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DESCRIPTION

PEST CONTROLLING COMPOSITION AND METHOD OF CONTROLLING PEST

Technical Field

The present inventionrelatestoapest controllingcomposition

and a method of controlling a pest.

Background Art

Conventionally, as an active ingredient of a pest controlling
composition, neonicotinoid compounds having an 1nsecticidal
activity and tolclofos-methyl having a disinfecting activity are
known (see, The Pesticide Manual - 14th edition, published by BCPC,

ISBN 1901396142, e.qg. page 209, page 1022, page 598, page 1043).

Disclosure of the Invention
The present invention has an object of providing a pest
controlling composition having an excellent controlling effect
against a pest, a method of controlling a pest, and the like.
The present 1inventors have intensively studied and resultantly
found that a controlling effect against pests is i1improved by use
of tolclofos-methyl together with a neonicotinoid compound of the
following formula (1), which led to attain the present invention.
The present applicationisrelatedtothe followinginventions:
[1] A pest controlling composition comprising
tolclofos—-methyl and a neonicotinoid compound represented by the

formula (1) as active 1ngredilents:
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wherein A represents a 6-chloro-3-pyridyl group, a
2-chloro-5-thiazolyl group, a tetrahydrofuran-2-yl group or a '
tetrahydrofuran-3-yl group, Z represents a methyl group, an NHR®
group, an N(CHs3)R? group or an SR? group, R' represents a hydrogen
atom, a methyl group or an ethyl glroup, R* represents a hydrogen
atom or a methyl group, or R' and R®° together represents a CH,CH,
group or a CH,OCH, group, X represents a nitrogen atom or a CH
group, and Y represents a cyano group or a nitro group.

[Z2] The pest controlling composition according to [1], wherein
the neonicotinoid compound 1s selected from the group consisting
of clothianidin, i1imidacloprid and thiamethoxam.

[3] The pest controlling composition according to [1] or [2],
wherein the weight ratio of tolclofos—-methyl to the neonicotinoid
compound 1s in the range of 0.002:1 to 500:1.

[4] A seed treating composition comprising tolclofos-methyl
and the neonicotinoid compound as active 1ngredients.

[5] A plant seed treated with an effective amount of
tolclofos-methyl and the neonicotinoid compound.

[6] A pest controlling method which comprises applying
tolclofos-methyl and the neonicotinoid compound as active
ingredients to a pest, a plant or a soi1l for cultivating the plant.

[7] Use of a combination of tolclofos—-methyl and the

neonicotinoid compound for controlling a pest.

2
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Best Modes for Carrying Out the Invention
Tolclofos-methyl is a known compound, which is described in,
forexample, “"The Pesticide Manual 14thedition, published by BCPC,
5 ISBN 1901396142”. This compound 1s obtained from commercially
available preparations or produced by known methods.
The neonicotinoid compound 1n the present invention is

represented by the formula (1):

R!
|
JAf{H42"ﬁl Z (1)

v
-
0
L
.

XY

10
. In the formula (1),

A represents a 6-chloro-3-pyridyl group, a
2—-chloro-5-thiazolyl group, a tetrahydrofuran-Z2-yl group or a
tetrahydrofuran-3-yl group. A preferably represents a

15 6-chloro-3-pyridyl group or a 2-chloro-5-thiazolyl group.

Zz represents a methyl group, an NHR? group, an N(CH3)R2 group
or an SR’ group.

R' represents a hydrogen atom, a methyl group or an ethyl group.

R° represents a hydrogen atom or a methyl group. R' and R

20 may together represent a CH;CH; group or a CH;OCH; group. R?
preferably represents a hydrogen atom, or a CH,CH; or CH,OCH,; group
together with R,

X represents a nitrogen atom or a CH group. X preferably

represents a nitrogen atom.

25 Y represents a cyano group or a nitro group.

3
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The neonicotinoid compound 1s a known compound, which is
described 1n, for example, “The Pesticide Manual 14th edition,
published by BCPC, ISBN1901396142"”. These compounds are produced

by known methods and commercially available.

