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. Phytophthora citrophthora (S. & S.) Leon.
! Brown rot, Gummosis
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* Penicillium digitatum Sacc.

: Common green mold
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8 2 ! Alternaria kikuchiana Tanaka
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: Cladosporium carpophilum

. Scab, Freckle, Black spot
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. Sclerotinia cineria (Bon.) Schr.
¢ Sclerotinia rot, Brown rot
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8 ¢ : Taphrina deformans (Berk.) Tul.
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: Xanthomonas campestris pv. pruni (Smith) Dowson
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8 2 ! Corticium salmonicolor Berk. et Br.
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8 ¢ I Cristulariella pyramidalis Waterman and Marshall
¥ ¢ ! Ring spot

-Iﬁaﬁx:ﬂﬁjﬁﬁf‘ﬁ’*%“*#%é = Al B o MR PR
4225 ~ & iR N T gER 2 A 2 Je R o AT E %‘v
FOEEAE d 2 FTE e

@%ﬁﬁ:%biﬁi@%o

2857 & R & B

8 ¢ Oidium ziziphi (Yen at Wang) Braun
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: Colletotrichum gloeosporioides Penzig

¢ Anthracnose
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. Pseudocercospora kaki Goh & Hsieh

* Angular leaf spot
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8 ¢ ! Mycosphaerella fijiensis Morelet var.
difformis Morelet and Stover
¥ % ! Black Sigatoka disease
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8 ¢ Botryodiplodia theobromae Pat.
%2 Ceratocystis paradoxa (Dade) Moreau
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¥ % : Crown rot, Fruit rot, Stem end rot
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B ¢ ! Deightoniella torulosa (Syd.) Ellis.
¥ ¢ ! Deightoniella leaf spot, Speckle
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8 2 1 Phyllosticta musarum (Cooke) Petrak
¥ ¥ @ Leaf freckle

T bt e 2 :

R T 2= .
B RSN - K 2%
> 7

5 N : L . ks 2 S TE—"]‘%#\E’J%@%Q
¥ E s K2

j‘\:}?\‘—‘, e
35.% KRB

8 ¢ ! Glomerella cingulata (Ston.) Spaul. et Schr.
¥ ¢ ! Anthracnose
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g % ! Virus (BBTV)

¥ ¢ ! Bunchy top
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¥ ¢ ! Powdery mildew
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: Glomerella cingulata (Ston.) Spauld et Schrenk

. Anthracnose
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8 ¢ ! Xanthomonas campestris pv. mangiferaeindicae

¥ % ! Fruit rot, Black spot
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¥ ¢ ! Boron deficiency
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: Phytophthora spp.
. Heart rot
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8 ¢ Meloidogyne sp., Pratylenchus sp.

¥ % ! Parasitic nematodes
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8 ¢ ! Phytophthora palmivora Butler

¥ % : Phytophthora fruit rot
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8 ¢ Acrosporium caricae Noack
(= Oidium caricae Noack)
Ovulariopsis caricae Sawada
¥ ¢ ! Powdery mildew
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: Colletotrichum gloeosporioides Penzig
- Anthracnose
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8 ¢ ! Botyvodiplodia theobromae Pat.
¥ ¢ ! Papaya stem-end rot
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8 % ! Phytophthora citrophthora, P. niotinae

¥ % ! Phytophthora blight
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8 ¢ : Botryosphaeria rhodina (Pat.) Griff. & Maubl.
¥ ¢ ! Botryodiplodia fruit rot
fﬁf’sfﬁ:! %}%Tﬂ;?ﬁf‘@;#ﬂui VIR ol S ,,JTLW/}E!;-
,ﬂk}}’;‘a}%rﬁ:]?l}gj—%f_g_g‘_gl,%rﬂ, %-’?,
T “E"’f F'Q&,F'/\W’* E&'ﬁ‘}*ﬁf%ﬁ"»‘%;-‘%?%
SN T R LR
'E‘#}J‘A?—:j‘}%li‘rsln-/?/ﬂ’rﬁ& ;i;i,rj :7;?,4.5/\
P P o R AR L F BT S Bk A iR

a3

a2

o

49.%&%&)}3
8 ¢ ! Peronophythora litchii (Chen) Ko ex et al
- Downy blight
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8 % ! Uncinula necator (Schw.) Burrill
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® ¢ . Powdery mildew
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: Glomerella cingulata (Ston.) Spauld. Et Schrenk
- Ripe rot
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- Elsinoe ampelina (De B.) Shear
. Anthracnose
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8 2 ! Alternaria alternate

¥ ¢ ! Alternaria leaf spot
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8 ¢ ! Phakopsora ampelopsidis Diet. et Syd.

¥ % : Rust
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8 % ! Greeneria uvicola Punithalingam
¥ ¢ @ Bitter rot
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B ¢ ! Meloidogyne incognita (Kofoid et White) Chitwood
Meloidogyne javanica (Treub) Chitwood

¥ % : Root-knot nematode

M ARG S R n RS %T“%E TRAT N 51 A P Rg e vd i 4R Ry o
S Bk 514\’}23,\ JERT o B RN ‘34"}% EOARS S ED Rt ’%\'4

BRI IT D ORGP B R 2B FEIR O S Vi - |




58.4 % 18 R

8 ¢ Colletotrichum gloeospoioides Penzig
¥ ¢ ! Anthracnose
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8 ¢ I Pestalotiopsis psidii (Pat.) Mordue
¥ ¢ ! Guava scab ~ Guava canker -~ Guava gray leaf spot
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¢. ' Guignardia psidii Ullasa & Rawal
: 7. ! Black spot ~ Phyllosticta rot
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8 ¢ ! Myxosporium psidii Sawada et Kurosawa
¥ % ! Myxosporium wilt; Likubin
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B ¢ ! Glomerella cingulata
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8 ¢ ! Phytophthora palmivora Butler
¥ ¢ ! Phytophthora blight
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: Pestalotiopsis eugeniae
: Pestalotiopsis fruit rot
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65.76 $1 A
B 2 ! Glomerella cingulate (Ston.) Spauld et Schrenk

¥ ¢ ! Anthracnose
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& ¢ ! Capnodiaceae
ki *’é : Sooty mold
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8 ¢ ! Pseudomonas syringae
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¥® ¢ . Bacterial leaf spots
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t. ¢ Phytophthora cactorum and P. citrophthora
: Phytophthora fruit rot
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8 ¢ : Botrytis cinerea Pers.

