;| }~e3eAZ>\R'6TZ WO 031 015520 1 Description Herbicide conbinations
conprising specific sulfonylureas 5 The invention is in the technical
field of crop protection products which can be enpl oyed agai nst harnf ul
pl ants, for exanple in crop plants, and which conprise, as active

conmpound laation of at |east two herbicides. The d

921 13845%%@%%10507 di scl ose sul fonylureas and their WQEPPZI%?g‘IaI o)
their use as herbicides and/or plant grawh regul ators. The efficacy of

t hese herbicides against harnful plants in the crop plants is '

| evel , bDesedpt@ids in general on the application rate, the fom%m@ﬂlmmmmw
question, the harnful plants or spectrum of harnful plants to rol ed

in each case, the 15 climatic conditions, the soil conditions and'¥he |ike.

Anot her  Bleribiidiesbnisinatiensicomprisingadpesifici sufongluréde br eakdown rate of the
herbicide. If appropriate, changes in the sensitivity of harnful plants,
whi ch may occur upon prol onged use of the herbicides or within geographic

limtati . al. ' ' i L on of

| ossed | tneifation 8 B RhRA Rl 2h5h BRIBLIGTpro R ORISR 000 0L 1

E:I he appl %enajléyvd a?aiast Iwrmfbbplbapsbifaui aample inn]tgp pkasum',llairml wgicla ooanr;]remas
egree, for exanpl e because, such a.procedyre frequently reduces the

sel ect i vAEJV&EOMRBURAES: A EPRN Pntfgp ! q?‘ﬁ@ hegbicides; synot i nproved, even

when appl yi ng higher rates. In sone cases, the selectivity in crops can be
| mproved by addi ng safeners. In general, however, there remains a need for
met hods Theatduuenants NeOH32/b884 5 ahd WO 85/1950Widisclesd sulfanyliyrpas aaditbeirr at e

oot opali SR AR el s A e BRAPS A ALY PITIRAT] BRURIS ag a rul o, it

al so reduces the anount of fornulation auxiliaries required. It both
reduces the econom c input and inproves the ecol ogical conpatibility of the
her bi ci ddherafficagynef thesa herscides zgainst harmful plants in the crop plants is at a'high

level, but depends in general on the application rate, the formulation in question, the
harmful plants or spectrum of harmful plants to be controled in each case, the

15 climatic conditions, the soil conditions and the like. Anotﬁer criterion is the duration
of action, or the breakdown rate of the herbicide. |f appropriate, changes in the
sensitivity of harmful plants, which may occur upon prolonged use of the herbicides
or within geographic limitations must also be taken into consideration. The
compensation of losses in action in the case of individual harmful plants by

20 increasing the application rates of the herbicides is only possible to a certain degree,
for example because such a procedure frequently reduces the selectivity of the
herbicides or because the action is not improved, even when applying higher rates.
In some cases, the selectivity in crops can be improved by adding safeners. In
general, however, there remains a need for methods to achieve the herbicidal action

25 with a lower application rate of active compounds. Not only does a lower application
rate reduce the amount of an active compound required for application, but, as a
rule, it also reduces the amount of formulation auxiliaries required. It both reduces
the economic input and improves the ecological compatibility of the herbicide

treatment.
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One possibility of inproving the application profile of a herbicide can
consi st in conbining the active conpound with one or nore other active
conpounds. However, the conbined use of a plurality of active conmpounds
frequently causes phenonena of physical and biol ogical inconpatibility, for
exanpl e a lack of stability in a 5 cofopnulation, deconposition of an
active conpound, or antagonismof the active conpounds. Wat is desired
are, in contrast, conbinations of active conpounds havi ng an advant ageous

activity profile, high stabiljty and, .if possibl . synergisti.cally

i mpr ovedO@@tﬁQﬁS!b“\'ﬁMiogH“BWQVBWStWQZ'ﬁBP?%QF‘?f@ﬁ éﬁiﬁrf’l@'%ec? GRRSIE P

conpari s b4 Hafe (VA I i } } npRRasN e
conbi ned?%@@ép E)Hré?%dl:t% %drﬂ?(?u %ﬁgﬁhoﬁgﬂﬁo%% t%g%é ggr t aiunggblﬁié\\’/vgoe@
conpoundthef ¢ambined wecofa pluralite of activengdmpeasds fregbently salisas phenameénaat i on

bar i cul & PRYSR)ACHRB0BEAGRERAIY dRE SEREPIA R QAP LIRS oyed i n
crop gl a%ﬁ)ﬂ(ﬂ\&ﬂ&pﬁﬁ%@?\?ﬁ)é‘iﬁbﬁ df 3h éd’t’ﬁe%‘nﬁiﬂédn‘ﬁ? of 8ftRjonlidif of hd'8EfNS des,

if appropriate w ron of safeners. e Invention therefore provides
her bi ci deompohnds.tWivas iscoesirddsaneg ircontrdstccombinations of attivvegmpeunds (A) and
(B), where 20 (A) ,denotes one. qr nore herbici.des selected . fromthe group of
e’ compBaMag a5t SaATtRGsRHa 2SIy PRiIe, RiBh St EafiS BriirEo Shie &

SO02NH C- N{'ﬁé‘ grs%cém;) imbrove®action \Wohieh aibws the appficatidh raaé kv be reduced in
(CG3-A)-al kenyl, (C3-C4)-al .kyngl or (C-~- MZl-al Kyl which is nonoto

t et r asubsompariedn wjthrtheiindividuabapplicaionafthe aetive eeppeunds & bagoptbined.ogen
and/ (C~-C2)-al koxy, preferably (C, -C4)-al kyl) 3 Ris | or
CH2NHRS02CHs, R3 is methyl or nethoxy and Zis Nor CH and 5 (B) denotes
one or Wsru?pﬂi@ﬁ@ypit 88 ol sdermfdurrithae teitainladtive TR/ OUMAISIAI ltieel grougsofr ops

agai nst nonocotVyl edonous and/or_dicotyl edonous harnful plants, which
her bi ci déhe aulforyduress e theipaaitsin eprabipation witheaitair stryekirally diffeesnt (refer to

by the c 0N j s N 0 "The

Pest i oi BeRAgAS et 1ndt ' GaitbbHT A EnlaeBLE Hidnneyfor SHARTE yisA™

abbr evi atigsl ae émployetiBa clog plants Whithrare suitablesior ithvelselectiVes ase ofithe sing i ts

salts, such as the sodiumsalt (PM p 427-428), for exanple

4, 5- #5 hy hegpigidps: iharpropriate Wh-%@ﬂ\gf(iaf?l:‘?ﬁ uor onet hoxyphenyl sul fonyl ) - 1

H 1,2,4-triazol e-1carboxam de sodiumsalt (application rate generally: 1 -

500 g of 15 AS/ha, preferably 5 - 200 g of AS/ ha; ratio of application

rates A The ipeesticad therefote pafides berbicide poribinatioing comprisity an2ffective ; ( B2)

BAY MKH 6561 (procarbazone in %as ticular also conprising its esters and

salts, s@Mmowy of gempsents ¢a1and B), BNeRE ankh. PflSchutz, special edition

XVI'1, 545-553 (2000)), for exanple nethyl 2-(~[(4-nethyl-5-0x0 20

3- propoxy- 4, 5-di hydro-1

H 1, 204- t(A) az denbtds) are bomgrg erbicides|seteoied fron the arospdifihe sampounds of

(applicatjon rate generally: 1 - 500 g of AS/ ha, preferably 5 - 200 g of
107 forapula (P EnaPei Sals o

AS/ ha; r G A: Bgenerally =1 : 200 - 5 : 1,
preferably 1 : 100
COOR' OCH,
0
] A (
SOZNH—C-—NH—< Z ()
N=<
R2 R3

in which
25 R is (C4-Cg)-alkyl, (C3-C4)-alkenyl, (Cs-Ca)-alkynyl or (C4-Cs)-alkyl which is mono-
to tetrasubstituted by radicals selected from the group consisting of halogen
and/or (C4-C,)-alkoxy, preferably (C1-Cs)-alkyl,



2:1); 25 (B3) florasulam in particular also conprising its salts, such
as the sodiumsalt (PM pp. 420 - 421 ), for exanple

2',6',8 -trifluoro-5nethoxy[1,2,4]triazolo[1,5-c]pyrimdine-2-sulfanilide,
(application rate generally: 1 - 500 g of AS/ha, preferably 1 - 50 g of

AS/ ha; ratio of application rates A : generally =1 : 200 - 5 : 1,
preferably 1: 100302 : 1); 4 (B4y hal osul furon, in particular also
conprising its esters, such as hal osul furon-nmethyl, and its salts, such as
the sodiumsalt (PM pp. 497-499), for exanple nethyl

3-chl orQ? 5- (ié.| or GHENHS®YOKE] M di n- 2yl car banoyl sul f anoyl ) - 1- net hyl pyr azol e-
4- car boxyl at e, (appllcaglon 5 ate generally: 1 - 500 g of AS/ ha,

pref eraB y SB'“QWW QFGP ratio of application rates A: B generally
1: 200 I&o eferably 1100 - 2 : 1 ); (B5) tritosulfuron, in
partlchar a Ps 0 conpr|5|ng its esters and salts, such as the sodium salt
(AG CheghdNew Conpound Revi ew (publ. Agranova), 10 Vol. 17, 1999, p. 24),

f le N[ th t

105 gx?gh; ﬁeaogﬁs]qi\r%e%'%é’r Egmrﬁﬁ%% af?%t(l;grg(l)ér%ltvhy D esul f onani de,
(applicati onnl; gﬁg@éﬁddyﬂo&sagé%t mdﬁooéﬁjmdcncpmeammbd;eowledmsg of
AS/ ha; ratio rcation rates X ‘g%t q ng;?ourfds
preferably 1 harri:ﬂﬂ plarfts; Whllch hqslc(%)arﬁlﬁ?éﬁqtﬁ fr h%glﬁ’éllpt? & SO

conprising its sats -efctencé or
exgprrpl e 4g f [cQBRist 'BQ)P gregler tgtsor)}tﬁﬁu%?%h#ﬁ]o oér{;d\%:tggl l:tﬁﬁﬁel rd Ene

(applicationg 5@@)@rg§|@erf@\hl"srhelpesttam MannalAsxm Y Bflb$'a9f9p§r°t92‘6@“g of
AS/ ha; ratio of I cation rates : generally =1 : 200 - 5 : 1,

preflorably 1 Coumﬂl 2—00@ abbrgviated E’(SBJF;W i nidon-ethyl, in particular also

g)c()gpmrj: Z' gtg h;”t(a1 ? alfluc%rba%%“eaﬁ\ %}ﬁcﬁ@?’ i cothpridifyits Ralts,1Slichlg2ihe $adium

EZ) i2 ch![oro 3- EZs(élnI Pllwlpﬁi 122-4:2&% M@xam%%/écﬁ-@mnmﬁmﬁjﬁmq;%gr@l a]'Ee,

application rate genera I 1d9. - g o

AS/ h f o-N{®i tﬂﬁuw&n&t axy sy PQ?' fe -1,

isfha; ratio of st n@tmati e
ajé?ﬁwmje Qo&éﬁ@alt’@ﬁﬁ s

conprising its sal%

2- (4 mesyl - 2- ni t r ABAeg pyéfecatily 5he2e\@|g-q_f Psﬁr%aorﬁilo ofanplication fies 4 B

general ly: 5 -1000 g of AS/h Q o] /ha rati o of

appl i catl on rat es genergl 3@6n1e Peféb%)qu 0|da)1 f230 preferabtly %( . 250
-2 B9 Fgﬁm ché‘ﬁUafzbﬁd% aﬂmlarcmm cempgsingdtssesters,
such as the s@c#)umésﬁk }P 40- 641 P

2' 6" - di chl or o- 5, 7ank salis,cuchAsihersadiumsalt (Z P ﬂ%@’%ﬁ’%‘%ﬁﬂ%s&e&?ne 2-sul
fanilide, (appl i cat ﬁlilg (r?&af %%ngg$ %dqo)?lj for é%glsoﬁ‘ew Qa({[(@-hﬁtﬁf/l@-b)(o-

10-300 g of AS/ ha;® nrates generally = : 200 -

5 : #’ preferably 3 pmag%qu, -dihjdvo- 1HB{1,Q)4-trlazpyﬂal id, in particul ar al so
compfising its esters a

| h h 93-194
for exanple 3, 6-di ghtmbopyli&?m}n%éséfg}yﬁg;?%‘? eé;@a E&ﬁé??é‘% '8ﬁ9?%?tle .

general ly: 10 - 1000 S/ 26 @fA,S%daeratloa!fl o of
application rates g@?'é'eﬁ %@930(?@/% l%?éﬁlébg%l p?gef erably 1 250 - 2

0 1); (B11 ) fluf %@gﬁ@émn ateaAL:i B geaerally sol ¢ 209 B ﬂgpfqgr%ﬂsmguch as
the sodiumsalt (PM {)p 434-435), for exanple
4" -fluoro-Nisopro@ylip (5tr|fl uoronet hyl -1, 3, 4-t hi adi azol - 2-yl oxy) acet ani |

i de appl i cat 7 A8ng itefsalts/ such as dfeesadiun 150 -
20002 of AS/ r@gyra{ﬁ%’l‘ﬁ ap %@gmé{)r?ﬁ%a?%[gg :ng| senerall =1 : 1000 - 5

1, preferably 1 5@ (PM, pp.120;- 421), for example 26", Sriffuoro-8-
methoxy[1,2,4]triazolo[1 ,5-c]pyrimidine-2-sulfanilide, (application rate

generally: 1 — 500 g of AS/ha, preferably 1 — 50 g of AS/ha; ratio of
application rates A : B generally =1:200-5:1, preferably 1 : 100 —

30 2:1);



(B12) flunetsulam in particular also conprising its salts, such as the
sodiumsalt (PM pp. 438-439), for exanmple 2',6 -difluoro-5 20
methyl[1,2,4]triazol o[ 1, 5-a] pyrimdine-2-sulfanilide, (application rate
generally: 5 - 1000 g of AS/ha, preferably 10 - 600 g of AS/ha; ratio of
application rates A: B generally =1 4 500 - 5 : 1, preferably 1 : 250 - 2
1); (B13) flupoxam in particular also conprising its salts, such as the
sodium 25 salt (PM p. 999), for exanple