Specific examples of the neonicotinold compound represented
by the formula (1) 1nclude:

a compound 1n which A represents a 2-chloro-5-thiazolyl group,
Z represents an NHCHs3 group, R* represents a hydrogen atom, X
represents a nitrogen atom and Y represents a nitro group (generic
name: clothianidin),

a compound 1n which A represents a 2-chloro-5-thiazolyl group,
ZrepresentsanEHI}h)Rzgroup,R}representsa(}bOCHzgrouptogether
with R°, X represents a nitrogen atom and Y represents a nitro
group (generic name; thiamethoxam),

a compound 1n which A represents a 6-chloro-3-pyridyl group,
Z represents an NHR” group, R’ represents a CH,CH; group together
with R°, X represents a nitrogen atom and Y represents a nitro
group (generic name: imidacloprid),

a compound in which A represents a 6-chloro-3-pyridyl group,
7 represents an N (CHs)R? group, R' represents an ethyl group, R°
represents a hydrogen atom, X represents a CHgroup and Y represents
a nitro group (generic name: nitenpyram),

a compound 1n which A represents a tetrahydrofuran-3-yl group,
7 represents an N (CHs)R? group, R' represents a hydrogen atom, R”
represents a hydrogen atom, X represents a nitrogen atom and Y
represents a nitro group (generic name: dinotefuran),

a compound 1n which A represents a 6-chloro-3-pyridyl group,

Z represents a methyl group, R represents a methyl group, X

4
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represents a nitrogen atom and Y represents a cyano group (generic
name: acetamiprid), and

a compound 1n which A represents a 6-chloro-3-pyridyl group,
Z represents an SR? group, R' represents a CH;CH,; group together
with RZ, X represents a nitrogen atom and Y represents a cyano
group (generic name: thiacloprid).

Among them, clothianidin, thiamethoxam and imidacloprid are
preferable, and clothianidin i1s more preferable.

In the pest controlling composition according to the present
invention, the weight ratio of tolclofos-methyl to the
neonicotinoid compound (= tolclofos-methyl:neonicotinoid

-

compound) 1s 1n the range of usually 0.002:1 to 500:1, preferably

0.004:1 to 100:1.

When the composition is used as a spraying agent, the weight
ratio 1s more preferably in the range of 0.025:1 to 40:1. When
the composition is used as a seed treating composition, the weight
ratio i1s more preferably in the range of 0.01:1 to 100:1.

Although the pest controlling composition according to the

present inventioncanbeobtainedbysimplymixingtolclofos-methyl

and a neonicotinoid compound represented by the formula (1), 1t
is usually obtainedbymixing tolclofos-methyl, the neonicotinoid
co'mpound and aﬁ inert carrier, adding 1f necessary a surfactant
and other auxiliary agents for formulation, and formulating into
a formulation such as 01l solution, emulsifiable concentrate,

flowable, wettable powder,granuleted wettable powder, dust and

granules. The formulation can be carried out by conventionally

known procedures.

In the pest controlling composition according to the present

invention, the total amount of tolclofos-methyl and the

5
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neonicotinoid compound is 1n the range of usually 0.1 to 99 wt$%,
preferably 0.2 to 90 wt%.

The inert carrier includes solidcarriers and liquid carriers.

The solid carriers are in the form of fine powder, particle
and the like. Examples of the materials thereof include minerals
suchas kaolinclay, attapulgiteclay, bentonite, montmorillonite,
acildwhiteclay, pyrophyllite, talc, diatomaceousearthorcalcite;
natural organic substances such as corn cob powder or walnut shell
powder; synthetic organic substances such as urea; inorganic salts
such as calciumcarbonate or ammoniumsulfate; synthetic inorganic
substances such as synthetic hydrated silicon oxide.

