ri1SP58R9.046,US Patest Applications 67444,086 fand EP-A-
2'__?2_6; 3- (4- met g3, T Q0 X7094/048" GRS BPOX!3b2 3860 Hp3aZs0k dif7) 38 Sveft 4t EB-X'C:
Z h'( 2[ 0- 2- ni t r olygnDEs! EP2A-186,118; ERIANYS6, 219, EFRACIS6120¢ EP-A245,180) EPOte;
met hyl t hi o- 2- ni336898nthecontentsef@ach ofrwhigh are Hingorporated Ziersin by Feferense)) - di one;
3o o ROtk RRE Rt bl YR Slichford MHRRB) 4k

et hoxybenzoy| Jchémftab désigniiibh s 2<2kchlofo-axmethatesulfyinoo)1)-d|&klohexane D)
Conmpounds of the type described in US Patent Applications 08/ 036,006 (and
EP- A- 461, 079 adorep2A4smethyisulfonyioxy2-pitebenzoylAhd.Siéctetrapethyl-11cychor/ 10653

the content s ofy, gl 4 lbefyiButkdA§ S ey Blshcyors 3 AbES2,4-

i ncludi ng for

3-[ (4, 6-dinet hWﬂFﬁxﬁﬂlﬂhglisﬂfé chiersbetzbly-bicybéol %2 1¥dctaher)4-idibnee 4-(4-
car boxam de; 4, 7-dichl oro-3-(4, 6-di met hoxy-2-pyrimdin I}}-S- .
hexanoy| oxypht (¢hldrer@-nitrobenzoyl)-2,6,6-trimethyl-2H-1, -oxazme-3,5¥4 ,6H)dione; 4-(4-

L

benzoic acid; Gnéhyieiie-22nitrobenzodl)-Biiyeoy3,2 A d0tdrer, didivie) Hi(RniteeAciflaoR<i d

(a. k. a. DPX- PE350 or)n£ rithi obacﬁi and salts thereof. The present
i nventi on t her anethexybepzayina 6 $-teimetind-25%-1 2oonszine: 33y 4H:6100dione| | i ng
undesi r ed

b) Compounds of the type described in US Patent Applications 08/036,006 (and
EP-A-461,079 and EP-A-549,524); EP-A-315,889; and PCT Appln. No. 91/10653
the contents of each of which are incorporated herein by reference including for
example 3-[(4,6-dimethoxy-2-pyrimidinyl)hydroxymethyl}-N-methyl-2-pyridine
carboxamide; 4,7-dichloro-3-(4,6-dimethoxy-2-pyrimidinyl)-3-
hexanoyloxyphthalide; 3-[(4,6-dimethoxy-2-pyrimidinyl)carbonyl]-N,N-dimethyl-2-
pyridine carboxamide; 3,6-dichloro-2-{(4,6-dimethoxy-2-pyrimidinyl)carbonyl}-

) benzoic acid; 6-chloro-2-[(4,6-dimethoxy-2-pyrimidinyl)thio]benzoic acid (a.k.a.
"DPX-PE350 or pyrithiobac) and salts thereof, |

The present invention therefore concerns a method of combatting or controlling undesired

plant growth or otherwise regulating plant growth which comprises co-applying to a locus



plfant growth or otherw se regulating plant growth which conprises
co-applying to a | ocus

-'5- 133-0706  where such conbatting or control is
desired an herbicidally or plant growth regulating effective aggregate
anoaunt of di nethenami d and at | east one-Set her herbicide. = 23pOV@Gt I on
rates for co-application will of course vary dependi ng upon climatic

condi tions, season, soil ecology, weeds to be conbatted and the I|ike, -
however , éﬁﬁ% Sired! ' Eﬁﬁmﬁf 'ﬂﬁﬁpenanid
of 0.1 to .Ogﬁgiﬁ%?spre gfg%Fﬂﬂgfg to fagﬁﬂg?ﬁgﬁwgi g@?ally 6? 5to0 1.5
kg/ ha e. gffedtige aggregaie hgohat ofdimethepamid-and atrleast ohe othee hetbicidpar t ner

her bi ci des which correspond to or are significantly | ower than recomended

for use thereof individually. The suitability of specific co-applications
for pre- QbnRaRén BB fiR to-dpPRsatdR GvillofostulséSlary Bkpdndiig $on' ditndiRpend on the
partners @?Posen. The actdlpgi ty of dinet henan% i‘i‘sel degcri bed in the above

ment i onectopditions,sseason, soihecalégy weaeds taebe: comnbattedadndithe dike, howevereuceassfoll i n
the literatyre or, on. co rcially available far thereaf (cf al.so
PROTECT! GRS 8 CPURAREREN D iteh O chrtiepamad G5 0L ) gt pretesily D1
Phar maceyp g e&@wm 03%, to 1S kB e, £ 108 tdVR UG ma B (o-Eeplich@oh 4B Shte
British %&(%@Pﬁjg?’ec ioln yCounciol, Lgﬁ%oné;: Ag Chem New Product Review, Aa
Chem | nf dompaitmer Ieghicides whichrrdirespond| towor are: sigaificantiialowetithan regbmnidadetbook,
1993 edi t] on, | st.er .\I}:ﬂb[g‘iyshi ng Conpany, WIIloughby, Chio and the like).
The i nverfPF Bs¢ teesof IdIVIdRAlY. heor bi€f'dal or plant growth regul ating
corpositions conprising an herbicidally effective aggregate anmount of

di met henam d and at | east one ot her herbicide. _
The suitability of specific co-applications for pre- or post-emergent uses and selectively

will of course depend on the partners chosen.

The activity of dimethenamid is described in the above mentioned patents and that of
suitable herbicidal partners is described in the literature or on commercially available
forms thereof (cf also CROP PROTECTION CHEMICALS REFERENCE, 9th edition
(1993) Chemical & l_’harmaceutical Press, NY, NY; The Pesticide Manual, 9th edition
(1991), British Crop Protection Council, London; Ag Chem New Product Reviev&, Ag
Chem Information Services, Indianapolis, Indiaha; Farm Chemicals Handbook, 1993
edition, Meister Publishing Company, Willoughby, Ohio and the like).

. The invention also provides herbicidal or plant growth regulating compositions comprising
an herbicidally effective aggregate amount of dimethenamid and at least one other

herbicide.

‘Such céhpositions contain the active substances in association with agriculturally
- acceptable diluents. They may be employed in either solid or liquid forms e.g. in the
form of a wettable powder or an emulsifiable concentrate, incorporating conventional

diluents. Such compositions may be produced in conventional manner, e.g. by mixing the



Such conpositions contain the active substances in association wth
agriculturally acceptable diluents. They may be enployed in either solid or
liquid forms e.g. in the formof a wettable powder or an emnul sifiable
concentrate, incorporating conventional diluents. Such conpositions may be

proeduced in conventional manner, e.g. b¥-nixing the 133-0706
133-0706 active ingredient with a diluent and optionally other

formul ating ingredients such as surfactants and oils. The termdiluents
as used ke fh Wity a ldilGerithnBropiohally ewier formuilatink livgrediemissabh gs mat eri al

whi ch may be added to the active constituent to provide a nore easily or

i npr oved surfpdtantaland oflsr m or to achieve a usable or desirable strength of .
activity. Exanples of .diluents are talc, kaolin, diatomaceous earth,

xyl ene, non-phytotoxic oils, or water. Particul ar fornul ations, to be

appl i ed iTheterna ilients a5 WSedShttbinaficais afy H4uRPSY solid! BricQmsany fabl
wet t abl e powders, may contain surfactants such as wetting and di spersing

agent s, enajerialiwhich miyrbeaadded te theoaative constituent tol promide amdre gasilyt oral ene .
sul phenate, an .al kyl sul phonate, " a |ignin sulphonate, . a.fatty alkyl

Ul phat o ngrpved paR el Foin, By R Aeere s el O Frine e e pShrono . 1
general , Hxagpldd' didiRleh@Nie td)€, Ka0En | diftSiddcébusearth ORg1éhe, WBh-Phitotdxid 6lls, 6t
agent(s) and fromO to 20% by wei ght .of agriculturally acCeptable '
surfact aatert he active agent consisting of dinethenam d and at | east one

ot her herbicide. Concentrate forns of conpositions generally contain
bet ween about 2 and 90% preferably between about 5 and 80% by wei ght of

active aggmiculdt¥BhheREom) td BE Ebplidd ihXprayimy foris F8oh dPwaRx AWPARMONt ai n from
0.01 to 20% by wei ght of active agent.
concentrates or wettable powders, may contain surfactants such as wetting and dispersing
agents, e.g. the condensation product of formaldehyde with naphthalene sulphonate, an
alkylarylsulphonate, a lignin sulphonate, a fatty alkyl sulphate, an ethoxylated alkylphenol

or an ethoxylated fatty alcohol.

