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Phan loai cac chat diét nAm theo khung khang chéo va
co ché tac dong (MoA)

(bao gdbm ma hoa cho cac nhém FRAC trén bao bi sanpham)

Tuyén bd mién trir trach nhiém

Théng tin k§ thuat trong tai liéu nay duoc cung cap cho céc thanh vién Croplife Qudc té/ Uy ban Hanh
DPong Khang Thudc (RAC), cac t6 chirc khéng phai 1a thanh vién Croplife, cdng dong khoa hoc va nhiéu
nhom céng chdng rong rai.

Méc du Croplife International, CropLife Viét Nam va cac uy ban RACs d3 c6 gang hét strc dé trinh bay thong
tin chinh xac va dang tin cay nhat tai thoi diém phat hanh tai liéu hudng dan nay, nhung ching toi sé khong
ddm bao tinh chinh xac, day du, hiéu qud, kip thoi hodc trinh ty chinh xac cta théng tin d6. Croplife
International va cadc RAC khéng chiu trach nhiém vé hau qua do viéc st dung théng tin trong tai liéu, hodc
vé bat ky khia canh nao vé néi dung nhirng théng tin nay, bao gdm nhung khéng gidi han & nhirng 16i hodc
thiéu sét, tinh chinh xac hodc hop ly cda céc gia dinh khoa hoc, cdc nghién clru hodc cac két luan.

Viéc dwa vao céc hoat chat va sdn pham trong Danh sdch M3 s& ciia RAC dya trén nhitng danh gia khoa
hoc vé co ché tac dong cla ching; viéc nay khong bao gbm bat ky |&i chirng thue cho viéc s dung nao
hodc nhitng danh gia vé hiéu luc cho mdi mot sdn pham nay. CropLife Quéc té va RAC khong chiu trach
nhiém va tir chdi ré rang moi trach nhiém phdp ly déi vdi cac thiét hai duwdi bat ky hinh thirc ndo phat sinh
tir viéc str dung, tham khao hodc dua vao thong tin dwoc cung cap trong huwdng dan.

Viéc phan nhdm céc loai hda chat hodc co ché tac dong trong bat ky khuyén nghi nao cla Croplife Qudc
t&/ RAC khdng duoc hiéu 1a s phén duyét cho viéc sir dung mdt hop chat @ mot quéc gia nhat dinh. Trudc
khi st dung mdi loai hgp chat hodc sdn pham nao dé, moi ngudi dung phai xac dinh tinh trang dang ky va
phé duyét ky hién tai & quéc gia s& tai va tudn thd nghiém ngat cac quy dinh vé st dung da dwoc phé
duyét & qudc gia do.
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GIO1 THIEU

Bang danh sach thudc trir bénh/ trir nAm dudi day dwoc dua ra dua trén co ché tdc déng (MoA) va rii ro
khang thudc cla ching, chl yéu sir dung trong Iinh virc bdo vé thyc vat. Cac chat vi khudn quan trong
nhat cling dugc liét ké. Viéc phan nhdm xem xét co ché tic dong sinh hod nhung déng lwc chinh |a dé xac
dinh cdc khung khdng chéo giita cdc hoa chat.

Nhirng tiéu dé trong bang bén duéi dugc dinh nghia nhu sau:
M3 Co ché Tac ddng - MOA Code

Cac chir cai khac nhau (A dén P, c6 thém s6) dugc sir dung dé phan biét cdc nhdm thudc trir bénh theo
MoA sinh hda cta ching trong 16 trinh (pathway) sinh téng hop ciia mam bénh thuc vat. Viéc phan nhém
duwoc thuce hién dya trén qua trinh trao d6i chat bat dau tir t6ng hop axit nucleic (A) dén chuyén héa thi
cap, vi du: téng hop melanin (1), tiép theo 1a chat cam &ng bao vé thuc vat ky chu (P), cdc phan tlr gan day
vGi MoA chua biét va nguy co khang thuéc chua biét (U, trang thai nhat thai cho dén khi cé théng tin xac
nhan vé MoA va co ché khang thuéc), va hda chat chat (rc ché da vi tri (M). Cac chat trir bénh cé nguén
g6éc sinh hoc dwgc nhém theo MoA chinh theo nhiéu 16 trinh khac nhau. Mdt danh muc mai duoc gidi
thiéu gan day cé tén “Céc chat sinh hoc ¢6 nhiéu co ché tic ddong” (BM) dugc st dung cho céc tdc nhan
c6 ngudn géc sinh hoc véi nhiéu MoA khac nhau.

Vi tri tdc dong va M3 sé - Target Site and Code

Co ché tdc dong sinh hoa sé& duoc cung cdp néu cd. Tuy nhién, trong mdt s6 trudng hop, vi tri muc tiéu
khéng dwoc xac nhan chinh xéc, viéc phan nhédm van cé thé kha thi khi dwa trén 16 trinh /cum chirc ndng
cu thé d3 biét. Viéc phan nhdm ciing cé thé dugc thuc hién dua trén hé so khang chéo trong mot nhém
hodc lién quan dén cac nhom khéc.

Tén nhém — Group Name

Tén nhém duoc liét ké dua trén méi quan hé hda hoc cla cac cau tric dwoc chdp nhan vé ly thuyét (vi du:
S6 tay Hudng dan s dung thudc BVTV). Ching dwa trén cac ngudn khac nhau (cu tric hda hoc, vi tri tac
dong, dai dién chat quan trong dau tién trong nhom).