Examples of the liquid carriers include aromatic hydrocarbons
such as xylene, alkylbenzene or methylnaphthalene; alcohols such
as2Z2-propanol, ethyleneglycol, propyleneglycolorethyleneglycol
monoethyl ether; ketones such as acetone, cyclohexanone or
1sophorone; vegetable ol1ls such as soybean 011 or cotton seed 011;
petroleum aliphatic hydrocarbons; esters; dimethyl sulfoxide;
acetonitrile; and water.

Examples of the surfactant include anionic surfactants such
asanalkyl sulfate, alkyl aryl sulfonate, dialkyl sulfosuccinate,
polyoxyethylene alkyl aryl ether phosphate, 1lignin sulfonate, or
naphthalene sulfonate formaldehyde polycondensate; nonionic
surfactants such as a polyoxyethylene alkyl aryl ether,
polyoxyethylene alkyl polyoxypropylene block copolymer or
sorbitan fatty ester; and cationic surfactants such as an alkyl
trimethyl ammonium salt.

Examples of the other auxiliary agents for formulation include
water-soluble polymers such as polyvinyl alcohol, or polyvinyl

pyrrolidone; polysaccharides such as gum Arabic, alginic acid and

6
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salts thereof, CMC (carboxymethylcellulose) or xanthan gum;
inorganicsubstances suchasaluminummagnesiumsilicateoralumina
sol; antiseptic agents; coloring agents; and stabilizers such as
PAP (acidic 1sopropyl phosphate) or BHT.

The pest controllingmethod of the present invention comprises
applying tolclofos-methyl and the neonicotinoid compound
represented by the formula (1) as active 1ngredients to a pest,
a plant or a soil for cultivating the plant.

Examples of the pest include harmful arthropods such as mites
or harmfﬁl insects, nemathelminths, mollusks, and microorganisms
such as molds causing plant diseases. Specific examples of the
pests will be described later.

By applying an effective amount of tolclofos-methyl and the
neonicotinoid éompound to the pest, the plant or a soil for
cultivating the plant according to the controlling method, 1t can
be realized not only to control a pest but also to protect a plant
from offense by a pest.

Inthepresent invention, the Veffective amount” means anamount
of the sum of tolclofos-methyl and the neonicotinoid compound.
It includes such an amount that one of the compounds are less than
the amount which cannot show its effect in case of using only the
one.

m

I'he plant includes plant stems and leaves, plant seeds, plant

bulbs. Here, the bulb means a scaly bulb, solid bulb, root stock,
stem tuber, root tuber and rhizophore.

In the controlling method of the present invention,
tolclofos—-methyl and a neonicotinoilid compound represented by the
formula (1) areusually applied in the formotf th‘e pest controlling

composition of the present invention because of easiness of

7
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application. These compounds may also be separately applied 1in
the same period. The present application also includes use of
a combination of tolclofos—-methyl and the neonicotinoid compound
for controlling a pest.

The controlling method of the present i1nvention includes

specifically a treatment of plant stems and leaves such as spraying
onto stems and leaves, a treatment of plant cultivation land such
asasoll treatment, atreatment of seeds suchas seedsterilization,
seed coat, a treatment of bulbs such as seed tuber, and other
Creatments.

The treatment of plant stems and leaves specifically include
treatment methods which comprise applying compounds onto the
surface of plants, e.g. application onto stems and leaves, or
application onto trunk.

Examples of the soil treatment method include application onto
asoll, mixingwithasoil, drenchingasoilwithachemical solution
(chemical solution irrigation, soil injection, chemical solution
drip) .

The soil treatment is performed on the soil of a planting hole,
planting row, a planting hole, a planting row, the whole surface
of plantation, culm base parts, planting interval, lower parts
of trunk, main path, cultivation soil, seedling raising box,
seedling ralsing tray or seedbed.

The so1l treatment can appropriately be performed before
sowing, 1n sowing, directly after sowing, 1in seedling railising
period, before fix planting, in fix planting, in growling period
after fix planting}

In the so1l treatment, a solid fertilizer such as a paste

fertilizer contalning the active ingredient may be applied to a

8
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soil. The soil treatment may also be carried out by application
of an 1rrigation solution mixed with the active ingredient, such
application as injectlion into an irrigation equipment (e.g.,
irrigation tube, irrigation pipe, sprinkler), mixing into an
interrow solution, mixing into a hydroponic solution or a spraying
treatment.

