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Tai sPlo t6i thich bai hoc nal?

Pua ra nhitng 161 khuyén tét cho ndng dén 1a tot cho doanh nghiép: néu khéch hang thiy rang ban hoan
toan am hiéu vé cic san pham ban dang ban, n6 s& cai thién long tin. Bai hoc nay cung cip kién thirc k§y
thuat vé: khoa hoc thudc BVTV, Céch tic dong (MOA), cong thtrc, thong tin va thdng tin bat budc
khac duoc tim thdy trén nhan san pham.

N6 rit quan trong cho cdc nha bdn 1¢ am hiéu va tham gia vao lanh vyc quan trong cta quan 1y san
pham: quan 1y tinh khang thuéc BVTV. Van dé nay c6 kha ning 1a mot mdi de doa 16n dbi véi toan bo
chudi thuong mai trong BVTV - bao gdm ca ban.

Am hiéu nhirng nhin thuéc BVTV (1)

Nhin thubc bao vé thuc vat 1a phuong phdp truyén thong chinh gitra cong ty héa chat ndng nghiép va
ngudi stt dung. Thanh phan hoat chét va nong do cua thudc 1a van dé& quan trong nhét tir cdc quan
diém vé tinh hiéu qua, an toan, quan 1y tinh khéng, du luong va cic van dé khéc. Thong thudng tir giy
chd ¥ nhat va 16n nhat trén nhan thudc 12 tén thwong mai (hay nhén hiéu), va tat nhién d6 1a loi ich caa
cong ty dé quang b cy thé tén thwong hiéu thudc bao vé thyc vat. Tuy nhién, trong cdc hudng dan sir
dung thi chiing t6i s¢ khong sir dung tén thwong hi¢u va loi ich mang tinh khach quan, ching tdi ciing
khong khuyén cdo sir dung nhiing san pham chuyén biét.

Hay doc nhan hi¢u trudc khi mua va doc né mét 1an nira trudce khi sir dung. Thuc hién theo nhitng chi
dan cua tat ca cic nha mdy san xuat.

Trén nhén thudc ban sé tim thay:
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Tén thwong magi: 1a tén thuong hiéu ma nha san Xuét dat cho thubc bao vé thuc vat. Tén thuong
mai thuong Ia tén ndi bat nhit trén mit trudc cia nhan thudc bao vé thuc vat. Thude bao vé
thuc vat ¢6 nhitng tén thwong mai khdc nhau c¢6 thé chira cdc thanh phan hoat chét gidng nhau,
va mot s loai thude c6 thé c6 nhiéu hon mot thanh phén hoat chét.

Thanh phin hoat chit (a.i. dwoc goi la hoat chat thudc): 1a tén cua thudc héa hoc dung dé
phong trir dich hai. Tén cua cdc thanh phan hoat chit ciing dugc biét dén nhu 12 tén thong dung
va duoc viét bén canh nhén thudc ciing véi nong do thudc trong bao bi (VD: phan trim hay
trong lwong). San pham va nhin hiéu ciing c6 thé c6:

o Tén héa hoc 1a tén cAu tric héa hoc cta thanh phén hoat chit va duoc st dung boi cac
nha khoa hoc.

o Cdc thanh phdn khdc - nhiing thanh phan khic duoc thém vao dé 1am ting tinh tng
dung, van chuyén va déng géi, bao quan hodc cdc dic tinh khéc cua thudc. Ngoai ra, né
cling duoc goi 1a thanh phan “tro” trén nhén hiéu, cdc thanh phan nay khong duoc dit
tén cu thé trén nhan. Nhan duoc dan nhu 1a chit tro thi khéng nhat thiét ¢ nghia rang
nhirng thanh phan nay 12 khong doc hai. Ching chi don thuan 14 khong tiéu diét duoc
dich hai.

o Cdc chit phu gia khdc, duoc goi 1a tid dugc c6 thé bao gdm trong d6 hodc bén riéng:
ching gitp thubc bao vé thyuc vat dinh lai hay tach roi nhau ra, giit cho n6 khong bi bay
trong gi6 hay 1am gia tang sy tham thau.

Tén thwong mai: 1a tén thuong hi¢u ma nha san xuét dit cho thudc bao vé thuc vat. Tén thuong
mai thuong la tén ndi bat nhét trén mat trudc cua nhan thubc bao vé thuc vat. Thudc bao \%S
thuc vét c6 nhitng tén thuong mai khdc nhau c6 thé chta céc thanh phan hoat chét gidng nhau,
va mot s6 loai thudc c6 thé c6 nhiéu hon mot thanh phan hoat chit.

Thanh phan hogt chit (a.i. duoc goi la hoat chdt thuéce): 12 tén cua thude héa hoc dung dé
phong trir dich hai. Tén ctia cdc thanh phan hoat chét ciing duoc biét dén nhur 12 tén thong dung
va dugc viét bén canh nhan thudc cting v6i ndng do thude trong bao bi (VD: phan trim hay
trong lwong). San pham va nhin hiéu ciing c6 thé c6:

o Tén héa hoc 13 tén ciu tric héa hoc cta thanh phan hoat chit va duoc st dung béi céc
nha khoa hoc.

o Cdc thanh phan khdc — nhitng thanh phan khidc duoc thém vao dé lam ting tinh tng
dung, van chuyén va déng géi, bao quan hodc cdc dic tinh khéc cua thude. Ngoai ra, né
cling dugc goi 12 thanh phan “tro” trén nhan hiéu, cdc thanh phan nay khéng duogc dit
tén cy thé trén nhan. Nhan duoc dan nhu 12 chat tro thi khéng nhat thiét c6 nghia rang
nhitng thanh phan nay 14 khong doc hai. Chiing chi don thuan 1a khéng tiéu diét dwoc
dich hai.

o Cdc chit phu gia khdc, duoc goi 1a td duoc c6 thé bao gdm trong d6 hodc bén riéng:
ching gitp thubc bao vé thuc vat dinh lai hay tich roi nhau ra, gitt cho né khéng bi bay
trong gi6 hay 1am gia ting su thim thau.