In general, the formulations include from 0.01 to 90% by weight of active agent(s) and
from O to 20% by weight of agriculturally acceptable surféctant, the active agent
consisting of dimethenamid and at least one other herbicide. Concentrate forms of
compositions generally contain between about 2 and 90%, preferably between about 5 and
80% by weight of active agent. Application forms of formulation may for example

contain from 0.01 to 20% by weight of active agent.

When employing concurrent, immediately sequential or tank mix applications the herbicide
partner(s) can be employed in commercially available form if appropriate and at rates
equivalent to or preferably below those recommended by the manufacturer or in the
references cited above. Dimethenamid can also b'e.applied in commercially available form
(e.g. as FRONTIERS® herbicide) or as formulated e.g. as described in the above-mentioned
USP 4,666,502.



When enpl oyi ng concurrent, inmediately sequential or tank m x applications
the herbicide partner(s) can be enployed in coomercially available formif
appropriate and at rates equivalent to or preferably bel ow t hose
recommended by the manufacturer or in the references cited above.

Di net henami d can al so be applied in com¥@¢cially avail abl e f1830706. g. as
FRONTI ER[ err] herbicide) or as fornulated e.g. as described in the

above- nenti oned USP 4, 666, 502.

-7 . On co-_a%plication accordiag o E}Eoﬁesqnghv%ﬁﬁ@tpai_hbﬁ 2émpeunds Having Holbgichhe
present invention other conpounds having biological activity, e.g.

conmpounds attinity; g.g. compoungdschaving insectigidal amfungicidal iactjvitysunaysalse be endludeduded.
The preferred node of -application is tank mx prepared e.g. by adding

di et henam d to a tank containing the other herbicide partner and an
appropria ry Pate@B.gl

part ner cggg?rl:é.f(elﬁtea #gdgggia?g%%g%tﬁfé&ggﬁ%abel gggf ?hﬂhgiiagg&%g??g%? %ﬁdd to
conduct c tankatonkaihing \the othes herbicide pastner andygn appmpriate giirfactent arfvice ersae of

ange of _ GrerRdiEce ey At erbigiin Betnef SBhelyif BBl th fonduhodaah Uooqs

are Agr %ﬂ)(fn% arfiBR4hd to conduct compHdtsiliey RES pﬁbﬁ%‘hﬂhhg platyphylla -

br oadl eaf sig grass Bromnus spp e.g. downybrone
Cenchrus spp. - e.g. southern sandbur, sandbur, field

S, "Heobfas S5 STHASHY B rfhaaiof ERYR 4G bbb scuviy
crus-gal | ion o largeP@npY 8f BibadRaf FEpfbiiewbdldifidy be achieved: ExAM&L6H Aih

weeds are

Agrgp' yron repens. - quackgrass

Brachiaria platyphylla - broadleaf signalgrass

Bromus spp - e.g. downybrome

Cenchrus spp. - e.g. southern sandbur, sandbur, field sandbur

Dactyloctenium aegyptium -  crowfootgrass

Digitaria spp - e.g. crabgrass, smooth crabgrasé, large crabgrass

Echinochloa crus-galli - barnyardgrass

Eleusine indica - goosegrass

Eriochloa spp. - e.g. southwestern cupgrass, prairie cupgrass, woolly
cupgrass

Leptochloa filiformis - -red spangletop

Oryza sativa - red rice

Panicum spp - e.g. witchgrass and fall-, browntop- and texas-panicum,

wild proso millet

Poa annua - annual bluegrass
Setaria spp - e.g. giant foxtail, foxtail millet, yellow foxtail,

bristly foxtail, green foxtail



Eri ochl oa spp. - e.g. southwestern cupgrass, prairie
cupgrass, woolly cupgrass Leptochl oa
firliforms - red spangl etop Oryza sativa - red rice
Pani cum spp ' - e.g. wtchgrass and fall-, br ownt o and

t exas- pani cum 8- wild proso nilB3-870 annua
- annual bl uegrass Set aria spp - e.g. giant foxt all
foxtail millet, yellow foxtail, bris.tly
foxtail, ﬁrghmufadmumj I - sorghum Almum - 8-
133-0706 Sorghum al mrum sor ghum al mum Sor ghum bi col or

- shat tSerabym bigglen,  m hal eﬁenséha“efcme - seedl i ng j ohnson grass

Ur ochl oa i vergﬁﬁﬂ Bﬁ?sn hosper mum hi spi dum -
bristly %%am hus spp gj ﬁgﬂ% pi gweed, tunbl e pigweed;

snoot h pilgiwehlda panicoides - liverseedgrass redroot pigweed, prostrate
pi gweed, water henp, spi ny amaranth Anbrosia

art eni si | Aanthospermum hispidum -5 g bEsIRs@ENS pi | 0sa - hairy
beggartic I bur sa- past orgl I S& i um al bum
- como%gggu%ﬁt ers C eone ﬁgﬁﬁﬁmgﬁm %%ﬁﬁfﬁ@ml I na

spp - e.g. dayfl onerredroot pigweed [ﬁﬁm&fﬂgﬂb&ﬁ waterhefip} Ur a
st rani oni um - j imsonweed Desnodi um tortuosum - - Fl ori da

beggar weed Euphorbi a nut ans spiny_amarah i ng spur ge Euphorbi a nmacul at a
- spot tﬁﬁbﬂéfagﬁ-t%shfbfﬂga pary| ;’h‘%&’ ﬂaFW Smal | f | ower gal i nsoga | ponea
ta

spp. —'—‘e—g. I vyl ea , pltted nmor ni nggl ory
- Bidens pilosa . - hairy beggarticks

Capsella bursa-pastoris - shepherdspurse

Chenopodium album - common lambsquarters

Cleome monophylla - spindlepod

Commelina spp ' - e.g. dayflower

Crotalaria sphaerocarpa - \

Datura stranionium - jimsonweed

Desmodium tortuosum - Florida beggarweed

Euphorbia nutans - Nodding spurge

Euphorbia maculata - spotted surge

Galinsoga parviflora - Smallflower galinsoga

Ipomea spp. | .- e.g. ivyleaf-, tall-, pitted morningglory
. Lamium purpureum - purple deadnettle

Matricaria chamomilla - wild chamomile

Mollugo verticillata - carpetweed

ﬂpa_ve_ r rhoeas - corn poppy

Polxgonum Spp. - e.g. smartweed, annual smatweed, wild buckwheat,

prostrate knotweed
Portulaca oleracea - common purslane

Richardia scabra - Florida pusley



Lani um pur pur eum - purpl e deadnettle Matricaria chanomlla -

wld chanom | e Mol lugo verticillata - car pet weed Papayer rhoeas

- .. corn poppy Pol ygonum spp. - e.g. smartweed, annual

smat weed, wi | d -buckwheat, - prostrate knotweed
Portul aca ol eracea - common pur<$-ane Ri chardi a scabia3-0706 -

