wo 20107151622 A2 [ 0K OO OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /’@T‘?’i‘\
International Bureau v{ ’0
&)
(43) International Publication Date N\

29 December 2010 (29.12.2010)

(10) International Publication Number

WO 2010/151622 A2

(51) International Patent Classification:
AOIN 57/20 (2006.01)

(21) International Application Number:

PCT/US2010/039757

(22) International Filing Date:

24 June 2010 (24.06.2010)
(25) English
(26)

(30)

Filing Language:
Publication Language: English

Priority Data:
61/220,332
61/255,649

25 June 2009 (25.06.2009)
28 October 2009 (28.10.2009)

Us
Us

Applicant (for all designated States except US): DOW
AGROSCIENCES LLC [US/US]; 9330 Zionsville
Road, Indianapolis, IN 46268-1054 (US).

1

(72)
(73)

Inventors; and

Inventors/Applicants (for US only): ZHANG, Hong
[US/US]; 915-358 Dartmouth Street, Carmel, IN 46032
(US). TANK, Holger [DE/US]; 1172 Huntington Woods
Point, Zionsville, IN 46077 (US). LI, Mei [CN/US];
13679 Cunningham Drive, Westfield, IN 46074 (US).
LIU, Lei [US/US]; 1501 Brookmill Court, Carmel, IN
46032 (US). WILSON, Stephen [US/US]; 776 Sugar-
bush Drive, Zionsville, IN 46077 (US). QIN, Kuide [CN/
US]; 13179 Lamana Place, Westfield, IN 46074 (US).
OUSE, David [US/US]; 8315 Mockingbird Lane, Indi-
anapolis, IN 46256 (US).

Agent: MIXAN, Craig; 9330 Zionsville Rd, Indianapo-
lis, Indiana 46268 (US).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(i1))

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: HERBICIDAL CONCENTRATE COMPOSITIONS CONTAINING GLYPHOSATE AND DICAMBA SALTS

(57) Abstract: The mixture of potassium or certain amine salts of glyphosate and dicamba allows the preparation of high-strength
liquid compositions containing greater than 300 gae/L of total active ingredient loading if the pH is adjusted between about 6.0
and about 8.0. Compositions are particularly well-suited for herbicidal applications on crops that are resistant or tolerant to both
glyphosate and dicamba.



10

15

20

25

WO 2010/151622 PCT/US2010/039757

HERBICIDAL CONCENTRATE COMPOSITIONS CONTAINING
GLYPHOSATE AND DICAMBA SALTS

The present invention relates to herbicidal compositions containing salts of N-

(phosphono-methyl)-glycine (glyphosate) and 3,6-dichloro-2-methoxybenzoic acid (dicamba).

Glyphosate and dicamba are known, effective herbicides. Various formulations are
currently marketed, many of which are aqueous solutions that can be used as is or diluted
prior to use. Typically both the glyphosate and the dicamba are provided as salts, which
exhibit sufficiently high solubility in water to provide a high-strength herbicidal formulation.
Pre-mix formulations of glyphosate isopropylamine (IPA) salt and dicamba IPA salt are
known in the industry and typically used for the control or suppression of emerged weeds in
fallow and reduced tillage systems. However, the total active ingredient loading (grams acid
equivalent per liter [gae/L.] glyphosate IPA + gae/l. dicamba IPA) in the commercially
available formulations is limited to less than 300 gae/L if the ratio of glyphosate (gae/L) to
dicamba (gae/L) is between the desired ratios of 1:1 to 3:1. A higher-strength formulation is
desirable for a variety of economic and environmental reasons. For example, it is desirable to
provide a high-strength formulation to reduce shipping and handling costs and to reduce the
amount of packaging material that must be disposed. The high-strength formulations should
be stable and retain potency during storage and shipping. Furthermore, the high-strength
formulation should be a homogeneous liquid that is stable at temperatures at least as high as
50 °C and should not exhibit any precipitation or phase separation at temperatures at least as

low as 0 °C.

