wo 2009/119873 A2 I 0KV OO

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

oo o
1 rld Intellectual Property Organization /) -sady
(19) World Intellectual Property Organization /g5 1IN IC K0T 0 ANV OO RO
International Bureau S,/ )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
1 October 2009 (01.10.2009) PCT WO 2009/119873 A2
(51) International Patent Classification: Not classified (81) Designated States (unless otherwise indicated, for every
. .. ) kind of national protection available). AE, AG, AL, AM,
(21) International Application Number: PCT/IP2009/056427 AO. AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
(22) International Filing Date: EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
24 March 2009 (24.03.2009) HR, HU, ID, IL, IN, IS, KE, KG, KM, KN, KP, KR, KZ,
. . LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG,
(25) Filing Language: English MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(26) Publication Language: English OM, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE, SG, SK,
SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT, TZ, UA, UG,
(30) Priority Data: US, UZ, VC, VN, ZA, ZM, ZW.
2008-077975 25 March 2008 (25.03.2008) JP
(84) Designated States (unless otherwise indicated, for every
(71) Applicant (for all designated States except US): SUMIT- kind of regional protection available). ARIPO (BW, GH,
OMO CHEMICAL COMPANY, LIMITED [JP/IP]; GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
27-1, Shinkawa 2-chome, Chuo-ku, Tokyo, 1048260 (JP). ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
(72) Inventor; and
(75) Inventor/Applicant (for US only): SOMA, Masato ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
[JP/JP]; 2-10-3-328, Sonchigashino-cho, Toyonaka-shi MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, TR),
Osaka, 5610802 (IP) ’ ’ OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW, ML,
? ’ MR, NE, SN, TD, TG).
(74) Agents: TANAKA, Mitsuo et al.; AOYAMA & PART-

NERS, IMP Building, 3-7, Shiromi 1-chome, Chuo-ku,
Osaka-shi, Osaka 5400001 (JP).

Published:

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

(54) Title: PLANT DISEASE CONTROLLING COMPOSITION AND METHOD FOR CONTROLLING PLANT DISEASE

HaC
CHg O 3\
T 2 CH
c. M2 (8]
N\ _N s

(57) Abstract: There is provided a plant disease controlling composition comprising at least one compound (A) selected from the
group consisting of metconazole, bromuconazole and epoxyconazole, as well as a compound represented by the formula (I): as ac-
tive ingredients. Also provided is a method for controlling a plant disease, which comprises applying at least one compound (A)
selected from the group consisting of metconazole, bromuconazole and epoxyconazole, as well as the compound represented by
the formula (I) to a plant, a seed of a plant or a cropland.
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DESCRIPTION

"PLANT DISEASE CONTROLLING COMPOSITION AND METHOD FOR

CONTROLLING PLANT DISEASE

Technical Field
The present invention relates to a plant disease
controlling composition and a method for controlling a

plant disease.

Backgrouﬁd Art

Heretofore, for controlling a plaht disease, while
various plant disease céntroliing agents have been
'develdped (see e.g..JP 2000—226374 A), a plant disease

controlling agent having higher activity is always demanded.

Disclosure of the Invention

.An object of the present invention is to provide a
plant diseaseﬁcontrolling composition showing high plant
disease controlling activity, and a method which can
effectively control a plént disease.

Under these circumstances, the present inventors have
intensively studied and, as a result, have found that an
excellent plant disease controlling effect can be obtained

by applying a specific sterol biosynthesis-inhibiting
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compound and a compound represented by the following

formula (I). Thus, the present invention has been

completed.

That is, the present invention provides:
(1) A plant disease controlling composition comprising at
least one compound (A) selected from the group consisting
of metconazole, bromuconazole and epoxyconazole, as well as

a compound represented by the formula (I):

CH; O H‘ﬁ

4 /CH/CH?”
/ N 2
NN
NH- o

(hereinafter, referred to as the compound I in some cases)

as active ingredients (hereinafter, referred to as the

_ present composition);

(2)_The plant disease controlling composition according to
(1), wherein the compound (A) is metconazole;

(3) The plant disease controlling composition accofding to
(1), wherein the compound (A) 1is bromuconazole;v

(4) The plant disease controlling composition according to
(1), wherein the compound (A).is epoxyconazole; and

(5) A method of controlling a plant disease, which’
comprises applying at least one compound (A) selected from
the group consisting of metconazole, bromuconazole and

epoxyconazole, as well as a compound represented by the
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formula (I):

)

td a plant( a seed of a plant or cropland (hereinafter,
referred to as the present éonfrolling method in some
S5 cases) .

