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Highly | |Moderately Low :
toxic toxic toxicity Nontoxic
LD, LD, LD, LD,
0-50 50 -500 500 - 5,000 <5,000
mg/kg mg/kg mg/kg mg/kg
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Choronitriles ®

Phthalimides ®
Pyridinyl ethyl ®

benzamide

Phenyl urea ®
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Mancozeb — Maneb — Propineb — Metiram — Thiram - Ziram
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Metalaxyl, Benalaxyl , Isomers \z4 Phenyl amides 444 g
Bupirimate l ey Aminopyrimidinol ic,& ™
Dimethomorph e, Carboxylic acid amides i, ™®
Hymexazol |z, Heteroaromatic &%

Azoxystrobin Lz, Strobilurines ic,& ™

Propamocarb hydrochloride \z, Carbamate &
Zoxamide i 42 ™®
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Penconazole, Propiconazole, |, Triazoles dco# g
Difenoconazole, Myclobutanil
Triflumizole , Prochloraz |z, Imidazoles ic4& ™
: e sl dnud g9 A2z 0 L) ) W et
Fosetyle-Al, Copper phosphite, |y Phosphonate i,# g

Potassium phosphite, Phosphorous acid
Isoprotholane |z, Dithiolane .2 ®
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Target side and code Group name Chemlcalg?ZSpBlologlcal Common name | Comments
Benalaxyl
Benalaxyl-M
(=kiralaxyl)
. acylalanines Furalaxyl
Al PA — fungicides Metalaxyl
RNA polymerase I (PhenylAmides) Metalaxyl-m High risk.
(=Mefenoxam)
oxazolidinones Oxadixyl
butyrolactones Ofurace
A2 hydroxy-(2-amino-) hydroxy-(2-amino-) ziunﬁle?hr?rail:ﬁol Medium
adenosin- deaminase pyrimidines pyrimidines e risk.
ethirimol
A3 _ heteroaromatics Isoxazoles Hymexazole Unk_nown
DNA/RNA synthesis isothiazolones Octhilinone risk.
A.4 L . - : Unknown
DNA topmslolmerase carboxylic acids carboxylic acids Oxolinic acid risk.
type
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Chemical and Biological

Target side and code Group name group Common name | Comments
Benomyl
Benzimidazol Carbendazim
MBC-fungicides (Methyl | == 2 1aazoies Fuberidazole
Bl Benzimidazole Thiabendazole High risk
Carbamates : 'gn Tis
B-tubulin assembly in ) _ Thiophanate
mitosis Thiophanates Thiophanate-
methyl
B2 | N-phenyl carbamates | N-phenyl carbamates |Diethofencarb
Benzamides Toluamides Zoxamide
B3 Ethylamino-thiazole- Low to
Thiazole carboxamide : Ethaboxam medium risk
carboxamide
cel d|V|3|qn B4 Phenylureas Phenylureas Pencycuron Unknown
(unknown site)
Delocalization of : Pyridinylmethyl- Fluopicolide
- ) B5 Benzamides . : :
spectrin-like proteins benzamides Fluopimomide
: N : Cyanoacrylates Aminocyanoacrylates | Phenamacril Medium risk
Actin/myosin/fimbrin
B6 Benzophenone Metrafenone

function

Aryl-phenyl-ketones

Benzoylpyridine

Pyriofenone
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Target side and code (Group name Chemical and Biological group Common name Comments
Complex | NADH o Pyrimidinamines  Pyrimidinamines ' Diflumetorim Unkou
oxido-reductase Pyr_azole-_METl Pyr_azole-_5-carboxam|des Tolfenpyrfad
Quinazoline Quinazoline Fenazaquin
Benodanil
Phenyl-benzamides Flutolanil
Mepronil
Phenyl-oxo-ethyl thiophene amide Isofetamid
Pyridinyl-ethyl-benzamides Fluopyram
Phenyl-cyclobutyl-pyridineamide Cyclobutrifluram
Furan- carboxamides Fenfuram
Oxathiin- carboxamides Carboxin .
Oxycarboxin
Thiazole- carboxamides Thifluzamide
) Benzovindiflupyr
Complex SDHI (Succinate- - .
) : Bixafen Medium to
Il:succinate- C2 |dehydrogenase - . .
oo Fluindapyr high risk
dehydro-genase inhibitors)
Fluxapyroxad
Pyrazole-4- carboxamides Furametpyr
Inpyrfluxam
Isopyrazam
Penflufen
Penthiopyrad
Sedaxane

