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Ligurotettix coquilleni Bootetfix argentalus Lignin

Helicoverpa tea
Epilachna tredecimnotata
Phyllotreta nemorumn
Papifio polyxenes

Helicoverpa zea

Spedoeptera exempia, S. litura, S.

eridiunia

Leptinotarsa decemlineata,
Empoasca fabae

Many phytopagous insects
Locusta migratoria

Acyrthosiphon pisum

Anacridium melanorhodon Tannin

Diabrotica undecimpunetata Cucarbitacin

Diabroticites Cucurbitacin E and [

Pieris rapae Glucosinolate

Anthonomus grandis Gossypol

Papilio polyxenes Furanocoumarins

Pieris brassicae Tomatine

Epilachna varivestris Cyuanogenic glycoside
Euphydryas editha Iridoid

Macrosiphon alhifons Lupanin (quinolizidine alkaloid)
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Visible and autractive Deterrent and toxic to  Hypericum calvcinum

UV pigments to

insects

Notknown

(neonate larvae)

Antifeedant

Probing stimulant

Utetheisa ornatrix

Spodopiera litioralis

Musca domestica
White-back

Bearomatized
1soprenylated
phioroglucinol (D1Ps)
(Hyperealin A)

Aglaia spectabiliy Rocaglamide

(Meliaceae) derivatives

Saipichroa origanifolia Withanolides

Orvza saliva Tricin 5-0-glucoside

planthopper,

Sogoirella furcifera

Ribosome

inactivating protein

(Culexr pipiens)

Antifeedant

Helicoverpa annigera Camphor tree

and mosquito

Cereal aphids

Cinnamomin
(Cinmermennium
camphora)

Humeus lupulus Acylphloroglucinols

(Cannabaccac)
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Insecticidal Sitophilus oryzae Artemisia dracuculis  Alkamides: pellitorine,

Release of volatiles
such as hexenal

Act on insect
peritrophic
membrane

Alkaloid synthesis

Anitifeedant

Antifeedant

Antifeedant

Activation of defense
genes

Antifeedant

Inhibition of
prostaglandin
endoperoxide
synthase and
lipoxygenase

Rhyzopertha
dominica

Homoptera.
Lepidoptera

Lepidoptera,
Coleoptera,
Homoptera

Homoptera

Spodoptera
frugiperda, Ostrina
nubilalis

Enrema hecabe
mandarina

Tetranychus urticae,
Phytoscinlus
persimilis

Tribolium confusum
Sitophilus granarius
Trigoderma
granarius

Spider mites

Alfalfa

Beans. tomato

Tobacco

Catharanthus roseus
Senecio miser
Sandorinum koetjape
Osmunda japonica

Lima bean, Nicotiana
attenuata

Taxus baccata (yew
tree)

Pelargonium

neopellitorine A&B

Cytochrome P450
enzymes:
hydroperoxide lyase.
peroxygenase

Chitinase

Anionic peroxidase

Tryptophan
decarboxylase
Eremophilanolidae

Sandoricum

Osmundalin

3-Hexenal, 3-hexeny!
acetate, o-
bergamotene

10-Deacetylbaccartin 1If
&V

Anacardic acids

alleomones (&L %) L aad) LY 5 o) e L8 3) ::@;5

Lz LS oSl Al § 555
Jaay wladdl pe o wldadl o b3 renellents o il of ol thll =

(e

ey



Sl ydanll doglioll deysle

RCH RN IPURE Y @_J : locomotor excitants 4S8 >l ol ds — ¥

ceolal! sy ji CHPWAEN) gv-gr Cw s suppressants il — v

C_.éj.l Lxdgo Ladlast s iyl 305 das rdeterrents il — ¢
VYV Jeasy Gl

ol ji i e 61).57 <l pdadl a3 :Toxins r}a_..ll — 0

—atkas &= oo L cdigestibility reducing chemicals r_.a.g.ll gl.i,_ui —
.3_)..."5..'-\-\.“ KT R PP I | r.é.g.”j FI.I}C\-"}'"

kairomones (&)} ) LY aals) e WY 5 ad) el Y Lol

e WS Lol s £33

ALl o Byl dad attractants i —

LgiBos ji 8 il 45> b5 rarrestants <ol S ji liBell — ¥

o) Ladsa Byl 3Lssls — 35slly g ool — Lkl sy wijioe — ¥
LOF=NV e Jaany Lgad

O-e) Bydadl a5 ) aiat (iss cfeeding stimulants agdmall Sl s — ¢
(Y440 Panda & Khush

