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TUYEN BO MIEN TRU TRACH NHIEM

Théng tin ky thuat dugc trinh bay trong 4n phdm nay chi nham muc dich tham khao. M&c du
CroplLife International va cac Uy ban Hanh Déng Quan ly tinh khang (RACs) da né luc dé cung
c8p thdng tin chinh xac va dang tin cdy nhat cé thé trong céc tai liéu hudng dan, CroplLife
International va cac RACs khéng bao dam vé tinh chinh xac, day du, hiéu qua, tinh kip thdi hoac

trinh tw dung cuia cac théng tin do.

Viéc dua céc hoat chat va san pham vao vao trong Danh muc M4 sé clia cac uy ban RAC dua
trén danh gia khoa hoc vé Phuaong thirc Tac dong (Mode of Action); diéu nay khong dong nghia
vdi viéc xac nhan st dung san pham hoac dua ra bat ky danh gia nao vé hiéu qua. CropLife
International va cac RACs khong chiu trach nhiém va tir chéi ré rang moi trach nhiém phap ly
ddi vai bat ky thiét hai nao phat sinh tir viéc s dung, tham khao hoéc tin tudng vao thong tin

dugc cung cép trong cac hudng dan nay.

Viéc liét ké cac nhom hoa chat va phuaong thirc tac déng (Mode of Action) trong bat ky khuyén
nghi nao cuia CropLife International/RAC khéng duoc hiéu la sy phé duyét cho viéc sir dung clia
chat dé tai mot qudc gia cu thé. Trudce khi sir dung, ngudi dung phai c6 trach nhiém xac minh
tinh trang dang ky hién hanh tai quéc gia s&r dung va tuén tha nghiém ngéat theo cac muc dich va

hudng dan da duoc phé duyét tai qudc gia dé.

Tai liéu c6 ban quyén ciia IRAC © Copyright 2025
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1. Phamvi

Céch thic phan loai clia IRAC dugc thiét k& nham bao quat tat ca loai vat liéu: héa hoc, sinh hoc hodc
dang khac - dugc sir dung dé kiém soat con trung hodc nhén hai trén cdy trong, trong cac cong trinh hoéc
trong moi trudng. Mét s thudc trir cn trung va nhén hai cling c6 tac dung doi vdi tuyén trung, tuy nhién
thudc trir tuyén tring chon loc dugc phan loai riéng trong tai liéu phan loai Phuong thirc Tac dong (sau day

goi tat A MoA) danh cho thudc trir tuyén trung, co tai: https://www.irac-online.org. Cac chét diéu chinh

hanh vi (vi du: pheromone) va sinh vat thién dich nhu con trung/nhén khong dugc dua vao hé thong nay.
Tuong ty, cac san pham chi dugc s dung dé diéu tri ky sinh triing truc ti€p trén ngudi hodc dong vat

cling khdng ndm trong pham vi phan loai nay.

Luu y: Viéc mot san phdm co tén trong danh sach MoA khdng déng nghia vdi viéc san phadm dé da dugc

co quan quan ly s& tai cap phép luu hanh.

2. Muc dich

Hé théng phan loai MoA clia IRAC mang lai cong cu tham khao cho néng dan, can bé khuyén nong, nhan
vién khuyé&n ndng, chuyén gia bao vé thuc vat (BVTV) va cac bén lién quan khac trong viéc lia chon thude
trir sAu hodac thuéc trir nhén phu hop, tir dé xay dung chién lugc quan ly khang thudce hiéu qua va bén virng
(Insecticides Resistance Management - IRM). Bén canh viéc trinh bay hé thong phan loai MoA, tai liéu nay
cling néu rd b8i canh, muc tiéu clia danh sach phan loai, ddng thdi cung cap hudng dan vé cach st dung
hé théng nay trong quan ly khang thuéc. Hién nay, nhiéu quéc gia da yéu cau ghi rd ma nhom MoA theo
IRAC trén nhan san pham va viéc ghi nhan nay cting dugc IRAC khuyén nghi éap dung ngay ca khi khéng cé
quy dinh phéap ly bat budc. Huéng dan ghi nhan dugc trinh bay tai Phu luc 1 v&i yéu cau cac hoat chat liét
ké tai Phu luc 5. Quy trinh dé nghi IRAC phan loai cho hoat chat méi/chua dugc liét ké dugc néu tai Phu

luc 4. Tai liéu c6 thé sé dugc ra soat va cap nhat lai khi can thiét.

3. Tinh khang la gi?

Tinh khang d6i vdi thudc trir sdu co thé dugc dinh nghia la: “Sy thay d6i mang tinh di truyén vé muic do
nhay cam cuia quan thé sinh vat gy hai, thé hién qua viéc san pham khoéng dat dugc hiéu qua kiém soat
nhu mong dgi du da dugc st dung dung theo khuyén céo trén nhan déi véi loai sinh vat gay hai dé” (IRAC).
Dinh nghia nay c6 mét vai diém khéc biét so vdi cac dinh nghia trong céc tai liéu khoa hoc khac, tuy nhién
IRAC cho rang day la dinh nghia thuc tién va phu hgp nhat d6i véi ndng dan. Khang thuéc phat sinh do viéc
lam dung hoéc str dung khong ding cach thudc trir sau va thuéc trir nhén trén mot loai sinh vat gay hai cu
thé. Qua trinh nay la két qua clia chon loc ty nhién theo thuyét Darwin, trong dé céc cé thé khang thudc
c6 kha nang séng s6t va sinh san, dan dén su hinh thanh cac quan thé cé kha ndng khang lai thudc trir sdu

ho&c thudc trir nhén.
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https://www.irac-online.org/

4. Phuong thirc tac dong - MoA, Khang theo vi tri tac déng
(Target-site resistance) va Khang chéo (Cross-
resistance)

Trong nhiéu trudng hop, khang thudc khong chi khién hoat chét trir sdu hodc trir nhén tr@ nén mat tac
dung, ma con dan dén hién tuong khang chéo ddi v6i cac hoat chat khac cé c4u tric twong dong. Nguyén
nhan [a do cac hoat chat c6 cau tric tuong tu thudng cling tac dong lén mot vi tri dich chung trong ca thé
sinh vat gay hai, tirc la cung chia sé mét phuong thirc tac dong. Viéc khang thuéc thudng phat sinh do sy
bién dai di truyén tai vi tri dich, khién hoat chat khéng con tuong tac hiéu qua vdi vi tri nay, tir dé lam giam
hodc mét hiéu luc phong trir. Do tat ca cac hoat chét trir sdu hoac trir nhén co céu tric tuwong dong déu
c6 chung MoA, nén khi khang thudc xuat hién hoac phat trién tai vi tri dich, sé c6 nguy co rat cao xay ra
khang chéo déi véi toan bé nhém hoat chat doé. Chinh khai niém vé khang chéo trong cung mot nhém hoat

chéat c6 cau trac tuong tu nay la co sé hinh thanh hé théng phan loai MoA clia IRAC.

5. S dung luan phién hoac xen ké cac thudc trir sdu co
MoA khac nhau

Muc tiéu ctia quan ly khang thuéc trir sau (IRM) hiéu qua la nham ngan ngira hoac lam cham qua trinh hinh
thanh khang thudc, hodc phuc hdi lai tihh man cam clia quan thé sinh vat gay hai da phat trién kha nang
khang. Do do, IRM déng vai trd quan trong trong viéc duy tri hiéu ly'c clia cac thuéc trir su co gia tri. Can
lwu y réng, phong nglra sy phat trién khang thuéc tir sém thudng dé hon nhiéu so vdi viéc khéi phuc lai
hiéu luc chia thubc sau khi khang da xuat hién. Trong moi truong hop, hé théng phan loai MoA ctia IRAC

ludn la cong cu hitu ich trong viéc xay dung chién luge IRM hiéu qua.

Thuc tién cho thay rdng moi chién lugc quan ly khang thudc hiéu qua déu nhdm muc tiéu gidm thiéu ap
lue chon loc tir mét loai thudce trir sdu hodc trir nhén duy nhét. Trong thuc t€, viéc luan phién hay xen ké
hodc thay déi thudc trir sau/trir nhén thudc cdc nhdm MoA khéc nhau la mot cach tiép can hiéu qua va
bén virng cho IRM. Cach lam nay gitp han ché viéc sinh vat gay hai ti€p xuc lién tuc véi mot loai hoat chat
c6 cung phuang thirc tac dong, tir dé lam gidm nguy co hinh thanh khang thuéc. Hé thong phan loai MoA
clia IRAC trong tai liéu nay dugc thiét k& dé hd trgviéc lwa chon thudc phl hop véi cac chién lugc IRM nhu
da néu. Cac lan phun thuéc véi MoA dugc bé tri theo cac “khung x(r ly” (spray windown) hay khéi phun
(block) — thudng dugc xac dinh dya trén giai doan phat trién cia cay trong va dac diém sinh hoc cla sinh
vat gay hai. Luén ludn can tuan thd huéng dan tir chuyén gia dia phuong vé thdi diém va cach thitc phun
phu hgp. Tai méi “khung xtr ly” ¢6 thé phun mot hoat chat nhiéu [an, tuy nhién, khéng nén xir ly cac thé hé
sinh vat gay hai lién tiép bang cac hoat chat thudc cuing mdt nhém MoA.

Trong nhirng nhém ma cac hoat chat dugc liét ké khong tac dong tai cing mét vi tri thong thudng dugc
loai trir khoi quy tac khéng dugc st dung luan phién trong cung mot nhém. Bao gdm: Nhém 8: Cac chat
trc ché khong déc hiéu (da vi tri tac dong); Nnom 13: Cac chét pha v& sy phosphoryl héa oxy hoa thong
quaviéc phavd gradient proton; Cac nhém “UN” (chua xac dinh): UN, UNB, UNE, UNF, UNM, UNP va UNV
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Ngoaira, dé lam cham qua trinh phat trién khang thudc, néng dan nén két hgp thém céc bién phap phong
trir khac trong chuong trinh quan ly con trung va nhén hai. Cac khuyén nghi khac dugc trinh bay tai Phu

luc 2.

6. Cac coché khac khéng theo vi tri tac dong

Hién tugng con trung va nhén hai khang thudc trir su va thudc trir nhén cé thé — va thuc té thudng xay ra
—1a do sy tang cudng chuyén hda hoat chat bdi cac enzyme bén trong co thé sinh vat gay hai la mot diédu
da dugc ghi nhan Cao ché khang thudc do chuyén héa nay khong lién quan dén mot vi tri tdc dong cu thé,
Vi vay né c6 thé gay ra khang chéo véi nhigéu nhém thudc trir sdu khac nhau theo phan loai MoA cuia IRAC.
Trong trudng hop co ché khang do chuyén hda da dugc xac dinh rd va phé khang chéo da dugc biét dén,
mot s8 chién luge luan phién, xen ké hoac thay ddi nhdm MoA c6 thé khong con hiéu qua va khdng nén ap
dung. Tuong ty, cac cd ché khang khac nhu gidm kha nang thdm thiu clia hoat chat vao cd thé sinh vat
gay hai hoac thay d6i hanh vi tranh thudc cling c6 thé dan dén khang chéo d6i véi nhidu nhém MoA khac
nhau. Khi da biét r6 cac co ché nay gay ra hién tugng khang chéo gitra cac nhom MoA, viéc lia chon va s

dung thudc trir sdu phai dugc diéu chinh phu hop.

Trong nhitng trudng hgp chua xac dinh rd co ché khang, thi viéc st dung mot cach hgp ly cac hoat chéat
thuéc nhém MoA khéac nhau theo huéng luan phién, xen ké ho&c theo trinh ty van a mot ky thuat quan ly
khang thuéc hoan toan kha thiva hiéu qua, vi cach tiép can nay luén gitp giam thiéu ap lu'c chon loc khang

thudc.

7. Héthong phan loai MoA

Hé th&ng phan loai MoA cuia IRAC dugc xay dung dua trén nhirng bang chitng t&t nhat hién cé vé phuong
thirc tac dong (MoA) cla cac hoat chat thudc trir su va thuéc trir nhén. Cac chi ti€t cliia hé thong phéan
loai da dugc cac cong ty thanh vién IRAC théng nhat va dugc cac chuyén gia doc chat hoc va hda sinh hoc

vé cOn trung ¢ uy tin trong gidi cong nghiép va hoc thuat quéc té thong qua.

Céc hoat chat thudc trir sau va thudc trir nhén dugc phéan loai thanh hai nhém chinh theo MoA: Nhom
theo so thir tu (hnumbered groups) — bao gom cac hoat chat dugc xac dinh hodc nghi ngd co tac dong lén
maot vi tri dich cu thé trong co thé sinh vat gay hai; va nhém UN (chua biét/MoA chua xac dinh dugc) —gdm
cac hoat chéat chua ré hodc chua xac dinh dugc phuong thire tac dong. Ngoai & duy nhat la Nhém 8 - Céac
chét trc ché khong dac hiéu (da vi tri tac dong) va Nhom 13 — Céc chat pha v& qua trinh phosphoryl hoa
oxy hoa thdong qua viéc pha v& gradient proton. Mac du hai nhém nay khéng tac déng lén mét vi tri dich cu
thé, nhung van gitr nguyén s6 nhém lich st vi ly do truyén théng. Tuy nhién, dinh huéng trong tuong lai clia

Nhém céng tac MoA IRAC la chi gan s6 nhom khi c6 bang ching ré rang vé cung mot vi tri dich sinh hoc.

