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Linh vuc k§ thuit dwoc dé cap

Sang ché dé cap dén phuong phap phong trir cic loai co khang hodc chiu thude
diét co bang cach 4p dung thudc diét co (+)-2-exo-( 2-metylbenzyloxy)-1-metyl-4-
isopropyl-7-oxabixyclo[2.2.1]heptan, chit dong phan déi anh riéng biét bat ky hodc hdn
hop khéng triét quang bat ky cila cac chit ddng phan ddi anh néu trén. Phuong phap néu
trén ddc biét thich hop trong bao vé ciy tréng. Sang ché ciing dé cap dén cac t6 hop diét

6 cu thé bao gém thudc diét c6 néu trén.
Tinh trang ky thuit cia sang ché

Cac truong hop co khang thude diét co dang tré nén ngay cang phd bién. Cac kiéu
sinh hoc nay van sng s6t sau khi ap dung thude diét c6 véi lidu lwong ma lidu luong
nay thong thudng tao ra tac dung phong trir hiéu qua ddi véi cac loai nay. Cac kiéu sinh
hoc ¢6 khang thudc 13 hau qua ciia cac qua trinh tién hoa co ban. Céc ca thé trong loai
thich nghi tdt nhat voi thue tién cu thé duogc luya chon va sé gia ting vé qur?m thé. Mot
khi quﬁn thé c6 duoc tiép xtc voi thude diét co ma mot hodc nhiéu thue vat da khéang
thubc diét co nay mét cach ty nhién, thi thude diét c6 phong trir cac ca thé nhay thudc,
nhung cho phép cac ca thé khang thudc séng sét va sinh san. Véi viée st dung thube
di¢t co lap lai, thi cac c6 khang thudc ma chung dau tién xuét hién ¢ dang thuc vat hoac
cic mang thuc vt don 1€ trén canh dong c6 thé nhanh chéng lan rong dé chiém wu thé

trong quan thé va tao thanh ngén hang hat giéng trong dat.

Chang han, tinh khang thudc diét c6 trong cac loai co, dac biét 1a co 14 hep, chang
han nhu céc loai Alopecurus myosuroides (ALOMY), Apera spica-venti (APESV) hoic
lodi Lolium (LOLSS) d4 tro thanh mdi quan tim chinh d6i véi cac chu trang trai, gy
kho khin cho viéc phong trir ¢, chang han trong canh tac ngii coe. Cac thude diét co tir
nhom g61n thude trc ché ACCaza va ALS bj tac dong nhiéu nhét boi sy phat trién tinh
khang nhung ciing ca ddi voi cac loai thude diét co khac khau khac.

Tai liéu céng bd Quéc té s6 WO 2007/023099 boc 16 cac hdn hop diét c6 bao gdbm
exo-(+)-1-metyl-4-(1-metyletyl)-2-[(2-metylphenyl)metoxy]-7-oxabixyclo[2.2.1]-

heptan va it nhat mot thude diét ¢6 dinitroanilin, chéng han trifluralin va pendimethalin.
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C6 thé thiy rang, cac hdn hop diét co nay co thé dem lai tic dung phong trir rat tot doi
véi thue vat khong mong mubn, bao gém ca c6 la hep ma cd nay khang hodc chiu dugc

mot sO thuodce diét co.

Tai liéu cong bd Qudc té s6 WO 2007/030886 boc 16 hdn hop diét co bao gom it
nhat mot thude diét c6 dinitroanilin va hop chat diét co véi tén TUPAC 1,4-epoxy-p-2-
yl-metylbenzyl ete ma hop chét nay duoc tin la c6 héa hoc lap thé 1RS, 2SR, 4SR (dugc
goi la cinmethylin) va phuong phap phong trur c6 bang cach ap dung cac hon hop nay.
Vi du 5 boc 19 rang, trifluralin va cinmethylin duoc ap dung riéng 1é va ¢ dang hon hop

1én quén thé c6 hoang hang nim khang dinitroanilin cu thé.

Viéc phong trir co chiu hodc khang thudc diét co bang cach ap dung hon hop bao
gbm (a) axit 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylic
hodc este hoic mudi néng dung cia n6é va (b) chat tic ché axetyl-CoA carboxylaza
(ACCaza) dugc mo ta trong tai liéu US 2014/0031228 Al.

Tuy nhién, van ¢6 nhu cau trién khai thém cac thuc hanh trong phong ngura, lam
cham hodc kiém soét tinh khang thube diét c6 & co.

Ngoai ra, van c¢6 1y do dé cai thién, chang han lién quan dén hoat tinh, phd hoat
tinh va tinh twong hop véi cac thuc vat hiru ich, nhét 1 lién quan dén viéc phong trir cc
kiéu sinh hoc c¢6 khang thudc.

Ban chit k§ thuit ciia sang ché

Do d6, muc dich cua sang ché dé cap dén phong trir hiéu qua cac kiéu sinh hoc co
khéng thude diét c6, dic biét 1a & c6 14 hep khang thude diét co.

Muc dich nita ctia sang ché d& cap dén viéc cai thién hoat tinh diét co dbi véi cac
thuc vat gay hai khong mong mudn va/hodc kha nang tuong thich véi cac thuc vat hiru
ich (dac biét la cay tréng).

Céc muc dich nay va muc dich khac dat duoc bang phuong phap, viéc sit dung va
cac hop phan diét co dudi day.

Do d6, theo mot khia canh, sang ché dé cap dén phuong phép phong trir thue vat
khéng mong mudn, phuong phap bao gom viéc ap dung lén thuc vt hoic noi song clia

ching hoac ap dung 1én dat hodc nudc dé ngan chdn sy ndy mam hodc sy sinh trudng

-3



38355

cua thuc vat khong mong mudn, mot lugng c6 tac dung di€t co cua hop chét (+)-2-exo-
(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan, chat dong phan
d6i anh riéng biét bat ky hodc hdn hop khong triét quang bt ky ciia n6 (thube diét co
A) trong d6, thuc vat khéng mong mudn bao gdm it nhat mot loai cé khang hodc chiu

thude diét co.

Thuét ngit "thude diét co6 A" nhu duoc st dung & diy duoc du dinh bao gom ca
hon hop triét quang (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan (sau day dugc goi 1a "cac chat dong phan exo-(£)-", CAS RN 87818-31-

chit ddng phan déi anh riéng biét bat ky ctia n6 hodc hdn hop khong triét quang bat ky
ctia n6. Hon hop triét quang chira cic phan bang nhau cuia hai chat déng phan déi anh (+)-
2-ex0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]Theptan  (sau day
duoc goi la "chat dé)ng phan exo-(+)", CAS RN 87818-61-9) va (-)-2-exo-(2-
metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]Theptan (sau day duogc goi la
"chét ddng phan exo-(-)", CAS RN 87819-60-1). Céc chat dong phan exo-(+), chit dong
phéan exo-(+) va chit déng phan exo-(-) bao gdm ca ché pham cila chiing va cac dic tinh
diét co duge boc 10 trong tai liéu EP 0 081 893 A2 (xem trong céc vi du 29, 34, 35 va 62).
Phwong phap diéu ché khac ciia cac hop chat nay duge mo ta trong tai lidu US 4,487,945
(xem cac phuong an 46 va 48). Hon hop triét quang (+)-2-exo-(2-metylbenzyloxy)-1-
metyl-4-isopropyl-7-oxabixyclo[2.2.1]Theptan ciing dugc moé ta trong tai liéu The
Pesticide Manual, Fourteenth Edition, Editor: C.D.S. Tomlin, British Crop Production
Council, 2006, entry 157, pages 195-196 vo6i tén chung la cinmethylin, tén JUPAC la
(1RS,2SR,4SR)-1,4-epoxy-p-menth-2-yl 2-metylbenzyl ete va tén tom tit héa hoc 1a exo-
(£)-1-metyl-4-(1-metyletyl)-2-[(2-metylphenyl)metoxy]-7-oxabixyclo[2.2.1 Jheptan.
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Thuat ngir "lugng c6 tac dung diét cd" dé chi lugng cua céc thanh phén hoat tinh,
luong nay da dé phong trir thuc vét khong mong mudn, nhit 1a dé phong trir thyc vt
khong mong mudn trong cac thuc vat canh tac va lugng nay khong gay t6n hai dang ké
cho cac thuc vét xu 1. Luong nhu vy c6 thé thay doi trong mét pham vi rong va phu
thudc vao cac yéu t4 khéc nhau, nhu thuc vét can phong trr, thuc vat canh tac hodc vat

liéu duoc xtr 1y, cac diéu kién khi hdu va ché pham cu thé theo sang ché dugc sur dung.

Céc thuét nglr "thuc vat" va "tham thuc vat", nhu dugc st dung & day, bao gobm ca
hat nady mam, cdy non mdi ndy mam, thyc vit ndy mam lén tir canh chiét sinh dudng va

thwe vat 6n dinh.

Thuat ngl "noi séng", nhu dugc s dung ¢ day, c6 nghia la ving ma tham thuc vat

hodc thyc vat sinh truéng hodc s& sinh truéng & do, dién hinh 14 cinh dong.

Céc thuat ngit "phong trir" va "chdng lai", nhu duge st dung & day, 1a dong nghia.
b | BN 49

Cac thuat nglr "thdm thyc vat khong mong mudn", "thuc vat gay hai", “thuc vat

99 6¢

khéng mong muon”, “co” va “loai ¢6”, nhu dugc sir dung ¢ day, la dong nghia.

Sang ché cling boc 16 viéc su dung hop chét (£)-2-exo-(2-metylbenzyloxy)-1-
metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan, chét déng phan ddi anh riéng biét bat ky
hodc hdn hop khéng triét quang bat ky ciia né (thudc diét co A) dé phong trir cac loai 6

khang hoac chiu thude diét co.

Phuong phap theo sang ché cé thé bao gbm thém viéc 4p dung it nhit mét thude
diét c6 B (nhu duogc xac dinh dudi day) ma no6 khac voi thude diét co A. Phuong phap
theo sang ché c6 thé bao gdm thém viéc ap dung it nhit mot chat ting cudng do twong
thich ciia cay trong C (nhu dugc xac dinh dudi day). Phuong phép theo sang ché co thé
bao gém thém viéc ap dung mot hodc nhiéu chét b tro thong thuong trong bao vé cay

trong (nhu duge xac dinh duéi day).

