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HERBICIDAL COMPOSITIONS FOR PADDY FIELD

The present invention relates to herbicidal compositions for paddy field. More specifically
the present invention relates to herbicidal compositions for paddy field containing
herbicidal benzoylcyclohexadiones and certain known herbicidal compounds as effective

components.

Herbicidal benzoylcyclohexadiones are known from WO 98/29406; WO 00/21924; WO
01/07422. Several compounds disclosed in these references show good controlling effect

against paddy weeds

In practice, however, these compounds do not show satisfactory herbicidal effects and/or
phytotoxicity against paddy rice is observed. In practicé, hdwever, the use of the
benzoylcyclohexanediones . known from these publications frequently entails
disadvantages. Thus, the herbicidal activity is not always sufficient, or, if the herbicidal

activity is sufficient, undesired damage to the rice plants is observed.

The activity of herbicides depends, inter alia, on the type of the herbicide employed, its
application rate, the preparation, the harmful plants to be controlled, the climatic
conditions and soil conditions and the like. Another criterion is the duration of action or
degradation rate of the herbicide. Where appropriate, changes in the sensitivity of harmful
plants to an active ingredient, which may occur upon prolonged use or within a
geographically defined area, may also have to be taken into account. Such changes
manifest themselves as more or less pronounced losses of action and can only be

compensated for to a certain extent by increasing the application rates of the herbicides.

Owing to the large number of possible influencing factors, there exists virtually no single
active ingredient which combines the desired properties for the various uses, in particular
with regard to the species of the harmful plants and the climatic zones. What is more,
there are constant demands for achieving the effect with increasingly smaller herbicide
rates. A lesser rate reduces not only the amount of an active ingredient required for
application, but also, as a rule, the amount of formulation auxiliaries required. Both reduce
the financial input and improve the eco-friendliness of the herbicide treatment.

A method which is frequently used for improving the use characteristics of a herbicide is
to combine the active ingredient with one or more other active ingredients which
contribute the desired additional properties. However, _phenomena of physical and

biological incompatibility are frequently observed when several active ingredients are
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used as a combination, for example lack of stability of a coformulation, degradation of an

active ingredient, or antagonism of the active ingredients. In contrast, combinations of

active ingredients.with an advantageous spectrum of action, high stability and the highest

possible synergistically enhanced action, which allows the application rate to be reduced

in comparison with the individual application of the active ingredients to be combined, are

desired.

It is an object of the present invention to provide herbicidal compositions for use in rice

crops, which compositions have improved properties compared with the prior art.

The invention relates to herbicidal compositions comprising an effective content of

(a) at least one of the compounds represented by the formula

(1)

wherein

R1

RZ

represents Cyalkyl,

represents O-R°, SO,-R’, cyanato, cyano, thiocyanato or halogen,

R® and R* each independently represents hydrogen, halogen, C;.alkyl, halo-C.

RS

salkyl, cyano, nitro or SO,-R’,

represents O-(CHz)p-O-(CHg)q-OR7, Cascycloalkyloxy, Csscycloalkyl-Cy4
alkoxy, 2-tetrahydrofuranylmethoxy, 3-tetrahydrofuranylmethoxy, 2-
tetrahydro-2H-pyranylmethoxy, 2-tetrahydrothienylmethoxy, 2-
furanylmethoxy or 2-thienylmethoxy,

represents hydrog‘en, Ci4alkyl or halo-Cy4alkyl,

represents Ci4alkyl, Cg4élkenyl, C.alkynyl, halo-Cy_salkyl, halo-C, 4alkenyl
or halo-C,.alkynyl, '

represents 0, 1, 2, 3, 4, 5 or 6,
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m represents 0,1 or 2,

p represents 2, 3 or 4, and

q represents 2, 3 or 4,

or their agriculturally customary salts, [‘component 8”] and

(b) at least one cbmpbund from the group consisting of the compounds represented
by the following generic names or code numbers: pyraclonil, -HOK201,
naproanilide, A pyrazolate, pyrazoxifen, clomeprop, cumyluron, dimepiperate,
quinoclamine, bensulide, simetryn, butamifos, MCPB and bentazone, [“component
b”]

as effective components.

