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Cac dinh nghia vé Khang thudc Trir co cua WSSA I =i
COMMITTEE

“Khang thudc trir cé 13 khd nang duoc thira hudng di truyén clia thuc vat dé sdng

sét va sinh san sau khi tiép xudc vdi lugng thudc trir cd thudng cd thé lam chét cic

loai hoang da. D&i véi mot loai cdy, tinh khang thudc trir cd cé thé xuat hién tu nhién

hodc dugc tao ra bdi cac ki thudt nhw cong nghé di truyén hoac chon loc cac bién

thé qua phuong phap nudi cdy md hodc dot bién.”

{Dbng Khang
%%%@g’% E3 ) ﬁﬁi‘;j%ﬁ*% 5 ) %@;@ﬁ%ﬁ% #one

Nam d3au Nam th& 2 Cac nam sau

“Chdng chiu thudc trir ¢d 13 kha ndng c6 duoc do di truyén cdia mét loai cé thé
song sot va sinh san sau khi bi xt ly thudc trlr cdo ma khdng can trai qua chon loc
hay dot bién di truyén, kha nang chéng chiju nay la kha nang ty nhién.”

Nam thu 2 Cac nam sau  WssA: Hiép héi Khoa hoc C8 dai Hoa Ky



Tai sao chung ta can quan tam tJi "g‘
khang thuoc trir co
Yéu cau thay déi cdc phuong thirc quan ly cé dai va cay trong
Tang chi phi quan ly co dai
Giam so luvong cac lua chon thudc trir co kha thi

Thiét hai t&i nang suat va thu nhip tiém nang

Photo credit (far left): Cotton planted
into ultra-narrow rows in rye residue.

Image number 1319008 at
www.invasive.org.
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Hién trang vé khang thudc trur co

Hién khong cé thudc tir ¢ nao co co ché tac dong
mai dang duoc nghién clru thir nghiém. Hoat chat
thudc trir co vai co ché tac dong mdi nhat duorc gidi
thiéu cach day 20 ndm; do dé chuiing ta bat budc phai
dwa trén cac thudc trir cd hién cé dé cé phuong an
quan ly trong twong lai gan.

SO luong co dai khang thudc trir cd dang tiép tuc tang
trén toan thé gidi.

SO luong co dai co kha nang khang nhiéu hon mét
loai thudc trir co cling dang tang.




Biéu do gia tang theo thoi gian vé tinh khang thudc

clia co dai trén toan cau
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Chong lai kha nang khang thudc trir co
trén toan cau

Do viéc lam dung thudc dé xtr ly co dai, quan thé cd
dai cé tinh khang doi v&i nhiéu hon 1 loai thubc trir
c6 dang tang trén toan cau.

Toan nganh ndéng nghiép can tiép tuc tang cwo'ng
hoat ddng dé hiéu hon vé tinh khang thudc trir co,

S S ’ . \ e o 7 \ o R Anh trén: Giai doan truéng thanh
nam bat, xac dinh ngay tw giai doan sdmva trien ;s i cs tink khang
khai cac chién thuat quan ly dé giam sw lay lan cia  thudc

s ~ ~ ? 7 o7 Ve Photo credit: Aaron Hager, University of lllinois.
cac quan thé co c¢é tinh khang.




Tém tat mot vai diém chinh vé hién trang khang thudc trir co
tai khu vuc Chau A — Thai Binh Dwong (1983 - 2021)

e Tong sd tredng hop khang thudc dwoc bao cdo: 304
e Tong sod loai: 121

« Cac qudc gia phat hién: Nhat Ban (37), Han Qudc (15), Trung Quéc (44), An Do (5), Thai Lan (4), Malaysia
(20), Indonesia (3), Philippines (2), Uc (153) and New Zealand (21).

« Cay tréng: Lua gao, ngili coc, ngd, cai dau, mia duong, dau twong, lan, co dau va tai cac bai chan tha

* Nhirng loai phé bién dwoc bado cdo: Lolium rigidum, Echinochloa spp. Leptochloa spp., Conyza spp. Eleusine
indica,

e Co ché tac dong cha thudc trir cd dwoc bao cdo : ACCase inhibitors (A/1), ALS inhibitors (B/2), Microtubule
Assembly inhibitors (K1/3); Very Long-Chain Fatty Acid Synthesis inhibitors (K3/15); EPSP synthase
inhibitors (G/9); Auxin Mimics (O/4); PSII (C1/5); PSI Electron Diverter (D/22).

