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Quan ly Tinh Thang Thuéc trtr sau (IRM)
Hwéng dan Toan cau cho

Nhém thuoc trir sau 28 (Diamide) ctia IRAC

Phat hanh: Thang 3/ 2010 Phién ban: 2.1

Chuén bi b&i: Té cong tac nhém thuéc 28(Diamide) ctia IRAC

Disclaimer:

The IRAC International Diamide Working Group is a standing committee of Crop Life International (CLI) and, as such, its activities
are subject to all CLI policies, including but not limited to CLI"s written antitrust compliance policies. The present guidelines, were
developed by the IRAC International Diamide Working Group and are provided to help prevent, delay, or manage resistance to
insecticides belonging to Group 28 as classified by the IRAC Mode of Action Classification Scheme. Information is accurate to the
best of our knowledge but IRAC and its member companies cannot accept responsibility for how this information is used or
interpreted. Advice should always be sought from local experts or advisors and health and safety recommendations followed.
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IRM, Nhém thuéc trir sau so 28 Phién ban: 2.1

Tém tat

“Té cdng tdc Nhdm thudc sé 28” cia Uy Ban Hanh BPong Tinh khang Thuéc
trie sau (IRAC) Quéc té ang hé cac Nguyén tac Chung trong Quan ly Tinh
Khang Thudc Trir sau (IRM) (xem Phu luc Ill). Hwéng dan Quan ly Tinh
Khang dwa ra trong tai liéu nay bé sung cho Cac Nguyén tac Chung cua
IRAC, va dic biét nham muc dich quan ly thich hep tinh nhay cam cta céac
quan thé sau hai muc tiéu d6i véi Thubc trie sAu Nhém 28 (xem bang tham
khao Phan loai Co ché Tac déng cua IRAC, Phu luc IV). Cac hwéng dan
chung nay la tai liéu tham khao cho Nhom IRAC tai cac quéc gia va cac
nhom IRM tai cac khu vwe trong viéc phat trién ngén ngir trén nhan thuéc,
chién lwoc str dung thudc luan phién, dinh vi san pham va tich hop danh
muc san pham. Nhietng hwéng dan dia phwong khéng nén néi 1éng hon

so v&i cac Hwéng dan trong tai liéu ndy nhwng cé thé chiat ché hon.

DPé ngan chan sw phat trién va lan.réng cta tinh khang thudéc trir sau, cac
thuéc triv sdu Nhém 28 khdng nén dwoc str dung chi trong mét vu mua
trén nhiéu thé hé cta cung mét loai dich hai muc tiéu. Piéu quan trong co’
ban dé 1a str dung Thudc trir sau-Nhom 28 xeh ké véi cac thudc trir sau
khéng thuéc Nhém 28 dé chéng lai hiéu qua cac loai muc tiéu va kiém soéat
dich hai bang vé&i Cor ché tac dong (MOA) khac. Ludn tuan theo cac hwéng
dan sr dung trén nhan thuéc vé liéu lweing, lwong nwéc, théi gian phun

va cac hwéng dan bé sung vé IRM cu thé tai dia phwong.
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IRM, Nhém thudc trie sau sé 28 Phién ban: 2.1

RUi ro cGa viéc Phat trién Tinh khang

Cho t&i nay, chwa cé trwdng hop nao dwoc ghi nhan vé viéc khang thudc trir Nhom
28 clia IRAC. Tuy nhién, tai thdi diém phat hanh tai liéu nay, sé lwong déng ky dwoc
cap cho céac san phadm nay 1a c6 han. Khi sé lwong san phdm dwoc dang ky va mirc
d6 st dung tang I&n, nguy co phat trién tinh khang thuéc ciing sé tang Ién.

Céc yéu t6 co thé gop phan vao viéc phat trién tinh khang déi voi cac thude trir sau
nhom 28 bao gom:

X/
A X4

Hoat tinh lwu ton |au: Thuéc trie sdu Nhom 28 c¢6 hiéu qua cao va c6 thé tao
ra hoat tinh Iwu ton lau phu thuéc vao céach thiec phun va liéu lweng stv dung.
Mac du day la nhirng dac diém dwoc mong muén, nhwng néu khéng dwoc
quan ly thich hep, chdng co6 thé tao ra ap lwc chon loc dang ké d6i véi quan
thé dich hai muc tiéu. Diéu nay c6 thé lam giam mdrc dd nhay cam cua cac

quan thé dich hai chon loc trong mét khoang th&i gian twong d6i ngan.

Rui ro khang chéo: Thudc trir sdu Nhém 28 cé co’ ché tac dong (MoA) dac thu
va nhirng cau tric hod hoc méi, nén do dé, “tinh khang chéo tai vi tri muc
tiéu (target site)” (xem Phu luc Il) nhiéu kha nang c6 rai ro thap hon so véi
tinh khang phat sinh do co’ ché tang cwéng enzyme trao déi chat trong caca
thé trong quan thé. Cac co ché khang trao déi chat nhw vay cé thé tao ra
“khang chéo trao d6i chat” déi v&i cac loai thubc trir sau dac thu va méi nhw

cac loai thuéc trong Nhém 28.

Nhiéu hoat chat trong'Nhém 28 hién dang dwoc thwong mai: Vao th&i diém
phat hanh tai liéu nay, cé 4 céng ty (bao gém Bayer CropScience, DuPont,
Nihon Nohyaku, va Syngenta) dang phat trién va dang ky cac san pham thuéc
trir sdu thudc Nhém 28. Piéu nay sé gia tang thach thirc trong viéc duy tri
quan thé man cam va doi héi viéc tuan tha cac nguyén tac trong viéc trién

khai cac chwong trinh IRM thdong qua né lwc hop tac gitva cac cong ty.

Mtrc do thay doi tinh man cam tw nhién |&n: Cac nghién ctru co ban theo dai
vé tinh nhay cdm da nhan manh tinh nhay cdm cta mét sé loai dich hai muc
tiéu c6 thé bién déi tw nhién trong cac quan thé dwoc thir nghiém trén toan
thé gi®i. Do dé, viéc ndng dan phai tuan theo hwéng dan st dung thuéc
dworc khuyén céo tai dia phwong va cac chwong trinh quan ly khang dé dam

bao hiéu qua kiém soéat |au dai la voé cling can thiét.
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IRM, Nhém thudc trie sau sé 28 Phién ban: 2.1

Céac nguyén tac IRM toan cau cho thudc trir sau
Nhém 28 cua IRAC

¢ SU DUNG NHPNG HUONG DAN NAY BE PHAT TRIEN NHAN THUOC, BINH
V| SAN PHAM VA PHAT TRIEN CAC CHUONG TRINH IRM TAI BIA PHUONG.

Thuébc trir sAu Nhém 28 kiém soat con tring gay hai bang cach tac dong lén cac thy
thé ryanodine trong céc té bao co. Rui ro phat trién tinh khang 1a c6 ton tai va cé thé
xay ra nhanh chéng. Do d6, diéu can ban |a can tién hanh céac bién phap phong ngira
v&i muc tiéu gidm thiéu phat trién tinh khang. Luan phién st dung cac hop chat hiéu
qua v&i cAc MoA khéc nhau cé thé han ché tiém nang phat trién tinh khang dbi véi bat
clr mét loai MoA cu thé nao.

1. Binh vithuéc trir sdu Nném 28 trong cac chwong trinh Quan Iy Dich hai Téng
hop (IPM) va IRM (xem Cac Huwéng dan Chung cua IRAC, phu luc III).

2. Pam bao str dung ding nhan thuéc trir sau Nhom 28, bao goém:
a. Theo quy dinh tai dia>phu’o’ng, khi co thé, hay ghi phén’loai MoA Nhém 28
(theo ky hiéu duwoc hién thi nhw bén dwdi) IE€n nhan thudc (wu tién dat canh

thanh phan hoat chat trén nhan hoac trong phan tuyén b IRM trong phan noi
dung nhan thudc).