¥ ¢ ! Graymold rot
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8 ¢ I Colletotrichum dematium,; C. fragariae,; C. acutatum; C. gloeosporioides
¥ ¢ ! Anthracnose fruit rots (Black rot) ; Anthracnose
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8 ¢ ! Sphaerotheca macularis f. sp. fragariae; Sphaerotheca humuli
¥® ¢ ! Powdery mildew
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B 7 ! Aphelenchoides fragariae (Ritzema Bos) Christie
¥ ¢ ! Foliar or leaf nematode
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. Aecidium mori (Bercl.) Diet.

~ Fm E HrE R o T x Ak IE. ’Eﬁ_gﬁjojﬁsﬁm)ﬂ
3 oo WeH E RTH AR A ;*“9—‘«#l$§ RGN

R B E o - A F 3 @%ﬁo

AREFY R R T R AL : Wi v — R A




= EANE

J—

I B4k
it
&

: Toxoptera citricida (Kirkaldy)

. Tropical citrus aphid, Black citrus aphid
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: Aphis citricola van der Goot
. Spiraea aphid, Green citrus aphid
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. Pentalonia nigronervosa Coquerel

: Banana aphid
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* Myzus persicae (Sulzer)
Green peach aphid
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: Aphanostigma iakusuiense (Kishida)
Pear phylloxerids
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- Aphis pomi De Geer
: Green apple aphid, Apple aphid
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: Cacopsylla chinensis (Yang et Li)
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. Diaphorina citri Kuwayama
: Asian citrus psyllid
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: Microceropsylla nigra (Crawford)
Mango psyllid
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- Stephanitis typica (Distant)

. Banana lace-wing bug
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- Singapora shinshana (Matsumura)
. Peach leathopper
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8 ¢ ! Idioscopus nitidulus (Walker) (5 % 4% 3 38 )
Idioscopus taiwanus (Huang and Maldonado) (¥ 5% & 48 )
: Brown mango leafthopper

Mango leathopper
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. Aleurocanthus spiniferus (Quaintance)
. Citrus spiny whitefly
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: Aonidiella inornata McKenzie

- Papaya red scale
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. Chrysomphalus aonidum (Linnaeus)
- Florida red scale
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: Aonidiella aurantii (Maskell)
alifornia red scale
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- Saissetia coffeae (Walker)
. Hemispherical scale, Coffee helmet scale
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: Pseudaulacaspis pentagona (Targioni-Tozzetti)
: White peach scale, Mulberry scale -
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Parlatoria pergandii Comstock
Chaff scale
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. Parlatoria ziziphi (Lucas)
- Citrus parlatoria, Black scale
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¢. ! Quadraspidiotus perniciosus (Comstock) -
¥ % ! San Jose scale, California scale , Chinese scale °
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. Planococcus citri (Risso)

/

. Citrus mealybug
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8 ¢ : Nipaecoccus filamentosus (Cockerell)
w . Citrus globular mealybug

&z
[d
S vg R S M K ERE




LS ISE MR R K R -
FEEEAL T B

- Planococcus minor (Maskell)
. Citrus mealybug
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- Dysmicoccus brevipes (Cockerell)
. Pineapple mealybug
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. Coccus viridis (Green)

¢ Green coffee scale, Green scale
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. Kerria lacca (Kerr)

. Kerria insect, Lac insect
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Z. ' Rhynchocoris humeralis (Thunberg) ( & A % %)
Nezara viridula (Linnaeus) (% = %5 % )
- Larger citrus stink bug
Southern green stink bug, Green stink bug
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: Thrips hawaiiensis (Morgan)
: Flower thrips ( ¥~ &[] .8 )
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8 ¢ I Scirtothrips dorsalis Hood
¥ ¢ ! Small yellow thrips
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* Rhipiphorothrips cruentatus Hood
. Grapevine thrips
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: Thrips coloratus Schmutz
Loquat thrips
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* Orgyia postica (Walker)

: Small tussock moth
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: Euproctis taiwana (Shiraki)
. Taiwan yellow tussock moth
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: Spodoptera litura Fabricius

. Tobacco cutworm, Cluster caterpillar
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. Anonaepestis bengalella Ragonot
. Custard apple borer.
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: Chlumetia transversa (Walker)
: Mango shoot borer
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. Conopomorpha sinensis Bradley
L1tch1 fruit borer
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- Eucosma notanthes Meyrick
. Carambola fruit borer
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- Phyllocnistis citrella Stainton
: Citrus leafminer
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: Anoplophora chinensis (Forster)
: White-spotted longicorn beetle
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g * Odoiporus longicollis (Oliver)
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: Banana stem weevil
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- Cosmopolites sordidus (Germar)
- Banana root weevil
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: Bactrocera dorsalis (Hendel)
Orlental fruit fly
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. Tetranychus kanzawai Kishida
. Kanzawa spider mite
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. Tetranychus urticae Koch

. Two-spotted spider mite
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. Tetranychus cinnabarinus (Boisduval)

. Carmine spider mite
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: Panonychus citri (McGregor)

¢ Citrus red mite
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* Oligonychus mangiferus (Rhaman and Sapra)

: ¥ Mango red spider mite
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= 4 ! Oligonychus litchi Lo et Ho

# ¢ ! Litchi mite
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* Aceria litchii (Keifer)

¢ Litche rust mite
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* Phyllocoptruta oleivora (Ashmead)
. Citrs rust mite
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: Agrius convolvuli (Linnaeus)

. Sweetpotato hawkmoth
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: Zeuzera coffeae Nietner
Red coffee borer
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¢. ! Sparganothis pilleriana (Denis et Schiffermuller)