Nhém Hoa hoc hoac Sinh hoc — Chemical or Biological Group

Viéc phan nhém dya trén nhitng can nhac vé mat héa hoc. Danh phap theo IUPAC va tén Tém tat Héa
chat (Chemical Abstract). Théng tin phan loai cé thé sir dung cho cdc tac nhan cé ngudn gdc sinh hoc.

Tén thuwong dung — Common Name

Tén thudng dung dugc BSI/ISO chap nhan (hodc dé xuat) cho mét thanh phan hoat chat riéng & s& xuat
hién trén nhin san pham theo dinh nghia cta san pham.

Théng tin vé tinh khang - Comments on Resistance

Chi tiét duoc dua ra vé co ché khang (phan t&) va nguy co khang thudc. NEu mét chat cia mot Nhém
dwoc cho 1a cé tinh khang trén dong rudng, thi gan nhu 1a tat c nhwng khdng hoan toan dung rang tinh
khang chéo d3 xuat hién d6i véi cac chat khac clia cing nhédm dé. Ngay cang cé nhiéu bang chirng cho
thdy mirc d6 khéng chéo cé thé khac nhau giita cdc chat trong nhdm va theo loai gdy bénh hodc tham chi
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trong cling 1 loai. D& ndm dwoc thong tin cap nhat nhat vé tinh trang khang va khang chéo ctia tic nhan
gay bénh/thudc trir bénh, can lién hé vdi dai dién FRAC tai dia phuwong, dai dién cla nha san xuat thuéc
hodc chuyén gia tu van vé BVTV. RUi ro ndi tai ddi véi su phat trién khang thudc d6i vdi mét nhédm thudc
trir bénh nhat dinh dugc wdc tinh 13 thap, trung binh hodc cao theo céc nguyén tic dwgc mo ta trong
Chuyén khdo FRAC 1, 2 va 3. Khuyén cdo thuc hién quan ly tinh khang dua trén rdi ro néi tai cda thudc trir
bénh, rdi ro mam bénh va rui ro ndng hoc (xem bang danh séch rdi ro mam bénh cda FRAC

Nhitng danh sach phan loai twong tu vé thudc trir bénh d3 dwoc T. Locke thay mat cho nhém FRAG — UK
(Uy Ban Hanh Béng Khdng thuéc trir bénh, thdng 8 ndm 2001) va bdi P. Leroux (Classification des
fongicides agricoles et résistance, Phytoma, La Défense des Végétaux, S6 554, 43-51, thdng 11 ndm 2002).

M3 s6 FRAC—FRAC Code

Cac sb va chit cai duwoc sir dung dé phan biét cdc nhom thudc trir bénh theo co ché khang chéo cla ching.
Nhitng m3 nay dugc khuyén cdo dung dé xac dinh m3 s6 “NHOM THUOC TRU BENH” trén nhidn san pham
thudc vi du:

I GROUP n FUNGICIDE I

Cac con s6 dugc an dinh chi yéu theo thoi diém dwa san pham ra thi trudng. Cac chit ci dé cap dén P =
chat cdm rng bdo vé thyc vat ky chd, M = chat ¢ ché da vi tri hda hoc, U = co ché tac ddong va nguy co
khéng thuéc chua biét, va BM = chat trir bénh sinh hoc cé nhiéu co ché tac déng. Viéc phan loai lai cac
hop chat dua trén nghién ciru méi cd thé khién cach thirc m3 hod nay khéng con hiéu luc. Didu nay rat cé
thé xay ra trong phan chit U khi mét s6 co ché tac déng dwoc xac dinh rd. dugc lam ré. Khéng st dung lai
cdc m3 nay cho cdc nhdm mdi; can ghi chd bé sung dé xéc dinh viéc tai phan loai mot chat vao mot nhém
mdi.

Cap nhat [an cudi: Thang 3- 2022
Cap nhét tiép theo: Thang 2 - 2023

* Théng tin ban quyén

Danh sdch mé s6 FRAC ¢6 thé duoc sir dung cho muc dich tép hudn/ dao tao ma khéng cén duoc FRAC
cho phép. Tuy nhién viéc s dung tai liéu ndy cho muc dich thuong mai chi cé thé dwoc thuc hién khi cé
sw cho phép trudc, ré rang va bang vin bén cua FRAC.
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VI TRi TAC DONG & - < NHOM HOA TEN THUONG - w < MA
MOA MA s& TEN NHOM HOC/ SINH HOC DUNG THONG TIN VE TINH KHANG FRAC
benalaxyl
benalaxyl-M
_ (=kiralaxyl) | Khang va khang chéo phé bién trén
acylalanines furalaxyl nhiéu loai Oomycetes nhwng co
A PA— thudc trir metalaxyl ché khang chua r5.
tac dong vao RNA bénh metalaxyl-M 4
polymerase (PhenylAmides) (=mefenoxam) Rai ro cao.
oxazolidinones oxadixyl Xelm Hudng dén'Quarl ly tinh
khang Phenylamide cua FRAC.
.g butyrolactones ofurace
©
=] 5. N
z Hydroxy — hydroxy- bupirimate . R\u| ro trung’bmr:. L
g A2 2-ami 2-ami dimethirimol Khang va khang chéo da biét vdi 8
® | tac ddng vao adenosin- ( -am:jno-) (2-amino-) |m(; |r|rr}o bénh phan trang
© ; ) rimidines imidi ethirimo . 1 ",
2 deaminase Py pyrimidines Yéu cau quan ly tinh khang.
@
‘5:' A3 isoxazoles hymexazole
O | tacdongdénTonghop |pateroaromatics| . . . Tinh khang chua rd. 32
2| DNA/RNA (d3 d& xuat) isothiazolones octhilinone
o)
< A4 Chatvi khuan. Tinh khang d3
[ C aa .
S.| tdcdongvaoenzyme | opouvlicacids | carboxylicacids oxolinic acid .. , duac zlet' Y ua 31
'S | DNA topoisomerase loai Rui ro tren ”?m,chii ro. Yeu cau
3 Il (gyrase) quan ly tinh khang.
%
A5
rc ché dihydroorotate Sctrir bé
Thube trir bénh ipflufenoquin Rui ro trung binh t&i cao. 52