Fl ori da pusl ey -9-

133-0706 Schkuhri a pi nnata - dwarf marigold Sida spinosa

- " prickichkGh@@ p@a@NUM SPP.-  dwarf matigold €. 9. bl ack nightshade, E.

bl ack ni ght shade, hairy . . ni ght shade,

si | ver| ecSidaispinpsthade Stel | ari a peigkly sida - common chi ckweed Tagetes

m nut a - wi | d marigol d Ki. e er.us. ulentis -
yel | ow nRUSR B0 s iria” g billk mgh\’{?haﬁ%t@ﬁ% g.gﬁééaée, ddi tion
the followi ng weeds may al so be G@gtshalié, aflvedieut Hage Ng appropriate

m Xi ng partners. Abuti | on theophrasti - vel vet | eaf Hi biscus trionum
- Veni ¥eHarid mediavena fatua ~ common chickweed wi| d oats Sinapis al ba

- white.nustard Xant hi um strumar.jyum . - GO cockl ebur Cassi a
obt usi foﬁpgg%_sgn_u_é ~ si ckl epod M%ﬁ?‘&@@%ﬂﬂmy - Wi ndgrass

Canpsi s r@giegd'dsculentis - -t UGRRéwGuBRASE
Cyperus jria - rice flatsedge

In addition the following weeds may also be controlled when employing appropriate

mixing partners.

Abutilon theophrasti - velvetleaf
Hibiscus trionum - Venice mallow
Avena fatua - wild oats
Sinapis alba - white mustard
Xanthium strumarium - common cocklebur
Cassia obtusifolia - sicklepod
Apera spica-venti - windgrass
Campsis radicans - trumpet creeper
Rottboellia exaltata - itchgrass

. Cynodon dactylon - bermudagrass
Lespedeza spp. - e.g. lespedezas
Trifolium spp. - e.g. clovers
Hippuris vulgaris - marestail
-Asclégiéé Spp. - ec.g. milkweeds
Salvia spp. - e.g. lanceleaf sage
Salsola iberica - russian thistle

Convolvulus arvensis - - field bindweed



Rott boel | i a exal tata - I tchgrass Cynodon dactyl on -

ber mudagrass Lespedeza spp. - .e.g. lespedezas Trifolium spp.

-, e.g. clovers Hppuris vulgaris - marestail Ascl evias spp.

- e.g. mlkweeds Sal via spp. - e.g. lancel eaf sage Sal sol a
i berica -+ russian thistle CorMl vul us arvensis 133-0706j el d

bi ndweed : - 10-

133-0706 Cirsium arvense - Canada t histle Probosci dea

| out si ani Cisium arvenséeVi | scl aw SerCuniada thistle - e.g. common
groundsel ~Chorispora tennel a - bl ue nustard Al opecurus nyosuroides

- bl ackBgobescidsadlouisianics a| t SS|4?E13($°13W ~tunbl e nustard Caperionia

pal ustris s t exasweed . _Cro al so usual Iy depend upon
choi ce _Ofm_ D nmet henami d gtﬁ{ﬂm é’%‘g%ﬂf%nt selectivity in corn

(mai ze), _ﬁgg@@ﬁﬁeﬁeveral -ot hEblué:ﬁﬂEﬁrd Exanpl es of- particul ar partners
for co- app rcatiton wth dinet henam d include these selected fromone or

nore of tAlppegymss myosuesidesnder a) lackgeasgh w) bel ow. a. benzoi c aci ds,
e.g. di c nic ac d ed conpounds, e.g. picloram
tricl opyr—mgp%@#s—?ﬁ-hh g{;ﬁﬁ’ﬁ% %&éﬁ& phenoxys, e.g. 2,4-D,

2,4-DB, tChpdrithyd palbétid. MCPR 2,téxd39eed/CPB

Crop selectivity will also usually depend upon choice of pattners. Dimethenamid exhibits

excellent selectivity in corn (maize), soybean and several other crops.

Examples of particular partners for co-application with dimethenamid include these
selected from one or more of the types listed under a) through w) below.

a. benzoic acids, e.g. dicamba
picolinic acids and related compounds, e.g. picloram, tnclopyr, ﬂuroxypur,
clopyralid '

c. phenoxys, e.g. 2.4-D, 2,4-DB, triclopyr, MCPA, MCPP, 2,4-DP, MCPB

d. other chloracetamides, e.g. alachlor, acetochlor, metolachlor, diethatyl, propachlor, |
butachlor, pretilachlor, metazachlor, dimethachlor especially metolachlor, alachlor,
acetochlor

e. amides, e.g. propanil, naptalam

f. carbamates, ¢.g. asulam

g thiocarbamates, e.g. EPTC, butylate, cycloate, molinate, pebulate, thiobencarb,

N triallate, vernolate

h. nitriles, e.g. bromoxynil, ioxynil
i. ureas, e.g. diuron, thidiazuron, fluometuron, linuron, tebuthiuron, forchlorfenuron
j. triazines, e.g. atrazine, metribuzin, cyanazine, simazine, prometon, ametryn,

prometryn, hexazinone



d. ot her chl oracetam des, e.g. al achlor, acetochlor, netol achlor,

di et hatyl, propachlor, butachl or, pretilachlor, netazachl or,

di.met hachl or especially netol achl or, al achl or, acetochl or e.

am des, e.g. propanil, naptalamf. carbamates, e.g. asulamg.

t hi-ocarbamates, e.g. EPTC, butylate, cydleate, nolinate, peﬁmé%

t hi obencarb, triallate, vernolate h. nitriles, e.g. bronoxynil,
oxynil i. ureas, e.g. diuron, thidiazuron, fluonmeturon, |inuron,
tebut hi ungn, fdipkdilybefveiyyie @ aifluorfer, Tomesaeis; lactofén, Giyfiweifes. netribuzin,

cyanazi ne, sinmazine, proneton, anetryn, rometryn, hexazi none
-11- L dinitroanilines, e.g. trifluralin,7prediamine, ben 1, iethajfluralim dsepropaliy,

aci fluorfen, fonesafen. .l actafen, oxyfluorfen 1. dinitroanilines, e.g.
trifluralin, M&%ﬂﬂ?ﬂd‘%@?@ in, ethalfluralin, isopropalin,

oxyzal i n,mpendiyfigh{iidtdas /8. rimsalfbfod) MewuEffort nibosulfidal thidsulfarorlet Sul f uron,

ni cosul furon, triasulfuron, primsul furon, bensul furon, chlorinuron,
chl or sul f ur on, primistlfatens bensylfuron, chlogimuros, shiotsylfyren, sulfomaeturons,

et hanet sul furon,. triflusulfuron, ¢l opyrasul furon razasul furon,
prosul f uron (d@{ﬂ%‘%‘% Hﬂf% 5 F_@&F’% Pﬂﬁ’é’f‘sm‘ﬁmpﬂﬁlﬂﬁ%ﬂ&mn’
chl ori nur on- etguthzasifuron, problfiEen (OGASE52005Y) halosBhaoH MetshfivoalBithabenz,
| mazapyr, inmazethapyr o. cycl ohexanedi ones, e.g. sethoxydi mp.