1-[4-chloro-3-(2, 2, 3, 3, 3pent af | uor opr opoxynet hyl ).phenyl ] -5-phenyl - 1
H 1, 2, 4- t ri agB)e- Ralestifurani inepartieywpr a@atqufﬂ%%/%ztg@ﬁg’& ?‘iﬁrp%s - 5000 g of

General [y = 1: Jeggsungonmsing Zrdiie falts Sueh g3RAL SoBRRANITED /) ©
prosul focarb, in paridAubey, fat GrarApRMEtiyh3-dhiarosa(4.6-dimethopypyrigedingr)
For examie & benl e b L3ga LAl Wit

general ly: 50 - 5g¢earopnodylggramoy - ' a, ratio of
application rates A: B eral = Y Ofres v & — JfA8/HalratioS00 -2
- 1)9 (B15) fIurt%ﬂ@,ne?ﬁ[}png%-’g%Igaéf%?@o’g'(-)er];pe)%bg% 2i??cgbsalts,airuach as

the sodium 5 sal t of RMlidatiofales AoB gararpllg=1:200 -5 1, preferably 1
(RS) - 5- net hyl am no-2-pheng| -4-(a,a,a trifluoro-mtolyl)furan-3(2H)-one,
(application rate1§0re2ally: 50 5000 g of AS/ ha preferably 200-3000 g of

AS/ ha); rati ?ngogﬁ}gg'&ﬁlﬂbhogﬁ 5%?@5&9‘&50%@\%%% litg estelrs ant0gts; sbch ag,

preferably 1 aclonifen, Tn particular also
conprising its sakys sogiuehsals (AGeCherd News@GbmpoundFRevigw (publy Agranqya),

| e 2-chl -6-nitro-3-ph ili I ' ly: 50

T75800 g of AS/ haNair b IS8 - 260 R0BPIRS ﬁ%@?a@%ﬁ%&%@?%@%‘f‘?@%‘?ﬁn

tes A: B | =L in dthylbed@enesulfonanyide( B17
Lgxgii none, ?ﬁnggﬁ-#&ﬁ”&%‘"ﬁ &gg{g’é?rop]réla?orqw%gmggfﬁ (Igl\/# EEIH }Eé@?% (15 :
Lo; exg_rrplne 3-cyc:(_gbpir¢dtir?ﬁ;rdtmgehzﬂa:iml ‘}10? A ph{iS/ha,prg qfr zXL né- ,r%ff(;L N
300 © 4000 g of ke FatY 6 SRPEAPT caii - PAereralh & 4% 20 B P 6000
-1 1, f bl ; 0 12-6); (B18 I [ ticul I
conpri si ngriet grgal F?'s‘?,%e’?ﬁ@ﬁpalo?hez'sg%i uEn sal)tz_ig(l;, ?I;]l\/t;g I.Oazfol- %\;)jr!f- ag%so
exapv]:gAg/ Eet hy(B?ulﬁig?ﬁdagggaiszh@ldar @ligpﬂqn&fﬁ'%'t 8@ gi‘r?@raaﬁﬁ : - 2000

0 a, prefera - ahi @8 i It es ;
% general ly E X 10%)%’0(9'\/'&9@-, %gfé?ég{al;?&é%plf%gﬁpﬁeﬁ?%)h;’&-?@llgﬂoﬁjron) in
particular also CO@F‘;"%‘E’W"‘%}%"{?@@ fafpivhtion ratdYenssally; 1705029 afHésHbae

-1"1-di e

3- (3, 4-di chl orophe yf urea, (application rate generally: 100 -
5000 g of AS/ha, ppefferably §—3200 g@iA\Shar ratig/afappligatien @tea%p-{?@spﬁé%'yr at es

R AL SN I I I

exanple N2- et by NiiiRAREARYin Gabiiden 4156 complisigt its saflssugh asdhasPAim 7
salt (PM, pp. 181-182), for example ethyl (Z)-2-chloro-3-[2-chloro-5-
(1,2-cyclohex-1 -enedicarboximido)phenyl]acrylate, (application rate
generally: 1 — 500 g of AS/ha, preferably 10 — 200 g of AS/ha; ratio of
application rates A : B generally=1:200-5:1, preferably 1 : 100 -

25 2:1),
(B8) mesotrione, in particular also comprising its salts (PM, p. 602), for

example 2-(4-(mesy|-2-nitrobenzoy|)cyc|ohexane-1 ,3-dione,
(application rate generally: 5 — 1000 g of AS/ha, preferably 50-600 g of
AS/ha; ratio of application rates A : B generally =1:500-3:1,

30 preferably 1:250 -2 :1);



(application rate generally: 100 - 5000 g of AS/ ha, preferably 300 4000 g
of AS/ha; ratio of application rates A: B generally 1 : 10000 - 1 1,
preferably 1 : 4000 -1 : 6); (B21 ) isoxaflutole, in particular also
conprising its salts (PM pp. 563 - 564), 5 for exanple

5-cycl opropyl - 1, 2-oxazol -4-yl a, a,a-trigkluoro-2-nesyl-p-tolyl ketone,
(application rate generally: 5 - 500 g of AS/ ha, preferably 20 - 300 g of
AS/ ha; ratio of application rates A: B generally 1 : 1000 20 : 1,
preferably 1 : 300 - 2 : 1 ); (B22) am carbazone, in articulﬁ{ al so
conpri sing i t B8}l metqsmiampin. particulapglso comprsing itg §glte. such as the sodium

4-amno-N-tert-b Ut%alcﬁ @:’A\zéﬁé,g%ﬁ-%ﬁ%ifc?r%%éﬁﬁ%lb‘?'s@ﬂﬁh]roro- ,7-dimethoxy-3'-

Hi, 2,4-triazol e-1- I'T'ca rate generally: 100 - 5000 g of

AS/ ha, | Ipr ezer ali1)360.%@%y1|[1@?ﬁriﬁz&?[wﬁﬂwri{midm;?g%-gﬂlfapiﬁdeﬁ(appma;mlzageA B
generally 1 : -1 : 1, preferably 1 : -1 4); _
trifloxysul furon, ¢engrally:itul &PEBSW?@rﬁ@Yi%%Q%Qt&,AQB@h'(agé ‘%fhe 15

di It (The Brit, P f 5 2001
Conf dhence. Pt oceearRgIoRlT s/ RIS S Y TARNCE L orkferdbyeroeo0 200L )
[ N-[ (4, 6-di met hoxy22-4pyri m di nyl ) carbanoyl ]-3-(2,2,2-trifluoroethoxy)pyri di
ne- 2-sul fonam de sodium salt], (applicati on,r,atet %e eralnlgy: I1 - Sﬁ)ogtﬂe of
AS/ ha, prefer é316) glopyralidoingdarticwiar alsoremprging 1ty Sg%’ﬁﬁ 331tSnSPe 8 . B
general |y 1 : 1000Q.4; 400q (P, Egﬁi%ﬁlbhx for ex4RpR 3,6§cﬁcmoao;}yridmec2pt f or

her bi ci de conbi nat i ons conp one or nore herbicides selected from
the group consi st i sgrboikylihacidp(applicatorfate igenellyun@ « 190Qa®fA¥ha. sal ts in

which R C, -C8)-al kyl, - - al A - l.

(cl, -Cm)-al"lq(u whi _)cﬁ%f@}/%éﬁ@% of P‘@‘%&Péﬁ@%ﬁ?ﬁ&a{é‘gﬂ Epenerally o
the group consisting 9’80?&'5’9?%@?%6911 Cahpal Xony, R2 = CH2NHSCRCH3, R3=
nmet hoxy and Z = CH, an B) one (Z; I{gre her bi ci c{;as éaecéggﬁaﬁgwghaﬁagroup
f th B41)réufenacatni jculangisx sampBEBIg, | SH! S d

?I urtgrn(-;(r)lz)nriguE(.BlS%T.ﬂ éc'?'he"(\gg?b' qsu d corrbirll ;If n% qcé[% 305t he "

i nvention conpri se SAtHEMPE: Sﬁ‘{g éfﬁééf‘ﬁv‘é"% 'ﬂlﬁcﬁogﬁ'éc) rrp@ﬂen?ss (A and
(B) and may compr i sndibhiatiyionsRORRiazol20yloRacplanilide! (aptication rateact i ve
conmpounds of a di

erent type and/or formulation auxiliaires aﬂﬂ’ﬂ{ )
addi tBves cust omar generallyopOpr 0GR gias AS/ba, Pﬂ%@fa%/ﬂ%'@(ﬂ?ﬁcﬂ/@ S$Maget her

with these. In a prefer i L. | cidegaakignad i din
to the invention Eé@féo 9@%&?‘8‘@@%@%@&%@&%&1g| sti csqéi'f@gt?%rag?gr °

observed, for exanplgpg when)ihe active conpounds (A) and (B) are applied
toget her, but they can frequently also be 10 observed when the tﬁonBaunds
are applied agB42}flumetaulem,dapasicubarealse cREPTIARS iF:sallso SUFREStHG SPEUm e
application of the |ndiyj | 4 AREX C h hid-ge conbinations in a
plurality of porti &@%&g‘#&ﬂ%ﬁ&pﬁf\e@‘gﬁ%@sf gﬁlggxﬁagpl e after

pre- eger gence appl ipathyi]nR,4ltridoiie b-alpyrinidinessgjtarilides {ppplicationisteor

f | - i cat i foll | cations. al madi
or Tate post . ener gaRrbral &-odpag aief Aa/hen ararpraiy T ge bt Asifp, Ao B! U
si mul 't aneous appl i C?;ﬁd&@gtiﬁ rA1R8 ARCBIgEeFAIPLYNdDAL 5t:he pheteatsly de: 250 — 2

conbi nati on accordi e rnvention. The synergistic effects allow the
application rates of1} he individual active conpounds to be reduced, a nore

potent action at the sanme application rate, 1t £0 ol i o]
uncont rol abl e @)@ifi@%a"'gi ) Itgli@{é],so &ﬂ"wltsuﬁu‘gsd%{%plsfgﬁtalggngSte)lraﬁ{)nﬁj

and/ ogg a reduced nughemPNfp! g@br?Vfdit@JanweHL[qaém@mssJ(zm,B@l and - as a
resul®™ for the user re advant ageous weed control a%’atems both from an
econoni cal and ecol pgitafilogppropoxymathgphery liehanryviidm fdragolestnul a (1)

includes all stereoisoners.and their. m xju W oardni racemc
mxtures and - if e?%fﬁf’?‘%‘??é‘fes(zapal'c&t)'gg]iréfeeégﬁ%rﬁlely'réejggtggt%ﬁ/g%?!) 6gical |y
active enantioner. JhaeGBIPROUIBB0 of AS/Haratit of application rajeshh e Boderfesally ng
salts, for exanple salts i'n which the h%/,dro en of the -S02-NH group is

repl aced by an agriedl 11060 +yb sLiprafarablyst i 990 —#helk salts are, for

| e, t al | t i i i P L th
ot a3l 15, e Bagobeh il bafithRl dbd GornolBhBie s TPH. oy T8 TEnes
salts or salts w thiqraansle 8thessyl distbpylthiScarbamate, (application rate



formati on may al so occur by formation of an adduct of an acid and basic
groups, such as, for exanple, am no and al kyl am no. Acids which are
suitable for this purpose are strong inorganic and organic acids, for
exanple HCl, HBr, H2SO4 or HNO3. 5 Compounds of the fornula (1) and their
salts and also their preparation are degcribed) for exanple, in WO 92113845
and WD 951 10507. Preferred conpounds of the fornmula (I) and their salts are
those in which R (C1-C4)-al kyl, preferably nmethyl, R2 = |od|ne

methyl and Z = N, and those |n Whl ChX@S/;mdﬁ)ge]fer ghbg% gﬁgzhea;agw
methyl, R2 = CH2NHmmEceby: 583 @V f8'? ed
CO”poundS of the f&r’éBHuﬁaﬁéﬁ 5&8?&*‘8'%&%3%:%4”!0@135' 1, preferably 1 : 500

2-[ 3- (4, 6di met hoxypyrim ) ur ei yl'] - 4- et hanesul f one- am nonet h
yl -benzoat e (nmesosulf:ur)pn- net hyI) Al. 1 ) and |ts sodiumsalt (ALl . 2) (see,

Lﬁb ?)é:m) Lﬁs &@%Séé%ggggﬂ@%cular also comprlsmg i s0 gglts RARHK a?szth(eps%)%lum

3- (4o$$t hoxy- 6- matggi fufg545 tng'&@bXRQQm%MWQWY‘?F&W(w@'phenyl

sul f | Yurea (i odosu and its sodi um sal 2) (see,
for exanple, WO 921rﬁ|aafc5rramiylﬁ'Marp3 2I-!347ne348ppllcﬁuenaatw@elmfa|lbrﬁb—act| ve

Che” onzyme_ acet of 25000 & afyi¥hasaraisietly 20 a0Rio of BERA) efindl eoplcatpn ' "
bl ants. The appli cghioR /8teBtalk1e1a9006 sovmgraepam,wmomm)a (1) and

their salts can be varie e range, tor exanple between 0.001
and 0.5 kg of (BkEB)hacl()Aﬁérm,anrpmdlmlamalsoe:ommarwwtt%s@l& Slhlébtaértbezsoldw@(%ﬁn