M0 ta cong thirc, nhur 12 mot mat ma hay tir ngit, thuong s& duoc tim thdy gan "a.i." va ndng do
ctia thube (xem bén dudi).
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e Nhirng tir chi tin hiéu (hoac thdong bao mang tinh canh bdo): cac thong bao quan trong nay néi
vé& muc do nhiém doc néu thube tiép xtc vao da, mit, dn hodc hit phai. Poc tinh dugc danh gia
trén thang diém phan cfip thudc bao vé thuc vat thanh 3 mirc do:

o Biéu twong nguy hiém trén nhén hiéu thudc bao vé thuc chi ra rang thudc rt doc, rat
khé chiu va doc hai. Nhiing san phém nay nén dugc danh dau nhu 12 “thudc doc” va sir
dung chidng that can than.

o Biéu twong canh bdo ndi v6i ban ring né thi doc hon thudc bao vé thuc vat véi tir
“Chi §” trén nhan san pham, nhung né van c6 doc tinh nhe.

Biéu twong “Chi §” xdc dinh rang thudc bao vé thuc vat 1a hoi doc — it nguy hiém.
Nhitng hwong dén phong ngira: cic huéng dan ¢ ddy dé cap dén cdc bién phép an toan
dic biét ban s& can phai thuc hién. Sy can thiét cua quén do bao hd va trang thiét an
toan, ciing nhu nhirng chd ¥ vé viéc sir dung thudc tranh xa vat nudi va tré em.

o Nhiing tr ky hi€u va bién phdp phong ngtra thuong dugc trinh bay dudi dang chit tugng
hinh (xem bén dudi).

e So citu— & day huéng dan ngudi st dung trong trudng hop néu nudt hodc hit phai thube, da
hodc mét tiép xtic véi thude. Néu thudc bao vé thuc vat 1a chat ddc hai, nhan thude s& cung cfip
cho ban cic hudng dan so ctru khi bi ngo do.

e Huong dén sir dung - thubc bao vé thuc vat chi cé hiéu qua khi ban thyuc hién theo cdc hudng
dan trén bao bi mot cich can than. Ngoai huéng dan vé liéu luong thudc, ban s& thiy thém
thong tin vé cdch ap dung va 4p dung khi nao, ¢ dau. Nhan hiéu thubc bao v€ thuc tdt s& dua ra
céc khuyén cdo chi tiét vé viéc phun thudc, nhung tiéc thay mot sé nhan thube c6 thé gdy nhim
13n va c6 thé khuyén khich ngudi st dung phun thube ¢ ndng do cao (xem bai 3).

Cac vach mau

Cic loai canh bdo va tu van chd ¥ trén nhén, ciing v6i chit hinh d6 canh bdo (so d6 c6 thé nhan biét dua
ra 101 khuyén), s€ dugc mo ta trong Bai 7. Vach mau, thuong dugc dat & dudi cung cia nhan dua ra
canh bdo 13 rang d& nhéan biét cia cip tinh (nguy hiém cip tinh) doc tinh ctia san phdm. Ngoai thube
diét chuot, cac (mau dé dan nhan) san phém ddc nhét hién nay da duogc loai bd khoi thi truong.

Nhitng chil y Cdnh bdo
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Dang thudc

Mot b loai thude trir sAu méi ¢6 hiéu luc véi luong nho khoang 10 g/ha hoac it hon, do d6 rat
khé khan trong viéc ban va su dung thanh phén hoat chét (a.i.). Vi vay, cac thanh phr:?m hoat chét (a.i.)
duoc tron voi cac nguyén li¢u khac dé dé dang budn ban va sir dung (day la san phém duoc ban). Viéc
xdy dung cdc cong thire phdi tron cai thién tinh chét ciia héa chat vé: bao quan, luu trit, sir dung, anh
huong nhidu dén hiéu qua va tinh an toan. Mot danh sich va bang md ta céc cong thic phdi tron
thuong dugc st dung ¢ Viét Nam dugc dua ra trong bang phu luc (Appendix).

CropLife International da xay dyng bang téng ké cac loai dang phéi tron thubc bao v¢ thuc vat,
duoc cong nhan boi T6 chirc Luong thuc va Nong nghiép ctia Lién hop qudc (FAO). Tén dang phdi
tron phai tuan theo mot quy uwdc 2 chir: (vi du: GR: cho hat), nhung mot s6 nha san xuét van khong
thue hién theo céc tiéu chuan cong nghiép, c6 thé giy ra sy nham 14n cho nguoi ding.

Cho dén nay céc san pham thudng duoc sir dung nhit 13 dang trén véi nude sau d6 dp dung nhur
thudc xit (bai 8). Cdc dang thudc cii nhu nhii diu dam dic (EC), bot tham nudt (WP) va dang dam dic
hoa tan trong nudc (SL), hién nay thuong thay thé béng céc dang hién dai hon nhu: huyén phu dam dac
(SC), huyén phil vién nang (CS) va thudc hat phén tdn trong nuéc (WG) va céc dang khéc. Dang thé
tich cuc thap (ULV) duya trén loai dau dic biét (UL hodc OF) nhung van chua dugc thir nghiém rong rai
trén lda. Thude bot c6 thé phun (DP) di duoc sir dung phd bién ¢ Viét Nam, nhung hién nay da khong
con vi khong hiéu qua va nguy hiém (DP da duoc thay thé tai Nhat Ban voi kich thudc hat rat nho
(MG) (micro-granules), dugc dp dung cho lda bang dong co ¢6 quat phun suong.

Co ché tac dong va sw 1ay nhiém cia thudc

Co ché lay nhiém cua cac chat hoa hoc

Hién c6 hang tram loai thubc bao v¢ thuc vat cd cac co ché tic dong khac nhau va tuy thudc vao dich
hai va cdc thudc tinh clia san pham, c6 nhitng phuong phép va tdc d6 1y nhiém cua thude khac nhau dé
tiéu diét dbi tuong dich hai. Luu ¥: diéu nay khac véi co ché tiac dong, trong d6 md ta cach thirc ma
thubc bao vé thuc vat phong trir bénh, con trung, co dai ... sau khi né lay nhiém dén céc dich hai, co
ché nay s& duoc giai thich chi tiét & dudi day. '

Tiép xtc truc tiép qua hinh thirc phun c6 thé c6 cdc phuong thirc tic dong khdc nhau voi mot sb thude
bao v¢ thuc vat (VD nhu géc thuce pyrethroid). Nhiéu loai thudc trir sdu dua vao doi tugng dich hai dé
chon lidu luong gy chét sau khi thudc tiép xiic 1én da khi bd di hay an phai. Trong thyc té, thudc trir
sau va thudc trir nAm phai dugc 4p dung véi d§ phan tan cao khi phun dé dat dugc muc dich tiéu diét
dich hai. Tinh thdm thiu c6 thé 1a ludn ludn khong c6 lgi — didc biét 1a néu thoi gian tiép xiic qud ngan
hodc do dich hai bi chét & lidu luong gy chét. Tuy nhién, céc khia niém vé viéc thu hit hay tiéu diét
dich hai (noi ma thude diét con trung dugc tron véi chat dan du) da duoc st dung rat thanh cong trong
viéc kiém soét dich hai trén cdy an trdi nhu rudi duc tréi.
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Lure and kil