, HERBICIDE
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/ COMMITTEE Slide courtesy: Dr. Le Duy. Corteva. Extracted from Weedscience.com
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Uy Ban Hanh Dong vé Khang thudc Chau A
Thong tin chung

e Khang thudc la mét moi de doa ngay cang tang doi vdi tinh bén vitng cla cac san
pham thudc BVTV va CNSH trén toan cau.

¢ Khoéng c6 mot Uy Ban Hanh Ddng nao vé quan ly tinh khang dang van hanh tai hau
hét cac nuwdc Chau A (vi du Uy Ban Hanh Pdng vé Khang thudc Trir cd, Trir SAu hay
Trir Bénh) va cling khéng cd cac t6 cdng tac quan ly tinh khang cap quéc gia.

e Uy Ban Hanh Pong vé Tinh Khang thudc Khu viee Chau A (The Asia-RAC) dugc khoi
xuwdng vao gitra nam 2017 hoat ddng trong khudn khé cla té chirc Croplife nham:
— HO trg cac chuwong trinh toan cau vé quan ly tinh khang thudc
— Thuc day thuec thi cdc phuong thirc quan ly tinh khang déi véi thuéc BVTV
— Thanh l4p (hodc téi thiét |ap) cdc t6 cdng tac cla tirng qudc gia

T6 chirc UNEP d3 liét ké van dé khang thudc BVTV tao ra de doa tdi sdn xuat néng nghiép toan cau
& mirc nghiém trong th 3 bén canh x6i mon dat va 6 nhiém ngudn nudec.
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Gidi thiéu Uy ban Toan cau cho Chuong trinh Hanh dong vé Quan ly tinh \"’ﬁ‘/
Khang Thuéc trir cé (HRAC)

St ménh, Cdc hoat déng Uu tién va Nguén luc

Gidi thiéu S&* ménh cua chung toi

Uy ban Hanh déng vé Quan ly Tinh Khang Cung cap thong tin toan dién vé tinh
Thudc trir cd toan cau — (Herbicide Resistance khang clia.co dai va cac phuong thirc
Action Committee - HRAC) |a mdt to chirc quan'ly tinh khang tot nhat hién nay t&i

quoc té duoc sang 1ap bdi nganh thudc BVTV  cdc doi tac trong khu vire va cac chuyén
nham day manh san lugng va chat lwgng s3n  gia trén toan thé gidi.
xuat ndng nghiép trén toan thé gidi qua cac nod
lwc gidm thiéu khd ndng phat trién tinh khang
thudc cla cd dai.
e T e
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Céc thanh vién clia HRAC khu vie Chau A \"’/}) S

Coéng ty thanh vién Dai dién

BASF — Sudakir (Indonesia) Eh_aig ho B CS
uis Camacho Bayer

Bayer Crop Science — Ramisis Fulgencio (Singapore) (Singapore)

Corteva — Le Duy (Vietnam) ) ) . )
Trieoong nhom Truyén Thong
FMC - Yafei Pan (Singapore) TBD

Syngenta — Susan Knight and Wu Ben (Singapore) _ _ _
Crop Life Asia Stewardship

Lead
Delisa Jiang (Singapore)

Pham Vi hoat d(’jng: Trung Quéc, khu viee Nam A, cac nwdc Ddng Nam A, Han Quéc, Dai Loan.
HRAC Nhat Ban hién dang trong qua trinh gia nhap vao chwong trinh chung ctia HRAC khu vue Chau A.




Cac té chirc thanh vién HRAC’s "

[ US HRAC ] { Europe HRAC ]

[ Japan HRAC ]

[ Asia HRAC ]

[ Mexico HRAC ]

{ South Africa ]
][ Brazil HRAC ] HRAC

[ Argentina
HRAC

[ HRMRG ]
Australia

current [ Paraguay ]

HRAC

being organized
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Uu tién cua chung toi:

Thiét Idp hé théng phén loai dwa trén Co’ ché tac déng cua thuéc trir co




Hé théng phan loai dwa trén co’ ché tac dong la gi &
tai sao hé thong nay quan trong?