It has now been found that the mixture of potassium or certain amine salts of
glyphosate and dicamba allows the preparation of high-strength liquid compositions
containing up to or greater than 450 gae/L of total active ingredient loading if the pH is
adjusted to 6.0 to 8.0. The present invention provides a homogeneous, stable, high-strength

aqueous herbicidal concentrate composition comprising:

(a) water,

(b) a glyphosate potassium or amine salt, and

(c) a dicamba potassium or amine salt,
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in which (i) the glyphosate salt is potassium or a secondary, tertiary or quaternary
alkylamine or a primary, secondary, tertiary or quaternary alkanolamine, alkylalkanolamine or
alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are saturated and contain from
C;-C4 carbon atoms individually, (ii) the dicamba salt is potassium or a secondary, tertiary or
quaternary alkylamine or a primary, secondary, tertiary or quaternary alkanolamine,
alkylalkanolamine or alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are
saturated and contain from C;-C,4 carbon atoms individually, (iii) the composition contains a
total active ingredient loading of at least 300 gae/L of the glyphosate salt and the dicamba
salt, (iv) the acid equivalent weight ratio of the glyphosate salt in grams acid equivalent per
liter (gae/L) to the dicamba salt in gae/L. is from 1:1 to 3:1, and (v) the pH is from 6.0 to 8.0.
Furthermore, one or more cosolvents and/or efficacy-enhancing surfactants can optionally be
incorporated into the high-strength composition while still maintaining the high loading.
Optionally, a second auxin type herbicide can be incorporated in the composition. Auxin type
herbicides include chlorophenoxy acids such as 2.4-dichlorophenoxy acetic acid [2,4-D], 2,4-
dichlorophenoxy butyric acid [2,4-DB], (4-chloro-2-methylphenoxy)acetic acid [MCPA] and
4-(4-chloro-2-methylphenoxy)butanoic acid [MCPB]; pyridine carboxylic acids such as
picloram, aminopyralid, fluroxypyr, clopyralid and triclopyr; and quinoline carboxylic acids

such as quinmerac and quinclorac.

In still yet another form, the present invention provides a method of treating plants
with the herbicidal composition. The composition is typically applied as a post-emergent
herbicide. While the composition can be applied as a highly concentrated solution, it is
preferably diluted with water prior to application to the plants. While the composition can be
used in a burn-down situation, it is particularly well-suited for application to crops that are

resistant or tolerant to both glyphosate and dicamba.

In general the present invention is directed to a homogeneous, stable, high-strength
aqueous herbicidal concentrate composition containing a mixture of potassium or amine salts
of glyphosate with potassium or amine salts of dicamba. More specifically, the present

invention provides a high-strength aqueous herbicidal concentrate composition comprising:

(a) water,

(b) a glyphosate potassium or amine salt
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(c) a dicamba potassium or amine salt,

in which (i) the glyphosate salt is potassium or a secondary, tertiary or quaternary
alkylamine or a primary, secondary, tertiary or quaternary alkanolamine, alkylalkanolamine or
alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are saturated and contain from
C,-C, carbon atoms individually, (ii) the dicamba salt is potassium or a secondary, tertiary or
quaternary alkylamine or a primary, secondary, tertiary or quaternary alkanolamine,
alkylalkanolamine or alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are
saturated and contain from C;-C, carbon atoms individually, (iii) the composition contains a
total active ingredient loading of at least 300 gae/L. of the glyphosate amine salt or potassium
salt and the dicamba amine salt or potassium salt, (iv) the acid equivalent weight ratio of the

glyphosate salt to the dicamba salt is from 1:1 to 3:1, and (v) the pH is from 6.0 to 8.0.

The salts of glyphosate of the present invention may be potassium or a secondary,
tertiary or quaternary alkylamine or a primary, secondary, tertiary or quaternary alkanolamine,
alkylalkanolamine or alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are
saturated and contain from C;-C,4 carbon atoms individually. Examples of preferred amine
salts include monoethanolamine, dimethylethanolamine, dimethylamine, diglycolamine [2-(2-
aminoethoxy)ethanol] or choline (2-hydroxyethyltrimethylammonium) salts. The salts of
dicamba of the present invention may be potassium or a secondary, tertiary or quaternary
alkylamine or a primary, secondary, tertiary or quaternary alkanolamine, alkylalkanolamine or
alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are saturated and contain from
C,-C,4 carbon atoms individually. Examples of preferred amine salts include dimethylamine,
monoethanolamine, dimethylethanolamine, choline or diglycolamine [2-(2-aminoethoxy)-

ethanol] salts. The amine salts of glyphosate and dicamba can either be the same or different.