N-cyclopropyl-N-benzyl-pyrazole-carboxamides

Isoflucypram

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

Pydiflumetofen

Pyridine- carboxamides

Boscalid

Pirazine-carboxamides Piraziflumid
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Target side and code

Group name

Chemical and
Biological group

Common name

Comments

Complex I11:
cytochrome bcl
(ubiquinol
oxidase) at Qo
site (cyt b gene)

C3

Quinone outside Inhibitors

Methoxy-acrylates

Azoxystrobin

Coumoxystrobin

Enoxastrobin

Flufenoxystrobin

Picoxystrobin

Pyraoxystrobin

Methoxy-acetamide

Mandestrobin

Methoxy-carbamates

Pyraclostrobin

Pyrametostrobin

Triclopyricarb

Oximino-acetates

Kresoxim-methyl

Trifloxystrobin

Oximino-acetamides

Dimoxystrobin

Fenaminstrobin

Metominostrobin

Orysastrobin

Oxazolidine-diones |Famoxadone
Dihydro-dioxazines |Fluoxastrobin
Imidazolinones Fenamidone

Benzyl-carbamates

Pyribencarb

Quinone outside Inhibitors; Subgroup A

Tetrazolinones

Metyltetraprole

High risk
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Target side and code |Group name Chemlcalgzignglologlcal ICommon name [Comments
_ |ICyano-imidazole |Cyazofamid
Comtgacliﬁlloli.chitr?gggome ca Quinone Inside  [Sulfamoyl-triazole Amisulbrom
reductase) at Qi site LIIDItCEE Picolinamides Fenplcqxam|d _
Florylpicoxamid | Unknown
Binapacryl
. | £ oxidati [Dinitrophenyl- crotonates [Meptyldinocap
ncouplers of oxidative 5 Dinocap
phos-phorylation — — :
2,6-Dinitro-Anilines Fluazinam
IPyr.-Hydrazones Ferimzone
Inhibitors of oxidative oroano i Fentin acetate |
phos-phorylation, ATP C6 J Tri-phenyl tin compounds |Fentin chloride | Low Risk
h compounds : :
synthase Fentin hydroxide
ATP transport C7 thlophen_e- Thiophene-Carboxamides |Silthiofam
carboxamides
Complex I1l:cytochrome : :
tf)cl (ubiqL)J/inone Qumor1e _out5|de .
reductase) at Qo site, C8 : '”h't?'to'.“ . __[triazolo-pyrimidylamine |Ametoctradin I\/I(_edlur_n to
stigmatellin binding sub- stigmatellin binding high risk
site type
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Chemical and

Target side and code Group name ) : Common name [Comments
Biological group
Cyprodinil
Methionine biosynthesis | D1 [ hino- AT Mepanipyrim
y Pyrimidines Pyrimidines panipy
Pyrimethanil
. . Medium
RIS MIEEE Enopyranuronic |[Enopyranuronic risk
(ribosome, termination | D2 | . PYranuro lopyranure Blasticidin-S
acid antibiotic  [acid antibiotic
step)
D3 He>_<o_py_ranosyl He>.<0|_oy-ranosyl Kasugamycin
(ribosome, Initiation step) o4 |Glucopyranosyl  |Glucopyranosy! Streptomycin
antibiotic antibiotic
High risk

Protein synthesis
(ribosome, elongation step)

D5

Tetracycline
antibiotic

Tetracycline
antibiotic

Oxytetracycline
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Target side and code

Group name

Chemical and
Biological group

Common name

Comments

- - Aryloxyquinoline | Quinoxyfen
S'gﬂal ’Fransdtlj(ctlon E1l | Aza-naphthalenes
(mechanism unknown) Quinazolinone Proquinazid
transduction (0s-2, E2 | Phenyl-Pyrroles [Phenyl-Pyrroles . .
HOG1) Fludioxonil
Chlozolinate
- _ Dimethachlone
MAP/Histidine- Kinase
In osmotic signal E3 | Dicarboximides |Dicarboximides Iprodione

transduction (os-1, Dafl)