Mot sO co ché tic dong va lay nhiém thudc dén cOn trung

Tiép xdc vi doc ciing thuong xdy ra hodc thong qua thudc con nam trén 14 (hinh minh hoa) hodc bing
cach chuyén vi - noi thude bao vé thuc vat ¢6 kha nang duoc hép thu vao cdy va van chuyén dén cdc bod
phan khéc trong ciy bao gém ca noi bi hai. Tuy thudc vao tinh chét vat 1y — héa hoc cua mot ) loai
thudc héa hoc c6 thé van chuyén vao trong phién 14 (khoang cdch ngin théng qua bé mat 14 vao trong
cac mo) hay ngém vao cay (noi ma thude trir sdu, thude trir nAm hodc thude diét co duge van chuyén
voi mot khoang céch 16m).

Mo ta chung chung cho ting loai thudc bao vé thuc vat bao gdm cdc yéu tb sau:

Thuéc béo vé thuc vit theo con dwong tidp xiic: phai duoc dp dung rat déng déu trén ciy. Thudc trir
nam tiép xdc dic biét bao vé ciy trong bang cich chi giét chét bao tir hodc phong ngira bénh ¢ giai
doan chém xut hién, thudc trir sdu phai thim qua 16p biéu bi cta con tring va thude trir co phai bao
pht céc bd phéan cua ciy co khi d6 hé thdng thudc trir co méi duge hip thu vao ré hodc 14 va di chuyén
dén toan b cay.

Vi déc: thubc trir siu duge phun trén 14 va cdc phan khdc ciia cdy, vi vdy khi sdu an phai ching thi hé
tiéu hoa hoat dong va sau bi chét. Thude diét chudt thuong dugc tron véi thuc an.

Luu dén: 12 mét tinh nang quan trong cua nhiéu loai thudc trir sAu mé&i (VD: thudc trir sdu
neonicotinoid, nhiéu thudc trir nAm thé hé méi). Thude trir sdu Ivu dan 1a thude 6 hiéu qua nhét ddi
v6i con tring chich hit nhu ray nu, bai vi con tring nay chich hit nhitng té bao ciia md, mach dan cua
thyc vat. Ching cling rat quan trong dé kiém soét dich bénh va con trung nhu sau dyc than ma khong
can phai phun thudc bao vé thyc vat truc tiép 1én cdy trong. Thude c6 tinh thim thau 1a thudc trir siu
hay thudc trir ndm c6 thé di chuyén 1én cdc bd phan trong cdy thong qua hinh thirc 4p dung thudc nhu
phun trén 14. Nhiéu thudc trir co lru din c6 thé di chuyén dén céc bd phan trong ciy, di chuyén dén ré
lam cho c6 bi chét.

Xong hoi: 1a quan trong véi mot sb thude trir sdu 1au doi (nhu lindane hay “666”, endosulfan) thudng
dugc tmg dung ¢ muc trung binh trong linh vyc nay. Tuy nhién, ngay nay hau hét thudc bao vé thuc
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vat nay da bi cAm thay thé br:ing nhitng thubc bao vé thyuc vat thé hé méi ¢6 hiéu qua cao nhu thudc Iuu
dan. Chét 16ng rat d& bay hoi va khi x6ng hoi thi né d& dang tiéu diét dugc mbi, mot trong kho (nhung
can phai dugc chuyén gia hudn luyén) cic doc td niy s& xAm nhap vao hé théng khi quan cua con tring
thong qua 13 thd cta ching (dudng hod hip).

Thém théu: khi cdc vat liéu nay xam nhap vao bén trong mo 14, sau dé tao thanh noi chira céc hoat chét
thudc trong 14. Pidu nay cung cap cho cdc hoat dong con lai dé chdng lai sdu an 14 va nhén. Chu yéu la
céc loai thudc bao vé thuc vat bao vé 1au dai hon thudce tiép xtc va thuong duoc s dung & néng do
thap.

Co ché tac dong

Day 1a chii dé kha phirc tap cho dén thoi diém hién nay (va ciing dé tranh giai thich vé héa sinh mot
cich dai dong) ching toi sir dung cdc Ma héa (codes) bang chit va bang sd; thi du: “C3 thudc trir c6”,
“nhém 22 thudc trir sdu” hay “nhém B thudc trir co”.

Cho thi du véi thudc trir sdu véi Co ché tic dong (MoA) ¢6 18 1a muc tiéu:

C6 hon mot ngan hoat chét thubc dugce sir dung theo nhiéu céch khéc nhau: céc loai thudc khdc nhau c6
co ché tic dong khac nhau, ndng d6 thudc, hiéu qua, tc d6 va phuong thirc tiép xic dé phong trir cho
mdi dbi tuong dich hai. Pung nham 14an véi "Co ché tac dong" (MoA): dai dién cho sy phan loai thude
bao v¢ thuc vat boi nguoi sit dung. "MoA" mo ta cach thic mot loai thubc bao vé thuc vat tAn cong
mot s6 qud trinh sinh hoc (thudng 1a con dudng sinh héa nhit dinh trong cic té bao sdng dic biét). Day
1a mot chu d& phirc tap, va trong thoi gian nay (tranh giai thich mot chudi sinh héa), ching t6i s& sir
dung s6 va ma ky ty, vi du bao gdm “C3 thudc trir nAm”, “nhém 22 thudc trir siu” hay “nhém thudc trir
co B”.
Vi du: Céch tac dong "MoA" cua thudc trir sdu ¢6 muc tiéu sau:

e Téc dong vao h¢ than kinh: cdc nhém 1-6, 22, 28

e Kich thich tang trudng va 10t xac: cdc nhém : 15-17

e Tac dong vao con duong ti€éu héa (vi doc): nhém 11
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CACH TAC PONG CUATHUOC TRU SAU