* Co ché Tac dong (MoA) md ta cach thirc ma moét loai thudce trir cd
s& hoat dong dé loai bd/ phong trir cd dai phat trién — bat ké 13 _ _
bang cach gidn doan mot quy trinh sinh hoc cu thé nao dé hay tc o yr e sl
ché mot s6 enzym nhat dinh. TR \

e Hé thdng phan loai dwa trén MoA sé tap hop cac loai thudc trir cé f /‘—]ﬁ
c6 cung MoA va cung cip cac hudng dan trén nhin gitup néng dan [
c6 thé lya chon loai thudc trir cd phu hgp va hiéu qua nhat véi "1 Herbicide .
nhu cau canh tac cla ho. = pe—

* NOng dan cang st dung nhirng loai thudc trir cé cé cung MoA cang =
thuong xuyén, thi khd ndng phat trién tinh khang s& cang cao tai = L TR e
khu vue ho trir co. Do dd, s& dung luan phién va két hgp nhiéu loai
thudc BVTV c6 nhirng co ché tac dong khac nhau sé [a mot giai
phdp hiéu qua dé tri ho3n va ngan can kha ndng phat trién tinh
khang clGa co dai
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Poster vé hé thong phan loai theo MoA cua HRAC "9

Poster nam 2010
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Poster nam 2020

HRAC Mode of Action Classification 2021

Light Activation of ROS®

Inhibition of Photosynthesis at PS Il

e D1 Sarine 2 bingersfana
other non-hisscins 215 bindsrs)




Nhirng thay dodi vé Dan nhan Thudc trir ¢
theo MoA )
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HERBICIDE

Théng tin co ban

Tai sao can thay doi hé thong phan loai Thudc trir cé
theo co’ ché tac dong

Bang phan loai thudc trir co theo MoA gan day nhat ciia Uy Ban Hanh
Pong vé Khang thudc trir cé dwoc trién khai tir ndm 2010. Tdi nay, viéc
thay d6i va cdp nhat bang phéan loai |3 can thiét dé thé hién cac hoat chat
md&i va dam bao hé thong phan loai dap (ng kip thoi véi nhitng thong tin
va kién thirc cdp nhat cling nhu duy tri hé thong ap dung thich hop va hai
hoa hon trén toan cau.




o Nhirng thay ddi chinh

Chuyén m3 hod phan loai MoA theo ky tv
chit cai (Alphabe) sang dang s6

Vi du:
Nhom MoA
Inhibition e » 9

Of ALS M3 phan nhém

HRAC cii M3 phan nhém
HRAC mai

v
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Céac vi du khac vé cach phan nhém mét s6 MoA phd bién

Co ché tac dong HRACcii HRAC moi
Inhibition of ACCase (Uc ch& Men ACCase) A 1
Auxin mimics (Auxin gia) o 4
Inhibition of EPSP synthase G :
(Uc ché t8ng hop EPSP)

Inhibition of glutamine synthetase H .
(Uc ch& men téng hgp Glutamine)

Inhibition of PPO (Uc ché& PPO) E 14
Inhibition of VLCFAs

(Uc ché tdng hop axit béo chudi dai) K3 15
Inhibition of HPPD (Uc ch& men HPPD) F2 27

Mot sé thay ddi quan trong khac

B6 sung thém 5 co’ ché tac ddng dwoc phan loai méi

DGi mot s6 tén hod hoc

B6 sung thém 15 hoat chat ma&i
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Nhan MoA moi
[crour JEW HerBicIDE | Pon vi nao dé xuat
HERBICIDE | E thay déi

HRAC chi dinh mot t6 cong tac bao
gdbm cac chuyén gia vé thudc trir cd

=

tlr cac cong ty thanh vién caa
( CropLife Quéc té dé cip nhat bang
. . phan loiaj. Them vao d6, HRAC tong
Herhiche Dé dugc hutng dan vé hop cac dong gép tir cac td chirc
cach ghi nhan dai véi HRAC vung, CropLife Uc cling nhu
o hén hgp thudc hoac cac t6 chire/ hiép hoi vé khoa hoc
bat ky cau hoi nao khac, c6 dai khac tai cdc nuwdc va WSSA
hay truy cap website dé ddm bdo tinh déng thuan