Theo khia canh khac, sang ché dé cap dén phuong phap phong trir thuc vét khong
mong mubn, phuong phap bao gdm viéc 4p dung lén thuc vt hodc noi sdng clia chiing
hoac ap dung 1én d4t hodc nudc dé ngan chan su nay mam hodc su sinh truong cua thuc
vat khong mong mubn, ché phém chira mot luong co tac dung diét co cua thude diét co

A. Ché pham c6 thé bao gbm thém it nhat mot thude diét c6 B (nhu dugc xéc dinh dudi
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day) va/hodc it nhat mot chat ting cuong d6 tuong thich cua cay trong C (nhu duogc xac
dinh dudi dy) va/hodc mot hodc nhiéu chat b trg thong thuong trong bao vé cay trong

(nhu duoc xéac dinh dudi day).

Theo cac khia canh khéc, sang ché dé cap dén ché pham diét co cu thé chira mot
lwong c6 tac dung diét co cua thudc diét c6 A va cac nhom thudc diét co B nhat dinh

nhu dugc xac dinh duoi day.

Céc phuong 4n khac ciia sang ché trd nén rd rang nho boi phan moé ta, phan vi du
va yéu ciu bao hd. Can hiéu réng, céc diu hiéu néu trén va con dugce minh hoa dudi day
cua dbi tugng theo sang ché co thé dugc ap dung khong chi & dang t6 hop xac dinh trong
mdi mot trudng hop cu thé, ma con ¢ dang cac t6 hop khac, khong di tréch pham vi béao

ho cua sang ché.
M0 ta chi tiet sang ché

Bét ngo 1a, da phat hién ra rfing, hop chét diét co (+)-2-exo-(2-metylbenzyloxy)-1-
metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan, chat ddng phan d6i anh riéng biét bat ky
hoiic hdn hop khéng triét quang bat ky ctia né (thudc diét co A) tao ra viéc phong trur
hiéu qua ddi véi cac loai co khang hodc chiu thude diét co, dic biét 1a cac kiéu sinh hoc
c6 khang thudc diét c6. Chang han, thudc diét co A c6 thé phong trir hidu qua c6 14 hep
khang thudc diét ¢6, chang han nhu cac lodi Alopecurus myosuroides (ALOMY), Apera
spica-venti (APESV), loai Phalaris (PHASS) hoac loai Lolium (LOLSS). Thude diét co
A ciing thich hop dé phong trir ¢ 14 rong khéng thudc diét o, ching han nhu Papaver
rhoeas (PAPRH, anh tic ngd), nhitng loai nay da phat trién tinh khang, nhat 13 khang

cac thude diét co e ché ALS.

Loi ich khac cua sdng ché 1a & chd, thude diét co A co thé duoc sir dung dé phong
trir cac kiéu sinh hoc ¢o voi tinh khang vi tri dich, nhung cling ca voi cac kiéu sinh hoc
c6 khong khang vi tri dich. Loi ich cu thé ctia sang ché 1a & chd, thube diét c6 A ciing
tao ra sy phong trir hiéu qua cac kiéu sinh hoc ¢ c6 ca tinh khang vi tri dich va khong
khang vi tri dich, ching han nhu cac quan thé c6 tinh khang ctia Alopecurus myosuroides

(ALOMY) hoac Lolium rigidum (LOLRI).
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"Khang vi tri dich", nhu dugc su dung ¢ day, xuit hién boi su dot bién bén trong
gen ma hoa cho enzym vi tri dich thude diét co (gi61 han lién két thude diét co) hodc boi

sur san xuat qua muc enzym dich (biéu hién qua mirc hodc khuéch dai gen).

"Khéng khang vi tri dich", nhu dugc str dung ¢ day, lién quan dén cac co ché lam
t4i thidu hoa luong thude diét ¢ hoat tinh dat t6i vi tri dich (chang han, gidam hap thu
thudc diét ¢ hodc chuyén dich, gia ting cang héa thudc diét co, hodc ting cudng chuyén

hoa thude diét co).

Theo mot phuong an wu tién, thude diét co A 1a hop chit (£)-2-exo-(2-

metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan.

Theo phuong an khéc, thude diét co A 1a hop chét (+)-2-exo-(2-metylbenzyloxy)-
1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan.

Theo phuong an khac, thude diét co A 1a hop chat (-)-2-exo-(2-metylbenzyloxy)-
1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan.

Theo phuong 4n khéc, thude diét co A 1a hdn hop khéng triét quang cua hop chat
(+)-2-exo0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1Theptan va hop
chdt  (-)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan.
Hon hop khéng triét quang chira cac phan khong bang nhau clia chat dong phin exo-(+)
va chit dong phan exo-(-). Ty 1 trong luong cua chit ddng phan exo-(+) trén chat dong

phan exo-(-) trong hén hop khong triét quang c thé thay d6i nhiéu.

Céc loai c6 khang hodc chiu thudc diét cd minh hoa bao gdm, nhung khong bi gi6i
han béi, céc kiéu sinh hoc khang hodc chiu thube diét c6 duoc lua chon tir nhém bao
g0m céc chét e ché axetyl CoA carboxylaza (ACCaza) (nhém A theo hé thong phan
loai HRAC), céc chit tic ché axetolactat synthaza (ALS) (nhém B theo hé théng phan
loai HRAC), cac chit e ché hé thng quang héa IT (PS II) (cac nhém C1, C2 va C3 theo
hé thong phéan loai HRAC), cac chét tic ché hé théng quang héa I (PS I) (nhém D theo
hé théng phén loai HRAC), cic chat tic ché protoporphyrinogen oxidaza (PPO) (nhém
E theo hé théng phan loai HRAC), cac chat uc ché 4-hydroxyphenyl-pyruvat-
dioxygenaza (HPPD) (nhom F1 theo hé théng phan loai HRAC), cic chat wc ché
phytoen desaturaza (PDS) (nhom F2 theo hé¢ théng phan loai HRAC), cac chét trc ché
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sinh tong hop carotenoit (nhém F3 theo hé thng phan loai HRAC), cac chat uc ché
DOXP synthaza (nhém F4 theo hé théng phan loai HRAC), céac chit wc ché 5-
enolpymvylshikimat-3-phosphat (EPSP) (nhém G theo hé thong phan loai HRAC), cac
chét wre ché glutamin synthetaza (nhém H theo hé théng phan loai HRAC), céac chét tre
ché DHP synthaza (nhém I theo hé thong phan loai HRAC), cac chat tic ché su lap rap
vi dng (nhém K1 theo hé thong phan loai HRAC), céc chit e ché sy ciu tao nguyén
phan/vi éng (nhém K2 theo hé théng phén loai HRAC), cac chét trc ché axit béo mach
rat dai (VLCFA) (nhom K3 theo hé théng phén loai HRAC), cac chét trc ché su téng
hop vach té bao (nhém L theo hé théng phén loai HRAC), chét cach ly (su phd v& mang)
(nhém M theo hé thong phén loai HRAC), cac chét e ché tong hop lipit (nhém N theo
hé thdng phan loai HRAC), cic auxin tong hop (nhém O theo hé thong phan loai
HRAC), cac chét e ché van chuyén auxin (nhom P theo hé théng phén loai HRAC) va
cac thube diét co voi phuong thire hoat dong chua biét (nhém Z theo hé thong phan loai
HRACQ).

Cac loai co6 khang hoac chiu thudc diét co tét hon duoc lua chon tur cac kiéu sinh
hoc khang hodc chiu thubc diét co dugc lya chon tir nhom bao gdm céc chat tic ché
axetyl CoA carboxylaza (ACCaza) (nhém A theo he¢ thong phan loai HRAC), cac chat
{rc ché axetolactat synthaza (ALS) (nhém B theo hé thong phan loai HRAC), cac chat
trc ché hé thong quang hoéa II (PS II) (cac nhém C1, C2 va C3 theo hé thong phan loai
HRAC), cac chat tc ché protoporphyrinogen oxidaza (PPO) (nhém E theo hé théng
phéan loai HRAC), céac chét e ché 4-hydroxyphenyl-pyruvat-dioxygenaza (HPPD)
(nh6ém F1 theo hé théng phén loai HRAC), céac chét tc ché phytoen desaturaza (PDS)
(nhém F2 theo hé théng phan loai HRAC), cac chét e ché S-enolpymvylshikimat-3-
phosphat (EPSP) (nhom G theo hé thong phan loai HRAC), cac chit tc ché su lap rép
vi éng (nhém K1 theo hé théng phan loai HRAC), c4c chat trc ché axit béo mach rat dai
(VLCFA) (nhém K3 theo hé théng phan loai HRAC), céc chat tic ché sy tong hop vach
té bao (nhém L theo hé thong phan loai HRAC) va céc chat we ché su tong hop lipit
(nhom N theo hé théng phan loai HRAC).

Céac loai co khang hodc chiu thudc diét co tot hon nira duoc lya chon tir cac kiéu
sinh hoc khang hodc chiu thuoc diét cé dugc lya chon tir nhom bao gobm cac chat e cheé

axetyl CoA carboxylaza (ACCaza) (nhom A theo hé théng phén loai HRAC), cac chat
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{tc ché axetolactat synthaza (ALS) (nhom B theo hé thng phan loai HRAC), céc chét
trc ché hé théng quang héa II (PS II) (cac nhém C1, C2 va C3 theo hé thong phan loai
HRAC), céc chét tre ché su lép rap vi ong (nhém K1 theo hé théng phén loai HRAC),
cac chét trc ché axit béo mach it dai (VLCFA) (nhom K3 theo hé thong phan loai
HRAC) va cac chét tre ché su tong hop lipit (nhém N theo hé théng phéan loai HRAC).

Cu thé, cac loai co khang hodac chiu thudc diét co duoc lua chon tir cac kiéu sinh
hoc véi tinh khang hoéc chiu it nhat mot thude diét co duoc lua chon tir nhém bao g6m
cac chit trc ché axetyl CoA carboxylaza (ACCaza) (nhém A theo hé thong phan loai
HRAC), cac chat trc ché axetolactat synthaza (ALS) (nhém B theo hé théng phan loai
HRAC) va céc chit e ché hé thdng quang hoa II (PS II) (cac nhém C1, C2 va C3 theo
hé théng phan loai HRAC).

Theo phuong an khac, kiéu sinh hoc khang hodc chiu dugc lya chon tir cac chi
Agropyron, Alopecurus, Apera, Avena, Brachiaria, Bromus, Cynodon, Digitaria,
Echinochloa, Eleusine, Ischaemum, Leptochloa, Lolium, Panicum, Phalaris, Poa,
Rottboellia, Setaria, Anthemis, Amaranthus, Ambrosia, Capsella, Centaurea,
Chenopodium, Conyza, Descurainia, Galium, Kochia, Matricaria, Papaver, Raphanus,

Sinapis, Sisymbrium, Stellaria va Thlaspi.