By means of the above-mentioned compositions of the present invention, surprisingly, a
substantially higher herbicidal effect, in comparison with the case that each active
éompound is singly used, than the sum of the individual effect of each of them, is shown.
Consequently, it becomes possible, in conducting the weed control, to substantially
reduce the concentration of each chemical that has been conventionally used. At the
same time, by means of said compositions, a broad herbicidal spectrum can be obtained
and the application period can be broadened to a long period of time. For example, in the
paddy rice cultivation, they show excellent herbicidal effect in any time of use from the
early period of weed-emergence just after transplantation to growing period. Moreover,
such an excellent herbicidal effect as durability of effect for a long time, excellent residual

effect without phytotoxicity against rice is obtained.

Preferred herbicidal compositions comprise as component a, compound of the formula U]

where:
R'  represents Cisalkyl,
R?Z  represents O-R° SO,-R’, cyanato, cyano, thiocyanato or halogen,

R® and R* each independently represents hydrogen, halogen, Cy.alkyl, halo-Cyalkyl,
cyano, nitro or SOx-R’, ‘

R® represents O-(CHz)p-O-(CHz)q-OR7, Cascycloalkyloxy, Csscycloalkyl-Cq4alkoxy or
2-tetrahydrofuranylmethoxy, - |
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R® represents hydrogen, C,4alkyl or halo-C;_salkyl,

R’ represents Cqyalkyl, ngélkenyl, Ca4alkynyl, halo-C,alkyl, halo-C,4alkenyl or
halo-C;4alkynyl,

n represents 0. 1, 2, 3, 4, 5 or 6,

m represents 0,1 or 2,
p represents 2, 3 or 4, and
q represents 2, 3 or 4,

Particular preferred herbicidal compositions comprise as component (a), a compound 6f
the formula (I) where:

R’ represents methyl,
R?®  represents O-R®,

R®and R* each independently represents hydrogen, chloro, fluoro, methyl, trifluoromethyl,

cyano, nitro or SO-R’,

R® represents O-(CH,),-O-(CH,),-OR’, Csscycloalkyloxy, Csscycloalkyl-Cqalkoxy, 2-
tetrahydrofuranylmethoxy, 3-tetrahydrofuranylmethoxy, 2-tetrahydro-2H-
pyranylmethoxy, 2-tetrahydrothienylmethoxy, 2-furanylmethoxy or 2-
thienylmethoxy,

R®  represents hydrogen,

R”  represents méthyl or ethyl,
n represents 0. 1 or 2, and
m, p and q each represent 2.

Furthermore preferred are herbicidal compositioné that comprise, as component (a), a

compound of the formula (la) with the meanings stated hereinbelow:
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Table 1
OH o0 R
5
(T e
0 R*

No. R® R* R

o, O
(a-1) cl SO,CH; CHz"/\j

o)
(a-2) Cl SO,CH,4 ‘
(a-3) Cl SO,CH, o-<:]

O .
(a-4) cl SO,CHs _\—-<:>
(a-5) cl SO,CH, O(CH,CH,0),CH,CH,
(a-6) CF, SO,CH,CH, O(CH,CH,0),CH,CH;
(3-7) ) Cl SOZCHQCH;; O—q
(a-8) cl SO,CH,CH; o~<__—>
(a-9) CF,  SO,CH,CHs O(CH,CH,0),CH;
(a-10) CH; SO,CH; . O(CH,CH,0),CH
(3‘1 1 ) Cl SO,CH3; O(CHchQO)QCHg
(3-12) CH3 802CH3 O(CH20H20)2CH20H3
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Preferred as comp‘onenis (b) are (b-1) pyraclonil, (b-2) HOK201, (b-3) naproanilide, (b-4)

pyrazolate, (b-5) pyrazoxifen, (b-6) clomeprop, (b-7) cumyluron, (b-8) dimepiperate, (b-9)
quinoclamine, (b-10) bensulide, (b-11) simetryn, (b-12) butamifos, (b-13) MCPB and (b-
14) bentazone. S

Herbicidal compositions which are of particular interest in this context are those with a
synergistically active content of one or more of the following combinations of two
compounds (A) + (B):