% ' Leaf-rolling tortrix
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8 ¢ ! Anomala cupripes Hope
: . Red- legged cupreous chafer, Large green chafer beetle
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. Aleurotuberculatus guyavae Takahashi
: Guava black whitefly
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: Aleurodicus dispersus Russell
. Spiralling whitefly
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- Empoasca flavescens (Fabricius)

: Small green leathopper
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: Lasiognatha mormopa (Meyrick)
FlX B s ~ L 5] B o
: Platypeplus mormopa Meyrick
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. Paurocephala psylloptera Grawford
. Taiwan mulberry psyllid
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T
B % Aspidiotus destructor Signoret
B
i

. Transparent scale, Coconut scale
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: Brontispa longissima Gestro
- Coconut leaf beetle, Coconut hispine beetle
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: Oryctes rhinoceros (Linnaeus)
: Rhinoceros beetle, Asiatic rhinoceros beetle
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(Nucleic acids
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(RNA polymerase I)
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B- F 554 %
Z mre A B

(Mitosis and
cell division)
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el (delocalisation of
(Mitosis and ..
Lo spectrin-like
cell division) .
proteins)

Cl -k 48 7 = & 3z il eiex 4 (pyrimidinamines)
EAF & i I NADH = & ¥k (diflumetorim)

% B ps (complex |
NADH
oxidoreductase)

a g a— -

¥ k fe"=%f (phenylbenzamides)
4% % % (flutolanil) ~ = & % (mepronil)

elex z A FARREE  (pyridinyl-ethyl-benzamides)
& =3 (fluopyram)

C- vz (e

(Respiration) C2 - 5 % § %= TR fipP=4F (oxathiincarboxamides)
EAR & P ) fik £ %12 (oxycarboxin)

AR & 0 11 oaa e = S y

% & f% (complex II:

succinate- F & = (thifluzamide)
dehydrogenase)

Fi % P P¥g (thiazolecarboxamides)

wloeds g e flE  (pyrazolecarboxamides)
Fma b (furametpyr) ~ & 5. # (fluxapyroxad) ~
Ir 7% ¢ (isopyrazam) ~ I & %=(penflufen)

et eF fis 34 (pyridinecarboxamides)
v 3. | (boscalid)




R e

L SRR AT A LA

C- wfez iT %
(Respiration)

LA
¢w§ & III Jm PE
¢ % bel (Qo)
(complex III:
cytochrome bcl
(ubiquinol oxidase at
Qo site (cyt b gene))

3 éﬁ i fig 5F_(methoxyacrylates)

7 3= a7 (azoxystrobin) ~ picoxystrobin (% = * )

? § il peAg#F (methoxycarbamates)

B ¥.4T (pyraclostrobin)

‘95 z ﬁxﬁq #f  (oximino acetates)
= & A¢ (trifloxystrobin) ~ 5 4z % (kresoxim-
rnethyl)

ek = - AR 3 (oxazolidinediones)
A (famoxadone)

c4 Jr 8T S g
ﬁiya; & 111 e
% bel (Qi)

(complex I11:
cytochrome bcl
(ubiquinone
reductase at Qi site)

¥ vkrek 3 (cyanoimidazole)

% Ji & (cyazofamid)

HREE s = vk FF (sulfamoyltriazole)
% % i# (amisulbrom )

C5-F fahpa i 2
% % & (uncouplers
of oxidative
phosphorylation)

= W AEs T Jﬁ fn #f (dinitrophenyl crotonates)
B &7 3 £ H

= A A ¥ vegp (2,6-dinitroanilines)
F% & = (fluazinam)

C6 -5 - mipaic v
i+, ¥Frdl ATP & =
= (inhibitors of
oxidative
phosphorylation,
ATP synthase)

= ¥ 45 #f (triphenyl tin compounds)

-
BN e

7

C7 -ATP # = (ATP
production
(proposed))

s A s (thiophenecarboxamides)
BN % 9= F A




T g

R e

- R e S o i

C- wf ez ¥ %
(Respiration)

C8 -l q & &
YEAE & P I fmre
¢ % bel (Qx)
(complex III:
cytochrome bcl
(ubiquinone
reductase at Qx
(unknown) site)

S T _(triazolo-pyrimidylamine
. E_(ametoctradin)

D- "3k fit 2
Fv &
(Amino acids
and protein
synthesis)

D1 -3%pz & =
(methionine
biosynthesis
(proposed))

¥ d=efprE #f  (anilinopyrimidines)
%% R (pyrimethanil) ~ /= =3k
(mepanipyrim) ~ J ¥ /& (cyprodinil)

D2 -3v & =
(protein synthesis)

leg FEFEAL S F14 %  (enopyranuronic acid antibiotic)

% 5f # % (blasticidin-S)

D3 -3Fv & =
(protein synthesis)

wlegm > g FEREFL 4 % (hexopyranosyl antibiotic)
£.0% # % (kasugamycin hydrochloride
hydrate)

D4 -3Fv & =
(protein synthesis)

lvm J pERE It % (glucopyranosyl antibiotic)
48 % (streptomycin sesquisulfate)

D5 -3Fv% & =
(protein synthesis)

w I % X di? % (tetracycline antibiotic)
» Tk {# 2% (tetracycline hydrochloride) ~
2 # % (oxytetracycline)

E- u 4 &R
(Signal
transduction)

El — #+4] Kk 3
(mechanism
unknown)

5 % A vEvhk#f (ayloxyquinolines)
-3 % (quinoxyfen)
e ek ek K7 (quinazolinones)

F -7% (proquinazid)

E- n 4 @yp
(Signal
transduction)

E2-%# 3 a3 48
£ (MAP/Histidine-
Kinase in osmotic
signal transduction
(0s-2, HOG1))

¥ e r& #7 (phenylpyrroles)

;5% (fludioxonil)




T g

R e

- R e S o i

E_ —;’HL :?:_s f’é i’f‘-‘
(Signal
transduction)

E3 -3 &3 4
B Ve
(MAP/Histidine-
Kinase in osmotic
signal transduction
(0s-1, Daf1))