*Some may choose to include

both legacy and new codes. www.h rachObal.C()m

CropLife Y

INTERNATIONAL
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CHU CAl
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LATINH

26

NHOM
MOA MmOl

TRONG VONG

10 NAM TOI

Chuy@n ddi sang dang chir s& dong nghia véi viéc
¢6 chung mot hé thdng ma hoa trén toan cau

26

NHOM

MOA

PUGC CONG NHAN
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Tai sao cin thay doi m3 phan nhém sang
dang so

HRAC cho rang hé théng m3 hod theo dang s6 s& cé tinh tuong
thich toan cau cao hon so véi dang chit cai nhu trudce kia (von

“dwa theo nang chit cai Tiéng Anh hoac Latin).

MOt xem xét khac vé hé thdng ma hoa theo alphabet dé la sy

~ gidi han trong pham vi 26 chi¥ ca. Hién nay dang cé 26 MoA

duoc ghi nhan. Nhwng trong vong 10 nam tdi, chung ta ky vong
sé& cd thém 4 MoA khac duoc thwong mai — hé théng ma hod do
d6 s& khéng thé dap ing.



~ N " o N° ° ’ HERBICIDE
Nhirng hoat dong da trien khai ",‘ RESISTANCE
) ) / COMMITTEE
HRAC toan cau d3a cap nhat hé th6'ng Nhirng thay d6i ké tir lan cdp nhat cuéi nam 2010, bao gém:
A . Ao . - = B6 14 hoat chat méi
phén loai dwa trén MoA méi, cu thé bao © sung 14 hoat chat mo1

A
gom:
ALS HST FAT DOXP VLCFA

=  Thém cac hoat chat mdi
% Cyclopyrimorate Methiozolin Bixlozone Ipfencarbazone Halauxifen

Triafamone Trifludimoxazin Bicyclopyrone

=  Chinh stra/ cap nhat cac MoA — md&i
hodc thay doi phan loai

Tiafenacil N .
Metazosulfuron Fenquinotrione Fenoxasulfone Florpyrauxifen

Tolpyralate

=  Chinh stra tén mot s6 chat hoa hoc

=  Pé xuat chinh sira m3 phan loai MoA
maoi = Thay d6i tén nhém hoa hoc va 4 co’ ché tic dong méi:

n Hai hoa hod hé th6ng madi cia HRAC vdi - Fatty acid thioesterase inhibitors - Uc ché axit béo
WSSA ' thioesterase (cinmethylin)

- Homogentisate solanesyltransferase inhibitors - Uc ché
Homogentisate solanesyltransferase (cyclopyrimorate)

- Solanesyl diphosphate synthase inhibitors - Chat (rc ché
tong hop Solanesyl diphosphate (aclonifen)

- Serine-threonine protein phosphatase inhibitors - Uc ché
serine-threonine protein phosphatase (endothall)
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Ma phan nhém ciia HRAC/WSSA so véi hé théng T &5
ma phan loai HRAC cu

1
2
3
4
5

6
9
10

12
13
14
15
18

A
B

K1
0]
C1,2

C3

F1
F4

K3

Uc ché men téng hop Acetolactate
Ut ché su 1ap rap vi éng

Auxin gia

Chat gan D1 Serine 264 (va cac chat
gan khac khdng phai histidine 215)

Chat gan D1Histidine 215

Uc ché téng hgp Enolpyruvyl
Shikimate Phosphate

Uc ché men téng hop Glutamine
Uc ché men Phytoene Desaturase
Uc ché téng hgp Deoxy-D-Xylulose