Examples of the treatment of a seed 1nclude a spray treatment
which comprises spraying a suspension of the pest controlling
composition of the present invention in the form of mist onto the
surface of a seed or the surface of a bulb, a coating treatment
which comprises coating the pest controlling composition of the

present invention on a seed or bulb, an immersion treatment which

comprisesimmersingaseedforaconstantperiodoftimeinasolution
of the pest controlling composition of the present invention, a
film coat treatment, and a pellet coat treatment.

As described above, the pest controlling composition of the
present invention can be used in an application to treatment of
seed, namely, as a seed treating composition. The present
application also includes seed treating compositions containing
tolclofos-methyl and the neonic‘otinoid compounds represented by
the formula (1) as active ingredients, such as the pest controlling
composition of the present invention. Further, the present
application also includes a plant seed treated with
tolclofos-methyl and the above-mentioned neonicotinoid compound
as active 1ngredients.

The plant seed of the present invention has usually been treated
of an effective amount of tolclofos-methyl and the neonicotinoid
compound. Thus, a plant grown from this plant seed can control

pests and hardly be suffered from plant diseases.

9
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In the controlling method of the present invention, the
application amount of tolclofos-methyl and the neonicotinoid
compound represented by the formula (1) can be changed depending
on the kind of a plant to be treated, the kind or occurrence of
a pest as a target to be controlled, the formulation form, the
treatment period, or the weather conditions. The total amount
of tolclofos-methyl and the neonicotinoid compound represented
by the formula (1) per IOOOOIfZ(hereinafter, described as the
present active ingredient amount) isusually1]to5000qg, preferably
2 to 500 g.

The emulsifiable concentrate, wettable powder or flowable 1is
usually diluted with water and sprayed, for performing the
treatmeﬁt. When such a formulation 1s diluted with water, the
concentration of the present active ingredients 1s 1n the range
of usually 0.0001 to 3 wt%, preferably 0.0005 to 1 wt3s. The dust
or granules formulation 1s usually used for the treétment wilthout
being diluted.

Inthe treatment of a seed, the present active ingredient amount
per 1 kg of the plant seed 1s 1n the range of usually 0.001 to
40 g, preferably 0.01 to 10 g.

The controlling method of the present i1invention can be used
in agricultural lands such as field, paddy field, lawn and orchard
or in non-agricultural lands.

The present invention can be used 1n agricultural lands for
cultivating “plants” listed below for controlling pests 1n the
agricultural lands without imparting phytotoxicity to the plants.

Agricultural crops; corn, paddy, wheat, barley, rye, oat,
sorghum, cotton, soybean, peanut, buckwheat, beet, rapeseed,

sunflower, sugarcane or tobacco,

10
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Vegetables; solanaceous vegetables (e.g} eggplant, tomato,
green pepper, red pepper or potato), cucurbitaceous vegetables
(e.q. cuCumber, pumpkin, zucchini, watermelon, melon or squash),
brassicaceous vegetables (e.g. radish, turnip, horseradish,
kohlrabi, napa cabbage, cabbage, mustard green, broccoli or
cauliflower), asteraceous vegetables (e.g. cocklebur, crown
daisy, artichoke or lettuce), liliaceous vegetables (e.g. Welsh
onion, onion, garlicorasparagus), umbelliferous vegetables (e.q.
carrot, parsley, celeryorparsnip), chenopodiaceous (e.g. spinach
or chard), labiatae vegetables (e.g. Japanese basil, mint or
basil), strawberry, sweet potato, Japanese yam, oOr aroid,