CACH TAC DPONG CUA THUOC TRU SAU LEN CAC VUNG CHUYEN BIET/ TAC DPONG VAO HE
THONG CHUC NANG CUA CON TRUNG

SU AN VAO/QUA
MIENG

SINH TRUGNG
PHAT TRIEN/
LOT XAC

SU’ BAI TIET

NANG LUQNG/
HE CO

Phan loai tat ca cac loai thudc trir siu dwa trén Co’ ché tac dong

Mot sy hiéu biét ddy du vé cdc qud trinh sinh héa ddi hoi kién thuc tién tién, sé luong ciing don gian va
thu chir ma hod da dugc st dung (xem Giai thich tir ngir); vi du bao gém: 'thube diét nAm G1', 'nhém
28 loai thudc trir sdu "hay" thudc diét o K3'. Tir mot quan diém nganh cong nghiép thudéc BVTV néu
trén, mot trong nhimg méi de doa quan trong nhat dé phat trién bén viing san pham va d6i méi 1a su
khoi dau 1a tinh khang thudc. Cic Cong ty dua trén nghién ctru phdi hop (dudi sy bao tro cta
CropLife International) dé phat trién sy hiéu biét tot hon vé co ché tic dong MoA va dua ra khuyén céo
khong canh tranh vé chién lugc quan 1y tinh khang tao ra mot "cong ich" cua viéc bat dau cho sy giam
thiéu tinh khang thudc. Hién nay, ¢ bon iy ban chuyén nganh (hién dang xut ban vé sy hiéu biét khoa
hoc ctia Co ché téc dong “MoA” trén cic trang web cua ho):

Uy ban hoat dong vé tinh khéng thude diét nAm (FRAC: www.frac.info)

Uy ban hoat dong vé tinh khdng thudc trir sdu (IRAC: www.irac-online.org)
Uy ban hoat dong vé tinh khang thudc diét co6 (HRAC: www.hracglobal.com)
Uy ban hoat dong vé tinh khdng thudc trir chudt (RRAC: www.rrac.info)

Phén loai thudc trir su bang cdch sir dung Co ché tic dong “MoA” 1a hitu ich cho:
= Quan Iy tinh khang (thuong 13 hidu qua nhat bang cdch luén phién 3 hodc nhiéu hon “Co ché tic
dong” MoA cho mot mua vu)
= Am hiéu cic con dudng sinh héa ma mot chat c¢6 hiéu qua, do d6: Understanding the
biochemical pathways by which a substance is effective, thus:
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0 Xdac dinh anh hudng ctia n6 cé thé (va thuong la tic dong nhanh) trén cac dich hai;
o Cung cép mot phan loai tién 1gi cua thuéc BVTV 15 rang cho cdc nha sinh hoc.

Trong cdc bai hoc nay chiing t6i khéng bao gior gidi thiéu san phim c4 nhan va chi dé nghi nhém Cach
tdc dong “MoA” hién c6 hiéu qua chdng lai siu bénh quan trong: quin thé dich hai dwgc phan bd
qua ngwdong hanh dong. bé dat dugc hiéu qua quan ly dich hai thi co ché tic dong rat quan trong dé
hiéu c4c thanh phan hoat chét cua timg san pham, bang cdch nhin 1én “MoA” trén nhin san pham.

Tim ra cac “MoA” trong mdt san phém, hién nay lién quan dén viéc kiém tra cdc nhan (xem & trén) dé
tim tén chung (phai phtt hop véi céc tiéu chuan qudc té) ctia cic thanh phéan hoat chit (s) (ai.). Bé
quan 1y tinh khéng dé dang hon cua ndéng dan, CropLife International qua Uy ban hoat dong vé tinh
khang thudc, khuyén ring mi hod “Co ché tic dong” MoA (s) c6 thé tim thdy trén nhan san pham. Bién
phap nay rét hitu ich va da dugc thuc hién dan dan trong mot s qudc gia va trong tuwong lai sau niy c6
thé dwoc tim thiy trén nhan san pham (dic biét 1a nhitng cong ty CropLife) tai Viét Nam:

Product Name

INSECT CONTROL
WITH THE ACTIVE INGREDENT = @

JROUP 28 INSECTICIDE

¥ is a suspension concentrate.
Contains 0.43 1b. active ingredient per gallon.
Active Ingredient By Weight
Chlorantranili pr:!c
3-Bromo-N-[4-chloro-2-methyl-6-[( methylamino)carbonyl|phenyl |- 1-( 3-chloro-2-pyridiny - 1H-pyrazole-

S-carboxamide 5%
Other Ingredients 93%
TOTAL 1005
EPA Reg. No. EPA Est. No.

CAUTION

KEEP OUT OF REACH OF CHILDREN
READ SAFETY DIRECTIONS BEFORE OPENING OR USING

Product Name

SELECTIVE TURF HERBICIDE

ACTIVE CONSTITUENT: 22.5 g/L FORAMSULFURON

[GrRouP EM HERBICIDE

Quan ly tinh khang

Tinh khdng thudc 12 mot qué trinh tién héa dugc dinh nghia 1a: "mot su thay ddi di truyén trong su
nhay cam ctia mot quén thé dich hai duoc phan anh la bi thét bai khi 1ap cia mot san phém dé dat duoc
mirc dy kién cua phong trir va da sir dung theo sy huéng dan trén nhan cho loai dich hai d6" '. Phong
trir thoa ddng 13 thong thudng khi nhitng san pham 4p dung lan dau tién vi s6 luong céc lodi con tring
c6 gen khang 12 rat thap. Tuy nhién, v6i sy gia ting tan sb st dung cua ciing loai thudc trir sdu thi sb
luong céc cd thé c6 gen khdng tang 1én. N6i cach khdc, viée st dung thudng xuyén va lién tuc ciia cic
thuc diét con trung, dac biét 1a sir tng dung mot cach bura bai, di¢n rong, va / hodc phong ngura theo
thoi gian, tao mot dp luc chon loc rat cao d6i v6i mot quﬁn thé sau bénh lam cho ching thich nghi va
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phét trién stirc dé khang. That khong may, khi tinh khdng thudc da phat trién, nong dan trd nén tuyét
vong hon dé ngan chan thiét hai ciy tréng. Piéu nay c6 thé dan dén mot bién phdp cuc doan, ching han
nhu céc sir dung nhiéu hon & lidu lugng cao hon. Két qua 13, tinh khang thudc trong quan thé sdu bénh
s& tiép tuc ting, quan 1y dich hai bi that bai hoan toan: né rat c6 y nghia vé mit kinh té va xa hoi giita
ngudi san xuat va ngudi ndng dan.