The herbicidal composition includes the glyphosate potassium or amine salt and the
dicamba potassium or amine salt in an amount sufficient to provide the high-strength
composition. In preferred embodiments, the high-strength herbicidal composition includes a
total active ingredient loading greater than 300 gae/L. based on the total glyphosate salt and
dicamba salt; preferably, the high-strength herbicidal composition includes greater than 400
gae/L. based on the total glyphosate salt and dicamba salt; more preferably, the high-strength

herbicidal composition includes greater than 450 gae/L. based on the total glyphosate salt and
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dicamba salt; most preferably, the high-strength herbicidal composition includes greater than

470 gae/L. based on the total glyphosate salt and dicamba salt.

In the compositions of the present invention, the weight ratio of the glyphosate
potassium or amine salt to the dicamba potassium or amine salt expressed as gae/L. is from

1:1 to 3:1, more preferably from 1.5: 1 to 3: 1.

In preferred embodiments, the present invention includes a high-strength herbicidal
composition that is storage stable at high temperatures. That is, the composition forms a
homogeneous, stable solution that does not exhibit cloudiness under the storage conditions.
More preferably, the compositions of the present invention are stable at temperatures greater

than or equal to 50 °C; most preferably, at atemperature equal to or greater than 60 °C.

Furthermore, the herbicidal composition also does not exhibit phase separation or
precipitation (or crystallization) of any of the components at low temperatures. For example,
the high-strength composition remains a solution at temperatures below 0 °C, more preferably

at temperatures below -10 °C, and most preferably at temperatures below -20 °C.

To maintain such stability the pH of the composition of the present invention should
be adjusted to from between 6.0 to 8.0. The preferred pH is from between 6.5 to 7.5. The pH
of the composition of the present invention can be conveniently controlled by preparing the
high-strength aqueous herbicidal concentrate composition by neutralizing the glyphosate and
dicamba acids with aqueous solutions of KOH or of the appropriate amines and using a slight

excess of KOH or of the appropriate amines to adjust the pH to the desired range.

The high-strength herbicidal composition may optionally include one or more
cosolvent and/or an efficacy-enhancing amount of a surfactant or surfactant mixture. In such
embodiments, the cosolvent and/or surfactant is selected to be compatible in solution with the
high concentration composition. By use of the term “compatible” in the present application,
it will be understood by those skilled in the art to include within its meaning that the resulting
solution does not exhibit a phase separation or precipitation in the composition that can be
initially observed as a cloudiness and which is typically determined at a specified

temperature.
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Cosolvents conventionally used in the art of formulation and which may also
optionally be used in the present compositions are solvents which are totally miscible with
water, particularly in the presence of electrolytes. Cosolvents particularly well-suited for use
in the present invention are preferably alcohols and glycols containing free hydroxy groups
and include methyl alcohol, ethyl alcohol, isopropyl alcohol, amyl alcohol, ethylene glycol,
propylene glycol, glycerine, propylene glycol monomethyl ether and diethylene glycol
monomethyl ether and the like. Cosolvents can also be polar organic solvents and include
dimethyl sulfoxide, N, N-dimethylformamide, tetrahydrofuran, mixture of N, N-dimethyl

capramide and N, N-dimethyl caprylamide or N-methylpyrrolidone and the like.

The cosolvent can be included in the herbicidal composition in a desired
concentration. If a cosolvent is used, the herbicidal composition includes the cosolvent in
amounts between 20 g/I. and 200 g/L., more preferably in amounts between 50 g/I. and 100
g/L.