Kiéu sinh hoc khang hoéc chiu t6t hon duoc lwa chon tir cac chi Alopecurus, Apera,
Digitaria, Echinochloa, Leptochloa, Lolium, Phalaris, Poa, Setaria, Amaranthus,
Anthemis, Capsella, Centaurea, Chenopodium, Descurania, Kochia, Matricaria,
Papaver, Sisymbrium, Stellaria va Thlaspi, t6t hon nita duogc lya chon tir cac chi
Alopecurus, Apera, Echinochloa, Leptochloa, Lolium, Phalaris, Poa, Amaranthus,
Chenopodium, Matricaria, Papaver va Stellaria, tham chi tdt hon nita duoc lya chon tir
cac chi Alopecurus, Echinochloa, Lolium, Phalaris, Poa, Amaranthus, Chenopodium,
Matricaria, Papaver va Stellaria, tdt hon nita duoc lua chon tir cac chi Alopecurus,
Echinochloa, Lolium, Phalaris, Poa va Papaver va dac biét dugc lua chon tir cac chi

Alopecurus, Lolium, Phalaris va Papaver.
Theo phuong an khac, kiéu sinh hoc khang hodc chiu dugc lua chon fir cac chi
Alopecurus, Apera, Digitaria, Echinochloa, Leptochloa, Phalaris, Poa, Setaria,

Amaranthus, Anthemis, Capsella, Centaurea, Chenopodium, Descurania, Kochia,
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Matricaria, Papaver, Sisymbrium, Stellaria va Thlaspi, tdt hon nira duoc lwa chon tir cac
chi Alopecurus, Apera, Echinochloa, Leptochloa, Phalaris, Poa, Amaranthus,
Chenopodium, Matricaria, Papaver va Stellaria, tham chi tdt hon nita duge lua chon tur
cac chi Alopecurus, Echinochloa, Phalaris, Poa, Amaranthus, Chenopodium, Matricaria,
Papaver va Stellaria, tdt hon nira dwoc lua chon tir cac chi Alopecurus, Echinochloa,
Phalaris, Poa va Papaver va dac biét dugc lua chon tir cac chi Alopecurus, Phalaris va

Papaver.

Theo mét phuong an, kiéu sinh hoc khang hodc chiu 1a loai co mot 14 mam duoc
lya chon tir cdc chi Alopecurus, Apera, Digitaria, Echinochloa, Leptochloa, Lolium,
Phalaris, Poa va Setaria, tt hon dugc lua chon tir cac chi Alopecurus, Apera,
Echinochloa, Leptochloa, Lolium, Phalaris va Poa, tdt hon nita duogc lwa chon tir cac chi
Alopecurus, Echinochloa, Lolium, Phalaris va Poa, va ddc biét dugc lua chon tir cac chi

Alopecurus, Lolium va Phalaris.

Theo phuong an khac, kiéu sinh hoc khang hoac chiu la loai c6 mot 14 mam duoc
lya chon tir cac chi Alopecurus, Apera, Digitaria, Echinochloa, Leptochloa, Phalaris,
Poa va Setaria, tdt hon duoc lwa chon tir cac chi Alopecurus, Apera, Echinochloa,
Leptochloa, Phalaris va Poa, t6t hon nira duoc lya chon tir cac chi Alopecurus,
Echinochloa, Phalaris va Poa, va ddc biét duoc lua chon tir cac chi Alopecurus va

Phalaris.

Theo phuong 4n khéc, kiéu sinh hoc khang hodc chiu 1a loai ¢ hai 14 mam, tot hon
loai ¢6 hai 14 mam duoc lya chon tir cac chi Amaranthus, Anthemis, Capsella, Centaurea,
Chenopodium, Descurania, Kochia, Matricaria, Papaver, Sisymbrium, Stellaria va
Thlaspi, tot hon nita duoc lwa chon tir cac chi Amaranthus, Chenopodium, Matricaria,

Papaver va Stellaria va déc biét dugc lua chon tir gidbng Papaver.

Theo phuong an khac, céac loai co khang hoac chiu thude diét co duoc lwa chon tir

cac chi Alopecurus, Apera, Lolium, Poa, Phalaris va Papaver.

Theo phuong an khéc, cac loai cé khang hodc chiu thude diét co dugce lwa chon tir

cac chi Alopecurus, Apera, Lolium, Poa va Papaver.
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Theo phuong an khac, cac loai co khang hodc chiu thude diét co duoc lya chon tur

cac chi Alopecurus, Apera, Poa, Phalaris va Papaver.

Theo phuong an khac, cac loai co khang hodc chiu thude diét co duoc lua chon tir

cac chi Alopecurus, Apera, Poa va Papaver.

Theo phuong an khac, cac loai co6 khang hodc chiu thude diét co duoc lua chon tir

cac chi Alopecurus, Apera va Papaver.

Theo phuong an khac, cac loai c6 khang hoac chiu thude diét co duoc lua chon tir

cac chi Alopecurus, Lolium va Papaver.

Theo phuong an khac, cac loai cé khang hodc chiu thude diét co duoc lua chon tir

gidng Alopecurus va Papaver.

Theo phuong an khac, cac loai cé khang hodc chiu thude diét co duoc lua chon tir

cac chi Apera, Poa va Papaver.

Theo phuong an khac, cac loai ¢ khang hoac chiu thube diét c6 dugc lua chon tir

cac chi Apera va Papaver.

Theo phuong an khac, cac loai co khang hodc chiu thudc diét co duoc lwa chon tir

gidng Apera.

Theo phuong an khac, cac loai cé khang hodc chiu thudc diét c6 duge lwa chon tir

gidng Papaver.

Theo phuong an khac, cac loai cé khang hodc chiu thude diét c6 dugce lua chon tir

cac chi Alopecurus, Apera, Lolium va Poa.

Theo phuong an khac, cac loai c6 khang hodc chiu thude diét c6 duoc lua chon tir

cac chi Alopecurus, Apera va Lolium.

Theo phuong an khac, cac loai co khang hodc chiu thude diét co duoce lwa chon tir

cac chi Alopecurus, Apera va Poa.

Theo phuong an khac, cac loai co khang hodc chiu thude diét c6 dugce lua chon tir

cac chi Alopecurus va Lolium.

Theo phuong an khac, cac loai ¢ khang hodc chiu thudc diét c6 duogc lua chon tir

céc chi Alopecurus va Apera, dic biét tir gibng Alopecurus.
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Cu thé, kiéu sinh hoc khang hodc chiu dugc lya chon tir nhom bao gém Alopecurus
myosuroides, Alopecurus aequalis, Apera spica-venti, Avena fatua, Avena sterilis,
Brachiaria plantaginea, Brachiaria decumbens, Bromus secalinus, Bromus sterilis,
Bromus tectorum, Digitaria ciliaris, Digitaria insularis, Digitaria ischaemum, Digitaria
sanguinalis, Echinochloa colona, Echinochloa crus-galli, Echinochloa crus-pavonis,
Echinochloa erecta, Echinochloa oryzoides, Echinochloa phyllogogon, Eleusine indica,
Ischaemum rugosum, Leptochloa chinensis, Leptochloa panicoides, Leptochloa scabra,
Leptochloa virgata, Lolium multiflorum, Lolium perenne, Lolium rigidum, Panicum
capillare, Panicum dichotomiflorum, Phalaris brachystachyx, Phalaris minor, Phalaris
paradoxa, Poa annua, Poa pratensis, Poa trivialis, Rottboellia exaltata, Setaria faberi,
Setaria glauca, Setaria pumila, Setaria verticillata, Setaria viridis, Amaranthus albus,
Amaranthus blitoides, Amaranthus hybridus, Amaranthus palmeri, Amaranthus
powellii, Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus rudis,
Amaranthus viridis, Ambrosia artemisifolia, Anthemis arvensis, Capsella bursa-
pastoris, Centaurea cyanus, Chenopodium album, Chenopodium ficifolium,
Chenopodium polyspermum, Chenopodium hybridum, Conyza bonariensis, Conyza
canadensis, Descurania sophia, Galium aparine, Galium spurium, Galium tricornutum,
Kochia scoparia, Matricaria chamomilla, Matricaria discoidea, Matricaria inodora,
Papaver rhoeas, Raphanus raphanistrum, Sinapis alba, Sinapis arvensis, Sisymbrium
officinale, Sisymbrium orientale, Stellaria media va Thlaspi arvense, tét hon duoc lua
chon tir nhém bao gdm Alopecurus myosuroides, Alopecurus aequalis, Apera spica-
venti, Digitaria ischaemum, Digitaria sanguinalis, Echinochloa crus-galli, Echinochloa
oryzoides, Leptochloa chinensis, Lolium multiflorum, Lolium perenne, Lolium rigidum,
Phalaris brachystachys, Phalaris minor, Phalaris paradoxa, Poa annua, Poa trivialis,
Setaria faberi, Setaria glauca, Setaria pumilla, Setaria verticillata, Setaria viridis,
Amaranthus powellii, Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus
rudis, Anthemis arvensis, Capsella bursa-pastoris, Centaurea cyanus, Chenopodium
album, Descurania sophia, Kochia scoparia, Matricaria chamomilla, Matricaria inodora,
Papaver rhoeas, Sisymbrium officinale, Stellaria media va Thlaspi arvense, t6t hon nita
duoc lua chon tir nhdm bao gdm Alopecurus myosuroides, Alopecurus aequalis, Apera

spica-venti, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis,
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Lolium multiflorum, Lolium perenne, Lolium rigidum, Phalaris brachystachys, Phalaris
minor, Phalaris paradoxa, Poa annua, Amaranthus powellii, Amaranthus retroflexus,
Amaranthus tuberculatus, Amaranthus rudis, Chenopodium album, Matricaria
chamomilla, Matricaria inodora, Papaver rhoeas va Stellaria media, tdt nhat duoc lua
chon tir nhém bao gdm Alopecurus myosuroides, Alopecurus aequalis, Apera spica-
venti, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis, Lolium
multiflorum, Lolium rigidum, Phalaris minor va Poa annua, va dac biét duoc luya chon
tir nhom bao gdm Alopecurus myosuroides, Lolium multiflorum, Lolium rigidum va

Phalaris minor.