(@1)+(b-1), (@1)+b-2), (@N+b-3), (a-1)+b-4), (a-1)+b-5), (a-1)+(b-6), (a-1)+(b-7),
(a-1)+(b-8), (a-1)+(b-9), (a-1)+(b-10), (a-1)+(b-11), (a=1)+(b-12), (a-1)+(b-13), (a-1)+(b-14);
(-2y+(b-1), (@2+(b2), (a2+(13), (a2+(b4), (@-20+b-5), (a-2)+(b-6), (a-2)+(b-7),
(a-2)+(b-8), (a-2)+(b-9), (a-2)+(b-10), (@-2)+(b-11), (a-2)+(b-12), (a-2)+(b-13), (a-2)+(b-14);
(@-3)y+(b-1), (a-3)+(b-2), (a-3)+(b-3), (a-3)+(b-4), (a-3)+(b-5), (a-3)*(b-6), (a-3)+(b-7),
(a-3)+(b-8), (a-3)+(b-9), (a-3)+(b-10), (a-3)+(b-11), (a-3)+(b-12), (a-3)+(b-13), (a-3)+(b-14);
(@4)+(b-1), (a-4)+(0-2), (a-4)+(b-3), (a-4)+(b-4), (a-H+({b-5), (a-4)+(b-6), (a-4)*+(b-7),
(a-4)+(b-8), (a-4)+(b-9), (a-4)*+(b-10), (a-4)+(b-11), (a-4)+(b-12), (a-4)+(b-13), (a-4)+(b-14);
(@5)y+(b-1), (a-5)*+(b-2), (a-5)+(b-3), (a-5)y+(b-4), (a-5)3+(b-5), (a-5)*(b-6), (a-5)*(b-7),
(a-5)+(b-8), (a-5)*+(b-9), (a-5)*+(b-10), (@-5)y+(b-11), (a:5)+(b-12), (a-5)+(b-13), (a-5)+(b-14);
(a-6)+(b-1), (a-6)+(b-2), (a-6)+(b-3), (a-6)+(b-4), (a-B)*(b-5), (a-B)+(b-6), (a-6)+(b-7),
(a-6)+(b-8), (a-6)+(b-9), (a-6)*+(b-10), (a-6)+(b-11), (a-6)+(b-12), (a-6)+(b-13), (a-6)*+(b-14);
@7)+b-1), (@7)*(b-2), (a-7)+b-3), (a-7)+(b-4), (a-7)+(b-5), (a-7)+(b-6), (a-7)+(b-7),
(@-7)+(b-8), (a-7)*+(b-9), (a-T)+(b-10), (a-7)+(b-11), (a-7)+(b-12), (a-7)+(b-13), (a-7)+(b-14);
(@-8)+(b-1), (a-8)+(b-2), (a-8)+(b-3), (a-8)+(b-4), (a-8)+(b-5), (a-8)+(b-6), (a-8)*+(b-7),
(a-8)+(b-8), (a-8)*+(b-9), (a-8)+(b-10), (a-8)*+(b-11), (a-8)+(b-12), (a-8)+(b-13), (a-8)+(b-14);
(@-9)+b-1), (a-9)*(b-2), (@-9+(b-3), (a-9)*(b-4), (a-9)*(b-5), (a-9)+(b-6), (a-9)+(b-7),
(a-9)+(b-8), (a-9)+(b-9), (@-9)*(b-10), (a-9)*+(b-11), (a-9)+(b-12), (a-9)+(b-13), (a-9)+(b-14);
(@-10)+(b-1), (a-10)+(0-2), (a-10)+(b-3), (a-10)+(b-4), (a-10}+(b-5), (a-10)+(b-6),
(a-10)+(b-7), (a-10)+(b-8), (a-10)+(b-9), (a-10)+(b-10), (a-10)+(b-11), (a-10)+(b-12),
(a-10)+(b-13), (a-10)+(b-14);

(@11)y+b-1), (a-11)+(b-2), (a-11)+(b-3), (a-11)+(b-4), (a-11)+(b-5), (a-11)+(b-6),
(@-11)+(b-7), (a-11)y+(b-8), (a-11)+(b-9), (a-11)+(b-10), (a-11)+(b-11), (a-11)+(b-12),
(a-11)+(b-13), (a-11)+(b-14);

(@12)+(b-1), (a-12)+(b-2), (a-12)+(b-3), (a-12)+(b-4), (a-12)+(b5), (a-12)+(b-6),
(@-12)+(b7), (a-120+(b-8), (a-12)+(b-9), (a-12)+(b-10), (a-12)+(b-11), (a-12)+(b-12),
(a-12)+(b-13), (a-12)+(b-14); |
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Pyraclonil is described in WO 94/8999 and HOK201 is described in WO 988/38176. Other
above-mentioned compounds besides them are mentioned in, for example, The Pesticide
Manual 12" edition (published by British Crop Protection Council in 2000).

The herbicidal compounds as components (b) mentioned above can be used each singly
or can be used in combination of 2 kinds or more.