Panda & —s) ol ol 35 L halt 4301 DS ol L1 w1V 8-V £y g
.(Y44 2 Khush

3505, a0 5,0 ST oA
Nilaparvara [ngens (brown Loglill Bl i o su¥
planthopper)

Nephotettix virescens
{green leathopper)

Cnaphalocrocis medinalis Thymol (aromatic) and e paddt Gl e 3 il olgll
(rise leaffolder) carvacrol (monoterpenc
alcohol}
Trichoplusia nr (cabbage Laglil) Lo b 2L bLgalt Jgb
looper)
Blastophagous piniperda  o-Pinenc. 3-carcue Pinus sifvestris

(pine beetle)
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Scolytus ventralis (fir Resin vapors (monoterpenes) gl
engraver beetle)
Leptinotarsa decemlineata Tomatine ;uite 3t plolabyl
{Colorado potato beetle)
Colorado potato beetle Capsaicin JpwlerS) Jada)t
Colorado potato beetle Nicotine . sSud! Al
Helicoverpa zea I ey 8,401
{(Cornwormy)
Manduca sexta (tobacco Alcohol CoyH1O Nicandria sp.
hornworm)
Reticulitermes sp. (termite) Anacardiac acid Pea=v]
Hypera postica (alfalfa Tannic acid et jaals Sl e 0
weevil)

insect oviposition \g—zu a—v g adl e o i SN b ylee (VY=Y E) gk
(Y445 Panda & Khush ) deterrents
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Pieris rapae, plutella Coumarin and rutin S0
xylostella
Pieris rapae n-Butanol Erysimum chetranthoides
Pieris rapae Specific cardenolides Crucifer Erysimtm
cheiranthoides
Atherigona soccata ODP pr 9=l
Rhagoletis pomonella ODP zlal!
Chilo suppressalis Steam distillate, oviposition Oryza sativa variety ;5,31
' inhibitor pentadecanal TKM6
Spodoptera frugiperda Aqueous extracts Pioneer X304C 5 yill 5,3l Lo 31,9}
Trichoplusia ni ODP oS
Delia antiqua Minute quantities of diatty] Jadl
disulfide '

Anthonomus grandis (Boh.) Unsaturated fatty acids and  Rose-of-Sharon Hibiscus
their methyl esters syrigcus L. calyx

.oviposition deterrent pheromone jaull a4l Ludga § st 33Y Gans 30,8 = ODP — 1

— Vit
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Pieris brassicae Allylnitriles et S
Delia radicum (cabbage  Allylisothiocyanate
rootfly)
Pieris rapae (cabbage Indole glucosinolate
butterfly)
Pieris brassicae Sinigrin (allylglucosinolates) b))
Pieris rapae Water-soluble compounds other
than glucosinolate
Hylemya brassicae Sinigrin
Leptinotarsa decemlineata *Green leaf” volatile blb!
Delia antiqua n-dipropyl disulfide and #- Jraslt
propyl mercaptan
Diabroticina Cucurbitacins e I
Aulacophorina beetles
5,1
Helicoverpa zea C,-C 7 alkanols, phenyl B gy ol
acetaldehyde
Helicoverpa zea Hexadienal ) gundf
Helicoverpa zea Decadienal aLy
Helicoverpa zea Esters: ethyl acetate, ethy! 83001 B gl
cinnamate; ketones:
pentanone. nonanone,
octadienone; methylated
benzenes and naphthalenes
Manduca sexta Nitrogen-containing phenolic pblallt 1 ,f
glycoside (C7H0 oN)
Manduca sexta Aqueous extracts and steam
distillates
Phthorismaea operculella  Ethanolic extracts
{potato tuber moth)
Keiferia lvcopersicella Foliar surface chemical
{potato pinworm)
Helicoverpa zea Hexane extracts from glandular 4y palt pblalaft

trichomes — sesquiterpenes
{C15HnO,)

Lycopersicon § 4
hirsutum

= Vi ]/
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Heliothis virescens

Junonia coenia
FPapilio protenor

Papilio polyxenes

Psila rosae F.

Heliothis virescens (F.)