Theo phuong an khac, kiéu sinh hoc khang hodc chiu dugc lya chon tir nhém bao
g6m Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti, Avena fatua,
Avena sterilis, Brachiaria plantaginea, Brachiaria decumbens, Bromus secalinus,
Bromus sterilis, Bromus tectorum, Digitaria ciliaris, Digitaria insularis, Digitaria
ischaemum, Digitaria sanguinalis, Echinochloa colona, Echinochloa crus-galli,
Echinochloa crus-pavonis, Echinochloa erecta, Echinochloa oryzoides, Echinochloa
phyllogogon, Eleusine indica, Ischaemum rugosum, Leptochloa chinensis, Leptochloa
panicoides, Leptochloa scabra, Leptochloa virgata, Panicum capillare, Panicum
dichotomiflorum, Phalaris brachystachyx, Phalaris minor, Phalaris paradoxa, Poa
annua, Poa pratensis, Poa trivialis, Rottboellia exaltata, Setaria faberi, Setaria glauca,
Setaria pumila, Setaria verticillata, Setaria viridis, Amaranthus albus, Amaranthus
blitoides, Amaranthus hybridus, Amaranthus palmeri, Amaranthus powellii,
Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus rudis, Amaranthus
viridis, Ambrosia artemisifolia, Anthemis arvensis, Capsella bursa-pastoris, Centaurea
cyanus, Chenopodium album, Chenopodium ficifolium, Chenopodium polyspermum,
Chenopodium hybridum, Conyza bonariensis, Conyza canadensis, Descurania sophia,
Galium aparine, Galium spurium, Galium tricornutum, Kochia scoparia, Matricaria
chamomilla, Matricaria discoidea, Matricaria inodora, Papaver rhoeas, Raphanus
raphanistrum, Sinapis alba, Sinapis arvensis, Sisymbrium officinale, Sisymbrium
orientale, Stellaria media va Thlaspi arvense, tdt hon duoc lua chon tir nhém bao gém
Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti, Digitaria ischaemum,

Digitaria sanguinalis, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa
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chinensis, Phalaris brachystachys, Phalaris minor, Phalaris paradoxa, Poa annua, Poa
trivialis, Setaria faberi, Setaria glauca, Setaria pumilla, Setaria verticillata, Setaria
viridis, Amaranthus powellii, Amaranthus retroflexus, Amaranthus tuberculatus,
Amaranthus rudis, Anthemis arvensis, Capsella bursa-pastoris, Centaurea cyanus,
Chenopodium album, Descurania sophia, Kochia scoparia, Matricaria chamomilla,
Matricaria inodora, Papaver rhoeas, Sisymbrium officinale, Stellaria media va Thlaspi
arvense, tét hon nita dugc lua chon tr nhém bao g61n Alopecurus myosuroides,
Alopecurus aequalis, Apera spica-venti, Echinochloa crus-galli, Echinochloa oryzoides,
Leptochloa chinensis, Phalaris brachystachys, Phalaris minor, Phalaris paradoxa, Poa
annua, Amaranthus powellii, Amaranthus retroflexus, Amaranthus tuberculatus,
Amaranthus rudis, Chenopodium album, Matricaria chamomilla, Matricaria inodora,
Papaver rhoeas va Stellaria media, t6t nhat duoc lua chon tir nhém bao gdm Alopecurus
myosuroides, Alopecurus aequalis, Apera spica-venti, Echinochloa crus-galli,
Echinochloa oryzoides, Leptochloa chinensis, Phalaris minor va Poa annua, va dac biét

la Alopecurus myosuroides hoac Phalaris minor.

Theo mot phuong an, kiéu sinh hoc khang hodc chiu la loai co mot 14 mam dugc
lwa chon tir nhém bao gdbm Alopecurus myosuroides, Alopecurus aequalis, Apera spica-
venti, Digitaria ischaemum, Digitaria sanguinalis, Echinochloa crus-galli, Echinochloa
oryzoides, Leptochloa chinensis, Lolium multiflorum, Lolium perenne, Lolium rigidum,
Phalaris brachystachys, Phalaris minor, Phalaris paradoxa, Poa annua, Poa trivialis,
Setaria faberi, Setaria glauca, Setaria pumilla, Setaria verticillata va Setaria viridis, t6t
hon duoc lua chon tir nhém bao gdm Alopecurus myosuroides, Alopecurus aequalis,
Apera spica-venti, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa
chinensis, Lolium multiflorum, Lolium perenne, Lolium rigidum, Phalaris
brachystachys, Phalaris minor, Phalaris paradoxa va Poa annua, tdt hon nira dwoc lwa
chon tir nhém bao gém Alopecurus myosuroides, Alopecurus aequalis, Apera spica-
venti, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis, Lolium
multiflorum, Lolium rigidum, Phalaris minor va Poa annua va dac biét dugc lua chon tir
nhém bao gdm Alopecurus myosuroides, Lolium multiflorum, Lolium rigidum va

Phalaris minor.
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Theo phuong an khac, kiéu sinh hoc khang hodc chiu 1a loai c6 hai 14 mam duoc
lya chon tir nhém bao gdbm Amaranthus powellii, Amaranthus retroflexus, Amaranthus
tuberculatus, Amaranthus rudis, Anthemis arvensis, Capsella bursa-pastoris, Centaurea
cyanus, Chenopodium album, Descurania sophia, Kochia scoparia, Matricaria
chamomilla, Matricaria inodora, Papaver rhoeas, Sisymbrium officinale, Stellaria media
va Thlaspi arvense, t6t hon duoc lua chon tir nhém bao gﬁ“)m Amaranthus powellii,
Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus rudis, Chenopodium
album, Matricaria chamomilla, Matricaria inodora, Papaver rhoeas va Stellaria media,

va tot hon nira 1a Papaver rhoeas.

Cu thé, cac phuong phap, sir dung va ché pham cua sang ché thich hop dé phong
trir ¢6 1a hep khang ACCaza, cu thé hon 1a co 14 hep khéng ACCaza duoc lua chon tir
nhém bao gom Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti,
Avena fatua, Avena sterilis, Brachiaria plantaginea, Brachiaria decumbens, Bromus
secalinus, Bromus sterilis, Bromus tectorum, Digitaria ciliaris, Digitaria insularis,
Digitaria ischaemum, Digitaria sanguinalis, Echinochloa colona, Echinochloa crus-
galli, Echinochloa crus-pavonis, Echinochloa erecta, Echinochloa oryzoides,
Echinochloa phyllogogon, Eleusine indica, Ischaemum rugosum, Leptochloa chinensis,
Leptochloa panicoides, Leptochloa scabra, Leptochloa virgata, Lolium multiflorum,
Lolium perenne, Lolium rigidum, Panicum capillare, Panicum dichotomiflorum,
Phalaris brachystachyx, Phalaris minor, Phalaris paradoxa, Poa annua, Poa pratensis,
Poa trivialis, Rottboellia exaltata, Setaria faberi, Setaria glauca, Setaria pumila, Setaria
verticillata va Setaria viridis, tot hon dugc lya chon tir nhém bao gém Alopecurus
myosuroides, Alopecurus aequalis, Apera spica-venti, Digitaria ischaemum, Digitaria
sanguinalis, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis,
Lolium multiflorum, Lolium perenne, Lolium rigidum, Phalaris brachystachys, Phalaris
minor, Phalaris paradoxa, Poa annua, Poa trivialis, Setaria faberi, Setaria glauca, Setaria
pumilla, Setaria verticillata va Setaria viridis, tdt hon nita duoc lua chon tir nhém bao
gém Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti, Echinochloa
crus-galli, Echinochloa oryzoides, Leptochloa chinensis, Lolium multiflorum, Lolium
perenne, Lolium rigidum, Phalaris brachystachys, Phalaris minor, Phalaris paradoxa va

Poa annua, tot nhat duoc lya chon tir nhom bao gom Alopecurus myosuroides,
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Alopecurus aequalis, Apera spica-venti, Echinochloa crus-galli, Echinochloa oryzoides,
Leptochloa chinensis,Lolium multiflorum, Lolium rigidum, Phalaris minor va Poa
annua, va dic biét duoc lua chon tir nhém bao gom Alopecurus myosuroides, Lolium

multiflorum, Lolium rigidum va Phalaris minor.

Theo phuong an khac, cac loai cé khang hodc chiu thube diét co duoc lua chon tir
Alopecurus myosuroides, Apera spica-venti, Lolium multiflorum, Poa annua, Phalaris

minor va Papaver rhoeas.

Theo phuong an khéc, cac loai co khang hodc chiu thudc diét c6 duoc lua chon tur
Alopecurus myosuroides, Apera spica-venti, Lolium multiflorum, Poa annua va Papaver
rhoeas.

Theo phuong an khéc, cac loai co khang hodc chiu thudc diét co duoc lya chon tur
Alopecurus myosuroides, Apera spica-venti, Poa annua, Phalaris minor va Papaver
rhoeas.

Theo phuong 4n khac, cic loai co khang hodc chiu thudce diét c6 duoc lua chon tur
Alopecurus myosuroides, Apera spica-venti, Poa annua va Papaver rhoeas.

Theo phuong an khac, cac loai co khang hodc chiu thudc diét co dugc lua chon ti
Alopecurus myosuroides, Apera spica-venti va Papaver rhoeas.

Theo phuong an khéc, cac loai ¢6 khang hodc chiu thudc diét cé duoc lua chon tur
Alopecurus myosuroides, Lolium multiflorum va Papaver rhoeas.

Theo phuong an khac, cac loai c6 khang hodc chiu thudc diét co la Alopecurus

myosuroides hoac Papaver rhoeas.

Theo phuong an khac, cac loai c6 khang hodc chiu thudc diét c6 dugc lwa chon tir

Apera spica-venti, Poa annua va Papaver rhoeas.

Theo phuong an khac, cac loai co khang hoac chiu thube diét co 1a Apera spica-

venti hodc Papaver rhoeas.

Theo phuong an khac, cac loai ¢6 khang hoac chiu thude diét c6 dugce lua chon tir

Alopecurus myosuroides, Apera spica-venti, Lolium multiflorum va Poa annua.
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Theo phuong an khac, céac loai ¢ khang hoac chiu thudc diét cé duogc lua chon tur

Alopecurus myosuroides, Apera spica-venti va Lolium multiflorum.

Theo phuong an khéc, cac loai co khang hodc chiu thudc diét co duoc lua chon tir

Alopecurus myosuroides, Apera spica-venti va Poa annua.

Theo phuong an khac, cac loai c6 khang hodc chiu thude diét co 1a Alopecurus

myosuroides hodc Lolium multiflorum.

Theo phuong an khac, cac loai c6 khang hodc chiu thude diét co 1a Alopecurus

myosuroides hodc Apera spica-venti, dac bi¢t la Alopecurus myosuroides.