Cac hop chatthudc trir sdu nhu: tdc nhan vi khuan, chiét xuat va dau thd, hoat chat diét ndm, téc nhan co
hoc, peptide, va virus vdi phuong thirc tac dong chua xac dinh dugc phan loai lAn lwgt vao cac nhém: UN,
UNB, UNE, UNF, UNM, UNP va UNV.
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7.1 Nhitng quy tac dé duwa mot hoat chat trir sdu vao danh sach MoA

e Danh phap héa hoc thuong dugc s dung theo tén thdong dung dugc ISO céng nhéan.

e P& dudgc dua vao danh sach hoat chét, cac hoat chét trir sau véi dugc dang ky str dung tai it nhat
1 quéc gia.

e Trong bat ky phan nhom (sub-group) nao ctia cung mét nhdm phén loai MoA, néu cé tir hai hoat
chéat thuéc phan nhém do trd én dugc dang ky sir dung, thi tén clia phan nhém dé sé dugc sur
dung.

e Trong bat ky phan nhém (sub-group) nao ctia cing mot nhém phan loai MoA, ma chi cé mét hoat
chat dugc dang ky st dung, thi tén ctia chinh hoat chat dé cé thé dugc s dung dé dai dién cho

phan nhém.
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7.2 Bang phan loai

Hé théng Phan loai MoA cuia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé céc phdn nhém (Sub-group).
Xem muc 7.3 dé biét thém céc tiéu chi dénh gid murc dé tin cdy cla théng tin vé

Nhém chinh & Vi tri Tac

phuong thi'c tac dong (MoA).

Phan nhém,

d8ne chinh LSp, Hoat Hoat chéat
one chét dai dién

1 1A Alanycarb,  Aldicarb, Bendiocarb,  Benfuracarb,

Uc ché Acetylcholinesterase | Carbamates Butocarboxim, Butoxycarboxim, Carbaryl, Carbofuran,

(AChE) Carbosulfan, Ethiofencarb, Fenobucarb, Formetanate,
Furathiocarb, Isoprocarb, Methiocarb, Methomyl,

(Acetylcholinesterase inhibitors) Metolcarb, Oxamyl, Pirimicarb, Propoxur, Thiodicarb,

(AChE) Thiofanox, Triazamate, Trimethacarb, XMC, Xylylcarb

Tac dong en he than kinh 1B Acephate, Azamethiphos, Azinphos-ethyl, Azinphos-

{C6 biing ching manh ma cho théy Organophosphates methyl, Cadusafos, Chlorethoxyfos, Chlorfenvinphos,

téc dong 1én loai protein tao ra hiéu Chlormephos, Chlorpyrifos, Chlorpyrlfos-.me'thyl,

yc trir sau} Coumaphos, Cyanophos, Demeton-S-methyl, Diazinon,

) Dichlorvos/ DDVP, Dicrotophos, Dimethoate,
Dimethylvinphos, Disulfoton, EPN, Ethion, Ethoprophos,
Famphur, Fenamiphos, Fenitrothion, Fenthion,
Fosthiazate, Heptenophos, Imicyafos, Isofenphos,
Isopropyl O-(methoxyaminothio- phosphoryl) salicylate,
Isoxathion, Malathion, Mecarbam, Methamidophos,
Methidathion, Mevinphos, Monocrotophos, Naled,
Omethoate, Oxydemeton-methyl, Parathion, Parathion-
methyl, Phenthoate, Phorate, Phosalone, Phosmet,
Phosphamidon, Phoxim, Pirimiphos- methyl, Profenofos,
Propetamphos, Prothiofos, Pyraclofos, Pyridaphenthion,
Quinalphos, Sulfotep, Tebupirimfos, Temephos, Terbufos,
Tetrachlorvinphos, Thiometon, Triazophos, Trichlorfon,
Vamidothion

2 2A

Chét e ché kénh chloride digu | Cyclodiene

khién béi GABA

(GABA-gated chloride channel
blockers)

Tac dong lén than kinh
{C6 bing ching rd rang cho thay

tac dong lén protein tao ra hiéu luc
trir sau}

Organochlorines

Chlordane, Endosulfan

2B
Phenylpyrazoles
(Fiproles)

Ethiprole, Fipronil

IRAC
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Hé thong Phéan loai MoA clia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé cac phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém céc tiéu chi dénh gid mure dé tin cdy cla théng tin vé
phuong thic tac dong (MoA).

Nhém chinh & Vi tri Tac dong
chinh

Phan nhém,

Lép, Hoat

chat dai dién

Hoat chat

3 3A Acrinathrin, Allethrin, d-cis-trans Allethrin, d-
Chat diéu bién kénh natri Pyrethroids trans Allethrin, Bifenthrin, Bioallethrin,
Pyrethrins Bioallethrin S-cyclopentenyl isomer ,
(Sodium channel modulators) Bioresmethrin, Cycloprothrin, Cyfluthrin, beta-
Cyfluthrin, Cyhalothrin, lambda-Cyhalothrin,
Téc dong lén than kinh gamma-Cyhalothrin, Cypermethrin, alpha-
{C6 biing chiing 6 rang cho théy tac dong Cypermethr.in, beta-Cypermeth'rin, theta- .
lén protein nay tao ra hiéu luc trir séu}' cypermethr'ln,zeta-Cypermethrlr'\, Cyphenothrm ’
: T (1R)-trans- isomers], Deltamethrin, Empenthrin
(E2)- (1R)- isomers], Esfenvalerate, Etofenprox,
Fenpropathrin, Fenvalerate, Flucythrinate,
Flumethrin, tau-Fluvalinate, Halfenprox,
Imiprothrin, Kadethrin, Permethrin, Phenothrin
[(1R)-trans- isomer], Prallethrin, Pyrethrins
(pyrethrum), Resmethrin, Silafluofen, Tefluthrin,
Tetramethrin, Tetramethrin [(1R)-isomers],
Tralomethrin, Transfluthrin,
3B
DDT DDT
Methoxychlor Methoxychlor
4 4A
Chét diéu bién canh tranh thy thé Neonicotinoids Acetamiprid, Clothianidin, Dinotefuran,
nicotinic acetylcholine (nAChR) Imidacloprid, Nitenpyram, Thiacloprid,
Thiamethoxam,
(Nicotinic acetylcholine receptor 4B
(nAChR) competitive modulators) Nicotine Nicotine
Tac dong lén than kinh 4Cc
Sulfoximines Sulfoxaflor

{C6 bang chiing ré rang cho thay tac dong

lén mét hodc nhiéu loai protein trong 4D
nhém nay tao ra hiéu lyc trir sdu} Butenolides Flupyradifurone
4E
Mesoionics Dicloromezotiaz, Fenmezoditiaz, Triflumezopyrim
4F
Pyridylidenes Flupyrimin
5
Chat diéu bién allosteric thu thé Spinosyns Spinetoram, Spinosad

nicotinic acetylcholine (hnAChR) - Vi tri |
Tac dong lén than kinh
{C6 bang chiing ré rang cho thay tac dong

lén mét hodc nhiéu loai protein trong
nhém nay tao ra hiéu lyc trir sdu}

IRAC
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Hé théng Phéan loai MoA clia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé céc phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém céac tiéu chi ddnh gid mure dé tin cdy cla théng tin vé
phuong thic tac dong (MoA).

Nhém chinh & Vi tri Tac dong chinh

6

Chat diéu bién allosteric kénh chloride diéu

Phan nhém, Lép,

Hoat chat dai dién

Avermectins,

Hoat chat

Abamectin, Emamectin benzoate,

Methylisothiocyanate
generators

khién béi glutamate (GluCl) Milbemycins Lepimectin, Milbemectin
(Glutamate-gated chloride channel (GluCl)
allosteric modulators)
Tac déng lén than kinh va co
{C6 bang chiing rd rang cho thay tac dong [én mot
ho&c nhiéu loai protein trong nhém nay tao ra hiéu
lyc trir sau}
7 7A
Chat diéu bién thu thé hormone juvenille (JH) Juvenile hormone Hydroprene, Kinoprene, Methoprene
(Juvenile hormone receptor modulators) analogues
P o 7B
BEIL] S Sl 1L Fenoxycarb Fenoxycarb
{C6 bang chiing ré rang cho thay tac dong [&én 7C
mét ho&c nhiéu loai protein trong nhém nay tao Pyriproxyfen Pyriproxyfen
ra hiéu luc trir sau}
8 * 8A
Céc chét ting ché khac khéng dic hiéu (da Alkyl halides 1,3-Dichloropropene, Methyl bromide
diém téc déng) i and other alkyl halides
) 8B
Chloropicrin Chloropicrin
8C
Fluorides Cryolite (Sodium aluminum fluoride),
Sulfuryl fluoride
8D
Borates Borax, Boric acid, Disodium
octaborate, Sodium borate, Sodium
metaborate
8E
Tartar emetic Tartar emetic
8F

Dazomet, Metam, Methyl
isothiocyanate

9

Chat diéu bién kénh TRPV ctia co quan
chordotonal

(Chordotonal organ TRPV channel modulators)

Tac dong lén than kinh

{C6 bang chiing ré rang cho thay tac dong [én mot
ho&c nhiéu loai protein trong nhém nay tao ra hiéu
lyc trir sau}

9B

Pyridine azomethine Pymetrozine, Pyrifluquinazon
derivatives

9D

Pyropenes Afidopyropen

IRAC
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Hé théng Phan loai MoA cuia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé céc phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém céac tiéu chi dénh gid mure dé tin cdy cla théng tin vé
phuong thi'c tac dong (MoA).

Nhém chinh & Vi tri Tac dong chinh

10
Chat trc ché sinh trwéng nhén hai tac dong lén

Phan nhém, Lép,
Hoat chat dai dién

10A
Clofentezine Diflovidazin

Hoat chat

Clofentezine, Diflovidazin,

CHS1 Hexythiazox Hexythiazox
(Mite growth inhibitors affecting CHS1)
Diéu hoa sinh trudng 10B
{C6 bang chiing ré rang cho thay tac dong [&én ol ARl
mét hodc nhiéu loai protein trong nhém nay tao
ra hiéu luc trir sau.}

11A

11

Tac nhan vi sinh lam rdi loan mang ruét gitra
clia con trung - Microbial disruptors of insect
midgut membranes

(Bao gobm ca cay trong chuyén gen biéu hién doc
t6 Bacillus thuringiensis; tuy nhién, huéng dan
quan ly khang déi vdi cay trong chuyén gen
khong dua trén viéc luan phién cac phuong thirc
tac dong)

Bacillus thuringiensis va
cac protein trir sdu dho
chung san sinh ra

Bacillus thuringiensis subsp.
israelensis Bacillus thuringiensis
subsp. aizawai Bacillus thuringiensis
subsp. kurstaki Bacillus thuringiensis
subsp. tenebrionis

B.t. crop proteins: (* Please see
footnote) Cry1Ab, Cry1Ac, Cry1Fa,
Cry1A.105, Cry2Ab, Vip3A, mCry3A,
Cry3Ab, Cry3Bb, Cry34Ab1/Cry35Ab1

11B
Bacillus sphaericus

Bacillus sphaericus

12
Chat irc ché ATP synthase ty thé - Inhibitors of
mitochondrial ATP synthase

Chuyén héa nang lugng
{Céc hgp chat anh hudng dén chirc nang cla

12A
Diafenthiuron

Diafenthiuron

12B
Organotin miticides

Azocyclotin, Cyhexatin, Fenbutatin
oxide

protein nay, tuy nhién chura ré liéu day cé phai la 12¢
co ché dan dén hiéu luc sinh hoc hay khong} Propargite Propargite
12D
Tetradifon Tetradifon
13*
Chat pha vé qua trinh phosphoryl héa oxy héa Pyrroles Dinitrophenols Chlorfenapyr DNOC

bang cach gian doan gradient proton -
Uncouplers of oxidative phosphorylation via
disruption of the proton gradient

Chuyén hod nang lugng

Sulfluramid

Sulfluramid

IRAC
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Hé théng Phan loai MoA cua IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé cdc phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém cac tiéu chi ddnh gia mdre dé tin cdy cla théng tin vé
phuong thic tac dong (MoA).

Phan nhém, Lép,

Nhém chinh & Vi tri TAc dong chinh e e i Hoat chat

: 2ng Hoat chat dai dién .
14 L _
Chit chan kénh thu thé nicotinic Céac chat tuong tu Bensultap, Cartap hydrochloride,
acetylcholine (nAth) - Nicotinic Nereistoxin Thiocyclam, Thiosultap-sodium
acetylcholine receptor (nAChR) channel
blockers
Tac déng lén than kinh
{Céc hgp chat anh hudng dén chirc nang cla
protein nay, tuy nhién chua ré liéu day cé phai la
co ché& dan dén hiéu luc sinh hoc hay khéng}
15
Chat (e ché sinh tdng hop kitin tac dong lén Benzoylureas Bistrifluron, Chlorfluazuron,
CHS1 - Inhibitors of chitin biosynthesis Diflubenzuron, Flucycloxuron,
affecting CHS1 Flufenoxuron, Hexaflumuron,

P MSoms , Lufenuron, Novaluron, Noviflumuron,
DUl ) Sl L Teflubenzuron, Triflumuron
{C6 bang chiing ré rang cho thay tac dong [én

mét hodc nhiéu loai protein trong nhém nay tao

ra hiéu luc trir sau}

16
Chat t'c ché sinh téng hop kitin, loai 1 - Buprofezin Buprofezin
Inhibitors of chitin biosynthesis, type 1

Diéu hoa sinh truéng

{Protein dich tao ra hiéu lyc sinh hoc hién chua
dugc xac dinh rd hodc dac tinh chua duwgec mo ta}

17
Chat gay rdi loan Lot xac & rudi (Diptera) - Cyromazine Cyromazine
Moulting disruptors, Dipteran

Diéu hoa sinh truéng

{Protein dich tao ra hiéu lyc sinh hoc hién chua
dugc xac dinh rd hodc dac tinh chua duwgec mo ta}

18
Chat chu van thu thé ecdysone - Ecdysone Diacylhydrazines Chromafenozide, Halofenozide,
receptor agonists Methoxyfenozide, Tebufenozide

Diéu hoa sinh trudng

{C6 bang chiing ré rang cho thay tac dong [&én
protein nay tao ra hiéu luc trir sau}

I R A(,: Phan loai Phuong thic Tac déng - phién bén 11.3
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Hé théng Phéan loai MoA clia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé céc phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém céac tiéu chi ddnh gid mure dé tin cdy cla théng tin vé
phuong thic tac dong (MoA).