= " g Ay =3f (dicarboximides)

5. % ¥ (chlozolinate) ~ ¢ 5. ® (vinclozolin) -
iz & = (iprodione) ~ # ;= % (procymidone)

F- #3935 % 3§52
& = (Lipids
and membrane
synthesis)

F2 -girg & &~ 7 2
i #5 s
(phospholipid
biosynthesis,
methyltransferase)

B 1% B F% fin 25 (phosphorothiolates)
7z & # 4> (iprobenfos) ~ ¥ 5 >
(pyrazophos) ~ k> (edifenphos)

= &~ IR #F  (dithiolanes)
I B [F] (isoprothiolane)

F3 -53 358 § 1 0%
* (lipid peroxidation
(proposed))

2 4 T #f (aromatic hydrocarbons)

)

# " % ¥ (chloroneb) ~ = 3% (dicloran)
7 % M ¥ (quintozene) ~ % 5. ¥»> (tolclofos-
methyl)

vz - ek 3 (1,2.4-thiadiazoles)
% 17 4] (etridiazole)

F4 -7g o5 ik 2_ w72
poid i M (cell
membrane
permeability, fatty
acids (proposed))

s H v A2 o F  (carbamates)
& 44 5. (propamocarb hydrochloride)

F6 —+ 3¢ /')% JR ?]“m
¥g 33~ (microbial
disrupters of
pathogen cell
membranes)

M4 P %] #| (microbial)

A 2 B FPEIS2 S X 4% 7] (Bacillus subtilis)
DAL i R = 4 fi]‘ (Bacillus
amyloliquefaciens)




B LS REE G o A LR

G- e ER
£ = (Sterol
biosynthesis in
membranes)

Gl -Fps & % 2
Cl4 2 v Hps
(Cl4-demethylase in
sterol biosynthesis

(ergll/cyp51))

viovk %B (piperazines)

FAm % (triforine)

vt eF 3F  (pyridines)
L 53 (pyrifenox)

ReE 3E (pyrimidines)
R 5 % (nuarimol) ~ 534 ¥ (fenarimol)

vk ek %5 (imidazoles)
i = 71 (imazalil) ~ # 3% A (pefurazoate) ~
# 5. F (prochloraz) ~ %zé%)_i_ (triflumizole)

vk 3B (triazoles)
?f % (triadimefon) ~ = i £ (triadimenol) ~
4

v B (bitertanol) ~ » 53| (tetraconazole)

~ I 5. (penconazole) ~ & F A
(epoxiconazole) ~ % "= (imibenconazole) ~
%= v & (fenbuconazole) ~ F 5. 1
(difenoconazole) ~ ¥ . 4| (tebuconazole) -
¥ 5.4l (propiconazole) ~ Z=s5. |
(hexaconazole) ~ /= A= (metconazole) ~

;8. 3. & (bromuconazole) ~ i 5.7
(diniconazole-M) ~ ¥ 5. /& (cyproconazole) ~
i# 5. & (myclobutanil) ~ /% % (flutriafol) ~
FE# F  (flusilazole)

G2 -7Fps & > 2 A"
—B R pF 2 AB A7
B (AT
reductase and

A% A7 isomerase in
sterol biosynthesis
(erg24, erg?))

¥5 etk #F  (morpholines)
= ¥ % (tridemorph) ~ =¥ 45
(fenpropimorph)




T g

FE IER

EXr TR LR

G- e pR
& = (Sterol
biosynthesis in
membranes)

G3 -C4-2 7 H iz
Z_ 3-fir iR pF(3-
keto reductase, C4-
demethylation

(erg27))

G4 -Fps & = 2 &
WG E
(squalene-epoxidase
in sterol biosynthesis

(ergl))

Fr st v pg 9 E  (thiocarbamates )
’;ﬁ: 0 =g (allylamines)
B &5 3s A

H—imre k=&
= (Cell wall
bio- synthesis)

-5 £ Sps
(chitin synthase)

PRAErieE + 3 (peptidyl pyrimidine nucleoside)
kil % 7 (polyoxorim) ~ Ef il & ¥
(polyoxins)

HS5 -4 a2 & = pF
(cellulose synthase)

B 1% f@desg (cinnamic acid amides)

i#Z =& % (dimethomorph)

Speepp el ¥ B4 g (valinamide carbamates)
valifenalate (% 3¢ ) ~ benthiavalicarb (% =7 )

A ?%5F  (mandelic acid amides)

[F] 16.1

[F] 16.2

[- o kEih
2 FE
(Melanin
synthesis in
cell wall)

H-29¢ % & =2 8
Ja fi® (reductase in
melanin
biosynthesis)

.
h

—‘g ¥z2 (mandipropamid)

‘%’ iH v v iR #f (isobenzofuranone)

% 21 (phthalide ; fthalide)

et ek i eE bk 57 (pyrroloquinolinone)

B ‘B-F£ (pyroquilon)

_.'; & cgvd’ ¥f (triazolobenzothiazole)
< (tricyclazole)

2-29¢ % & =2 %
-k f# (dehydratase
in melanin
biosynthesis)

_Lbh-a‘;' (cyclopropanecarboxamide)

4c a 322 (carpropamid)

B =5E (propioamide)
i R (fenoxanil)

60




T g

R e

EXr TR LR

P- FaF A
t 4 b i
(host plant
defence
induction)

Pl -~k 1§ ki =
(salicylic acid
pathway)

F o e

vk #F (benzothiadiazole BTH)

A

B 3T A

P2

F 5 P riEek 55 (benzisothiazole)
A £ (probenazole)

P3

vz ed g Paesp  (thiadiazolecarboxamide)
Iy 7= & (isotianil)

P4 (proposed)

% #R P (natural compound)