Céc phuong phép, sir dung va ché phim ctia sang ché ciing thich hop dé phong trir
co 14 hep khang ALS, cu thé hon 1a ¢o6 14 hep khang ALS dugc lua chon tir nhém bao
g6m Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti, Avena fatua,
Avena sterilis, Brachiaria plantaginea, Brachiaria decumbens, Bromus secalinus,
Bromus sterilis, Bromus tectorum, Digitaria ciliaris, Digitaria insularis, Digitaria
ischaemum, Digitaria sanguinalis, Echinochloa colona, Echinochloa crus-galli,
Echinochloa crus-pavonis, Echinochloa erecta, Echinochloa oryzoides, Echinochloa
phyllogogon, Eleusine indica, Ischaemum rugosum, Leptochloa chinensis, Leptochloa
panicoides, Leptochloa scabra, Leptochloa virgata, Lolium multiflorum, Lolium
perenne, Lolium rigidum, Panicum capillare, Panicum dichotomiflorum, Phalaris
brachystachyx, Phalaris minor, Phalaris paradoxa, Poa annua, Poa pratensis, Poa
trivialis, Rottboellia exaltata, Setaria faberi, Setaria glauca, Setaria pumila, Setaria
verticillata va Setaria viridis, tot hon dwoc lya chon tir nhém bao g@)m Alopecurus
myosuroides, Alopecurus aequalis, Apera spica-venti, Digitaria ischaemum, Digitaria
sanguinalis, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis,
Lolium multiflorum, Lolium perenne, Lolium rigidum, Phalaris brachystachys, Phalaris
minor, Phalaris paradoxa, Poa annua, Poa trivialis, Setaria faberi, Setaria glauca, Setaria
pumilla, Setaria verticillata va Setaria viridis, tdt hon nira duoc lua chon tir nhém bao
gém Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti, Echinochloa
crus-galli, Echinochloa oryzoides, Leptochloa chinensis, Lolium multiflorum, Lolium
perenne, Lolium rigidum, Phalaris brachystachys, Phalaris minor, Phalaris paradoxa va

Poa annua, tot nhat dugc lya chon tir nhom bao gom Alopecurus myosuroides,

-17-



38355

Alopecurus aequalis, Apera spica-venti, Echinochloa crus-galli, Echinochloa oryzoides,
Leptochloa chinensis, Lolium multiflorum, Lolium rigidum Phalaris minor va Poa
annua, va dic biét duoc lua chon tir nhom bao gom Alopecurus myosuroides, Lolium

multiflorum, Lolium rigidum va Phalaris minor.

Céc phuong phép, st dung va ché pham ctia sang ché ciing thich hop dé phong trir
c6 hai 14 mam khang ALS, cu thé hon 1a c6 hai 14 mdm khing ALS duoc lya chon tir
nhom bao g6111 Amaranthus albus, Amaranthus blitoides, Amaranthus hybridus,
Amaranthus palmeri, Amaranthus powellii, Amaranthus retroflexus, Amaranthus
tuberculatus, Amaranthus rudis, Amaranthus viridis, Ambrosia artemisifolia, Anthemis
arvensis, Capsella bursa-pastoris, Centaurea cyanus, Chenopodium album,
Chenopodium ficifolium, Chenopodium polyspermum, Chenopodium hybridum,
Conyza bonariensis, Conyza canadensis, Descurania sophia, Galium aparine, Galium
spurium, Galium tricornutum, Kochia scoparia, Matricaria chamomilla, Matricaria
discoidea, Matricaria inodora, Papaver rhoeas, Raphanus raphanistrum, Sinapis alba,
Sinapis arvensis, Sisymbrium officinale, Sisymbrium orientale, Stellaria media, va
Thlaspi arvense, t6t hon dugc lua chon tr nhém bao gébm Amaranthus powellii,
Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus rudis, Anthemis
arvensis, Capsella bursa-pastoris, Centaurea cyanus, Chenopodium album, Descurania
sophia, Kochia scoparia, Matricaria chamomilla, Matricaria inodora, Papaver rhoeas,
Sisymbrium officinale, Stellaria media va Thlaspi arvense, tdt hon nira duoc lua chon
tr nhom bao gff)m Amaranthus powellii, Amaranthus retroflexus, Amaranthus
tuberculatus, Amaranthus rudis, Chenopodium album, Matricaria chamomilla,

Matricaria inodora, Papaver rhoeas va Stellaria media, va ddc biét 1a Papaver rhoeas.

Cu thé, cac phuong phap, st dung va ché pham ctia sang ché thich hop dé phong
trir c6 14 hep khang PS II, cu thé hon 1a ¢6 14 hep khang PS II dugc lya chon tir nhém
bao gébm Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti, Avena
fatua, Avena sterilis, Brachiaria plantaginea, Brachiaria decumbens, Bromus secalinus,
Bromus sterilis, Bromus tectorum, Digitaria ciliaris, Digitaria insularis, Digitaria
ischaemum, Digitaria sanguinalis, Echinochloa colona, Echinochloa crus-gall,
Echinochloa crus-pavonis, Echinochloa erecta, Echinochloa oryzoides, Echinochloa

phyllogogon, Eleusine indica, Ischaemum rugosum, Leptochloa chinensis, Leptochloa
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panicoides, Leptochloa scabra, Leptochloa virgata, Lolium multiflorum, Lolium
perenne, Lolium rigidum, Panicum capillare, Panicum dichotomiflorum, Phalaris
brachystachyx, Phalaris minor, Phalaris paradoxa, Poa annua, Poa pratensis, Poa
trivialis, Rottboellia exaltata, Setaria faberi, Setaria glauca, Setaria pumila, Setaria
verticillata va Setaria viridis, tét hon duge lua chon tir nhém bao g6m Alopecurus
myosuroides, Alopecurus aequalis, Apera spica-venti, Digitaria ischaemum, Digitaria
sanguinalis, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis,
Lolium multiflorum, Lolium perenne, Lolium rigidum, Phalaris brachystachys, Phalaris
minor, Phalaris paradoxa, Poa annua, Poa trivialis, Setaria faberi, Setaria glauca, Setaria
pumilla, Setaria verticillata va Setaria viridis, tdt hon nita duoc lua chon tir nhom bao
gom Alopecurus myosuroides, Alopecurus aequalis, Apera spica-venti, Echinochloa
crus-galli, Echinochloa oryzoides, Leptochloa chinensis, Lolium multiflorum, Lolium
perenne, Lolium rigidum, Phalaris brachystachys, Phalaris minor, Phalaris paradoxa va
Poa annua, t6t nhit dwoc lua chon tir nhém bao gom Alopecurus myosuroides,
Alopecurus aequalis, Apera spica-venti, Echinochloa crus-galli, Echinochloa oryzoides,
Leptochloa chinensis, Lolium multiflorum, Lolium rigidum, Phalaris minor va Poa
annua, va dic biét duoc lya chon tir nhom bao gém Aldpecurus myosuroides, Lolium

multiflorum, Lolium rigidum va Phalaris minor.

Céc phuong phép, st dung va ché pham ciia sang ché ciing thich hop dé phong trir
c6 hai 14 mim khang PSII, cu thé hon c6 hai 14 mam khang PSII dugc lya chon tir nhom
bao gém Amaranthus albus, Amaranthus blitoides, Amaranthus hybridus, Amaranthus
palmeri, Amaranthus powellii, Amaranthus retroflexus, Amaranthus tuberculatus,
Amaranthus rudis, Amaranthus viridis, Ambrosia artemisifolia, Anthemis arvensis,
Capsella bursa-pastoris, Centaurea cyanus, Chenopodium album, Chenopodium
ficifolium, Chenopodium polyspermum, Chenopodium hybridum, Conyza bonariensis,
Conyza canadensis, Descurania sophia, Galium aparine, Galium spurium, Galium
tricornutum, Kochia scoparia, Matricaria chamomilla, Matricaria discoidea, Matricaria
inodora, Papaver rhoeas, Raphanus raphanistrum, Sinapis alba, Sinapis arvensis,
Sisymbrium officinale, Sisymbrium orientale, Stellaria media va Thlaspi arvense, tbt
hon dugc lya chon tr nhém bao gf‘)m Amaranthus powellii, Amaranthus retroflexus,

Amaranthus tuberculatus, Amaranthus rudis, Anthemis arvensis, Capsella bursa-
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pastoris, Centaurea cyanus, Chenopodium album, Descurania sophia, Kochia scoparia,
Matricaria chamomilla, Matricaria inodora, Papaver rhoeas, Sisymbrium officinale,
Stellaria media va Thlaspi arvense, tdt hon nira dugc lua chon tr nhém bao gém
Amaranthus powellii, Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus
rudis, Chenopodium album, Matricaria chamomilla, Matricaria inodora, Papaver rhoeas

va Stellaria media, va dac biét 1a Papaver rhoeas.

Theo mot phuong 4n vé phuong phap/sir dung cua sang ché, thudc diét c6 A dugc

ap dung duy nhét, ttrc 1a thudc diét co A 1a thanh phan c¢6 hoat tinh diét ¢ duy nhét.

Theo phuong 4an khac, thudc diét c6 A dugc ap dung két hop voi it nhat mot thudc
diét co B khac duoc lua chon tir cac nhém tir bl) dén b15):

bl) chat tc ché sinh tong hop lipit;

b2) chét tc ché axetolactat synthaza (chét trc ché ALS);

b3) chat e ché quang tong hop;

b4) chét e ché protoporphyrinogen-IX oxidaza,

b5) thudc diét ¢o loai tay tring;

b6) chét e ché enolpyruvyl shikimat 3-phosphat synthaza (chat e ché EPSP);
b7) chat e ché glutamin synthetaza;

b8) chat trc ché 7,8-dihydropteroat synthaza (chat trc ché DHP);

b9) chét @re ché nguyén phan;

b10) chét @re ché qua trinh té)ng hop axit béo mach rat dai (cht e ché VLCFA);
b11) chét trc ché sinh téng hop xenluloza;

b12) thude diét c6 loai phan tach;

b13) cac auxin tong hop;

bl4) chét tre ché van chuyén auxin; va

bl5) cac thudc diét co khac duoge lua chon tir nhém bao g6m bromobutide, chlorflurenol,
chlorflurenol-metyl, cumyluron, dalapon, dazomet, difenzoquat, difenzoquat-

metilsulfat, dimethipin, DSMA, dymron, endothal va cac mudi cia nod,
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etobenzanid, flamprop, flamprop-isopropyl, flamprop-metyl, flamprop-M-
isopropyl, flamprop-M-metyl, flurenol, flurenol-butyl, flurprimidol, fosamine,
fosamine-amoni, indanofan, indaziflam, maleic hydrazide, mefluidide, metam,
methiozolin (CAS 403640-27-7), metyl azide, metyl bromua, metyl-dymron,
metyl iodide, MSMA, axit oleic, oxaziclomefone, axit pelargonic, pyributicarb,
quinoclamine, triaziflam, tridiphane va 6-clo-3-(2-xyclopropyl-6-metylphenoxy)-

4-pyridazinol (CAS 499223-49-3) va cac mudi va este ciia né;
va cac mudi, este hodc amit néng dung ctia chung.

