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A (insecticides) © 3142 T4 5 3
LHRBHR S T H R
(fungi) ~ 'm ;;] (bacteria) &2 /ﬁ? E1
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(2)Multi-site
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Oxine-copper(-1% %)
T 4] P Cu ¥ i e
2 -SH £iz% » 5 5 iv% gh4 L

FER: B R VoA
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4. 3 # 4 A& (organotin
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Fetin acetate(= ¥ fif 47)
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(1)Phthalimide : "f e
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PReE > FHETFHE G
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FELF I e
(2)Quinone quinone
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(= ) B 128
1.3 4 558 # 7 & (aromatic
hydrocarbon fungicides, AHF)
A LA
(1)Aromatic hydrocarbon

Biphenyl (diphenyl)
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CH3CH20 S
Y
N \<
CCl,

Etridiazole( % {# 41)

(3)Aromatic hydrocarbon
chloro/nitrophenyl
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Cl Cl
NO,
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CH, o

Cl
Tolclofos-methyl(3% 5 )

(4) others
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Cl Cl
Cl Cl
Cl

Hexachlorobenzene (HCB)
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(lipid peroxidation) > [EzR T 3+ &
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5 B A F (free fatty
accumulation) 2 #¥ ex {T#* ¢ 1%
F -1z (O,uptake) °
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M Hi R B % % *7 o ¥ dicarboximide R -
fu’% EREMFRE S I AR x4 ";“_epb'a*é%ﬂ*b#:t%@{ﬁ]
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3.Dicarboximide #f # [ #l T OMAR o THEEM Y o L
(DCOF) BFRP pOREEC > ¥ FE
B LA AR > P LR F R o
4. 2-9= A e rE SR A ﬁf:ﬁﬂj (2-
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6.Benzimidazole #f # ﬁif]"if'ﬂl
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©[ )—NHCO,CH,
N

Carbendazim( )
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|

GE%

Thiabendazole(

@ NHCSNHCO,CH,
NHCSNHCO,CH,

Thiophanate-methyl(
carbendazim )

F % 48 4] 0 A gE R &
tubulin % £ {4 ¥ +#] microtubule
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Benzimidazole <% |+ Ftk ¥+ N-
phenylcarbamate(a-tubulin Fr|#])
a7 B > 4 methyl N-(3,5-

dichorophenyl) carbamate (MDPC)

A isopropyl N-(3.4-
diethoxyphenyl) carbamate
(Dicthofencarb) » % f * = L2
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A o
7.Carboxamide #f #% 73]
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it 4 & = (ergosterol biosynthesis) °
* # EBIs M A& > 5 b2
b "% (low risk)# 73]

DS )

-

* 2 A



(I)Morpholine & Peperidine
fungicides

F oAl L4 A B
morpholine -~ piperidine %
spiroketalamine = #§ :

a.Morpholine

CH,

R - - < Ty o)
N NI NI N N SN

(ol U A Y Y
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CH,
Tridemorph(= ¥ %)
b. Piperidine
CH3
(CH3)3C@ CHZ_ >
Fenpropidin

c. Spiroketalamine
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Spiroxamine
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TGEEE RR Y
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fe e > FUICE |2 H 4o o

(2)Demethylation
Inhibitors (DMIs) "t ® 2K 4] H)

Sterol  Cl4-demethylation
inhibiting fungicides (SDIs)

EH LA AR5 AN
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b. Piperazines :

Cl,C__ -NHCHO
3 c

E]

CI3C N HCHO
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5. 41 ) ~ Diniconazole( £ s 4| ) -
Epoxiconazole( % ¥ /&) ~ Fenbuconazole( %
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Paclobutrazol( ® % % ) » Penconazole( L 3.
A ) ~ Propiconazole( ¥ s Al ) -
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cytochrome P-450 & ] A ik &
& > v morpholines { % — ¥
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(pathogenicity) gt 33 (P % o P 7
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¥ 4 & ut & A& (retardant)
pyrimidines ® =7 ancymidol °

T ER A2 BRL
3t 4 %% (synergistic activity) :

Hydrochloric acid ~ sodiium
hydroxide - cationic & anionic
surfactants - sodium orthovanadate
respiratory inhibitors (oligomycin)
coventional fungicides (Folpet,
Chlorothalonil)
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(6)Cinnamic acid (F txf4)
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10. [ % Bk fig 2 # f] A
(strobilurin fungicides)
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(1)Strobilurin analogue :

dihydrodioxazine

o]
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Fluoxastrobin
e ] 0 A E A e

IOAR R (T aY § =
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oxidoreductase # L& F T %
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(3)Strobilurin type -
methoxyacrylate
N4\|N
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Azoxystrobin( 7 = 47)

e gl g B
ubiquinol oxidising = ¥ *
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(4)Strobilurin type :

methoxycarbamate
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Pyraclostrobin(

ERA A dEd R
cytochrome bcl complex & iE%F

F % »iga pri B Erf]‘f“’ A RY et
IR 5 B REZ ARtk o

(5)Strobilurin type :
oxazolidinedione
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LR SIRE LA ThAs
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oxidoreductase # LT F T %
A P B FTF‘ REPeE 3 iTH >
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(6)Strobilurin type -

oximinoacetamide
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cytochrome bcl complex &7
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oximinoacetate
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Trifloxystrobin(
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cytochrome bcl complex &7
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methoxyacrylates 3 #ic 24 # 2. %
RAF > Gl4e strobilurin A R p
*+ Qrobilurus tenacellus (Pers. ex
Fr.) Singer > oudemansin A %k p
Oudemansiella mucida Hoehn. -