Procymidone

Vinclozolin

Medium
risk
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Target side and code Group name Chemical and Biological group Common name Comments
F1 Formerly dicarboximides
Edifenphos
Phospholipid biosynthesis, 2 Phosphoro-thiolates Phosphoro-thiolates Iprobenfos (IBP)
methyltransferase Pyrazophos
Dithiolanes Dithiolanes Isoprothiolane
Biphenyl
Chloroneb
Aromatic Hydrocarbons Aromatic Hvdrocarbons ch.loran Low to
Cell peroxidation F3 |(chlorophenyls, nitroanilines) y Quintozene (PCNB)  [medium risk
Tecnazene (TCNB)
Tolclofos-methyl
Heteroaromatics 1,2,4-Thiadiazoles Etridiazole
Cell membrane permeabilit lodocarb
P Y| F4 |carbamates Carbamates Propamocarb
fatty acids -
IProthiocarb
F5 Formerly CAA-fungicides
MIIBEEIEY CL U EE ) F6 Formerly Bacillus amyloliquefaciens strains
pathogen cell membranes
Cell membrane disruption F7 Formerly extract from Melaleuca alternifolia (tea tree oil) and plant oils (Eugenol, Geraniol,
Thymol)
Amphoteric macrolide antifungal
Ergosterol binding F8 Polyene antibiotic from Streptomyces natalensis or|Natamycin (pimaricin) | Unknown
S. chattanoogensis
lipid homeostasis and OxySterol Blndlng I?foteln - _ _ _ Oxathiapiprolin Medium to
F9 homologue Inhibition piperidinyl-thiazole-isoxazolines : : . .
transfer/storage OSBPI Fluoxapiprolin High risk
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Chemical and

Target side and code | Group name . : Common name Comments
Biological group
Piperazines Triforine
Pyridines Pyrifenox Pyrisoxazole
Pyrimidines Fenarimol Nuarimol
Imazalil Prochloraz
Imidazoles Oxpoconazole Triflumizole
Pefurazoate
Azaconazole Imibenconazole
Bitertanol Ipconazole
Cl4- Bromuconazole |Mefentrifluconazole
demethylase in DeMethylation Cyproconazole Metconazole :
| G1 | Inhibi Medium
_ sterol nhibitors Difenoconazole  |Myclobutanil risk
biosynthesis DMI —
Diniconazole Penconazole
(ergll/cyp5l) _ : :
Triazoles Epoxiconazole Propiconazole

Etaconazole

Simeconazole

Fenbuconazole

Tebuconazole

Fluguinconazole

Tetraconazole

Flusilazole

Triadimefon

Flutriafol

Triadimenol

Hexaconazole

Triticonazole

Triazolinthiones

Prothioconazole
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Target side and code Group name Qherr_ncal e Common name |Comments
Biological group
Aldimorph
_ Dodemorph
Morpholines :
/A 14-Reductase and Fenpropimorph
A8— AT-isomerase Amines :
in sterol biosynthesis £ (“Morpholines”) Tridemorph
(erg24, erg2) - Fenpropidin Low to
Piperidines _ _ medium
Piperalin )
risk
Spiroketal-amines  |Spiroxamine
3-Keto reductase, C4- KetoReductase Hydroxyanilides Fenhexamid
de-methylation G3 | Inhibitors KRI (Class _ _ _
(erg27) 1) Amino-pyrazolinone [Fenpyrazamine
: Thi Pyributi
Squalene-epoxidase KetoReductase locarbamates yributicarb :
in sterol biosynthesis | G4 | Inhibitors KRI (Class _ Naftifine Medical
(ergl) V) Allylamines — fungicides
Terbinafine only
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Target side and code Group name Chemical and Biological group| Common name | Comments
H: Cell wall biosynthesis
H3 Formerly glucopyranosyl antibiotic (validamycin) Low risk
Chitin synthase H4 Polyoxins Peptidyl pyrimidine nucleoside[Polyoxin Medium risk
Dimethomorph
Cinnamic acid amides Flumorph
Pyrimorph
Carboxylic Acid Amides : : Low to
Cellulose synthase H5 (CAA) Benthiavalicarb medium risk
\alinamide carbamates Iprovalicarb
Valifenalate
Mandelic acid amides Mandipropamid
I: melanin synthesis in cell wall
Melanin Biosynthesis  [[Sobenzo-furanone Fthalide
Reductase in melanin . T :
biosynthesis I1 | Inhibitors — Reductase |pyrrolo-quinolinone Pyroquilon Unknown
(MBI-R) triazolobenzo-thiazole Tricyclazole
_ _ Melanin Biosynthesis cyclopropane-carboxamide  |Carpropamid
Dehydr-atase " me'a”'” 12 | Inhibitors — Dehydratase |Carboxamide Diclocymet Medium risk
biosynthesis MBI-D _
( -D) Propionamide Fenoxanil
Polyketide synthase in melanin NS OIS
y y I3 | Inhibitors —Polyketide |[Trifluoroethyl-carbamate Tolprocarb Unknown