In the compositions of the present invention, the mixing ratio of component (a) and
component (b) can be varied in a relatively wide range according to the time of
application, region of application, method of application, etc. of said compositions. They
can be used in the range of generally 1/200 - 200 parts by weight, preferably 1/20 - 20
parts by weight of at least 1 kind of the herbicidal compounds as (b) components for 1
part by weight of a compound of the formula (I) as component (a) or its agriculturally
customary salt. More specifically the ratio of use of individual compound of component
(b) for 1 part by weight of a compound of the formula (I) as component (a) or its salt can

be as follows.

(b-1) pyraclonil: 1/200 — 100 parts by weight, preferably 1/10 - 10 parts by weight,
(b-2) HOK201: 1/200 — 100 parts by weight, preferably 1/10 - 10 parts by weight,
(b-3) naproanilide: 1/100 — 200 parts by weight, preferably 1/10 - 20 parts by weight,
(b-4) pyrazolate: 1/100 — 200 parts by weight, preferably 1/10 - 20 parts by weight,
(b-5) pyrazoxifen :1/200 — 100 parts by weight, preferably 1/10 - 10 parts by weight,
(b-6) clomeprop: 1/200 — 100 parts by weight, preferably 1/10 - 10 parts by weight,
(b-7) cumyluron: 1/100 — 200 parts by weight, preferably 1/10 - 20 parts by weight,
(b-8) dimepiperate: 1/100 — 200 parts by weight, preferably 1/10 - 20 parts by weight,
(b-9) quinoctamine: 1/100 — 200 parts by weight, preferably 1/10 - 20 parts by weight,
(b-10) bensulide: 1/100 — 200 parts by weight, preferably 1/10 - 20 parts by weight,
(b-11) simetryn: 1/200 — 100 parts by weight, preferably 1/10 - 10 parts by weight,
(b-12) butamifos: 1/200 — 100 parts by weight, preferably 1/10 - 10 parts by weight,
(b-13) MCPB: 1/200 — 100 parts by weight, preferably 1/10 - 10 parts by weight,
(b-14) bentazone: 1/1 00 — 200 parts by weight, preferably 1/10 - 20 parts by weight,

The compositions of the present invention show strong herbicidal effect agéinst paddy
weeds. Said compositions can, therefore, be used as herbicidal compositions for paddy
field, particularly as selective herbicides for paddy rice

The compositions of the present invention can be used against various weeds that
develop in the paddy field. As their examples there can be mentioned the following:
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Dicotyledonous plants of the following Genera: Polygonum, Rorippa, Rotala, Lindernia,

Bidens, Dopatrium, Eclipta, Elatine, Gratiola, Lindemia, Ludwigia, Oenanthe, Ranunculus,

Deinostema, efc.

Monocotyledonous plants of the following Genera: Echinochloa, Panicum, Poa, Cyperus,

Monochoria, Fimbristylis, Sagittaria, Eleocharis, Scirpus, Alisma, Aneilema, Blyxa,
Eriocaulon, Potamogeton, etc.

The compositions of the present invention can be used, concretely for example, in relation

to the following typical paddy weeds.

Dicotyledonous_plants: Rotala indica Koehne, Lindern('a procumbens Philcox, Ludwigia

prostrate, Roxburgh, Potamogeton distinctus A. Benn, Elatine triandra Schk, Oenanthe

javanica

Monocotyledonous plants: Echinochloa oryzicola Vasing, Monochoria vaginalis Presl,
Eleocharis, acicularis L., Eleocharis Kuroguwai Ohwi, Cyperus difformis L., Cyperus
serotinus, Rottboel, Sagittaria pygmaea Miq, Alisma canaliculatum A. Br. et Bouche,
Scirpus juncoides Roxburgh

The use of the compositions of the present invention, however, should not be restricted to

these weeds in any way, but can be applied against other weeds in the same manner.

The compositions of the present invention can be made into customary formulations in
case of using for control of the paddy weeds.. Formulations are, for example, solutions,
emulsions, wettable powders, suspensions, powders, soluble powders, granules, suspo-
emulsion concentrates, solid formulations (jumbo formulations), floating granules,

microcapsules in polymer substance, etc.