F'lowers and ornamental plants,

Foliage plant,

Lawn,

Frult trees; pomaceous fruits (e.qg. apple, pear, Japanese pear,
Chinese quilince or quilnce), stony fruits (e.g. peach, plum,
nectarine, Japaneseplum, cherry, apricot orprune), citruses (e.q.
Satsuma mandarin, orange, lemon, lime or grapefruit), nuts (e.qg.
chestnut, walnut, hazel, almond, pistachio, cashewnut ormacadamia
nut), berry fruits (e.g. blue berry, cranberry, blackberry or
raspberry), grape, persimmon, olive, loquat, banana, coffee, date,
Oor coconut,

Trees other than fruit trees; tea plant, mulberry tree,
flowering trees and shrubs, street trees (e.qg. Japanese Ash, birch,
dogwood, eucalyptus, ginkgo, lilac, maple, oak, poplar, cercis,
Formosan sweetqum, platanus, zelkova, Japanese arborvitae,
Japanese fir, hemlock fir, juniper, pline, spruce Or yew).

The plants 1nclude those having resistance to herbicides, for

example, an HPPD inhibitor such as isoxaflutole, an ALS inhibitor

11
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suchas imazethapyror thifensulfuron-methyl, anEPSPsynthesizing
enzyme inhibitor, a glutamine synthesizing enzyme inhibitor, an
acetyl CoA carboxylase inhibitor, bromoxynil, dicamba, 2,4-D, which
resistance is imparted by a classical breeding method or a genetic
engineering technique.

Examples of the plant having herbicide resistance 1mparted
by a classical breeding method include rapeseed, wheat, sunflower
and paddy, which are resistant to an imidazolinone herbicide such
as imazethapyr, and which are available commercially under the
trade name of Clearfield. Examples of the plant having herbicide
resistance imparted by a classical breeding method include a
soybean resistant to a sulfonylurea ALS inhibitor herbicide such
as thifensulfuron-methyl, which are available commerciaily under
the trade name of STS soybean. Examples of the plant having
herbicide resistance imparted by a classical breeding method
include a corn resistant to an acetyl CoA carboxylase inhibitor
such as a trione oxime herbicide or an aryloxy phenoxypropionic
acid herbicide, which are available commercially under the trade
name of SR corn. The plants having resistance to acetyl CoA
carboxylase inhibitorsare found in, for example, Proc. Natl. Acad.
Sci. USA 1990, 87, p.7175-7179. 1In addition, a mutant acetyl CoA
carboxylase resistant to an acetyl CoA carboxylase inhibitor 1is
known, for example, in Weed Science 53: p.728-746, 2005. When
a gene encoding the mutant acetyl CoA carboxylase 1s introduced
into a plant by a genetic engineering technique or when a mutation
related to impartation of resistance 1s introduced into a gene
encoding acetyl CoA carboxylase of a plant, a plant having the
resistance to an acetyl CoA carboxylase inhibitor can be produced.

Nucleic acids for introduction of a base substitution mutation

12
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can be 1ntroduced 1nto the cell of a plant by chimeraplasty (see,
Gura T. 1999, Repairing the Genome's Spelling Mistakes, Science
285: 316-318) to induce a site-directed amino acid mutation 1in
the gene targetinganacetyl CoAcarboxylase inhibitor or herbicide
of the plant, and thereby a plant resistant to an acetyl CoA

carboxylase i1nhibitor or herbicilide can be produced.

Examples of the plant having herbicide resistance imparted
by a genetic engilneering technique include corn, soybean, cotton,
rapeseed and beet plant varieties which are resistant to glyphosate
and which are available commercially under the trade name of
RoundupReady or AgrisureGT. Examples of theplant havingherbicide
resistance i1mparted by a genetic engilneering technique i1nclude
corn, soybean, cotton and rapeseed varieties which are resistant
to glufosinate and which are available commercially under the trade
name of LibertyLink. Cottons having herbicide resistance to
bromoxynil impartedbyageneticengineering techniqueareavailable
commercially, for example, under the trade name of BXN.

The plants include those having an ability to produce an
insecticidal toxin, for example a selective toxin origilnated from
Bacillus, which ability 1s imparted by a genetic engineering
technique.