0. 01180 0.2 ky o Hdna b4 EoRERatRS SRR ARD-SPrRRBAMALR () “ana
their salts, prefef ﬁ%aﬁ@ﬁré{ét erRrayTBOuISE0L SorAShal fbfaiebly 201 ) and
(A2.2), a reI ative r oad ﬁec rum of annual and perenni al broad- av d

weeds, weed gr asseﬁOQﬁ@ eatia of applicatior satesA : Braenseaty. 2 der I'n

t he corrblnatlons ac or n 04 in lon, the application rates are
general ly | ower, ﬁ%biy %pﬂe—gaﬁze from 0.5 to 120 g of AS/ha, 30

preferably fr "8?“11 h@ éﬂngn@fun/b‘é{rtmmr alé0 chhprivirigits sdies (RN, ppnpbhéns),B)

are, for exa fonam es, for exanple fromthe

sul f 88yl ureas, suc iforayampbsﬁjwmwyhﬁrd'mwmwf&ﬂe{'ﬁ thtyﬁﬁ)fq %)W%Zdn? @rbn,
fromthe group of m@léﬁﬂ% (ggﬁﬁ?atﬁiﬁcﬁté‘geQE%l 5%@”15({?0"@8? RS'/FE’én and

met osul am car boxa upoxam |don et urea

derivatives) such gvefératlp300f+ 4000 gazfm&/hapratmamftmmnatmmtam;@ bazone,
benzoyl derivatives, such as nesotrione Xg@@gl ar baat es, such as
prosui focarb and agengrallyshi WQ@O ddrilvare é%bly ﬁ )1 i naf en,

f 1 uf enacet an th@qﬁélgyamﬁnzyaq
anetryn, or ot ﬁgg; %%Hpoungsdd suc %Igs(ﬁoﬁgfﬂs rqulés gﬁ?ﬁ@f@gpt anone. 10 The
powiers. (W) vt 1t Sber 1 b o gr amiles B et o el i Ak bear anul es
[ [ u
(VEGQ), suspoenul si dﬁp?S%}'OBrraEﬁ gengra %n@cﬁ)\/\gg‘bﬂ(ﬂemeﬁ&é{h@ P@fﬁé@ghﬁﬁg_ ratios
of the application JGHes oftas/fa;1aiis bf ApBliGARAAIdYAUESderdrellp atHad00 - 1
er ei nabove and identif e weight ratio of the two conmponents A and B to

each ot her. For use bfpreﬂeeatayﬂl \/tOQﬂ:miJo@hds of the for rrul a (I) or their

salts in plant it,is xpedi ent i c{fQp, to

apply a safene(|B119§)dﬁﬁ"(9éHraPﬂ 'QH% ai%ﬁ?%ﬂb?%{{‘ﬁ@ ! ( fﬁ@g f;ogduce or
to awgy d possible damgse!®(d IAicHIGRPREATIS,1 E}fﬁ@ﬂh'yﬁﬁe@f su tabl e saf eners
are those which have a 'safeher action in combination with s fonél rea

her bi ci des, pr ef er dabpligationyrate)peaesalyr R - S900gef & éfsﬁ fretegablyS08i<cl osed

in WO A-961 14747 an e li t LU 2 o} pups
of conpounds are ex féﬁé%’l r%gglog a&@ﬁ%ners %.?At F:Be %{/ag&“;nﬁd(;(g)eﬂéf
herbicidally active qufgfygg@ 1 A00®) 1G@)pounds of t he

di chl or ophenyl pyr azol'i ne- 3-car boxylic acid (S1 ) gl?s ref eﬁ_alala){ corrpounds

such as ethyl (B20), ametrynl IOrRﬁﬂ\@ﬂ?l alsg@omprlsmg ltS s

5- (et hoxycar bonyl ) - 5- te _ f(ﬁém 11
i ot 77 “and rel Lt%@%@'ﬁﬁ%u%ﬁ&y opr B‘.!\' RgtoaLs grﬁég)ibg%@ RS
91107874 and PM ( pp. 594-595).



b) Di chl orophenyl pyrazol ecarboxylic acid derivatives, preferably conpounds
such as ethyl 1-(2,4-dichlorophenyl)-5-nethyl pyrazol e-3-car boxyl ate (S1-2),
5 ethyl 1-(2,4-dichl orophenyl)-5-isopropyl pyrazol e-3-carboxyl ate (S1-3),

et hyl 1-(2,4-dichl orophenyl)-5-(1, 1-di net hyl - et hyl ) pyrazol e-3- carboxyl ate
(S1-4), ethyl 1-(2,4-dichlorophenyl)-5-phenyl pyrazol e-3- carboxyl ate (Sl1-5)
and rel ated conpounds as are described in EP-A-333 131 and EP-A-269 806. c)
Compounds of the triazol ecarboxylic acid (S1 ) type, preferably conpounds
10 such as fenchlorazole, i

hyl
1- (2, 4- di chl or ophefAppjication T%ﬁIQ?fnS\H/@{VthQ('lF’QgO 9 ojP@/pg, Brederably 390 poxyl at e

(S1-6) and rel ated S solibati ‘n%?% O%0000 - 1
Conmpounds of the 54%@@%%@% Fﬁ nyﬁp}@?@%}?ﬁa}% i ne- 3(1% car ﬁl ic acid type
or of the 5,5-di phemypre?enabty(hzéooﬁe-ﬁ @®)ar boxylic acid type preferably 15
conmpounds such s et h

b 1) - -3 | at
(ST or ot R s Eepidyioics T paflcilaraien Sombrbing et EM. B S et od
d des Tl &t byl - -
S5 phony! - 21 sox DT EHEIS ToNiRptop b 92"&#8'*@.%%5‘ ‘{“2%”&2 bR T
n- pr O]P|y| 5, 5hd| plh)eagionél,soxa@:ﬂpllna’euﬂw r:aiellgmnyeragllye5(—?50&@)0@:8/93hpteferably
5-(4 uor ophen ol I ne-3-car,bo s are
degcrl bed |ﬁ pa%/en{2 a:pg‘%lgaﬂfzﬁﬁfg? HARPr§akgN r%?sgng ggglhff% ?1.‘303

8- qui nol i ne oxyacebjyc tm qu erably 1-nethyl hex- 1- yI
(5-chl or o- 8- qui nol ?nox@? %3%%%1(52 1, 2

qui nt ocet - mexyl, e.g. &
i%l |19|6) §5 ((||322(3}5émr:tlaarbgkgue |mp,dlr§w|.(lar ﬁhb@omﬂ‘smgzmsa“ﬁl)@\lﬂfip?t%ﬂe 82222)|
-a oxybuty chl or o- ui_nol { hox t a oXypJ op- 2-y
(5- chPor o- 8- qui nol fo ?@'Q%wtﬂ'&@ ’I% §h§/§ro 3 isopropy-5-oxG1Hl-

(5-chl oro-8-qui nol '1@4M?|§£(ﬂéﬂlt-8ar@§%aﬁﬁde g(ﬁbbﬁ’datuon rate generally: 100 — 5000 g
(5-chloro-8-quinoli noxy) acet at e

(5- chl or o- 8- qui nol Dﬁ&S}hmhrebU@Wi 4090(gzopr865a. iratinef arpm@%s»mrateétﬁqw
5-chl oro- 8- qui nol i,

ES chl or o- 8- gw nol r %&% E‘fit 0@@@ Bg)%n‘?ﬁf%r%g&(ﬁp%@ﬁ%od are

described in '?82 L%@fld@@ulfﬁn%ﬂarﬁé@laﬁé%oﬁ% AsiAg H8Gals, ﬁl%Mach@Z 366.

f) Conpounds of the (5-chloro-8-quinali noxy{ onic acid tde‘%ﬁreferably 5

conpdBinds such as @odiumysalt{T b Bsitish £rgniRretaciondeniptanced] pyember

(5-chl or o- 8- qui nol i

(5-chl or o- 8- qui nol I@@ji%&%ﬂé&g@ﬁ%ﬁ‘hg VBK“"&%%DBaﬁ%sézg rd for escrp %ed in
EP-A-0 582 198. ¢) | Ngm BRliseuxy-2-pyhiidihg )drbamoy e, 22anfldeljoethoxy)
phenoxypr opi oni ¢ aci or 10 arommtlic carbolelc acids type, such as, for

exanpl e, 2, 4-di chl ¢woginendsyHeramidessqdiu esters) (2,4-D),
4-chl oro-2-nethyl p
3, 6-di chl or o- 2- net RgQ@W@ﬁf}é@;@&ﬁ? )ﬁd ester %%P,g?séhdﬁ?fe?étgy I2n ﬁgﬂgg
casegp the abovenersfiA8Iad; sibefapplicatioratates éui B geherdliyr1 at®00k- ¢80pdunds
of group (B). In addlé>e o&& th qé?oléng g safeners are suitable for the

r% & - .

her bi ci de conbi nat iR58 i nvention: h) active conpounds of

the pyrim di neextc)éEFf riérbic | nerﬁ?&nﬁﬁé‘tﬁ@b@mpngi‘h@qmbh@or(rﬁMe Werbickdss 387) (=

4, 6-di chl or o- 2- phenyl pyrim i ve cofrpounds of

di chl or oacet ami de tsglm;ted\,fﬁlomtrw grOIUpeIml\slﬁttllng afdel cammu@dereéuﬂg%fmmt&%\ﬂéner s

(S0l et 10 ool e iy b BB o s koo 270273

3- di of) oroacet yl - 2, Ak bt (GF-LY)- alk?/ﬁwﬁiéﬁwhdiwl% stragumatifted by rheiearsacor "
(PM pp. 74-75) (= 4-di'chl oroacety 4-di hydro-3-nethyl -2H 1,4 2_
selected from the group consnstlng of halogen and (C-C;}-alkoxy, R® =

CH,NHSO,CHs, R®= methoxy and Z = CH, and (B) one or more
herbicides selected from the group of the compounds metosulam (B9),
flupoxam (B13), prosulfocarb (B14) and flurtamone (B15).



25 benzoxazi ne), "APPG 1292" (=

N-al Iyl - N[ (1, 3-di oxol an-2-yl ) -net hyl ] di chl oroacet am de by PPG I ndustri es),
"ADK-24" (= N-allyl-N[(allylam nocarbonyl)-mnethyl]-dichl oroacetam de by
Sagr o- Chen), 30 "AAD-67" or "AMON 4660" (=

3-di chl oroacetyl - 1- oxa- 3- aza-spiro[ 4, 5] gecane by Nitrokem a or Mnsanto),
13 "diclonon" or "ABAS145138" or "ALAB145138" (_ (= 3-dichloroacetyl-2,5,5
trimethyl -1, 3-di azabi cycl o[ 4. 3. 0] nonane by BASF) and "furilazol" or "AMON

13900" PM. 482- 483 RS) - 3- di : £yl - 5- -
furyl) 5The dertiedpicombibefions ascasding Babe y P saRITSs 2 hegbicidally

| C OI’ O V . n n
o o438 BRaSa LA e TRo LR Pt and Hp RSy LISl o
k) acti viorexapmple dgradhentiealyxgétivercoropogruimalsa diffssentttypé aadéorniéatmmlationseed

10 dressing,.materials ch as, for exanple, “oxabetrinil" (PM p. 68
(2):15 BNEaTes 209 htHENGS RSOTIATE 1 FIoR RiolRIRR PEHeX makbe eRRIYRR as™
saf ener > khg to prevent netol achl or damage, "fluxofenim (PM
pp. 67-% i = I%E ?%-%?hl orophenyl)-2,2,2-trifl uoro- 1915 et hanone (

O (1, 3-di oxol an- 2-yl et hyl ) - oxi me, which is known as safener in seed

d [ t t 1| I d inil" " A- -4, "
(Pt b B8 preeres e Bad R s, T RG s eT P reEbee Aeer g o e kT oun
as saf e”ﬁév% eyﬁé@f&ti@ré?fe%mqr@sweeg@ﬂé effetr! se e niri iaeexatAple) whehitie

conpounds o he "t hi azol ecar boxXyliCc esters type, which are known as

seed- dr easliveycompeunds 6A) and (Bldre appliedtaapther, butitheygan fregpentiyglsodsn- 451

= | _2-chlorosd-1ri oy 35 LR : - rch i
kil SSRGS PRI Bl A BB A bt 1
damage, Bbssibilicisithe applivationdsf the indieidnaphétidieesdr ther herbidide cambthations
derivatives type which are known as seed-dressi n%mapgfen s, such as, for

exanpl e, in apbaltyof posiensiseguentiaiappligatiamotor exap)ple after pre-emergence
1, 8- naph . i.C [ f | §:ohy: 3 i ze
In seed 55@@@@@% 0 I Wé\}/qesﬁf p?ﬂ!%ﬂé@%@#ﬁtaybhéﬁqné %@M%ﬁ?e@%{t F%rg
conpoundgpgficdtivhs¢ followedencapplications! atl aredarhiordatet past-ensergenes., Prederred

15 is the simultaneous or nearly simultaneous application of the active compounds of

the herbicide combination according to the invention.

The synergistic effects allow the application rates of the individual active compounds
to be reduced, a more potent action at the same application rate, the control of

20 hitherto uncontrolable species (activity gaps), an extended application period and/or
a reduced number of individual applications required and - as a result for the user -
more advantageous weed control systems both from an economical and ecological

point of view.

25 The abovementioned formula (1) includes all sterecisomers and their mixtures, in
particular also racemic mixtures and - if enantiomers are possible - the respective
biologically active enantiomer. The compounds of the formula (1) are capable of
forming salts, for example salts in which the hydrogen of the -SO2-NH- group is
replaced by an agriculturally suitable cation. These salts are, for example, metal

30 salts, in particular alkali metal salts or alkaline earth metal salts, especially sodium

salts and potassium salts, or else ammonium salts or salts with organic amines. Salt



exanpl e, 14 "ACL 304415" (CAS Reg. No. 31541-57-8) (=

2-84- car boxychroman-4yl )acetic acid by Anerican Cyanam d), o) active
conpounds which, in addition to a herbicidal action against harnful plants,
al so have a safener action on crop plants, such as, for exanple, 5

"di nmepi perate” or "AW-93" (PM pp. 302303) (= S-1-nethyl-1-phenylethyl

pi peri di ne-1-carbot hi oate), "dai nmuron" or "ASK 23" (PM p. 247) (=

1- (1- et hyl - 1- phenyl et hyI) 3-ptolyl urea) curryl uron" "AJC 940 (=
3- (2-chl orophenyl net hyl ) 1-nmethyl -1 - g et hg Aureab
JP- A- 600®TIG4DN maﬁéals@)gqg:ﬁé Mrﬁorrmtuomgf augmf an ‘Acid and basic groups

3,3 -di

1-br om)nglﬁ‘?{%? %nggg%}’éga%ony ené@?&&@gﬁ’hmh ﬂ? Slgtfgéell(c)oé ttA]flsby

Kuni ai ) . pdipoteearastiong m@r@anw”and ()#Qanlc fcidp pfovexantpte HCIt HBr,pid280dow of
safeners, are suitable for controlling harnful plants in plant crops, for

exanpl e HNC&onom cally inportant crops such as cereals (such as wheat,
barl ey, rye, oats, rice, corn, nillet), sugar beet, sugar cane, oi | seed
rape,” cotton and soya beans. Of particul ar int erest is the 20 application
i n monocGoypilmaiswaf the dprsndadl) ans theirsalts anﬂcalscemmppuepar@tm angar | ey, rye,

Conbi nat Agberied, feganplen i WO SE 4R o BBz sl Gimbings e

Compounof 1selul 1| 45 e 8aaie thosb  WAFLIPR! LT eyl srerdranR Y

derivati Ves are L such he esters and sal
i somer s, methylaRE isciotime, &35 methyl sodet 3, N mtt\oaelny which RO mri§ieCaraliyl,

e g e R O Re o SRR RO RS dd 8 LB EAds 3P
esters agijefé%ﬁ%onﬁﬂ‘tﬁlrfdsﬂﬁ tRE If@h‘:n@am)ramtthélr SRETRRY thI@@B (geners, in

particul ar optical i soners, Eec ially the commercially avallable form

or fornsdmemoasweyﬁm@nn-aofmﬁasw %nmtaan%dﬂogﬁaaralr@mtewsber&?@ ®f the

d | uded
compounds ehekiiniie e o1 oo RO RHTRL AR YoroRmbEL 000 |
enconpas v5iuELT A AGréw Nd. 34TRd. mom@m@eezmmmibuanwwmgad 2000 and t he

sul fonam de group by a cation. 5 Al so included accordl ng to tEe i nvention

are 150s3-Hemethaxyeb-mathyinhBidtiazith2yh; 1{¢rmethrxycaioery! 1A98REREY- (A) and

B I t ds of

G 11 er ensulPPTbraR (BOBaR R felty A%1) 34 Re S8R sa (RgAEecgBRCRAS O
saf ener s.exafpie|ON G 0211I3846i amsPM, Ipp. 42548)ed conditions illustrated bel ow
in particular for conbinations (A + (B) according to the invention 10 al so

prinmarily apply, if they conprise the conbinations (A) + (B) according to
the I nveRiy oo riMeridriad &t V8 Coni A}rfb% SRR FORHIAN) N thelrBaltsardeapablen.