F P} & e R

un- A Iriv#
1% ] (unknown
mode of
action)

unknown

¥ %5 ¢ f@i=#E (cyanoacetamide oxime)
5. % (cymoxanil)

unknown

I; B e fig #f  (phosphonates)
A5 17 (fosetyl-aluminium) ~ I Bf&
(phosphorous acid)

unknown

A=Y AE R Y AL 4P (phthalamic acids)
v+ % (tecloftalam)

unknown

¥ 3 = 2358 (benzotriazines)

unknown

unknown

wE vk fif #f  (pyridazinones)
iF 2 % (diclomezine)

unknown

Frik el @ EL 5 (thiocarbamates)
;= i 7. (methasulfocarb)

unknown

¥ ¢ figiesy (phenylacetamides)

#F %% (cyflufenamid)

unknown

sods Fov T 3R
(actin disruption
(proposed))

= ¥ 7 Ak #F (benzophenones)
/& % B (metrafenone)
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T g

R e

B LS REE G o A LR

[F1U12

[FlU14

[FlU18

un- & FriT#
# 4] (unknown
mode of
action)

unknown

JmpE =+ 3R (cell
membrane disruption
(proposed))

¥ 35p (guanidines)

% % (dodine)

unknown

e fik P 5f  (pyrimidinonehydrazones)
[ S = :
% F % (ferimzone)

unknown (Inhibition
of trehalase)

vlem  pEREFLY & (glucopyranosyl antibiotic)
Ak % (validamycin A)

mc— % & 1%
* (multi-site
contact
activity)

& % 4F #f  (inorganic copper compounds)

= - Frfi4kF (tribasic copper sulfate) ~ -1 &
(oxine-copper) ~ & # % (Bordeaux mixture) ~
% v 37 4F (cuprous oxide) ~ ¥ fh4F (copper
oxalate) ~ & § i 4% (copper hydroxide) ~
Frfk 4 (copper sulfate) ~ 4& 12 % ¥ i 4F
(copper oxychloride)

# % F% #F (inorganic sulfur compounds)

F=%  (sulfur)

— priire i v oAf o e (dithiocarbamates and relatives)
v 4+ 7 f (propineb) ~ & (¥ (metiram
complex) ~ ## & # (thiram) ~ § f =% (ferbam)

~ &%4% 7 ;# (mancozeb) ~ 47 ;i (maneb)

HRFE = ¥ Apd; "=5F (phthalimides)
# H * (captan)

% "% #g (chloronitriles (phthalonitriles))
z % ® ¥ % (chlorothalonil)

A fils " =5E  (sulfamides)
v H F 3 % (tolylfluanid) ~ 5 % %
(dichlofluanid)

A 5E (guanidines)
¥.#.;¥ (iminoctadine triacetate) ~ 3. &2 (U=
¥ A fi% ) (iminoctadine tris (albesilate))




i~

Rl

CE SRR R A LA

[F] M8

[F] M9

mc— % &£ iF
* (multi-site
contact
activity)

= v2 #%f (triazines)
B & e EE R

i AR %E  (quinines (anthraquinones))

% iR (dithianon)

[F] NC

nc - K & 5g
(not classified)

47 @ (petroleum oils)
L% & 47 (potassium hydrogencarbonate)

=

: FRAC 2016




£y 0] g R R (T H 48 )] A AF

e g

IRAC

T RS

& PP i i )
(Acetylcholinesterase
inhibitors)

P fl U AL 93 (carbamates)

7 FA 4 4% (carbosulfan) ~ 7 FL= & i (fenobucarb)
~ b 4e B (pirimicarb) ~ 4 %] (carbaryl) ~ 4v 4%
(carbofuran > 75% WP ~ 85%WP ~ 40.64%SC ~ 44%SC
~ 37.5%WPSB# #* ) ~ & 2 (propoxur) ~ i¥ £, 1%
(butocarboxim) -~ # 3% 5. (benfuracarb) ~ % gt %
(bendiocarb) ~ ;5= ik (metolcarb) ~ p 7 ¥
(methomyl > 90%WP ~ 90%SG ~ 24%SL 2 #* ) ~ £ i*
f£ (thiofanox) ~ #ijgc 5. (thiodicarb) ~

7@ iy (isoprocarb) ~ = s i (XMCO) ~ = & i
(xylylcarb) ~ ;= B} 5. (methiocarb) ~ B ¥ = (oxamyl
> 24%SL 2% # ) ~ % =% (formetanate > 50%SP 2% # )

+ ¥Er#E (organophosphates)

%z 4 > (naled) ~ = % #> (trichlorfon) ~ = jZ >
(triazophos) ~ = 1+ (diazinon) ~ = /= > (dimethoate)
~ ¥ F 4> (phoxim) ~ 4riF+> (isoxathion) ~ & -
(pyridaphenthion) ~ ¥ £ = » ¥» (parathion-methyl -
50%EC# * ) ~ v i.+> (pyraclofos) ~ = 45+> (terbufos)
~ i ¥ (profenofos) ~ 7 %~F» (isofenphos) ~ Iy 3>
(pirimiphos-methyl) ~ 7 % % (monocrotophos > 55%SL
&% )~ I+ (temephos) ~ Z=#F> (fenthion) ~

%Ziw > (fenamiphos) ~ ¥4 > (quinalphos) ~ #%:E 4>
(heptenophos) ~ # /= > (phosmet) ~ 5 F+> (malathion)
~ Fje > (thiometon) ~ F4 #74> (chlorpyrifos) ~ 4 &4
(ethoprophos > 45%EC ~ 70.6%ECZt # ) ~ 3 g4
(prothiofos) ~ # %“#» (chlorfenvinphos) ~ ¥ 7 +»
(cyanophos) ~ & #.¥> (ethion) ~ ;= * ¥» (methidathion -
40%ECZ# #* ) ~ = % ¥~ (oxydemeton-methyl) ~ #5 & ¥~
(phosalone) ~ 453 ¥ (phorate) ~ 4% # % (fosthiazate >
T5%ECZ * ) ~ 3# ;= 4~ (fenitrothion) ~ £ &
(tetrachlorvinphos) -~




e gl

X TR T

FAF> (acephate) ~ % F > (vamidothion) ~
# iZ ¥ (phenthoate)

R Rl TR R

(GABA-gated chloride
channel antagonists)