Phosphate
Uc ché Protoporphyrinogen Oxidase

Uc ché téng hap axit béo chudi dai
Uc ché téng hop Dihydropteroate

19
22
23
24
27

28

29
30

31

32

33

SHS S

Nhém theo Nhom Nhom theo Nhém
HRAC cil HRAC cii

Uc ché men Acetyl CoA Carboxylase

p
D
K2
M
F2

Khong co

F3

COMMITTEE

Uc ché van chuyén Auxin
Chuyén huéng dién tirtai PS |
Uc ché két hgp vi éng

Khong ghép doi, Bat cap

Uc ché men DioxygeHydroxyphenyl
Pyruvate

Uc ché men khir nuéc Dihydroorotate

Uc ché téng hgp xenlulo

Ut ché axit béo Thioesterase
Uc ché Serine Threonine Protein
Phosphatase

Ut ché téng hop Solanesyl
Diphosphat

Uc ché Homogentisate
Solanesyitransferase

Uc ché chudi Lycopene

Cao ché tac dong chua xac dinh



Mot sd phan loai hoa hoc bi loai bd cia nhém N d3
chuyén sang nhém 15 (Uc ché Chuoi Dai Axit béo)

Tai phan loai acetamides:
diphenamid, naproanilide, va
napropamide thanh nhom chuwa ro
co ché tac dong do mot sb bang
chirng gan day cho thay cac hoat
chat nay khéng phai l1a VLCFA
inhibitors,

Tai phan loai thiocarbamates va
benzofurans (Trwdc day duwoc
phan loai la “Lipid Synthesis
Inhibition — not ACCase”) doi thanh
“Inhibition of VLCFA” ké tw khi cé
nhirng bao cao chi ra day la MoA
cho thiocarbamates va
benzofurans.

HERBICIDE
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| Hoatchat | Phanloaici Phan loai m&i

cafenstrole, fentrazamide,
ipfencarbazone

anilofos, piperophos

pyroxasulfone, fenoxasulfone
indanofan, tridiphane

acetochlor, alachlor,
allidochlor=CDAA, butachlor,
butenachlor, delachlor, diethatyl-
ethyl, dimethachlor, dimethenamid,
metazachlor, metolachlor,
pethoxamid, pretilachlor, propachlor,
propisochlor, prynachlor, thenylchlor
mefenacet, flufenacet

butylate, cycloate, dimepiperate,
EPTC, esprocarb, molinate,
orbencarb, pebulate, prosulfocarb,
thiobencarb=benthiocarb tiocarbazil,

tri-allate, vernolate
benfuresate, ethofumesate

Other and

tetrazolinone
Other

Others

Unknown, other
Chloroacetamides

Oxyacetamides
Thiocarbamates

benzofurans

Azolyl-carboxamides

a-Thioacetamides
Isoxazolines
Oxiranes
a-Chloroacetamides

a-Oxyacetamides
No change

No change



“ Hé thdng phan loai thudc trir cd theo MoA ctia HRAC nam 2010

R

M6t s6 phan loai hoa hoc nhém N bi loai bd da chuyén sang nhém 15

LAy tir poster mai D3 chuyén sang nhém 0 (2) -3 'nhibition of Very Long-Chain
Fatty Acid Synthesis
de e Phosphorodithioate

A Caas P

. [ ) 1 » Benzofuranes J“h

/\ijjl/\( ¥ S N s NK \3\52% /@? Sj\)(ﬂi: amid

Butylate s J EPTC )OI\S/\ Pebulate sj\NJ\/ Benfuresate \,,0 . 0 ?%"J\/a Buiier
e {0 O o™X S ILE .
)Ol\ G o Alachlor it ‘

Y
Dimepiperate ©/\S N Molinate s J\ N Tiocarbazil )]\ Ethofumesate
)\( ©/\ H \/\5 N/\/

0

cl 0 a 0 H 2
%OH Esprocs @ASJ\E\ P ")Y\S);”\J\ wnose 4 B3 chuyén sang nhom 15 (K3) N

& g a-Thioacetamides
Dalapon Orbencarb SiN/\ Tri-allate Thlocarbamates
F . JJC AN
F ) . 2 Ny
F : cl . Thiobencarb = Benthiocarb, ‘Dé Chuyén Sang nhém 1 5 (K3) oﬁs\\e/l\“/
i a-Oxyacetamides
0
Chlorocarb. acids = Lipid synthesis inhibition
A (not ACCase)
Thiocarbamates Oxiranes
, R . A Ny ULy o Sakura®
Da chuyén sang nhém 0 (Z) va lay tir poster moi X
Boxer® lpfen- roe [ Isoxazolines

carbazone

Benzofuranes Azolyl-carboxamides

. 4 WEED
22 /Il South Africa /// Feb 2021 /// % RESISTANCE
COMPETENCE CENTER



Khung thé&i gian trién khail

e Chuyén tr m3d nhém dang chi¥ sang dang so la rat quan trong dé ap dung trén
quy mo lon
e Cac nuwéc xac dinh cac yéu cau cho viéc chuyén doi:
e Phé duyét tlr co quan cé thAm quyén?