Phan nhém, Lép,

Nhém chinh & Vi tri TAc dong chinh e e ain Hoat chat
: ng Hoat chat dai dién .
19
Chat kich hoat thu thé than kinh kiéu Amitraz Amitraz
octopamine - Octopamine receptor agonists
Tac dong lén than kinh
{C6 bang chiing dang tin cay cho thay tac dong
lén mét hodc nhiéu loai protein trong nhom nay
tao ra hiéu lyc trir sau}
20 20A
Chat &'c ché van chuyén electron tai phirc hop Hydramethylnon Hydramethylnon
ty thé 1l - vi tri Qo - Mitochondrial complex Il
electrontransportinhibitors - Qo site
20B
Chuyén hoa nang lwong Acequinocyl Acequinocyl
{C6 bang chiing dang tin cay cho thdy tac dong [én
phirc hgp protein nay tao ra hiéu luc trir sdu} 20C
Fluacrypyrim Fluacrypyrim
20D
Bifenazate Bifenazate
21 21A
Chét e ché van chuyén electron tai phirc hgp METI a'cg‘;lmdes I Fenazaquin, Fenpyroximate,
ty thé | - Mitochondrial complex | electron it lsllo 22 Pyridaben, Pyrimidifen,
transportinhibitors Tebufenpyrad, Tolfenpyrad
Chuyén héa nang lugng 21B
{C6 bang ching dang tin cdy cho thay téc dong lén | Rotenone Rotenone (Derris)
phtric hgp protein nay tao ra hiéu luc trir sau}
22 22A
Chat chan kénh natri phu thudc vao dién thé Oxadiazines Indoxacarb
Voltage-dependent sodium channel blockers
Tac dong [én than kinh 228
5 e an Semicarbazones Metaflumizone
{C6 bang chitng dang tin cay cho thay tac dong
lén phitc hgp protein nay tao ra hiéu luc trir sau}

I R A(,: Phan loai Phuong thic Tac déng - phién bén 11.3
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Hé théng Phéan loai MoA clia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé céc phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém céac tiéu chi ddnh gid mure dé tin cdy cla théng tin vé
phuong thic tac dong (MoA).

Nhém chinh & Vi tri Tac dong chinh

23
Chat rc ché enzym acetyl-CoA carboxylase -
Inhibitors of acetyl-CoA carboxylase

Téng hap lipid, diéu hoa sinh truéng

{C6 bang chiing dang tin cay cho thay tac dong
lén protein nay tao ra hiéu lyc trir sdu}

Phan nhém, Lép,

Hoat chat dai dién

Tetronicand Tetramic
acid derivatives

Hoat chat

Spidoxamat Spirodiclofen,
Spiromesifen, Spiropidion,
Spirotetramat

24 Phosphid
Chat trc ché& van chuyén electron tai phirc hgp osphides Aluminium phosphide, Calcium
ty thé IV - Mitochondrial complex IV electron phosphide, Phosphine, Zinc
transportinhibitors phosphide

24B
Chuyén héa nang lugng Cyanides Calcium cyanide, Potassium cyanide,
{C6 bang chiing dang tin cay cho thay tac dong Sodium cyanide
lén phitc hgp protein nay tao ra hiéu luc trir sau}
25 25A
Chaét e ché van chuyén electron tai phirc hgp Bet?-kgtonltrlle
ty thé Il - Mitochondrial complex Il electron derivatives Cyenopyrafen, Cyflumetofen
transport inhibitors

25B

Chuyén héa nang lugng

{C6 bang chiing dang tin cay cho thay tac dong
lén phitc hgp protein nay tao ra hiéu luc trir sau}

Carboxanilides

Pyflubumide

28 -

Chat diéu bién thu thé ryanodine - Ryanodine Dizliilielzs Chlorantraniliprole, Cyantraniliprole,
receptor modulators Cyclaniliprole Flubendiamide,

Téc dong [én than kinh va co Tetraniliprole

{C6 bang chiing ré rang cho thay tac dong lén

phirc hgp protein nay tao ra hiéu luc trir sau}

29 Flonicamid Flonicamid

Chat trc ché enzym nicotinamidase cua co
quan chordotonal - Chordotonal organ
nicotinamidase inhibitors

Tac déng lén than kinh

{C6 bang chiing ré rang cho thay tac dong lén
protein nay tao ra hiéu luc trir sau}

IRAC

Phén loai Phuong thire Tac déng — phién ban 11.3
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Hé thong Phéan loai MoA clia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé cac phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém céac tiéu chi ddnh gid mure dé tin cdy cta théng tin vé phuong thire

tac dong (MoA).
. . e , Phan nhém, L& ~
Nhom chinh & Vi tri Tac dong chinh . .I?’ Hoat chat
Hoat chat dai dién
30 . . N
Chatt digu bién allosteric kénh chloride Isoxazolines Meta- Fluxametamide, Isocycloseram Broflanilide
diéu khién b&i GABA - GABA-gated diamides

chloride channel allosteric modulators

Tac dong lén than kinh

{C6 bang chiing ré rang cho thay tac dong
lén phirc hgp protein nay tao ra hiéu lyc trir
sau}

31

Virus Baculovirus - Baculoviruses Granuloviruses (GVs) Cydia pomonella GV

Thaumatotibia leucotreta GV
Virus gay bénh cé vé boc, dac hiéu theo

loai vat chu

{Vi trf tdc dong: mang t& bao tru biéu mé Nucleopolyhedroviru | Anticarsia gemmatalis MNPV

rudt giira - chua xac dinh ro} ses (NPVs) Helicoverpa armigera NPV

32 .
Chat digu bién allosteric thu thé GS-omega/kappa GS-omega/kappa HXTX-Hv1a peptide
nicotinic acetylcholine (nAChR) - Vi tri Il HXTX-Hv1a peptide

Nicotinic Acetylcholine Receptor
(nAChR)Allosteric Modulators - Site Il

Tac déng lén than kinh
{C6 bang chiing ré rang cho thay tac dong

lén mot hoac nhiéu loai protein trong nhom
nay tao ra hiéu lyc trir sau}

33
Chat digu bién kénh kali hoat héa béi Acynonapyr Acynonapyr
canxi (KCa2) - Calcium-activated

potassium channel (KCa2) modulators

Tac déng lén than kinh

{C6 bang chiing ré rang cho thay tac dong
lén protein nay tao ra hiéu lyc trir sdu}

34
Chat tre ché van chuyén electron tai Flometoquin Flometoquin
phirc hop ty thé Il - vi tri Qi
Mitochondrial complex Il electron
transportinhibitors - Qi site

Chuyén héa nang lugng
{Tac déng diéu bién [&n phirc hgp protein
nay da dugc chirng minh ro rang va vi tri tac

dong dac hiéu tao ra hoat tinh sinh hoc khac
biét so v&i Nhém 20}

I R A( ,: Phan loai Phuong thic Tac déng - phién bén 11.3
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Hé thong Phéan loai MoA clia IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé cac phdn nhém (Sub-group).
Xem muc 7.3 dé biét thém céac tiéu chi ddnh gid mure dé tin cdy cla théng tin vé
phuong thic tac dong (MoA).

Phan nhém, Lép,

Nhom chinh & Vi tri Tac dong chinh Hoat chét dai dién

Hoat chat

36

Chat diéu bién co quan chordotonal - vj Pyridazine . Dimpropyridaz

tri tac déng chua xac dinh - Chordotonal pyrazolecarboxamid

organ modulators - undefined target site &S

Tac déng lén than kinh

{Tac déng diéu bién chirc nang clia cd quan

chordotonal da dugc chi*ng minh rd rang,

tuy nhién cac protein dich cu thé tao ra hoat

tinh sinh hoc la khac biét so véi Nndm 9 va

29 va hién van chua duogc xac dinh rd}

< (@) Lyl

Chat irc ché bd van chuyén QrereE ] VRS

acetylcholine trong tai synap (VAChHT) -

Vesicular acetylcholine transporter

(VAChHT)inhibitor

Tac déng lén than kinh

Lién két vGi VAChT, gay (rc ché qua trinh dan

truyén synap cholinergic, dan dén té liét va

ngling hoat déng hé than kinh. VAChT c6 vai

trd van chuyén acetylcholine vao céac tdi

synap than kinh.

UN* Azadirachtin Azadirachtin

Céc hop chat c6 phuong thire tac dong - ]

(MoA) chwa xac dinh dugc hodc chwa ré Benzoximate Benzoximate

rang Benzpyrimoxan Benzpyrimoxan

{Protein dich tao ra hoat tinh sinh hoc hién Bromopropylate Bromopropylate

chua duoc xac dinh ré hoac chua dugec mo . . . .

ta dac tinh} Chinomethionat Chinomethionat
Dicofol Dicofol
Lime sulfur Lime sulfur
Mancozeb Mancozeb
Pyridalyl Pyridalyl
Sulfur Sulfur
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Hé théng Phan loai MoA cua IRAC MoA
Phién ban 11.3, Thang 1/2025

Xem muc 7.4 dé cé thém théng tin vé cdc phdn nhém (Sub-group).

Xem muc 7.3 dé biét thém céc tiéu chi dénh gid murc dé tin cdy cla théng tin vé
phuong thdc tac dong (MoA).

Phan nhém, Lép,

Nhom chinh & Vi tri Tac dong chinh Hoat cht dai dién

Hoat chéat

UNB*

Tac nhan vi khuan (khéng phai Bt) c6
phuong thirc tac dong chuwa xac dinh
hoac chwa ro rang

{Protein dich tao ra hiéu lyc sinh hoc hién
chua duoc xac dinh ro hoac chua dugec mo
ta dac tinh}

Burkholderia spp
Wolbachia pipientis (Zap)

UNE*

Tinh chéat thuc vat, bao gom hop chat
téng hop, chiét xuat va dau thé cé
phuong thirc tac dong chuwa xac dinh
hoac chwa ro rang

{Protein dich tao ra hiéu lyc sinh hoc hién
chua duogc xac dinh ré hoac chua duge mo
ta dac tinh}

Chenopodium ambrosioides near
ambrosioides extract, Fatty acid monoesters
with glycerol or propanediol, Neem oil,
Nonanoic acid, Sabadilla extract

UNF*

Tac nhan ndm cé phuong thirc tac dong
chwa xac dinh hoac chwa ro rang
{Protein dich tao ra hiéu lyc sinh hoc hién
chua duoc xac dinh ré hoac chua dugec mo
ta dac tinh}

Akanthomyces muscarius Ve6 Beauveria
bassiana strains Metarhizium brunneum
strain F52

Paecilomyces fumosoroseus Apopka strain
97

UNM*

Tac nhan gay rdi loan co hoc va vat ly
khong dac hiéu

{Protein dich tao ra hiéu lyc sinh hoc hién
chua duogc xac dinh ré hoac chua dugec mo
ta dac tinh}

Diatomaceous earth Mineral oil
Polydimethylsiloxane (PDMS)

UNP*
Peptide c6 phwong thirc tac dong chua
xac dinh hoac chwa ro rang

{Protein dich tao ra hiéu lyc sinh hoc hién
chua duogc xac dinh ro hoac chua dugec mo
ta dac tinh}

UNV*

Tac nhan virus (khong phai baculovirus)
c6 MoA chua xac dinh hoac chwa ré rang

{Protein dich tao ra hoat tinh sinh hoc hién
chua duoc xac dinh ré hoac chua dugec mo
ta dac tinh}

Giai thich: Sinh ly hoc muc tiéu:

()
.