dehydrogenase trong
qua trinh sinh t8ng hop
pyrimidine de novo

DHODHI

phenyl-propanol
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NHOM HOA

V| TRi TAC DONG & o . TEN THUONG N o . MA
MOA MA s6 TEN NHOM HOC/ SINH HOC DUNG THONG TIN VE TINH KHANG FRAC
benomyl Tinf1 khéng phd bién trén nhj‘éu
carbendazim ching nam. M6t vai dét bién
benzimidazoles fuberidazole diém tdc dong muc tiéu, chd yéu
, thiabendazole E198A/G/K, F200Y trong gen B-
Cac thubc trir ;
) tubulin.
nam MBC . . , s
(= Methyl Khang chéo duong tinh gilra cac 1
Bl Benzimidazole chat clia ccungf nhdm. Khang
tubulin Corbamates) | .o .| thiophanate | chéodmtinh dSivéiN-pheny
polymerization thiophanate- L. '
methy Rui ro cao.
Xem Huwémg dan Quan ly Tinh Khang
Benzimidazole cia FRAC.
Tinh khdng d3 duoc biét. Dot
B2 bién diém muc tiéu E198K. Khang
tubuln N-pheny! N-pheny | diethofencarb engimidarcles, 10
N carbamates carbamates , '
polymerization R 1o cao.
Yé&u cau quan ly tinh khang.
w
-QE, benzamides toluamides zoxamide
° B3 RUi ro thap tdi trung binh. 2
e tubulin thiazole ethylamlno- Yéu ciu quan ly tinh khéng.
S polymerization carboxamide thiazole- ethaboxam
g carboxamide
@
g B4
S Phan chia t& bao (vi phenylureas phenylureas pencycuron Tinh khang chua rd 20
S tri tac déng chua ro)
@ Céc dong phan 1ap khang dugc
% B5 phat hién trong bénh swong mai
g Pinh vi protein benzamides pyridinylmethyl— quopicoIit;Ie trén cay nho. 43
“-:’ spectrin-like benzamides fluopimomide 50‘ ro :crung binh.
38 Yéu cau quan ly tinh khang.
5 Tinh khang chua rd déi véi
;g- Fusarium graminearum.
2 Dot bién vij tri muc tiéu trong
= cyanoacrylates |aminocyanoacrylates phenamacril gen ma hoa myosin-5 dlu'o‘c tim 47
@ thay trong cac nghién ctru phong
thi nghiém.
B6 RUi ro trung binh dén cao.
chirc nang Yéu cau quan ly tinh khang.
actin/myosin/ Cac phan lap it nhay cdm hon
fimbrin benzophenone metrafenone duoc phat hién trong bénh phén
aryl-phenyl- trang (Blu?r.nerla vaSpI?aerotheca)
Rui ro trung binh. 50
ketones A 2 ., .
o . Yéu cau quan ly tinh khang.
benzoylpyridine pyriofenone
T&i phan loai tir U8, nam 2018
B7
tubulin dynamics pyridazine pyridazine pyridachlometyl Rui ro cao. 53
modulator
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Danh sach M3 s& ctia FRAC® 2022

VI TRi TAC DPONG - . NHOM HOA HOC/ TEN THUONG THONG TIN VE MA
MOA & MA SO TEN NHOM SINH HOC DUNG TiNH KHANG FRAC
imidi .
pyrln;lesmaml pyrimidinamines diflumetorim
c1
phirc hgp | NADH pyrazole- pyrazole-5- Tinh khang d3 duoc biét.
oxido-reductase MET1 carboxamides tolfenpyrad 39
Quinazoline quinazoline fenazaquin
benodanil
phenyl-benzamides flutolanil
mepronil
phenyl-oxo-ethyl ) )
a thiophene amide isofetamid
' pyridinyl-ethyl-
Q benzamides fluopyram
(8] phenyl-cyclobutyl-
pyridineamide cyclobutrifluram
furan- fenf
carboxamides enturam Tinh khang dugc biét dén véi
oxathiin- carboxin mot sO loai ndm trong quan
carboxamides oxycarboxin thé dong rudng va dét bién
thiazole- trong phong thi nghiém.
carboxamides thifluzamide Dot bién diém muc tiéu
benzovindiflupyr trong gen sdh, vi dy H/Y
Q2 SDHI bixafen (hodc H/L) & 257, 267, 272
phttc hop i: (Succinate- fluindapyr hodc P225L, phu thudc vao 7
succinate-dehydro- | dehydrogena fluxapyroxad . tung !oallne?m. )
genase se inhibitors) pyrazole-4- furametpyr Yéu cau Quan ly tinh khang
carboxamides inpyrfluxam
isopyrazam Rui ro trung binh téi cao
penflufen B
penthiopyrad Xem hu’c’rng dan quén |y’
sedaxane tinh khang cia FRAC déi
N-cyclopropyl-N- v6iSDHI.
benzyl-pyrazole- .
carboxamides isoflucypram
N-methoxy-
(phenyl-
ethyl)-pyrazole- pydiflumetofen
carboxamides
pyridine- )
carboxamides boscalid
pyrazine- ) ]
carboxamides pyraziflumid
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cytochrome bcl
(ubiquinol oxidase) tai
diém Qo (gen cyt b)