biosynthesis

synthase (MBI-P)
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Target side and code Group name Chemical and Biological group | Common name |[Comments
P1 |Benzo-thiadiazole (BTH) |Benzo-thiadiazole (BTH) ﬁc;[tailrllzolar-s-
Probenazole
Salicylate-related P2 |Benzisothiazole Benzisothiazole (antibacterial and
antifungal activity)
- : . ) Tiadinil
P3 | Thiadiazole-carboxamide | Thiadiazole-carboxamide —
Isotianil
Polysaccharide elicitors | P4 |Natural compound Polysaccharides Laminarin Unknown
Complex mixture, Ethanol |Extract fr_om
Anthraquinone elicitors | P5 |Plant extract extract (anthraquinones, Reynoutria
resveratrol) sachalinensis (giant
knotweed)
Cell walls of
i i . . : : Saccharomyces
Microbial elicitors P6 | Microbial Fungal Saccharomyces spp. | oo ctirain
LAS117
Ethyl phosphonates Fosetyl-Al
Phosphonates P7 |Phosphonates : Phosphorous acid Low risk
Phosphorous acid and salts s s, Plhasie
Salicylate-related P8 |Isothiazole Isothiazolylmethyl ether Dichlobentiazox Unknown
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Chemical and Biological

Target side and code Group name group Common name | Comments
Unknown Anoacetamide-oxime Anoacetamide-Oxime Cymoxanil melai(zjv;lnt?'isk
Formerly Phosphonates
Phthalamic acids Phthalamic acids ;rgglc(i];tﬁﬁcn)
Unknown Benzotriazines Benzotriazines Triazoxide Unknown Risk
Benzene-sulfonamides Benzene-Sulfonamides Flusulfamide
Pyridazinones Pyridazinones Diclomezine
Formerly MethaSulfocarb
Unknown Phenyl-acetamide Phenyl-acetamide Cyflufenamid

Cell membrane disruption (Guanidines Guanidines Dodine Low to
] _ medium risk
Thiazolidine Cyano-Methylene Flutianil
Thiazolidines
Unknown

Pyrimidinone-Hydrazone [Pyrimidinone-Hydrazones |Ferimzone Unknown Risk
Complex I11: cytochrome : : : Low to
bed, unknown binding site 4-Quinolyl-acetate 4-Quinolyl-acetates Tebufloquin medium risk

Unknown Tetrazolyloxime Tetrazolyloximes Picarbutrazox
ibiti o o ) ) Unknown Risk
Unknoz\;r;é;?gsgltlon of Glucopyranosyl antibiotic |Glucopyranosyl antibiotics [Validamycin
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Target side and code

Group name

Chemical and Biological
group

Common name

Comments

Unknown (Not specified)

Diverse

Diverse

Mineral oils, organic oils,
inorganic salts, material of
biological origin

Multi-site contact activity

Inorganic (electrophiles)

Inorganic

Copper (different salts)

Sulphur

Dithio-carbamates and relatives
(electrophiles)

Dithio-carbamates and
relatives

Amobam

Ferbam

Mancozeb

Maneb

Metiram

Propineb

Thiram

Zinc thiazole

Zineb

Ziram

Phthalimides (electrophiles)