The present'composition exhibits high plant disease
controlling activity. According to the present controlling
method, a plant disease can be effectivély controlled.

Hereinafter, in some cases, the term "present

10 . invention" refers to both the.presént composition and the

present controlling method.

Best Mode for Carrying Out the Invention
In the present invention, the compound I is a known
15 compound and can be synthesized, for example, by the method
described in.JP 2000-226374 A.
Metconazole, bromuconazole and epoxyconazole exhibit
sterol biosynthesis-inhibiting acti&ity, respectively.
Metconazdle is described as (1RS,5RS;1RS,5SR)-5~-(4-
20 chlorobenzyl)-2,2-dimethyl-1-(1H-1,2,4-triazol-1-
ylmethyl)cyclopentanol in pages 689-690 of The Pesticide

manual Fourteenth edition.
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Bromuconazole is described as 1-{ (2RSS, 4RS:2RS,4SR)-4-
bromo—Zf(Z,4—dichlorophenyl)tetrahydrofurfuryl]—1H—1,2,4—

triazole in pages 121-122 of The Pesticide manual

.Fourtéenth editiqn.v

Epoxyconazole is described as (2RS,BSR)41—[3—(2—

vchlorophenyl)—2,3—epoxy—2;(4—fluoropheny1)propyl]—lH—1,2,4—

triazole in pages 395—396'of The Pesticide manual
Fourteenﬁh edition.

Application of these compounds and the compound I
exhibits a particularly high plant disease‘controlling
effect because the effeét-is synergisticallyAexerted;

The present gomposition may contain, as one or more
additional sterol biosynthesis—inhibitiﬁg compounds, for
example, tetraconazole ((RS)#2—(2,4;dichlorophenyl)—3—(le
1,2,4—triazol—1—yl)propyl 1,1,2,2-tetrafluoroethyl ether),
tebuconazole ((RS)-1l-p-chlorophenyl-4,4-dimethyl-3-(1H-
1,2,4—triazol—l—ylmethyl)pentan—3—ol), prothioconazole (2-
[(2RS)—2—(l—chlorocyclopropyl)—B—(2—chlorophenyl)—2—
hydroxypropyl]—2H—1,2,4—triazole—3(4H)—thione), |

diniconazole ((E)-(RS)-1-(2,4-dichlorophenyl)-4,4-dimethyl-

'2—(1H—l,2,4~triazol—1—yl)pent—l—en—3—ol), difenoconazole

(cis,trans—3—chloro?4—[4—methyl—2—(1H—1,2,4—triazol—1—
ylmethyl)-1,3-dioxolan-2-yl]phenyl-4-chlorophenyl ether),
myclobutanil (2-p-chlorophenyl-2-(1H-1,2,4-triazol-1-

ylmethyl)hexanenitrile), cyproconazole ((2RS,3RS;2RS,3SR)-



10

15

20

25

WO 2009/119873 PCT/JP2009/056427

2-(4-chlorophenyl)-3-cyclopropyl-1-(1H-1,2,4-triazol-1-

yl)butan-2-0l), propiconazole ((+-)-1-[2-(2,4-

dichlorophenyl)—4—propyl—1,3-dioxolan—2—ylmethyi]—lH—l,2,4—
triazole), fenbuCoﬁazole (4-(4-chlorophenyl)-2-phenyl-2-
(1H-1,2,4-triazol-1-ylmethyl)butyronitrile), hexaconazole
((RS)-2—(2,4—dichlorophenyl)—1—(1H—l,2,4—tria201—1—
yl)hexan-2-o0l), and penconazole (1—(2,4—dichloro—beta—
propylphenethyl)-1H-1,2,4-triazol).

The present invention éan be used for farmlands, i.e.,
cropland, or non-farmlands such as dry field, paddy field,

turf and fruit orchard, and can-be used for controlling

‘diseases of "crops" such as those listed below without

éiving phytotoxicity to the crops.
| Agricultural crops: corn, rice, whéaf, barley, rye,
oat,.soréhum, cotton, soybean, peanut, buckwheat, sugar
beet, rapeseed, sunflower, sugar cane, and tobacco;
Vegetables: Solanaceae vegetables (e.g. eggplant,
tomato, green pepper, hot pepper, and potato),
Cucurbitaceae vegetables (e.g. cucumber, pumpkin, zucchiﬁi,
watermelon, and melon), Cruciferae vegetables (e.g.
Japanese radish, turnip, horseradish, kohlrabi; Chinese
cabbage, cabbage, brown mﬁstard, broccoli, and cauliflower),
CQmpositae vegetables (e.g. burdock, garland chrysanthemum,
artichoke, and lettuce), Liliaceae vegetables (e.g. Welsh

onion, onion, garlic, and asparagus), Umbelliferae
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vegetables (e.g. carrot, parsley, celery, and parsnip),
Chenépodiaceae vegetables (e.g. spinach, and Swiss chard),
Labiatae vegetables (e.g. Japanese basil, mint, and bésil),
strawberry, sweat potato, yam, and aroid;