Qol-fungicides
(Quinone outside

Nhém phu A)

orysastrobin

VI TRi TAC DONG & . . NHOM HOA HOC/ TEN THUONG A - . MA
MOA MA s6 TEN NHOM SINH HOC DUNG THONG TIN VE TINH KHANG FRAC
azoxystrobin
coumoxystrobin
enoxastrobin
methoxy-acrylates . L
flufenoxystrobin | Tinh khang dwoc bist dén trén
p'COXVStrOb”.‘ nhiéu loai ndm. Dot bién diém
- pyraoxystrotfln muc tiéu tai gen cyt b (G143A,
methoxy-acetamide mandestrobin F129L) va céc co ché b sung
2 pyraclostrobiq khac.
I methoxy-carbamates | pyrametostrobin
E: Qol-fungicides triclopyricarb | yp4ng chéo thé hign déi véi
g (Quinone outside kresoxim-methyl e x " . 11
. _ tat ca cac chat thuéc Nhom
Inhibitors) oximino-acetates trifloxystrobin thude trir banh 11
(o] dimoxystrobin ’
phirc hoplllil: oximino-acetamides fenam.lnstroblr) Rui ro cao.
metominostrobin

Xem hwéng dan quan ly tinh
khang chia FRAC ddi véi Qol.

oxazolidine-diones famoxadone
dihydro-dioxazines fluoxastrobin

imidazolinones fenamidone
benzyl-carbamates pyribencarb

- tetrazolinones
Inhibitors;

metyltetraprole

Tinh khdng chua biét. Khong
khéng chéo giira cac thudc trir
nam thudc Nhém 11 trén tat ca

cac dot bién G143A.

RUi ro cao.

Xem huwéng dan quan ly tinh

11A

khang ciia FRAC déi véi Qol.
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VI TRi TAC . . NHOM HOA HOC/SINH | TEN THUONG THONG TIN VE MA
MOA DONG & MA SO TEN NHOM HOC DUNG TiNH KHANG FRAC
imidazol famid Rui ro khang thuéc chuwa duoc
cyano-imidazole cyazotam biét nhuwng duogc cho la & mirc
ca trung binh dén cao (d6t bién
. thudc trir bénh ] ] tai vi tri muc tiéu d3 biét & cac
phu: hop ”||3: . Qil- sulfamoyl-triazole amisulbrom sinh vat mé hinh). 21
Cy(t°;_ rome be (Quinone Yéu cau Quan Iy tinh khang.
ud lquinone. inside Khéng cé phd trung 13p voi
reductase) tai Inhibitors) picolinamides fenpicoxamid thudc trir bénh Oomycete
diém Qi florylpicoxamid | cyazofamid va amisulbrom
binapacryl T khine chua bid
dinitrophenyl- crotonates | Meptyldinocap Tin ang chua plet' Hoat
s dinocap ddng acaricidal.
phan téch qua Ru’i ro tf:ép.Tuy r)hiénAtl’nhm s
trinh phét kho 2,6-dinitro-anilines fluazinam kha?.g da du‘.o’c? xac [‘ha[‘ doi
= hod v&i Botrytis @ Nhat Ban.
@ 04 oxy
o oA - .
= . Tai phan loai vao nhém U 14
-3 ~hyd f j
3 (pyr.-hydrazones) (ferimzone) V30 n3m 2012
©
T cé -
3] (rc ché qué trinh entin acetate Mot vai trusn .
x . . C g hop khang
3 H h . f hi .
photphoryl héa opc ?t cac hop chat tri-phenyltin entinc .orlde da duoc biét. 30
oxy, ATP organotin fentin R{i ro thap téi trung binh
tong hop hydroxide P &
¢ thiophene-
van chuyn ATP | carboxamides thiophene- carboxamides silthiofam Tinh Ifhang7 .da du’?’c bao 38
(d& xuat) cao. Ruiro thap.
c8 Khong khéng chéo véi thuéc
phirc hop lll: thudc trl‘,r. bénh N c#et nar’rlQoI. i
cytochrome bcl QoSlI (Quinone Rui ro khang thuéc dugrc cho la
(ubiquinone ou'ts'lde triazolo-pyrimidylamine | ametoctradin tw truurjg l::t]h dA(ind'ci\o )(thuoc 45
reductase) tai diém I'nhlbltor{ _oJec e,mT, ,Ie}:nkh ,
Qo, stigmatellin s'tlgfnatellm Yéu cau Quan ly tinh khang.
binding sub-site binding type)
Tinh khéng d3 biét déi véi
Botrytis va Venturia, & té &
D1 AP - fungicides cyprodinil Oculimacula.
sinh t6ng hop (Anilino- anilino-pyrimidines mepanipyrim RUi ro trune binh 9
methionine (dé Pyrimidines) pyrimethanil Xem Huréng dégn Qué.n Iy
xuat) (gen cgs) tinh khang ctia FRAC ddi
.g v@i Anilinopyrimidine.
o D2 .
2 | tnghopprotein | paqy | enopyranuronicacid blasticidin-S T knang ihap 191 trune 23
> (ribosome as antibiotic binh. Yéu cau Quan ly tinh
< NSO antibiotic khang
€ | _termination step) :
©
£ D3 Tinh khang d3 biét & mam
© < ; hexopyranosyl I bé&nh ndm va vi khuan (P.
o tong hop protein . c ,
3 (ribosome antibiotic hexopyranosyl antibiotic kasugamycin glumae). Rii ro trung binh. 24
o0 initiation step) Yéu cau Quan ly tinh khang.
2 D4
a ) ) lucobVranosvl Diét khuan. Tinh khang da
prc)(tgkl)n synthesis & an'fi\t;iotic Y glucopyranosyl antibiotic | streptomycin biét. Rui ro cao. 25
ribosome, A w 21 .
initiation step) Yéu cau Quan ly tinh khang.
D5 Diét khuan. Tinh khang da
protein synthesis tetra.cy_/ch.n € tetracycline antibiotic oxytetracycline I?'EtlARu' roqcao,. , 41
(ribosome, antibiotic Yéu cau Quan ly tinh
elongation step) khang
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VI TRI TAC DONG & o . NHOM HOA HOC/ SINH| TEN THUONG A = < MA
MOA MA s6 TEN NHOM HOC DUNG THONG TIN VE TINH KHANG FRAC
o ] Khang vdi quinoxyfen d3 biét.
aryloxyquinoline quinoxyfen RUi ro trung binh
El aza- Yéu cau Quan ly tinh khang.
truyén tin hiéu naphthalenes Khang chéo tim thiy trong 13
(co ché chua biét) P ' ' o (Uncinula) necator nhung
S quinazolinone proquinazid khéng cé trong Blumeria
=z graminis.
[= ¢
i' E2 Khang duoc tim thay khong
‘%’. MAP/Histidine-‘ thudc trir bénh fenpiclonil thuong xuylérl, co ché'tich ,
5 | Kinase trong truyén PP - fludioxonil - A, UAY' . 1
& | tin hieuthdm thau  |(PhenylPyrroles) phenylpyrroles RUi ro th3p dén trung binh.
(0s-2, HOG1) Yéu cau Quan ly tinh khang.
Khang phé bién trong
Botrytis va trong mét s6 mam
bénh khac. M6t vai dét bién
E PR
3 chlozolinate trong 0S-1, hau hét1365S.
MAP/Histidine- | o dimethachlone 115y 4ng kha bign gitra cac
. " dicarboximides dicarboximides iprodione x .
Kinase trong truyén rocymidone chat trong nhém. 2
tin hiéu thdm thau procymico
vinclozolin