O particu ar ? nterest are conpositions ‘conprising the foll ow ng
Corrpaonda)f (rYibiting Bhe emZymAhcbtolaeta(eBsynthasa AAL3) and thiueprotginsynthesis iNB3) |

(ALL) ok R8) nd Bbobcdnon 268 b dae cotnb s S1he olmip T i by *
(AL. 1) (aXEﬂe?Q/%né 1tl"|1|rga chfe,Bﬂeﬂ')%e (‘eﬁfle)é'arﬁplé Ke'ii?«één O((?f’&iL and 0+5(< lﬁ)AB/I(lé\l 1)

+ (Bl7) B20 1) + (B21
, (Al. 1 (ASthaengaB@a2)ctive Aubstance [ eB tar A'r:Lba§ed+o B_O % ach \4e mpopg@) In

)
E ﬁ gg I % é%ase ﬁ%p%ilcaﬁloé'gg’%t ap%)’uéatﬁn @tég%g) dﬁkﬁé)kg éf%ﬁ{n (.ﬁ‘]thg)acﬁvé B7),
25 compounds of the formula (1) and their salts, preferably the active compounds
(A1.1), (A1.2), (A2.1) and (A2.2), a relatively broad spectrum of annual and
perennial broad-leaved weeds, weed grasses and Cyperacea is controled pre- and
post-emergence. In the combinations according to the invention, the application
rates are generally lower, for example in the range from 0.5 to 120 g of AS/ha,
30 preferably from 1 to 50 g of AS/ha.



(AL.2) + (B12)) (AL.2) + (B13), (AL.2) + (Bl4), (AL. 2
(B16), (ALl.2) 25 + (Bl7), (AL.2) + (B)18),((A1?2)(+ (3)19;,((831?’2)({?1'(%)20;
(AL.2) + (B21 ), (AL.2) + (B22), (AL.2) + (B23): (A2.1) + (BL), (A2.1) +

(B2), (A2.1) + (B3), (A21) Y (B4 (A2.1) + (B5). (A2.
) + (B7), (A2.1) + (BS), 1) +~ g) (A)2.1§ +)(B(10),1()A2.+1(;361’((Bﬁ'1
), 30 (A2.1) + (B 12), (A2 " (A2.1) + (B 14), (A21)+(B
1%)19(A2A%) + (B 16), (A21) 16+(Bl7)) (A2.1) +(Bl8) (A2.1) +
P TRICRRIEAT. ANES I i
(2.2) W e(mrb)m %s\sz odiponentB) aree Tor eyt Sulfogany SIS (o).
EBlO)) tbﬁggré |fany u&égg)su ﬁ%loé ﬁlﬁ%}\ tr(t&é’ulﬂ)ror'r ahB9) (A2.2) +

) di'%sl ¥ (B13), (A2.2) + (Bl4),

(A2. 2) tf'ﬂé%“eafurd%rzaommé%@ﬂ)up cﬁfAﬁes)JlfantQS)suqmas figrasutams), (A2.2) +

E E&g)l )flumetsglazn;%or%gtpsy}ar@ Agar?g)(amlc{egz g@gr’ a?; ﬂ(.lgé 4% 3{# Qﬂ d%)D %tﬂgﬁ%ﬁ) +10

iB?%%) (L',A%.;ﬁl %w)ah&@% éxc% 3s i ﬁﬂ%ﬁ ﬂaz?né 6fb%aibézofe(8§;§3 an’lia‘%sﬂrbéztineF (A2.1)

(Al 1) +[6é3ﬂzoé/) déﬁ%twe(sp&udn a$Amsb)HQrE_emd lqoxa%msolq A@rb@mam pychas a1 1) +

(Al 1) +pMUM§’¢§@1&:ﬂ Q%‘A%"%l)aﬂt'&? dﬁ”‘%fé‘i%% Bs”(l"ﬁf's é%)&%@‘? ?‘gﬁ?&t%a T, (1)8 +1£1%

(A2. 1) adio Dri £|’rb1‘é Naﬁvés“%uéh)as*hé)@kﬁbne(dﬂdé tryn( &2othey +. (B2
(AL 1 )3¢ E,E%ﬁ d%ﬁ L) (A2 ¥ (E‘)fzgy ((Al 1}) +((A(2))1 )+
(B23); Cévhpdbunds, S(u’khésc‘ﬂ’PY'Bﬂd)a"d( 31"9“9‘ (A2 2) +(B2), (Al.1) + (A2.2)
+ (gg) (Al.1) + (A2.2) + (B4), (AL.1) + (A2.2) + (B5), (AL.1) + (A2.2)
+( ) T(gll) +(£2L&12)§+(B£ (Aléd) + 20 (A2.2) + (B8), (Al.1) +

h d erally B formulatedlay water4sal Iewe(ttab
(A2 2) +%(%Q?(3 ﬁ}Al 1 ?Az 2))(+ (Bl3L§P e ]eB)14)(A(1Ai )1
<A2payvders( aus), water spersibiegrayies () W@M-%ms"sffé?%&%"“i S B17),

7 b {8y gl il 1,1 (%2 0

1
)

.2) + (B23); 25 (A2.1) + (Al 2 Bl A2

(A1.2) + (B3)) (A2.1 ) + (AL. 23 I ( 0y .1'1 )++ (ﬁ.122)++((BE)2) (,(AZAZ
?ﬁi The ratl()sag)‘ the application rafes A) B+Wé\§'7)€)fe %9)?2‘913@5/ Urseédi '_ez%ta"fd( B3), (A2.
(% hgh g P B anan g )
)2 QﬁhéN
1
)
2)

H

1

4 1) + (AL.2) + (B15), (A2.1 Al 2
) +(Bi7), (A2.1) + 17 (AL 2) + (B)18; ((A2 )1 ; &B(lg)l 2§AE'(1B)19;,

+ (ALl.2) + (B20)) (A2.1) + (AL.2) + (B21 ), (A2.1) + (AL.2) +

é (r.%iéj]sf)?f thé%g‘%)cﬁn{p?%g%i d{fﬁ’e ior}'nu’ra ?@r ﬁielﬁsélféz-lg)dglalﬁt(o%)?i,)it'ii( A2. 2)
29; Pﬁg)ent,( dépdnding oOABe PJant of@B)tp qpmﬂy a s;afenqr,&rprgpeqtamphcg}ggn 1) +
L 2) qp\yard( |p120r2ge5 tqre@;ggzagr t&%?/é@zééaé% %?dfmég?t(oit?. 2(*)r6§f13 s, § A2( iz ) 1+
(1 A2, %}?rﬁgkgjﬁ su tgﬁi% éaféné“rs(eﬁ@ t%sé‘AZM\g:?ﬁllave( ARafenjer-ac(iad it pombirition,

9) (W\Rh Sulfortylarea, mrb+5|c(m@)‘e2e(aQy phpnylsp[i@n)ﬁl)l easlétzj'tté% ggférf‘ei'ﬁ_z%e; 4

A2, 2 B2
Fates andorizspdit oABBTATAT A el BerRture B meREL T00e® N eaeh cace
prefgy regpe 'félloéﬂﬁg rQUbs @P@d?nﬁéurﬁdﬁeamnnletslab saiablecaiguersfor thed

3-conponent conbi hati ons may conpr
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A2.2) + (B15) + (B S2- 1 1 +
EAZ. 23 + EBl?)AGLE@%"f]ﬁ) C%ﬁqug)NOf é%“zg? 7-B) %E%s@4-$a%t§2‘¥§h§°mé -1 § +
A2.2) + (B 1 + (B20) + (S2-1 AL +
§A2.2§ N Elegg)aéet}%'“&b%yp"?ﬁﬂ'c%"byé"%m 5) + Eszzg ; Esz 1 3 EAl.l 3 N
(A2.2) +o()823)actwdcor(nszumd$wr(m il agditiopAt.22herbiqidal actien (@@zinstharmad. 1 ) +
Al.2) + (B2 S2-1 AL 2) + (B3). + 2-1 A2.

(AL'5) + (Ba) PleriSzaio hav Rsarederactiri 6 cipr pights, stsh a3, 10 axainle)

AL. 2} + (B6 o+ (ORI, 4 .

(A1 5} T (Bg) Cimiedociate) driAMyB" (RKE, pR) 302-306) égs"ﬁ*?éé'z‘*'f“’“%"i\ze“w*
(A1.2) + (B 1@)pend¢@4-:|ca)bot¢1kﬂate)) + (AL.2) + (511 ) + (S2-1), (A2.1) +
Al.2) + (B12),+ (S2-1 ). 1 +
EAl. 23 + EBM%@”‘E‘%? §A§*§7231<%M+p(§%7§§ l(f Y”%’EE”X'%”V')(% 13 +
(ALl.2) + (B 1§ |ym,-éa§21) (A2.1) + (AL 2) +(|317) +(321) (A2.1) +
(Al.2) + (B 18) ), (A2.1) + (AL2) + ( 319?a (2:1). (A2 1) +
(A1.2) + (Bzo)cumylgm 3 “AJQ:B40" (= 3-(2echipropppnyimethyl) i -(-methyl-1yphemd- 1 ) +
AL.2) + (B22 ALl.2) + (B23) + (S2-1); +
EA2® N EBl 36@@% ‘%e"ﬁ%eéoéq&f)m 23 N 232))+ ((32 1 )) (( ))+
(A2.2) + (B3) “metriky %hbnoﬁﬁ& ‘ANK 040A2= 3)3'dirh I#rﬁéﬂmkg) (A2. 1 ) +
(A2.2) + (B5) + (S2- (A2.1) 25 + (A2.2) + (B6) + (S2-1), A21)+
(A2.2) + (B7) ben(zgszbqnqne)(Az 1) + (A2.2) + (B8) + (S2-1), (A2. +
A2.2) + (B9 1

(r2) © (Ba1 CsB e -rophdsdnio ?m%ﬁfv@'fgﬁvz%%%e&é?\?ﬂg) é?iéo% o=
(A2.2) + (B13)06t4 b§Kumiai). (A2.1 ) + (A2.2) + (B 14) + (S2-1), (A2.1) +
(A2.2) + (B 15) + (S2-1 ). (A2.1) +(A22) + (B16) +(321)) (A21) +
(A2.35 + (B17) + (S2-1)) (A2.1 ) + (A2.2) + (B18) + 30 (S2-1), A21) +

25 (A2, 2)11E 2y ompdutis () if ppbrdprce itlog pieSeRos by saenped b Saitagly 1 )
Compotnds o e Ta o ot BTt o s (). o em?"l]?a“mp%rftm )
coggoundscr%ﬂg sygh gs Gﬁge%‘l“ ?‘?Hﬁt%a%\ﬁ’ﬁ’ﬁeﬁi’@éleyéye %ﬁ?sc Ficp rg "'1 @'Hﬂﬁf nati ons
accor di ng,dep, éLgfa rl h@néﬂéaém%ebeoﬁ@ﬁana%%fwanw of pa&taﬁraraat@?@mm@l ly

active conpoun or exanple fromthe group of the safeners, gam des,
her b20i deapplicatiert in monesota}aﬂqnbaatcr@smcth asger@lmrfec emmmetwheair fley.i on

For  examhe, Onte, fos.iconp EarinehiTiete doss Al Bbhhtarirfof e SoblneRe8: £

i nventi or(A().F(g)er bi ci dal conpositions) have an outstandi ng herbi ci dal
,activity agai'nst a broad spectrum of econom cally inportant
rmnocotyl edonous and di cotyl edonous harnful plants. The active conpounds

i zomes nsBitae SuRE Tom BT CERMG AT AR e IR B ¢ o
cont Pgl . ddntéxtict thigfesstiption, alcastomannaérivativabard aiclided muhis, socleasahe
appl i ed before sow ng, pre-energence, or postenergence, for exanple together

or separ RSEES. arrubgalt%mdqm&rwbpaamampﬂsal isameys.raneciadyith

P+ o e ARty iR drth 8 BREE! e EmTRGE hhfcAlefdrs 16 KATRMEFof B, O
nmenti one SOIe °rep resen I ves o he nonocot nous and

di cot yl edpisansludesdn élaoln gavhiall lotisemcustomant d@m\?amebysudteasotﬂarmtersmd
according to the invention, wthout the enu rati on bei nglca restriction to

cortain SRS e fres agisranbacuralaompalnds, 850 FOTRT: i1 PARICHIA ORUPRal
ComPay tigiMmefS e n@{euagwé Eéfnﬁﬁ&'cﬂfllg%%ﬁ‘éﬂa%ﬁnbl? IH HerrfiegPus weed
species, or exXa ecurus spp rachiaria spp.