BB $ & 4 (cyclodiene; organochlorines)

B F 2 R

¥ rek 55 (phenylpyrazoles)

%% = (fipronil) ~ & #74 (ethiprole)

4 i iE B & (sodium
channel modulators)

" & 5 #F (pyrethrins, pyrethroids)

& 3% (halfenprox) - | = % (permethrin) ~

#e3% FF ;& % (gamma-cyhalothrin) ~ B i 3% %
(beta-cyfluthrin) ~ Iy 7] % (allethrin) ~

7 7= % (alpha-cypermethrin) ~ % %% (etofenprox) ~
#* 3 %< (silafluofen) ~ %= i+ 4] (fenvalerate) ~ % ¥ &
(fenpropathrin) ~ f# 4 % (acrinathrin) ~ % /= %
(tralomethrin) ~ & it § (esfenvalerate) ~ j PRy
(pyrethrins) ~ £ 3% (bifenthrin) ~ 7 5= &

(tetramethrin) ~ % ;= % (deltamethrin) ~ %3 = %
(zeta-cypermethrin) ~ 4§ it 4| (tau-fluvalinate) ~

= %= & 2 - (phenothrin) ~ F #* % (cyfluthrin) ~
F it % (lambda-cyhalothrin) ~ /= % (cypermethrin)

% FF # (flucythrinate)

o F 3T HE R

RS o i LA £
(Nicotinic acetylcholine
receptor agonists)

+ 7 % (neonicotinoids)
(clothianidin) ~ 7 ;= #2 (acetamiprid) ~
% i %% (imidacloprid) ~ i # % (dinotefuran) ~
F % £ (thiacloprid) ~ # i% % (thiamethoxam)

R = 7 (nicotine)

ik M 2 (sulfoxaflor)

R R R N T T

it (Nicotinic acetylcholine
receptor allosteric activator)

L
I

F) 35 #. (spinosad) ~ B #%4F (spinetoram)
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L B \z‘;:gw‘}. R = A f,.;f;

[1] 6

# B3 i@ i B i (Chloride
channel activators)

'ﬂ ’i\‘ ;7 (emamectin benzoate) ~ @ ¥ ;7 (abamectin) ~
;7 (milbemectin)

[I1 7A

[1] 7B

[1] 7C

# % & #3582 (Juvenile

hormone mimics)

¥r% #f 2P (juvenile hormone analogues)
(methoprene)

(fenoxycarb)

- %= (pyriproxyfen)

[1] 8A

[1] 8B

[1] 8C

[1] 8D

[1] 8E

Rt — & 5 F (TR IR
Fr4#] (Miscellaneous
nonspecific (multi-site)
inhibitors)

TRy (borax)

w2 JF1% (tartar emetic)

[1] 9B

fe 32 5g P~ § $r 4] (Selective
homopteran feeding blockers)

%o & (pymetrozine)

[1] 10A

[1] 10B

Wa3E 4 £ drd] (Mite growth
inhibitors)

& # % (hexythiazox) ~ ¥. %~4% (clofentezine)

ix A 4% (etoxazole)

[ 11

8 AT N
(Microbial disruptors of
insect midgut membranes )

#-% 4 7] (Bacillus thuringiensis subsp. aizawart) ~
B 2rER 4 7 (Bt subsp. kurstaki)

1] 12A

[1] 12B

[1] 12C

[1] 12D

F SRR ATP & = fis o]
(Inhibitors of mitochondrial
ATP synthase)

= %4 (diafenthiuron)

ﬁ‘fi 45 #p ¥ 4% 3] (organotin miticide)
B 5 (fenbutatin oxide)

Fb% % (propargite)

B S s




e gl

B L o

FIRFFH R AR CRIR
it ¥ & (Uncouplers of
oxidative phosphorylation via
disruption of the proton
gradient)

5. "% (chlorfenapyr)

Row e fEPEkE R iE P
%7 (Nicotinic acetylcholine
receptor channel blockers)

V0 B & % 2%g 0P (nereistoxin analogues)

% i :£ (bensultap) ~ #2 * (cartap hydrochloride) ~
Ay % (thiocyclam hydrogen oxalate)

BExE B SR E ] (%
0 #g) (Inhibitors of chitin
biosynthesis, type O,
Lepidopteran)

F Y ARl BB # (benzoylureas)

= 4#m & (diflubenzuron) ~ = K% (hexaflumuron) ~
v 454 (chlorfluazuron) ~ & %4 (flufenoxuron) ~
#4654 (teflubenzuron) ~ #% %4 (lufenuron) ~

% & & (novaluron)

[1] 16

FRp 5o F & Sl (F
1 #g) (Iinhibitors of chitin,
biosynthesis, type 1,
Homopteran)

# %% (buprofezin)

(1] 17

Eregp s L+ & (Moulting
disruptor, Dipteran)

FF i & (cyromazine)

[1] 18

sk ped KA 2

(Ecdysone receptor agonists)

— B 5 5F (diacylhydrazines)
¥ %% (chromafenozide) ~ ## %% (tebufenozide) -~

[1] 19

F AOEX L L
(Octopamine receptor
agonists)

J® 5% (methoxyfenozide)
= Iy &% (amitraz)

[1] 20A

[1] 20B

AR SLARAE & 4 11 % 5 Wik
Frd) (& & I
(Mitochondrial complex IIT
electron transport inhibitors
(coupling site I1))

& # > (hydramethylnon)

Iy pR&%  (acequinocyl)
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e gl

L KE 2

[1] 20C

[1] 20D

de s kAR & 4 11 7 3 BiL
Frd) (&8 =10
(Mitochondrial complex III
electron transport inhibitors
(coupling site I1))

® 3T E R

& 55d% (bifenazate)

[1] 21A

[1]21B

FmEEAE £ 1 T F @R
#r41 (Mitochondrial
complex I electron transport
inhibitors)

Frdle Rl 7 F @R L% # (METI acaricides)

3% (fenazaquin) ~ 353 4% (fenpyroximate) -
¥ %38 (tebufenpyrad) ~ £ ;X %= (pyrimidifen) ~
& i & (pyridaben) ~ %t %38 (tolfenpyrad)