(os-1, Daf1)

Rui ro trung binh to'i cao.
Xem Hwéng dan quan ly
tinh khang cla FRAC ddivéi
Dicarboximide.
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V| TRi TAC DONG - . NHOM HOA HOC/ TEN THUONG THONG TIN VE MA
MOA & MA sO TEN NHOM SINH HOC DUNG TINH KHANG FRAC
F1 trwde dé la dicarboximides
edifenphos , . oL 2 A
2 phosphoro- phosphoro-thiolates iprobenfos (IBP) TA',nh kfjang\da b,'fet Vol r:\ot SAO
thiolates nam ddc thu. Ruiro thap dén
. pyrazophos . . Y,
sinh tong hop trung binh. Yéu cau Quan ly 6
phospholipid, Dithiolanes dithiolanes isoprothiolane tinh k,hang neuAsu' d}{ng tren
methyltransferase cac mam bénh riro.
biphenyl
. chloroneb
thuoc trir ben.h dicloran
AH - (Aromatlc quintozene Tinh khéng da blét voi mét 56
- F3 Hydrocarbons) aromatic hydrocarbons (PCNB) nam. Rui ro thap dén trung
. peroxid hda t& bao (chloropl'ﬁ'enyls, tecnazene binh. Cac khung khang chéo 14
£ (d& xuat) nitroanilines) (TCNB) phirc tap do phé hoat déng
23 tolclofos-methyl khac nhau
-1
c
g heteroaromatics 1,2,4-thiadiazoles etridiazole
5
S
o F4 .
'S ’ ’ lodocarb RUi ro thap dén trung binh
£ | thdm mang té bao, | Carbamates carbamates propamocarb ulro thap el’ ’uhgkh’ : 28
§. axit béo (d& xust) prothiocarb Yéu cau Quan ly tin ang.
[=
'§ F5 trude dé 1a thube trir ndm CAA
€ F6
Lo . ~ A .
~ | chat gay rdi loan vi
fg_ sinh vat trudc do la cac chung Bacillus amyloliquefaciens (Ma FRAC 44); tai phan loai vao nhom
= cla mang té bao BMO2 vao ndm 2020
@ mam bénh
2 F7 trwée dé chiét xuit tir Melaleuca alternifolia (ddu tra xanh) va dau thyc vat (eugenol,
(8]
& pha v& mang té geraniol, thymol)
3 bao FRAC Nhém ma 46, tai phan loai vao BM01, nam 2021
(0.
2 khéng sinh khang ndm Tinh khine d3 bidt
Q macrolide lwdng tinh tlr . R & N o
_2' F8 Strept. lensi natamycin St dung trong ndng nghiép, 48
| Jién két terol Polyene reptomyces natalensis (pimaricin) thuc pham va y té tai chd
S Ien ket ergostero hodc S. chattanoogensis ; ; :
-
E ? . z ~
OSBP| Rui r(? khang thu9c du‘gc
A | cho la tlr trung binh dén
F9 protein lién két| . . . . S o PN
s . piperidinyl-thiazole- oxathiapiprolin cao (thudc rc ché mot
can bang ndi moi oxysterol . i fl ioroli didm). You & 2n IV tinh 49
lipid va van trc ché tuong IS0xazolines uoxapiprolin iem). eukchay Quan ly tin
- . a5 ~ khang.
chuyén/luu trir ong (Trudec dé thude U15).
F10
tuong téc véi phan
Iip\id cﬁla' méngAté polypeptide , 51
bao, vai da hiéu doan protein polypeptide ASEBIOF01-02 Tinh khang da biét