Flowers and ornamental plants;

Foliage plant;

Fruit trees: pomaceous fruits (e.g. apple, éommon pear,
Jépanese pear, Chinese quince, and quince), stone fléshy
fruits (e.g. peach, plum, néctarihe, Japanesé plum, cherry,
apricot, and prune), citrus plants (e.g. Satsuma mandérin,
orange, lemon, lime, and grapefruit), nuts (e.g. chestnﬁt,
walnﬁt, hazel nut, almond, pistachio, cashew nut, and
macadémia nut), berry fruits (é.g. blueberry, cranbérry,
blackberry, and raspberry), grape, persimmon, 6live, loquat,
banana, coffeé, date, and cocoﬁut;

Trees other than fruit trees: tea, mulberry, flowering
trees, shrubs, and street trees (e.g. ash tree, birch,
dogwood, eucalyptus, ginkgo,.lilac, maple tree? oak, poplar,
cercis, Chinese sweet gum, plane tree, zelkova, Japanese
arborvitae, fir tree, Japanese hemlock, needle juniper,
pine, spruce, and yew).

The above "crops” iﬁcludeuthose having herbicide
resistance impartéd by a classical breedingvmethod, br a
genetic engineering technique. Examples offthé herbicide

to be resisted include an HPPD inhibitor such as
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isoxaflutole, an ALS inhibitor such as imazethapyr or
thifensulfuron—methyl; an EPSP synthesizing enzyme
inhibitof; a glutamine synthesizing enzyme inhibitor;'and
bromoxynil. |

Examples of the "crops" having herbicide resistance
imparted by a classical breeding‘method include
CleérfieldrM canola resistant to an imidazolinone herbicide
such as imazethapyr, and STS soybean resistant to a
sulfonylurea ALS inhibitor-type herbicide such as
thifensulfuron—methyl. Examples of the "crops" having
herbicide resistance imparted by a genetic'engineering

technique include soybean, cotton, and rapeseed cultivars -

‘having resistance to glyphosate or glufosinate. Some of

such corn culfivars have been already marketed under the
trade name éf RéundupReadynﬂ and LibertyLink™.

The above ;crops" include those having an ability to
synthesize; for example, a selective toxin such as that
derived from the genus Bacillus which ability has been
imparted by a genetic engineering technique.

Examples of the toxin expressed by such a genetically
modified plant include insecticidal pfoteins derived from'
Bacillus cereus and Bacillus popilliée; d-endotoxins
derived from Bacillus thuringiensis such as CrylAb, CrylAc,
CrylF, CrylFa2, Cry2Ab, Cry3A, Cry3Bbl and Cry9C;

insecticidal proteins derived from Bacillus thuringiensis,
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such as VIP 1, VIP 2, VIP 3 and VIP 3A; insecticidal
proteins derivéd from nematodes; toxins produced by animals
such as scorpibn toxins, spider toxins, bee toxins and’
insect-specific nerve toxins; fungai toxins; plant lectin;
agglutinin;'protease inhibitors such‘as trypsin inhibitors,
serine protease inhibitors, patatin, cystatin, and papain
inhibitors; ribosome—iﬁactivating proteins-(RIP) such as
ricin, corn-RIP, abrin, sabérin, and briodin; steroid
metabolizing enzymes such as 3—hydroxysteroid oxidase,
ecdysteroid-UDP-glucosyltransferase, and cholesterol
oxidaée; ecdysone inhibitors; HMG-CoA reductase} ion
channel inhibitors such as sodium channel inhibitors and
calcium channel inhibitprs; juvenile hormone esterase;
diuretic hormone receptors; stilbene synthase; bibenzyl

syntase; chitinase; and glucanase.