The individual types of formulation are known in brinciple and are described, for example,
in: Winnacker-Kichler, "Chemische Technologie" [Chemical Engineering], Volume 7, C.
Hauser Verlag Munich, 4th Ed. 1986; van Valkenburg, "Pesticides Formulations”, Marcel
Dekker N.Y., 1973; K. Martens, "Spray Drying Handbook", 3rd Ed. 1979, G. Goodwin Ltd.
London. The formulation auxiliaries required, such as inert materials, surfactants, solvents
and further additives, are likewise 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. Wiley & Sons, N.Y.
Marsden, "Solvents Guide“, 2nd Ed., Interscience, N.Y. 1950; McCutcheon's, "Detergents

“and Emulsifiers Annual’, MC Publ. Corp., Ridegewood N.J.; Sisley and - Wood,
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"Encyclopedia of Surface Active Agents”, Chem. Publ. Co. Inc., N.Y. 1964; Schonfeldt,
"Grenzflachenaktive Athylenoxidaddukte" [Surface-active ethylene oxide adducts], Wiss.
Verlagsgesellschaft, Stuttgart 1976, Winnacker-Kichler, "Chehische Technologie",
Volume 7, C. Hauser Verlag Munich, 4th Ed. 1986. .

Based on these formulatibns, combinations with other pesticidally active 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.

These formulations can be prepared according to per se known methods. The
formulations according to the present invention can be prepared, for example, by mixing
the aforementioned component (a) and component (b) with extenders, namely liquid
diluents and/or solid diluents, and optionally with surfactants, namely emulsiﬂeré and/or

dispersants and/or foam-forming agents.

In case of using water as extender, organic solvents can be used as auxiliary solvent. As
liquid diluents there can be mentioned, for example, organic solvents such as aromatic
hydrocarbons (for example, xylene, toluene, alkylnaphthalene, etc.), chiorinated aromatic
or chlorinated aliphatic hydrocarbons (for example, chlorobenzenes, ethylene chlorides,
methylene chioride, etc.), aliphatic hydrocarbons [for example, cyclohexane etc. or
paraffins (for example, mineral oil fractions, mineral and vegetable oils, etc.)], alcohols
(for example, butanol, glycol and their ethers, esters, etc.), ketones (for example,
acetone, methyl ethyl ketone, methyl isobutyl kétone, cyclohexanone, etc.), strongly polar

solvents (for example, dimethylformamide, dimethyl sulfoxide, etc.), and water.

Solid diluents are, for example, ammonium- salts and ground natural minerals (for
example, kaolin, clay, talc, chalk, quartz, attapulgite, montmorillonite, diatomaceous earth,
etc.), ground synthetic minerals (for exa‘mple, highly dispersed silicic acid, alumina,
silicates, etc.) etc. As solid carriers for granules there can be used, for example, crushed
and fractionated rocks (for example, calcite, marble, pumiqe, sepiolite, dolomite, etc.)

synthetic granules of inorganic and organic meals, particles of organic materials (for

example, saw dust, coconut shells, maize cobs, tobacco stalks, etc.) etc.

. Emulsifiers and/or foam-forming agents are, for example, nonionic and anionic emulsifiers
" [for example, polyoxyethylene fatty acid esters, polyoxyethylene fatty alcohol ethers (for’

example, alkylai'yl polyglycol ethers, alkylsulfonates, alkylsulfates, arylsulfonates, etc.)],
albumin hydrolysis products, etc. ‘ '



10

15

20

25

30

WO 2004/105482 : A PCT/EP2004/005254

-10 -

Dispersants are, for example, lignin sulfite waste liquor and methyl cellulose are

adequate.

Tackifiers can also be used in formulations (powders, granules, emulsifiable
concentrates). Tackifiers are, for example, carboxymethyl cellulose, natural and synthetic
polymers (for example, gum Arabic, polyvinyl alcohol, polyvinyl acetates, etc.) natural
phospholipids (for example, cephalins and recithins), synthetic phospholipids, etc.

As additives, mineral oils and vegetable oils can be used.

Colorants can also be used. Colorants are, for example, inorganic pigments (for
example, iron oxide, titanium oxide, Prussian Blue,. etc,), organic dyestuffs such as

alizarin dyestuffs, azo dyestuffs or metal phthalocyanine dyestuffs, and further traces

-nutrients such as salts of iron, manganese, boron, copper, cobalt, molybdenum and zinc.

The formulations can contain the total of component (a) and component (b) in the range

of concentration of generally 0.1-95 % by weight, preferably 0.5-90 % by weight.

The compositions of the present invention can be used for weed control as iheknselves or
in their formulation forms. It is possible to do tank mixing when they are used, and further
to mix with other known active compounds, particularly active compounds generally used
for paddy field, for example, fungicides, insecticides, plant growth regulators, plant
nutrients, soil improving agents, safeners and other herbicides. As a favorable examplé,
for example, 1-(a,a-dimethylbenzyl)-3-p-tolylurea as a safener can be added at an
amount in the range of 1-200 parts by weight, preferably 2-100 parts by weight for 1 part
by weight of a compound (a) of the formula (I) in the compositions of the present

invention.