Van d& phit sinh c6 thé ciing do pha tron hay két hop nhiéu loai thudc da c6 sw khang chéo: ¢ noi ma
c6 su khang véi mot thudc trir sdu thi dé dang khang v&i mot hoat chét khdc, ngay ca khi dich hai da
khong duoc tiép xic v6i cdc san pham chua duoc dua vao phong tri. Khdng nhiéu mit 12 sy phdt trién
ctia khdng thudc trir siu dura trén nhiéu hon mét phuong thiic vé co ché tic dong ctia mot quan thé dich
hai.

Bdi vi s0 lugng con tring va nam gay hai thuong nhiéu va sinh san nhanh chéng, toc d tién héa khang
c6 1€ 1a 16n nhat khi thuoc diét nam va thuoc trir sdu dugc dung qua nhi€u, nhung tinh khang thuoc cua
co dai cling rat quan trong.

Tinh kKhang thudc va co’ ché tac dong

Thuong c6 mot niém tin giira cdc co quan kiém soét dich hai, cic nha cung cdp hod chat néng nghiép
va nong dan rang viéc phat hién va / hodc tiép thi ctia thudc trir sdu méi s& van ludn ¢ phia trudc cia su
phét trién tinh khdng. Mic dii cdc ngudn luc ngay cang ting cho nghién ctru va phat trién thude trir sdu
moi, mirc 6 gi6i thiéu cdc san pham thuc sy méi (nghia 12 co ché tic dong) dd giam dang ké trong
nhing thap ky gan ddy. Quan trong khong kém, sé luong ngay cang ting cta bénh, con tring giy hai
va c6 dai da tré nén dé khang vé6i cdc san pham tham chi chi méi gi6i thiéu gan ddy. Su phét trién caa
tinh khang thudc trir sau s& trd thanh mot su kién gan nhu khong thé tranh khoi khi san phdm dugc sir
dung trong mot khodng thoi gian véi sy d4p dung thuong xuyén, bura bai, dién rong va day dac. Tinh
khang c6 thé tri hodn hodc tranh dugc bang cch thuc hién quén 1y dich hai tong hep (IPM), bao gdbm
stt dung thudc trir sdu cé trach nhiém: dé duy tri hiéu qua chdng lai cua cdc loai sdu bénh quan
trong: cho ca ndéng dan va cdc cong ty thudc trir sdu, trong nhitng nam toi.

Caéc bi¢n phéap thiét thuc dé thuc hién bao gém:

e Chi sir dung thudc trir sdu khi can thiét - Giam thiéu sb 1an va thoi gian sir dung thudc trir sdu:
st dung phuong phap IPM phi héa hoc bat cit noi nao c6 thé.

e St dyng Ngudng hanh dong; tranh 'phong ngira' hodc xir 1y 'tan diét' v6i thude diét nam.

e Khong lién tuc str dung cdc san pham thudc trir siu chi c6 mot “Co ché tic dong”. Thay d6i san
pham, tir vu nay sang vu khac, luan phién thay thé “MoA” it nhat 3-4 nhém néu c6 thé.

e Ap dung thudc trir sdu hiéu qua (phan 3) va ¢ liéu luong khuyén cdo. Ghi chép giit hd so vé
nhirng gi ban 4p dung.

e Néu c6 mot loai thudc trir sdu dudng nhu tré nén it hiéu qua, khong tiép tuc st dung véi lidu
luong tang thém: (i) kiém tra xem né da dugc ap dung mdt cach chinh xdc chua; (ii) thay doi
san pham khéc c¢6 “Co ché tic dong” “MoA” khéc nhau; (iii) thong bdo va tham khao ¥ kién véi
céc cong ty cung cap.
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Thudc trir ndm bénh

Co¢ 1€ nguy co khang lon nhat dbi v6i san xuét lda 12 véi cdce thude diét ndm sir dung chéng lai bénh dao
on. O cic nudc trong lda, cdc truong hop khang xudt hién 13 dic biét phd bién véi bénh nay, voi cic
trudng hop duge liét ké ' (sé trong ngodc 12 nam st dung thuong mai trude khi khiang da duge béo
cdo), "thudng dan dén gan nhu thit bai trong phong trir bénh":

e 1971 (6) D: kasugamycin

e 1977 (9) F2: phosphorothiolates

e 1998 (2) C3: strobilurins

e 2002 (2) I: melanin biosynthesis inhibitors (MBI)

Han ché s6 1an phun thudc 1 dic biét quan trong dé duy tri phong trir dich bénh va nong dan duoc
khuyén khéng nén trong cdc gidng man cam véi dao dn cd bong trong viing ma ¢6 rii ro mic bénh cao.
Pham vi ciia “Co ché tic dong”, hién dang c6 hiéu lyc & ddng bang sdng Ctru Long nhu 1a:

Ma hoa Téac dong / nhém hoat hoa Thi du
“MO A”
C3 Qol-fungicides (strobilurins) azoxystobin, trifloxystrobin
F2 Ph4 huy té bao than kinh edifenphos, iprobenfos (IBP),
(phosphorothiolates) isoprothiolane
Gl Triazoles difenoconazole, hexaconazole,

propiconazole, tebuconazole

I Ut ché sinh tong hop tricyclazole
“melanin” (MBI) trong véch té
bao s¢i nam

Vi nhiéu loai thude diét nAm c6 co ché tic dong “MoA” ma chit hoat hod s& pha vO qua trinh dac biét
trong ndm 12 muc tiéu va sinh vat giy bénh khdc. N6 dd duoc hinh thanh tir 1au ma nguy co khéng
thudc & thude trir ndm chuyén biét la cao hon nhiéu so véi phé tac dong rong (“da vi tri”’) cac hop chét
nhu mudi dong. Co ché quan 1y tinh khang ddi v6i thude diét nAm da duoc phit trién sir dung san phim
¢6 chira cdc hdn hop clia hai ai. (hoat cht): trén co s& cic bang chimg khoa hoc cho rang két hop nhu
vay that sy 12 "ban ddng hanh" hodc "ddi tic" hop chit.