NHOM THUOC TRU SAU

b. Néu c6 thé, dwa vao nhan hwéng dan IRM hoan chinh (tham khao vi du)

c. Néu c6 thé, dwa vao nhan sb lan phun téi da trén mot vong ddi cay tréng

d. Néu co thé, dwa vao nhan liéu lwong st dung t6i da / vy va/hay theo vong doi
cay trong.
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Vi du 1: Phién ban hoan chinh chi tiét - Lwa chon wu tién

Quan ly Tinh khang Thuéc trir sau (IRM)

Khuyén céo Chung: Viéc str dung [3p lai hoac chuyén biét (sén pham) ho&c cac thudc trir sdu khac
thuéc Nhém 28 c6 thé dan dén viéc phat trién quan thé sau hai co tinh khang trén mét s6 loai cay trong.
Duy tri tudi tho cla (sén pham) nhw moét céng cu k|em soat dich hai hiéu qua cho néng dan la diéu
quan trong, do d6, can phal thiét 1ap mot chién lvoc IRM vé viéc str dung thudc. ___ (tén san phdm)
néu c6 thé nén dwoc tich hop trong chuo’ng trinh IPM bao gdém céc phuong thirc kiém soat dich hai
truyen théng va sinh hoc, lién quan dén cac hwéng dan IRM dwoc néu chi tiét dwdi day. Tham khao y
kién clia cac co quan quan ly tai dia phwong hodc dai dién cong ty san xuét dé biét thém chi tiét.

Trtr khi c6 cac hwéng dan khac trong phan cay tréng/ sau hai cu thé trén nhan thudc, dwéi day
la nhirng khai niém dwerc khuyen cao dé ngan ngtra hodc lam tri hodn sw phat trién tinh khang
thudc trir sau déi véi ___(san pham):

"  Phun (san pham) hoéc céc thudc trir sau khac thudéc Nhom 28 ap. dung khai niém “khung xtr
ly” dé tranh viéc phoi nhiém cla céc thé hé sau hai lién tlep ddi véi thude co cung MoA. Phun lién
tiép nhiéu lan (san pham) dwoc chap nhan néu thubc dé dwoc st dung dé x( ly trén cung
mot thé hé sau hai don 1é.

®"  Phun (s&n pham) hoac cac thudc trir sdu khac thudéc Nhém 28 cho mét khung xd ly, luan phién

str dung sang mot loai thudc trir sdu hiéu qué véi MoA khéac trong khung xt ly tiép theo.

=  Téng thoi g|an tiép xuc/ pho’l nhlem cua tat ca cac chu ky xt ly thudc trir sAu Nném 28 dwo’c phun
trong subt vong doi cda cay trong (tlr gieo hat cho t&i thu hoach) khéng nén vwot quéa 50% tong thoi
gian vong doi cay tréng.

= Tranh phun thudc véi liéu lweng it hon so véi khuyén céo trén nhan ké ca phun riéng hodc phéi tron.

= Tap trung x& ly thubc vao cac giai doan man cdm nhét ctia sau hai, néu cé thé.

"  Theo d6i quan thé sau hai d& danh gia m&c d6 hiéu _qua cla san pham Néu hiéu qua thuéc kém
khong phai do phun thuéc khéng dung cach hodc diéu kién thoi tiét khac _nghiét, rat c6 thé chang
sau hai co tinh khang da hinh thanh. Trong truong hopnay, (san ph&m) hoac céac thuoc khac
c6 cling MoA sé khéng pht hop dé kiém soat sau hai. Néu tinh khang & mirc do quan ngai, can lién
hé ngay vai dai dién cong ty hodc co s ndng nghiép tai dia phwong dé c6 huwéng dan vé khai niém
kiém soat thay thé phu hop.

Théng tin thé vé tinh khang, MoA va cach thirc theo déi, truy cap vao trang web clia IRAC theo dia chi:

http://www.irac-online.org.

Vi du 2: Phién ban rat gon

Quan ly Tinh khang Thudc trir sau (IRM)
Khuyén céo chung:
____ (san ph&m) chra (tén hoat chat), mét loai thudc trir sau thuéc Nhom 28.

Trir khi c6 cac hwéng dan khac trong phan cay trong/ sau hai cu thé trén nhan thuoc dwéi day la
nhirng phwong phap dwoc khuyen cao dé ngan ngtra hoéc lam tri hoan sw phat trién tinh khang
thuéc trir sau déi véi ___(san pham) va cac thuéc thudéc Nhém 28:

"  Phun (sén pham) hoac cac thupc trlr sdu khac thuéc Nném 28 ap dung khai niém “khung xc ly’
dé tranh viéc phoi nhiém cua cac thé hé sau hai lién tiép doi voi thuoc co cing MoA. Phun lién tiép
nhiéu lan (s&n pham) dwoc chap nhan néu dwoc st dung dé xd ly mét thé hé sau hai don 18.

"  Phun___ (san pham) hodc céc thudc trir sau khac thuéc Nném 28 cho mét khung x ly, luén phién

st dung sang mot loai thudc trir sau hiéu qua véi MoA khac trong khung x ly tiép theo

®  Téng thoi gian tiép xdc/ phoi nhiém cuda tat ca cac chu ky x& ly thubc trir sdu Nhém 28 dwoc phun trong
subt vong doi cta cay trong (tir gieo hat cho t&i thu hoach) khéng nén vwot qua 50% tdng thdi gian
vong doi cay trong.

=  Tich hop cac bién phap IPM trong toan bd chwong trinh quan ly dich hai.

=  Theo d&i quan thé sau hai anh hwéng téi hiéu qua ddng rudng

Théng tin thém vé tinh khang, MoA va céach thirc theo ddi, truy cap vao trang web cla IRAC

theo dia chi: http://www.irac-online.orqg.
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IRM, Nhém thudc trie sau sé 28 Phién ban: 2.1

Vi du: Phién ban rat gon nhat — Y&u cau sé lwong ky tw it nhat trén nhan

Quan ly Tinh khang Thuéc trir sau (IRM)

Khuyen cao chung:

Dé han ché tinh khang phat trlen nhanh, tranh xt ly c&c thé hé sau hai lién tiép vé&i san pham thuéc
c6 cung MoA. Phun ___(san pham) theo kha| niém “khung Xt ly”, phun xen ké cac loai thuéc co
MoA khac nhau glwa cac “khung xtr ly”. Téng thoi glan tiép xac/ phO’I nhlem clia tat ca cac chu ky
xtr ly thudc trir sau Nhém 28 dworc phun trong suot vong d&i caa cay tréng (tr gieo hat cho t&i
thu hoach) khéng nén vwot quéa 50% téng thei gian vong doi cay tréng.

Théng tin thé vé tinh khang, MoA va céch thirc theo dai, truy cap vao trang web cta IRAC theo dia chi:
http://www.irac-online.org.

3. Phun thudc trie sau Nhém 28 theo khai niém “khung xt ly” dé tranh phoi
nhiém cua cac the hé sau hai lién tiep véi cac loai thuoéc c6 cung MoA.

@ Mot khung x& Iy thubc Nhém 28 dwoc xac dinh 1a khodng thei gian hiéu luc tiy
viéc phun don 18 hodc cac lan phun lién tiép cta mét loai thube trir siu Nhém 28.

& Mot khung x ly thube khdng thude Nhém 28 1a khodng théi gian gitra cac khung
Xt ly thudce trtr sdu Nhom 28 — khi ma sau hai dwoc kiém soat béi moét thude trir
sau khéng thuéc nhém 28.

& Tong thdi gian si dung thubc nhém 28 cua tat cd khung x& Iy trong sudt vong
doi cay tréng (ttr khi gieo hat téi khi thu hoach) khong nén vurot qué 50% tbng
thoi gian vong doi cay trong Sé 1an phun téi da cua cac thudc tre» sau Nhom 28
trén moi vong doi cay trong dugc xac dinh bang tong liéu lwong hoat chat tdi
da / vu chia cho liéu lwgng tdi da méi 1an phun. Lwu y rang khai niém nay khéng
chi &p dung cho cac san phdm don hoat chat, ma con dé phan tich tat ca cac
san pham thudc trir sdu thudc nhém 28 dwoc dang ky dé st dung/ cay tréng tai
mét qubc gia, twong rng khuyén céo liéu lwong téi da / 1an phun va theo vu.