Y. 3 (rotenone)

[1] 22A

[T] 22B

Al T R AP B A AT 2T
i FE %7 (Voltage-dependent
sodium channel blockers)

F]1#¥ 5. (indoxacarb)

% & % (metaflumizone)

[1] 23

o FRdfpE A Z 0 pE g s L
= F¥r#41| (Inhibitors of acetyl
CoA carboxylase)

ik 25 7 P fig #f (tetronic acid derivatives)
B 7% %< (spirodiclofen) ~ B 7%= (spirotetramat)
B} ;= 5 (spiromesifen)

~

[1] 24A

[1] 24B

ARIAT & TV T iR
Fr+4] (Mitochondrial
complex IV electron transport
inhibitors)

4% :£ 2%  (aluminium phosphide) ~
4 it 4% (magnesium phosphide)

§ i+ ¥ (cyanides)
R S

[1] 25

EoRiE & F 1L T ®iL
#r+41 (Mitochondrial
complex II electron transport
inhibitors)

F %1% (cyflumetofen) ~ 7% %= (cyenopyrafen )

[1] 28

g T X RS
(Ryanodine receptor
modulators)

)
~ ¥ % %4 (cyantraniliprole )

[1] 29

3% 5 E# & (Chordotonal
organ modulators)

# R 92 (flonicamid)




e gl

ngA}i{E&#ﬁ;; = 4 7*@

A A iT* $#%4] (Compounds
with unknown mode of
action)

Er 44 % (azadirachtin) ~ & % 4% (benzoximate) ~
L3S (chinomethionat) ~ ~ . &% (dicofol) ~

FTH# 4% (bromopropylate) -~ % # £:% (lime sulfur) ~
¥R ELF  (sulfur)

’F{\ speL

- IRAC 2016




N~ BA

7

S

AT A A

75

T gl

Y Ry

Frople miipr A i
A% 5 e rg sk & A
(Inhibition of acetyl
CoA carboxylase
(ACCase))

% ¥ 3 P pifgsE (aryloxyphenoxypropionate)

7 7k FF RE (cyhalofop-P-butyl) ~ 7 A & & &
(haloxyfop-P-methyl) ~ X% ¥ (fluazifop-P-butyl)
~ B-itk & (quizalofop-P-ethyl) ~ Ak %
(fenoxaprop-ethyl) ~ ¥ 3% ¥ (propaquizafop)

2 Uz P %8 (cyclohexanedione)

& M. ¥ (sethoxydim) -~ I 7= ¥ (alloxydim-
sodium) ~ #] ¥ F (clethodim) ~ & %
(tepraloxydim) ~ T #. 3% (cycloxydim)

Frgl o fRiCpE & > pE

D ] B ik &
= (Inhibition of
acetolactate synthase
ALS (acetohydroxyacid
synthase AHAS))

Fr fie P sE  (sulfonylurea)

Ri# I2 (flazasulfuron) ~ 7 :# F& (pyrazosulfuron-
ethyl) ~ & i# £ (cinosulfuron) ~ 4 i# F&
(bensulfuron-methyl) ~ ;7 i# [£ (ethoxysulfuron) -~
% i# £ (imazosulfuron) -~ & 4
(cyclosulfamuron) ~ & :# £ (halosulfuron-methyl)

-

~ orthosulfamuron (% = ¥ )

vk ek wpf fik 28 (imidazolinone)
&= ¥ (imazapyr)

= vk eiPer 38 (triazolopyrimidine)
I i % (penoxsulam)

Bk & kA I Frd sk
& i®* (Inhibition of
photosynthesis at
photosystem II)

;& £ (prometryn) ~ 3 #7%£ (ametryn) ~ 3 % jE
(atrazine) ~ ¥ ;= % (simazine) ~ ¥ %49

(propazine) ~ & j¥ # = & 2. — (dimethametryn)

= v:2 Ak 3 (triazinone)
z=#7% (hexazinone) ~ = & % (metribuzin)

FrrirE g (uracil)

s. ¥ (bromacil)




EEE TR ET YR

ok g ks T Frd] sk

é‘ iT % (Inhibition of
photosynthesis at
photosystem II)

PR X ‘K‘E (urea)

¥ £ 3 (fluometuron,*> 2 F3) -~ ¥ &
(tebuth1uron) HE »u—l = L2 — (ﬂuothluron) ~
Ea iy I 13 (llnuron) - g7 k3 Fi (isouron) ~ ;= 7% S

(chlorbromuron) -~ : %< (diuron) ~ # £ ¥
(metobromuron)

@g"hﬂeé (amide)
i % & (propanil)

$ 5 vie - vh2 Ak 2 (benzothiadiazinone)
*~:i£ 2 (bentazone)

¥ wErk %7 (phenyl-pyridazine)
& 75 ¥ (pyridate)

X Z i 1 hp i
#% (Photosystem I —
electron diversion)

et ex 35 (bipyridylium)
¥ 3] (= # ) (paraquat dichloride)

iR % F i ps
(Inhibition of
protoporphyrinogen
oxidase (PPO))

B %g  (diphenylether)
= (acifluorfen-sodium) ~ & %<3#% (bifenox)

_%E FE B (chlomethoxyml(fen))
~ (oxyfluorfen)

et ek X (phenylpyrazole)
7% (pyraflufen-ethyl)

-

i3

(oxadiazon)

¥

lx‘;‘ (trlazohnone)
% (carfentrazone-ethyl) ~
(azafenidin)

I

}E'L

(‘rl

9t

ETI% #f_ (pyrimidindione)
(butafenacil) ~ ¥ %-3¥ (saflufenacil)

i ﬂv
a\%




e gl

6 it 1 & PDS # 3dr
FI R ELES
(Bleaching: inhibition
of carotenoid
biosynthesis at the
phytoene desaturase
step (PDS))

F2 v it @ Frig] 4-
HPPD (Bleaching:
inhibition of 4-
hydrozyphenylpyruvate
-dioxygenase)

webpdk X5 (pyrazole)