The insecticidal toxin produced by such a genetically

‘modified plant also includes hybrid toxins of 2 or more

insecticidal proteins} and toxins in which a part of amino
acids constituting an insecticidal protein is deleted or
modified. The hybrid toxin is made by a new combination of
differént domains of the insecticidal proteins by a genetic
engineering technique. An example of the.toxin in which a
part of amino acids constituting an insecticidal protein is
deleted includes CrylAb in which a part of amino acids is

deleted. 2An example of the toxin in which a part of amino
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acids constituting an insectiéidal protein is modified
includes a toxin in which one or more of amino acids of a
natural toxin are sﬁbstituted.

Examples of these toxins and recombiﬁant plants
capable of'synthesizing these_toxins_are described, for
examplé; in EP-A-0 374 753, WO 93/07278, WO 95(34656, EP-A-
0 427'529, EP-A-451 878, and W0103/052073. |

Toxins contained in these fecombinant plantsbgive the
plants resistant to, particularly,_Coleoptera pests,
Diptera pests, or Lepidoptera pests.

In addition, genetically modified plants containing
one or plural insecticidal pest-resistant genes and
expressing one or plural téXins'have been already known,
and some of theﬁ are commercially available. Examples of
these genetically modified plants include YieldGard““(corn
variety expressiﬁg CrylAb toxin), YieldGard Rootworm™
(corn.variety expressiﬁg Cry3Bbl toxin), YieldGard Plus™
(corn variety_éxpressing.CrylAb and Cry3Bbl toxins),
Hercﬁlex ITM (corn variety expressing phosphinothricin N-
acetyltransferase (PAT) for imparting resistance to CrylFaZ2
toxin and giufosin@te), NuCOTN33B (cotton variety
expressing CrylAc toxin), Bollgard I™ (cotton variety
expressing CrylAc toxin), Bollgard II™ (cotton variety
expressing CrylAc and Cry2Ab toxins), VIPCOT™ (cotton

fTM

variety expressing VIP toxin), NewLea (potato variety
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expressing Cry3A toxin), NatureGard™, Agrisure™ GT
Advantage (GAZ21 glyphosate resistance character),
AgrisuréTM CB Advantage (Btll corn borer (CB) character)/
and Protecta™. |

The above "crops" also include those to which the
ability to pdeuce an anti—pathogenic substance having
selective activity has been imparted by a genetic
engineering technique. |

As examples of the anti-pathogenic substance, a PR
protein is.known (PRPs, EP-A~-0 392 225). Such an anti-
pathogenic substanceland a genetically modified plant
producing the same are described, for example, in EP-A-0
392 225, WO 95/33818, and EPFA—O 353 1091.

Examples of the anti-pathogenic substance expressed
such the genetically modified plént include ion channel.
inhibitors such as sodiﬁm channel inhibitor, and calcium
channel. inhibitor (KP1, K§4; KP6 toxins produced by viruses
aré known);.stilbene cynthase; bibenzyl cynthase;
chitinase; glucanase; PR protein; anti-pathogenic
substances produced by microorganisms such as peptide
antibiotics, hetefocycle—containing antibiotics, and
protein factors involved in plant disease—resistance‘
(described in WO 03/000906) .

Examples of plant diseases which can be controlled by

the present invention are not limited to, but include the
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plants and diseases thereof as follows.
Rice: rice blast (Magnaporthe grisea), spot leaf blight-
(Cochliobolus miyabeanﬁs),'sheath blight (Rhizoctonia

solani), silly seedling (Gibberella fujikuroi);

Wheat, barley, etc.: powdery mildew (Erysiphe graminis),

red mold (Fusariuﬁ'graminearum, F{ avenaceruﬁ, F. culmorum,
Microdochium nivale), rusﬁ (Puccinia striiformis, P.
graminis, P. recondita, P. hordei), snow mold (Typhula sp.,
Micronectriella_nivalis), loose smut (Ustilago tritici, U.
nuda), bunt (Tilletié caries), eyespot (Pseudocefcosporella
he:potrichoides), scald disease (Rhynchosporium secalis),

leaf blight (Septoria tritici), Spot blight (Leptosphaeria

nodorum), net blotch (Pyrenophora teres Drechsler);

Citrus fruits: black spot disease (Diaporthe citri), scab
(Elsinoe fawcetti), fruit rot (Peniciliiuﬁ digitatum, P.
italicﬁm);

Apple: blossom blight (MOnilinié mali), decomposed disease
(Valsa cératosperma), powdery mildew (Podosphaera
leucotricha), Alternaria blotch (Alternaria alternéta apple
pathotype), scab (Venturia inaequalis), anthrax
(Colletotrichum acutatum), crown rot (Phytophtora
cactorum) ;