e DPiéu phdi bdi cdc cong ty (HRAC tai dia phuong, CropLife va céc to chirc hoat dong trong nganh) dé dat
duwoc déng thudn trong k& hoach trién khai.

Xac dinh cac yéu cau Ap dung quy mé I&n
dé chuyén doi

GROUP JEJ HERBICIDE GROUP HERBICIDE [ crRouP JEI HERBICIDE |

1Cac cong ty thanh vién cta CropLife da tw nguyén dong y dwa biéu twong MoA trén nhan cac san phdm cla
ho bat dau tir 2023.



Thong tin va nguon tai liéu tham khao

. v

HRAC Mode of Actlon Classification 2020 L

1d el s ainimied 3 ha VAl B e )

HERBICIDE I

RESISTANCE
WHO WE ARE HERBICIDE RESISTANCE PREVENTION & MANAGEMENT

PROTECTING CROP &t

YIELDS AND QUALITY
WORLDWIDE

Providing comprehensive information about we
practices available to our regional partners anc
world.

MORE ABOUT US ®

GLOBAL CLASSIFICATION LOOKUP APP
AVAILABLE FOR DOWNLOAD

Dol s P s o vl e bane e, Aty




Sap phat hanh: ,
Video cap nhat hé thong phan loai méi (3’)

Updated Herbicide Mode of Action Classiﬁcaﬁor\
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Cac hoat dong tiép theo

* Hién nay, chi c6 mot s6 nudc cd quy dinh ap dung phan loai va dadn nhan thubc
BVTV dua vao co ché tac ddng, trong d6 cé Uc.

* Chuang t6i khuyén khich va kéu goi cac co quan cé tham quyén va cac nha quan ly
ting cuwdng ho trg ndng dan giai quyét tinh trang khang thudc bang cach quy dinh
dan nhan thudc BVTV theo co ché tac ddng 1a yéu cau bat budc.

« Chung tdi dang phat trién chién Iwgc va ti€p tuc ho tro cac nudc hién dang chuyén
doi sang hé théng phan loai mdi theo sé

* Chuang t6i sé phat hanh cac ban tin cdp nhat thuwong ky vé hé thong phan loai dé kip
thoi théng bdo cac thay doi can thiét va tang co ché chia sé théng tin.

e Chung tdi dang phat trién cac tai liéu, infographics, cac bai trinh bay va dang tai
trén www.hracglobal.com dé ho tro thong tin va cac hoat dong truyén thong.



Cam on.

Gracias.

Thank you.

Grazie.

Vielen Dank.

BIBMR, (Xiéxié ni.)
Yogdic | (Dhanyavaad.)
Terima kasih.

HYUMNE ST IUVE LT, (Arigatdogozaimashita.)
Aauauaat. (Khx khxbkhun.)
Obrigado.

HERBICIDE
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ACTION
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Connect with us at www.hracqglobal.com



http://www.hracglobal.com/

Tién trinh thic day quy
dinh dan nhan theo MoA
tai Chau A,

cap nhat nam 2021

Voluntary: Tw nguyén; Mandatory: Bat budc

Courtesy: Susan
Knight, AFRAC
Chair, Syngenta

Bangladesh Voluntary

Cambodia Voluntary

China Voluntary

India Voluntary

Indonesia Mandatory (HRAC code transition still being
developed)

Japan Voluntary

Korea Mandatory

Malaysia Mandatory

Myanmar Voluntary

Pakistan Voluntary

Philippines !\jlleavgcli:;g?)( (HRAC code transition still being

Taiwan Voluntary

Thailand Mandatory

Vietham Voluntary

Australia Mandatory (agreed to adopt HRAC numerical codes)

New Zealand

Mandatory
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