ar yl oxyphenoxychlorimyronfathydyi f op q. bi pyridiliums, e.g. paraquat, diquat

r. pyr.i dazi.nones,. e g. _Nor o] . ract| . _br il

terbaci | * ‘Wgﬁ?&‘?@?egh%g; mé%zé{] 1@?@%%?“’“%? 0?1@?2’58%3; gl yphosat e,
gl uf osi ngj.e, r’@bmﬁi@m@a@ld@%ﬁaﬁyﬂm bent azon, desnedi pham ,
phennmedi pham pyrazon, pyridate, amtrole, fluridone, DCPA

di t hi opyrp. pr carylexyphenoxyss gig. fmazifepor opani de, si duron, flunetsul am
cl et hodi k.G

qui zal of (T)% d,‘%}?}%%‘ i BTQS.'M,&&&QOMWOD- et hyl, hal oxyf or - net hyl,

Q

N
. pyridazinones, e.g. norflurazon
"8, uracils, e.g. bromacil, terbacil
t. isoxazolones, e.g. clomazone

u. various, e.g. glyphosate, glufosinate, methazole, paclobutrazol, bentazon,
desmedipham, phenmedipham, pyrazon, pyridate, amitrole, fluridone, DCPA, -
dithiopyr, pronamide, bensulide, napropamide, siduron, flumetsulam, clethodim, -
diclofop-methyl, fenoxaprop-ethyl, haloxyfor-methyl, quizalofop, diclobenil,
isoxabenz, oxadiazon, paclobutrazol, ethofumesate, quinclorac, difenzoquat,
entothall, fosamine, DSMA, MSMA

2 Group 11a "others" as described above.

w. Group 11b "others” as described above.

Especially preferred partners among groups a) through w) are those of groups m) and v),

ie. the éulfonylureas and the triketones and diones.

The co-application of the combination of dimethenamid and triketone(s) according to

present invention is especially suitable in crops of monocotyledons, such as cereals, maize



| soxabenz, oxadi azon, paclobutrazol, ethofunmesate, quinclorac, difenzoquat,
entothall, fosam ne, DSMA, NMSMA v. G oup 1lla "others" as described
above. w. Goup 11b "others" as described above. Especially preferred
partners anong groups a) through w) are those of groups m and v), i.e. the
sulfonylureas and the triketones and diddes. The co- appl i ¢33- of the
conbi nation of dinethenam d and triketone(s) according to present invention
is especially suitable in crops of nonocotyl edons, such as cereal s, naize

-12- and rice. However, applicatiod 33 nfaf¢tcorpsbeéing iifested ot \onocopiédonols end i n
mai ze corps being infested with nonocotyl edonous and di cotyl edonous weeds
i s nost aﬁm\edgmmsweeds inmostr advantpgeous saschprmiek effects against thegarep plants aret

enhanced._Bot re- d _post . cat i 0 . sired weeds is
pose bl e A Anbeted Bl baP e RBleARAEGoB ABPlcaRbh aF iy HRRAR SnafBBET, 1
of appli GRjh @fis preféfiéd orhBinatidne HoWEVEL) Qne:p:eﬁnédfmnsgbm of applidalieR in maize
Application rates for co-application of dinethenamd and a triketone or

di one wi |is afier emergence of the gagizsspedlingsoon cli mati ¢ conditions, seasson, soil
ecol ogy, weeds to be conbatted and the |ike, however, successful results
can be obtained, e.g. in co-application with rates of the triketone which

are si gni Applrsatibn ratey\Rir coluppliction oraiitethehahid i 4 hiketime obldiwe will 6f 0. 01
to 2 kg/ha, preferably 0.1 to 1 kg/ha, especially 0.1 to 0.6 kg/ha. From

t hi.s gr oweutserisiry depesdingupon alisnaticreondisions.ceasspncsoil aclagynweeds @ilshe i s
sel ected fr

4- (- chi §EBbstteg apd the ks, bowsver, gucopssfl sReplts san pe phisined. 2. in coppplicaion <.

di one, angits vAtePbf thentfiketohé whichl £re isignifivantly 1o\erthad edcofitnended for use thereof
alone; e.g. 0.01 to 2 kg/ha, preferably 0.1 to 1 kg/ha, especially 0.1 to 0.6 kg/ha.

From this group combinations are preferred wherein the triketone or dione is selected from
4-(4-chloro-2-nitrobenzoyl)-2,6,6—trimethyl-2H-l,2-oxhzine-3,5-(4H, 6H) dione, and

sulcotrione, with sulcotrione being preferred.

The most preferred is the combination of this type is that of sulcotrione and
dimethenamid. The mixture ratio will be determined according to the specific soil, crop
and climate condition of use. As an example the co-application rates will be in the range
of 0.9 to 1.5 kg/ha of dimethenamid and 0.15 to 0.45 kg/ha of sulcotrione. The ratio of the
active ingredient in the composition by weight of sulcotrione and dimethenamid is
between 1:2 and 1:10. '

For the co-application in a preferred 3-way mix comprising dimethenamid and a triketone
or dione of group v), the third component is preferably selected from the group j), i.e. the
_ group of triazine herbicides. In a typical 3-way mix the triazine component will be present

in a ratio of 3 : 1 to 1 : 3 relative to the dimethenamid contents, with an excess of
dimethenamid being preferred, i.e. a preferred ratioof 1: 1 to 1 : 3, e.g. 1 : 1.5. The

preferred triazine herbicide in this type of a 3-way mix is atrazine.



The nost preferred is the conbination of this type is that of sulcotrione
and di net henam d. The m xture ratio will be determ ned according to the
specific soil, crop and climte condition of use. As an exanple the
co-application rates will be in the range of 0.9 to 1.5 kg/ha of

di et henamid and 0.15 to 0.45 kg/-ha of -484 cotri one. The ratl33-@70& he active
I ngredient in the conposition by weight of sulcotrione and di methenamd is
bet‘vve_en_ 1:2 and 1:10.  For the co-application in a preferred 3-way m X
conpri si Nge %r@gn@am of thé doMbinatiti® of dinétherfAnfid And Suliérihiked(s) aééaﬁdihg ipgy d
conponent is preferably selected fromthe group j), i.€. the group of

t ri azi ne preseti invension is especiallyisuithble imesopsiof mdnocotyledons; such ay cereals, maize, be
present in aratio Qf‘?ﬁ?él to 1: 3. rel.ative to the dingethen m'.tg contents,
with an 8Y%aEsane,and;pce. koL examplen application in.syeaf cane .‘%_‘“6?%?‘@?’1‘ d ratio of
Lt ° nonofotyfedBnous shddicokfRRabidhs Weedsid parficiiity BEvAtAge0ss, b thehmifiPe Of
-13- effects against the crdp plants a3 nt7dnhanced butcthe ayrells aret controliéd veny

conbi nat i of _di henam.d apnd sul fonyl.urea(s ccordi,ng to.ptesen

vent | oREReveL HAth BFG 18, A sTEeneg ARpHEaEpts h 1BE SBgrtd mesa i postble
cereal s, wil thy cothiSintion BROWRNEL, the f&f&dﬁﬁ@gaineofa icafigh k@ Sugah cantdfyr cane
being i nfested W th nonocotyl edonots and di cotyl edohous weeds 1 s -
parti cul afteremerganteaofcthe sugarscand: seddiings, wr teahsplantationyefi rataont ¢asecr op pl ant s
are not enhanced, but the weeds are controlled very effectively. Both pre-
and postemergence applications to the u—ﬁdbs! red weeds is possible with this
conbi nat iR this HEWVHéSdpplitAtfoniYalh Tof Eslapplitatiey of HintéthéHalid aAd aQRlfbRyIRRAAIICane
is after emergence of the sugar cane ‘seedlings, or transplantation of

rat oon cafigourse varyt depending uppe climetic conditions; acason,fsoil ecologypeedst todwe of

conai {1 ofevRRata i JBrbbeR, Motessfl B8 IR chealBHE Rty U PPl | ©

hovever, withCafssdfithé stlfsdyhirea Ghichogre Qiinificintly 16wér tha tHeOredbtitiriefddd @ Wi t h
rates of the sulfonylurea which are significantly | ower than the

r econmmen theteafalone ¢rge df togl S9rgtha, referably 80 1630Q 2/, preferably 10 to 100
g/ ha.