Di gi t ari acappound nhmes) stated, ddﬁlgnateca‘hle&stspp of tRacompousdp .inclirhed arhe spp.,
Poa spp., Setaria spp. and al so Bronus spp., such as Bromus catharti cus,
Bronmus secal i nus, Bronus erectus, Bromus tectorum and 30 Bronus japonicus,
and Cyperus species fromthe annual group, and, anongst the



26 perenni al species) Agropyron, Cynodon, Inperata and Sorghum and al so
perenni al Cyperus species. In the case of the dicotyl edonous weed speci es,
the spectrum of action extends to 5 species such as, for exanple, Abutilon
spp., Amarant hus spp., Chenopodi um spp., Chrysant hemum spp., Galium spp.
such as Galium aparine, |ponmoea spp., Keghia spp., Lam umspp., Mtricaria
spp., Pharbitis spp., Polygonum spp., Sida spp., Sinapis spp., Solanum
spp., Stellaria spp., Veronica spp. and Viola spp., Xanthium spp., anongst
t he annuals) and Convol vul

m Runmex Artem ase
of the p@@ramqrhmameeﬁgquwtﬂt%BF%FFSH&OH@%}%?%ﬂ?‘? GRRe 8@%‘3%3@5581&%@
| nventi o §Lﬁo®f?§#ea§dsé& 5188 eteb r%%%ft A6ge WhICH SredfRictasy @placthfintidiia weed
seedl i ng are her’ prevented co from energi ng, "or the weeds grow
until thgeydroger atm(methet&lﬂfomahyde@wunﬁyateaj@nbut then their growth stops,
and, event uaI ly, after three to four weeks have el apsed, they die
conpletely If the active conpounds are applied post-energence to the green
par t s5 of bRPthodeadrbicrld dombmetuungmmh fifh e
after%the %qag@gegﬁtsacg%ﬂﬁﬁzb \{Ar/ieéeﬁ%ﬁﬁ%ﬁants remain at the 'gr owt h stage of
t he poi nadditiohitoeonfpoaepls b%)tanﬁ(B)oalsormfnlaﬂSﬁ enerpr e fudherer a certain

time, so tha I S manner co I e | arnful to
t he cropaﬁf%ﬁ?ﬁg"c?@’ %"‘{t'l"ﬁl%’a?%‘ﬁm? gﬁ@r%%‘rﬁte"%ﬁl@%hga?h P(F;’\E."'S'ﬁ gl n a
sust ai ”efhéé%ﬁaﬁés f%ﬁgﬂh%sh&*éﬁféhd%l TequRAIONISINAtIGTS; ehél prefetredtdoaditionsnt i on
are distinguls a rapidly comrencing and | ong-|asti ngéher bi ci dal

action. Mustrated Imelowrm pagiicylarsion sembinations (Ad t+i (B acsafsting hednt’ﬂ’ét'on

conbi pat i ns accordin Vi [

adva‘mag@ OsPHMaLTy R %ﬂftgagésoh‘;brfé%ethg%gpnitﬂ %Y&gA?g @(QE%%O%Q tﬁ are used

in the cquRintishi an$ withdedpsctabiithe corination (%) +a(B)usigeestion.such a | ow

quantity 30 that their soil action is opti mal |y Iow Not only does this

al | ow them to be enpl oyed in sensitive crops in the first place, but

gr oundwa

acti ve- | Srmeataer oRERR AR T Bidd ofpokitorg cdtiBishg nd Riowng

appl i cat |C@ﬁ1§msqf\)n-r(a)actl ve conpounds required to be reduced

considerably. In a preferred enbodi ment, when herbicides of the type

(A +18) are used j oi nt ly, 5 superaddl tive (= synergistic) effects are

observed. n f A% 14 he

expect ed I t he | IVI i ci'des enpl oyed. The
({\1 + B ﬁ éé?z (ﬁf1 A EM ’IJB'425(§b°!1C”f9S+ |5 e %l)

syner gi st(Bg) E(Aﬂeﬁt-s(m ), o tihe (Bﬁpl(lpda‘t)-b(BSB}at(A1I1()+dB1|Oe),c(@c‘le1j),+éB thader

a

spect rum of | eave ra d rqll

her bi ci ddA1dbt @1&)0(’%‘5&)&*65&3&%& g %‘@e&\ﬂﬁé (Bﬁpg%@‘é FEgl‘Cq)l Qﬁ b be
| onger, hy 498 O[A1.9) kqB20%i(AG1 wha;_e1 UANY) enly one,
or few, ap&h@a{i gq Q?Qﬁﬂg f@l tl()f‘)n peﬁl Od?VShI c) |(s po)s(ss}bl e to be
ext e@ded.(B2R% (AdolentB23)oned pr opertl es and advant ages are of benefit for
weed control practice to keep agricultural crops free from undesired
conpeting plants and thus to 15 safeguard and/or increase the yields from

t he qual l(i;oé]t%)V-ﬁ(Blm (AWQZ l(V!@l 2)0+ I(B3))f(AW!2€)W BW’)e@el ﬁpVQBS);QAmZ)atl ons
mar kedl y ‘exceed 't hié 't echni cal F & B?
propert i €B6)ePI2eB7), (A1 2)+(BB) (A1 2)+(BQ) (A1 2 B10) A1.2) + (B11),
(A1.2) + (B12), (A1.2) + (B13), (A1.2) + (B14), (A1.2) + (B15), (A1.2) + (B16), (A1.2)
25 +(B17), (A1.2) + (B18), (A1.2) + (B19), (A1.2) + (B20), (A1.2) + (B21), (A1.2) +

(B22), (A1.2) + (B23);

(A2.1) + (B1), (A2.1) + (B2), (A2.1) + (B3), (A2.1) + (B4), (A2.1) + (B5), (A2.1) +
(B6), (A2.1) + (BT), (A2.1) + (B8), (A2.1) + (BY), (A2.1) + (B10), (A2.1) + (B11),
30 (A2.1)+ (B12), (A2.1) + (B13), (A2.1) + (B14), (A2.1) + (B15), (A2.1) + (B16), (A2.1)



Wil e the conbi nati ons according to the invention have an outstandi ng
herbicidal activity agai nst nonocotyl edonous and di cotyl edonous weeds, the
crop plants are 20 danaged only to a mnor extent, if at all. Moreover,
sone of the conpositions according to the invention have outstanding

growt h-regul atory properties on the cr@p pl ants. They engage in the plants’
nmetabolismin a regulatory manner and can thus be enpl oyed for provoking
directed effects on plant constituents and to facilitate harvesting such as

e o colBix isd) raBTBhdAGENGs B TS TaRaBl RN PR e i ey T

veget at out si mul t aneously destroying the plants. An
i nhi bi tpé%)g(fo&vwe)gem%l Ve growth is very inportant in a |arge number of

rggofgtnggoPﬁﬂz ggdrghﬁotyledonous crops si nce ¥|eld | osses as anrefglt of
thelgr ?(érzb?)c‘l‘ B1), éﬁ%zbl*'a(%t?g ﬁ"' ?ég 53(%39'”@43 @i?)&quphig‘g%ogl tions
' Genctl M3 YT A2 B, 558????8 (a2e B (A2 FRemy! plants
e <@ et o £nie it bl e
(I?orrpom (BhE), M‘Zﬂéé"gét"é;-c@?f k#iﬁl‘ (éﬁééas@?%é @?ai)sff‘?@ 3(8%%53 of plant

di sease pagbapul ar insects or mcroorganisnms such as fungi,
TR CEEY

bacteri 'her particular properties relate, for exanple, to
the harvested material with regard to quantity, quality, storability)

o : h |

o enol HE B2 B E EN IR ALV Ry Ui Ll A2 ey (AT AgRer0D PO S

21; er ed+ (BB,) t(jqqpsg %) #'QBﬁ?E(Meﬁt-leQ-\ZW) Or(BB) (Adst )al- (AZ fip#€B7),f(A1t1) 4aci d
nposi tion. Conventi onal nethods of ants whjch have

nodi f i etADdppdB8),dA1iH Tihdba) +<BR) t(A1p1)a'h(/§2 Mgdaﬂphdp\'ﬁo‘l)d"a@ez dbhisist, for
I f t ant
(oo £ B LAEMLH B2 AEBFEL 09 Fer TR S8 (1 ARG SN, Mt ant s
tA'ht er ng }/% ¥, (AQOMeul (Epifgn(m w, M(Aant)ew mmrmoen) gA2CI+ @gngﬁger dyed with
e aid of reconbinan
EP-15 01(AB 23y (BB, é)laﬂp'r A2 e (BB atiirg hiAe bisB2ab BT De (A2 htver
] I f | ant th
fﬁ:e; m(%#ﬂ B‘Qﬁ@ :‘(yl n QphB%t gﬁﬁmg}ﬁt R@s"lt gﬂ&;}?nogﬁe BI a(r:r[ gp(Po?neiaVrrpl e
WO 92111376, WO 92/ 14827, WO 91119806), - transgenic crop plants which
hi bi t t t th f I
(EP. A 011303, (Ad)rt EONBEADN) + A8y ais Gon (RL13 S hen s ok (ATHE AR 11 ¢y
f d t th
ol ant s E‘é(?“&@‘s‘c*%?ﬁ%??”@%% SR LR L ORI R zY:FS’ PITARKpr e
L1 a2g 8$SA2 24 H-C(BSD,I @t s) w(Az 2) +n(ﬁﬁ)f (A1 Y (A 201 (<B1@c)n(]£dsi Xt bﬁ k _
r r nown in
princi pl( T 1(4\?{13@' @%{? (ﬁzm@‘ﬁl)%o@éi bﬁﬁ&@e#@% @1205% f%ﬁ dified
t 1989,
Do oeL) (BT VRPEBeL o) esadtars AR TPz 313 (419
(A2.2) +(B18) (A1 1) + (A2. 2)+(B19) (A1 1)+(A2 2) + (B20), (A1.1) + (A2.2) +
(B21), (A1.1) + (A2.2) + (B22), (A1.1) + (A2.2) + (B23);
25
(A2.1) + (A1.2) + (B1), (A2.1) + (A1.2) + (B2), (A2.1) + (A1.2) + (B3), (A2.1) + (A1.2)
+ (B4), (A2.1) + (A1.2) + (B5), (A2.1) + (A1.2) + (B6), (A2.1) + (A1.2) + (B7), (A2.1) +
(A1.2) + (B8), (A2.1) + (A1.2) + (B9), (A2.1) + (A1.2) + (B10), (A2.1) + (A1.2) +
(B11), (A2.1) + (A1.2) + (B12), (A2.1) + (A1.2) + (B13), (A2.1) + (A1.2) + (B14),
30 (A2.1) + (A1.2) + (B15), (A2.1) + (A1.2) + (B16), (A2.1) + (A1.2) + (B17), (A2.1) +



29 Edition, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY; or
W nnacker "GCene and Kl one", VCH Wi nheim2"d Edition 1996 or Chri stou,
"Trends in Plant Science" 1 (1996) 423-4.31 ). 5 To carry out such

reconbi nant mani pul ati ons, nucl eic acid nol ecul es which all ow nutagenesi s
or sequence changes by reconbination of{-DNA sequences can be introduced
into plasm ds. For exanple, the abovenentioned standard net hods all ow base
exchanges to be carried out, subsequences to be renoved, or natural or

other h&éﬁﬂ;iﬁﬁéfMnoﬁk@ns%ﬂwéﬁaciaﬁéﬁt e a%aéﬁia”&&ﬁw’ i c.
be. acni el o abr R R A D R B g ant 1 sence RNA, & sence
RNA fg[ agglgghggra COZUPpFESSIOﬂ ef f ect gr by EXFFESSIng gt | east one

The. aboyRl FaRR B GENHARIET D EDeihe 1TF (8 AT A2 3 TR
Ml i ve (BR2DE W??E*t(@s Rt L n i o I A
mol ecul e(:AMb&f(Bey]I(ﬁ2e1‘)Cb(ﬂ®§$+[iBQt)|(é«2s1)of(A212 ¢c(B|16Q; (@@queh(%& 2bt'" be:c][\g t
' the o0, W) 5482 D1 DeEn B3R R e 2T s RAG e BH  narol ogy
to the ep@%@@(@%ﬂﬁ(@@oe@ q) 95R2. z:)m(:m) (A1) AR ema' GEhy+

identical To'them ’is ossi bl e. 25 W Hen ex§>r essing nuclelc aC| d

nol ecul e(sAZ g) pl(BﬁBﬁ; (ARLB -'p(An’Z @) m (By1A).HAZi Ded (A2 the(BQBbé(P\QZ’Bd" (AR.2hy

deS| ar to achieve localization in
a pa c gﬁ é’%ﬁg t(%éré) "ﬁ@s "b%gi k‘fo‘?(%eog?e%)arrpl e, to link the coding
region with DNA sequences which ensure |ocalization in a particular

conpartnent. 30 Such sequences are known to those skilled in the art (see,
for exanplese, theaanges ohapplicatigp retgs@nd railQS(ojmjlcatmmt%szmpntmeﬁ aboye

31 (198t [Féan Q6% orefilreq iadiiion: ¥ibh or ¥ pPoRerBRORT b indHont 1 &7t

known t e@hama@m bAesl smbinatioh® nfayl mmpﬁsepbﬁ@bs mdre safenim‘spinq)artlhﬂiar a
transgenlc pl ants can be plants of any desired plal%ﬁ eci es . hot only

nmonotdt ysetenessych ggimeienpyrdiethy(Bdovholsexadifenethy aﬂgéﬁ’%’éﬂ%ebl ants

can be olﬁﬁw@%\qﬁose properties are altered by overexpression, suppression
or i nhi bi ionol ogous (= natural) genes or gene sequences or the

expressi on of heterol ogous (= foreign) genes or gene sequences. 10 The

[ ti t her ef I I f ' d '

vegetat | 6hY- e aii-fh (Bt dhe @PSps eh s e B30 B ey,
t t d

ot on and Sy B BEEELBOTE B, (FHaTE BT G AP IAERE CTL st REN Cucn

as ceo eal+s(,Ba‘)Gf(Sélxa)rmAé Wheid9) +b(aS1-é)I (Arlyb) + (BitQ), + (S t4d), (édrﬁ B hitl et

whi ch | f th
e omo B AL RE B ARy 28PN, RLT) BBdal k8T T ¥RBaeth G "ot
these pl %M%g (e 45@11%) QA1tter GB@W\(HQ?) t(ae. Pl-a(B £ B4-15,qA1enanpl e
t he area undér tultivat
(B18) + (S1-1), (A1 1)+(B19)+(S1 -1), (A1.1) + (B20) + (S1-1), (A1.1) + (B21) +
(S1-1), (A1.1) + (B22) + (S1-1), (A1.1) + (B23) + (S1-1);
25
(A1.2) + (B1) + (S1-1), (A1.2) + (B2) + (S1-1), (A1.2) + (B3) + (S1-1), (A1.2) + (B4) +
(S1-1), (A1.2) + (B5) + (S1-1), (A1.2) + (B6) + (S1-1), (A1.2) + (B7) + (S1-1), (A1.2)
+ (B8) + (S1-1), (A1.2) + (BY) + (S1-1), (A1.2) + (B10) + (S1-1), (A1.2) + (B11) +
(S1-1), (A1.2) + (B12) + (S1-1), (A1.2) + (B13) + (S1-1), (A1.2) + (B14) + (S1-1),
30 (A1.2) + (B15) + (S1-1), (A1.2) + (B16) + (S1-1), (A1.2) + (B17) + (S1-1), (A1.2) +