Pear: scab (Venturia nashicola, Vl.pirina), purple blotch
(Alternaria alternata Japanese pear pathotype), frogéye

(Gymnosporangium haraeanum), fruit rot (Phytophtora
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cactorum) ;
Peach;.brown_rot (Monilinia fructicola), black spot disease
(Cladosporium carpophilum), Phomopsié rot (Phomopsis sp.):
Grape: eastern black disease (Elsinoe ampelina), nights
grapes rot (Glomerella cingﬁlata),'powdery mildew (Uncinula
necator), rust (Phakopsora ampelopsidis), black rot
(Guignardia bidwellii), downy mildew (Plasmopara viticola);
Persimmon: anthracnose (Gloeosporium kaki), browﬁ stem rot
(Cercospora kaki, Myqosphaerella nawae) ;
Cucurbit: anthracnose (Colletotrichum lagenarium), powdery
mildew (Sphaerotheca fuliginea), vine blight
(Mycosphaerella melonis), yellow vine disease (Fusarium
oXyspdrum), mildew (Pseudoperonospora cﬁbensis),
Phytophthora rot (Phytophthora sp.), seédling damping-off
(Pythium sp.); | |
Tomato: ring spot disease (Alternafia solani), leaf mold
(Cladosporium fulvum),blate blight (Phytqphthor;
infestans); |
Eggplant: brown spot disease (Phomopsis vexans), powdery
mildew (Erysiphe cichoracearum);
-Cruciferous vegetable: black‘spot disease (Alternaria
.japonica), vitiligo (Cercosporella brassicae), clubroot
(Plasmodiophora brassicae), mildew (Peronospora
parasitica); |

Leek rust (Puccinia allii), soybean purpura (Cercospora

~
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kikuchii), eastern black disease (Elsinoe glycines), black
spot disease (Diaporthe phaseolorum var. séjae), rust
(Phakopsora pachyrhizi), plaque stalks (Pﬁytqphthora sojae),
bean anthracnose (Colletotrichum lindemthiaﬁum), peanut
black mildew_(Cercospbra personaté), brown spot disease
(Cercospora arachidicola), biight (Sclerotiuﬁ rolfsii);
Pea: powdery mildew (Erysiphe pisi);

Potato: early blight (Alternaria Solani), léte blight
(Phytophthora infestans), powder scab (Spongospora
subterrahean f. sp. subterranea);

Stfawberry: powdery mildew (Sphaerothéca humuli);
Tea:.net rice disease (Exobasidium reticulatum), disease
victory (Elsinoe leucospilai, ring leatf spot.
(Pestalotiopsis sp.), anthracnoser(Colletotrichum theae-
sinensis); | |
Tabaco: frogeye (Alternaria longipes),vﬁowdery mildew
(Erysiphe cichoracearum), anthracnose (Collefotrichum
tabacum), mildew (Peronospora tabacina), black shank
(Phytqphthora nicotianae);

Sugarbeet: brown spot (Cercospora béticola), leaf rot
(Thanatephords cucumeris), root rdt (Thanatephorus
cucumeris), black root rot (Aphanidermatum cochlioides);
Rose: black spot (Diplocarpon rosae), powdery mildew
(Sphaerotheca pannosa);

Chfysanthemum: brown spot (Septoria chrysanthemi-indici),
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white rust (Puccinia horiana);

Diseases caused by the genus nyhium of various drops
 (Pythium aphanidermatum, Pythium debarianum, nyhium
.graminicola, Pythium irregulare, Pythium ultimum); gray
mold (Botrytis cinerea), white mold, Sélerotinia rot, stem
rot, crown rof (Scle;otinia sclerotiorum, Sclerotinia
minor); |

Radish: black spot disease (Alternaria brassicicola);
Turfgrass: dollar spot disease (Sclerotinia homeocarpa),
brown patch disease and large patch disease (Rhizoctonia
solani);

‘Banana: Sigatoka disease (Mycosphaerella fijiensié,
Mycosphaerella musicola, Pseudocercospora musae) .

The present invention exhibits a particularly high
effect on gray mold, white mold; Sclerotinia rot,'stemirof,
crown rét, brown rot, blossom blight, eyespof; and scald
disease of various crops, among thé above plant diseases.

The weight ratio of fhe compound (A) and the compound
I contained in the present composition is'usually 0.125 : 1
to 20 : 1, preferably 0.25 : 1 to 10 : 1, more preferably
0.25 : 1 to 1l : 1 (the compound (A) : the compound I).