From this group the preferred combination for control of weeds in sugar cane is one
wherein the sulfonylurea is chlorimuron. The mixture ratio will be determinable according
to the specific soil, crop and climate condition of use. As an example the co-application
rates will be in the range of 0.9 to 3.0 kg/ha of dimethenamid and 10 to 100 g/ha of
chlorimuron. For the combatting of cyperus ssp. in sugar cane crop they may be for
example 2.0 to 3.0 kg/ha of dimethenamid and 50 to 90 g/ha of chlorimuron. The ratio of

. active ingredient in the composition by weight of chlorimuron and dimethenamid is
between 1:3000 and 1:20, preferably 1:30 to 1:60, e.g. 1:34 or 1:38 or 1:45.

For the co-application in a preferred 3-way mix comprising dimethenamid and a
éulfonylu'rea of group m), the third component is preferably selected from the group i), i.e.
the group of urea herbicides. In a typical 3-way mix the urea component will be present in

aratioof 2: 1to 1 : 4, relative to the dimethenamid contents, with an excess of



Fromthis group the, preferred conbination for control of weeds in sugar
cane is one wherein the sulfonylurea is chlorinmuron. The m xture ratio wll
be determ nabl e according to the specific soil, crop and clinmate condition
of use. As an exanple the co-application rates will be in the_range of 0.9
to 3:0 kg/ha of dinethenanid and 10 to b g/ ha of chlori murld3-0708r the
conbatting of cyperus ssp. in sugar cane crop they may be for exanple 2.0
to 3.0 kg/ha of dinethenamd and 50 to 90 g/ ha of chlorinmuron. The ratio of
acti ve i ndinethenamid beingepreferrpdisiie. iaqreferiedeatichof bf: lctol or Bpeigoh : 2nThe - :

di rethenam ¢ i s, bet n.l: 3000 and 1:20, prefergbly 1:30 to 1:60, e.g. 1:34
or 1:38 oprelergg urea pgrbigi “l:g’-‘sa?BF i°%&t23'8ﬁ9iq‘l‘xds af‘ﬁg%r red 3-way m x

conpri sing di met henam+«d and a sul fonylurea of group m, the third conponent
is preferably selected fromthe group i), i.e. the group of urea

her bi ci deR.willnbeaappreciated tiiat wnikxtures<oft dimethepamitbwithnaore than ondberpicidecerg. 3-n a
ratio of 2: 1 to 1: 4, rel tive to the dj rretth'gnamd,contents, with an
excess of Way mixes are also included within the purview of the invention. -14-

133-0706 di ret henam d being preferred, i.e. a preferred ratio of 1. 1 to
1: 3, e.g. 1. 2. The preferred urea herbicide in this type of a 3-way m x

i s di ur onExamples of ispedific mixing parthersl chinbe selested fersexainple frotrhthefollowisigt h nor e

of the | rmRe.s. st SRAMOLINEL b BrditioR INRER RS simaeine o Sl et e
RN SR TR PREE U s ROURDITP), Prfteipl, (8 AT Sk oo

ROUNDUP[ eGedyp Dgl uf osinate (e.g. as BASTA[err]); (Conmpound Goup I)

Further examples of specific mixing partners can be selected from the following: atrazine,
cyanazine (e.g. as BLADEX® or together with atrazine as EXTRAZINE® or _
EXTRAZINE®T) terbutylazine, pendimethalin (e.g. as PROWL?®), metribuzin, linuron
(Compound Group II).

Further examples of specific mixing partners can be selected from the following:
nicosulfuron (e.g. as ACCENT®) rimsulfuron (e.g. as TITUS®) and primisulfuron (e.g. as
BEACON®) (Compound Group III).

Further examples of specific mixing partners can be selected from the following
imazethapyr (e.g. as PURSUIT®), imazaquin (e.g. as SCEPTER®), chloramben, aclonifen
(Compound Group IV).

Further examples of specific mixing partners can be selected from the following: dicamba
"(e.g. as BANVEL®, as CLARITY® (in DGA salt form) or together with atrazine as
MARKSMAN®).



Further exanples of specific mixing partners can be selected fromthe
follow ng: atrazine, cyanazine (e.g. as BLADEX[err] or together with
at.razine as EXTRAZINE[err] or EXTRAZINE[err]1l) terbutyl azine,

pendi nethalin (e.g. as PROA[err]), netribuzin, linuron (Conmpound G oup
1) Further exanples of specific nixildg partners can be 483-820&d from
the followi ng: nicosulfuron (e.g. as ACCENT[err]) rinsulfuron (e.g. as
TITUS[err]) and primsulfuron (e.g. as BEACC]\l[err]) (Conpound G oup I11).

Fur't her eﬁamlf)le§ pf specific mixihg g anoters o1 be selectéd fronl ssthoxydi ¢elg! &
follown zet hapyr. (e.g. as_PUR UIT[err]) |mazaqv|n (e.g. as
SCEPTER] muazlénpo@asg Grmpavrd Gronp, Fur t her

exanpl es of speC|f|c /i Xi ng partners can be sel ected fromthe fol | ow ng:
di canba (e.g. as BANVEL[err], as CLARITY[err] (in DGA salt form or

t oget her Fur&hbr akaraples of Bpecmﬁﬁﬁﬂg\l ﬁltﬁdré can be selected from the following:
- 15- Qll); Furt her exanpl es of specific m xing

par t ner s sulgetriones@|ge @s MIKAL éﬂ%ﬂn(ﬁﬁhlm'@'fg 6 Srtrimethy 12k 2t op
Furth | f f
ﬁnex?nga;g%?ﬁgm?éﬁsﬁ? Wr om%tilﬁ%pv%l& I ovmu:\g: e';ule)c(gtrrpi g?\eo( etsg.eciatsl :

MKADCIerr]) and 4-(4-chloro-2-nitro-benzoyl)-2,6,6-trinethyl-2H 1, 2-

oxazi ne- 3 (4H, 6H) di gne ( Conpaqund GrouF Vi) . Furt her exampl es of
specific f?ﬁrshehgxwtsﬁe specHic raums/pm@ra Wy seixiasm sulgetrigne £e,g. as

M KADQL eryg a7 3ol diafife (€ %s BESTBRANG) Mebmhbbdnd GRIBVHS. & oup Vi2).

Further examples of specific mixing partners include ;hloﬂthon (e.g. as CLASSIC® or in
a 3-way mix together with diuron as FRONT®) (Compound Group VII).

~ According to the desired weed spectrum, time of application and the like other specific
- herbicides listed within the groups a) through w) above are also particular examples of
suitable mixing partners.