IRAC

Hé than kinh va co

Ruét gitra

)
=

Sinh trudng & Phat trién

Uc ché protein

H6 hap

-

Chua biét hodc chua xac

dinh
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Ghi chu bang phan loai

a) Mau séc trong bang phan loai dugc s dung dé nhdm céc phuong thire tac dong (MoA) thanh cac danh muc
[6n dua trén chic nang sinh ly bi anh hudng, nhdm gitp ngudi dung hiéu ré hon vé triéu chirng, t6c dd tac
dong va cac déc tinh khac cua thuéc trir sdu. Phan loai maukhoéng phuc vu cho muc dich quan ly khang
thu6c. Viéc luan phién thudc dé quan ly khang nén dua vao cac nhdm MoA c6 s8 thir ty.

b) Viéc mot hoat chat trir sdu cé tén trong bang phan loai trén khéng déng nghia vdi viéc hoat chat dé da dugc
co quan quan ly cap phép luu hanh.

c) Viéc phan loai MoA thuong dura trén viéc xac dinh protein dich gay ra hiéu luc sinh hoc, tuy nhién cac hoat
chét trir sdu cling ¢6 thé dugc xép chung nhém néu chung cé tac dong sinh ly tuong tu' va céu triic hda hoc
lién quan.

d) Nhém 26 va 27 hién chua dugc phan bé, do dé khong xuét hién trong bang phan loai.

e) Caéc hoat chat trir sdu c6 phuong thirc tdc dong chua ré rang hodc con dang thao luén, hodc chua xac dinh
dugc co ché gay doc, sé dugc xép tam thai vao nhom ‘UN’, ‘UNB’, ‘{UNE’, ‘UNF’, ‘UNM’, ‘UNP’ hodc ‘UNV’,
tuy theo ting trudng hap, cho dén khi cé di bang chiing d& chuyén vao mét nhém MoA phi hgp hon.

f) Céc hoat chat trong cadc nhém dugc danh dau bang ddu hoa thi (*) dugc cho la khéng tac dong lén cung mét
vi tri dich, do d6 c6 thé dudc luan phién véi nhau mét cach linh hoat, trir khi cé ly do dé nghi ngd c6 hién tugng
khang chéo. Cac nhédm nay bao gobm: 8, 13, UN, UNB, UNE, UNF, UNM, UNP va UNV.

g) Céc loai baculovirus khac nhau, néu nhdm vao céc bd cén tring khac nhau, cé thé dugc st dung dong thai
ma khong anh hudng dén chién luge quan ly khang thubc. Trong mot s trudng hop, luan phién gitra cac
baculovirus cu thé con c6 thé mang lai Lgi ich vé quéan ly khang. Vui long tham khao khuyén nghi cu thé theo
tirng san pham.

h) Méc du cé bang chitng ré rang cho thay Bifenazate tac dong tai vi tri Qo ctia Phirc hgp ty thé Ill, va mét s6 dot
bién khang Bifenazate c6 thé gay khang chéo véi Acequinocyl, thi vi tri tdc déng clhia Fluacrypyrim va
Hydramethylnon van chua duoc xac dinh.

i) Do da cé tailiéu xac nhan hién tugng khang chéo gilra Dicofol, Bromopropylate va Abamectin, nén khong nén
luan phién céac hoat chéat nay ké ti€p nhau trong cung mot chuang trinh quan ly khang thudc (IRM).

7.3. Tiéu chi m6 ta mirc do tin cdy ciia thong tin MoA

{C6 bang ching r6 rang cho thay tac
déng lén protein (hoac phic hgp
protein) nay tao ra hiéu luc trir sau}

Cé tac dong manh ro rét lén chic nang cla protein dich va hién
tuong khang do dot bién / biéu hién qua mirc / mat protein nay
hoac hoac c6 maéi twong quan gitra d6 manh clia tac dong trén
protein vai hiéu luc sinh hoc cia mot tap hgp cac hoat chat trir
sau coé lién quan.

{C6 bang chitng dang tin cay cho thay
tac dong lén protein (hoac phirc hop
protein) nay tao ra hiéu luc trir sau}

C6 tac dong rat manh lén chic nang clia protein dich, di kém
V@i cac hiéu tng sinh ly hoc rd rang va nhat quan.

{Hoat chat trir sdu &nh hudng dén chirc
nang cla protein nay, nhung chua ro
liéu day co phai la co ché tao ra hiéu
ly'c sinh hoc hay khong}

Céc hoat chat trir sdu (hodc cac chat chuyén héa c6 hoat tinh
clia chung) cé tac déng trung binh hodc yéu lén chlc nang
protein va cé rat it hodc khong c6 bang chirng cho thay tac dong
nay lién quan dén hiéu luc sinh hoc. Viéc x€p nhom céac hoat
chéat cé thé dua trén sy tuong dong vé cau tric va hiéu ing sinh
ly dac trung.

{Protein dich tao ra hiéu luc sinh hoc
hién chua dugc xac dinh ro hoac dac
tinh chua dugc mo ta}

Viéc xp nhom cac hoat chat trir sdu co thé dua trén sy tuong
dong vé cau trdc va hiéu tng sinh ly dac trung.

IRAC
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7.4. Ghi chu doi véi cac phan nhém (sub-groups)

Céc phan nhém (sub-groups) dai dién cho céc dp hoat chét trir sdu khac nhau, dugc cho la cé cung
phuong thire tac dong (MoA) nhung dd khac biét vé cau tric hda hoc hodc cach thirc tuong tac vdi protein
dich ma tlr d6 giam nguy cd chon loc khang thuéc, bao gobm ca khang do chuyén héa hoéc khang tai vi tri
dich so vdi cac hoat chat cé lién quan. Phan nhdm ciing c6 thé dugce str dung dé phan biét cac hoat chat
trir sdu co c4u truc tvong tu nhau nhung da dugc xac nhan la lién két khac nhau tai vi tri dich, hoac cé
tinh chon loc khac nhau d8i véi nhiéu muc tiéu sinh hoc. D& x&p mot hoat chat md&i vao mdt phan nhém,
can c6 bang chitng chirng minh khéng cé hién tugng khang chéo gitra hoat chat méi va cac hoat chat
hién c6 trong nhom dé. Bang chirng nay nén bao gdm céc nghién cltu sinh hoc (bioassay) va cung cap ty
(& khang dinh lugng gitra quan thé cén trung man cam va khang thudc.

Mé&c du nguy co khang chéo gilra cac phan nhém thudng thap hon so vd@i trong cung mot phan nhom,
nguy cd nay van cao hon so véi gitta cac nhdm MoA khéac nhau. Do d6, van nén han ché luan phién si
dung gilra cac phdn nhdm. Chi trong nhirng trudng hgp dac biét (vi du: khi khéng cé thudc trir sau hiéu
gua nao thuéc nhom MoA khac dugc dang ky s&r dung) thi mdi nén xem xét viéc luan phién gilta cac phan
nhém va diéu nay chi nén thuc hién sau khi tham khao y ki€n chuyén gia dia phuong va khi da xac nhan
khong c6 hién tugng khang chéo. Tuy nhién, nhirng ngoai l& nay khong nén dugc xem la chién lwgc quan
ly khang bén virng va can tich cuc tim kiém céac gidi phap thay thé dé duy tri dd nhay cam clia sinh vat gay
hai v&i thudc.

Céc ghi chu sau day cung cap théng tin bd sung vé mot sd phan nhém cu thé.

Phan nhém Ghi chu

3A&3B Vi hoat chat DDT hién khéng con dugc sir dung trong ndng nghiép, nén muc nay chi
&p dung déi véi viéc kiém soat con trung truyén bénh cho ngudi, chdng han nhu
mubi.

4A, 4B, 4C, Mac du cac hgp chét nay dugc cho la cé cung vi tri tdc dong, nhung céc bang

4D, 4E & 4F chirng hién tai cho thdy nguy co khang chéo do chuyén hoa gilra cac phan nhém
& kha thap.

10A Hexythiazox dugc xép cung nhom véi Clofentezine do da ghi nhan hién tugng

khang chéo, méac du cau tric héa hoc clia ching khac nhau. Diflovidazin dugc bd
sung vao nhom nay vi co6 céu trac tuong tu gan vdi Clofentezine va du kién sé co
cung phuong thirc tac dong (MoA).

11A Céc san pham Bacillus thuringiensis (Bt) khac nhau, néu nhadm vao céc b cén triing
khac nhau, c6 thé dugc s dung dong thdi ma khéng anh hudng dén hiéu qua quan
ly khang thudc. Trong mot s6 trudng hap, luan phién gitra cac san pham Bt vi sinh vat
cu thé c6 thé mang lai lgi ich vé quan ly khang déi vai mot sé loai sinh vat gay hai. Vui
long tham khao khuyén nghi cu thé cho tirng san pham.

Protein Bt trong cay tréng chuyén gen (B.t. Crop Proteins): Khi c6 su khéc biét vé cac
thu thé chuyén biét bén trong ruét gira clia cac loai con trung muc tiéu, viéc sir dung
cay trong chuyén gen mang cac té hop protein Bt nhat dinh c6 thé mang lai lgi ich cho
chién luge quan ly khang.

Mac du céc hgp chat nay dugc cho la cé cung vi tri tac déng nhung cac bang

22A&22B chirng hién tai cho thdy nguy co khang chéo do chuyén hoa gilra cac phan nhém
la kha thap.
Mac du céc hgp chat nay dugc cho la cé cung vi tri tac déng nhung cac bang
25A&25B ching hién tai cho thdy nguy co khang chéo do chuyén hoa gilra cac phan nhém
la kha thap.
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7.5. Ghi chu chung & Cap nhat Hé thong Phan loai MOA

e Thong tin chi tiét hon vé cac mo ta nhdm MoA dugc trinh bay trong Phu luc 3.

e Danh sach cac hoat chat theo thr ty chi cai kém theo phan loai MoA tuang (ng dugc trinh bay tai Phu
luc 5.

e Héthoéng phan loai nay dugc xay dung dua trén nhirng théng tin cdp nhat nhat ma IRAC hién c6. Tai liéu
sé la ngudn tham khao hitu ich vGi néng dan, hgp tac xa, can bé khuyén néng, co quan quan ly thudc
BVTV va tat ca nhitng bén lién quan trong hoat dong quan ly tinh khang thudc — day dugc xem La tai lié
chinh thic cla nganh bao vé thuc vat vé phuong thirc tac dong clia cac thudc trir sdu dang dugc sy
dung hién nay.

e Phéan loai MoA clia IRAC sé dudc ra soat va tai phat hanh dinh ky khi can thiét. Phién ban mdéi nhat ludn
dugc cap nhat va san sang tham khao tai website ctia IRAC: www.irac-online.org.

e Co thé gui truc tiép cac dé xuat vé hoat chat mdi cung khuyén céo dua vao cac nhdm MoA mdi hoac
hién, k&m theo bang chirng hoac trich dan tai liéu ho trg phan loai t&i IRAC thdng qua website.

e CA4c ban dythao cap nhat sé dugc cac cong ty thanh vién IRAC xem xét ky ludng trude khi cong bé ban
cudi. Ngoai ra, IRAC ciing c6 thé tham van cac chuyén gia quéc té uy tin trong linh vic doc hoc va héa
sinh hoc c6n trung lién quan dén viéc thém, loai bo hoac diéu chinh théng tin trong danh sach. Chi tiét
vé quy trinh phan loai hoat chét trir sdu mdi dugc trinh bay trong Phu luc 4.

* Viéc thay d6i phan loai c6 thé kéo theo nhirng hé qua nghiém trong. Tai mét sé quéc gia, s6 hiéu nhom
MoA hodc tén nhém MoA ctia IRAC dugc thé hién trén nhan thuéc nhu mét phan hd trg thuc hién quan
ly khang thudc t6t (xem Phu luc 1), nén viéc thay ddi c6 thé dan dén chi phi diéu chinh cao. Do d6, IRAC
chi phé duyét nhirng thay déi c6 bang ching khoa hoc thuyét phuc.

e Nhitng hoat chét trir sdu da i thdi, bi rat khoi thj truding hodc khéng con dugc dang ky luu hanh, va
khéng con dugc sir dung phé bién, sé khdng dugc liét ké trong danh séach.

e Nhém ti€p tuc hoan thién danh sach, IRAC mong nhan dugc phan hoi tir doc gia vé nhirng 16i thuc té
hoac thiu s6t, kém theo bang chirng xac thuc néu c6 thé. Moi dong gép nén dugc guri dén IRAC théng
qua website. Chung t6i cing hoan nghénh cac dé xuat cai thién tai liéu nay.

I R A(,: Phan loai Phuong thire Tac dong - phién ban 11.3 20



Phu luc 1

Nh&n san pham: Mé t4 MoA clia hoat chat cung huéng dan IRM

Nham hé trg ngudi dung viéc lwa chon thudc trir sdu phi hgp véi cac chién lugc quan ly tinh khang thudc
trir sdu (IRM) bang cach sir dung luan phién, xen ké hoac thay déi thuéc cé MoA khac nhau, IRAC khuyén
khich céc nha san xuat ghi ré s8 nhém MoA ttheo huéng dan IRAC trén nhan san pham, déng thoi di kém
vGi khuyén cdo ngén gon, phu hop vé IRM nhu minh hoa bén dudi. Do dd, ngoai cac ndi dung chi tiét vé
s&n pham, huéng dan sir dung va théng tin an toan bat budc theo quy dinh phép luat tai dia phuong, nhan
s&n pham nén ghi ré rang: S6 nhém MoA theo IRAC va md t4 nhém va mét khuyén céo ngén gon vé quan
ly khang thuéc (IRM) nhu trong vi du bén dudi.

Viéc ghi s6 nhém IRAC trén nhan a su’ cam két tif nha san xuat rang hoat chat da dugc IRAC phén loai va
c6 trong Phu luc 5 cua tai liéu nay — la danh sach chinh thic va toan dién duy nhat vé cac hoat chat trir
sdu da dugc IRAC phan loai. NEu mot hoat chéat chua cé trong Phu luc 5, nhung thuéc pham vi phén loai
cta IRAC nhu da néu & phan dau tai liéu, nha san xuat can gui dé nghi phén loai dén IRAC theo hudng
dan trong Phu luc 4 trudc khi xay dung néi dung nhan san pham. D8i véi cac hoat chat trir s&u nam ngoai
pham vi phan loai ctia IRAC, c6 thé ghi chu trén nhan a: “Khéng thudc pham vi phan loai cua IRAC”
(“Exempt from IRAC Classification”).