The present composition may coﬁsist in the compound
(A) and the compound I without addition of any other
ingredients, or may form a formulation in the form of a

solid or liquid formulation such as wettable powder,
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granulated wettable powder, flowable, granules, dry
flowable, emﬁlsifiable concentrate, agqueous liquid
formulation, oil solution, smoking pesticide, aerosol; and
microcapsules.

Usually, these-formulatioﬂs ¢an contain 0.1 to 99% by
weight, preferably 0.2 to 90% by weight bf the compound (A)
and the compound I invtotal.

These formulations can be prepared, for example, by
mixihg'the compound (A) and the compound I with a solid
carrier, é liquid carrier, a gas qarrier, and a surfactant
and, if neceséary, adding auxiliary agents for formulationsr
such as a binder, a dispersant, and a stabilizer.

Examples of the solid carrier include finély divided
powders and particles of clays (e.g. kaolin, diatomaceous .
earth, synthetic hydrous silicon oxide, Fubasami clay,
bentonite, or acid clay), talcs, other inorganic miherals

(e.g. sericite, quartz powder, sulfur powder, active carbon,

calcium carbonate, or hydrated silica). Examples of the

liquid carrier include water, alcohols (e.g. methanol, or
ethanol), ketones (e.g. acetone, or methyl ethyl ketone),
aromatic hydrocarbons (e.g. benzene, toluene,vxylene,
ethylbenzene, or methylnaphthalene), aliphatic hydrocarbons
(e.g. n-hexane, cylcohexanone, or keroéene), esters (e.q.
ethyl acetate, or butyl_acetatei, nitriles (e.qg.

acetonitrile, or isobutylonitrile), ethers (e.g. dioxane,
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or diisoprole ether), acid amides (e.g. dimethylformamide,

or dimethylacetamide), and halogenated hydrocarbons (é.g.

dichloroethane, trichloroethylene, or carbon tetrachloride).

Examples of the sqrfactant include alkylsulfates,
alkylsulfonates, alkylarylsulfonates, alkyl aryl éthers and
polyoxyethylenated compounds thereof, polyoxyethyiene
glycol ethers, polyhydfié alcohol estérs,‘and sugar alcohol
derivatives..

Examples of other auxiliary agents for formulations
include a binder and a dispersant, specifically, casein,
gelatin, polysacchaiides (e.g. starch, gum arabic,
cellulose derivafives, and alginic acid), lignin
derivatives, bentonite, sugars, synthetic water-soluble
polymers (e.g. polyvinyi alcohol, polyvinylpyrrolidone, and
polyacrylic acids), PAP (acidic isopropyl phosphate), BHT
(2,6-di-tert-butyl-4-methylphenol), BHA (mixture of 2—teff—
butyl-4-methoxyphenol and 3-tert-butyl-4-methoxyphenol),
vegetable oils, mineral oils, and fafty acids and esters
thereof.

The present composition can also be prepared, for
example, by separately formulating the compound (A)band the
compound I into different formulations by the above
procedures, if necessary, further diluting each of them
with water, thereafter, mixing separately prepared

different formulations and dilute solutions.
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In the present controlling method, rospective
compoundé may be applied to a plant, a seed of a plant or a
land where the plant is grown, simultaneously or separately.

In the present controlling method, when the compound
(A) and the compound I are simultaneously applied to a
plant, a seed of a plant or a cropland, the present
composition can be applied, for-example, by the following
method.

The method of applying the present composition is not

particularly limited, as far as thevpreseht composition can

be substantially applied, and examples thereof include

treatment of a plant such as foliage spraying, treatment of
a land such as soil treatment,_tréatment of a seed such.as
seed disinfection.

While ﬁhe application amount of the present
composition differs depending on various conditions such.as
a particular cohtent ratio of the compound (A). and the
compound I, weather conditions,.formulation form,
épplication period, application method, application place,
subject disease, and subject crop, the total amount of the
compouhd (A) and the compound I in the soil treatment is
usually 1 to 500 g, preferably 2 to 200 g per 1000 m?.

When the present_composition is in the form of an

emulsifiable concentrate, wettable powder, suspension, or

the like, it is usually applied after diluting with water,
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and the concentration thereof is usually 0.0005 to 2% by
weight, preferably 0.005 to 1% by weight of the compound
(A) and the compound I in total. When the present
composition is in the form of dust, granules or the like,
it is usually applied as it is without‘dilution.

The above application amount in trea£ment of a seed.is
in the range of usually 0.001 to 10 g, preferably 0.01 to 1
g of the compound (A) and the compound I in total felative
to 1 kg of a seed.