Surfactants conventionally used in the art of formulation and which may also
optionally be used in the present compositions are described, infer alia, in “McCutcheon’s
Detergents and Emulsifiers Annual,” MC Publishing Corp., Ridgewood, New Jersey, 1998
and in “Encyclopedia of Surfactants,” Vol. I-III, Chemical Publishing Co., New York, 1980-
81. Surfactants particularly well-suited for use in the present invention are preferably
selected to include one or more of the following types of compounds: alkylamine surfactants
having 8 to 22 carbon atoms, such as Armeen DMTD, and Duomeen TTM; alkoxylated
alkylamine surfactants having 8 to 22 carbon atoms and a total of 1 — 20 alkylene oxide
groups, available for example from Akzo Nobel as Ethomeen™ C/12, Ethomeen T/12,
Ethomeen '1/20, Ethoduomeen T/13, and Propomeen 1/12 respectively; ethoxylated
etheramine surfactants, such as Tomah E-14-2, Tomah E-14-5 and Tomah E-17-5
respectively; amine oxide or ethoxylated amine oxide surfactants, such as Aromox C/12 and
Aromox DMC from Akzo Nobel, Ammonyx 1.O and Ammonyx CDO from Stepan, and
Tomah AO-14-2 from Air Products; amidoamine surfactant, such as Adsee C80W from Akzo
Nobel; quaternary ammonium surfactants, such as Akzo Nobel’s Arquad 'T/50, Arquad APA-
E, Duoquad 'T/50, Ethoquad™ /12, Ethoquad 18/12 and Air Products’ Tomah Q-14-2;
amphoteric surfactants, such as Dehyton AB-30 from Cognis, Geronol™ CLI/AS 30 from
Rhodia, and Tego™ Betaine F 50 from Goldschmidt; alcohol ethoxylates, such as Tergito]™

15S20; alcohol ethoxylate phosphate esters such as Geranol CIF/AR from Rhodia;
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alkylpolyglycosides such as Akzo Nobel AG 6202 or AG 6210; or anionic ester derivatives of
alkylpolyglycosides such as the Eucarol™ AGE surfactants.

The surfactant can be included in the herbicidal composition in a desired
concentration. If surfactants are used, preferably the desired concentration is sufficient to
enhance the herbicidal activity of the resulting composition over that observed with a
comparable herbicidal composition without the surfactants. More preferably, the herbicidal
composition includes the surfactant in amounts between 20 g/1. and 200 g/L; most preferably

in amounts between 50 g/I. and 100 g/L..

Optionally, a second auxin type herbicide can be incorporated in the composition.
Auxin type herbicides include chlorophenoxy acids such as 2,4-dichlorophenoxy acetic acid
[2,4-D], 2,4-dichlorophenoxy butyric acid [2,4-DB], (4-chloro-2-methylphenoxy)acetic acid
[MCPA] and 4-(4-chloro-2-methylphenoxy)butanoic acid [MCPB]; pyridine carboxylic acids
such as picloram, aminopyralid, fluroxypyr, clopyralid and triclopyr; and quinoline carboxylic

acids such as quinmerac and quinclorac.

The compositions described herein can be applied to plants in an amount sufficient to
induce an herbicidal effect. For example, a composition prepared according to the present
invention can be applied as an aqueous solution to plants including the plants’ leaves, stems,
branches, flowers and/or fruit. The herbicidal composition can be applied in an herbicidally

effective amount sufficient to inhibit plant growth or kill individual plants.

The agricultural compositions prepared according to the present invention are highly
effective as an herbicide composition against a variety of weeds. The compositions of the
present invention can be used as is or combined with other components including other
agriculturally acceptable adjuvants commonly used in formulated agricultural products, such as
antifoam agents, compatibilizing agents, sequestering agents, neutralizing agents and buffers,
corrosion inhibitors, dyes, odorants, penetration aids, wetting agents, spreading agents, drift
control agents, dispersing agents, thickening agents, freeze point depressants, antimicrobial
agents, crop oil, other biologically and/or agriculturally active components and the like. The
concentrated agricultural compositions are typically diluted in water and then applied by

conventional means well known to those in the art.
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The concentrated agricultural compositions of the present invention are particularly well-
suited for application to crops that are resistant or tolerant to both glyphosate and dicamba. They
can, further, be used in conjunction with glufosinate, 2,4-D or imidazolinones on

glufosinate-tolerant, 2,4-D-tolerant or imidazolinone-tolerant crops.