Lwu y: Nhirng khac biét dia phwong cta cac hwéng dan trén (néu co) can duoc thdng
bao cho cac don vi san Xuat cling nhu Uy ban IRAC tai khu vie va toan cau dé co
nhirng diéu chinh khi can thiét, nham dam bao st dung bén virng thudc trir sdu Nhom
28.
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3.1 Cay trong hang nam: Thoi gian khung x& ly thuéc Nhém 28 c6 thé duwoc xac
dinh theo hai cach: (1) Khoang th&i gian cia mét thé hé sau hai muc tiéu. C6 thé
phun nhiéu lan cho nhirng loai sau hai véi vong doi dai hon; (2) Khoang thi gian
c6 hiéu lwc cta thuéc BVTV qua 1 1an phun (cac xac dinh nay thay thé cho nhirng
trwng hop khi hiéu lwc cia mét [an phun don 18 vwot qua vong ddi cta sau hai

muc tiéu).

% Gioi han sb l1an phun trong mét khung xt Iy thuéc Nhom 28 dya trén hiéu
lwc kiém soat dich hai cha thuéc. Néu can phai phun thém, can nham
muc tiéu vao thé hé tiép theo ctia cling mot loai sdu hai va st dung thubc
trir sdu khéng thuéc Nhom 28 (xem biéu dé 1).

< Dua trén vong doi cay trong va giai doan nhiém sau, c6 thé st dung 2 —
3lan (khung xt ly) thubc Nhom 28 dé kiém soéat ciing loai sau hai twong
dbi gibng nhau. Thém vao dé, nhung thudc trir sdu hiru hiéu véi MoA
khac (khéng thuéc Nhom 28) c6 thé dwoc thay thé cho méi loai thubc
trong khung xt ly thuéc Nhém 28 (xem biéu d6 1).

Xem mét s6 vi du vé viéc phun luan phién, bao gém cac khung xtr ly véi thudc
Nhom 28 va thay the v&i cac khung xw ly véi thuoc khéng thuéc Nhém 28

dwéi day:

4 Hiéu lyc lwvu ton cta khung xt Iy voi thuéc Nhém 28 khong nén qua mot thé
hé sau hai. Trong nhirng trwdng hop ve ky thuat khong kha thi (vi du khoang
thoi gian c6 hiéu lyc cta thudce dai hon thoi gian cda mét thé hé dich hai muc
tiéu), gi¢i han so lan phun trong mét khung xt ly v&@i mét lan phun duy nhat.

4 Sau méi khung xt ly voi thuéc Nhém 28, phun mét loai thude c6 hiéu qua voi
MoA khac trong khung xt ly tiep theo.

@ Ap dung khung xt Iy voi thubc Nhém 28 mai sé khong dugce khuyén cao st
dung trtr khi cd it nhég mQt loali thuég khéng thuéc Nhom 23 khac da dwoc st
dung trén rudng doé dé kiém soat thé hé sau hai muc tiéu tiép theo.

Biéu dé 1 (Cay trong hang nam):

& Vong doi cay tréng >

Khung xt ly vé&i
thuéc Nhom 28

Khung xt ly thuéc
vé&i MoA khac

Khung xt ly v&i
thuéc Nhom 28

Khung xt ly thuéc
vé&i MoA khéac

Phun mot 1an ho&c nhiéu
I4n dwa trén hiéu lwc lwu
tdn cla viéc xt Iy thube
nhwng chi trén mét thé
hé séau hai muc tiéu.

Leru v: Néu hiéu luc lwvu
tén cda méi 1an phun
thuée dai hon mot thé hé
sau hai muc tiéu don 18,
han ché stz dung véi 1 1&n
phun duy nhét.

Phun 1 1&n hodc nhiéu
l&n céc thudc trir sau
thay thé thuéc nhém
khéng cling MoA trén téi
thiéu mét thé hé sau hai
muc tiéu.

Leru y: Néu hiéu luc fvu
tén cua méi lan phun
thudc dai hon mét thé hé
sau hai muc tiéu don 18,
han ché stz dung véi 1
I&n phun duy nhét.

Phun mot 1an hoac nhiéu
|an dwa trén hiéu lwc lwu
tdn ctia viéc xt Iy thube
nhwng chi trén mét thé
hé sau hai muc tiéu.

Leru v: Néu hiéu luc luvu
tén cdia méi 1an phun
thuée dai hon mot thé hé
sau hai muc tiéu don I8,
han ché st dung véi 1 1&n
phun duy nhét.

Phun 1 I1&n hodc nhiéu
I&n céc thudc trir su
thay thé thudéc nhém
khéng cling MoA trén t6i
thiéu mét thé hé sau hai
muc tiéu.

Leru yv: Néu hiéu luc lvu
tén cua méi lan phun
thudc dai hon mét thé hé
sau hai muc tiéu don I8,
han ché st dung véi 1
I&n phun duy nhét.
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Phién ban: 2.1

3.2 Cay lau nam: thoi gian cta cac thé hé sau hai c6 canh dé dy doan hon (vi du
sau to' trén tao). Trong nhirng trwérng hop nhw vay, d@m bao rang khoang thoi
gian hiéu lwc cla thubc trir sau dé x& ly dich hai thuéc Nhém 28 khdng qué thoi
gian ctia mot thé hé sau hai muc tiéu (xem Biéu dd 2).

% Vidy, st dung thudc trir sdu Nhom 28 dé kiém soat thé hé dau tién cla
sau hai va chuyén sang thuoc cé6 MoA khac dé kiem soat thé hé sau hai

tht 2.

% Hodc, str dung thudc trir sdu khéng thudc Nhém 28 dé kiém soat thé hé
sau hai dau tién va dw phong thuéc trir sAu Nhom 28 dé kiém soat thé hé
sau thir 2. Khdng phun thubc cé cling MoA trén céc thé hé néi tiép nhau
cla cung mét sau hai muc tiéu.

Biéu d6 2 (Cay trong lau nam):

Khung xt ly v&i thuéc Nhom 28

Khung xt Iy thuéc véi MoA khac

Phun mot 1an ho&c nhiéu 1an dwa trén hiéu lwc lwu ton
clia viéc xt ly thuéc nhwng chi trén mét thé hé sau
hai muc tiéu.

Lwu y: Néu hiéu luc luvu tén cda méi lan phun thuée dai
hon mét thé hé sau hai myc tiéu don Ié, han ché st
dung véi 1 1an phun duy nhat.

Phun 1 1an hogc nhiéu Ian cac thuéc trir sau thay thé
thudc nhém khoéng cling MoA trén téi thiéu mét thé
hé sau hai muc tiéu.

Leeu y: Néu hiéu lyc luu ton cda méi lan phun thuée
dai hon mét thé hé sau hai muc tiéu don Ié, han ché s
dung véi 1 Ian phun duy nhat.

HOAC

Khung xt ly thuéc véi MoA khac

Khung xt Iy véi thuéc Nhém 28

Phun 1 1an hogc nhiéu Ian cac thubc trir sau thay thé
thudc nhém khdng ciing MoA trén t6i thiéu mat thé
hé séau hai muc tiéu.

Leru yv: Néu hiéu luc fwu tén ciia méi ldn phun thude dai
hon mét thé hé sau hai muc tiéu don 8, han ché st
dung vé6i 1 1&n phun duy nhét.

Phun mét Ian ho&c nhiéu |an thubc c6 MoA thay thé.

Lwu y: Néu higu lyc fuu ton cda méi lan phun thude
dai hon mét thé hé sau hai muc tiéu don Ié, han ché st
dung véi 1 Ian phun duy nhat.

4. Céac khuyén céo IRM cho céc tinh huéng da vu (cay tréng cé vong d&i ngan)
Trong trwong hop canh tac lién tuc cac giong cay ngan ngay (c6 vong doi it hon
50 ngay) khéng xt ly thubéc c6 cling MoA cho céac vu lién tiép. Thay vao dé, luan
phién str dung thudc c6 MoA khac nhau. Téng th&i gian st dung cac hop chéat thube
Nhom 28 trong khi tréng cay nhiéu vu nén it hon 50% thei gian canh tac méi nam bét

ké phun bang céch nao.
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5. Str dung thuéc trir sdu hoac hén hop hoat chat thudc trir sdu Nhom 28:
Khéng nén phun hén hop thubce (thude c6 nhiéu hoat chat hay pha trén nhiéu hoat
chét) khi tinh khang* cda it nhat mot hoat chat dwoc cho 1a da hién dién tinh khang
trong quan thé dich hai muc tiéu. B4t ky loai thudc trir su nao khéng thuéc Nhém
28 déu c6 thé dwoc str dung luan phién hodc phdi tron véi thube trir sdu thude
Nhém 28 theo cac khuyén céo trén nhan thubc (ttre 1a khdng cé hién twong khang
chéo da biét hién dién trong quan thé dich hai muc tiéu). Tuy nhién, khuyén céo
nay co thé thay déi tiy san pham va tinh hinh thwc té ghi nhan tai dia phwong, do
do can lién hé véi cac chuyén gia tai dia phwong dé dwoc tw van.