Papilio demoleus

Papilio ruthus

Papilio protenor

Panolis flammea

Lasperesia pomonella

Chilo suppressalis

Combinations of diterpene Nicotiana 4,3 pbw
duvanes and sucrose esters of tabacum
C;-C; fatty acids

Iridoid glycoside {catapol) Plantago lanceolata §\ g

Flavone glycoside Slsaanlt Gy

Luteolin 7-O-(6"-O-malonyl}-[- ey

D- glucopyranoside and trans-
chlorogenic acid

Gt olalsdos
Falcarindol-propenylbenzene Laagol ggadl
trans-asarone (2.4.5-
trimethoxy- |-
propenylbenzene)
Duvane diterpenes (c- and f3- s 3yl

4.8, 13 duvatrien- 1-ols and
c—and [3-4.8,13-duvatriene-
1,3-diols)
LT SIIDE 4 PENIPEI
Volatiles from lime leaves Shaaadt eits
combined with moisture
Flavonone glycosides, vicenin-  Citrus plant Citrus
2.6,8-di-C-B-D-gluco- unshiu Marc.
pyranosy-lapigenin mixed
with another unidentified

component

Flavone glycoside. naringin Sour orange Cirrus
(naringenin-7-B natsudaidai epicarp
neohesperidoside)

Pine monoterpenes: ¢« and 8 sl § 33
pinene

Isomers of farnesene ! § 5a

Oryzanone 331 Gl

Ve
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Heliothis spp. and Epicauta Gossypol (dimeric {Gossypium spp.) ybdll

sp. (blister beetle)

Spodoptera littoralis

Earias insulana (spiny
boliworm)

Helicoverpa zca.
Pectinophora gossypiella
(pink bollworm)

Acyrthosiphon pisum (pea
aphid)

Tetranychus urticae (mites)
Phyllotreta nemorum (leaf
beetles)

Aulocophora foveicollis (red
pumpkin beetle)

Leptinotarsa decemlineata
(Colorado potato beetle),
Manduca sexra (tobacco
homworm)

Helicoverpa zea (tomato
fruitworm)

Helicoverpa zea

sesquiterpenoid) and related
terpenoids

Isoquercitrin, quercitrin,
quercetin

Gossypol, gossypol-related
triterpenoids, sesquiterpenoid
quinones, hemigossypols, and
cyanidin-3-B-glucoside

{chrysanthemin)
Triterpenoid saponin & slaand) s !
{(Medicago spp.)
Cucurbitacin Cucumis salivis _ypsd!
(Cucurbitaceae)
Triterpenoid momerdicine H, 23- A plath Gt g
O-B-glucopyranoside of 3,7,23- (momordica charantia
trihydroxycucurbita- 5,24-dien- Linn)
19-al
Glycosides of steroidal alkaloids, wabitbdl s ol lailall
i-e., demissine, solacauline, phlabally
tomatine, leptine 1 and 11
2-Tridecanone {methylketone) Zy ) pblaball
{Lycopersicon

hirsutum f. glabratum)
Orthodihydroxy phenolics: rutin,  (Lycopersicon pblahfi
chlorogenic acid, and esculentum)
o-tomatine; new caffeyl
derivative of an aldaric acid
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Empoasca fabae (potato Tomatine (Solanum ublal!
leafhopper) tuberosum)
Acyrthosiphon pisum Indolizidine alkaloid: dodas Ay

Acyrthosiphon pisum

Choristoneura fumiferana
{Clemens) (spruce
budworm)

Choristoneura fumiferana

Choristoneura fumiferana

Schizaphis graminum
(greenbug)

Acyrthosiphon pisum, Myzus

persicae, Amphorophora
agathonica, Aphis pomi

Schizaphis graminum biorvpe

C (greenbug)
Schizaphis graminum
{greenbug)
Arherigona soccata
{sorghum shoofly)
Locusta migratoria
{migratory locust}
Hypera postica (alfalfa
weevil)

Sitona cylindricollis (sweet

clover weevil)

Acyrthosiphon pisum (pea

aphid)
Listroderes costirustris
{vegetable weevil)

Epicauta sp. (blister beetle)

Metopolophium dirhodum

(wheet aphid)

castanospermine
Quinolizidine alkaloids
Pyrrolizidine alkaloid: senkirkine

‘,.-.1)3.”
Roots of composite
coltsfoot (Tussilago

farfara 1.}
Lupine alkaloid Leaves of Lupinus
13-trans- cinnamoyloxy- polyphyllus (Lindl)

lupanine, 13-tigloyloxy-
lupanine
Solanum alkaloids, tomatine,
solanidine, a-chaconine
Indole alkaloid: gramine

Sotanum spp.