¥ =¥ (pyrazoxyfen)

v iL ;ﬁ’pﬁ;lj;’.’? Eé"%
48 A (et &
) (Bleaching:
inhibition of carotenoid
biosynthesis (unknown
target))

vk g (triazole)
;O e ER|

! ey ek 22 AR 3 (isoxazolidinone)
7= B¥_ (clomazone)

Fk % 3F (urea)
* £ % (fluometuron,* £ C2)

+r#] EPSP & = fi=

(Inhibition of EPSP (5-
enolpyruvylshikimate-
3-phosphate) synthase)

-+ =efé 2F (glycine)

404 % (glyphosate) ~ £A4% = 7 et @
(glyphosate- trimesium) ~ Z.7% 3= *<
(glyphosate-ammonium) ~ Z& % £ 5 <7
(glyphosate-isopropylammonium)

Fr B FRIRIE & S pF
(Inhibition of glutamine
synthetase)

=X &4 4 #f  (phosphinic acid)
FH.E  (glufosinate-ammonium) ~ & J= ¥
(bilanafos)

Frdl= & UEE £ S e
(Inhibition of DHP
(dihydropteroate)
synthase)

sl v B2 5 %F (carbamate)
7 i# % (asulam)




e il

T IS

FrdlHcE B
(Microtubule assembly
inhibition)

= & 2L ¥ 9=#f (dinitroaniline)

= #&+k (trifluralin) ~ ‘* i % (butralin) ~
*5 {7 F] (pendimethalin) ~ & £ %< (benfluralin) ~
W #F (oryzalin) ~ 3 7 % (dinitramine)

% ¥ fe%F (benzoic acid)

= $. 3% (chlorthal-dimethyl)

e #p (pyridine)

7 Fi ¥ (dithiopyr)

Frd] % Bk A 7J//{3’§("§ =N
%% (Inhibition of
m1tos1s/mlcrotubule
organisation)

v A% 9 5E  (carbamate)
B &5 3s A

P m e o Y
(Inhibition of VLCFAs
(inhibition of cell
division))

% ¢ fgP=3E (chloroacetamide)

- Tl (butachlor) - :'f_*v’{_‘i’ 5 ¥
(S- metolachlor) m_v.. 7@ (dimethenamid) ~
:Jm _E,. (alachlor) ~ =% ;‘,_e,_ (thenylchlor)
Pl WL (metazachlor) % #& (propachlor) ~
¥ % ¥ (metolachlor) ~ 35:}:_3?;’ (pretilachlor)

@& e5f (acetamide
X %= (diphenamid) ~ % ¥ ¥ (naproanilide) ~
P ‘;,’ (napropamide)

z ﬁgz_ﬂxezk? (oxyacetamide)

<% (mefenacet)

other

52 M & 2_— (piperophos)

P e (LR ) &
= (Inhlbmon of cell
wall (cellulose)
synthesis)

nitrile

,%" ¥ 3% (dichlobenil)




e il

iCE L REE G

Frd) mre BE(ER BF ) &
= (Inhibition of cell
wall (cellulose)
synthesis)

(benzamide)

= vk Ag s (triazolocarboxamide)

EA T g ]

¥ bk #2 E S (quinoline carboxylic acid)

-3 ¥ (quinclorac, = 8 O)

T3 b e R
(Uncoupling
(Membrane disruption))

= ® A f5 %5 (dinitrophenol)

B P E 7 # R

ek A A Frdl(Fhe fe
o 25 i )
(Inhibition of lipid
synthesis- not ACCase
inhibition)

Fr el v o5 %5 (thiocarbamate)
i #c ¥ (butylate) ~ #2> (thiobencarb) ~
H 2 (vernolate) ~ %1% /& (molinate)

= Fr i F L o 28 (phosphorodithioate)
B 3r 3 = 4 2 — (bensulide)

E3 ;zy vk c;g:) #f_ (benzofuran)
% %® (ethofumesate)

% i gl A% #F (chlorocarbonic acid)
o % iE (TCA sodium) ~ & 3 fi% (flupropanate-
sodium) ~ ¥4 & (dalapon-sodium)

&= 4 B F-1T% Fgiy
ssleg-o fiE (Action like
indole acetic acid
(synthetic auxins))

¥ ¥ ¥ pi%E (phenoxycarboxylic acid)

TR RN ¥ 4 2 —  (clomeprop) ~

—z ¥ (2,4-D) ~ 4 # ¥ (MCPB-ethyl) ~
w242 — (MCPB) -~ %+ ¥ (MCPA-
thioethyl) ~ ;& ¥ = % 2. — (MCPA)

F ¥ pé2E (benzoic acid)
5. % & (chloramben) ~ /% #. % (dicamba) ~
*’%# ¥ (2,3,6-TBA)




e il

P IR EIY S

£ X4 EE-F HEi
wsleg-o g (Action like
indole acetic acid
(synthetic auxins))

vbey 22 AL 3 (pyridine carboxylic acid)

&2 3. 3% (clopyralid) ~ £ . % (picloram) ~

= % ' (triclopyr-butotyl) ~ & # '* (fluroxypyr-
meptyl)

r¥ ek ¥2 B4 %7 (quinoline carboxylic acid)
-3 % (quinclorac, = % L)

T E % @R
(Inhibition of auxin
transport)

BRF R YRR hthalamate semicarbazone

# % (naptalam)

K Fe i 4]
(Unknown)

=il & L #E (arylaminopropionic acid)
B & F e EE R

7 ¥ & #F (organoarsenical)

v H e s 4T (MAGC, calcium acid methyl arsonate)
~ ¥ A AEL 4 (MSMA, monosodium methyl
arsonate)

H i (other)
JB.3S3 = & 2. —  (bromobutide) ~ i# 4 (dazomet)
~ 7Xx ¥ F¢ (daimuron) ~ #F % (metam-sodium)

L HRAC 2016

A P A8 ] 2~ 48 2k 3 http://ogserv.tactri.gov.tw/moa/
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