* Tinh khang dbi vé&i thubc trir sau duoc xac dinh 1a mot “sy thay dbi vé tinh man
cam c6 tinh ké thira cia mét quan thé dich hai” - diéu nay dwoc thé hién khi viéc
phun thubc theo dung hwéng dan trén nhan thubc dé kiém soat loai dich hai do
khéng dat dwoc hiéu lwe nh mong mudn 13p lai nhiéu lan (dinh nghia cta IRAC).
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PHU LUC |

Co’ ché Tac déng (MoA)

Thudc trir sau Nhém 28 ¢6 co ché tac dong (MoA) méi, co nghta la chiing KHONG twong
tac v&i nhirng vi tri muc tiéu (target site) tac dong b&i thudc trir sdu trong nhém MoA ti
1 dén 27 cta IRAC.

MoA va Triéu chieng: Thubce trir siu Nhom 28 kiém soét con tring gay hai bang céach kich
hoat cac thu thé ryanodine ctia con tring (RyRs). Cac thu thé nay dong mot vai trd quan
trong trong chirc ndng co, diéu chinh viéc giadi phong canxi tir cac khoang bén trong. Con
trung dwoc kiém soat bang thudc trir sau Nhém 28 c¢6 biéu hién ngirng &n nhanh chéng,
hén mé, té liét co va cudi cung la chét.

PHU LUC Il

Tinh khang (Resistance) va Tinh khang (Cross-resistance) chéo la gi (theo dinh
nghia cua IRAC)

Tinh khang déi vai thube trir sau dwoc dinh nghta 1a mot “suw thay ddi tinh man cadm cé
ké thira clia mot quén thé dich hai” - dwoc thé hién khi viéc phun thubc theo ding hwdng
dan trén nhan dé kiém soat loai dich hai d6 khéng dat dwoc hiéu qua nhwy mong mudn
l&p lai nhiéu lan (theo IRAC). Tinh khang xay ra khi lam dung hoéc st dung khéng ding
cach mét loai thudc trir sau dé kiém soat mét loai sau hai nhat dinh tao ra cac phién ban
dich hai c6 tinh khang va tir d6 dan hinh thanh quan thé cé tinh khang déi véi loai thubc
trir sau do.

Trong da sb cac truong hop, sw khang thube khong chi lam cac hep chat dang st dung
mat tac dung ma con gay ra tinh khang chéo ddi véi cac hop chéat hoa hoc khac ¢ lién
quan. Piéu nay xay ra la do cac hop chét trong mot nhém hoéa chat cu thé thuong c6
chung mét vi tri tdc ddng muc tiéu trén dich hai, va do dé c6 chung mét MOA.

B&i vi tat ca cac hoat chéat trong mdt phan nhém héa hoc c¢6 chung mét MOA, kha néng
xay ra co ché khang da c6 dbi véi mot hop chat sé tw dong phat sinh tinh khang chéo
cho tat ca cac hop chat khac trong phan nhém hoa hoc d6 Ia rat cao. Khai niém nay |a
co s& dé IRAC dwa ra phan loai thudc theo MoA (xem Phu luc V). Va dé ciing la ly do
tai sao lai can thiét khi xem xét va gdp cac chwong trinh IRM déi véi thubc Nhom 28
thanh 1 nhém (Chét kich hoat thu thé Ryanodine). Tinh khang chéo trao déi chat 14 khéng
thé doan trwdc va viéc sir dung luan phién thuéc cé MoA khac nhau sé khong hiéu qua
dé quan ly triét d&. Cach thich hop nhwng ciing 1a cach tén nhiéu cong strc nhat dé danh
gi4 rai ro khang chéo trao ddi la tién hanh cac xét nghiém sinh hoc phan &ng véi liéu
lwong bang cach str dung cac mau cda loai dich hai muc tiéu dwoc thu thap tai cac diém
cu thé, vi cac cau tric trao dbi chét c6 thé khac nhau rat I&n tr quan thé sau hai nay sang
quan thé sau hai khac.

Dinh nghia Tinh Khang chéo: S dung qua nhiéu mét loai thubc trir sau “A” dé tao ra
ap lwc co chon loc cao 18n quan thé sau hai sé& khién tinh khang phat sinh trén phé réng
khéng chi v&i thubc trir sau “A” ma con d6i mot hodc mot vai thude trlr sau khac. (a)
Khéang chéo tai diém muc tiéu (target site): lam dung thuéc trir sau “A” trong cling mot
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nhém MoA “X” dwgc chon cho cac dang dét bién cé vj tri muc tiéu (target site) bj thay doi,
sé dan dén tinh khang phd réng khong chi véi thudc trir su “A” ma vdi tit ca cac thudc
trr sAu khac c6 cing MoA (b) D& khang chéo trao dbi chét: lam dung st dung thudc triv
sau “A” duwoc chon cho cac dang dét bién l1am tang hoat tinh enzym chuyén hoa hoac
méi, sé& dan dén khang phd réng khéng chi déi véi thube trir sau “A” ma con dbi voi mot
ho&c nhiéu loai thubc trr sau cé chung lién két hoa hoc c6 thé bi pha vé va khir hoat tinh
bang enzym. Rat kho dé dw doan phan 16p hoa hoc nao hodc thuéc nhém MOA nao cé
thé bi anh hwdng bdi khang chéo trao dbi chat. Hién twong nay nhan manh tdm quan
trong cla viéc thir nghiém co ban trén dién rong trwede khi gidi thiéu san pham - cach duy
nhat dé xac dinh khang chéo chuyén hoa va tlr d6 co thé quan ly dung céch.

PHU LUC Il

Céac nguyén tac IRM chung caa IRAC

Xem théng tin thém tai website cda Uy ban Quén ly Tinh khang Thudc trir sdu (IRAC) tai
http://www.irac-online.org

DPinh nghia vé Tinh khang va Quan ly Tinh khéang:

Tinh khang d6i v&i thudc trr sdu dwoc dinh nghia 1a “sy thay déi tinh man cdm co ké
thtra cia mét quén thé dich hai” - dwoc thé hién khi viéc phun thubc theo dung hwdng
dan trén nhan dé kiém soat loai dich hai d6 khong dat dwoc hiéu gua nhw mong muon
lap lai nhiéu 14n” (IRAC). Diém méau chét dé kiém soat tinh khang d6 1a gidm &p luc chon
loc tinh khéang tao ra b&i viéc st dung qué liéu hoac st dung khéng dung cach thubc tre
sau va hau qua la sw tién hoa cta quan thé dich hai khang lai thuéc BVTV.

Céac nguyén tac thwe té va Quan ly Tinh khang Thuéc trte (IRM):

Theo sat cac nguyén tac IPM va IRM, IRAC khuyén céo tuan theo cac hwéng dan quan
ly tinh khang dwai day dé duy tri cong cu bdo vé cay tréng cé gia tri tiép tuc hoat déng
hiéu qua va gidm nhiéu chi phi cho ngu®i st dung.

1. Tw van v6i cac chuyén gia vé IRM va IPM. Can nhéc cac lwa chon quan ly dich hai
hién cé pht hop nhat va hoach dinh mét k& hoach dai han dé tranh phun thubc tro
sau khoéng can thiét. K& hoach tét nhat 1a nhitng k& hoach dwoc dwa ra bdi cac
chuyén gia tai dia phwong va néng dan va nén dwgc van dung theo khu viec rong.

2. G|am thiéu st dung thudc trir sau bang viéc lwa chon str dung céac giéng c6 vong doi
ngén hay cac giéng co tinh khang déi véi sau bénh. Nén quan ly cay trong tw “giai
doan sém”.