Further, in the present controlling method, when the
compound (A) and the compound I are separately applied to a
plant, a seed of a plant, or a cropland, both compounds may
be separately applied, for example, by the above methods,
and the application order of both compounds is not limited.
Application methods of both compounds may be the same or
different. The interval of applications between both of
them is, however, preferably shorter, and desirably within
one day.

The application amount of each compound differs
depending on various conditions such as a particular
applicatioﬁ amount ratio of the compound (A) and the
compound I, weather conditions, formulation form,
application period, application method, application place,
subject disease, and subject crop and, the total amount Qf

the compound (A) and the compound I in the soil treatment
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is usually 1 to 500 g, preferably 2 to 200 g per 1000 m?.
The weight ratio of the compound (A) aﬁd the compound
I fo be applied separately is usually 0.125 : 1 to 20 : 1,
preferably 0.25 : 1 to 10 : 1, further preferably 0.25 : 1
to 1 : 1 (the compound {A) : the compound'I);_ |
When both compounds are in the form of emulsifiable

concentrates, wettable powders,.suspensions, or the like,

the concentration of each compound upon application is

usually 0.0005 to 1% by weight, preferably‘0.00S to 0.5% by
weight, respectively, and when each compound is in the form
of dﬁst, granules or the like, it ié usually applied as it
is without dilution. In treatment oﬁ a seed, each of the
éompound (A) and the ;ompound I is applied in the range of
usually 0.001 to 5 g, preferably 0.01 to 0.5 g relative to
l'kg of a seed.

Furthermore, the present composition can be used
simultaneously with one or more fungicides, insecticides,.
miticides, nematocides, herbicides, plant growthvregﬁlating
agents, ferfilizers or soil improvers by mixing with them
or without mixing them.

The fungicides, insecticides, miticides, nematocides,
herbicides, plant growth regulating agents, fertilizers or
soil improvers described above can be the known ones.

Hereinafter, the present invention will be explained

in more detail by the following Formulation Examples, Test
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Examples and Comparative Examples, but the éresent
invention is not limited to them. In the following
Examples, all the "parts" are by weight unless otherwise
stated. Hereinafter, metconazole, bromuconazole and
epo#yconazole are referred to as compound IT, compbqnd 11T
and édmpound Iv, respeétively, in some cases.

Formulétion Example 1

Three parts of the compound I, 2 parts of any of the

compound II to the compound IV, 14 parts of polyoxyethylene

. styryl phenyl ether, 6 parts of calcium

dodecylbenzenesulfonate and 75 parts of xylene_are mixed
well to prepare each emusifiable concentrate.

Fbrmulation Example 2‘

Five parts of the compound I, 5 parts of any of the
compound II to the compound IV, 35 parts of a mixture of
white carbon and a polyoxyethylene alkyl ether suifate
ammonium salt (weight ratio 1 : 1) and 55 parts of water
are mixed and pulverized by a wet grinding method to
prepare each flowéble.

Formulation Example 3

Twénty parts of the compound I, 2.5 parts of any of
the compound II to the compound IV, 1.5 parts of sorbitan-
trioleate, and 28.5 parts of an aqueous solution containing
2 parts of polyvinyl alcohol are ﬁixed, and pulverized_by a

wet grinding method, 37.35 parts of an aqueous solution
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containing 0.05 part of xanthan gum and 0.1 part of
aluminum magnesium silicate is added thereto, and. 10 parts
of propylene élycol is further addedbtﬁéretd, followed by
stirring and mixing to prepare each flowable. |

Formulation Example 4

‘Threé'parts of the compound I, 2 parts of any of the
Compound 11 to_the compound IV, 1 part of synthetic hydrous
silicon oxidé, 2 parts of calcium ligninsulfonate{ 30 parts
of bentonite and 62 parts of kaolin clay are ground and
thoroughly miied, Water is added thereto, and the miXture_
is thoroughly kﬁeaded, granulated, and dried to prepare
each granules.

Formulation Example 5

Tén parts of the compound I, 40 parts of any of the
compound II to the compound IV, 3 parts of calcium
ligninsulfonate, 2 parts of sodium lauryléulfate and 45
parts of synthetic hydrous silicon oxide are thoroughly.
ground and mixea to prepare each wettable powder.

Férmulation Exampie 6

Two parts of the compound I, 40 parts of any of the
compound ITI to the compound IV, 3 parts of calcium
ligninsulfonate, 2 parts of sodium laurylsulfate and 45
parts of synthetic hydrous silicon oxide are thoroughly
ground and mixed to prepare each wetﬁable powder.