EXAMPLE 1

Active ingredients are weighed and dissolved in a stock solution consisting of

. acetone:deionized water, 1:1, and 0.5% adjuvant mixture consisting of surfactants SPAN®
20:TWEEN® 20:TWEEN® 85, 1:1:1. Dilutions from this stock solution are performed to
allow for preparation of spray solutions consisting of single doses of individual or
combmed active ingredients. Each dose is appleid simultaneously via a linear track
sprayer set to deliver 600 liters/ha spray volume to both the foliage of the selected weed
seedling species, postemergence application, and the surface of soil that had been
previously sown with seeds, preemergence application. The seedlings used are cultured to

develop plants at the two- to early three-leaf stage. The stage of development of each



Furt her exanples of specific mxing partners include chlorinuron (e.g. as
CLASSICerr] or in a 3-way mx together with diuron as FRONT[err])
(€Conmpound G oup VII). According to the desired weed spectrum tinme of
application and the like other specific herbicides listed within the groups
a) through w) above are al so particul ar-¥xanpl es of suitabl d33i0{D6g
partners. EXAMPLE 1 Active ingredients are wei ghed and dissolved in a
stock sol ution consisting of acetone:deionized water, 1:1, and 0.5%

adj uvant szhmiﬂgga gatin tige 68 reeurded  tAérappRdion; the tRtelVimAE are ]
20: TVEEN] err¥ 5, 1:1:1. Dilutions fromthis stock solution are perfornmed
to al | ow transfosredjarthe graenbguse 9pd heldonntil iterminationsofsthe gyperiment wijthin deures of

i mul ¢ ancey SPES of HiatF e HEREDG and 5 UG B BBt o o
spray vol aiptichtforPgid foulted Baysadfer Prechitegdnte applivativR.c Visifd peicBhtagd Etings of
post emer gence application, and the surface of soil that had been previously

sown wit heropdajory andweed gentral arpiaker tan and twenty-eigbiidays qfter pestemergencel t ur ed

to develo | ant s the twos to ear three-| eaf stage. The .stage of
devel opne 8%’%%‘?6# fo n and twen -elgw days after preemergen%e application. - 16-
133-0706 seedling at application tine is recorded. After application, the

treated plants are transferred to the greenhouse and held until term nation

of the ex@ewmpplicationiof dimethenamidewitly othey specifinsactive iingradignts such as outdised t wo
and ten days after postenergence,application and.fournteen days.aft.er '
preenerg e%é(e MWCEQW%WY#%‘%%ﬁ'd%QEE%‘ﬁ tcgﬁ'gaﬁﬂatm gpg}*cagqnb B?fY‘?ﬁl\.ﬁr\S‘vﬁ nd weed
control ap RAidnen and twenty-ei ght days after postenergence application
and fourteen and twenty-ei ght days after preenergence application.

EXAMPLE 2

A field trial is carried out employing FRONTIER® 7.5 EC and ACCENT® 75 WDG in
control of large crabgrass in corn. Application is as tankmix combination at early post-
emergence of the weeds (3 and 4 leaf stages). Application rates of a.i. are 1.5 and 0.75
kg/ha for dimethenamid and 37.2 and 19.2 g/ha for nicosulfuron. Combined application of
0.75 kg/ha of dimethenamid and 19.2 g/ha of nicosulfuron gave 85% control with
negligible corn damage compared with 35% for nicosulfuron applied alone at 19.2 g/ha
and 72% for dimethenamid at a higher rate of 1.25 g/ha. Combined application at the
higher rate of dimethenamid with 37.2 g/ha of nicosulfuron gave an even more dramatic
effect with 95% control compared with 72% for dimethenamid and only 45% for

nicosulfuron each alone.



Co- application of dinmethenamid with other specific active ingredients such
as outlined above produces inproved herbicidal effects conpared with
application of each active ingredient alone. EXAMPLE 2 Afield trial
is carried out enploying FRONTIER[err] 7.5 EC and ACCENT[err] 75 WG in
control of large crabgrass in corn. Appl‘“:‘ation i s as tankmni$33c@@§ nati on
at early post- energence of the weeds (3 and 4 | eaf stages). Application
rates of a.i. are 1.5 and 0.75 kg/ha for dimethenam d and 37.2 and 19.2

g/ ha for HEXAMPIESon. Conbi ned application of 0.75 kg/ha of dinethenand
and 19.2 g/ ha of nicosul furon gave 85% control with negligible corn damage
conpared with 35%for ni cosul furon applied alone at 19.2 g/ ha and 72% f or

di met henarg g ul ' %ﬁm
hi gher rate of Cil met Eﬁgrxﬁiﬁiﬁfi&ﬁ %nggs} ?ﬁnl cosgﬁu?%?mn&giaééei%@lﬁe
nor e dr anate sprafedewith i tak-8i%/suspension of;dmmhaﬂmrd nird suleotfione. dTheedtigenofithe

*17.°™ Y Seets ' sih Slettng foF xlioehlom s elivmace'Ssleaves sage” oL selamin s i n 2

mai ze fie hn o-k?@
splr :1yedI wth a’ @%E&%ﬂ)’(& fgt?s%g%g{%ﬁl%ﬁﬂgﬁ wg%ggr%ndﬁgﬂddﬁ su c%@gﬁéﬂ.‘l%
stage of tieel wdfgdm ofsdihdethienamid ared 0.1§' kgfharofmutdoﬂ@mﬂel Sevenr days et 'treaumbnt

"8-| eaves st for rum T i ze,i s neters_ in h and
3 et or o Fie GRGH 1§ CveiaiEdn b a3 0BROL ol 5. el 41 a5 ikrancs O thr SFoR:
and 0.15 kg/ ha of sul cotrione. Seven days after treat rrent the efficacy |s

eval uated, both as control of the weeds and as tol erance of the crop
pl ants. In this test the control of echinochloa was between 93 and 98%, and the control of

solanum was between 91 and 93% in three repetitions, while the damage of the maize
plants was always below 10%.

EXAMPLE 4

Small field units in 2 maize field, infested with echinochloa crus galli, solanum nigrum
and chendpodium album are sprayed with a tank-mix suspension of dimethenamid,
sulcotrione and atrazine. The stage of the weeds is "full tillering" for echinochloa and "6-8
leaves stage” for solanum and chenopodium. The lot size is 8 meters in length and 3
meters in broadth. The application rates are 1.08 kg/ha of dimethenamid, 150 or 210 g/ha
of sulcotrione and 750 g/ha of atrazine. 14 days after treatment the efficacy is evaluated.

The results (in percentage control) were as follows:

L



In this test the control of echinochloa was between 93 and 98% and the
control of solanumwas between 91 and 93% in three repetitions, while the
darmage of the nmize plants was al ways bel ow 10% EXAMPLE 4 Smal | field
units in a maize field, infested with echinochloa crus galli, solanum

ni grum and chenopodi um al bum are sprayed8nith a tank-m x su§§&-ﬂ§0@n of

di nmet henamd sul cotrione and atrazi ne. The stage of the weeds is "full
til]ering" for echi nochl oa and "6-8 | eaves stage" for sol-anum and

chenopodl um The lot size is 8 meters i length and 3 neters in broadth.

sul cotridn atrazi ne. cy
I s eval ué THE ts (in percentg
-18- 133-0706 -
Echi nochljoa  expected synergi sti
cont rol addi tive ef f ect effect
ef f ect At razine 1500 2 Dl net henad
1080/ 750 || Atrazine 1360 Sul cotrione/ Atrazine 330/ 750 -
|F)imethenamid/Attazine 10807750 30 i
Sulcotrione/Atrazine 150/750 2 - "
Sulcotrione/Atrazine 210/750 33 ] | “
Dimethenamid/Sulcotrione/Atrazine 95 . 56 + 39
1080/150/750
Dimethenamid/Sulcotrione/Atrazine - - 97 59 +42
1080/210/750
Solanum/
Chenopodium
Atrazine 1500 16 i | | “
l[DimethenamidlAtrazine 1080/750 36 o |
" Sulcotrione/Atrazine 150/750 | 23 ]
Sulcotrione/Atrazine 210/750 53 . | “
Dimethenamid/Sulcotrione/Atrazine 97 53 + 44
. 1080/150/750
Dimethenamid/Sulcotrione/Atrazine 100 89 + 11
1080/210/750 |




Sul cotrione/ Atrazi ne 210/ 750 33

Di met henam d/ Sul cotri one/ Atrazi ne 95 56 + 39
1080/ 150/ 750 Di net henam d/ Sul cot ri one/ Atrazi ne 97 59
+ 42 1080/ 210/ 750 Sol anunt
Chefiopodi um Atrazi ne 1500 -19- 16 133-0706-