3. Can nhéc cach tiép can toan dién bang cach tich hop nhiéu nhat cé thé cac bién
phap kiém soat sau bénh. Nhitng churong trinh dya trén IPM bao gdm st dung thudc
trir sau tdng hop, sinh hoc, su dung con trung co6 lgi (thién dich/ ky sinh), cac khai
niém canh tac truyén thdng, giéng chuyén gen, luan canh, cac giébng khang sau bénh
va chét thu hat.

4. Lwa chon cén than thudc trir sdu va can nhac tac déng cda tirng loai thubc dbi voi
quan thé dich hai. Han ché st dung thudc trr sdu phd réng néu viéc st dung thubc
trir sAu phd hep va chuyén biét van c6 thé phu hop va hiéu qua. Mot s théng sb can
xem xét thém ngoai chi phi va hiéu qua, bao gom:

Con triing chan dot c6 ich: Duy tri cAc loai con tring chan dot c6 ich cé thé gilr cho
quan thé dich hai & duwdi ngwdng kinh té, ttr dé lam giam merc dé can thiét dé trién
khai cac bién phap kiém soat hoac so lan phun thudc.
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Nhém hoa hoc cta sdn phdm: Theo hwéng dan trén nhan, s dung luan phién ho&c
phéi tron cac san pham thudc tir hoat chat khac nhau dwa trén MoA, chir khéng chi
thay dbi cac thudc cé thwong hiéu khac nhau (xem nhém MoA thuéc trir sau cla
IRAC). Khi phai phun nhiéu lan trong méi mua, hay st dung cac san pham thubc thay
thé ttr v&i nhdm MoA khac dé ddm bao chi cé mét thé hé sau hai ciia méi mua canh
tac sé phoi nhiém véi mét loai thube. Néu kha thi, hay luan phién st dung cac san
pham thuéc & cac nhom khac nhau tr ndm nay qua sang nam khac dé giam ap luc
lwa chon khi chi phun mét 1an.

Liéu lvong va khodng cach phun: St dung theo liéu lwgng va khoadng cach phun
dwoc khuyén céo trén nhan thubc. Khéng gidm hodc tang liéu lwong phun so voi
hwéng dan ctia nha san xuat vi diéu nay co thé day nhanh sy phat trién khang thube.
Theo ddi cac cap do dich hai tiép theo dé danh gia kha ndng kiém soat va mirc dd
thanh céng cla cac chuong trinh IRM.

Strdung san phdm: Néu tinh khang phat trién, thay ddi vé liéu lwgng phun, thdi diém
phun, pham vi bao pha, v.v., dwoc cho la c6 tam quan trong I&n hon. Trong trwdng
hop phun trén khong, chiéu réng cta duwéng bay phai dwoc danh dau, tot nhat la
bang cac diém danh dau cb dinh. Cac dau phun cda thiét bi bay phun phai dwoc kiém
tra xem c6 bi tdc nghén hay bi mon hay khéng va cé thé kiém soat dwoc ap luc dé
c6 do bao phu tét. Thiét bi phun phai dwoc hiéu chuan va kiém tra thwdng xuyén.
Ngoai ra, doi v&i cac loai cay &n qua, cét tia thich hop va chét ché sé cho phép thubc
xam nhap vao tan va dd bao phua cta thubc [én cay tét hon. St dung liéu lwong va
ky thuat phun dwoc khuyén nghi béi cac nha san xuét va chuyén gia tai dia phwong.

...........................................................................................................................................
.....................................................................................................................................

..........................................................................................................................................
..............................................................................................................................................

Thoi diém phun: Phun thubc trir sdu va nhén nén dwoc thwe hién vao giai doan sinh
trwdng va phat trién’mén cam nhat cua dich hai. Can cha y tuan theo cac khuyén
nghi cdia nha san xuat va chuyén gia dia phwong.

5. Quan sat quan thé dich hai trong suét vu canh tac. Thuéng xuyén kiém tra déng
rudng dé xac dinh dich hai va cac loai thién dich, wéc lwong cac quan thé sau hai va
kiém tra mdrc d6 phat trién. Thubc trir sAu va nhén néi chung nén duoc stiv dung néu
sb lwong sau hai da vwot trén ngwdng kinh té tai dia phwong hodc tai mire thiét hai
vé kinh t& do sau hai gay ra da cao hon so véi tbng chi phi phun thuéc trir sau va
céng phun. Phun thudc tai thoi diém quén thé sau hai dang & mdc phat trién man
cam nhéat dé dat dwoc lgi ich cao nhét ciia s&n pham.

6. Cudi mia vy can bo hét cac cay tan duw, va khi thich hop, loai bé toan bo ngudn thirc
an va moi trwdng tra déng cua con trung gay hai. Can nhac cac chwong trinh IPM va

IRM va chuan bij ké hoach cho cac mua vu sau.

7. Phong trtr ludn 1a chién lwoc tét nhat, nhwng néu ban khi nghi ngé tinh khang da xuét
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hién, dau tién can can nhac va loai trir cAc nguyén nhan c6 thé khac. Trong nhiéu
trwdng hop, thiéu kiém soat sau hai cé thé do phun thudc khéng ding céch, 16i thiét
bi, hoac cac diéu kién mai trvdng bat thuan. Néu cac kha nang nay da dwoc loai triv,
can lam viéc vé&i cac chuyén gia ndng nghiép dia phwong va nha san xuat dé xac
dinh murc dé khang thwc té voi cac hop chét thubc. Trong trwdng hop viéc kiém soét
khéng hiéu qua do c6 sy phat trién tinh khang, khdng nén phun I&p lai thudc trir sau
c6 cung MoA.
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I RAG PHU LUC IV — Nhom 28 Diamide:

Chwong trinh Hanh déng dé x& ly Tinh Khang

Hwéng dan doi véi nhivng Sau Hai Rai ro Cao tai mét so thi trwdng muc tiéu

Hwéng dan: QUY TRINH — THU TUC - HANH PONG

TRACH NHIEM

NHO'NG BU'G'C BAN DAU: (TRUGC KHI GIO1 THIEU SAN PHAM VA GIAI POAN DAU SAU KHI GIO1 THIEU SAN PHAM)

1. Thiét lap cac tiéu chuin xét nghiém sinh hoc d6i v&i nhém thudc diamide dé xac dinh c6n trung muc tiéu
2. Phat trién di¥ liéu co ban clia quan thé hoang da tai cac thi trwd'ng muc tiéu véi cac san diamide
3. Thiét 13p “Liéu lwvo'ng Chuan doan” cho cac san pham diamide va sau hai muc tiéu.

1. Cong ty, GDWG*, IRAC Int’l
2. Cong ty (tuy chon véi GDWG)
3. Cong ty (tuy chon véi GDWG)

XAC DINH, XAC NHAN, VA TRUYEN THONG VE MU'C DO THAY DOI TINH MAN CAM TRONG QUAN THE SAU HAI

4. Tién hanh thir nghiém tinh man cdm tai cac thj trwong muc tiéu, theo dai liéu lwgng tir vong thap hon duw kién & liéu chuan doan:
4.1 chuwong trinh theo d6i chd déng - tuy chon
4.2 l3ng nghe & kiém tra nhitng phan hoi tir thuc t€ st dung tai dong rudng
5. Xac dinh tinh nhay cam suy gidm trong quan thé sau hai:
5.1 l3p lai xét nghiém sinh hoc cho liéu lwgng chuin doan (so sanh véi di¥ liéu co’ ban)
5.2 ti€n hanh xét nghiém phan ng liéu lwong day du (so sanh véi nghién clru co’ ban) — tuy chon
5.3 xac dinh LCso cho quan thé min cam (tinh RR) — tuy chon
5.4 danh gia mirc d6 man ban theo khu vuc (ID cac tdn that mua vy, phwong thirc canh tac ciia ngu'di trong)
6. N&u tinh man cam bij suy gidm dwoc xac nhan qua cac thir nghiém néu trén
6.1 GDWG phat trié"q mét théng diép, xin xac nhdn cua nhirng cdng ty bj anh hwédng trong d6 giai thich tinh séu hai c6 tinh
khéng va giao tiép véi tat ca cac bén thich hop.
6.2 kiém tra tinh khang chéo d6i véi cac san pham khac thudc nhém 28 (bao géom ca cac san pham khac dwoc chon)
6.3 xac dinh co ché khang

4.Cong ty hoac DWG* tai dia
phuong hodc nha thau

5.Cong ty hoac DWG tai dia
phuong hodc nha thau

6.1 Céng ty bi anh hudng + GDWG

6.2 Cong ty tuy chon
6.3 Cong ty tuy chon

CAC HOAT DONG GIAM NHE/ CACH XU LY

7. T6 Cong tac vé Diamide tai cdc nwéc (néu da thanh 1ap) thiét 1ap cac ké hoach IRM dé giam thiéu tac hai c6 thé tuy chinh theo tirng
trwd'ng ho'p cling véi T6 Cong tac vé Diamide Toan ciu va cac chuyén gia ki thuat tai dia phuong.