The compositions of the present invention can be directly used as such or in their
formulation forms or in application forms prepared by further diluting said formulations, for
example, in the forms of ready-to-use solutions, emulsifiable concentrates, suspensions,
powders, wettable powders or granules. Formulations of these forms can be applied to
paddy field by usual methods, for example, watering, spraying, atomizing, dUéting,

granule application, etc.

The compositions of the present invention can be applied to paddy field befdre, during or
after transplantation. The applicable amount of said composiﬁons can be varied in a

substantial range. The application amount can be, as the total amount of the component
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(a) and component (b), for example, in the range of 0.01-5 kg/ha,. preferably 0.06-
4.5 kg/ha.

Excellent results of the compositions by the present invention will be described more
specifically by the following examples. The present invention, however, should not be

restricted only to them in any way.
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EXAMPLES

Biological test examples and formulation examples
Preparation of test solution

Carrier: Acetone 5 parts by weight

Surfactant: Benzyloxy polyglycol ether 1 part by weight

A prescribed amount of the test solution is prepared by diluting with water the formulation
obtained by mixing the above-mentioned carrier and surfactant with 1 part by weight of

the active compounds (component (a) or component (b)).
Test Example 1: Test of effect of herbicidal compositions against paddy weeds

Two sets of 3 seedlings of paddy rice (variety: Nihonbare) of 2.5 leaf stage (15cm tall)
were transplanted in a 1/2,000a pot (25x20x9cm) filled with paddy soil.

Then seeds of Echinochloa oryzicola Vasing, Cyperus serotinus Rottboel, Monochoria
vaginalis Presl, Scirpus juncoides Roxburgh and tubers of Sagittaria pygmaea Miq were
inoculated and water was poured to a depth of about 2-3 cm. Five days after the rice
transplantation a test solution prepared by the aforementioned method or its mixture was
applied to the surface of water. After the treatment the water depth of 3cm was
maintained and the herbicidal effect was evaluated after 4 weeks from the treatment by
the following standard (shown in %).

100%: Complete withering
0%: No effect or no phytotoxicity

Test results are shown in Table 1.
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Table 1
Amouht of Herbicidal effect
effective Echinochloa | Monochoria | Scirpus Sagittaria Cyp'ert)s
Compound | componen | oryzicola vaginalis Jjuncoides | pygmaea | serotinus
t Vasing Presl Roxburgh | Mig Rottboel
g/ha

(a-1) 18+50 90 100 60 80 —

+(b-1) | 18+100 100 100 80 80 —
375425 |80 100 80 90 50
37.5+50 100 100 80 100 50
37.5+100 | 100 100 90 100 80
75+25 100 1100 30 100 50
75+50 100 100 90 100 60
75+100 100 100 100 100 90

(a-1) 18+18.7 80 100 —_ 70 —

+(b-2) |18+37.5 80 . 100 — 90 —_—
18+75 95 100 50 90 —
37.5+18.7 |80 100 50 80 —_—
37.5+37.5 |90 100 70 100 —_—
37.5+75 100 100 70 100 50

(a-1) 18+500 —_ 100 —_— — —

+(b-3) |18+1000 |— 100 50 _— —_
37.5+500 |— 100 60 90 —
37.5+1000 | — 100 70 20 50

| 75+2000 | 80 100 90 100 60

(a-1) 37.5+250 | — 100 — 100 —

+(b-4) |37.5+500 |— | 100 60 100 —_
75+250 — 100 80 1 00: 801

| 75+500 80 100 80 100 80
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Table 1 (continued)
Amount of Herbicidal effect
Compoun | effective Echinochloa | Monochoria | Scirpus Sagittaria | Cyperus
d component | oryzicola vaginalis Jjuncoides | pygmaea serotinus
g/ha Vasing Presl Roxburgh | Miq Rottboel
(a-1) 37.5+250 — 100 — 90 —
+ (b-5) | 37.5+500 — 100 — 100 —
75+1000 80 100 80 100 80
75+2000 90 100 90 100 80
(a-1) 37.5+37.5 | — 100 60 90 —_
+(b-6) |37.5+75 —_ 100 70 190 50
75+150 80 100 90 100 60
75+300 80 100 90 100 70
(a-1) 37.5+93 —_ 100 —_ —_ —_
+ (b~7) | 75+93 — 100 70 80 80
150+93 100 100 90 100 80
(a-1) 37.5+750 80 100 80 80 50
+ (b-8) |37.5+1500 |90 100 80 80 70
(a-1) 18+113 — 100 —_ —
+ (b-9) | 75+450 70 100 70 100 90
(a-1) 37.5+93.5 |70 100 60 80 —
+ 80 100 . -1 80 90 —
37.5+187
(b-10)
37.5+375 80 100 80 90 90
(a-1) 37.5+100 100 100 80 1 100 —
+ 100 90 - 80
75+100 100 : 100 .