The plant crops can al so have been genetically nodified or been obtained by
20 mutation selection and are preferably tolerant to acetol actate synt hase
(ALS) inhibitors. The invention also relates to the use of the inventive
conbi nati ons of conmpounds (A)+(B) for controlling harnful plants,
preferably in plant crops. 25 The herbig4 dal conpositions according to the
i nvention can al so be used nonsel ectively for controlling unwant ed
vegetation, for exanple in plantation crops, in the borders of paths, in
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15 The |nd| vidual fornulation types are known |n principle and are

descri bed for exanple, in: Wnnacker-Kuchl er, "Chem sche Technol ogi e"
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adduct s], Wss. Verlagsgesellschaft, Stuttgart 1976, 30 Wi nnacker-Kuchl er,
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10 di sul fonat e, sodi um di but yl napht hal enesul fonate or el se sodi um

ol eoyl nethyltauride, in addition to a diluent or inert material.
Ermul si fiabl e concentrates are prepared by dissolving the active conpound in
an organi c solvent, for exanple butanol, cyclohexanone, dinethylfornman de,
xyl ene or 15 el se higher-boiling aromatjgs or hydrocarbons wi th addition of
one or nore ionic or nonionic surfactants (enulsifiers). Exanples of
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In addition, the abovenentioned active conpound fornul ati ons nmay conpri se,
if 10 appropriate, the conventional adhesives, welters, dispersants,

enul sifiers, preservatives, antifreeze agents, solvents, fillers,
colorants, carriers, antifoans, evaporation inhibitors, pH regulators or
viscosity regulators. The her bi ci dal aghi on of the her bi ci de combi nati ons
according to the invention can 15 be inproved) for exanple, by surfactants,
preferably by welters fromthe group of the fatty al cohol polyglycol
ethers. The fatty al cohol pol col ethers pref ont.ain - 18
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whi ch have an even nunber of carbon atons, 30 for exanple erucic acid,
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5 rapeseed oil ethyl ester), ActirobB (Novance, France, hereinbel ow terned
ActirobB, main constituent: rapeseed oil nethyl ester), Rako-Binol (Bayer
AG GCermany, termed Rako-Bi nol hereinbel ow, main constituent: rapeseed
oil), Renol (Stefes, Germany, termed Renol hereinbel ow, vegetable oil
constituent: rapeseed oil nethyl ester)q or Stefes Mero (Stefes, Germany,
her ei nbel ow termed Mero, main 10 constituent: rapeseed oil nethyl ester).
For use, the formul ations, which are present in commercially avail able
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active corrpounds can be applied to the plants, parts of the plants, seeds
of the 20 pl ants or the area under cultlvatlon (soil of a field),
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readily qugarm ble in water is obtal ned by mxing 25 parts by weight of an
active corrpound | active conpound mi xture, 64 parts by weight of
kaol lB-containing quartz as inert material, 10 parts by wei ght of potassium

| i gnosul fg‘qaf)sp@%igﬁ?gquat(gg@dﬁi 1?# (POH umg)i)ep(/é‘, gflmtﬂ)u#(mzm +as

wetter a hemturelnal i nned-di sk mlI.

c) Adis gegn-qs1c@)n(:,em1r)&t(é‘21\h)-et84)s+ (S48)) (A1l sh A re(BS) Wit 1eP). |(é1 1

vt ATl B 1o R T
T X f I I 8
[y (g PR ) Q?nﬁ’*fmﬁf‘ﬁm“"ﬂm*”ﬁ@“‘g”““"’m"?OE

examgie a(pmzy+ (B*BB)-E(B‘BE’]C()M h)q-d(@?ﬁl)m(ﬁézt)rfe(sﬁr%mga Wt ) to a
f f bel
from 1o paed bl il & mih IS EE Bl R R 2 K ¥ & 9)63 36‘%1 “ture,
et iyl ot o 25 HOEL (S19)00EH RPIRIE) qu(ﬂng)smmam@mWg&lsze
oxe
obtai ned (31-8) (A PoAZE) & (BYOMEERO)fA LA BIARAD p@?ﬁh BRI
compound [R5t e 7P 181 1. -+ REN (225 51 (RATmSb{ B 1B25)

25 (S81-9);

(A2.1) + (A1.2) + (B1) + (S1-9), (A2.1) + (A1.2) + (B2) + (S1-9), (A2.1) + (A1.2) *
(B3) + (S1-9), (A2.1) + (A1.2) + (B4) + (81-9), (A2.1) + (A1.2) + (BE) + (81-9), (A2.1)
+ (A1.2) + (BB) + (S1-9), (A2.1) + (A1.2) + (B7) + (S1-9), (A2.1) + (A1.2) + (B8) +

30 (S1-9), (A2.1) + (A1.2) + (BY) + (S1-9), (A2.1) + (A1.2) + (B10) + (S1-9), (A2.1) +
(A1.2) + (B11) + (31-9), (A2.1) + (A1.2) + (B12) + (S1-9), (A2.1) + (A1.2) + (B13) +



5 parts by weight of sodiumlauryl sulfate, 38 3 parts by weight of

pol yvi nyl al cohol and 7 parts by weight of kaolin, grinding the m xture on
a pinned-disk mll and granulating the powder in a fluidized bed by
spraying on water as granulation liquid. 5 f) \Water-dispersible granules
are al so obtai ned by honogeni zi ng and péfconn1nut|ng inacolloid mll, 25
parts by weight of an active conpound |™active conpound m xture, 5 parts by
wei ght of sodium 2, 2 dlnaphthylnethane 6,6' -di sul fonate, 10 2 parts by
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plant€ h rged they were treated, as a rule at the 2- to 4-1eaf stage,
W th arlous ﬂosages of the conmpositions according to the invention at a
water application rate of 100 to 400 Il ha (converted). After the t r eat ment
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active sURSIANCBAG'+ (§£67 (R2.1) + (A2.2) + (B17) + (S1-9), (A2.1) + (A2.2) + (B18) +
(81-9), (A2.1) + (A2.2) + (B19) + (S1-9), (A2.1) + (A2.2) + (B20) + (S1-9), (A2.1) +
15 (A2.2) + (B21) + (S1-9), (A2.1) + (A2.2) + (B22) + (S1-9), (A2.1) + (A2.2) + (B23) +
(81-9);

(A1.1) + (B1) + (S2-1), (A1.1) + (B2) + (S2-1), (A1.1) + (B3) + (S2-1), (A1.1) + (B4) +
(S2-1), (A1.1) + (B5) + (S2-1), (A1.1) + (B6) + (S2-1), (A1.1) + (B7) + (S2-1), (A1.1)

20 +(B8)+(S2-1), (A1.1) + (BY) + (S2-1), (A1.1) + (B10) + (S2-1), (A1.1) + (B11) +
(S2-1), (A1.1) + (B12) + (S2-1), (A1.1) + (B13) + (S2-1), (A1.1) + (B14) + (S2-1),
(A1.1) + (B15) + (S2-1), (A1.1) + (B16) + (S2-1), (A1.1) + (B17) + (S2-1), (A1.1) +
(B18) + (S2-1), (A1.1) + (B19) + (S2-1), (A1.1) + (B20) + (S2-1), (A1.1) + (B21) +
(S2-1), (A1.1) + (B22) + (S2-1), (A1.1) + (B23) + (S2-1);

25
(A1.2) + (B1) + (S2-1), (A1.2) + (B2) + (S2-1), (A1.2) + (B3) + (S2-1), (A1.2) + (B4) +
(S2-1), (A1.2) + (B5) + (S2-1), (A1.2) + (BB) + (S2-1), (A1.2) + (B7) + (S2-1), (A1.2)
+ (B8) + (S2-1), (A1.2) + (BY) + (S2-1), (A1.2) + (B10) + (S2-1), (A1.2) + (B11) +
(S2-1), (A1.2) + (B12) + (S2-1), (A1.2) + (B13) + (S2-1), (A1.2) + (B14) + (S2-1),

30 (A1.2)+ (B15) + (S2-1), (A1.2) + (B16) + (S2-1), (A1.2) + (B17) + (S2-1), (A1.2) +



40 Exanple 1: Active conpounds) g of ASlhaSetaria viridis activityWeat
"% damageA) (Al1.1 ) S7.5350B) flucarbazone (Bl )10405p, +g7.5 + 1085 (35 +
40)5 (A1.1 ) S = nesosul furon-nethyl (Al.1 ) + safener nefenpyr-diethyl
(S1-1 ) 5 Exanple 2: Active conmpounds) g of ASI haVeronica hederifolia

activity Wheat damgeA) (Al.1 ) S5 B) picolinafen (B6)30650A+B5+3098
(30+65) 1C) ci nidon-ethyl (B7)50255A+C5+5075 (30+25)5 (Al1.1 ) S =

nmesosul furon-nethyl (Al.1 ) + safener nefenpyr-diethyl (S1-1 ) 41 Exanple
> (B18) + (S2-1), (A1.2) + (B19) + (S2-1), (A1.2) + (B20) + (S2-1), (A1.2) + (B21) +
(S2-1), (A1.2) + (B22) + (82-1), (A1.2) + (B23) + (S2-1);

(A2.1) + (B1) + (82-1), (A2.1) + (B2) + (82-1), (A2.1) + (B3) + (S2-1), (A2.1) + (B4) +
5 (S2-1), (A2.1) + (B5) + (S2-1), (A2.1) + (B6) + (S2-1), (A2.1) + (BT) + (S2-1), (AZ.1)
+ (B8) + (S2-1), (A2.1) + (B9) + (S2-1), (A2.1) + (B10) + (S2-1), (A2.1) + (B11) +
(52-1), (A2.1) + (B12) + (S2-1), (A2.1) + (B13) + (S2-1), (A2.1) + (B14) + (S2-1),
(A2.1) + (B15) + (S2-1), (A2.1) + (B16) + (S2-1), (A2.1) + (B17) + (S2-1), (A2.1) +
(B18) + (S2-1), (A2.1) + (B19) + (S2-1), (A2.1) + (B20) + (S2-1), (A2.1) + (B21) *
10 (S2-1), (A2.1) + (B22) + (S2-1), (A2.1) + (B23) + (S2-1);

(A2.2) + (B1) + (52-1), (A2.2) + (B2) + (S2-1), (A2.2) + (B3) + (S2-1), (A2.2) + (B4) *
(S2-1), (A2.2) + (B5) + (S2-1), (A2.2) + (B6) + (S2-1), (A2.2) + (B7) + (82-1), (A2.2)
+ (B8) + (S2-1), (A2.2) + (BY) + (S2-1), (A2.2) + (B10) + (S2-1), (A2.2) + (B11) +

15 (S2-1), (A2.2) + (B12) + (S2-1), (A2.2) + (B13) + (S2-1), (A2.2) + (B14) + (S2-1),
(A2.2) + (B15) + (S2-1), (A2.2) + (B16) + (S2-1), (A2.2) + (B17) + (S2-1), (A2.2) +
(B18) + (S2-1), (A2.2) + (B19) + (S2-1), (A2.2) + (B20) + (S2-1), (A2.2) + (B21) +
(S2-1), (A2.2) + (B22) + (S2-1), (A2.2) + (B23) + (S2-1);

20 (A1.1)+ (A2.1) + (B1) + (S2-1), (A1.1) + (A2.1) + (B2) + (S2-1), (A1.1) + (A2.1) +
(B3) + (S2-1), (A1.1) + (A2.1) + (B4) + (82-1), (A1.1) + (A2.1) + (B5) + (S2-1), (A1.1)
+ (A2.1) + (BB) + (52-1), (A1.1) + (A2.1) + (B7) + (S2-1), (A1.1) + (A2.1) + (BE) +
(S2-1), (A1.1) + (A2.1) + (B9) + (S2-1), (A1.1) + (A2.1) + (B10) + (82-1), (A1.1) +
(A2.1) + (B11) + (S2-1), (A1.1) + (A2.1) + (B12) + (S2-1), (A1.1) + (A2.1) + (B13) +

25 (S2-1), (A1.1) + (A2.1) + (B14) + (S2-1), (A1.1) + (A2.1) + (B15) + (S2-1), (A1.1) +
(A2.1) + (B16) + (S2-1), (A1.1) + (A2.1) + (B17) + (S2-1), (A1.1) + (A2.1) + (B18) +
(S2-1), (A1.1) + (A2.1) + (B19) + (S2-1), (A1.1) + (A2.1) + (B20) + (§2-1), (A1.1) +
(A2.1) + (B21) + (S2-1), (A1.1) + (A2.1) + (B22) + (S2-1), (A1.1) + (A2.1) + (B23) +
(82-1);
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(S2-1), (A1.1) + (A2.2) + (B14) + (S2-1), (A1.1) + (A2.2) + (B15) + (S2-1), (A1.1) +
(A2.2) + (B16) + (S2-1), (A1.1) + (A2.2) + (B17) + (S2-1), (A1.1) + (A2.2) + (B18) +
(S2-1), (A1.1) + (A2.2) + (B19) + (S2-1), (A1.1) + (A2.2) + (B20) + (S2-1), (A1.1) +
| (A2.2) + (B21) + (S2-1), (A1.1) + (A2.2) + (B22) + (S2-1), (A1.1) + (A2.2) + (B23) +
10  (S2-1);

(A2.1) + (A1.2) + (B1) + (S2-1), (A2.1) + (A1.2) + (B2) + (S2-1), (A2.1) + (A1.2) +
(B3) + (S2-1), (A2.1) + (A1.2) + (B4) + (S2-1), (A2.1) + (A1.2) + (B5) + (S2-1), (A2.1)
+ (A1.2) + (B6) + (S2-1), (A2.1) + (A1.2) + (B7) + (S2-1), (A2.1) + (A1.2) + (B8) +

