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C1: complex | NADH Oxido-reductase

# 39 pyrimidinamines,pyrazole-MET1, quinazoline

C4: complex I
cytochrome bcl(ubiquinone reductase) at Qi site
# 21 Qil fungicides (Quinone inside Inhibitors)

C8: inhibition of complex Il
cytochrome bcl(ubiquinone reductase)
at Qo site stigmatellin binding sub site)

# 45 QoSl-fungicide (stigmatellin binding)

FRAC Classification of Fungicides

Fungal control agents by cross resistance pattern and mode of action 2023 (www.frac.info)

picolinamide

cyano-imidazole sulfamoyl-triazole

tolfenpyrad

diflumetorim

pyrimidinamine pyrazole-5-carboxamide

cyazofamid amisulbrom

B: Cytoskeleton and Motor Proteins
B1l: tubulin polymerization

# 1. MBC fungicides
(= Methyl Benzimidazole Carbamates)

C: Respiration

B2: tubulin B4:

polymerization* Il divisi
IVISION
# 10 N-phenyl carbamates selle SO.
(unknown site)

# 20 phenylureas

C2: complex Il: succinate-dehydrogenase
# 7 SDHI (Succinate DeHydrogenase Inhibitors)

C5: uncouplers of oxidative
Phosphorylation # 29

C7: ATP transport
(proposed)

# 38 thiophene- carboxamides

ATP synthase

# 30 organo tins

benzimidazoles

2,6-dinitro-
aniline

pyrazole -4 -
carboxamides

fluxapyroxad

o)
N -0
ke
N

Sl
o H

dinitrophenyl

thiophanate- crotonates

methyl

~-© o
/\OD\NJ\O
SN

thiophanates diethofencarb

Group !!

0 flL:aniFnam fentin chloride croup e
benomyl N%j(ku ‘ :
peneyeRTon S ‘ ! C3: complex Ill cytochrome bcl (ubiquinol oxidase) at Qo site (cyt b gene)

f’hhig%'é?]’éo;:ihdﬁ # 11 Qol fungicides ( Quinone outside Inhibitors )

thiophanate

*negative cross-resistance to B1

Group lu

phenylurea

carbendazim penflufen

# 11A Qol fungicides
. (Quinone outside
Inhibitors );
Subgroup A

Group El

thiazole -
carboxamides

oximino-
acetamides

B3: B5: delocalisation

tubulin polymerization Jof spectrin-like proteins
# 22 benzamides and # 43 benzamides
thiazole carboxamides \

ridinyl - ethyl -
benzamides

methoxy-
acrylates

B6: actin/myosin/fimbrin function B7:

tubulin dynamics

modulator
# 53 pyridazine

# 47 cyanoacrylates # 50 aryl-phenyl-ketones

phenyl-cyclobutyl
pyridineamide

pyrazine —
carboxamides

_N

N-cyclopropyl-N-
Benzyl-pyrazole-
carboxamides

// CN o \

oty
Cl O
~

triclopyricarb

NH, O
henamacril Eyreine -
; carboxamides

\ pyridinylmethyl
\ benzamides

aminocyanoacrylates
pyridachlometyl

oxathiin -
carboxamides

oxazolidine-
diones

pyridazine

dihydro-
dioxazines

pyraclostrobin ,
methoxy-carbamates |

Em - e

ethaboxam oximino-

acetates

metrafenone carboxin

Groupﬂ Groupﬂ benzophenone Groupm Group E

E: Signal Transduction

fluopicolide

fenamidone pyribencarb

ethylamino-thiazole
carboxamide

N-methoxy-(phenyl-
ethyl)-pyrazole-carboxamides

furan-carboxamides imidazolinones

benzyl-carbamates

D1: methionine biosynthesis
(cgs gene) (proposed)
# 9 Anilino-Pyrimidines
(AP fungicides )

pyrimethanil

D2: protein synthesis

(ribosome, termination step)
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G1l: Cl4-demethylase in sterol biosynthesis (ergll/cyp51)
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