8. T6 Cong tac vé Diamide tai dia phwong tich cwe trién khai k& hoach giam thiéu tac hai (dao tao, theo ddi, ap dung khuyén céo) véi
ho tro tir cic chuyén gia hoc thuat va nhirng ngudi cé tam dnh hwéng trong nganh

9. Tiép tuc phat trién nhirng qui dinh khi sir dung san pham

10. Tiép tuc theo dai tinh man cam
* DWG — T) Cong tac Diamide, GDWG — T6 Cong tac Diamide Toan cau

7. T Cong tac vé Diamide quéc gia va

toan cau nhirng chuyén gia ¢6 anh huéng

8. GDWG, DWG, chuyén gia c6 anh huéng

9. Cac nha san xuat tuy chon

10. COng ty hodc DWG tai dia phwong
hodc nha thau
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BANG PHAN LOAI CO CHE TAC PONG (MOA) CUA IRAC

Phan loai MoA cua IRAC, phién ban 6.1, 08/2008*

Nhém Corché Tac
déng (MoA) Chinh &
diém tac dong

Nhém hoa chét
Phu hoac Thanh
phan Hoat chat

Céc thanh phan hoat chat

(target site) dién hinh
1* Chét trc ché men 1A
than kinh Carbamates Alanycarb, Aldicarb, Bendiocarb, Benfuracarb, Butocarboxim,
Acetylcholinesterase Butoxycarboxim, Carbaryl, Carbofuran, Carbosulfan,
Ethiofencarb, Fenobucarb, Formetanate, Furathiocarb,
Téac dong than kinh Isoprocarb, Methiocarb, Methomyl, Metolcarb, Oxamyl,
Pirimicarb, Propoxur, Thiodicarb, Thiofanox,
{Béng chirng manh mé Triazamate, Trimethacarb, XMC, Xylylcarb
cho thay tac déng cta 1B
protein nay co tac dung Organophosphates Acephate, Azamethiphos, Azinphos-ethyl, Azinphos-methyl,
diét con trung/ sau hai} Cadusafos, Chlorethoxyfos, Chlorfenvinphos, Chlormephos,
Chlorpyrifos, Chlorpyrifos-methyl, Coumaphos, Cyanophos,
*xem chii thich dé bidt Demeton-S-methyl, Diazinon, Dichlorvos/ DDVP, Dicrotophos,
thém thong tin vé viéc st Dimethoate, Dimethylvinphos, Disulfoton, EPN, Ethion,
dung céc hop chét gida Ethop_rophos, Famphur, Fenamiphos, Fenitrothion, Fenthion,
céc nhém phu Fosthiazate, Heptenophos, 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
Chat déi khang kénh Cyclodiene

clorua - GABA

organochlorines

Chlordane, Endosulfan

Téac dong than kinh 2B

N , ~ Phenylpyrazoles Ethiprole, Fipronil
{Bang ch&*rng manh mé (Fiproles)
cho thay tac dong cta
protein nay c6 tac dung
diét con trung/ sau hai}

3 3A
Chat dieu tiet kénh Pyrethroids Acrinathrin, Allethrin, d-cis-trans Allethrin, d-trans Allethrin,
Natri Pyrethrins Bifenthrin, Bioallethrin, Bioallethrin S-cylclopentenyl ,

. Bioresmethrin, Cycloprothrin, Cyfluthrin, beta-Cyfluthrin,
Téc dong than kinh Cyhalothrin, lambda-Cyhalothrin, gamma-Cyhalothrin,

. Cypermethrin, alpha-Cypermethrin, beta-Cypermethrin, theta-
{Bang chirng manh mé cypermethrin, zeta-Cypermethrin, Cyphenothrin , (1R)-trans-
cho thay tac déng cta isomers], Deltamethrin, Empenthrin , (EZ)- (1R)- isomers],
protein nay cé tac dung Esfenvalerate, Etofenprox, Fenpropathrin, Fenvalerate,
diét con trung/ sau hai} Flucythrinate, Flumethrin, tau-Fluvalinate, Halfenprox, Imiprothrin,

Permethrin, Phenothrin [(1R)-trans- isomer], Prallethrin,
* s 24 Pyrethrins (pyrethrum)Resmethrin, RU 15525, Silafluofen,
téegtﬁgﬁé’lﬂgigi@ Tefluthrin, Tetramethrin, Tetramethrin [(1R)- isomers],
) Py Tralomethrin, Transfluthrin, ZXI 8901,

dung cac hop chat gidra cac 3B
nhém phu

DDT DDT

Methoxychlor Methoxychlor
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IRM, Nhém thudc trie sau sé 28

Phién ban:

2.1

Phan loai MoA cua IRAC, phién ban 6.1, 08/2008*

Nhém chinh va Corché
Tac déng (MoA) Chinh

Nhom hoa chét Phu
hoac Thanh phan
Hoat chét dién hinh

Céc thanh phan hoat chét

4
Chat diéu tiét canh tranh
thu thé nicotinic
acetylcholine (nAChR)
Tac dong than kinh

4A
Neonicotinoids

Acetamiprid, Clothianidin, Dinotefuran, Imidacloprid,
Nitenpyram, Thiacloprid, Thiamethoxam,

{Bang chirng manh mé cho| 4B o
thay tac dong cia mot hodc Nicotine Nicotine
nhiéu hon protein ctia
nhom nay c6 tac dung diét
cbn trung/ sau hai}
5 By rs
bieu tiet sy cam tng Spinosyns Spinetoram, Spinosad
cua thu thé Nicotinic
acetylcholine (nAchR)
Tac dong than kinh
{Bang chirng manh mé cho
thay tac dong cta mét hodc
nhiéu hon protein cta
nhom nay co6 tac dung diét
con trung/ sau hai}
6
Chat dieu tiet cam Avermectins, Abamectin, Emamectin benzoate, Milbemectin
wng kénh clorua Milbemycins
glutamate (CluCl)
Téac dong than kinh
{Bang chirng manh mé cho
thay tac dong cia mét hoac
nhiéu hon protein cta
nhom nay c6 tac dung diét
c6n trung/ sau hai}
7 TA
Gia hoocmon tré Juvenile hormone Hydroprene, Kinoprene, Methoprene
analogues
Diéu hoa sinh trwdng
7B
{Protein dich ddm nhan Fenoxycarb Fenoxycarb
hoat dong sinh hoc chwa
dwoc biét hodc xac nhan} | 7C
Pyriproxyfen Pyriproxyfen
8 8A
Cac chat @c ché Alkyl halides Methyl bromide and other alkyl halides
khéng dac hiéu (da
vi tri) khac 8B .
Chioropicrin Chloropicrin
8C
Sulfuryl fluoride Sulfuryl fluoride
8D
Borax Borax
8E

Tartar emetic

Tartar emetic
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Phién ban: 2.1

Phan loai MoA cua IRAC, phién ban 6.1, 08/2008*

Nhém chinh va Corché

Tac déng (MoA) Chinh

Nhom hoa chét Phu
hoac Thanh phan
Hoat chét dién hinh

Céc thanh phan hoat chét

9

Chét diéu tiét kénh TRPV
phoi tte (Chordotonal
organ TRPV)

9B
Pymetrozine

Pymetrozine

9C
{Protein dich ddm nhan Flonicamid Flonicamid
hoat déng sinh hoc chwa
dwoc biet}
10 10A
Chét wc ché swsinh Clofentezine Clofentezine, Hexythiazox
trwéng ctia nhén Hexythiazox