Di met henam d/ Atrazi ne 1080/ 750 36 -

Sul cotrione/ Atrazi ne 150/ 750 23

Sul cotri omgé é% fictgicreffedt & clédly visible at the Wer rates of sulcotrrone, resulting in a nearly
Di met henam d/ Sul cotri one/ Atrazi ne 53

1080/ 150/ daublecbdm of sontml scompared tm&e/:txpeetcdm eddqugfﬁcacles For the hlgbgr
+ 11 1080/

133-0706 T 8&‘8?%?8?% (21302 &/ha) only the qdditive sffect remains visible, sipcs the 2L

sul cot ri 0pgntrdlGsUDb%Ig i n a nearly doubl ed degree of control, conpared to
the expected additive efficacies. For the higher rates of sulcotrione, .(>
300 g/ha) only the additive effect remains visible since the total control
is 100%

EXAMPLE 5

A field trialsisecarried out on plots (2 x 20 m) planted with sugar cane and infested with
cyperus rotundus in the first or second growing stage and sprayed with a backpack sprayer
in different concentrations in a tank mix. The amount of liquid spray broth is 400 I/ha.
The application rates are 2.7 kg/ha of dimethenamid with 60 g/ha of chlorimuron or with
1.6 kg/ha of a fixed ratio mixture of chlorimuron and diuron (1 : 19) which is
commercially available as FRONT®. Visual evaluation is done 30 or 60 days after
treatment (DAT) in percentage of control. The expected additive effect value is calculated
according to the method of Colby:

Compound a.i./ha Cyperus expected additive | synergistic
conditions Control (DAT) | effect effect

light to medium soil

Dimethenamid 2.7 kg 19 (60 DAT)

Chlorimuron/Diuron 1.6kg 45 (60 DAT)

Dimethenamid/Chlorimuron
/Diuron 2.7 + 1.6 kg 76 (60 DAT)




EXAMPLE 5 Afield trial is carried out on plots (2 x 20 m planted with
sugar cane and infested with cyperus rotundus in the first or second

griowi ng stage and sprayed with a backpack sprayer in different
concentrations in a tank m x. The amount of liquid spray broth is 400 |/ ha.
The“application rates are 2.7 kg/ ha of e@@ethenani d with 60 133HH06f
chlorimuron or with 1.6 kg/ha of a fixed ratio m xture of chlorinuron and
diugon (1: 19) which is commercially available as FRONT[err]. Visual

eval uati ] Mt (DAT) 1T percentage of
control . [rbeawxsaibted additiveleffect. value {s cal cul ated hccording to the
nmet hod of}f Col by: Conmpound aJfi ./ ha Cyperus expect ed
addi tive || Dimethghamid2.ddkgditi o&s 10 (60 DAT) Conttol (DAF¥)  effect
effect Ifght to nmediumsoil i met henam d 27 kg 1p (60 DAT)
Chl ori nur | i 1 60 net henami d/ Chl or { muron /Di uro
2.7 s 1. of SonathaRapBiR |afp {°73PE0 DAGTEN enam GTE o))
1%0( 60 D )Dlmethe 'dIChlorirln%;’éno 06 heavy soi l D net henpm d 2.7 kg

/Diuron 2.7 + 1.6 kg 74 (60 DAT) 43 + 31

light to_medium soil

Dimethenamid 2.25 kg 23 (30 DAT) -

Chlorimuron/Diuron 1.2 kg | 48 (30 DAT) ;

Dimethenamid/Chlorimuron _
{Diuron 2.25 + 1.2 kg 80 (30 DAT) 60 +20

light to medium soil
Dimethenamid 2.7 kg - 27 (30 DAT) -
Chlorimuron/Diuron 1.2 kg 48 (30 DAT) -

Dimethenamid/Chlorimuron
/Diuron 2.7 + 1.2 kg 88 (30 DAT) 62 + 26

light to medium soil
Dimethenamid 2.7 kg 27 (30 DAT)

Chlorimuron 0.06 kg 58 (30 DAT)

Dimethen_amid/Chloﬁmuron _
2.7 +0.06 kg 93 (30 DAT)

The achieved results indicate that synergistic effects are obtained with the 2-way mix
(dimethenamid/chlorimuron), as well as with the 3-way mix

(dimethenamid/chlorimuron/diuron).



Chl orimuron/Di uron 1.6 kg 37 (60 DAT) Lmuron /Diuron

2.7 + 1.6 lhmlllwmmﬂuﬂlmmﬂ) .43 Cl HAS BEEN [1i ght to

medi um soill 2.25 kg 23 LACEDh! ori frur on/ Di ur on
1.2 kg 48 (30 DBATY sD|’m3thenamd/ChIor|rruron [ Drar b+ 1.2 kg

80 tso DAT) + 2021- | ight to medi um sk33-0706

D met henam d 2.7 kg 27 (30 DAT) Chl orimuron/Diuron 1.2 kg 48 (30
DAT) Dinethenam d/ Chlorinmuron /Diuron 2.7 + 1.2 kg 88 (30 DAT)

62 What is-claifmed isi ght to nmedi um shi | D nmet henam d 2.7 kg 27
(30 DAT) Chlorinuron 0.06 kg’ 58 (30 DAT) Di met henam d/ Chl ori mur on
2.7 + 0.06 kg 93 (30 DAT) + 24

The achi eyed tS

the 2-way i £ R ofRORRE rdPined Bl brdhitl ﬁc" %‘ﬂﬁm‘iés efEbdiditn ¥ b

(di met henani gécwl!ofrshiduundesicbd piats growth dimethenamid and at least one other herb1c1de in
a herbicidally effective aggregate amount.

2. A method according to claim 1, wherein the other herbicide is selected from the group
comprising auxin transport inhibitors, growth regulator herbicides, photosynthesis
inhibitors, pigment inhibitors, growth inhibitors, amino acig synthesis inhibitors, lipid
biosynthesis inhibitors, cell wall biosynthesis inhibitors, rapid cell membrane
disruptors, carbamates, nitriles, hydantocidines, triketones and diones.

3. A method according to claim 2, wherein the other herbicide is selected from the group

comprising the sulfonylureas and the triketones and diones.

4. A method according to claim 3, wherein the other herbicide is a s.tﬂfonylurea'
herbicide selected from rimsulfuron, metsulfuron, metsulfuron-methyl, nicosulfuron,
triasulfuron, primisulfuron, bensulfuron, chlorimuron, chlorimuron-ethyl, chlorsulfuron,
sulfometuron, thifensulfuron, tribenuron, ethametsuifuron, clopyrasulfuron,
pyrazasulfuron, prosulfuron and halosulfuron.