Examples of the insecticidal toxin which 1s produced by such
a genetically engineered plant include insecticidal proteins
derived fromBacillus cereus and Bacillus popilliae; d-endotoxins
derived fromBacillus thuringiensis, suchasCrylAb, CrylAc, CrylF,
CrylFa2, Cry2Ab, Cry3A, Cry3Bbl and Cry9C; insecticidal proteins
derived from Bacillus thuringiensis, such as VIP 1, VIP 2, VIP
3and VIP 3A; insecticidal proteins derived from nematodes; toxins

produced by animals such as scorpion toxins, spider toxins, bee
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toxins and 1nsect-specific nerve toxins; fungal toxins; plant
lectin; agglutinin; proteaseinhibitorssuchastrypsininhibitors,
serine protease inhibitors, patatin, cystatin, and papalin
inhibitors; ribosome-inactivating proteins (RIP) such as ricin,
corn-RIP, abrin, saporin, and briodin; steroid metabolizing
enzymes such as 3-hydroxysteroid oxildase,
ecdysteroid-UDP-glucosyltransferase, and cholesterol oxidase;
ecdysone inhibitors; HMG-CoA reductase; ion channel 1inhibitors
such as sodium channel inhibitors and calcium channel inhibitors;
juvenile hormone esterase; diuretic hormone receptors; stilbene
synthase; bibenzyl syntase; chitinase; and glucanase.

The insecticidal toxin produced by such a genetically
engineered plant also includes hybrid toxins of different
insecticidal proteins, for example, selected from d-endotoxins
such as CrylAb, CrylAc, CrylF, CrylFa2, Cry2Ab, Cry3A, Cry3Bbl
and Cry9C and insecticidal proteins such as VIP 1, VIP 2, VIP 3
and VIP 3A, and toxins in which a part of amino acids constituting
an insecticidal protein is deleted or modified. The hybrid toxin
ismade by combiningdifferent domains of the insecticidal proteins
by a genetic engineering technique. An example of the toxin 1in
which a part of amino acids constituting an insecticidal protein
isdeleted includesCrylAbinwhichapart of aminoaclids isdeleted.
An example of the toxin in which a part of amino acids constituting
an insecticidal protein is modified includes a toxin in which one
or more of amino acids of a naturally occurring toxin are
substituted.

The insecticidal toxin and the genetically engineered plant

havingtheability toproduce the insecticidal toxin are described,

for example, in EP-A-0 374 753, WO 93/07278, WO 95/34656, EP-A-0
14
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427 529, EP-A-451878 or WO 03/052073.

The genetically engineered plant having the ability to produce
the insecticidal toxin particularly has resistance to attack by
a coleopteran pest, dipteran pest or a lepidopteran pest.

Genetically engineered plants which have one or more
pest-resistance genes and thereby produce one or more insecticidal
toxins are also known, and some of them are commercially availab-le.
Examples of such genetically engineered plants include YieldGard"™
(a corn cultivar expressing CrylAb toxin), YieldGard Rootworm
(a corn cultivar expressing Cry3Bbl toxin), YieldGard Plus™ (a
corn cultivar expressing CrylAb and Cry3Bbl toxins), Heculex I™
(a corn cultivar expressing CrylFaZ2 toxin and phosphinothricin
N-acetyltransferase (PAT) for imparting resistance to
gluphosinate), NuCOTN33B™ (a cotton cultivar expressing CrylAc
toxin), Bollgard I'" (a cotton cultivar expressing CrylAc toxin),
Bollgard II™ (a cotton cultivar expressing CrylAc and Cry2Ab
toxins), VIPCOT™ (a cotton cultivar expressing VIP toxin),
NewLeaf = (a potato cultivar expressing Cry3A toxin), NatureGard
Agrisure GT Advantage'" (GA21 glyphosate-resistance character),
Agrisure CB AdvantageTM (Btll corn borer (CB) character), and
Protecta' .

The plants include those having an ability to produce an
anti-pathogen substance which ability is imparted by a genetic
engineering technique.