Example 1: Preparation of glyphosate salt solutions

50-60 g glyphosate technical were mixed with water and reacted with 1.25 molar
equivalents of amine aqueous solutions or potassium hydroxide aqueous solution to form a
homogeneous clear solution at ambient temperature. The pH of the solution was then adjusted
to a range of 6 — 8 (Table 1) using additional amine or potassium hydroxide. Water was

added, if needed, to reach a concentration of glyphosate given in Table 1.

Table 1
Glyphosate Acid Equivalent
Sample ID Salt Type Content pH
(ac wt%) (g ae/l)
G-1-1 Dimethylamine (DMA) 414 505 7.2
G-1-2 Dimethylamine (DMA) 43.8 538 7.2
G-2-1 Monoethanolamine (EA) 42.1 548 7.1
G-3-1 Dimethylethanolamine (DMEA) 42.0 517 7.2
G-3-2 Dimethylethanolamine (DMEA) 39.9 503 7.0
G-4-1 Choline hydroxide (Choline) 41.0 521 7.2
G-4-2 Choline hydroxide (Choline) 40.7 517 7.2
G-5-1 Diglycolamine (DGA) 38.0 517 7.1
G-6-1 Isopropylamine (IPA) 42.4 513 7.3
G-6-2 Isopropylamine (IPA) 45.9 555 7.2
G-7-1 Potassium (K) 35.9 506 7.2
G-7-2 Potassium (K) 37.5 542 7.3




WO 2010/151622 PCT/US2010/039757

Example 2: Preparation of dicamba salt solutions

50-60 g dicamba technical were mixed with water and reacted with 1.05 or higher molar
equivalent amount of amine aqueous solutions or potassium hydroxide aqueous solution to form
a homogenous clear solution at ambient temperature. Water was added, if needed, to reach a

concentration of dicamba given in Table 2.

Table 2
Dicamba Acid Equivalent
Sample ID Amine Type Content pH
(ac wt%) (g ae/l)
D-1-1 Diglycolamine (DGA) 41.5 512 8.0
D-1-2 Diglycolamine (DGA) 43.9 542 7.8
D-2-1 Dimethylamine (DMA) 45.8 546 7.2
D-3-1 Dimethylethanolamine (DMEA) 42.6 517 7.1
D-3-2 Dimethylethanolamine (DMEA) 44.9 538 8.0
D-4-1 Choline hydroxide (Choline) 437 529 7.5
D-5-1 Monoethanolamine (EA) 42.5 514 7.8
D-5-2 Monoethanolamine (EA) 44.3 538 8.0
D-6-1 Isopropylamine (IPA) 41.9 490 8.0
D-7-1 Potassium (K) 41.9 536 10.8

Example 3: Preparation of glyphosate and dicamba mixture compositions

Compositions were prepared by mixing a glyphosate salt solution in Table 1 with a
dicamba salt solution in Table 2 and water if needed. The examples illustrated in Table 3 show
the storage stability of the prior art compositions containing glyphosate and dicamba IPA salts.

The examples given in Table 4 demonstrate the invention.
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Table 3
Glyphosate | Dicamba Total Stqrgge
. salt salt . . . stability *
Formulation . . active Weight ratio of

solution, solution, .
D . . content | glyphosate/dicamba . -10

(amine (amine (g ae/l) Ambient | C

type) type) °

1 G-6, (IPA) | D-6, dPA)| 480 3:1 C C
2 G-6, (IPA) | D-6, IPA)| 480 1.5:1 C C
3 G-6, (IPA) | D-6, dPA)| 480 1:1 C C
4 G-6, (IPA) | D-6, dPA)| 290 3:1 C C
5 G-6, (IPA) | D-6, dPA)| 279 1.5:1 C C
6 G-6, (IPA) | D-6, dPA)| 272 1:1 C C
7 G-6, (IPA) | D-6, IPA)| 283 3:1 H H
8 G-6, (IPA) | D-6, dPA)| 272 1.5:1 H H
9 G-6, (IPA) | D-6, UPA)| 256 1:1 H H