15 (S2-1), (A2.1) + (A1.2) + (BY) + (S2-1), (A2.1) + (A1.2) + (B10) + (S82-1), (A2.1) +
(A1.2) + (B11) + (S2-1), (A2.1) + (A1.2) + (B12) + (S2-1), (A2.1) + (A1.2) + (B13) +
(S2-1), (A2.1) + (A1.2) + (B14) + (S2-1), (A2.1) + (A1.2) + (B15) + (S2-1), (A2.1) +
(A1.2) + (B16) + (S2-1), (A2.1) + (A1.2) + (B17) + (S2-1), (A2.1) + (A1.2) + (B18) +
(S2-1), (A2.1) + (A1.2) + (B19) + (S2-1), (A2.1) + (A1.2) + (B20) + (S2-1), (A2.1) +

20 (A1.2) +(B21) + (S2-1), (A2.1) + (A1.2) + (B22) + (S2-1), (A2.1) + (A1.2) + (B23) +
(82-1);

(A2.1) + (A2.2) + (B1) + (S2-1), (A2.1) + (A2.2) + (B2) + (S2-1), (A2.1) + (A2.2) +
(B3) + (S2-1), (A2.1) + (A2.2) + (B4) + (S2-1), (A2.1) + (A2.2) + (B5) + (S2-1), (A2.1)

25  +(A2.2) + (B6) + (52-1), (A2.1) + (A2.2) + (B7) + (S2-1), (A2.1) + (A2.2) + (B8) +
(S2-1), (A2.1) + (A2.2) + (BY) + (S2-1), (A2.1) + (A2.2) + (B10) + (S2-1), (A2.1) +
(A2.2) + (B11) + (S2-1), (A2.1) + (A2.2) + (B12) + (S2-1), (A2.1) + (A2.2) + (B13) +
(S2-1), (A2.1) + (A2.2) + (B14) + (S2-1), (A2.1) + (A2.2) + (B15) + (S2-1), (A2.1) +
(A2.2) + (B16) + (S2-1), (A2.1) + (A2.2) + (B17) + (S2-1), (A2.1) + (A2.2) + (B18) +

30 (S2-1), (A2.1) + (A2.2) + (B19) + (S2-1), (A2.1) + (A2.2) + (B20) + (S2-1), (A2.1) +
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other agrochemically active compounds, for example from the group of the safeners,
fungicides, herbicides, insecticides and plant growth regulators, or with formulation
auxiliaries and additives customary in crop protection.

10  Additives are, for example, fertilizers and colorants.

The combinations according to the invention (= herbicidal compositions) have an
outstanding herbicidal activity against a broad spectrum of economically important
monocotyledonous and dicotyledonous harmful plants. The active compounds also

15  act efficiently on perennial weeds which produce shoots from rhizomes, rootstocks
or other perennial organs and which are difficult to control. In this context, it does not
matter whether the substances are applied before sowing, pre-emergence or post-
emergence, for example together or separately. Post-emergence application, or
early post-sowing pre-emergence application, is preferred.

20 Specifically, examples may be mentioned of some representatives of the
monocotyledonous and dicotyledonous weed flora which can be controlled by the
combinations according to the invention, without the enumeration being a restriction

to certain species.

25 Examples of weed species on which the herbicidal compositions act efficiently are,
from amongst the monocotyledonous weed species, for example Avena spp.,
Alopecurus spp., Brachiaria spp., Digitaria spp., Lolium spp., Equinochloa spp.,
Panicum spp., Phalaris spp., Poa spp., Setaria spp. and also Bromus spp., such as
Bromus catharticus, Bromus secalinus, Bromus erectus, Bromus tectorum and

30 Bromus japonicus, and Cyperus species from the annual group, and, amongst the



3. The herbicide conbination as claimed in claim1l or 2 which additionally
conprises one or nore further conponents selected fromthe group consisting
of agrochenically active conpounds of a different type, formulation
auxiliaries and additives customary in crop protection. 5 4. The herbicide
combi nation as claimed in one or nore gof claims 1 to 3 which additionally
conprises one or nore safeners. 5. A method for controlling harnful plants
whi ch conpri ses applying a herbicide 10 conbination as defined in one or
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elapsed, they die completely.

If the active compounds are applied post-emergence to the green parts of the plants,
growth likewise stops drastically a very short time after the treatment and the weed
20 plants remain at the growth stage of the point of time of application, or they die
completely after a certain time, so that in this manner competition by the weeds,
which is harmful to the crop plants, is eliminated at a very early point in time and in a

sustained manner.

25  The herbicidal compositions according to the invention are distinguished by a rapidly
commencing and long-lasting herbicidal action. As a rule, the rainfastness of the
active compounds in the combinations according to the invention is advantageous. A
particular advantage is that the dosages of the compounds (A) and (B), which are
used in the combinations and are effective, can be adjusted to such a low quantity

30 that their soil action is optimally low. Not only does this allow them to be employed in

sensitive crops in the first place, but groundwater contaminations are virtually
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The abovementioned properties and advantages are of benefit for weed control
practice to keep agricultural crops free from undesired competing plants and thus to
15 safeguard and/or increase the yields from the qualitative .and quantitative point of
view. These novel combinations markedly exceed the technical state of the art with a
view to the properties described.
While the combinations according to the invention have an outstanding herbicidal
activity against monocotyledonous and dicotyledonous weeds, the crop plants are
20 damaged only to a minor extent, if at all.
Moreover, some of the compositions according to the invention have outstanding
growth-regulatory properties on the crop plants. They engage in the plants’
metabolism in a regulatory manner and can thus be employed for provoking directed
effects on plant constituents and to facilitate harvesting such as for example by
25 triggering desiccation and stunted growth. Moreover, they are also suitable for the
general control and inhibition of undesired vegetative growth without simultaneously
destroying the plants. An inhibition of vegetative growth is very important in a large
number of monocotyledonous and dicotyledonous crops since yield losses as a
result of lodging can thus be reduced, or prevented completely.
30
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5 as resistances to herbicidal compositions or resistances to plant diseases or
causative agents of plant diseases such as particular insects or microorganisms
such as fungi, bacteria or viruses. Other particular properties relate, for example, to
the harvested material with regard to quantity, quality, storability, composition and
specific constituents. Thus, for example, transgenic plants are known whose starch
10 content is increased or whose starch quality is altered, or those where the harvested
material has a different fatty acid composition.

Conventional methods of generating novel plants which have modified properties in
comparison to plants occurring to date consist, for example, in traditional breeding
15 methods and the generation of mutants (see, for examplé, US 5,162,602; US
4,761,373; US 4,443,971). Alternatively, novel plants with altered properties can be
generated with the aid of recombinant methods (see, for example, EP-A-0221044,
EP-A-0131624). For example, the following have been described in several cases:
- the modification, by recombinant technology, of crop plants with the aim of
20 modifying the starch synthesized in the plants (for example WO 92/1 1376,
WO 92/14827, WO 91/19806),
- transgenic crop plants which exhibit resistances to other herbicides, for
example to sulfonylureas (EP-A-0257993, US-A-5013659),
- transgenic crop plants with the capability of producing Bacillus thuringiensis
25 toxins (Bt toxins), which make the plants resistant to certain pests
(EP-A-0142924, EP-A-0193259),
- transgenic crop plants with a modified fatty acid composition (WO 91/13972).

A large number of techniques in molecular biology are known in principle with the aid
30 of which novel transgenic plants with modified properties can be generated: see, for

example, Sambrook et al., 1989, Molecular Cloning, A Laboratory Manual, 2"
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in Plant Science" 1 (1996) 423-431).

5  To carry out such recombinant manipulations, nucleic acid molecules which allow
mutagenesis or sequence changes by recombination of DNA sequences can be
introduced into plasmids. For example, the abovementioned standard methods allow
base exchanges to be carried out, subsequences to be removed, or natural or
synthetic sequences to be added. To connect the DNA fragments to each other,

10  adapters or linkers may be added to the fragments.

For example, the generation of plant cells with a reduced activity of a gene product
can be achieved by expressing at least one corresponding antisense RNA, a sense
RNA for achieving a cosuppression effect or by expressing at least one suitably

15  constructed ribosome which specifically cleaves transcribts of the abovementioned
gene product.

To this end, it is possible to use DNA molecules which encompass the entire coding
sequence of a gene product inclusive of any flanking sequences which may be

20 present, and also DNA molecules which only encompass portions of the coding
sequence, it being necessary for these portions to be long enough to have an
antisense effect in the cells. The use of DNA sequences which have a high degree
of homology to the encoding sequences of a gene product, but are not completely
identical to them, is also possible.

25
When expressing nucleic acid molecules in plants, the protein synthesized can be
localized in any desired compartment of the plant cell. However, to achieve
localization in a particular compartment, it is possible, for example, to link the coding
region with DNA sequences which ensure localization in a particular compartment.

30 Such sequences are known to those skilled in the art (see, for example, Braun et al.,
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species, i.e. not only monocotyledonous, but also dicotyledonous, plants. Thus,
transgenic plants can be obtained whose properties are altered by overexpression,
suppression or inhibition of homologous (= natural) genes or gene sequences or the
expression of heterologous (= foreign) genes or gene sequences.

10 The invention therefore also relates to a method of controlling undesired vegetation,
preferably in plant crops such as cereals (e.g. wheat, barley, rye, oats, rice, corn,
millet), sugar beet, sugar cane, oilseed rape, cotton and soya beans, especially
preferably in monocotyledonous crops such as cereals, for example wheat, barley,
rye, oats, rice, corn and millet, which comprises applying one or more herbicides of

15  type (A) together with one or more herbicides of type (B) io the harmful plants, parts
of these plants, plant seeds or the area where the plants grow, for example the area

under cultivation.

The plant crops can also have been genetically modified or been obtained by
20 mutation selection and are preferably tolerant to acetolactate synthase (ALS)
inhibitors.

The invention also relates to the use of the inventive combinations of compounds
(A)+(B) for controlling harmful plants, preferably in plant crops.

25
The herbicidal compositions according to the invention can also be used non-
selectively for controlling unwanted vegetation, for example in plantation crops, in

the borders of paths, in squares, in industrial plants or in railroad instalations.

30 The active compound combinations according to the invention can exist not only as

mixed formulations of the two components (A) and (B), if appropriate together with
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The compounds (A) and (B) or their combinations can be formulated in various
ways, depending on the prevailing biological and/or chemical-physical parameters.
The following are examples of general possibilities for formulations: wettable
powders (WP), water-soluble concentrates, emulsifiable concentrates (EC), aqueous

10  solutions (SL), emulsions (EW) such as oil-in-water and water-in-oil emulsions,
sprayable solutions or emulsions, suspension concentrates (SC), oil- or water-based
dispersions, suspoemulsions, dusts (DP), seed-dressing materials, granules for soil
application or for broaqcasting, or water-dispersible granules (WG), ULV
formulations, microcapsules or waxes.

15
The individual formulation types are known in principle and are described for
example, in: Winnacker-Kichler, "Chemische Technologie", Volume 7, C. Hauser
Verlag Munich, 4" Edition, 1986; van Valkenburg, "Pesticide Formulations", Marcel
Dekker N.Y., 1973; K. Martens, "Spray Drying Handbook", 3rd Ed. 1979, G.

20 Goodwin Ltd. London.
The formulation auxiliaries required, such as inert materials, surfactants, solvents
and other additives are also known and are described, for example, in Watkins,
"Handbook of Insecticide Dust Diluents and Carriers", 2nd Ed., Darland Books,
Caldwell N.J.; H.v. Olphen, "Introduction to Clay Colloid Chemistry"; 2nd Ed., J.

25 Wiley & Sons, N.Y. Marsden, "Solvents Guide", 2nd Ed., Interscience, N.Y. 1950;
McCutcheon's, "Detergents and Emulsifiers Annual”, MC Publ. Corp., Ridgewood
N.J.; Sisley and Wood, "Encyclopedia of Surface Active Agents", Chem. Publ. Co.
Inc., N.Y. 1964; Schénfeldt, "Grenzflachenaktive Athylenoxidaddukte" [Surface-
active ethylene oxide adducts], Wiss. Verlagsgesellschaft, Stuttgart 1976,

30 Winnacker-Kichler, "Chemische Technologie", Volume 7, C. Hauser Verlag Munich,
4" Edition 1986.
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substances, such as other herbicides, fungicides or insecticides, and with safeners,
fertilizers and/or growth regulators, may also be prepared, for example in the form of
a readymix or a tank mix.

5 Wettable powders (sprayable powders) are products which are uniformly dispersible
in water and which, besides the active compound, also comprise ionic or nonionic
surfactants (wetters, dispersants), for example polyoxethylated alkylphenols,
polyethoxylated fatty alcohols or fatty amines, alkanesulfonates or
alkylbenzenesulfonates, sodium lignosulfonate, sodium 2,2'-dinaphthylmethane-6,6'-

10 disulfonate, sodium dibutylnaphthalenesulfonate or else sodium oleoylmethyltauride,
in addition to a diluent or inert material.

Emulsifiable concentrates are prepared by dissolving the active compound in an
organic solvent, for example butanol, cyclohexanone, dimethylformamide, xylene or

15 else higher-boiling aromatics or hydrocarbons with additidn of one or more ionic or
nonionic surfactants (emulsifiers). Examples of emulsifiers which may be used are:
calcium salts of alkylarylsulfonic acids, such as calcium dodecylbenzene sulfonate,
or nonionic emulsifiers such as fatty acid polyglycol esters, alkylaryl polyglycol
ethers, fatty alcohol polyglycol ethers, propylene oxide/ethylene oxide condensates,

20 alkyl polyethers, sorbitan fatty acid esters, polyoxyethylene sorbitan fatty acid esters
or polyoxethylene sorbitol esters.

Dusts are obtained by grinding the active compound with finely divided solid
materials, for example talc, natural clays such as kaolin, bentonite and pyrophyliite,
25 or diatomaceous earth.

Suspension concentrates (SC) can be water- or oil-based. They can be prepared, for

example, by wet grinding by means of commercially available bead mills and, if

appropriate, addition of further surfactants as they have already been mentioned for
30 example above in the case of the other formulation types.
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example above in the case of the other formulation types.

Granules can be prepared either by spraying the active compound onto adsorptive,
granulated inert material or by applying active compound concentrates to the surface
of carriers such as sand, kaolinites or granulated inert material with the aid of
binders, for example polyvinyl alcohol, sodium polyacrylate or else mineral oils.