DE& quan ly khang thudc, thudc trir sau vdi
IGROUP Ll INSECTICIDE tén San pham XXX (Product XXX) thuéc

Nhém 15 (GROUP 15 - INSECTICDE) theo

™
@ P d t xxx phan loai MoA cuia IRAC. Trong quan thé
\}/ ro uc con trung gay hai, c6 thé ton tai ty nhién
mot ty (& ca thé khang véi San pham XXX
hodc cac thudc trir sdu khac thudc Nhém
15. Néu cac loai thubc nay dugc st dung
ap di lap lai, cac cé thé khang co thé dan
chiém uu thé, dan dén sy phat trién cua
quan thé cén trung khang thudc. Nhirng ca

Insecticide thé khang nay c6 thé khong bi kiém soat
For the control of xo00cx in various crops. hiéu qua bai Product XXX hodc bat ky san
Active ingredient pham nao khac trong Nhém 15. D& tri hoan/
o NSse— 1. - han ché Su’phét trién cua tinh khéng:

Other ingredients:..............ccccevvvinne 54.8% e Tranh s dung lép di lép lai thuéc trir
Total 100% sau thudc cung mot phan nhém héa
KEEP OUT OF REACH OF CHILDREN hoc (dugc chi dinh bdng s6 Nhém MoA
CAUTION cua IRAC).

See additional precautionary statements e Luén phién sr dung nhirng san pham
o ona inside of booklet thuoc cac Nhém MoA khéc theo IRAC.
12345 = Két hgp cac bién phap phong trir khac
ABCDEF

(hdéa hoc, canh tac, sinh hoc) trong
chuong trinh quan ly cén trung gay hai.

Tham khao thong tin thém vé quan ly tinh khang va cac khuyén céo IRM qua hé théng phan phéi thudc BVTV
tai dia phuong.
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QUY PINH GHI NHAN CU THE

Biéu twong MoA (Mode of Action) dugc khuyé&n nghi nén dugc hién thj & vi tri ndi bat trén nhan san pham,
trong do vi tri & goc trén bén phai cia mat trudec nhan dugc cho La vi tri phl hgp nhat, nhu minh hoa trong
vi du phia trén. Nén st dung phéng chit ré rang va dé doc, vi du: Arial hodc Calibri d8i v6i ngudi dung bang
chit céi Latinh. Tdng mau den —trang dugc khuyén khich sir dung dé ddm bao doé tuong phan va tinh chuyén
nghiép. Cau tric cla biéu tugng nhu sau: T “NHOM” (“GROUP”) dugc viét hoa toan bd, chir mau den,
nén tring; Ky hiéu nhém (& dang s6 hodc chir cai MoA) dugc hién thi chir tréng trén nén den; Tir “THUOC
TRU SAU” (“INSECTICIDE”) ciing viét hoa toan bd, chir mau den, nén tréng. Cac dong ké, chi cling toan
bé ky hiéu can dugc dat trong cac khung chir nhat mau den. Xem vi du minh hoa dugi day.

NHOM n THUOC TRU SAU

Céc tir “NHOM” va “THUOC TRU SAU” phai dugc viét in hoa toan bo, véi chigu cao khéng dugc nhé hon
1/4 chiéu cao clia chit hodc s6 l&n nhat trén nhan, va nam trong khoang tir 2 mm dén 12,5 mm. Néu san
pham chira nhiéu han mot hoat chét trir sau, thi biéu tugng MoA phai dugc ghi & dang s6 nhiéu, vi du:
“INSECTICIDES” thay vi “INSECTICIDE”". Chi¥ cai hoac chir s6 dai dién cho nhém MoA cua trng hoat
chat phai dugc chen gitra hai tir “NHOM?” va “THUOC TRU SAU”.

Da6i v6i sdn pham c6 nhiéu hoat chat, cdc nhém MoA tuong ing phai dugc phan tach bdng mot dudng
trdng c6 do rong xac dinh ré rang. Budng nay phai dd rong dé van hién thi rd rang khi biéu tugng dugc in
trén bao bi kich thudc nho. Chir cai hodc chir sé dai dién cho nhém MoA phai dugc viét in hoa toan bd,
V@i chiéu cao khéng dugc nhd han mot nira chiéu cao cua chir hodc s6 l6n nhat trén nhan, va nam trong
khoang tir 4 mm dén 25 mm. Céc tir “NHOM” va “THUOC TRU SAU phai c6 chiéu cao khéng nhod hon mot
ntra va khéng l&dn hon chiéu cao thuc té ctia chir cai hoac sé dai dién cho nhém MoA.

Luu y: Khi mot san phdm c6 tir hai hoat chat trd [8n, va cac hoat chat nay thudc vé hai hodc nhiéu nhém
MoA, can s dung: Hai hodc nhiéu chit cai hodc sé thé nhién MoA phu hgp trong cung mét biéu tugng;
ho&c trinh bay tirng hoat chat bang biéu tugng riéng theo dinh dang x&p chong (stacked format) nhu vi
du minh hoa phia dudi.

NHOM 71N B -3 THUOC TRU SAU

HOAC

NHOM b77 THUOC TRU SAU

NHOM 4B THUOC TRU SAU

1

Chi 8p dung déi v&i ngdn ng nu'éc ngoai (vi du Tiéng Anh) néu danh tir sé it va sé nhiéu du'o'c p dung trong ngén ngdr dé
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N&u san pham chura tir hai hoat chat trd lén c6 chirc nang khac nhau, vi du nhu mot hoat chét trir sau
(insecticide) va mét hoat chat trir bénh (fungicide), thi phai thé hién riéng tirng chirc ndng trén nhan san
pham. Cu thé, can c6 mot biéu tugng (indicator panel) cho thanh phan trir sdu va mét biéu tugng riéng
cho thanh phan trir bénh. Xem vi du minh hoa bén dudi.

NHOM 1A THUOC TRU SAU

NHOM /Al THUOC TRU BENH

Khi can thiét, phai sir dung ban dich thich hgp dé dam bao nhan ghi phuong thic tac dong (MoA) rd rang va
dé hiéu d6i v6i ngudi str dung san pham. Viéc ghi nhan cling can tuan thi Hudng dan cia FAO/WHO vé Thuc
hanh Ghi nhan Tt d6i véi Thudc Bao vé thuc vat (Pesticides). Nhdan MoA phai tuan thd day di cac quy dinh
hién hanh tai qudc gia noi san pham dugc lwu hanh va cé thé khac nhau tly theo tirng qudc gia.

I R AG Phén loai Phuong thifc Téc dong - phién ban 11.3 23


https://openknowledge.fao.org/3/i4854e/i4854e.pdf
https://openknowledge.fao.org/3/i4854e/i4854e.pdf

NGON NG QUAN LY KHANG THUOC TREN NHAN SAN PHAM

Bén canh viéc ghi s6 nhém phuong thirc tac dong (MoA), CroplLife International (CLI) va cac Uy ban Hanh
dong vé Khang thudc (Resistance Action Committees — RACs) dac biét khuyé&n nghi cac cong ty bé sung
huéng dan vé quan ly khang thubc trén nhan san pham. Trong kha nang cé thé, cac cong ty nén tu nguyén
thém phan ndi dung huéng dan quan ly khang thudc vao nhan, giai thich cach sir dung théng tin MoA trong
céac khuyén nghi IRM.

IRAC khuyén nghi réing huéng dan quan ly khang thubc nén dugc trinh bay dudi tiéu deé riéng: “QUAN LY
KHANG THUOC” (“RESISTANCE MANAGEMENT?”) trén tat cd cac nhan céc san pham thudc trif sdu va nén
bao gdbm 3 thanh phan co ban cua IRM nhu sau: c6t 16i sau:

e Tén hoat chatva ma dinh danh nhom MoA theo phan loai cia IRAC.

e Tuyén bé rang san pham nén dugc luan phién s dung véi cac thuéec c6 nhém MoA khac nhau, theo
cac khung x(r ly MoA (treatment windows).

e Khuyén céo tranh x{r ly c4c thé hé sinh vat gay hai lién tiép bang thudc c6 cling nhém MoA.

Vi DU NOI DUNG KHUYEN CAO IRM TREN NHAN SAN PHAM THUOC TRU SAU:

Sén pham (TEN SAN PHAM) chita hoat chét (TEN HOAT CHAT) va thudc nhém thudc trir sau X (TEN MA NHOM)
theo IRAC. Khong nén chi stir dung san pham (TEN SAN PHAM) hoac céc san pham khac thuéc Nhém X dé
phong trir cing mot loai sinh vat gay hai trong sudt ca mua vu. D& han ché nhitng thé hé lién tiép cla sinh vat
gay hai ti€p xdc vdi cung mot phuong thic tac dong (MoA), can ap dung chién luge “khung xir ly” (application
window), trong do luan phién sir dung céc san pham thudc cadc nhém MoA khéc nhau.

“Khung x(r ly” dugc hiéu la khodng thai gian ma hiéu luc phong trir sau mét lan xtr ly hodc mét chudi cac [an xdr
ly bang cac sdn phdm cung nhdm MoA con lai. Khodng thai gian nay cling c6 thé dugc xac dinh la thoi gian ton
tai cila mét thé hé sinh vat gay hai; hoac néu trong trudng hop chua xéc dinh dugc rd rang, co thé ap dung
khung thoi gian udc luong la khoang 30 ngay. Hay luan phién st dung san pham (TEN SAN PHAM) va céc sén
pham khac thuéc Nhém X trong “khung x(r ly nay”, sau dé chuyén sang cac san pham hiéu qua khac thudc
nhém MoA khéac. Cé thé thuc hién nhigu lan phun (khuyé&n nghi khéng qué hai lan) vdi thudc c6 cung MoA néu
c4c [An phun dé nam trong cung mot khung xcr ly.

Tham khao: Huéng dan Ghi nhan Phuong thirc TAc ddng (MoA) clia Croplife Qudc té
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Phu luc 2

Nhirng nguyén tac IRM dugc khuyén cdo va bao trg bdi IRAC

Tham khao tu van tir can bd khuy&n néng hodc ca quan cé khuyén mén dia phuong dé nhan dugc
khuyén nghi cap nhat vé cac Chuaong trinh Quan ly Dich hai Téng hgp (IPM) va quan ly khang thudc trir
sau (IRM).

Xem xét cac luwa chon nham gidm thiéu viéc sir dung thudc trir sdu, chdng han nhu' chon giéng cay trong
ngén ngay hodc gidng c6 kha nang chéng chiu sdu bénh tét hon.

Tich hgp céc bién phap phong trir sinh hoc va canh tac hiéu qua phi hop véi chuong trinh IRM. Ap dung
tat ca cac ky thuat khéng sir dung hda chat da dugc biét dén la co hiéu qua trong viéc kiém soat hoac
ldm suy gidm mat do quan thé sinh vat gay hai, bao gom: S&r dung ché& pham sinh hoc nhu Bt; Ap dung
giéng cay trong khang sau; Tao vung trd 4n khéng x(r ly thudc trong rudéng (refugia); Luan canh cay trong.

Khi c6 thé, lua chon cac san pham trir sdu va bién phap quan ly dich hai c6 kha ndng bao ton con trung
coich.

S dung san pham dung theo liéu lugng khuyén céo day da. Viéc st dung lidu thap (dudi ngudng gay
chét) sé nhanh chong chon loc céc cé thé sau hai c6 kha nang chiu dung trung binh, trong khi st dung
lieu qua cao c6 thé tao ap luc chon loc khang manh.

Sir dung thiét bi phun xit phu hop va dugc bao dudng tot. Can tuan thu thé tich nudce, ap suat phun va
nhiét do t6i uu dé ddm bao hiéu quéa bao phu t8t nhat.

Khi kiém soat giai doan sau non, hay c¢8 gadng nhdm muc tiéu vao céc giai doan 4u trung con non, Vi
chung thudng nhay cdm hon va dé bi tiéu diét hon so vdi céc giai doan trudng thanh.

Ap dung ngudng kinh té va khoang cach phun hgp ly dua trén diéu kién thuc té tai dia phuong.

Tuén thi hudng dan trén nhan hodc tu van cuia chuyén gia dia phuong vé viéc luan phién hodc st dung
luan tiép cac hoat chat thuéc cac nhém MoA khac nhau nhu mot phan trong chién luge IRM.

Khi thue hién nhiéu [an x(r ly trong mdt nAm hodc mua vy, can luan phién gilra cac san pham cé phuong
thuc tac déng (MoA) khac nhau.

NE&u viéc kiém soat that bai, khdng nén tiép tuc sir dung cuing mét loai thudc trir sdu. Thay vao do,
chuyén sang nhom thudc khac cé MoA khéac va khéng cé hién tugng khang chéo da dugc ghi nhan tai
dia phuong.

Viéc pha tron thuéc (mixtures) c6 thé mang lai giadi phap ngan han cho van dé khang thudc, nhung can
dam bao rang mbi thanh phan trong hdén hop thudc nhém MoA khac nhau va dugc s dung & liéu day
dd khuyén céo.

Can can nhac viéc theo dbi ty lé khang thudc trong nhirng trudng hop cé y nghia thuong mai lén va danh
gia murc do hiéu qua kiém soat thuc té dat dugc.

Tam ngung sir dung céac san pham da bi khang cho dén khi kha nang nhay cdm clia sinh vat gay hai quay
trd lai c6 thé & mot chién thuat hop ly, néu van con di nhém hoa chat thay thé dé dam bao hiéu qua
kiém soat.
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Phu luc 3

M6 ta cac nhom MoA

TAC DONG VAO HE THAN KINH VA CO

Hau hét cac loai thuSc trir sdu hién nay déu tac déng vao hé than kinh va cd clia sau hai. Thuéc trir sau tac
déng vao nhitng muc ti€u nay thudng tao ra hiéu luc phong trir nhanh hon.