(rng trén toan ven
clia mang té€ bao
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VI TRi TAC DPONG o < NHOM HOA HOC/ 2 N R THONG TIN VE MA
MOA & MA s6 TEN NHOM SINH HOC TEN THUONG DUNG TINH KHANG FRAC
piperazines triforine
o pyrifenox
pyridines pyrisoxazole Cé sy khac biét lon trong
_ . ph8 hoat déng clia thuéc
pyrimidines fenarimol nuarimol trir bénh DMI.
imazali Tinh khdng d3 biét trong
imidazoles oxpoconazole nhiéu ching ndm khac
hp:efurazilate irol nhau. M6t vai co ché
prochloraz triflumizole khang d3 biét bao gobm céc
azaconazole bitertanol| ~d6t bién diém trong gen
bromuconazole cyp51 (erg 11), vidu
cyproconazole V136A, Y137F, A379G,
difenoconazole 1381V; chat thic day
Gl thudc trir banh diniconazole cyp51; chat van chuyén
DMI- epoxiconazole ABC va chat khac.
C14- demethylase |(DeMethylation etaconazole . N
trong sinh tng Inhibitors) fenbuconazole NO\I chung nén chap nhan 3
hon sterol fluquinconazole rang co su khang chéo
: SBI: Class | flusilazole flutriafol gitra cac th}JOC trir bénh
(erg11/cyp51) ( ) triazoles hexaconazole DMI dé kiém sodt cung
imibenconazole mot loai ndm
ipconazole !
mefentrifluconazole Thudc trir bénh DMI Ia
g metconazole chat rc ché sinh téng hop
£ myclobutanil Sterol (SBIs), nhuwng cho
- penconazole thay khong ¢ khang chéo
s propiconazole v&i cac phan I6p SBI khac.
] simeconazole
& tebuconazole RUi ro trung binh.
- tetraconazole
~<§ triadimefon Xem Hwéng dan Quan ly
< triadimenol tinh khang SBI cia FRAC.
o triazolinthiones trltlf:onazole
O prothioconazole
aldimorph dodemorph|  Giam d6 nhay cdm déi véi
G2 morpholines fenpropimorph bénh phan trang.
) tridemorph Khang chéo tim thay trong
chat khar A14 va amines nhém nhuwng khéng xay ra
ST (“morpholines”) — v&i cac 16p SBI khac. 5
isomAer;S tron piperidines fenpropidin piperalin
i tng hop . |(SB1:Phan 16p 1) Rii thp t61 trung binh.
sterol (erg24, erg2) spiroketal-amines spiroxamine Xem Hirong dan Quan 1y
p p tinh khang SBI cta FRAC.
thuéc trir bénh
G3
KRI hydroxyanilides fenhexamid i :
hat khir 3-k (KetoReductase Rui ro thap téi trung binh. 17
Ckf?;r m:’th;/lectz' Inhibitors) Yéu cau quan ly tinh khang.
amino-pyrazolinone fenpyrazamine
(erg27) (SBI: Phan I6p ll)
G4 Tinh khang chua biét,
thiocarbamates pyributicarb hoat déng trir bénh va
squalene- trur co.
18

epoxidase trong
sinh t6ng hop

(SBIphan lap IV)

Chi d8i vé&i thudc trir bénh y

sterol allylamines naftifine terbinafine té,
(ergl)
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VI TRi TAC PONG 2 . NHOM HOA HOC/ TEN THUONG THONG TIN VE MA
MOA ; o TEN NHOM ; N . p
& MA SO SINH HOC DUNG TINH KHANG FRAC
H3 Trwdce d6 1a glucopyranosyl antibiotic (validamycin) tai phan loai vao nhém U18 26
2 " Tinh khang d3 biét.
® . peptidyl pyrimidine . Fm io trurjg b!nP’\. 19
< . » polyoxins leosid polyoxin Yéu cau quan ly tinh
5 tong hop chitin nucleosidae khang.
=]
o ] . 5L
o . o . dimethomorph Tinh khang da biét trong
fo cinnamic acid amides flumorph pyrimorph Plasmopara viticola nhung
,<§ khong déi véi
£ thudc trtr ndm o benthiavalicarb Phy’tophth’ora .iirfesfanf.
@ H5 CAA- valinamide iprovalicarb Khang chéo giira tat ca o
I . z . 7 .
. . (CarboxylicAcid carbamates valifenalate céc chat trong nhom CAA
tong hop cellulose ; , .
Amides) RUi ro thap tdi trung
delicacid amid di id binh.
mandelic acid amides mandipropami Xem Huéng d3n Quan Iy
tinh khang CAA cia FRAC.
1 MBI-R isobenzo-furanone fthalide
(Melanin
o khir trong sinh tng ?i(;s.yllor-lthesis pyrrolo-quinolinone pyroquilon Tinh khang chua biét. 16.1
s hop melanin nhibitors— triazolobenzo- )
@ Reductase) thiazole tricyclazole
< cyclopropane- .
S 2 MBI-D carboxamide carpropamid Tinh khang d3 biét.
> (Melanin . . RUi ro trung binh. A
p= khir &mtrong sinh BIOS.yr?theSIS carboxamide diclocymet Yéu cau quan Iy tinh -
g téng hop melanin Inhibitors— khéng.
TE; g hop Dehydratase) propionamide fenoxanil
o .
13 Tinh khang chua biét.
£ 13 MBI-P
‘19: (Melanin Additional activity against
- téng hop Biosynthesis . bacteria and fungi
trifl thyl- : : 16.3
polyketide trong Inhibitors— nc:r%rao;at\(/e tolbrocarb through induction of hAOSt
sinh t8ng hop Polyketide P plantdefence. Hoat dong
melanin synthase) b6 sung chong lai vi khuan