(Hordeum sp.) il

Phloridzin (flavonoids) gl

Polar phenolic fraction (flavone
tricin)

p-Hydroxybenzaldehyde,
dhurrin, and procyanidin

Amigo ide it

,lq‘,}.oil gas)l gi_,j“a‘l

Cyanohydrin glucoside, dhurrin,
and phenolic acids
2-3% coumarin 8 3Lad) pope b

{Medicago spp.)

Dicoumarol

Sweet clover
{(Melilotus spp.)

Coumarin

cis-0-HCA glucoside and
coumarin

Hydroxamic acid (DIMBOA) (Triticum poid!

S g aestivam)

(Secale cereale)

Vo.
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Schizaphis graminuwm Hydroxamic acid {(DIMBOA) daslio diy

(greenbug)

Rhopalosiphum maidis (corn Hydroxamic acids

leaf aphid}

Ostrinia nubilalis (European DIMBOA

corn borer)
Pieris brassicae

Mustars oil glycoside: sinigrin

(Zea nays) b,
5,0l Lyt i oYl

olialall

DIMBOA: 2,4-dihydroxy-7-methoxy-1,4-benzoxazin-3-one. HCA, hydrocyinnamic

acid.
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Locusta migratoria

Scolvtus multistriatus (small
Eurppean elm bark beetle}

Scolvius multtsiriatus

Neodiprion rugifrons (pine
sawflies)

Spodoptera exempia

{nutgrass armyworm)

Spodoptera exigua (beet

armyworm)

Dysdercus koenigi (pyrthocorid
bug), Tribolium castaneum
(red flour beetle). Phthormea
operculella

Spodoptera litura (tobacco

cutworm)

Terpenoid, azadirachtin

Aglycone

5-hydroxy- 1 .4-naphthoguinone

(juglone)

B-Benzoquinone

13-Keto-8( 14)-podocarpen- f 8-0ic
acid (terpenoid derivative)

Warburganal

Several sesquiterpene
Hydrocarbons. caryophyilene,
o-selinene, B-selinene. and
B-copaene

Gernmacranolide-type sesquiterpene

lactone. glaucolide A

Sesquiterpene lactone. parthenin

Germacrane sesquiterpenes,
shiromodiol monoacetate, and
shiromodiol diacetate

Azadirachia s} y9d
indica. Melia azedarach
EURTES [ L JER WA EX I

Carva ovara

segall Lpant 45,000 31,541
Pinus banksiana

VL
Warburgia ugandensis
Hymenaea courbaril

Vernonia spp. {Composilae)

Parthenium hysterophorus

Parabenzoin trilobum
('Shiromoji’ in Japanese)

Yoy
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Spodoptera eridania Sesquiterpene lactone, maximilin C Glandular trichomes on the
(southern armyworm). anther tips of wild
Melanoplus sanguinipes sunflower Helianthies sp.

{migratory grasshopper),
and Homoeosoma
electetlian (sunflower moth)

Spodoptera litura, Euproctis  Several clerodane diterpencs Clerodendrum spp.
subflava, Ostrinia nubilalis  including clerodendrin A; {Verbenaceae)
clerodendrin B
Lymantria dispar {gypsy Grayanoid diterpenes, grayanoloxin
moth) il and kalmitoxin | and il
Anthonomus grandis, Anthranilic acid, gentisic acid, Peruvian plant Alchomea
Heliothis virescens (lobacco  senecioic acid. trans-cinnamic triplinervia
budworm) acid, trans-cinnamaldehyde, and (Euphorbiacedc)
camphor
Helicoverpu zeea Four new bufadienolide steroids:  East African medicinal plant
abyssinin, abyssinolm A, B. and Bersama abyssinica
C (Melianthaceae)
Spodopiera littoralis Isoboldine alkaloid Cocculus trilobus
s Jedt Anthraguinone, 2-methyl Solanum berthaulii, woody

anthraquinones. 2-hydroxymethyl  plants
anthraquinone, and 2-formyl
anthraquinone

Scolytus multistrigtus Phloretin (flavonoids) Malus pumila
Scolvtus mudtistriatus Quercetin Quercus macrocarpa
Nilaparvaia lugens (rice Steam distillates Wild rice Oryza officinalis

brown planthopper)
Cnaphalocrocis medinalis Steam distillates
(ricc leaffolder)
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