Formulation Example 7
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Three parts of the compound I, 2 parts of any of the
compound II to the compound IV, 85 parts of kaolin clay and
10 parts of talc afe thoroughly ground and mixed to prepare
each dust.

Test Example 1

A sand loam was filled into a piastic pot, and
cucumber (Sagamihanjirb) was seeded, and grown in a
greenhouse for 12 daYs. A flowable of the compound I, and
an emulsifiable concentrate of any one of the compound II
to the compound v Were diluted with water separafely, and
théy were tankaixed fo prepare a tank mix solutionv
containing the compound I and any one of the compounds II
to IV at predetefmined concentrationsi The tank mix
solution was.subjected to foliage spraying so that it was
sufficiently adhered to a leaf surface éf the cucumber.
After .spraying, the plant was air-dried, and-a PDA medium
containing hyphae of Sclerotinia sclerotiorum was placed on
the.cucumber.leaf su;face. After seeding, this was placed
under 12°C.and high humidity for 6 days, the controlling
effect was investigated.

Separately, for comparisdn, a flowable of the compound
I, or an emulsifiable concentrate of any one compound of
the compound II to the compound IV was diluted with water
to prepare a water-diluted solution containing the

predetermined amount of any one of compounds I to IV, and
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the similar controlling test was carried out.

_Fuf£her,'for calculating an éffective value, an onset
area rate (ratio.of onsef area occupied in leaf area
examined) in eaéh treatment group was determined.

The effective value was calculated by thé Equation 1.
"Equation 1"

_Effective valué (%) = 160 x (A-B)/A

A: Onsét area rate of non-treated group

B:,Onset area rate of treated group

"In general, a effective value expected in treatmént by
mixing given two kinds of aétive ingredient compounds, i.e;,
an expected effective value is calculated byva Colby
calculatién equation of the Equation 2.

"Equation 2"

E =X+ Y - (XxY)/100

X: Effective value obtained by treatment with M ppm of
the compound I

Y: Effective value obtaihed by treatment with N ppm of
the compound II, III or IV

E: Effective value expected in treatment with M ppm of

the compound I and N ppm of the compound II, III or IV

‘(ekpected effective value)

In addition, a synergistic effect was shown herein by
a value calculated by the following Equation 3.

"Equation 3"
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Synergistic effect = 100 x [(actual effective
value) / (expected effective value)]
The results are shown in Table 1.

Table 1

. ACtlYe Actual Expected s
ingredient . . Synergistic
Test compound . effective effective
concentration effect
: value - value
(ppm)

(Compound I) +
(Compound IT) 3.1+3.1 . 83 . 60 . 138
(Compound I) +
(Compound ITI) 3.1+3.1 80 59 136
(Compound I) +
(Compound IV) 3.1+3.1 _ 87 61 143
(Compound I) .+ ]
(Compound IT) 3.1+0.8 68 58 ) 117
(Compound TI) 3.1 58 - -
(Compound IT) 3.1 5 - -
(Compound ITI) 0.8 0 - -
(Compound IIT) 3.1 1 - -
(Compound 1IV) 3.1 6 - -

Indusfrial Applicability

According to the present invention, it is poésible to
provide a plant disease controlling composition showing tﬁe
high plant diseése controlling activity, and a method by

10 which a plant disease can be effectivély controlled.
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CLAIMS

1. A plant disease controlliog composition
comprioing at least one compound (A) selected from the
S group.consisting of metconazole, bromuconazole and
epoxyconazole, és well as a compound represented by the

formula (I): _ _
H;C

CH3 ) \
T > _cH
C~Z#"M g
\_N s7 ¢ @
T "
NH> o)
as active ingredients.
10
2. The plant disease controlliﬁg composition
according to claim 1, wherein the compound (A) is
metconazole.

15 3. The plant disease controlling composition
according to claim 1, wherein the compound (A) is
bromuconazole.

4. The‘plant disease controlling composition

20 according to claim 1, wherein the compound (A) is

epoxyconazole.
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5. A method for controlling avplant disease, which
comprises applYing at least oné compound (A) selected from
the group consisting of metconazole, bromﬁconazole and

_ epoxyconazolé, as well as a compound represented by the

formula (I):

HAC
CH; O 3\
) o—CHs
pd
c> _CcH
. 2 I
;Ts/ ~c7 @
H

to a plant, a seed of a plant or a cropland.
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