Thudc trir sdu
Cdc nha con tring hoc néi chung da 1am nan 1ong vé6i cdc hdn hop thude trir sdu vi nhirng tic dong c6
thé c6 cua cdc hdn hop thude trir sdu trén cdc sinh vat khong muc tiéu (thién dich). Trong nhitng nam
gan ddy s luong san pham (bao goém ca cdc cong ty dua trén nghién ciru) c¢6 chira hdn hop thude trir
sdu ai. (hoat chat) da tang dang ké. “IRAC” da dua ra mot tai liéu vé van dé nay bao gém cac bao cao
sau day:
« Trong phuong 4n chinh 1a sy ludn phién “Cach tdc dong” cuia thudc trir sdu duge xem xét 1a
hau hét céc truong hop déu c6 hiéu qua tét véi su tiép can vé quan 1y tinh khang thudc (IRM).
« Hau hét cdc thudc hdn hop trude thi khoéng duoc st dung chu yéu cho cic muc dich cia
“Quan ly tinh khang thudc” “IRM”.
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Hdn hop cdc loai thudc trir sdu c6 thé cung cap loi thé thuwong mai dé phong trir dich hai véi phd tic
dong rong, mot cach dién hinh 1a tang thanh phan con tring 13 myc tiéu dé phong tri va / hoic mé rong
pham vi phong trir dich hai. Da c6 nhiéu truong hop & trén mot s6 ciy trong khac ma c6 hdn hop ai.
(hoat chat) chi mot 1an phun xit gitip chdng lai cdc thanh phan sdu bénh phic tap nhung mé rong phd
tac dong rong c6 thé nhanh chéng 1am tén hai IPM. Véi nguy co ray nau “BPH” tdi phét, diéu nay dic
biét quan trong dbi véi san xudt lda.

Tai Viét Nam, cic quan thé rdy niu khdng imidacloprid ciing khéng phong trir dugc bing
thiamethoxam vi hai loai thudc trir sau nay cé cung mdt co ché tac dong (nhém 4: neonicotinoids).
Trong trudng hop trude d6, gii thidu mot san pham carbamate mai thi b that bai trong viéc phong trir
quan thé dich hai c¢6 stc dé khang cao véi gé Lan hitu co (OP), khi d6 méi biét 1a thudc gbc
“carbamate” va thudc trir siu gbc 1an hitu co “OP” ¢6 cting mot co ché tic dong (nhém 1A va 1B) -
mac du héa hoc cua ching la rat khéc nhau.

Luén phién ba hay nhiéu hon nhém thudc trir sau thich hop véi co ché tic dong khac nhau sé tri hodn
tinh khang thudc 14u hon. Thi du ddi véi ray nau “BPH”:

Ma hoa Téac dong / nhém hoat hoa Thi du

“MoA”

1A carbamates BPMC (fenobucarb)
9B Hemiptera: nerve action pymetrozine

16 Hemiptera: chitin synthesis buprofezin

UN Biological (fungi) Metarhizium sp.

N6 s& 1 khong thyc té cho mot ndng dan trong lda dé giit v6i 2-3 san pham khdc nhau chi véi mot sdu
bénh ciing mot ldc va, 6ng/ba c6 thé can phai phong trir siu bénh khdc trong mot mia vu. Cic phuong
thuc vé tic dong can thiét cho sau an 14 va sau duc than, vi du:

1B organophosphates quinalphos

4A neonicotinoids acetamiprid, clothianidin, dinotefuran,
imidacloprid, nitempyram, thiacloprid,
thiamethoxam

22 oxadiazines indoxacarb

28 diamides chlorantraniliprole (CTPR), flubendiamide

Viéc quan 1y tinh khang thudc diét con tring hiéu qua nhat (IRM) cdch tiép can 1a luan phién co ché tic
dong; vi thé nong dan s& phai thay doi san pham giita cdc mua vu:
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Season 1
MoA group X

Season 3
MoA group Z

Cdc loai thuéc khdc

Season 2
MoA group Y

Quan 1y tinh khéang cling quan trong trong quan 1y co dai va quan 1y chudt hai. “HRAC” da phan loai
thudc diét c6 vao hon 20 nhém khic nhau, nhung chi ¢6 mét sb trong s nay 12 thich hop dé sir dung
cho lda. Mot s6 auxin téng hop (nhém O) ¢6 thé duogc su dung chéng lai co 14 rong; phé) rong, thude
diét co toan than nhu glyphosate (nhém G) s& giét chét tat ca cac loai cAy khi phong trir. Quan 1y tinh
khang 1a ddc biét quan trong di v6i céc chat diét co chon loc ma thudng xuyén duoc dp dung trong cic
rudng lda cho viéc quén 1y céc loai c6 dai nhu: Léng vuc, Pudi phung va ho Chac l4c:

Ma hoa Téac dong / nhém hoat hoa Thi du

“MO A”

A 'fop' herbicides cyhalofop-butyl

B sulfonylureas, etc. bensulfuron methyl, ethoxysulfuron,
penoxsulam

C2 Ut ché hé théng quang tong hop II propanil

K3 Uc ché chon loc nguyén phan va phan  butaclor, pretilachlor

cat t€ bao c6 dai

San pham (hang) gia mao

TAt cé cdc san phém thudc trix sau phai dugc dang ky phu hop véi Luat Bao v¢ thuc vat ciia Viét Nam.

Céc nha san xuat thudc trir siu dugce yéu cau cung cap mat so thong tin trén nhan, bao gom:

Tén thuwong hiéu hodc tén thuong mai ctia san pham;
Thanh phan san pham;
Ty 1€ phén tram hodc s6 lugng cac hoat chét theo trong lugng;
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- Thanh phén dinh luong
- Tén, dia chi va sb dién thoai khan cép cia nha san xuAt.
- Thoi gian cich ly an toan trudce thu hoach (PHI)

Céc yéu cau khac can ghi trén nhén
- S dang ky va thanh 1ap;
- Phuong phép xtr 1y
- Puara nhirng mdi nguy hiém d6i véi moi trudng
- Phén loai mirc d6 nguy hiém
- Huéng dan sir dung
- Thong bdo t4i nhap khau néu can thiét
- Thu hoach hoac han ché chan tha
- Luu trlt va xur 1y bdo céo

Bit ky san pham nao ban tim thiy ma khong chira cc thong tin nay, c6 thé 1a mot san pham gia mao:

d6 khong phai san pham chinh hang. N6 c6 thé la:
e mdt ban sao cua san pham goc
e C6 thanh phan khéc so véi san pham ban dau
e (C6 chat lugng kém
e Pi duge mua voi sd lugng 16n va thay do6i bao bi khic dé ban lai