Phthalimides

Captan

Captafol

Folpet

Chloronitriles (Phthalonitriles)

Chloronitriles (Phthalonitriles)

Chlorothalonil

Sulfamides (electrophiles)

Sulfamides

Dichlofluanid

Tolylfluanid

Bis-guanidines (membrane
disruptors, detergents)

Bis-guanidines

Guazatine

Iminoctadine

Triazines

Triazines

Anilazine

Quinones (Anthraquinones)
(electrophiles)

Quinones (Anthraquinones)

Dithianon

Quinoxalines (electrophiles)

Quinoxalines

Chinomethionat /
Quinomethionate

Maleimide (electrophiles)

Maleimide

Fluoroimide

Thiocarbamate (electrophiles)

Thiocarbamate

Methasulfocarb

Low risk
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Chemical and Biological
group

Target side and code Group name Common name |Comments

Plant extracts

Extract from the
Polypeptide (lectin) cotyledons of lupine
plantlets (“BLAD”)

Chelating effects on ion
membrane transporters

Affects fungal spores and germ Phenols, Sesquiterpenes, |Extract from Swinglea

tubes, induced plant defense Triterpenoids, Coumarins |g/utinosa
Unknown

Risk

Plant extract

Extract from Melaleuca
alternifolia (tea tree oil)

Cell membrane disruption, Terpene hydrocarbons,
Cell wall, Induced plant Terpene alcohols and
defense mechanisms Terpene phenols Plant oils

(mixtures):Eugenol,
Geraniol, Thymol




=

diclypl allc

aynoll achill asuy

Chemical and
Biological group
Microbial

Trichoderma atroviride
Trichoderma asperellum

Common name Comments

Target side and code Group name

Trichoderma spp. - -
Trichoderma harzianum
Trichoderma virens
Gliocladium catenulatum Unk_nown
. - Clonostachys spp. Risk
Multiple effects (Competition, : . : Clonostachys rosea
Mycoparasitism, Antibiosis Microbial (strains . . ; . -
ycop o ' |of living microbes |Coniothyrium spp. Coniothyrium minitans
Membrane disruption by or extract
fungicidal Lipopeptides, Lytic , Talaromyces spp. Talaromyces flavus

metabolites .
) Saccharomyces spp.  |Saccharomyces cerevisae

Bacillus amyloliquefaciens

Enzymes, Induced plant defence)

Bacillus spp. - —
Bacillus subtilis

Pseudomonas spp. Pseudomonas chlororaphis Ume ir;c;(wn
Streptomyces griseovirides

Streptomyces spp.

Streptomyces lydicus
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Group 11 Qol (Strobilurins) Azoxystrobin
Pyraclostrobin
Picoxystrobin
HIGH RISK =6 Trifloxystrobin

Group 1 MBC (Benzimidazole) TPM
Thiabendazole
Group 4 (Phenylamides) Metalaxyl

Group 7 SDHilis Boscalid
Fluxapyroxad

Filuopyram
MEDIUM TOHIGH RISK =3 Penfiufen

Sedaxane

Group 2 (Dicarboxamides) Iprodione

Group 3 DMIs (Triazoles) Prothioconazole
Propiconazole
Metconazole
Tebuconazole

Group 9 AP (Anilino Pyrimidines) Pyrimethanil
Cyprodinil

Group 40 CAA (Carboxylic Acid Dimethomorph
Amines) Fludioxonil
Group 12 (Phenylpyrroles) Mancozeb
M3 (Dithiocarbamate) Thiram

Maneb

Copper
M1/2 (Inorganics) Sulphur

LOW TO MEDIUMRISK =1

HIN4 =) /'F Microbialmembrane disruptors
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« Equilibrium Position = EP
« Economic threshold (ET): (4leX z _all aall) salaidy) aal)
 The pest density at which management action should be

taken to prevent an increasing pest population from
reaching the economic injury level.”

 ET = The action threshold
« Economic injury ievel (EIL): byl pall (5 ghua
« The smallest number of insects (amount of injury) that will
cause vyield losses equal to the insect management costs.

The suitable time for pest control

S
-
—
—
| —— —

economic losses -
- beneﬂt > Cost

M \ k =

Pest Population

£ of pests

cost > benefit
| | 1 1

time
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