Nhém 1: Chét t'c ché enzym acetylcholinesterase (AChE)

Uc ché enzym AChE, gay ra tinh trang kich thich qua mdc. AChE la enzym chiu trdch nhiém cham duit
hoat déng cia chat dan truyén than kinh kich thich acetylcholine tai cdc khép than kinh.

Nhém 2: Chat chan kénh chloride diéu khién béi GABA

Chan kénh chloride dugc hoat hda bdi GABA, gay ra kich thich qua murc va co giat. GABA la chat dan
truyén than kinh (rc ché chinh & cén trung.

Nhdm 3: Chét diéu bién kénh natri

Gitr cho céc kénh natri ludbn md, gay ra kich thich qua mic va trong moét sé truding hop dan dén e ché dan
truyén than kinh. K&nh natri déng vai tro trong viéc dan truyén xung dién doc theo sgi truc than kinh.

Nhém 4: Ché&t didu bién canh tranh thu thé nicotinic acetylcholine (nAChR)

Gé&n vao vi tri lién két cua acetylcholine trén thu thé nAChR, gay ra céc triéu chitng da dang tir kich thich qua
muc dén mét mai va té liét. Acetylcholine la chat dan truyén than kinh kich thich chinh trong hé than kinh
trung uong cua con trung.

Nhém 5: Chét diéu bién allosteric thu thé nicotinic acetylcholine (nAChR) - Vi tri |

Hoat héa allosteric thu thé nAChR (tai vi tri khac véi Nhom 32 - Vi tri Il), gay kich thich qua murc hé than
kinh. Acetylcholine [a chat dan truyén than kinh kich thich chinh trong hé than kinh trung uwong cia cén
trung.

Nhém 6: Chét diéu bién allosteric kénh chloride diéu khién bdi glutamate (GluCl)

Hoat hoa allosteric céc kénh chloride diéu khién bai glutamate (GluCl), gay té liét. Glutamate la mot chat
dan truyén than kinh &rc ché quan trong & con trung.

Nhém 9: Chét diéu bién kénh TRPV cua co’ quan chordotonal

Géan vao va lam r6i loan hoat dong déng/md cuia cac phirc hgp kénh Nan-lav TRPV (Transient Receptor
Potential Vanilloid) trong cac co quan cam nhan kéo gian chordotonal, nhitng co quan dong vai tro quan
trong trong viéc cdm nhan thinh giac, trong luc, thadng bang, gia téc, cdm nhan vi tri co thé va van dong. Piéu
nay lam gian doan hanh vi an uéng va cac hanh vi khac & con trung muc tiéu.

Nhém 14: Chat chan kénh thu thé nicotinic acetylcholine (NAChR)
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Chan kénh ion cla thu thé nAChR, dan dén trc ché hé than kinh va gay té liét. Acetylcholine la chat dan
truyén than kinh kich thich chinh trong hé than kinh trung wong ctia con trung.

Nhém 19: Chét kich hoat thu thé than kinh kiéu octopamine

Hoat hoa céac thu thé octopamine, gay ra tinh trang kich thich qua mic. Octopamine la chat twong duong
vGi adrenaline & con trung — mét loai hormone than kinh lién quan dén phan &ng “chién d4u hoac bo
chay” (fight-or-flight).

Nhém 22: Chat chdn kénh natri phu thube vao dién thé

Chan céac kénh natri, gy ngirng hoat dong hé than kinh va dan dén té liét. Kénh natri déng vai trd trong
viéc dan truyén xung dién doc theo sgi truc than kinh.

Nhém 28: Chét diéu bién thu thé ryanodine

Hoat héa céc thu thé ryanodine trong cd, dan dén co cao va té liét. Thu thé ryanodine diéu tiét qua trinh
giai phdng canxi vao bao twong tir cac kho du trit n6i bao.

Nhém 29: Chét i'c ché enzym nicotinamidase cta co’ quan chordotonal

Lam r6i loan chirc nang clia cac co quan cam nhan kéo gian chordotonal, von rat quan trong déi vdi kha
nang nghe, cdm nhan trong luc, thang bang, gia toc, dinh vi co thé va van dong. Diéu nay lam gian doan
hanh vi &n udng va cac hanh vi khac & con trung muc tiéu. Thuéc trir sdu Nhém 29 (e ché enzym
nicotinamidase, enzym phan giai nicotinamide — mét chat diéu bién néi sinh clia kénh TRPV.

Nhém 30: Chéat diéu bién allosteric kénh chloride diéu khién bdi GABA

Uc ché allosteric k&nh chloride dugc hoat héa bdi GABA, gay ra kich thich qua murc va co giat. GABA la
chéat dan truyén than kinh &c ché chinh & coén trung.

Nhém 32: Chét diéu bién allosteric thu thé nicotinic acetylcholine (nAChR) - Vi tri Il

Allosterically activate nAChRs (at a site distinct from Group 5 - Site l), causing hyperexcitation of the nervous
system. Acetylcholine is the major excitatory neurotransmitter in the insect central nervous system. Hoat
héa allosteric cac thu thé nAChR (tai mét vi tri khac vai Nhém 5 - Vi tri 1), gy kich thich qua murc hé than
kinh. Acetylcholine 1a chat dan truyén than kinh kich thich chinh trong hé than kinh trung uwong clia cén
trung.

Nhém 33: Chét diéu bién kénh kali hoat héa béi canxi (KCa2)

Diéu bi€n am tinh kénh KCa2 gay ra kich thich qua mdc va co giat. Cac kénh KCa2 dugc hoat hda khi néng
do canxi ndi bao tang cao va cd vai tro trong viéc diéu hoa xung dién than kinh.

Nhém 36: Chét diéu bién co’ quan chordotonal - vj tritac déng chu'a xac dinh
Lam rdi loan chirc ndng clia cac co quan cam nhan kéo gian chordotonal, von rat quan trong déi vdi thinh
gidc, cdm nhan trong luc, thang bang, gia téc, dinh vi co'thé va van dong. Diéu nay gay gian doan hanh vi an

udng va cac hanh vi khac & con trung muc tiéu. Thudc trir sdu Nhém 36 tac dong tai vi tri khac véi thube
Nhém 9 va Nhém 29, khong anh hudng dén kénh TRPV cling nhu enzym nicotinamidase.
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Nhém 37: Chét irc ché bd van chuyén acetylcholine trong tdi synap (VAChT)
Gé&n vao céac bd van chuyén acetylcholine tui synap (VAChT), gay (e ché& dan truyén than kinh cholinergic,

dan dén ngiing hoat dong hé than kinh va té liét. VAChT tham gia vao qua trinh van chuyén acetylcholine
vao cac tui synap.

TAC DONG LEN SINH TRUONG VA PHAT TRIEN

Su phat trién clia cén trung dugc kiém soat bdi su can bang clia hai hormone chinh: juvenile hormone va
ecdysone. Cac chat didu hoa sinh trudng cén trung (IGRs) tac dong bang cach: B4t chudc mét trong hai
loai hormone nay, ho&c can thiép tryc tiép vao qua trinh hinh thanh/lang dong l&p vd cutin, hoac qua
trinh sinh téng hagp lipid. Cac thudc trir sdu tac dong Lén tirng vi tri riéng biét trong hé théng nay thudng
c6 toc d6 tac dong chdm dén trung binh.

Nhém 7: Chéat diéu bién thu thé hormone juvenille

Khi dugc ap dung & giai doan trudc khi du trung bién déi hinh thai, cac hgp chat nay gay rdi loan va ngan chan
qua trinh mot xac clia con trung.

Nhém 10: Chét tre ché sinh trudng nhén hai téc déng lén CHS1
U'c ché enzym thuic day qua trinh polymer héa kitin.

Nhém 15: Chét e ché sinh téng hop kitin tac déng [én CHS1
Uc ché enzym thuic ddy qua trinh trung hop (polymer héa) kitin.
Nhém 16: Chéat trc ché sinh téng hop kitin, loai 1

Phuong thirc tdc dong dan dén e ché qua trinh sinh t8ng hop kitin & mot s6 loai cén trung, bao gom ca
bo phan trdng, nhung chua dugc xac dinh day da.

Nhém 17: Chét géy réi loan 6t xéc & rudi (Diptera)

Incompletely defined MoA that leads to moult disruption. Phuang thic tac dong gay r6i loan qua trinh 16t
xac, nhung chua dugc xac dinh day du.

Nhém 18: Chat chu vén thu thé ecdysone
Bat chudc hormone 6t xac ecdysone, kich thich qua trinh 1ot x4c s6m b4t thudng.
Nh6ém 23: Chét e ché enzym acetyl-CoA carboxylase

Uc ché enzym acetyl coenzyme A carboxylase — mdt phan trong budc dau tién clia qué trinh sinh téng hop
lipid, dan dén cai chét cia con tring.
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TAC DONG VAO HE HO HAP

Ho hap ti thé tao ra ATP — phan tlf cung cdp nang lugng cho tat ca cac qua trinh séng thiét yéu trong té
bao. Trong ti thé, chudi van chuyén electron lvu trit nang luong dudc gidi phong tir qua trinh oxy héa du'di
dang chénh l&ch néng dé proton, tir do thic day qua trinh téng hgp ATP. M6t sé thudc trir sdu da dugc
biét la c6 thé can thiép vao qua trinh hé hap ti thé, thong qua e ché chubdi van chuyén electron va’hodc
qué trinh phosphoryl héa oxy héa. Céc thudc trir sdu tac ddong vao tirng dich cu thé trong hé thdng nay
thuong cé tac dung nhanh dén trung binh.

Nhém 12: Chét i'c ché ATP synthase ty thé

Uc ché enzym tong hop ATP.

Nhém 13: Chéat phé v qua trinh phosphoryl héa oxy héa bang cach gidn doan gradient proton

Cé4c chat van chuyén proton (protonophores) lam gian doan chénh l&ch proton trong ti thé, khién qua trinh
téng hop ATP khdng thé dién ra.

Nhém 20: Chét trc ché van chuyén electron tai phirc hop ty thé Il - vi tri Qo

Uc ché phirc hop van chuyén electron s lIl, ngan can t& bao st dung ndng lugng bang cach gén vao vj tri

Qo.

Nhém 21: Chét trc ché van chuyén electron tai phirc hop ty thé |

Uc ché phic hop van chuyén electron s6 |, ngan can té bao s dung nang luong.
Nhém 24: Chét trc ché van chuyén electron tai phurc hop ty thé IV

Uc ché phic hgp van chuyén electron s6 IV, ngén can t& bao st dung nang lugng.
Nhém 25: Chét irc ché van chuyén electron tai phirc hop ty thé Il

Uc ché phic hop van chuyén electron s6 I, ngén can té& bao st dung ndng lugng.
Nhém 34: Chét trc ché van chuyén electron tai phitc hop ty thé Il - vi tri Qi

Uc ché phic hop van chuyén electron sé I, ngdn can té bao sl dung nang luong. Khac véi Nhém 20,
thudc trir sdu Nhém 34 gén vao vi tri Qi.

TAC DONG VAO RUOT GIUA

Céc doc t6 vi sinh vat chuyén biét cho sau hai bd Canh vay (Lepidoptera), dugc phun truc ti€p hoac biéu
hién trong céc gidng cay trong chuyén gen, cung vdi virus baculovirus.

Nhém 11: Tac nhan vi sinh lam réi loan mang rudt giita cta coén tring

Céc doc t6 protein gén vao thu thé trén mang rudt gilra va gay hinh thanh 16 (pore), dan dén méat can bang
ion va nhiém trung huyét.

I R AG Phén loai Phuong thifc Téc dong - phién ban 11.3 29



Nhoém 31: Cac virus gy bénh duoc bao boc, c6 tinh dac hiéu vdi vat chu.

Mét phic hgp protein déc trung clia baculovirus - Y&u t8 Lay nhiém Qua dudng miéng (Per os Infectivity
Factor — PIF) - gitp virus 8y nhi@m dac hiéu cho vat chd bang cach gan vao cac muc tiéu PIF trén té bao
rudt gitra. Cac muc tiéu nay hién chua dugc xac dinh rd nhung dugc cho la dac trung cho tung loai
baculovirus. Qué trinh lAy nhiém cudi cung sé gay chét cho cén trung.

YC CHE PROTEIN

Nhirng chu trinh sinh hoc khac nhau kiém soét sy tich Ly cua céc loai protein dong vai trd quan trong cho
nhiéu chirc nang song & cén trung. Cac chat (rc ché protein hoat dong theo co ché lam gidm mdc dé cla
mot s protein dac hiéu trong loai sinh vat gay hai. Céc thuéc trir siu tac dong theo co ché nay thudng cé
toc do tac dong trung binh va cham.

Nhém 35: Chét trec ché muc tiéu théng qua co’ ché can thiép RNA (RNAI)

Kich hoat co ch& RNAI (can thiép RNA), lam gidm c6 chon loc lwvgng mRNA muc tiéu, tir dé dan dén giam
biéu hién cua protein dugc ma héa bdi mRNA do.

PHUONG THU'C TAC DONG (MOA) CHUA BIET HOAC CHUA XAC BDINH

Mot s6 thudce trir sdu c6 cach thirec tac dong lén céc vi tri dich hodc chirc ndng chua duwgec mo téa rd rang,
hoac tac déng khéng dac hiéu lén nhiéu muc tiéu khac nhau.