va nam bang viéc cdm tng
bao vé cay ch
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VI TRi TAC DPONG - . NHOM HOA HOC/ TEN THUONG THONG TIN VE MA
MOA & MA sO TEN NHOM SINH HOC DUNG TiNH KHANG FRAC
benzo- -thiadi ,
P01 thiadiazole benzo('gjljac)mazole acibenzolar-S-methyl Tinh khang chua biét. P01
salicylate-related (BTH)
probenazole (ciling
P 02 benzisothiazo benzisothiazole hoatﬂdon‘g kh’ang Tinh khang chua biét. P 02
salicylate-related le khuan va khang
nam)
‘ P03 thladlazolle- thladlazo!e- tiadinil isotianil Tinh khang chua biét. P03
salicylate-related carboxamide carboxamide
P04 ’
= polysaccharide hop chat ty polysaccharides laminarin Tinh khang chua biét. P 04
S elicitors nhién
& "
@ P05 hon hop, chiét xuat chiét xust tir
> e , ethanol Reynoutria , . .
K] anthraquinone chiét xuat . , Tinh khang chua biét. P 05
3 . thuc vat (anthraquinones, sachalinensis (ha thd
) elicitors e resveratrol) 6 khéng 16)
; bacterial Bacillus mycoides
8 Bacillus spp. isolate J
a ~ PO6 vi sinh vat thanh t€ bao cla Tinh khang chua biét. b 06
microbial elicitors fungal chung
Saccharomyces spp. Saccharomyces
cerevisige LAS117
M6t vai truong hop
ethyl phosphonates fosetyl-Al khang dugc bdo cdo trén
P07 mot s6 mam bénh, Rdiro
hosphonat thap. Tai phan loai tir P07
phosphonates phosphonates phosphorous acid va P nﬁém ’
muol U33,n3m 2018
o o _ ) kich hoat SAR & ca dong
P 08 isothiazole isothiazolylmethyl dichlobentiazox trén va dudi clia SA. Tinh P08

salicylate-related

ether

khang chua biét.
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VI TRi TAC

A ~ o . NHOM HOA HOC/ TEN THUONG A - ‘ MA
MOA TEN NHOM : N THONG TIN VE TINH KHAN
o DQNG,«& MA 0 SINH HOC DUNG ONG G FRAC
SO
Tinh khang d3 dwoc mé ta.
chua biét cyanoac.etamlde— cyanoacetamide-oxime cymoxanil SUI o thari tdlltr,ung b|r,1h. 27
oxime Yéu cau quan ly tinh khang.
formerly phosphonates (FRACcode 33), reclassified to P07 in 2018
’ tecloftalam ’
chua biét axit phthalamic phthalamicacids (Bactericide) Tinh khang chua biét. 34
E’ chua biét benzotriazines benzotriazines triazoxide Tinh khang chua biét. 35
c
2 » benzene- benzene- . ) ) »
§- chua biét sulfonamides sulphonamides flusulfamide Tinh khang chua biét. 36
5
ko] ~ . . . . . . . . L
= chua biét pyridazinones pyridazinones diclomezine Tinh khang chua biét. 37
XM
:E trwdc do la methasulfocarb (FRACcnhdm 42), tdi phan loai sang nhém M12 vao nam 2018
2
(8]
S chua biét phenyl- ' . Khang trong Sphaerotheca.
_§ § acetamide phenyl-acetamide cyflufenamid Yéu c3u quan ly tinh khang. U 06
22 s
a0 <9 Tinh khang da biét trong
S ¥ [ phdvemangté Venturia inaequalis. Rui ro
QD + by Y x, ~ s. \ ~ A
B8 3 bao (dé xuat) guanidines guanidines dodine thap tor: tru,bg, blnh.,Yeu cau u12
2 < quan Iy tinh khéng.
o %
(%]
g < Khdng trong Sphaerotheca va
3 hua bit thiazolidi cyano-methylene- flutianil Podosphaera xanthii. Yéu cau | U13
o chua bié iazolidine thiazolidines utiani quan Iy tinh khang.
o
@. » pyrimidinone- pyrimidinone- ) Tinh khang chua biét (truéc
< chua biét hydrazones hydrazones ferimzone dé nhém C5). uia
X0
i phirc hop 11 Khdng khang chéo téi Qol.
5 cytochrome Tinh khang Chl?fa biét nhung
< | bcl, vitrilién 4-quinolyl- duoc cho la @ mirc trung u16
= két chua biét acetate 4-quinolyl-acetates tebufloquin binh. Y&u ciu quan ly tinh
Q N .
2 (d@ xuat) khang.
O
=2 .
Tinh khang chua biét. Khong
chua biét tetrazolyloxime tetrazolyloximes picarbutrazox khang chéo tdi PA, Qol, CAA. Uiz
chua biét Tinh khang chua biét. Dé xuat
(Uc ché glucopyranosyl glucopyranosyl . . bao vé cay chi bang trehalose
trehalase) antibiotic antibiotics validamycin (trudc d6 nhom H3). u18
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VI TRi TAC - . NHOM HOA HOC/| TEN THUONG A e . MA
MOA DC}NG 2 MA s6 TEN NHOM SINH HOC DUNG THONG TIN VE TINH KHANG FRAC
(Y] < . iy
S ;g- dau khoéng, dau
£ ¢ Chua biét da dang da dang httu co, mudi vé co, Tinh khdng chua biét.
x nguyén liéu cé NC
ngudn géc sinh hoc
vo co “ A
(electrophiles) v co dong (mui khac) M 01
vd co A Ciing 4p dung cho phirc hgp dong
(electrophiles) Vo co sulphur hitu co M 02
amobam
ferbam
mancozeb
dithiocarbamates maneb
va cac chat lién | dithio-carbamates metiram
quan and relatives propineb
(electrophiles) thiram M 03
zinc thiazole
zineb
ziram
captan
phthalimides phthalimides captafol M 04
‘= (electrophiles)
S folpet R s
: h e thwong dworc coi la nhom co
s chioronitriies _ nguy co thdp ma khong cé bat ky
oo (phthalonitriles) chloronitriles . o L ia , P
S e e chlorothalonil dau hiéu khang thuoc trir bénh
© X _ (unspecified (phthalonitriles) : M 05
8 hoat dong da vi mechanism) nao.
o tri
s sulfamides ) dichlofluanid
b (electrophiles) sulfamides tolylfluanid M 06
m.
S — .
= ?rlr?égnuane“lldlrgis bis-guanidines guazatine
E ché’tgtégy Zira)l g iminoctadine M 07
o
S triazines
“© e ,
2 (co ch;irc]E;,ra xac triazines anilazine M 08
quinones )
(anthraquinones) quinones dithianon M 09
(electrophiles) (anthraquinones)
quinoxalines quinoxalines chinomethionat/
(electrophiles) guinomethionate M 10
maleimide maleimide fluoroimide
(electrophiles) imi uoroimi M 11
thiocarbamate . tai phéan loai tlr nhém U42vao
(electrophiles) thiocarbamate methasulfocarb n%m 2018 M 12
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vat