(b-11)
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Amount of Herbicidal effect
Compoun | effective Echinochloa | Monochoria | Scirpus Sagittaria | Cyperus
d component | oryzicola vaginalis juncoides | pygmaea | serotinus
g/ha Vasing Presl Roxburgh | Miq Rottboel
(a-1) [18+125 — 100 — _ _
+ 100 80 80 —
75+250 60
(b-12)
75+500 70 100 80 80 _
75+1000 90 100 85 90 _
300+500 100 100 100 98 100
(a-1) 37.5+15 — 100 — 80 —
+ 80 100 90 80
75+120 A 100
(b—13)
(a-1) 18+187 —_ 100 — 60 —
+ 80 100 60 100 60
(b-14) 75+187
75+375 90 100 80 100 80
(a-1) 18 50 60 20 50 0
37.5 50 80 30 70 20
75 60 100 50 90 40
150 90 100 80 100 60
300 100 100 95 100 90
(b-1) 25 30 100 0 0 0
50 50 100 20
100 80 100 30
(b-2) 18.7 50 70
37.5 50 90
75 180 90 20
(b-3) 500 0 70 - 0 10 0
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Amount of ' Herbicidal effect
‘| Compoun | effective Echinochloa | Monochoria | Scirpus Sagittaria | Cyperus
d component | oryzicola vaginalis juncoides | pygmaea | serotinus
g/ha Vasing Presl Roxburgh | Miq Rottboel
1000 0 80 0 ' 40 0
2000 0 100 30 60 0
(b-4) 250 0 80 0 0
500 0 90 0 80 0
(b-5) 250 0 0 0 0
500 0 80 0 0
1000 0 90 0 80 0
2000 0 100 0 100 0
(b-6) 37.5 0 70 0 0 0
75 0 80 0 0
150 0 100 30 0 0
300 0 100 70 0 0
(b-7) 93 0 0 0 0 0
(b-8) 750 50 0 0
1500 70 20 30
(b-9) 113 0
450 30
(b-10) 93.5 30 0
187 40 20
375 50 30 40
(b-11) 100 50 0 0 0 0
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Amount of Herbicidal effect
Compoun | effective Echinochloa | Monochoria | Scirpus Sagittaria | Cyperus
d component | oryzicola vaginalis Jjuncoides | pygmaea | serotinus

g/ha Vasing Presl! Roxburgh | Miq Rottboel

(b-12) 125 20 90 110 0 0

250 40 100 30 0 5

500 60 100 30 0 5

1000 70 100 4Q 0 5
(b-13) 15 0 0

120 0 80
(b-14) 187 0 0 0 0o 0

375 0 0 0 0 0

Formulation Example 1: To a mixture of 3 parts by weight of the active compound (a-1), 4
parts by weight of the active compound (b-1), 32 parts by weight of bentonite
(montmorillonite), 58 parts by weight of talc and 3 parts by weight of ligninsulfonate salt,
25 parts by weight of water were added, well kneaded, made into granules of 10-40 mesh

by an extrusion granulator and dried at 40-50°C to obtain granules.

Formulation Example 2: 96 Parts by weight pf clay mineral particles having particle
diameter distribution in the range of 0.2-2mm are put in a rotary mixer. While rotating it, 2
parts by weight of the active compound (a-1) and 2 parts by weight of the active
compound (b-2) are sprayed together with a liquid diluent, wetted the particles uniformly
and dried at 40-50°C to obtain granules. ‘

Formulation Example 3: A mixture of 4.parts by weight of the active compound (a-1), 4
parts by weight of the active compound (b-12), 10 parts by weight of ethylene glycol, 3
parts by weight of polyoxyalkylene tristyrylphenyl ether, 10 parts by weight of xanthan
gum, 0.5 parts by weight of 14% silicone oil emulsion and 68.5 parts by weight of water
was well stirred and then crushed with a crusher (Dyno-Mill Type KDL) to obtain water
suspension formulation.