10  Suitable active compounds may also be granulated in the manner conventionally
used for the production of fertilizer granules, if desired in a mixture with fertilizers. As
a rule, water-dispersible granules are prepared by customary processes such as
spray drying, fluidized-bed granulation, disk granulation, mixing with high-speed
mixers and extrusion without solid inert material. Regarding the production of disk

15  granules, fluidized-bed granules, extruder granules and épray granules, see, for
example, the methods in "Spray-Drying Handbook" 3rd ed. 1979, G. Goodwin Ltd.,
London; J.E. Browning, "Agglomeration”, Chemical and Engineering 1967, page 147
et seq; "Perry's Chemical Engineer's Handbook", 5th Ed., McGraw-Hill, New York
1973, pp. 8-57.

20 As regards further details on the formulation of crop protection products, see, for
example, G.C. Klingmam, "Weed Control as a Science", John Wiley and Sons, Inc.,
New York, 1961, pages 81-96 and J.D. Freyer, S.A. Evans, "Weed Control
Handbook", 5th Ed., Blackwell Scientific Publications, Oxford, 1968, pages 101-103.

25  As a rule, the agrochemical formulations comprise 0.1 to 99 percent by weight, in
particular 2 to 95% by weight, of active compounds of the types A and/or B, the
following concentrations being customary, depending on the type of formulation:
The active compound concentration in wettable powders is, for example,
approximately 10 to 95% by weight, the remainder to 100% by weight being

30 composed of customary formulation constituents. In the case of emulsifiable

concentrates, the active compound concentration may amount to, for example, 5 to
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active compound content depends partly on whether the active compound is present
5 in liquid or solid form and on which granulation auxiliaries and fillers are being used.
As a rule, the content amounts to between 10 and 90% by weight in the case of the

water-dispersible granules.

In addition, the abovementioned active compound formulations may comprise, if
10  appropriate, the conventional adhesives, wetters, dispersants, emulsifiers,
preservatives, antifreeze agents, solvents, fillers, colorants, carriers, antifoams,

evaporation inhibitors, pH regulators or viscosity regulators.

The herbicidal action of the herbicide combinations according to the invention can
15 be improved, for example, by surfactants, preferably by Wetters from the group of
the fatty alcohol polyglycol ethers. The fatty alcohol polyglycol ethers preferable
contain 10 — 18 carbon atoms in the fatty alcohol radical and 2 — 20 ethylene oxide
units in the polyglycol ether moiety. The fatty alcohol polyglycol ethers can be
nonionic or ionic, for example in the form of fatty alcohol polyglycol ethers sulfates,
20  which can be used, for example, as alkali metal salts (e.g. sodium salts or potassium
salts) or ammonium salts, but also as alkaline earth metal salts such as magnesium

salts, such as sodium C42/C14-fatty alcohol diglycol ether sulfate (Genapol® LRO,

Clariant); see, for example, EP-A-0476555, EP-A-0048436, EP-A-0336151 or US-A-
4,400,196 and also Proc. EWRS Symp. "Factors Affecting Herbicidal Activity and

25  Selectivity", 227 - 232 (1988). Nonionic fatty alcohol polyglycol ethers are, for
example, (C10-C1s)-, preferably (C1o-C14)-fatty alkohol polyglycol ethers containing 2
— 20, preferably 3 — 15, ethylene oxide units (e.g. isotridecyl alcohol polyglycol
ether), for example from the Genapo|® series, such as Genapol® X-030, Genapol® X-
060, Genapol® X-080 or Genapol® X-150 (all from Clariant GmbH). Moreover, it is

30 known that fatty alcohol polyglycol ethers such as nonionic or ionic fatty alcohol

polyglycol ethers (for example fatty alcohol polyglycol ether sulfates) are also
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The herbicidal effect can also be increased using vegetable oils. The term vegetable

5 oils is to be understood as meaning oils from oil-plant species, such as soya oil,
rapeseed oil, corn oil, sunflower oil, cottonseed oil, linseed oil, coconut oil, paim oil,
safflower oil or castor oil, in particular rapeseed oil, and their transesterification
products, for example alkyl esters, such as rapeseed oil methyl ester or rapeseed oil
ethyl ester.
10

The vegetable oils are preferably esters of C10-C22-, preferably Ci2-Cpo-fatty acids.
The C40-Co-fatty acid esters are, for example, esters of unsaturated or saturated
C10-Coo-fatty acids, in particular those with an even number of carbon atoms, for
example erucic acid, lauric acid, palmitic acid and, in particular, C1g-fatty acids such

15 as stearic acid, oleic acid, linoleic acid or linolenic acid.

Examples of C4o-Coo-fatty acid esters are esters obtained by reacting glycerol or
glycol with the C4o-Coo-fatty acids as they exist, for example in oils from oil-plant
species, or C4-Cyp-alkyl-C4oCaoo-fatty acid esters as can be obtained, for example, by

20 transesterification of the abovementioned glyceroi- or glycol-Co-C2.-fatty acid esters
with C4-Cgp-alcohols (for example methanol, ethanol, propanol or butanol).
Transesterification can be carried out by known methods as are described, for
example, in Rdmpp Chemie Lexikon, 9th edition, volume 2, page 1343, Thieme
Verlag Stuttgart.

25
Preferred C4-Cyo-alkyl-C10-Coo-fatty acid esters are the methyl, ethyl, propyl, butyl, 2-
ethylhexyl and dodecyl esters. Preferred glycol- and glycerol-C1o-C2o-fatty acid
esters are the uniform or mixed glycol esters and glycerol esters of C1o-Cao-fatty
acids, in particular those fatty acids which have an even number of carbon atoms,

30 for example erucic acid, lauric acid, palmitic acid and, in particular, Ce-fatty acids
such as stearic acid, oleic acid, linolic acid or linolenic acid.
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additives, in particular those based on rapeseed oil such as Hasten® (Victorian
Chemical Company, Australia, hereinbelow termed Hasten, main constituent:
5 rapeseed oil ethyl ester), Actirob®B (Novance, France, hereinbelow termed ActirobB,
main constituent: rapeseed oil methyl ester), Rako-Binol® (Bayer AG, Germany,
termed Rako-Binol hereinbelow, main constituent: rapeseed oil), Renol® (Stefes,
Germany, termed Renol hereinbelow, vegetable oil constituent: rapeseed oil methyl
ester), or Stefes Mero® (Stefes, Germany, hereinbelow termed Mero, main

10 constituent: rapeseed oil methyl ester).

For use, the formulations, which are present in commercially available form, are
optionally diluted in the customary manner, for example using water in the case of
wettable powders, emulsifiable concentrates, dispersions and water-dispersible

15 granules. Preparations in the form of dusts, soil granu|es; granules for broadcasting
and sprayable solutions are usually not diluted further with other inert substances
prior to use.

The active compounds can be applied to the plants, parts of the plants, seeds of the
20 plants or the area under cultivation (soil of a field), preferably to the green plants and

parts of the plants and, if appropriate, additionally to the soil of the field.

One possible use is the joint application of the active compounds in the form of tank

mixes, the concentrated formulations of the individual active compounds, in optical

formulations, jointly being mixed with water in the tank and the resulting spray

25  mixture being applied.

A joint herbicidal formulation of the combination according to the invention of the
active compounds (A) and (B) has the advantage of being easier to apply since the
quantities of the components are already presented in the correct ratio to each

30 other. Moreover, the adjuvants in the formulation can be matched optimally to each
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A. General formulation examples

a) A dust is obtained by mixing 10 parts by weight of an active compound /
active compound mixture and 90 parts by weight of talc as inert material and
comminuting the mixture in a hammer mill.

10 b) A wettable powder which is readily dispersible in water is obtained by mixing
25 parts by weight of an active compound / active compound mixture, 64
parts by weight of kaolin-containing quartz as inert material, 10 parts by
weight of potassium lignosulfonate and 1 part by weight of sodium
oleoylmethyltaurinate as wetter and dispersant, and grinding the mixture in a

15 pinned-disk mill |

c) A dispersion concentrate which is readily dispersible in water is obtained by
mixing 20 parts by weight of an active compound / active compound mixture
with 6 parts by weight of alkylphenol polyglycol ether (® Triton X 207), 3 parts

20 by weight of isotridecanol polyglycol ether (8 EO) and 71 parts by weight of
paraffinic mineral oil (boiling range for example approx. 255 to 277°C), and

grinding the mixture in a ball mill to a fineness of below 5 microns.

d) An emulsifiable concentrate is obtained from 15 parts by weight of an active
25 compound / active compound mixture, 75 parts by weight of cyclohexanone

as solvent and 10 parts by weight of oxethylated nonylphenol as emulsifier.

e) Water-dispersible granules are obtained by mixing
75 parts by weight of an active compound / active compound mixture,
30 10 parts by weight of calcium lignosulfonate,
5 parts by weight of sodium lauryl sulfate,

kapptirpsstedsefbinaons |
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7 parts by weight of kaolin,

grinding the mixture on a pinned-disk mill and granulating the powder in a

fluidized bed by spraying on water as granulation liquid.

f) Water-dispersible granules are also obtained by homogenizing and
precomminuting, in a colloid mill,
25 parts by weight of an active compound / active compound mixture,
5 parts by weight of sodium 2,2"-dinaphthyimethane-6,6'-disulfonate,
10 2 parts by weight of sodium oleoylmethyltaurinate,
1 part by weight of polyvinyl alcohol,
17 parts by weight of calcium carbonate and
50 parts by weight of water,
subsequently grinding the mixture in a bead mill and atomizing and drying the

15 resulting suspension in a spray tower by means of a single-substance nozzle.
B. Biological Examples

Herbicidal action (outdoor trials)
20
The seeds or rhizome pieces of typical harmful plants were planted and grown under
natural outdoor conditions. After the harmful plants had emerged, they were treated,
as a rule at the 2- to 4-leaf stage, with various dosages of the compositions
according to the invention at a water application rate of 100 to 400 I/ha (converted).
25
After the treatment (approx. 4 - 6 weeks after application), the herbidical activity of
the active compounds or active compound mixtures was scored visually by
comparing the treated plots with the untreated control plots. Damage and
development of all above-ground parts of the plants was recorded. Scoring was

30 done on a percentage scale (100% action = all plants dead; 50% action = 50% of
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independent use of the active compounds (A) and (B) is stated in brackets and
5 where g of AS/ha denotes grams of active substance per hectare.
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Example 1:
Setaria viridis Wheat
Active compound(s) g of AS/ha o
% activity % damage

A) (A1.1)° 7.5 35 0

B) flucarbazone (B1) 10 40 5
A+B 75+10 85 (35 + 40) 5

(A1.1) S = mesosulfuron-methyl (A1.1) + safener mefenpyr-diethyl (S1-1)

5

Example 2:

Veronica

1 Wheat
Active compound(s) g of AS/ha hederifolia
% damage

% activity
A) (A1.1) S 5 30 0
B) picolinafen (B6) 30 65 0
A+B 5+30 98 (30+65) 1
C) cinidon-ethyl (B7) 50 25 5
A+C 5+50 75 (30+25) 5

(A1.1) $ = mesosulfuron-methyl (A1.1) + safener mefenpyr-diethyl (S1-1)
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Example 3:

Veronica

; . Wheat
Active compound(s) g of AS/ha hederifolia
% damage

% activity
A) (A2.2) ° 2.5 0 0
B) cinidon-ethyl (B7) 25 35 0
A+B 2.5+25 65 (0+35) 0
C) picolinafen (B6) 5 55 0
A+C - 2.5+5 75 (0+55) 0
D) florasulam (B3) 4 60 0
A+D 2.5+4 65 (0+60) 0

(A2.2) S = jodinosulfuron-methyl sodium (A2.2) + safener mefenpyr-diethyl (S1-1)
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1. A herbicide combination comprising an effective amount of components (A)
and (B), where

5 (A) denotes one or more herbicides selected from the group of the compounds of
the formula (I} and their salts

COOR' OCH,
0 N
SOZNH—C—-NH—</ 7 )
| N=
R2 R3

in which :

10 R’ is (C4-Cg)-alkyl, (C3-Cs)-alkenyl, (Cs-Cs)-alkynyl or (C4-C4)-alkyl which is mono-
to tetrasubstituted by radicals selected from the group consisting of halogen
and/or (C4-Cy)-alkoxy,

R? sl or CH;NHSO,CH,,
R®  is methyl or methoxy and
15 Z is N or CH;

(B) denotes one or more herbicides which act selectively in some
monocotyledonous crops against monocotyledonous and/or dicotyledonous
harmful plants, which herbicides are selected from the group of compounds

20 consisting of
(B1) flucarbazone,
(B2) BAY MKH 6561 (procarbazone),
(B3) florasulam,
(B4) halosulfuron,
25 (B5) tritosulfuron,
(B6) picolinafen,
(B7) cinidon-ethyl,
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except for herbicide combinations comprising (A) one or more herbicides
selected from the group consisting of the compounds of the formula (1) and
their salts in which R’ = (C4-Cg)-alkyl, (C3-C4)-alkenyl, (C3-Ca)-alkynyl or (C4-
20 C4)-alkyl which is mono- to tetrasubstituted by radicals selected from the
group consisting of halogen and (C1-C;)-alkoxy, R? = CHoNHSO2CHs, R®=
methoxy and Z = CH, and (B) one or more herbicides selected from the group
of the compounds metosulam (B9), flupoxam (B13), prosulfocarb (B14) and
flurtamone (B15).
25
2. The herbicide combination as claimed in claim 1 which comprises, as
component (A), one or more compounds selected from the group consisting of
mesosulfuron-methyl, mesosulfuron-methyl sodium, iodinosulfuron-methyl and

iodinosulfuron-methyl sodium.
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4. The herbicide combination as claimed in one or more of claims 1 to 3 which

additionally comprises one or more safeners.

5. A method for controlling harmful plants which comprises applying a herbicide
10 combination as defined in one or more of claims 1 to 4 onto the plants, parts of

plants, plant seeds or the area where the plants grow.

6. The method as claimed in claim 5 for the selective control of harmful plants in
plant crops.

15
7. The method as claimed in claim 6 for the control of harmful plants in crops of
monocotyledonous plants.

8. The method as claimed in claim 6 or 7 in which the plant crops are genetically
20 modified or have been obtained by mutation/selection.

9. The use of the herbicide combination defined in any of claims 1 to 4 for

controlling harmful plants.