terpene alcohols and

(trwdc d6 nhém F7)

VI TRi TAC - . NHOM HOA HOC/ TEN THUONG A o . MA
MOA PONG & MA SO TEN NHOM SINH HOC DUNG THONG TIN VE TINH KHANG FRAC
nhiéu hiéu &ng . y , y
& tré? chatvan chiét XuAat polypeptide (lectin) chlst xudt tlr 1a Tln}’,l kha,ng c,hu'a biét.
< chuy&n mang ion; thue vat mam cla cay (trwdc d6 nhdm M12).
8 hiéu (rng thai sat lupin (“BLAD”)
@
<
o -
8 @ | anhhudng dén phenols,
3 30 t&r nAm va & i tract fi .
@ 5 |paotirndmvadng . sesquiterpenes, e o Tinh khéng chua biét,
< f mam, cdm &ng chiét quat trlterpenglds, winglea
;§ 5 | bao vé thuc vat thuc vat coumarins glutinosa
e ~: v v
22 chiét xudt tir
.'E © Melaleuca BM 01
o pha v& mang té alternifolia
ki) \,\ A N
5 bao, thanh té& bao, ) terpene (dau cay tra) ) ,
ﬁ kich thich co ché chiét xu4t thuc hydrocarbons, Tinh khang chua biét.
=
o

cam &ng bao vé
cay tréng

terpene phenols

d3u thye vat (hdn
hop): eugenol,
geraniol, thymol
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VI TRi TAC 2 . NHOM HOA HOC/ TEN THUONG THONG TIN VE x
MOA | 5oNG & MASG | TEN NHOM SINH HOC DUNG TINH KHANG MAFRAC
T. atroviride
ching1-1237
chdng LU132
ching SC1
ching SKT-1
chdng 778
nam T. asperellum
Trichoderma spp. chiing T34
ching kd
T. harzianum
chling T-22
= T.virens
3 strain G-41
=3 C.rosea
= nam >
S chung 11446 thay d&i danh phap tir
& Clonostachys spp. > v phap
g ys spp chung _CR'7 Gliocladium catenulatum
@ " C. minitans sang Clonostachys rosea
K= nam chiing
9 Coniothyrium spp. CON/M/91-08
[
%0 3
é nam H.uvarum
~ . Hanseniaspora ’ i : i&
s nhidu hidu tng P chiing BC18Y Tinh khang chua biét.
- g 514 (vi d Spp.
g _ |duocmota ,('V', u, . T. flavus
£ 3| khongphaiap o nam chlng SAY-Y-94-
= dung cho tat ca vi sinh vat Talaromyces spp. 01
E 2 nh::n sir;]hkhlot{):h ching i Khud nam S. cerevisae
8 2 lcanh tranh, ky sinh [(ching vi khuan ’
& o .. A, , . o L Saccharomyces ching LASO2 1
g tring ndm, khdng  |séng hodc chiét spp y chiing DDSF623 Bacillus
& £ [sinh, pha v& mang Xuét, chat ' amyloliquefaciens tai
w 2 | bdilipopeptide chuyén hda) y /.B' ) phan loai tir F6, Ma 44
S 2 |dietnam, enzyme amyloliquefacien vao ndm 2020
3 ly gidi, cam rng S
3 20 va C4 ’ ching QST713 ,
Q bao vé cay chu h f CI);ZBZ4 déng nghia véi Bacillus
£ ¢ ’u g amyloliquefaciens la
° ) Ch“';‘g MBI600 Bacillus subtilis va B.
S vi khuan Bacillus chung D747 subtilis var. BM 02
< spp. chlng F727 amyloliquefaciens
= chldng AT-332 (trwdc d6 phéan loai
~<§ B. subtilis taxonomic).
E ching
s AFS032321
@ chiing Y1336
chdng HAI-0404
vi khuan Erwinia spp.
(peptide) PHC25279
vi khuan G. cerinus
Gluconobacter spp. chiung BC18B
vi khuan P. chlororaphis
Pseudomonas spp. strain AFS009
S. griseovirides
vi khuan chiing K61
Streptomyces spp. S. lydicus
ching WYEC108
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