Diéu hoa sinh trwéng

{Protein dich dam nhan
hoat déng sinh hoc chwa
dwoc biet hoac xac nhan}

“Xem ghi chi dé c6 thém
théng tin vé nhém phy
nay

10B
Etoxazole

Etoxazole

11

Céc chat c6 nguén géc
vi sinh vat pha hay niém
mac rudt gitra con trung

(bao gdm cay tréng
chuyén gen biéu hién doc
t6 Bacillus thuringiensis
(Bt), tuy nhién, huwéng
dan cu thé dé quan ly tinh
khang cla cay tréng
chuyén gen khéng dua
trén viéc luan phién st
dung thubc cé MoA khac
nhau)

Bacillus thuringiensis hodc
Bacillus sphaericus va
cac protein diét con

trung ma chdng tao ra

Bacillus thuringiensis subsp. israelensis
Bacillus sphaericus

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

Protein clia cay trdng chuyé&n gen Bt:
Cryl1Ab, CrylAc, CrylFa, Cry2Ab, mCry3A, Cry3Ab, Cry3Bb,
Cry34/35Ab1

12

Chét rc ché ti thé tao
hop chét cao ning
ATP synthase

Chuyén hoa ning lwong

12A
Diafenthiuron

Diafenthiuron

12B
Organotin miticides

Azocyclotin, Cyhexatin, Fenbutatin oxide

. £ 2 X 12C
{Cé&c hgp chat anh hwéng . )
dén chirc nang cla protein Propargite Propargite
nay, nhung khéng rd rang
day c6 phai la diéu dan 12D T i
dén hoat dong sinh hoc} | Tetradifon etradifon
13
Sw tach doi cliia Chlorfenapyr Chlorfenapyr
phosphoryl héa oxy héa
théng qua sw pha vé cia | DNOC DNOC

gradient proton

Chuyén hoa ning lwong
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Phién ban:

2.1

Phan loai MoA cua IRAC, phién ban 6.1, 08/2008*

Nhém chinh va Corché

Tac déng (MoA) Chinh

Nhom hoa chét Phu
hoac Thanh phan
Hoat chét dién hinh

Céc thanh phan hoat chét

14

Chét chan kénh thu thé
nicotinic acetylcholine
(nAChR)

Tac dong than kinh

{Céac hop chét anh hwéng
dén chirc nang cla protein
nay, nhwng khoéng ré rang
day c6 phai la diéu dan dén
hoat déng sinh hoc}

Nereistoxin analogues

Bensultap, Cartap hydrochloride, Thiocyclam, Thiosultap-
sodium

15

Chét trc ché sinh hoc
téng hop kitin, loai 0,
Lepidopteran

Diéu hoa sinh trwéng
{Protein dich ddm nhan

hoat dong sinh hoc chwa
dwoc biét hodc xac nhan}

Benzoylureas

Bistrifluron, Chlorfluazuron, Diflubenzuron, Flucycloxuron,
Flufenoxuron, Hexaflumuron, Lufenuron, Novaluron,
Noviflumuron, Teflubenzuron, Triflumuron

16
Chét trc ché sinh hoc
téng hop kitin, loai 1

Diéu hoa sinh trwéng
{Protein dich ddm nhan

hoat dong sinh hoc chuwa
dwoc biet hoac xac nhan}

Buprofezin

Buprofezin

17

Chat gay réi loan
quatrinh (16t xac)
vii héa cua con
tring b hai canh
(Dipteran

Diéu hoa sinh truéng
{Protein dich ddm nhan

hoat d6ng sinh hoc chuwa
dwoc biét hodc xac nhan}

Cyromazine

Cyromazine

18
Chét cha van thu
thé Ecdysone

Diéu hoa sinh trwéng

{Bang chirng manh mé
cho thay protein nay c6 tac
dung diét cbn trung/ sau
hai}

Diacylhydrazines

Chromafenozide, Halofenozide, Methoxyfenozide,
Tebufenozide



http://www.irac-online.org/
mailto:enquiries@irac-online.org

IRM, Nhém thudc trie sau sé 28

Phién ban:

2.1

Phan loai MoA cua IRAC, phién ban 6.1, 08/2008*

Nhém chinh va Corché
Tac déng (MoA) Chinh

Nhom hoa chét Phu
hoac Thanh phan
Hoat chét dién hinh

Céc thanh phan hoat chét

19
Chét chu van thu thé
Octopamine

Téac dong than kinh

{Bang chirng tét cho thay
mét hodc mét vai cia
nhom protein nhém nay
c0 tac dung diét con trung/
sau hai}

Amitraz

Amitraz

20 ) ’
Chét rc ché van chuyén
dién te phirc howp Il ti thé

20A
Hydramethylnon

Hydramethylnon

Chuyén hoa ning lwong

{Bang chrng tét cho thay

20B
Acequinocyl

Acequinocyl

tac déng cua phtrc hop
protein nay c6 tac dung diéf]
cbn trung/ sau hai}

20C
Fluacrypyrim

Fluacrypyrim

21
Chét trc ché van chuyén
dién tte phirc hop | chati
the

21A
MET]I acaricides

Fenazaquin, Fenpyroximate, Pyrimidifen, Pyridaben,
Tebufenpyrad, Tolfenpyrad

Chuyén hoa nang lvgng 21B Rotenone (Detris)
. . . Rotenone

{Bang chirng tot cho thay

tac déng cua phirc hop

protein nay c6 tac dung diéf]

cbn trung/ sau hai}

22

Chat chan kénh natri 29A

phu thudc vao dién Indoxacarb Indoxacarb

ap

Chuyén hoa néng lwong

{Béng chirng tot cho thdy | oop

tac déng cua phirc hop
protein nay c6 tac dung diét]
con trung/ sau hai}

"Xem ghi chu dé c6 them
thdng tin vé cac nhém phy

Metaflumizone

Metaflumizone

23
Chét trc ché acetyl CoA
carboxylase

Téng hop lipid, diéu hoa
sinh trwéng

{Bang chirng tét cho thay
tac déng cula protein nay c
tac dung diét con trung/
sau hai}

Tetronic and Tetramic
acid derivatives

Spirodiclofen, Spiromesifen, Spirotetramat
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Phan loai MoA cua IRAC, phién ban 6.1, 08/2008*

Nhém chinh va Co Nhom hoa chét Phu Céc thanh phan hoat chét
ché Tac déng (MoA) ho&c Thanh phéan
Chinh Hoat chét dién hinh
24 ) 24A
Chat &rc ché van Phosphine Aluminium phosphide, Calcium phosphide, Phosphine, Zinc
chuyén dién to phirc phosphide
Chuyén hoa ning lwong Cyanide Cyanide

{Bang chrng tét cho thay
tac déng cua phtrc hop
protein nay cé tac dung
diét con trung/ sau hai}

25
(Tréng)

27
(Tréng)

28

Chxét diéu tiét thy Diamides Chlorantraniliprole, Flubendiamide
thé Ryanodine

Téac dong than kinh va hé
co

{Bang chirng tét cho thay
tac dong cua phirc hop
protein nay c6 tac dung
diét con trung/ sau hai}

un i .| Azadirachtin Azadirachtin

Hop chat chwa dwerc biét

den hoac Co che tac Benzoximate Benzoximate

dong chwa dwoc xac

nhan? Bifenazate Bifenazate
Chinomethionat Chinomethionat

{Protein dich d@m nhan

hoat dong sinh hoc chva | cryglite Cryolite
dwoc biét hoac xac nhan}

Dicofol Dicofol

Pyridalyl Pyridalyl
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Ghi chl can dwoc xem xét lién quan té&i phan loai néu trén

Viéc chi dinh co ché tac dong thuong sé lién quan dé’n viéc xac dinh protgin dich chiu dam nhan cho
nhirng hiéu tng sinh hoc, mac du viéc tao nhém c6 thé dwa trén nhirng chat cé chung tac dung sinh ly
dac thu va cé cau trac héa hoc lién quan.