T RRES T A 1960 &
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o2 CHARE BB B L
B 3 I EXT ST
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11, ¥ v o e 47 # 7 A
(anilinopyrimidine fungicides)
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Cyprodinil(

H
CHs~C=C._N N@
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N

CHs
Mepanipyrim( )

CHs
Pyrimethanil( )
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| & # 4| cystathionine-f-lyase °
LR e 4? Mf&(methlonme) 4
’ n% Al gy gaizry
(Leroux et al., 1995) » Tt
LEBGER AT
et £ 85
fi& (methionine) = i» EFE g 'F i
anilinopyrimidine # & & 4 &
(Masner et al., 1994) o & g 3| 3%
FA T - e gl drdl ok iz
% 2. & % » b 4o protease -
cellulase ~ lipase - cutinase *
(Miura, et al., 1994; Milling &
Richardson, 1995) » ] 4% #f A&
7 A ¢ ¢ pyrimethanil ¥ r 4]
Botrytis cinerea Pers. Fr. » &
3| 7 7o 22 % (Leroux,

W
Wﬁ“%”fi

laccase » &
1996)

DNy P{:] frxﬂJ B3
benzimidazole > N-phenyl-

carbamates ~ dicarboximide #f A&

AN B LR e
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B EE R @£%ﬁé%ﬁ
£ o

120 % 2k vt v% 57 B R A
(phenylpyrrole fungicides)
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H
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Fludioxonil( )
e ] FrdlE R M2
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05 BHAH e 0 ket (7 2 )
% 4 # p% (mannitol) (Jespers &
Waard, 1995, Leroux, 1996) -
KO R OA A Pseudomonas
pyrociniae 4+ E F #* 2%
pyrrolnitrin #8024~ > B i 4 FF
SERCBIHE RIS
RN RS TN
(Botryotinia fuckeliana (de Bary)
Whetz., teleomorph of Botrytis
cinerea) » RS e # o Ry
* A E IR 2 5 (Faretra &
Pollastro, 1993) -

AFRE AR R
R %W(%%m)
benzimidazole( £ %* & ) -~ N-
phenylcarba-mates
(diethofencarb) >
dicarboximide( % 5. )% & 3 =
"ﬁ*'ﬁ o NIFREFH AR o

TRACRIAIRR
*;;f-]‘ » 4c Alternaria, Botrytis,
Rhizoctonia, Sclerotinia# i &

*?"]‘ °

13. % 7 fi ' 5 R g A
(Benzamide fungicide)

LA
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?Hg ICHch

9 CH2/
C.
cl NH CH3
CH3
Cl
zoxamide
e P4 2 tubulin 2 B-

subunit % & > + 4 microtubule
cytoskeleton % 1‘# v Tl @ FRER T
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14. #% vk 37 # ) & (quinoline

YT
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B L

jog
Cl O
0
~
Cl N
quinoxyfen(}-3% %)

e 4 ﬁ F4 RGeS
£ #|(growth signal dlsruptor) i
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15,25 8 4 0% % 2 B A &
(Fungicides with an indirect mode
of action)

Plant activator : Benzoisothiazole
O O
N\
S\

/N

OCH,CH=CH,
Probenazole( )

Saacharin

Fosetyl-Al( )
Phosphonic acid

Salicylic acid( )
Systematic Acquired Resistance
(SAR)

T 4] L R A E R T 2L
ERKF A AR S T Fpm e
FE P T o Gldod B E
o Pl Sd KPRH
G2 [FIEAERE o RS A2
Futt(Yoshioka et al., 2001) -

=
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e
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B IR % iEd R S BEIT
F R RSB S 4 o 60
RS Sk SRR
P 4c pyrimidines, phenylamides,
benzimidazoles % carboxines ¥t
ﬁAg 4Em?ﬂﬁ<’£ﬂ
80 & * i sterol biosynthesis
inhibitors(SBI) e F# > § H_i# #&

Faleni g AR K
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FE- ~EHPR ré”? °
g AT A E S -
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BB RFE S FEREE DT
o BEM A 2T L L KT
HELR%2 JBHREIN o d 3
FLEA A A B ooow F"*m?
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FLE B 76 4 B € (Fungicide
Resistance Action Committee, FRAC,
http://www.frac.info/frac.html) ¥
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TEF L TRELL G D

/
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anilinopyrimidies(http://www.frac.info/
anilinopyrimidine wg.html),
benzimidazoles(http://www.frac.info/
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dicarboximides(http://www.frac.info/
dicarboximides wg.html),
phenylamides(http://www.frac.info/
phenylamides wg.html), Qol fungicides
(http://www.frac.info/qoi_wg.html
» 9 strobilurin #F A AR ) &
SBI ﬁlngicides(http'//www frac.info/
sbi wg.html) & F 2 4 5 jp| 1 1%
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2 J FEE 0 Tout RO AR A
n fFeanig * 2 & 0 FRAC 3w
% | ¢ 18 vk (p.24-30., Fungicide
resistance in crop pathogens: How
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1. ¢ 5 fbi@ * (Do not use
the product in isolation) - & & &

T AR TR 2 AR &
1% * oo NF S JEI"\; i *

2.4 F - 2 A F M FA
F Tl AT iS22 T - K
AR S 3 P Er 32 &
7 A (restrict the number of
treatments applied per season, and
apply only when strictly necessary.
Use other fungicides subsequently) ©

BB RFERZIABER
(maintain manufacturer’s recom-
mended dose) °

3-15

4. % 4 oo K M * 2 (avoid
eradicant use) - * H & 3 h 'k 2

H

phenylamides #f #k f%f]’fif'ﬂl °
5. % & B Jo (integrated

disease management) °
g % 2 R (chemical

diversity) o
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