Nhém 8: Céc chét ing ché khéc khéng déc hiéu (da diém tac déng)

Nhém UN: Céc hop chédt cé phuong thire téc déng (MoA) chua xéc dinh du'oc hodc chua ré rang

Nhém UNB: Tac nhén vi khudn (khéng phai Bt) c6 phuong thirc téc dong chura xéc dinh hodc chu'a ré rang

Nhém UNE: Tinh chét thuc vat, bao gdm hop chét téng hop, chiét xudt va dau thé cé phuong thire téc

doéng chua xac dinh hoac chua ré rang

Nhém UNF: Téc nhdn nédm cé phuong thire téc déng chu'a xdc dinh hodc chua ré rang
Nhém UNM: Téac nhén géy roi loan co hoc va vét ly khéng dac hiéu

Nhom UNP: Peptide c6 phuong thi'c tac dong chua xac dinh hoac chua ré rang

Nhom UNV: Tac nhén virus (khéng phai baculovirus) cé phuong thi'c tac déng chua xac dinh hoac chua

ré rang
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Phu luc 4

Quy trinh phan loai cac vat liéu trir sGu madi vao bang phan loai
MoA

IRAC duy tri Hé théng Phan loai MoA nhu la tiéu chudn chinh thie, dugc cong nhan toan cau va téi wu vé
phan loai phuong thirc tac dong cuia thudc trir sdu. Nhdm cung c4p théng tin t8t nhat cho muc dich quan
ly khang thuéc, IRAC ciing thudng xuyén céap nhéat hé thdong phan loai, trong dé: Cac hoat chét trir sau
mdi dugc phan vao nhom MoA va phan nhém cédu trac pht hgp; Tién hanh phan loai lai hodc diéu chinh
sai s6t va bat thudng lién quan dén céc hoat chat cu thé, dua trén cac théng tin khoa hoc mdi dugc xac

thuc. Phan nay sé trinh bay chi tiét cach thirc IRAC thuc hién va quan ly cac quy trinh trén.

Ai chiu trach nhiém cho quy trinh nay trong IRAC?

T6 cdng tac Phan loai Phuong thirc Tac dong (MoA) ctia IRAC bao gdém cac dai dién ky thuat tir cac cong
ty thanh vién, c6 chuyén mon trong céc linh vi'c doc chat hoc con trung, dugc ly hoc hodc héa sinh. Tat
cé céac cong ty thanh vién IRAC déu co6 quyén tham gia dong gop chuyén mon ky thuat cho nhom nay.
Nhém hop dinh ky dé xem xét ndi dung va chi tiét ciia hé théng phan loai MoA, va dé xuét cac bé sung,
loai bo hoac phén loai lai quan trong déi vdi cac hoat chat trir sdu trong hé thong. Cac dé xuat nay sé

dugc trinh lén Ban Diéu hanh IRAC dé xem xét va phé duyét.

Tai sao can cap nhat hé thong nay va mic do thuong xuyén nhu
thé nao?

Cac phién ban mdi clia hé thong phéan loai MoA dugc ban hanh dinh ky khi cén thiét, dua trén qua trinh ra
S04t va can nhac cac théng tin khoa hoc méi cuia té cong tdc MoA cua IRAC. Viéc gidi thiéu cac nhom MoA
md&i hodc phan loai lai cac hoat chat hodc nhém thudc trir sdu sé dan dén viéc phat hanh mét phién ban
day du mdi (Phién ban s8 X). Nhirng thay ddi nhé hoac hiéu chinh khéng anh hudng dang ké dén hé théng
sé dugc cap nhat ty dong theo dinh ky khi can va dugc phat hanh dudi dang phién ban phu (Phién ban so
X.y). Céc phién ban phu cé thé dugc phat hanh vai lan mbi nam, trong khi phién ban day dd thudng khéng
phat hanh qua moét lan trong 1 nam. IRAC danh gia day du nhirng tac dong tiem nang clia viéc thay ddi dugc
dé xuat doi vGi cac phién ban lién quan trén toan cau, dac biét [a tai nhirng quéc gia cé quy dinh ghi nhan
MoA trén san phadm. Nhém MoA nhéan thirc rd nhitng anh hudng nay va chi dé xuat stra déi khi c6 bang
ching khoa hoc xac thuc va thuyét phuc.
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Bang chirng nao la can thiét dé ho trg phan loai mot chat trir sdu?

Céac dé xuat bd sung vao hé théng phan loai MoA hoéc stra ddi hé thdng hién tai can dugc giri dén T6 cong
tdc MoA cua IRAC (thong tin lién hé & bén dudi). Nhirng dé xuat nay sé dugc nhom xem xét va két qua sé
dugc phan hoi dén ngudi dé xuét trong thoi gian phu hgp. Cac tai liéu da dugc xuat ban trén cac tap chi
khoa hoc dau nganh, c6 binh duyét nghiém ngat la ngudn thong tin dac biét gia tri trong qua trinh danh
gia cliia td cong tac. IRAC ludn khuyén khich cac cong ty, té chirc hodc ca nhan nép kém céc tai liéu dang
nay khi guri dé xuat. Ngoaira, cac théng tin bd trg (corroborating information) cling rat dugc hoan nghénh.
Tai liéu chua cong b6 cling c6 thé dugc gl lam bang chirng, va nhém MoA sé danh gia phu hop véi béi

canh khoa hoc.

Nhiéu loai dif liéu c6 thé dugc sir dung dé xac dinh phuang thirc tac dong (MoA), (bao gom ca hoat dong
cula céc chét trir sau tién hoat tinh va qua trinh chang chuyén héa thanh dang hoat chéat). P& ciing ¢6 cho
céc gia thuyét vé phan loai MoA, can c6 mét s bang chirng thuyét phuc. Cac bang chirng bao gom xac
nhan ré rang vé tac dong tai vi tri dich (kich hoat, (rc ché hodc diéu bién), xay ra  ndng dd hop ly co thé
gap trong co thé con trung bi nhiém. Sé thuéan Lgi hon néu cac di liéu nay dugc cing cd bdi cac nghién
cttu sinh ly hoc va/hoac triéu ching hoc, gitp lién két gilra tlr vong clia con trung vdéi tac dong tai vi tri
dich. Tuang quan rd rang gitra cau tric — hoat tinh sinh hoc trong thi nghiém in vitro va déc luc thuc té déi
V@i con tring; va/ hoac dot bién tai vi tri dich gay ra khang thudc cling la bang ching bé sung quan trong

dé xac thuc MoA dudc dé xuat.

Tiéu chi nao dé thiét lap Phan nhém MoA?

Cac phan nhom (sub-groups) dai dién cho cac L&p hoa hoc riéng biét, dugc cho la c6 cing mot co ché tac
dong (MoA), nhung khac biét vé c4u tric héa hoc hodc cach tuang tac vdi protein muc tiéu di lén téi mic
nguy co xuat hién khang chéo do chuyén héa hoac tai vi tri dich sé thap hon so vdi cac chat tuong dong gan
ghi. Phan nhém ciing c6 thé dugc str dung dé phan biét cac hoat chat trir sdu c6 céu tric tuong tu nhau,
nhung cé cach gan khac nhau tai vi tri dich, hodc ¢é chon loc khac nhau véi nhiéu muc tiéu sinh hoc. Dé
hé trg viéc phan nhém, can cung ¢ bang chitng cho thay khdng c6 khang chéo gilta cac hop chéat hién cé
trong nhém va hoat chat méi dugc dé xuat. Cac dir liéu nay nén bao gom nghién ctiu sinh hoc (bioassay)

va ty & khang dinh luong gilta dong nhay cdm va dong da khang.

Nguy co khang chéo gitra cac phan nhém trong cung mét nhém MoA thudng cao hon so vdi gilra cac
nhém MoA khac nhau, vi vay can han ché st dung luén phién thudc trong cing mot phan nhém thudc
cung mét nhédm MoA. Trong trudng hop ngoai & (vi du: khi khéng c6 thubce trir sdu hiéu qua nao khac
thudc cdc nhém MoA khéc), c6 thé xem xét luan phién gitra cac phan nhom vdi dieu kién da tham khaoy
ki€n chuyén gia dia phuong va khéng cé hién tugng khang chéo dugc ghi nhan. Tuy nhién, cac ngoai &
nay khong nén dugc coi la chién luge bén virng trong quéan ly khang thudc, va nén tim cac giai phap thay

thé& dé duy tri tinh man cam cua dich hai.
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Quy trinh ra quyét dinh dugc ti€n hanh nhu thé nao bdi to cong tac
MoA?

Giventhedefinitive nature ofthe IRAC MoAscheme, the MoATeamregardsitasanabsolute priority thatthe
highest levels of scientific integrity are always employed in the consideration and discussion of allocation of
insecticidalagents. Ingeneral, agreementon allocation of aninsecticidal agentis usually arrived at through
consensus withinthe Team, following detailed discussion. Majordecisions, for example theintroduction of
newMoAclassesorsub-classesare proposedtothe IRAC Executivefor ratification. IftheTeamcannotagree
it may choose to place the case with a panel of external MoA experts to gain their written opinion before

reconsideringthe case.

Véi tinh chinh théng va gia tri cao clia bang phan loai, vu tién tuyét ddi cua té céng tdc MoA clia IRAC
trong qua trinh can nh&c va ra quyét dinh dé la duy tri - tdn trong tinh trung thuc khoa hoc cao nhéat trong
moi c&n nhac va thdo luan lién quan dén viéc phan loai hoat chat trir sdu. Thong thudng, viéc dong thuan
vé phén loai mét hoat chéat sé dugc dat dugc thong qua thao luan chi tiét va dong thuan trong ndi bo
nhém. B38i vai cac quyét dinh Ldn, vi du nhu gidi thi@u nhdm MoA hodc phan nhém MoA mdi, t6 céng tac
sé trinh dé xuét én Ban Diéu hanh IRAC (IRAC Executive) dé phé duyét chinh thirc. NEu khdng dat dugc
dong thuan, t6 cong tac c6 thé lya chon dé trinh dé xuat lén mét hdi ddng chuyén gia MoA bén ngoai dé
lay y ki€n bang van ban, trudc khi xem xét lai. Thanh phan hdi dong chuyén gia phai dugc thdng nhat trude
bdi toan b t6 codng tdc MoA. N&u sau khi xem xét lai, nhém van chua di dén théng nhét, van dé sé dugc
chuyén l&n Ban Diéu hanh IRAC dé c6 phuang an quyét dinh. Trong trudng hgp céc thanh vién riéng &
cua t6 céng tac xay ra xung dét Lgi ich (vi du do lién két véi cong ty hodc Lgi ich ca nhan khac), thanh vién

trong nhém MoA c6 thé tu chon rat khoi qué trinh thao luan vé hoat chat cu thé dé, néu ho thdy can thiét.

Quy trinh nay tién hanh trong bao lau?

T6 cong tac MoA c6 trach nhiém dua ra quyét dinh phan loai cudi cuing ddi véi mét hoat chat trir sdu trong
thdi gian s6m nhat c6 thé, sau khi nhan dugc day du cac bang chirng hd trg phu hgp. P&i véi cac trudng
hop don gian va khong can tham van chuyén gia bén ngoai, thdi gian phan hoi cho bén dé xuét thuong sé
khéng quéa 3 thang. Trudng hgp can tham van chuyén gia bén ngoai, qua trinh nay cé thé kéo dai dén 6
thang.

DPé xuat nén duoc gui cho ai?

Cac dé xuat vé hoat chat trir sdu mdi hoac yéu cau diéu chinh hé thong phéan loai MoA hién tai ctia IRAC
can dugc giti dén T8 cdng tadc MoA clia IRAC théng qua Piéu phéi vién Quéc té cua IRAC. Budng dan lién
hé véi diéu phéi vién cé thé tim thdy & cudi méi trang trén trang web chinh thic cia IRAC: www.irac-
online.org dudi muc “Lién hé”/“Contact”. Ngoai ra, ban cling c6 thé nép dé xuét truc tuyén théng qua

dudng dan sau: http://www.irac-online.org/submit-an-active
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Quy trinh cap nhat vao Hé thong Phan loai MoA

cua IRAC

Nguoi dé xuat ndp yéu cau phén loai mot hoat chét
mdi hoac thay ddi phan loai d&i véi mot hoat chéat
dang c6 qua dudong link

https://irac-online.org/submit-an-active/

v
Nop théng tin bé sung téi t6 cong tac
MoA cuia IRAC

v

A 4

Nguoi dé xuat sé nhan

T6 cOng tac MoA cua IRAC T

ra soatvadanh gia

A
A 4

— | dugc yéu cau b sung |

théng tin néu can

ham van y kién chuyén
gia dbc lap bén ngoai

néu can thiét

v
Nguoi dé xuat sé Ban diéu hanh IRAC phé duyét

dugc thong bao vé “—1d& ra quyét dinh hoac tién hanh

quyét dinh ctia Ban bd phi€u néu c6 bat dong
Piéu hanh IRAC

\ 4
Hé théng phan loai MoA sé dugc td cong tac cap
nhat dang thai diém, dudi dang mot phién ban mdéi

hoac phién ban phu.
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Bang Hudng Dan Phan Loai MoA

Bang chirng hoé trg cho viéc phan loai

Links

1. Nhém hiéncé

a. Phan nhom phién cé / Khéng c6 phan nhém

= Chitng minh dugc tac dong ré rang (kich hoat, (rc ché hoac diéu
bién) lén muc tiéu/ dudng truyén tin hiéu, & néng dd c6 thé hop ly
x4y ra trong co thé sinh vat bi nhiém déc.