Examples of the anti-pathogen substance include PR proteins
(PRPs, described in EP-A-0 392 225). Such anti-pathogen
substances and genetically engineered plants which produce the
anti-pathogen substances are described in EP-A-0 392 225, WO

05/33818, EP-A-0 353 191.
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Examples of the anti-pathogen substance include ion channel
1nhibitors such as sodium channel 1nhibitors, and calcium channel
inhibitors (e.g. KP1l, KP4, or KP6 toxins produced by viruses);
stilbene synthase; bibenzyl synthase; chitinase; PR proteins
glucanase; peptide antibilotics; and substances produced by
microorganlisms such as heterocycle-containing antibiotics, and
protein factors i1involved 1n plant disease-resilistance (described
in WO 03/0009006) .

The “plants” include also those having useful chracteristics
such as an ability of producing a modified o1l component or of
producingincreasedaminoacidcontents, usingagenerecombination
technology. Examples thereof include VISTIVE™ (low linolenic
soybean having reduced linolenic acid content), and high-lysine
(high-01l) corn which has increased lysine or 01l content.

Further, also included are stacked plant varieties obtained
by combination of some of the classical herbicide activity or
herbicide—resistantgenes,insecticidalharmfulinsect—resistant
genes, anti-pathogenic substance producing genes, useful
chracteristics such as an ability of producing a modified oil
component or of producing 1increased amino acid contents.

The pest controlling composition according to the present

invention 1s capable of protecting a plant from offense by pests
(forexample, harmful arthropods such as harmful insects or harmful
mites) performing offense such as eating or sucking on plants
described below.

Examples of thepestsonwhich the pest controlling composition
according to the present invention exhibits a controlling effect
include the followlng organilisms.

Hemiptera harmful 1nsects: Delphaclidae such as Laodelphax

16
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striatellus, Nilaparvata lugens, or Sogatella furcifera;
Cicadellidae such as Nephotettix cincticeps, or nephotettix
virescens; Aphidoidea such as Aphils gossypil, Myzus persicae,

Brevicoryne brassicae, Macrosiphum euphorbiae, Aulacorthum

solani, Rhopalosiphum padi, or Toxoptera citricidus; Stink bugs
such as Nezara antennata, Riptortus clavetus, Leptocorisa
chinensis, Eysarcoris parvus, Halyomorpha mista, or Lygus
lineolaris; whitefly such as Trialeurodes vaporariorum, Bemisia
tabaci, or Bemisia argentifolii; Coccilidea such as Aonidiella
aurantii, Comstockaspis perniciosa, Unaspis citri, Ceroplastes
rubens, or Icerya purchase; Tingldae, Psyllidae;

Lepidoptera harmful insects: Pyralidae such as Chilo
suppressalis, Tryporyza incertulas, Cnaphalocrocis medinalis,
Notarcha derogata, Plodia interpunctella, Ostrinia furnacalis,
Ostrinia nubilaris, Hellula undalis, or Pediasia teterrellus;
Coctuidae such as Spodoptera litura, Spodoptera exigua,
Pseudaletia separata, Mamestrabrassicae, Agrotis ipsilon, Plusila
nigrisigna, Trichopulsia spp., Heliothis spp., or Hellcoverpa
spp.; Pieridae suchas Pieris rapae; Tortricidae such as Adoxophyes
spp., Grapholita molesta, Leguminivora glycinivorella,
Matsumuraéses azukivora, Adoxophyes orana fasciata, Adoxophyes
SP., Homona magnanima, Archips fuscocupreanus, Cydia pomonella,
Gracillariiformes suchasCaloptilia theivora, andPhyllonorycter
ringoneella; Carposinidae such as Carposina niponensis;
Lyonetiidae such as Lyonetia spp.; Lymantriidae such as Lymantria
spp., BEuproctis spp.; Yponomeutidae such as Plutella xylostella;
Gelechiidae such as Pectinophora gossypiella, and Phthorimaea
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