5. A method according to claim 3, wherein the other herbicide is a triketone herbicide
selected from the group comprising 2-(2-chloro-4-methanesulfonylbenzoyl)-1,3-
cyclohexanedione; 2-(4-methylsulfonyloxy-2-nitrobenzoyl)-4,4,6,6-tetramethyl-1,3-
cyclohexanedione; 3-(4-methylsulfonyloxy-2-nitrobenzoyl)-bicyclo[3,2,1]octane-2,4-

" dione; 3-(4-methylsulfonyl-2-nitrobenzoyl)-bicyclo[3,2, 1Joctane-2,4-dione; 4-(4-chloro-
2-nitrobenzoyl)-2,6,6-trimethyl-2H-1,2-oxazine-3,5(4H, 6H)dione; 4-(4-methylthio-2-
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What i smprm hod of controlling undesired plant growh

whi ch cg catlontothe toeus—ef—sald.undesired pl ants
growt h ’at | east one ot her| HUBLSHEETHAS BEERE! ected from the
group consi st |‘ng fof sauxT'n transport inhibijtors, Rgpmmm egul at or

her Bi ci des, phot osynt hesis inhibitors ex@-TarmgTettazete—133-070§nent

i nhibitors, growth inhibitors, amno acid syntheS|s I nhi bitors, lipid
bi osynt hesi s i nhi bi tors, cell wall biosynthesis inhibitors, rapid cel |

menbr ane di shikdbenzoyl)<R6 Bamie&gl-zﬂnl zrux'hﬁﬁe-stn(dunsﬂpuwnaeymmmes
and diones, wth the exception of antidgtally effective amdes, in

quantity pr onitiebergoxDshi Q[?’@tl petang-Brhdions; 4cf2rritrp-4-trifluoromethexybenzaydor d| ng

to claim1l rejn ted fromthe group

conpri sing rﬁ’g’é %‘E’?I%?ggso ggtﬁsqﬁ[‘l ﬁlgf'gir?gg and di ones. 3. A net hod
according to claim2 wherein the other herbicide is a sulfonylurea -
her bi ci de sel ected fromrinsul furon, netsul furon, netsulfuron-nethy

ni cosul f up-onA method jageording te ¢l mﬁ‘rl-rﬂmmdh%RmOMMF@nﬂ%lscﬁQm&bm

chl ori muron ; | f oret uron, thifensul furon,

ti benuron, e?&%%@ w,é'gﬁwls%ﬁ#uron, pyrazasul furon, prosul furon
and hal osul furon. 4. A nethod according to claim2 wherein the other
herbicide is a triketone herbicide sel ect ed from t he group conpri sing

2-( 2- chl of -0- A-methed weeerding i clrim b wherain the amougtofhe sulfenylursa is from 1 to
2- (4- et hyl sr%% 88%:21:19 ltOrtBbl%ZﬁHi) 4,4, 6, 6 tetranet hyl -1, 3- _

cycl ohexaned
3- (4- met hyl sul f onyl oxy- 2- ni t r obenzoyl ) - bi cycl o[ 3, 2, 1] oct ane- 2, 4- di one;
3-(4-meth Isulfonyl 2- nltrobeiqug bi cycl o[ 3, 2 1]octane 2. 4-di one:

4- (4- chl oBo- A method jaceqrding oVpreinithe myuntzqfrmkgtoas(aszmwiemm
6H) di one; 4- ﬁé]hﬁ',%x@%lrw 1% 0.6 kg/ha.

9. A herbicidal composition comprising a herbicidally effective aggregate amount of
dimethenamid and at least one other herbicide, and an agriculturally acceptable carrier.

10. A composition according to claim 9, characterized in that it contains dimethenamid
and at least one other herbicide in a quantity producing a synergistic herbicidal effect.

11. A composition according to claim 9, wherein the other herbicide is selected from the
group comprising rimsulfuron, metsulfuron, metsulfﬁron—methyl, nicosulfuron,
triasulfuron, primisulfuron, bensulfuron, chlorimuron, chlorimuron-ethyl, chlorsulfuron,
sulfometuron, thifensulfuron, tribenuron, ethametsulfuron, clopyrasulfuron,
pyrazasulfuron, prosulfuron, halosuifuron, 2-(2-chloro-4-methanesulfonylbenzoyl)-1,3-
cyclohexane dione; 2-(4-methylsulfonyloxy-2-nitrobenzoyl)-4,4,6,6-tetramethyl-1,3-
cyclohexanedxone, 3-(4-methylsulfonyloxy-2-nitrobenzoyl)-bicyclo[3,2,1 Joctane-2,4-
dione; 3-(4-methylsulfonyl-2-nitrobenzoyl)-bicyclo[3,2,1]octane-2,4-dione; 4-(4-chloro-
2-nitrobenzoyl)-2,6,6-trimethyl-2H-1,2-oxazine-3,5(4H, 6H)dioné=; 4-(4-methylthio-2-
nitrobenzoyl)-2,6,6-trimethyl-2H-1,2-oxazine-3,5(4H, 6H)-dione; 3-(4-methylthio-2-
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3. EL"ﬁSI‘ﬁgﬁm gt,m‘jm%eﬁiii )b a'ﬁ&%g@sﬁ%osm T274% i one:

4-(2-nitr xybenzoyl ) - PLACED
2,6,6-trinethyl - 2% 0xazi ne- 3, 5- (4H, -83) - di one: 5~ A nig3ked6accor di ng
to claim1, Wnereinthe amount of dinethenamid is from0.1 to 3.0

kg/ha, preferably 0.25 to 1.5 kg/ ha. 6. A nethod according to cl ai m 3
wherein the : I a T itdoQY-tri

preferably lgi%e&@?bgl}lﬁg?ﬁ&j Hgyﬁﬂérrgﬁ%l nétc‘g?r I ng %noﬂuc eﬁb&)@ﬁ n t he
amount of tr 2j66-aimethyl-2H1,2-0xd¥ine-3,54H, 6H)-gidne, preferabl y 0.1 ta 0.6

kg/ ha. 8. A herbicidal conposition conprising a herbicidally effective
aggregat e anmount of di ret henam d and at Ieast one ot her herbicide. as
def i ned i o ladtdydositHactBrdifl i elhint!dUokprising AREARNARICakPdlddifione 2 A
conposi tion according to clai char act |n t It contalns

di met henam dactive companentscast one ot her herbl cide as defined inclaiml in

a quantity producing a synergi stic herbicidal effect. 10. A conposition
according to claim8 wherein the other herbi CI de |s sel ected fromthe

group COMpgi 4 2N
ni cosul flrjr?%n% r| asu%dtéuro %r?ﬁgﬁoﬁl’n ensu ?ﬂ}w %IPPrr%lr%sn,

chl ori mur on- attine congiinentsui| fur on, sul f onet ur on, thifensulfuron,

tri benuron, ethanetsul furon, clopyrasulfuron, pyrazasul f'uron, )
prosul furon, hal osul furon, 2-(2-chloro-4-nethanesul fonyl benzoyl)-1, 3- st
cycl ohexang smon accordm to claim 9 comprising dimethen: chlonmuron and ’
2- (4- nmet hyl S$ oxy - ni trgobenzoy?) LP g tetra amhd, )(

dmron as active components.
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«cycl ohexanedi one;

3- (4- et hyl sul fonyl oxy- 2-ni t robenzoyl ) -bi cyclo[ 3, 2, 1] oct ane- 2, 4- di one;
3-{4-nmet hyl sul fonyl - 2-ni trobenzoyl ) - bi cycl o[ 3, 2, 1] oct ane- 2, 4- di one;
’4-,( 4-chl oro- 2-ni trobenzoyl)-2,6,6-trinethyl-2H1, 2- oxa%isgl%a& 5(4H,

*6H).di one; 4-(4-nethylthio-2-
nitrobenzoyl)-2,6,6-trimethyl-2H 1, 2- oxazi ne-3, 5(4H, 6H)-dione; I
3-(4- et hyl t hi o-2-- -23-

nitr obeng’oil, 2 - bt' ﬁé?n@-&ﬁs}# 1] oct ane- 2, 2 di one;
4-(2-nit oxybenzoyl ) -

2,6,6-trimethyl-2H 1, 2- oxazi ne- 3, 5-(4H, 6H)-di one. 11. A conposition

according to claim8,conprising dinethenam d and sul cotrione as -active
conponeriebicide Compnsiigntosi ti on according to claim8 conprising
di met henam d and chl ori nuron as active conponents. 13. A conposition

according to claim8 conprising dinmethenam d, chlorimnuron da{_}d ... diuron as
active cepghppRetion of dimethenamid with other herbicides provides improved herbici

activity.
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