= Co6 méituang quan ré rang vé hoat dong cau trac gilra hiéu luc thir
nghiém in vitro véi hiéu luc trir sdu thuc té va/hodc
- Dot bién tai vi tri tdc dong hd trg cho MoA dang duoc dé xust

https://irac-online.org/wp-
login.php

= Nghién ctiu sinh ly hoc va/hodc triéu chirng hoc nham lién két cai
chét ctia cén trung véi tac dong lén vi tri dich hodc dudng truyén tin
hiéu

b. Phan nhém méi (can thém bang chirng bd sung)

= Lamotldp hda hoc / sinh hoc riéng biét*

= C6 bang chiing cho thay khéng cé hién tugng khang chéo giira cac
hoat chat hién c6 trong nhém va hoat chat mai:

« Ty lé khang dinh lugng gittra c4c quan thé nhay cam va khang co y
nghia thuc tién trén dong ruéng

= Nghién ctiu in vitro (khéng bat budc)

HO sa khang ctia mot sé dich
hai bao gom tai liéu tham khao:
https://irac-online.org/pest-
library/

* Cdc phdn nhém ciing cd thé duoc stz dung dé phén biét cac hoat chét trir sdu cd céu tric tuong tw nhau
nhung dugc biét la cé cdch gdn két khdc nhau tai vi tri téc dong, hodc cé mirc dé chon loc khdc nhau déi véi

nhiéu muc tiéu sinh hoc.

2. Nhom mdéi

= Ld&p hoa hoc/ sinh hoc mai

= Chirng minh dugc tac dong ré rang (kich hoat, (e ché hoéc diéu
bi€n) [én muc tiéu tac dong hoac dudng truyén tin hiéu, & nong do
c6 kha nang xay ra hgp ly trong co'thé sinh vat bj nhiém déc

= C6 méituong quan ré rang vé hoat dong cau trac gilra hiéu luc thir
nghiém in vitro véi hiéu luc trir sdu thuc té va/hodc
- Dot bién tai vi tri tdc dong hd trg cho MoA dang duoc dé xust

= Nghién ctiu sinh ly hoc va/hodc triéu chirng hoc nham lién két cai
chét ctia cén trung véi tac dong lén vi tri dich hodc dudng truyén tin
hiéu

= Néu dua ra tuyén bd vé tac déng tai mot vi tri méi ctia muc tiéu/
dudng tin hiéu da biét, can ching minh ré rang su khac biét so vdi
céc vi tri da dugc xac dinh trudc dé, vi du: Bang chiing thuc nghiém
cho thay hoat chat trir sdu gan vao mét vi tri riéng biét trén muc tiéu
hién co, vi tri nay khdng bi anh hudng bdi cac dot bién gay khang véi
vi tri tac dong da biét.

Bang phan loai ban dién tr c6 thé
xem va tai vé online tai
https://www.irac-
online.org/modes-of-action/

3. Phuong thirc tac déng chwa biét

Né&u khoéng c6 du bang chitng dé xac dinh rd MoA), cac hoat chat trir
sau/tr¥ nhén c6 thé dugc dua vao hé théng phan loai theo nhém
“Chua ré phucong thie tac dong” (Unknown Mode of Action): UN:
hop chat héa hoc chua ré MoA; UNB: tac nhan vi khuén chua rd
MoA; UNE: tinh dau, chiét xuat va dau thd chua rd MoA; UNF: tac
nhan ndm chua ré MoA; UNM: tac nhan gay réi loan ca hoc hoéc vat
ly chua rd MoA; UNP: peptide chua rd MoA; UNV: virus (khong phai
baculovirus) chua ré6 MoA

IRAC
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Phu luc5

DANH SACH HOAT CHAT (THEO THU TU ALPHABET) VA PHAN LOAI MOA

Day la danh sach tham khao day du cac hoat chat trir sdu da duge IRAC phan loai theo phuong thirc
tac dong (MoA). Néu hoat chat cua ban khéng cé trong danh sach nay nhung ndm trong pham vi 4p
dung clia hé thong phan loai nhu da dugc dinh nghia tai Phan 1, vui long lién hé véi IRAC theo hudng

dan trong Phu luc 4.

Hoat chat ;f:’):hém Hoat chat ;f:’):hém
1,3-dichloropropene 8A Azamethiphos 1B
Abamectin 6 Azinphos-ethyl 1B
Acephate 1B Azinphos-methyl 1B
Acequinocyl 20B Azocyclotin 12B
Acetamiprid 4A Bacillus thuringiensis 11A
Acrinathrin 3A Bacillus sphaericus 11B
Acynonapyr 33 Beauveria bassiana strains UNF
Afidopyropen oD Bendiocarb 1A
Akanthomyces muscariusVe6 | UNF Benfuracarb 1A
Alanycarb 1A Bensultap 14
Aldicarb 1A Benzoximate UN
Allethrin 3A Benzpyrimoxan UN
alpha-Cypermethrin 3A beta-Cyfluthrin 3A
Aluminium phosphide 24A beta-Cypermethrin 3A
Amitraz 19 Bifenazate 20D
Anticarsia gemmatalis MNPV 31 Bifenthrin 3A
Azadirachtin UN Bioallethrin 3A
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Hoat chat

S6 nhém
MoA

Bioallethrin S-cyclopentenyl

) 3A
isomer

Bioresmethrin 3A
Bistrifluron 15
Borax 8D
Boricacid 8D
Broflanilide 30
Bromopropylate UN
Buprofezin 16
Burkholderia spp, UNB
Butocarboxim 1A
Butoxycarboxim 1A
Cadusafos 1B
Calcium cyanide 24B
Calcium phosphide 24A
Carbaryl 1A
Carbofuran 1A
Carbosulfan 1A
Cartap hydrochloride 14
Chenopodium ambrosioides UNE
nearambrosioides extract
Chinomethionat UN

IRAC

Hoat chat ;c‘:;zhém
Chlorantraniliprole 28
Chlordane 2A
Chlorethoxyfos 1B
Chlorfenapyr 13
Chlorfenvinphos 1B
Chlorfluazuron 15
Chlormephos 1B
Chloropicrin 8B
Chlorpyrifos 1B
Chlorpyrifos-methyl 1B
Chromafenozide 18
Clofentezine 10A
Clothianidin 4A
Coumaphos 1B
Cryolite 8C
Cyanide 24B
Cyanophos 1B
Cyantraniliprole 28
Cyclaniliprole 28
Cycloprothrin 3A
Cydia pomonella GV 31
37
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S6 nhém

Hoat chat ;fi:hém
Cyenopyrafen 25A
Cyflumetofen 25A
Cyfluthrin 3A
Cyhalothrin 3A
Cyhexatin 12B
Cypermethrin 3A
Cyphenothrin(1R)-trans- 3A
isomers]

Cyromazine 17
d-cis-trans Allethrin 3A
Dazomet 8F
DDT 3B
Deltamethrin 3A
Demeton-S-methyl 1B
Diafenthiuron 12A
Diatomaceous earth UNM
Diazinon 1B
Dichlorvos/ DDVP 1B
Dicloromezotiaz 4E
Dicofol UN
Dicrotophos 1B

IRAC

Hoat chat MoA
Diflovidazin 10A
Diflubenzuron 15
Dimethoate 1B
Dimethylvinphos 1B
Dimpropyridaz 36
Dinotefuran 4A
Disodium octaborate 8D
Disulfoton 1B
DNOC 13
d-trans Allethrin 3A
Emamectin benzoate 6
Empenthrin [(EZ)-(1R)-isomers] | 3A
Endosulfan 2A
EPN 1B
Esfenvalerate 3A
Ethiofencarb 1A
Ethion 1B
Ethiprole 2B
Ethoprophos 1B
Etofenprox 3A
Etoxazole 10B
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S6 nhém

Hoat chat ;c‘:;zhém
Famphur 1B
Fattyacid monoesters UNE
with glycerol or

propanediol

Fenamiphos 1B
Fenazaquin 21A
Fenbutatin oxide 12B
Fenitrothion 1B
Fenmezoditiaz 4E
Fenobucarb 1A
Fenoxycarb 7B
Fenpropathrin 3A
Fenpyroximate 21A
Fenthion 1B
Fenvalerate 3A
Fipronil 2B
Flometoquin 34
Flonicamid 29
Fluacrypyrim 20C
Flubendimide 28
Flucycloxuron 15
Flucythrinate 3A

IRAC

Hoat chat MoA
Flufenoxuron 15
Flumethrin 3A
Flupyradifurone 4D
Flupyrimin 4F
Fluxametamide 30
Formetanate 1A
Fosthiazate 1B
Furathiocarb 1A
gamma-Cyhalothrin 3A
GS-omega/kappa HXTX-Hv1a 32
Halfenprox 3A
Halofenozide 18
Helicoverpa armigera NPV 31
Heptenophos 1B
Hexaflumuron 15
Hexythiazox 10A
Hydramethylnon 20A
Hydroprene 7A
Imicyafos 1B
Imidacloprid 4A
Imiprothrin 3A
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S6 nhém

Hoat chat MoA
Indoxacarb 22A
Isocycloseram 30
Isofenphos 1B
Isoprocarb 1A
Isopropyl O-

1B
(methoxyaminothio-
phosphoryl)salicylate
Isoxathion 1B
Kadethrin 3A
Kinoprene 7A
lambda-Cyhalothrin 3A
Ledprona 35
Lepimectin 6
Lime sulfur UN
Lufenuron 15
Malathion 1B
Mancozeb UN
Mecarbam 1B
Metaflumizone 22B
Metam 8F
Metarhizium brunneum strain UNE
F52
Methamidophos 1B

IRAC

Hoat chat ;e‘:’):hém
Methidathion 1B
Methiocarb 1A
Methomyl 1A
Methoprene 7A
Methoxychlor 3B
Methoxyfenozide 18
Methyl bromide 8A
Methylisocyanate 8F
Metolcarb 1A
Mevinphos 1B
Milbemectin 6
Mineraloil UNM
Monocrotophos 1B
Naled 1B
Neem oil UNE
Nicotine 4B
Nitenpyram 4A
Nonanoic acid UNE
Novaluron 15
Noviflumuron 15
Omethoate 1B
40
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S6 nhém

Hoat chat ;fi:hém
Oxamyl 1A
Oxazosulfyl 37
Oxydemeton-methyl 1B
Paecilomyces fumosoroseus
Apopkastrain97 UNF
Parathion 1B
Parathion-methyl 1B
Permethrin 3A
Phenothrin[(1R)-trans- 3A
isomer]

Phenthoate 1B
Phorate 1B
Phosalone 1B
Phosmet 1B
Phosphamidon 1B
Phosphine 24A
Phoxim 1B
Pirimicarb 1A
Pirimiphos- methyl 1B
Polydimethylsiloxane (PDMS) | UNM
Potassium cyanide 24B
Prallethrin 3A

IRAC

Hoat chat MoA
Profenofos 1B
Propargite 12C
Propetamphos 1B
Propoxur 1A
Prothiofos 1B
Pyflubumide 25B
Pymetrozine 9B
Pyraclofos 1B
Pyrethrins (pyrethrum) 3A
Pyridaben 21A
Pyridalyl UN
Pyridaphenthion 1B
Pyrifluquinazon 9B
Pyrimidifen 21A
Pyriproxyfen 7C
Quinalphos 1B
Resmethrin 3A
Rotenone (Derris) 21B
Sabadilla extract UNE
Silafluofen 3A
Sodium borate 8D
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Hoat chat :c‘izhém
Sodium cyanide 24B
Sodium metaborate 8D
Spidoxamat 23
Spinetoram 5
Spinosad 5
Spirodiclofen 23
Spiromesifen 23
Spriropidion 23
Spirotetramat 23
Sulfotep 1B
Sulfoxaflor 4C
Sulfur UN
Sulfuramid 13
Sulfuryl fluoride 8C
Tartaremetic 8E
tau-Fluvalinate 3A
Tebufenozide 18
Tebufenpyrad 21A
Tebupirimfos 1B
Teflubenzuron 15
Tefluthrin 3A

IRAC

Hoat chat ;e‘:’):hém
Temephos 1B
Terbufos 1B
Tetrachlorvinphos 1B
Tetradifon 12D
Tetramethrin 3A
Tetramethrin [(1R)- isomers] 3A
Tetraniliprole 28
Thaumatotibia leucotreta GV | 31
theta-cypermethrin 3A
Thiacloprid 4A
Thiamethoxam 4A
Thiocyclam 14
Thiodicarb 1A
Thiofanox 1A
Thiometon 1B
Thiosultap-sodium 14
Tolfenpyrad 21A
Tralomethrin 3A
Transfluthrin 3A
Triazamate 1A
Triazophos 1B
42
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Hoat chat :c‘:;:hém
Trichlorfon 1B
Triflumezopyrim 4E
Triflumuron 15
Trimethacarb 1A
Vamidothion 1B
Wolbachia pipientis (Zap) UNB
XMC 1A
Xylylcarb 1A
zeta-Cypermethrin 3A
Zinc phosphide 24A

IRAC
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Phu luc 6

Hoat chat dang cho dang ky

S6 nhém (group number) du'oc dé xuét tai giai doan nay — s6 chinh thirc sé du'oc xac nhéan sau khi cé
dang ky dau tién.

NhAém chinh hoac vi tri tac Phan nhém, lép Hoat chat
ddéng chinh hodc hoat chat
dai dién
UNP
Peptide c6 phuong thirc tac dong U1-AGTX-Ta1b-QA U1-AGTX-Ta1b-QAPeptide
chua roé hoac chwa xac dinh Peptide

{Protein dich chiu trach nhiém cho
hoat tinh sinh hoc hién chua dugc
xac dinh ré hoac chua duge mo ta
dac trung}

UNM
Tac nhan gay r6iloan cahocvavatly | Perlite Perlite
khéng dac hidu
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