Formulation Example 4: 5 Parts by weight of the active compound (a-1), 15 parts by
weight of the active cﬁompbund (b-11), 30 parts by weight of sodium ﬁgninsﬁlfbnate, 15
parts by weight of ‘bentonite and 35 parts by weight of calcined diatomaceous earth
powder were sufficiently mixed ahd, after addition of water, well kneaded, extruded with

0.3 mm screen and dried to obtain water—dispers'ible granules.
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1. Herbicidal compositions comprising

€)) at least one of the compounds represented by the formula

M
1 o R
(R,
wherein
R'  represents C,.alkyl,
R?>  represents O-R%, SO,-R’, cyanato, cyano, thiocyanato or halogen,

R® and R* each independently represents hydrogen, halogen, CMélkyl,

R5

RS

q

halo-C;.alkyl, cyano, nitro or SO,-R’,

represents O-(CHy),-O-(CH,),-OR’, Csﬁgcycloalkylloxy;Cg,acycloalkyl—
Ci4alkoxy, 2-tetrahydrofuranylmethoxy, 3-tetrahydrofuranylmethoxy,
2-tetrahydro-2H-pyranylmethoxy, 2-tetrahydrothienylmethoxy, 2-
furanylmethoxy or 2-thienylmethoxy,

represents hydrogen, Cy4alkyl or halo-CMalkyl,

represents Cyalkyl, Co4alkenyl, Cosalkynyl, halo-Cy4alkyl, halo-
C..qalkenyl or halo-C,4alkynyl,

represents 0. 1, 2, 3, 4, 5 or 6,

represents 0,1 or 2,

_ represents 2,3 or 4, and

represents 2, 3 or 4,

or their agriculturally customary salts, and
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(b} at least one compound selected from the group consisting of pyraclonil,

' HOK201, naproanilide, pyrazolate, pyrazoxifen, clomeprop, cumyluron,
dimepiperate, quinoclamine, bensulide, simetryn, butamifos, MCPB and
bentazone. ’

2. Compositions according to Claim 1

wherein

R'  represents methyl,

R?>  represents O-R®,

R® and R4 each independently represents hydrogen, chloro, fluoro, methyl,

R5

trifluoromethyl, cyano, nitro or SO,-R’,

represents O-(CHz)p-O—(CHz)q-OR7, Cs.scycloalkyloxy, Csscycloalkyl-Cy.
salkoxy, 2-tetrahydrofuranylmethoxy, 3-tetrahydrofuranylmethoxy, 2-
tetrahydro-2H-pyranylmethoxy, 2-tetrahydrothienylmethoxy, 2-
furanylmethoxy or 2-thienylmethoxy,

represents hydrogen,
represents methyl or ethyl,

represents 0. 1 or 2, and

m, p and g each represents 2,

in the compounds of the formula (1).

3. Compositions according to Claim 1

wherein

.R1

RZ

represents C,4alkyl,

represents O-R, SOm-R7, cyanato, cyano, thiocyanato or halogen,

R® and R* each independently represents hydrogén, halogen, Cy4alkyl, halo-C,. -

salkyl, cyano, nitro or SO,-R’,
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represents O-(CHy),-O-(CH,),-OR’, Cgscycloalkyloxy, Csscycloalkyl-Cy.
salkoxy or 2-tetrahydrofuranylmethoxy,

represents hydrogen, C,4alkyl or halo-C,alkyl,

represents Cy4alkyl, Ca4alkenyl, C,4alkynyl, halo-C4alkyl, halb-024élkenyl
or halo-C,4alkynyl,

represents 0. 1, 2, 3, 4, 5 or 6,
represents 0,1 or 2,
represents 2, 3 or 4, and

represents 2, 3 or 4,

in the compounds of the formula (1).

4. Compositions according to any of claims 1 - 3 wherein the ratio by weighf of

component a : component b is between 200:1 and 1:200.

5. Compositions according to any of claims 1 - 3 wherein the ratio by weight of

component a : component b is between 20:1 and 1:20.

6. Use of compositions according to any of claims 1 - 3 for controlling undesired
vegetation. ’

7. Use of compositions according to any of claims 1 - 3 for controlling weeds in
paddy.

8. Process for preparing herbicidal compositions, characterized in that active

compound combinations according to any of Claims 1 to 5 are mixed with

extenders and/or surfactants.
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