Nhirng riii ro va cdch nhan biét san pham gida mao

Nhirng san pham gia mao bao gdm nhitng van dé sau:
e Ching dugc san xuat bat hop phép
e Chiing khéng mang lai hiéu qua-va dugc san xuat bat hgp phap nén khong c6 dén bii thiét hai
e (C6 thé gay hai cho sirc khoe ctia ngudi sir dung
e Thanh phan hoat chit duéi tiéu chuan
o Thanh phan hoat chét khéng ding
o ... hodc khong c6 thanh phan hoat chit
o Thanh phﬁn hoat chét khdc nhau va doc hai hon nhiéu so véi bdo cdo
o Ciing c6 trudng hop cdc san pham bat hop phdp c6 ndng do hoat chat cao: phit sinh cdc
doc tinh va rii ro khéc.
e Hudng dan str dung sai hoic khdng c6 hudng dan sir dung
e (o6 thé gay hai cay tréng—khﬁng kiém sodt dugc dich hai din dén mit mia hodc céc thiét hai
khéc
e (Cay trong cua ban c6 thé thu hoach véi du luong thude vuot mirc cho phép (khdng thé ban hodc
xuat khau), c6 nguy co giy hai strc khoe cho nguoi tiéu diing

Nhirng van dé khic ctia mot s san pham gia hién nay: Phan bén c6 thé khong cin bang dinh dudng
hoic binh xit c6 chit luong kém, d& bé.
San pham hop phép can cé:
e Nhin méc véi hudng dan ré rang (xem & trén).
o Sb6 ding ky
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o Ngay san xuat
e Bao bi nguyén ven va con niém phong

Loi khuyén doi véi nong dan
e Chi mua ¢ nhitng dai 1y nbi tiéng va ddng tin cay
e Than trong trudc cic san pham khong c6 thuong hiéu hodc nhin méac
e Tim hiéu vé céc dic tinh cta cdc san phdm hop phép thudng dugc st dung trong khu vuc
e Néu d6 1a mot san phadm moi, trude tién hdy thir nghiém voi mot lugng nhd dé xem hiéu qua
hoat dong.
e Nghi ngd san phdm 12 mot san phdm gia mao néu thdy né khdc:
o loai bao bi
o mii san pham bén trong
o mau sic bén trong san pham
o bb tri va mau sic ciia nhan
e Yéu cau bién nhan va gitr lai cdc bién nhan
e Khi c6 nghi ngd hoi dé nhan dugc sy hd trg
o Cén bd cta chi cuc Béo vé thuc vat hodc Tram Béo vé thuc vat ¢6 thé hd trg

Chuan bi va ké hoach huin luyén

Két qua mong do'i

Retailers will become more familiar with:
¢ Information on product labels
¢ How to find out about Modes of Action
¢ Insecticide Resistance Management
® Fungicide Resistance Management
e Counterfeit products
C4c nha bén 1¢ s€ tré nén quen thudc hon voi:
« Thong tin trén nhan san pham
« Lam thé nao dé tim hiéu vé co ché tic dong
« Quan ly tinh khéng thudc trir siu
* Quan Iy tinh khdng thudc trir bénh
* C4c san pham gia mao

Dung cu va cdu héi
Day s€ 1a mot hoat dong hdi thdo-loai hoat dong va chuin bj don gian li€n quan dén viéc thu thap:
« Nhiéu nhén thudc trir sdu sach cang tbt (bao gém: thudc trir sau, thude trir bénh, thuce diét co, vv).
0 Néu c6 thé, bao gdm nhan san phdm gid mao (s).
0 N6 1a an toan hon dé sir dung truc tiép chai thudc trir su / g6i; néu can thiét, pho td nhan

day du.
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* Gidy khd to va bit da / bang tring / den phi hop.

« Copy danh muc dang thubc va giai thich tir ngit “Co ché tic dong” MOA (m6t cho mdi ngudi
tham gia).

Nhin vao ciac nhan san phém:

« Diéu gi da duoc viét vé cdc phuong thic 14y nhién cua thube (vi du Luu dan, tiép xic, vv)?
« Dang thudc 12 gi 1am thé nao ngudi ndng dén st dung né?

* Diéu gi da duogc viét vé cdch ho nén dugce sir dung?

* C6 nhan cung cap du théng tin cho ngudi sir dung?

* C6 thé n6 1a mdt san pham gia mao?
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Phu luc

Phu luc 1. Mot s6 dang thuéc BVTV

Code Alternative Formulation name: En

Formulation name: VN

* code (VN)
EC Emulsifiable concentrate Dang nhii dam dac (Thuéc dam dac c6
thé nhii hod), dang stra
WP BTN Wettable powder Bot thAm nudc
SL Soluble (liquid) concentrate Thudc dam dic tan trong nudc
SP WSP Water soluble powder B4t hoa tan (BOt tan trong nudc)
SS Water soluble powder for Bot tan trong nudc dung dé xu 1y hat
seed treatment gidng
SC F Suspension (or flowable) Huyén phit ddm dic cai tién (Huyén
concentrate phu ddm déc hay thube dam dic c6
thé luu bién)
CS Capsule suspension Huyén phil vién nang
WG WDG, DF  Water dispersible granule Thudc hat phan tdn trong nudc
Al Active substance, active Thubc k¥ thuat; hoat chat
(TC) ingredient (technical
material)
Not mixed with water: Khong trén lin véi nwc:
GR G,H Granule Thudc hat
MG Microgranule Hat nho
DP D,B Dustable powder Thudc bot (thude bot dé phun bot)
UL ULV Ultra-low volume liquid Thé tich cuc thip (ULV) dang 1ong
For rodent control: Thuéc triv chujt
BB Block bait Ba tang
RB Bait (ready for use) Ba dung ngay

* Standard CropLife International/FAQO 2-letter formulation code
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Phu luc 2. Giai thich nhitrng nhém “Co’ ché tac dong”
Note: compounds in red have now been banned or withdrawn from the market
Lwu y: Tén cta cdc chét viét bang chir mau dé duwéi day hién nay da bi cam hodc rut khéi thj truong

Fungicides and bactericides
Code MoA: Fungicides

Thuéc (trte) bénh; ~nam

(chemical) group(s)

A 1 Disruption of nucleic acid synthesis: RNA  Ngan can téng hop acid nucleic: phenylamides
polymerase in Oomycetes enzyme RNA cla I&p ndm Trirng

B 1 Disruption of: fungal mitosis and cell Ngé&n can phan chia t& bao ndm MBC-fungicides
division

C 3 ~fungal respiration pathways ~ qua trinh hd hap cta ndm Qol-fungicides (strobilurins)

D ~ amino acids and protein synthesis ~ tdng hop amino acid va protein antibiotics

F 2 ~ (phospho)lipid synthesis and ~ téng hop lipid (chét béo) va mang phosphorothiolates &
membrane integrity té bao thiolanes

F 6  microbial disrupters of pathogen cell Ngé&n can hinh thanh mang té bao bacteria
membranes tac nhan gay hai