1 Nhirng chat bao gébm trong danh sach trén day khong khang dinh 1a da cé chap nhan phap ly

2 MGt chét véi co ché tac dong chuwa duoc biét dén hodc con dang gay tranh cai hodc cb co' ché doc tinh
chwa dugc biét t&i sé dwoc nhom thanh phan loai “un” cho t&i khi cé bang chirng hién hiru chirng minh
chat dé nén dwoc phan loai va nhém co ché tac dong thich hop.

Tiéu chi cho nhitng md ta vé chéat lwong cha cac théng tin co ché tac dong

Céc tac dong tiém tang t&i chire ndng cda protein dich va
khang thubc do dét bién/ thé hién qua mdc/ loai bd protein
nay hodc méi twong quan vé hiéu lwc gitra cac tac dong
lén protein va hoat tinh sinh hoc déi v&i mot tap hop cac
chét twong tuw.

{Bang chixng manh mé cho thay co
ché cua protein (hoac phirc hop
protein) co tac dung diét cén trung/ sau
hai}

{Bang chrng tét cho thdy co ché cla
protein (hoac phirc hgp protein) co tac
dung diét con trung/ sau hai}

Tac dong manh mé dén chic nang cla protein cung vé&i
cac tac dung sinh ly xuyén sudt ré rang

Cac hop chét (ho&c cac chat chuyén héa cua ching) co

{Céc hop chét anh hwéng dén chire hiéu lwc trung binh ho&c thap déi véi chirc néng clia

nang cla protein nay, nhwng khoéng rd protein, va co6 rat it hodc khéng c6 bang chieng lién quan
rang day c6 phai la diéu dan dén hoat dén tac dung nay véi hoat tinh sinh hoc. Cac hop chét cé
dong sinh hoc} thé dwoc phan nhém do c6 sw gidng nhau vé ciu tric va

tac dung sinh ly dac tha.

{Protein dich d@m nhan hoat dong sinh | Cac hop chat c6 thé dwoc phan nhom do co s giéng
hoc chwa dwoc biét téi hodc xac nhan} nhau vé cau trdc va tac dung sinh ly dac thu.
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Cac nhom phu/ phan nhém

Céac nhom phu dai dién cho cac I&p cAu tric riéng biét dwoc cho la cé cling mét co ché tac dong. Vé
nguyén téc, ching cho thdy mrc d6 phan biét hiru ich gitra cac hop chat co thé lién két tai cing mét vi
tri muc tiéu (target site) nhwng van khac nhau vé cAu tric dén mire rii ro khang chéo chuyén héa thap
hon so v&i cac chét hda hoc gan twong tw. Cac phan nhém phu c6 khéd nang dwoc chuyén hoa béi cac
enzym khac nhau va c6 thé lién két khac nhau tai vi tri dich & mc da dé 1am gidm co hoi lwa chon dé
xdy ra ca tinh khang chuyén hod 1an tinh khang tai vi tri muc tiéu (target site) so v&i cac chat hda hoc
gan twong tw. Trong tredng hop khong cé cac lwa chon thay thé khac, cé thé luan phién cac hop chét
ctia cac nhém phu khac nhau khi co ché khang chéo khéng tén tai trong cac quan thé muc tiéu duwoc
xac nhan rd rang. Theo dinh nghia, cac nhém phu dwoc thiét lap dé dai dién cho cac phan 1&p héa hoc
d&c thu c6 chung mét co ché tac dong. Viéc co luan phién st dung cac chét gitra cac nhém phu hay
khéng sé phu thudc vao kién thire va kinh nghiém vé céac kiéu khang chéo, co ché khang va nhirng xem
xét khac lién quan t&i dich hai, cay tréng va ting khu vuec.

DPanh s6 nhém phu | Ghichu

Néu khéng co lva chon thay thé, cac hop chéat tir nhom 1A va 1B c6 thé luan
phién s&r dung trong tredng hop nhitng co ché khang chéo dugrc biét khong co
mat trong quan thé dich hai dang dwoc x ly.

1A&B

Néu khong c6 lwa chon thay thé, cac hop chat tir nhom 3A va 3B c6 thé luan
phién st dung trong trwdng hop nhitng co ché khang chéo dwoc biét (vi du kdr)
khong c6 mat trong quan thé dich hai dang dwoc x& ly. B&i vi chat DDT da
khéng con dwgc sir dung trong ndng nghiép, nén cach nay chi co the ap dung
cho viéc kiém soat cac vat trung gian truyén bénh cho ngudi nhw mudi do thiéu
céac gidi phap thay thé

3A&B

Clofentezine va Hexythiazox dwoc nhom chung vi chiing co6 cing biéu hién tinh
khang chéo mac du ching khac biét ve cau truc va vi tri muc tiéu (target site)
cla ca hai hgp chat deu khéng dworc biét.

10A

Mé&c du cac hop chat nay dworc cho & ¢ cling vi tri muc tiéu (target site), nhwng
chung d& dwoc phan thanh cac nhom phu khac nhau vi chiing khac biét ve mat
hda hoc va bang chieng hién tai chi ra rang nguy co khang chéo chuyén héa la
thap.

22A & B
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Ghi chu chung

Tai lieu nay dwoc chuan bj dwa trén cac thong tin méi nhat ma IRAC c¢6 thé thu thap dworc.
Day 13 tai liéu danh cho cac nhém ngudi dung, cac td chirc canh tac, can bd khuyén nong,
cac co quan quan ly nhw EPA cua Hoa Ky va nhU’ng ca nhan/ don vi c6 lién quan trong quan
ly tinh khang khi dinh nghia vé co ché tac ddng clia nganh thuéc BVTV da dugc théng qua va
dang duoc sir dung. V&i mire do cdng ddong ngudi ding rong Ion va nhiéu muc dich st dung
khac nhau dwgc dua ra trong tai liéu nay, chiing t6i mong muon déc gia hiéu réng IRAC da cb
gang tét nhat dé cung cAp mot danh sach kha thi nham phuc vu nhu cau cla cang nhiéu ngudi
ding cang tét.

V&i nd luc tiép tuc hoan thién tai liéu hwéng dan va danh sach phan loai, ching toi khuyén
khich nguwéi doc théng bao cho IRAC néu thay cac théng tin chwa chinh xac so véi thuc té,
kém theo cac dan chirng xac thwe néu cé thé. Pé chia sé nhirng phan hdi nhw vay, doc gia
vui 1ong lién hé tryce tiép véi IRAC qua website clia chiing ti tai: www.irac-online.org. Ching
t6i ludn trAn trong va cam on cac gop y nhw vay dé tiép tuc cai thién chat lwong théng tin.

Cap nhat

Phan loai MoA Cl]@ IRAC duwoc [a soét va tai ban dinh ky theo yéu cau. Phién ban cap nhat nhat
lubn dwgc cong bo cong khai dé sir dung lam tai liéu tham khao cho ngwi dung trén website
ctia IRAC tai www.irac-online.org.

Viéc dé trinh nhirng thanh phan hoat chat méi cling véi dé xuét xép ching vao cac nhém MoA
hién c6 hoac nhém méi di kém trich dan hoac bang chirng d& phan loai phai dwoc gui toi
IRAC thdng qua trang web cla ching t6i nhw da néu trén. Cac cong ty thanh vién IRAC sé
xem xét nhirng ban dy théo trudc khi thdng nhat xuét ban phién ban cubi ciing. Ngoai ra,
nhirng thay ddi, b sung hoac thay thé cho cac phlen ban cap nhat sé dwoc tham van véi mot
sb nha nghién ctru vé doc t con trung va sinh hoa ndi tiéng quéc té.

Nhirng thay dbi déi véi danh sach phan loai co thé gay ra hau qua nghlem trong. O’ nhirng
quoc gia - noi nhan thubc trir sau co hlen thi so nhoém MoA theo phan loai ctia IRAC nhu mot
bién phap hd tro tot cho IRM, viéc trién khai méi thay déi trong danh sach phan loai sé rat ton
kém. N6i chung, viéc thay d6i sé chi duwoc xac nhan khi cé cac bang chirng khoa hoc rat thuyét
phuc hé trg cho sw thay déi dé.

Céc hop chat da dugc thay thé, I6i thoi hoac bj thu hoi, khdng co déng ky hién tai va khong
con duwoc str dung phd bién, khéng dwoc liét ké trong danh sach phan loai nay.
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