* Storage stability: “C” indicates crystallization of either salt or water in the formulation after 3
days of storage at the given temperature. “H” indicates a homogenous aqueous solution in the
formulation after at least 1 day of storage at the given temperature.
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Example 4: Glyphosate and dicamba compositions with improved cold temperature storage

stability by using co-solvent

Composition (with formulation ID of 10 in Table 4) was prepared by mixing 4.35 g
glyphosate dimethylamine salt solution (G-1-1 in Table 1) with 1.37 g dicamba
diglycolamine salt solution (D-1-2 in Table 2, containing 25 wt% diethylene glycol as
cosolvent) at a weight ratio of 3:1. The total active content is 480 g ae/L.. The final
composition contains 6 wt% diethylene glycol. It formed a clear, homogeneous solution after
preparation at ambient temperature. It remained stable and homogeneous at 54 °C, 0 °C, -10
°C, and -20 °C over 15 days, without phase separation or crystal formation. The compositions

were clear, homogeneous, free-flowing liquids.
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WHAT IS CLAIMED IS:

1. A homogeneous, stable, high-strength aqueous herbicidal concentrate composition

comprising:

(a) water,

(b) a glyphosate potassium or amine salt, and

(c) a dicamba potassium or amine salt,

in which (i) the glyphosate salt is potassium or a secondary, tertiary or quaternary alkylamine
or a primary, secondary, tertiary or quaternary alkanolamine, alkylalkanolamine or
alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are saturated and contain from
C,-C, carbon atoms individually, (ii) the dicamba salt is potassium or a secondary, tertiary or
quaternary alkylamine or a primary, secondary, tertiary or quaternary alkanolamine,
alkylalkanolamine or alkoxyalkanolamine salt, wherein the alkyl and alkanol groups are
saturated and contain from C;-C, carbon atoms individually, (iii) the composition contains a
total active ingredient loading of at least 300 gae/L. of the glyphosate potassium or amine salt
and the dicamba potassium or amine salt, (iv) the acid equivalent weight ratio of the
glyphosate potassium or amine salt to the dicamba potassium or amine salt is from 1:1 to 3:1,

and (v) the pH is from 6.0 to 8.0.

2. A composition of Claim 1 which contains a total active ingredient loading of greater
than 450 grams of acid equivalent of the glyphosate potassium or amine salt and the dicamba

potassium or amine salt.

3. A composition of Claim 1 in which the acid equivalent weight ratio of the glyphosate

potassium or amine salt to the dicamba potassium or amine salt is 1.5:1 to 3:1.

4. A composition of Claim 1 in which the pH is from 6.5 to 7.5.

5. A composition of Claim 1 in which the glyphosate salt is potassium or a

monoethanolamine, dimethylethanolamine, dimethylamine, diglycolamine or choline salt.

6. A composition of Claim 1 in which the dicamba salt is potassium or a dimethylamine,

monoethanolamine, dimethylethanolamine, choline or diglycolamine salt.

15
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7. A composition of Claim 1 which includes at least one cosolvent in amounts between
20 g/L. and 200 g/L.
8. A composition of Claim 1 which includes at least one efficacy enhancing surfactant in

amounts between 20 g/I. and 200 g/L..

9. A composition of Claim 1 which includes a second auxin type herbicide including
chlorophenoxy acids such as 2,4-dichlorophenoxy acetic acid [2,4-D], 2,4-dichlorophenoxy
butyric acid [2,4-DB], (4-chloro-2-methylphenoxy)acetic acid [MCPA] or 4-(4-chloro-2-
methylphenoxy)butanoic acid [MCPB]; pyridine carboxylic acids such as picloram,
aminopyralid, fluroxypyr, clopyralid or triclopyr; or quinoline carboxylic acids such as

quinmerac or quinclorac.

10. A method of controlling undesirable vegetation in crops that are resistant or tolerant to
both glyphosate and dicamba which comprises applying to the undesirable vegetation and the
crops that are resistant or tolerant to both glyphosate and dicamba a water-diluted

composition of any one of Claims 1-9.
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