G 1 ~ sterol biosynthesis in cell membranes ~ tdng hop sterol trong mang té bao  triazoles

H 3  Disruptors of cell-wall biosynthesis Ngéan can sinh tbng hop mang té bao  antibiotic

H 5  ~cellulose synthase ~ enzyme téng hop cellulose several

1 melanin biosynthesis inhibitors (MBI) Ngan can tdng hop melanin trong several
in fungal cell wall mang te bao (MBI)

M 3  multi-site contact activity Tiép xdc nhiéu vj tri many

X Others (incl. biological control agents) Khac (gdm phong trir cac tac nhan fungi

Bactericides

sinh hoc)

thudc (trtr) bénh; ~vi khuan

antimicrobial chemical antibiotic bactericides

antibiotic (D) and multi-site (M)
fungicides showing bactericidal activity

Hoa chét khang vi sinh vat
thudc trir bénh chat khang sinh loai D
va loai M

examples / vi du
metalaxyl

thiophanate-methyl

azoxystobin, trifloxystrobin
kasugamycin

edifenphos, iprobenfos (IBP),
isoprothiolane

Bacillus subtilis

difenoconazole, hexaconazole,
propiconazole, tebuconazole

validamycin A
dimethomorph, mandipropamid
tricyclazole

copper hydroxide, other copper
compounds, propineb, sulfur

Trichoderma spp.

bismerthiazol, bronopol, oxolinic acid

kasugamycin, copper hydroxide
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Insecticides
Code MoA: Insecticides

1A

2A

4 A

11

15

16

21A

22

28

UN

Acetylcholinesterase (AChE) inhibitors

Acetylcholinesterase (AChE) inhibitors

GABA-gated chloride channel
antagonists

Sodium channel modulators

Acetylcholine receptor (hAAChR)
agonists

nAChR agonists: allosteric (not group 4)

Chloride channel activators
Modulators of stretch receptors (nerve
action) targeting Hemiptera

Microbial or derived disruptors of
insect midgut membranes
Inhibitors of chitin biosynthesis:
Lepidpotera

Inhibitors of chitin biosynthesis:
Hemiptera

Mitochondrial complex | electron
transport inhibitors (METI)

Voltage dependent sodium channel
blocker

Ryanodine receptor modulators:
sustained contraction of insect muscle

biological control agents

thudc (triv) sau
Uc ché enzyme
Acetylcholinesterase (AChE) -

Uc ché enzyme
Acetylcholinesterase (AChE) -

Déi khang co quan cdm thu GABA
Thay dbi kénh dién giai Na+

Lién két thu thé Acetylcholine

Lién két thu thé Acetylcholine tai vi
tri khac

Kich hoat kénh Chloride

Thay dbi thu thé than kinh
Hemiptera

lam r6i loan dwong rudt cbn trung

e ché sinh téng hop chitin cta bo
Lepidoptera

e ché sinh téng hop chitin cta bo
Hemiptera

thudc trtr nhén va sau loai METI

Khéa kénh tdng hop Na+

Thay ddi thu thé ryanodine: lam co
rut co con trung

T&c nhan phong trtr sinh hoc

(chemical) group(s)

carbamates

organo-phosphates (OP)

organo-chlorines,
phenylpyrazoles (fiproles)

pyrethroids, etc.

neonicotinoid
insecticides (NNI)

spinosyns

avermectins
pyridine azomethine

bacteria and Bt (Cry,
Vip) proteins
substituted ureas

substituted ureas

MET]I acaricides &
insecticides

oxadiazines

diamides

fungus

examples / vi du

BPMC (fenobucarb), carbofuran,
carbosulfan

chlorpyrifos, diazinon, methyl
parathion, methamidaphos,
quinalphos

endosulfan, gamma-HCH (lindane)
fipronil

DDT, cypermethrin, deltamethrin,
lambda-cyhalothrin

acetamiprid, clothianidin, dinotefuran,
imidacloprid, nitempyram, thiacloprid,
thiamethoxam

spinetoram, spinosad

abamectin, emamectin benzoate
pymetrozine

Bacillus thuringiensis (Bt)
chlorfluazuron
buprofezin

fenpyroximate, tebufenpyrad,
rotenone

indoxacarb

chlorantraniliprole (CTPR),
flubendiamide

Metarhizium sp.

Tai liéu tap huan dai ly thudc bao vé thwc vat bai 2 18



Herbicides

Code MoA: Herbicides

A Inhibits fatty acid synthesis
(ACCase inhibitors)

B Inhibits plant amino acid
synthesis:acetolactate synthase

(ALS)
Cc2 Inhibits photosynthesis
(photosystem II)

D Photosystem | (electron
transport): contact & desiccant
action

G Inhibition of EPSPS in
chlororplasts

K3 Inhibition of mitosis and cell
division

L/O Inhibition of cell wall (cellulose)
synthesis and synthetic auxin

0] Action like IAA (synthetic auxins)

safener Molecules that improve
selectivity between crop plants
(reducing the effect of the
herbicide) and target weeds
Other Pesticides

Rodenticides

Anti-coagulants: 1st generation
Anti-coagulants: 2nd generation

Acute toxins (usually inorganic)
biological

Molluscicides

thuéc (diét) cé
e ché tdng hop acide béo (trc ché
enzyme ACCase)
Uc ché téng hop amino acid: enzyme
tong hop acetolactate

e ché quang hop (hé quang hop II)
Hé quang hop | (van chuyén
electron): tac dong tiép xdc va lam
kho héo

Uc ché EPSPS trong luc lap

Uc ché gian phan va phan chia té bao
Uc ché tdng hop cellulose trong vach

t& bao va tong hop auxin
tong hop auxin

Phan t& (hda chét) lam tang tinh chon

loc gitra cay trong (Iam giam hiéu luc
cla thudc trir cd) va déi twong co dai

thuéc trir chuét
Chéng déng mau: thé hé 1
Chéng déng mau: thé hé 2

chét doc cép tinh

thuéc (trtr) 6¢

(chemical) group(s)
'fop' herbicides

sulfonylureas and others

substituted ureas

bipyridylium

organophosphate glycene

several

quinoline carboxylic acid

examples / vi du
cyhalofop-butyl

bensulfuron methyl,
ethoxysulfuron, penoxsulam

propanil

paraquat

glyphosate

butaclor, pretilachlor

quinclorac
2,4-D ester

fenclorim

examples / vi du

warfarin

brodifacoum, bromadiolone, coumatetralyl,
flocoumafen

zinc phosphide
Salmonella entaridis

metaldehyde, niclosamide
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