Tét hon, it nhat mét thude diét cé B ma cé thé duge st dung két hop voi thude diét

cO A duoc lua chon tir
b1) chat rc ché sinh tong hop lipit:

thude diét cdo ACC duoc lua chon tir alloxydim, alloxydim-natri, butroxydim, clethodim,
clodinafop, clodinafop-propargyl, xycloxydim, cyhalofop, cyhalofop-butyl, diclofop,
diclofop-metyl, fenoxaprop, fenoxaprop-etyl, fenoxaprop-P, fenoxaprop-P-etyl,
fluazifop, fluazifop-butyl, fluazifop-P, fluazifop-P-butyl, haloxyfop, haloxyfop-metyl,
haloxyfop-P, haloxyfop-P-metyl, metamifop, pinoxaden, profoxydim, propaquizafop,
quizalofop, quizalofop-etyl, quizalofop-tefuryl, quizalofop-P, quizalofop-P-etyl,

quizalofop-P-tefuryl, setoxydim, tepraloxydim va tralkoxydim,

4-(4'-Clo-4-xyclopropyl-2'-flo[ 1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-
pyran-3(6H)-on (CAS 1312337-72-6); 4-(2',4'-Diclo-4-xyclopropyl[1,1'-biphenyl]-3-
yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on (CAS 1312337-45-3); 4-(4'-Clo-
4-etyl-2'-flo[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on
(CAS 1033757-93-5); 4-(2',4'-Diclo-4-etyl[1,1'-biphenyl]-3-y1)-2,2,6,6-tetrametyl-2H-
pyran-3,5(4H,6H)-dion (CAS 1312340-84-3); 5-(Axetyloxy)-4-(4'-clo-4-xyclopropyl-
2'-flo[1,1'-biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS
1312337-48-6); 5-(Axetyloxy)-4-(2',4'-diclo-4-xyclopropyl- [1,1'-biphenyl]-3-yl)-3.6-
dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on; ~ 5-(Axetyloxy)-4-(4'-clo-4-etyl-2'-flo[ 1,1'-
biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS 1312340-82-1); 5-
(Axetyloxy)-4-(2',4'-diclo-4-etyl[1,1'-biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-
2H-pyran-3-on (CAS 1033760-55-2); metyl este axit 4-(4'-Clo-4-xyclopropyl-2'-
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ﬂo‘[ 1,1'-biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl = carbonic
(CAS 1312337-51-1); metyl este axit 4-(2",4'-Diclo-4-xyclopropyl- [1,1'-biphenyl]-3-
yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl carbonic; metyl este axit 4-(4'-
Clo-4-etyl-2'-flo[1,1'-biphenyl]-3-y1)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-

3-yl carbonic (CAS 1312340-83-2); metyl este axit 4-(2',4"-Diclo-4-etyl[ 1,1'-biphenyl]-
3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl carbonic (CAS 1033760-58-
5); va cac thude diét co khong ACC duogc lya chon tir benfuresate, butylate, xycloate,
dalapon, dimepiperate, EPTC, esprocarb, ethofumesate, flupropanate, molinate,

orbencarb, pebulate, prosulfocarb, TCA, thiobencarb, tiocarbazil, triallate va vernolate;
b2) chét trc ché ALS:

cac sulfonylure dugc Iwa chon tir amidosulfuron, azimsulfuron, bensulfuron,
bensulfuron-metyl, chlorimuron, chlorimuron-etyl, chlorsulfuron, cinosulfuron,
xyclosulfamuron, ethametsulfuron, ethametsulfuron-metyl, etoxysulfuron,
flazasulfuron, flucetosulfuron, flupyrsulfuron, flupyrsulfuron-metyl-natri,
foramsulfuron, halosulfuron, halosulfuron-metyl, imazosulfuron, iodosulfuron,
iodosulfuron-metyl-natri, 1ofensulfuron, iofensulfuron-natri, mesosulfuron,
mesosulfuron-metyl, metazosulfuron, metsulfuron, metsulfuron-metyl, nicosulfuron,
orthosulfamuron, oxasulfuron, primisulfuron, primisulfuron-metyl, propyrisulfuron,
prosulfuron, pyrazosulfuron, pyrazosulfuron-etyl, rimsulfuron, sulfometuron,
sulfometuron-metyl, sulfosulfuron, thifensulfuron, thifensulfuron-metyl, triasulfuron,
tribenuron, tribenuron-metyl, trifloxysulfuron, triflusulfuron, triflusulfuron-metyl va

tritosulfuron,

cac imidazolinon dugc Ilua chon tor imazamethabenz, imazamethabenz-metyl,

imazamox, imazapic, imazapyr, imazaquin va imazethapyr,

cac thuoc diét co triazolopyrimidin va céac sulfonanilit dugc lua chon tir cloransulam,
cloransulam-metyl, diclosulam, flumetsulam, florasulam, metosulam, penoxsulam,

pyrimisulfan va pyroxsulam,

cac pyrimidinylbenzoat dugc lya chon tir bispyribac, bispyribac-natri, pyribenzoxim,
pyriftalid, pyriminobac, pyriminobac-metyl, pyrithiobac, pyrithiobac-natri, 1-metyletyl
este cua axit 4-[[[2-[(4,6-dimetoxy-2-pyrimidinyl)oxy]phenyl]metyl]amino]-benzoic
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(CAS 420138-41-6), propyl este cua axit 4-[[[2-[(4,6-dimetoxy-2-pyrimidinyl)oxy]-
phenylJmetyl]amino]benzoic ~ (CAS  420138-40-5),  N-(4-bromophenyl)-2-[(4,6-
dimetoxy-2-pyrimidinyl)oxy]benzenmethanamin (CAS 420138-01-8),

cac thudc diét co sulfonylaminocarbonyl-triazolinon duoc lua chon tr flucarbazon,
flucarbazon-natri, propoxycarbazon, propoxycarbazon-natri, thiencarbazon va

thiencarbazon-metyl; va triafamone;
b3) chét trc ché quang tong hop:
chét trc ché hé théng quang hoa II dugc lya chon tir

cac thuoc diét co triazin duoc lya chon tir ametryn, atrazine, cyanazine, desmetryn,
dimethametryn, prometon, prometryn, propazine, simazine, simetryn, terbumeton,

terbuthylazin, terbutryn va trietazin,

cac triazinon dugc lua chon tir hexazinon, metamitron va metribuzin,
triazolinon: amicarbazon,

pyridazinon: chloridazon,

cac ure dugc lua chon tir clobromuron, clotoluron, cloxuron, dimefuron, diuron,
fluometuron, isoproturon, isouron, linuron, metamitron, methabenzthiazuron,

metobenzuron, metoxuron, monolinuron, neburon, siduron, tebuthiuron va thiadiazuron,

cac phenyl carbamat dugc lua chon tir desmedipham, karbutilat, phenmedipham va
phenmedipham-etyl,

cac thudce diét co nitril duge lua chon tir bromofenoxim, bromoxynil, va ioxynil,

cac uracil duogc lya chon tir bromacil, lenacil va terbacil,

bentazon, bentazon-natri, pyridat, pyridafol, pentanochlor, propanil va cac chat trc ché

hé théng quang hoéa I dugc lua chon tir diquat, diquat-dibromua, paraquat, paraquat-

diclorua va paraquat-dimetilsulfat;

b4) chit uc ché protoporphyrinogen-IX oxidaza: acifluorfen, acifluorfen-natri,
azafenidin, bencarbazon, benzfendizone, bifenox, butafenacil, carfentrazone,
carfentrazone-etyl, chlometoxyfen, cinidon-etyl, fluazolate, flufenpyr, flufenpyr-etyl,

flumiclorac, flumiclorac-pentyl, flumioxazin, floglycofen, floglycofen-etyl, fluthiacet,
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fluthiacet-metyl, fomesafen, halosafen, lactofen, oxadiargyl, oxadiazon, oxyfluorfen,
pentoxazone, profluazol, pyraclonil, pyraflufen, pyraflufen-etyl, saflufenacil,
sulfentrazone, thidiazimin, tiafenacil, trifludimoxazin, etyl [3-[2-clo-4-flo-5-(1-metyl-
6-triflometyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-3-yl)phenoxy]-2-
pyridyloxylaxetat (CAS  353292-31-6; S-3100),  N-etyl-3-(2,6-diclo-4-triflo-
metylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS 452098-92-9),
N-tetrahydrofurfuryl-3-(2,6-diclo-4-triflometylphenoxy)-5-metyl-1H-pyrazol-1-
carboxamit (CAS 915396-43-9), N-etyl-3-(2-clo-6-flo-4-triflometylphenoxy)-5-metyl-
1H-pyrazol-1-carboxamit (CAS 452099-05-7), N-tetrahydrofurfuryl-3-(2-clo-6-flo-4-
triflometylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS 452100-03-7), 3-[7-flo-
3-0x0-4-(prop-2-ynyl)-3,4-dihydro-2H-benzo[ 1 ,4]oxazin-6-yl]-1,5-dimetyl-6-thioxo-
[1,3,5]triazinan-2,4-dion (CAS 451484-50-7), 2-(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-
dihydro-2H-benzo[1,4]oxazin-6-yl)-4,5,6,7-tetrahydro-isoindol-1,3-dion (CAS
1300118-96-0), 1-metyl-6-triflometyl-3-(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-dihydro-
2H-benzo[1,4]oxazin-6-yl)-1H-pyrimidin-2,4-dion (CAS 1304113-05-0), metyl (£)-4-
[2-clo-5-[4-clo-5-(diflometoxy)-1 H-metyl-pyrazol-3-yl]-4-flo-phenoxy]-3-metoxy-
but-2-enoate (CAS 948893-00-3), va 3-[7-clo-5-flo-2-(triflometyl)-1H-benzimidazol-4-
yl]-1-metyl-6-(triflometyl)-1H-pyrimidin-2,4-dion (CAS 212754-02-4);

b5) thudc diét co loai tay tring:

chét trc ché PDS duoc lua chon tir beflubutamid, diflufenican, fluridone, flochloridone,

flurtamone, norflurazon, picolinafen, va 4-(3-triflometylphenoxy)-2-(4-triflometyl-

phenyl)pyrimidin (CAS 180608-33-7),

chit tc ché HPPD duoc lua chon tir benzobixyclon, benzofenap, bixyclopyrone,
fenquintrione, isoxaflutole, isoxachlortole, mesotrione, pyrasulfotole, pyrazolynate,

pyrazoxyfen, sulcotrione, tefuryltrione, tembotrione, tolpyralate va topramezon,
chét (rc ché DOXP synthaza dugc lya chon tir clomazone,

thude diét co loai tiy tring voi dich chwa biét dugc lya chon tir aclonifen, amitrole va

flumeturon;

b6) chit e ché EPSP synthaza:

-24-



38355

glyphosat, glyphosat-isopropylamoni, glyposate-kali va glyphosat-trimesi (sulfosat);

b7) chit trc ché glutamin synthaza: bilanaphos (bialaphos), bilanaphos-natri, glufosinat,

glufosinat-P va glufosinat-amoni;
b8) chét trc ché DHP synthaza: asulam;
b9) chit e ché nguyén phan:

cac hop chit thuoc nhom HRAC K1: céc dinitroanilin dugc lya chon tir benfluralin,
butralin, dinitramine, ethalfluralin, fluchloralin, oryzalin, pendimethalin, prodiamine va
trifluralin, cac phosphoramidate dugc lya chon tir amiprophos, amiprophos-metyl, va
butamiphos, thube diét co axit benzoic duogc lua chon tir chlorthal, chlorthal-dimetyl,
cac pyridin duogc lua chon tir dithiopyr va thiazopyr, cic benzamit duoc lya chon tur

propyzamit va tebutam;

c4c hop chat thuée nhom HRAC K2: carbetamit, chlorpropham, flamprop, flamprop-
isopropyl, flamprop-metyl, flamprop-M-isopropyl, flamprop-M-metyl va propham;

b10) chat (rc ché VLCFA:

cic cloaxetamit dugc lua chon tir axetochlor, alachlor, butachlor, dimethachlor,
dimethenamid, dimethenamid-P, metazachlor, metolachlor, metolachlor-S, pethoxamid,
pretilachlor, propachlor, propisochlor va thenylchlor, cac oxyaxetamit dugc lya chon tur

flufenacet va mefenacet,

cac axetamit dugc lyra chon tir diphenamid, naproanilide, napropamit va napropamit-M,
cac tetrazolinon duoc lua chon tir fentrazamit va ipfencarbazon, cac thube diét co khac
duoc lua chon tir anilofos, cafenstrole, fenoxasulfon, piperophos va pyroxasulfon, va

cac hop chit isoxazolin ¢ cong thue I1.1, 11.2, 11.3, 11.4, IL.5, I1.6, I1.7, I1.8 va I1.9
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b11) chét trc ché sinh tong hop xenluloza:

chlorthiamid, dichlobenil, flupoxam, indaziflam, isoxaben, triaziflam va 1-xyclohexyl-

5-pentafluorphenyloxy-1-[1,2,4,6]thiatriazin-3-ylamin (CAS 175899-01-1);
bl12) thube diét co loai phén tach: dinoseb, dinoterb va DNOC;
b13) cac auxin tong hop:

2,4-D, clacyfos, 2,4-DB, aminoxyclopyraclo, aminopyralid, aminopyralid-
dimetylamoni, aminopyralid-tris(2-hydroxypropyl)amoni, benazolin, benazolin-etyl,

cloramben, clomeprop, clopyralid, dicamba, dicloprop, dicloprop-P, floxypyr, floxypyr-

-26-



38355

butometyl, floxypyr-meptyl, halauxifen (CAS 943832-60-8); MCPA, MCPA-thioetyl,
MCPB, mecoprop, mecoprop-P, picloram, quinclorac, quinmerac, TBA (2,3,6),
triclopyr, axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-
carboxylic va benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-
carboxylat (CAS 1390661-72-9);

b14) cac chit e ché van chuyén auxin: diflufenzopyr, diflufenzopyr-natri, naptalam va

naptalam-natri;

bl5) cac thudc diét co khac: bromobutide, chlorflurenol, chlorflurenol-metyl,
cumyluron, xyclopyrimorate (CAS 499223-49-3), dalapon, dazomet, difenzoquat,
difenzoquat-metilsulfat, dimethipin, DSMA, dymron, endothal, etobenzanid, flurenol,
flurenol-butyl, flurprimidol, fosamine, fosamine-amoni, indanofan, maleic hydrazide,
mefluidide, metam, methiozolin (CAS 403640-27-7), metyl azide, metyl bromua, metyl-
dymron, metyl iodide, MSMA, axit oleic, oxaziclomefone, axit pelargonic, pyributicarb,

quinoclamine va tridiphane;
va cac mudi, este hodc amit néng dung cta ching.

T4t hon nita, it nhat mot thude diét co B ma ¢6 thé duoc st dung két hop véi thude

diét co A duoc lua chon tu
bl) tir nhém gdm cac chat tc ché sinh tong hop lipit:

clethodim, clodinafop-propargyl, xycloxydim, cyhalofop-butyl, diclofop-metyl,
fenoxaprop-P-etyl, fluazifop-P-butyl, haloxyfop-P-metyl, metamifop, pinoxaden,
profoxydim, propaquizafop, quizalofop-P-etyl, quizalofop-P-tefuryl, setoxydim,
tepraloxydim, tralkoxydim, 4-(4'-Clo-4-xyclopropyl-2'-flo[1,1'-biphenyl]-3-yl)-5-
hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on (CAS 1312337-72-6); 4-(2',4'-Diclo-4-
xyclopropyl[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on

(CAS 1312337-45-3); 4-(4'-Clo-4-etyl-2'-flo[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-
tetrametyl-2H-pyran-3(6H)-on  (CAS  1033757-93-5);  4-(2'4'-Diclo-4-etyl[1,1'-
biphenyl]-3-yl)-2,2,6,6-tetrametyl-2H-pyran-3,5(4H,6H)-dion (CAS 1312340-84-3); 5-
(Axetyloxy)-4-(4'-clo-4-xyclopropyl-2'-flo[ 1,1'-biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-

tetrametyl-2H-pyran-3-on  (CAS  1312337-48-6); 5-(Axetyloxy)-4-(2",4'-diclo-4-
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xyclopropyl- [1,1'-biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on; 5-
(Axetyloxy)-4-(4'-clo-4-etyl-2'-flo[ 1,1'-biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-
2H-pyran-3-on  (CAS  1312340-82-1);  5-(Axetyloxy)-4-(2',4'-diclo-4-etyl[1,1'-
biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS 1033760-55-2);
metyl este cua axit 4-(4'-Clo-4-xyclopropyl-2'-flo[1,1'-biphenyl]-3-yl)-5,6-dihydro-
2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl carbonic (CAS 1312337-51-1); metyl este cua
axit 4-(2”,4'-Diclo-4-xyclopropyl- [1,1'-biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-
5-ox0-2H-pyran-3-yl carbonic; metyl este cia axit 4-(4'-Clo-4-etyl-2'-flo[1,1'-
biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl  carbonic (CAS
1312340-83-2); metyl este cua axit 4-(2',4'-Diclo-4-etyl[1,1'-biphenyl]-3-yl)-5,6-
dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl ~ carbonic (CAS  1033760-58-5);
benfuresate, dimepiperate, EPTC, esprocarb, ethofumesate, molinate, orbencarb,

prosulfocarb, thiobencarb va triallate;
b2) tir nhém gdm céc chat trc ché ALS:

amidosulfuron, azimsulfuron, bensulfuron-metyl, bispyribac-natri, chlorimuron-etyl,
chlorsulfuron, cloransulam-metyl, xyclosulfamuron, diclosulam, ethametsulfuron-
metyl, etoxysulfuron, flazasulfuron, florasulam, flucarbazon-natri, flucetosulfuron,
flumetsulam, flupyrsulfuron-metyl-natri, foramsulfuron,  halosulfuron-metyl,
imazamethabenz-metyl, imazamox, imazapic, imazapyr, imazaquin, imazethapyr,
imazosulfuron, iodosulfuron, iodosulfuron-metyl-natri, iofensulfuron, iofensulfuron-
natri, mesosulfuron, mesosulfuron-metyl, metazosulfuron, metosulam, metsulfuron-
metyl, nicosulfuron, orthosulfamuron, oxasulfuron, penoxsulam, primisulfuron-metyl,
propoxycarbazon-natri, propyrisulfuron, prosulfuron, pyrazosulfuron-etyl,
pyribenzoxim, pyrimisulfan, pyriftalid, pyriminobac-metyl, pyrithiobac-natri,
pyroxsulam, rimsulfuron, sulfometuron-metyl, sulfosulfuron, thiencarbazon-metyl,
thifensulfuron-metyl, triasulfuron, tribenuron-metyl, trifloxysulfuron, triflusulfuron-

metyl, tritosulfuron va triafamone;
b3) tir nhém gdm cac chét trc ché quang téng hop:

ametryn, amicarbazon, atrazine, bentazon, bentazon-natri, bromoxynil va cac mudi va

este cua no, chloridazone, clotoluron, cyanazine, desmedipham, diquat-dibromua,
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diuron, fluometuron, hexazinon, ioxynil va cdc mudi va este clia nd, isoproturon, lenacil,
linuron, metamitron, methabenzthiazuron, metribuzin, paraquat, paraquat-diclorua,

phenmedipham, propanil, pyridat, simazine, terbutryn, terbuthylazine va thidiazuron;
b4) tir nhém gdm cac chit e ché protoporphyrinogen-IX oxidaza:

acifluorfen-natri, bencarbazon, benzfendizone, butafenacil, carfentrazone-etyl, cinidon-
etyl, flufenpyr-etyl, flumiclorac-pentyl, flumioxazin, floglycofen-etyl, fomesafen,
lactofen, oxadiargyl, oxadiazon, oxyfluorfen, pentoxazone, pyraflufen, pyraflufen-etyl,
saflufenacil, sulfentrazone, tiafenacil, trifludimoxazin, etyl [3-[2-clo-4-flo-5-(1-metyl-
6-triflometyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-3-yl)phenoxy]-2-pyridyloxy]-
axetat (CAS 353292-31-6; S-3100), N-etyl-3-(2,6-diclo-4-triflometylphenoxy)-5-
metyl-1H-pyrazol-1-carboxamit (CAS 452098-92-9), N-tetrahydrofurfuryl-3-(2,6-
diclo-4-triflometylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS 915396-43-9), N-
etyl-3-(2-clo-6-flo-4-triflometylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS
452099-05-7), N-tetrahydrofurfuryl-3-(2-clo-6-flo-4-triflometylphenoxy)-5-metyl-1H-
pyrazol-1-carboxamit  (CAS  452100-03-7), 3-[7-flo-3-0x0-4-(prop-2-ynyl)-3,4-
dihydro-2H-benzo[ 1,4]oxazin-6-yl]-1,5-dimetyl-6-thioxo-[ 1,3,5]triazinan-2,4-dion
(CAS 451484-50-7), 2-(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yl)-4,5,6,7-tetrahydro-isoindol-1,3-dion (CAS 1300118-96-0); 1-
metyl-6-triflometyl-3-(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yl)-1H-pyrimidin-2,4-dion (CAS 1304113-05-0), va 3-[7-clo-5-flo-
2-(triflometyl)- 1H-benzimidazol-4-yl]-1-metyl-6-(triflometyl)-1H-pyrimidin-2,4-dion
(CAS 212754-02-4);

b5) tir nhom gém cac thude diét co loai téy tréng:

aclonifen, amitrole,  beflubutamid, benzobixyclon, bixyclopyrone, clomazone,
diflufenican, fenquintrione, flumeturon, flochloridone, flurtamone, isoxaflutole,
isoxachlortole, mesotrione, norflurazon, picolinafen, pyrasulfotole, pyrazolynate,
sulcotrione, tefuryltrione, tembotrione, tolpyralate, topramezon va 4-(3-triflometyl-

phenoxy)-2-(4-triflometylphenyl)pyrimidin (CAS 180608-33-7);

b6) tir nhom gdm céc chét trc ché EPSP synthaza:
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glyphosat, glyphosat-isopropylamoni, glyphosat-kali va glyphosat-trimesi (sulfosat);
b7) tir nhom gdm céc chit e ché glutamin synthaza:

glufosinat, glufosinat-P, glufosinat-amoni;

b8) tir nhém gdm cac chat e ché DHP synthaza: asulam;

b9) tir nhém gdm céc chat irc ché nguyén phan:

benfluralin, dithiopyr, ethalfluralin, flamprop, flamprop-isopropyl, flamprop-metyl,
flamprop-M-isopropyl, flamprop-M-metyl, oryzalin, pendimethalin, thiazopyr va

trifluralin;
b10) tir nhom gdm céc chat e ché VLCFA:

axetochlor, alachlor, anilofos, butachlor, cafenstrole, dimethenamid, dimethenamid-P,
fentrazamit, flufenacet, mefenacet, metazachlor, metolachlor, S-metolachlor,
naproanilide, napropamit, napropamit-M, pretilachlor, fenoxasulfon, ipfencarbazon,
pyroxasulfon thenylchlor va isoxazolin-compounds c¢6 cong thure IL.1, I1.2, 11.3, I1.4, IL.5,

1.6, I1.7, 11.8 va I1.9 nhu da néu ¢ trén;

bl1) tir nhém gdm cac chat e ché sinh téng hop xenluloza: dichlobenil, flupoxam,
indaziflam, isoxaben, triaziflam va  1-xyclohexyl-5-pentafluorphenyloxy-1%-

[1,2,4,6]thiatriazin-3-ylamin (CAS 175899-01-1);

b13) tor nhom gém cac auxin téng hop: 2,4-D va cac mudi va este cua no,
aminoxyclopyraclo va cac mudi va este clia nd, aminopyralid va cac mudi ciia né nhu
aminopyralid-dimetylamoni, aminopyralid-tris(2-hydroxypropyl)amoni va cdc este clia
no, clopyralid va cac mudi va este clia né, dicamba va cac mudi vi este cua né,
dicloprop-P va cac mudi va este ciia no, floxypyr-meptyl, halauxifen va cac mudi va
este ciia nd (CAS 943832-60-8), MCPA va cac mudi va este ctia n6, MCPB va céc mudi
va este clia nd, mecoprop-P va cac mudi va este clia no, picloram va cac mudi va este
cua nd, quinclorac, quinmerac, triclopyr va cac mudi va este cia nd, axit 4-amino-3-clo-
6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-carboxylic va benzyl 4-amino-3-clo-6-
(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-carboxylat (CAS 1390661-72-9);

b14) tir nhém gdm céc chat tic ché van chuyén auxin: diflufenzopyr va diflufenzopyr-
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natri;

bl5) tr nhém gdm cic cac thudc diét co khac: bromobutide, cumyluron,
xyclopyrimorate (CAS 499223-49-3) va cac mudi va este ctia no, dalapon, difenzoquat,
difenzoquat-metilsulfat, DSMA, dymron (= daimuron), indanofan, metam,

metylbromua, MSMA, oxaziclomefone, pyributicarb va tridiphane.

Tét nhat, it nhit mot thude diét co B ma co thé duoc sir dung két hop voi thude

diét co A duoc lua chon tur

b1) tir nthém gdm céc chét ic ché sinh tong hop lipit: clodinafop-propargyl, xycloxydim,
cyhalofop-butyl, fenoxaprop-P-etyl, pinoxaden, profoxydim, quizalofop-p-etyl,
tepraloxydim, tralkoxydim, 4-(4'-Clo-4-xyclopropyl-2'-flo[1,1'-biphenyl]-3-yl)-5-
hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on (CAS 1312337-72-6); 4-(2',4'-Diclo-4-
xyclopropyl[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on
(CAS 1312337-45-3); 4-(4'-Clo-4-etyl-2'-flo[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-
tetrametyl-2H-pyran-3(6H)-on  (CAS  1033757-93-5);  4-(2',4'-Diclo-4-etyl[1,1'-
biphenyl]-3-y1)-2,2,6,6-tetrametyl-2H-pyran-3,5(4H,6H)-dion (CAS 1312340-84-3); 5-
(Axetyloxy)-4-(4'-clo-4-xyclopropyl-2'-flo[ 1,1'-biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-
tetrametyl-2H-pyran-3-on  (CAS 1312337-48-6); 5-(Axetyloxy)-4-(2’,4'-diclo-4-
xyclopropyl- [1,1'-biphenyl]-3-y1)-3,6-dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on; 5-
(Axetyloxy)-4-(4'-clo-4-etyl-2'-flo[ 1,1'-biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-
2H-pyran-3-on  (CAS  1312340-82-1);  5-(Axetyloxy)-4-(2',4'-diclo-4-etyl[1,1'-
biphenyl]-3-yl)-3,6-dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS 1033760-55-2);
metyl este ctia axit 4-(4'-Clo-4-xyclopropyl-2'-flo[1,1'-biphenyl]-3-yl)-5,6-dihydro-
2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl carbonic (CAS 1312337-51-1); metyl este cua
axit  4-(2°,4'-Diclo  -4-xyclopropyl-  [1,1'-biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-
tetrametyl-5-oxo-2H-pyran-3-yl carbonic; metyl este cua axit 4-(4'-Clo-4-etyl-2'-
flo[1,1'-biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl  carbonic
(CAS 1312340-83-2); metyl este cua axit 4-(2',4'-Diclo-4-etyl[1,1'-biphenyl]-3-yl)-5,6-
dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl ~ carbonic (CAS  1033760-58-5);

esprocarb, prosulfocarb, thiobencarb va triallate;

b2) tir nhém gdm cac chét c ché ALS: azimsulfuron, bensulfuron-metyl, bispyribac-
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natri,  xyclosulfamuron, diclosulam, ethametsulfuron-metyl, etoxysulfuron,
flumetsulam, flupyrsulfuron-metyl-natri, foramsulfuron, imazamox, imazapic,
imazapyr, imazaquin, imazethapyr, imazosulfuron, iodosulfuron, iodosulfuron-metyl-
natri, iofensulfuron, iofensulfuron-natri, —mesosulfuron, mesosulfuron-metyl,
metazosulfuron, nicosulfuron, penoxsulam, propoxycarbazon-natri, propyrisulfuron,
pyrazosulfuron-etyl, pyroxsulam, rimsulfuron, sulfosulfuron, thiencarbazon-metyl,

tritosulfuron va triafamone;

b3) tir nhém gom céc chat e ché quang tong hop: ametryn, atrazine, clotoluron, diuron,
fluometuron, hexazinon, isoproturon, linuron, metribuzin, paraquat, paraquat-diclorua,

propanil, terbutryn va terbuthylazine;

b4) tir nhom gdém cac chat irc ché protoporphyrinogen-IX oxidaza: flumioxazin,
oxyfluorfen, pyraflufen, pyraflufen-etyl, saflufenacil, sulfentrazone, trifludimoxazin,
etyl [3-[2-clo-4-flo-5-(1-metyl-6-triflometyl-2,4-dioxo-1,2,3,4-tetrahydropyrimidin-3-
yl)phenoxy]-2-pyridyloxy]axetat (CAS 353292-31-6; S-3100), 3-[7-flo-3-0x0-4-(prop-
2-ynyl)-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yl]-1,5-dimetyl-6-thioxo-[1,3,5]triazinan-
2,4-dion (CAS 451484-50-7), 2-(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yl)-4,5,6,7-tetrahydro-isoindol-1,3-dion (CAS 1300118-96-0), va
1-metyl-6-triflometyl-3-(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-dihydro-2H-
benzo[1,4]oxazin-6-yl)-1H-pyrimidin-2,4-dion (CAS 1304113-05-0);

b5) tir nhom gdém cac thude diét co loai tay trang: amitrole, bixyclopyrone, clomazone,
diflufenican, fenquintrione, flumeturon, flurtamone, flochloridone, isoxaflutole,
isoxachlortole, mesotrione, picolinafen, sulcotrione, tefuryltrione, tembotrione,

tolpyralate va topramezon;

b6) tir nhém gdm céc chit trc ché EPSP synthaza: glyphosat, glyphosat-isopropylamoni

va glyphosat-trimesi (sulfosat);

b7) tr nhom gdm cac chat tc ché glutamin synthaza: glufosinat, glufosinat-P va

glufosinat-amoni;

b9) tir nhém gdm céc chit trc ché nguyén phan: pendimethalin va trifluralin;
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b10) ttr nhom gém cac chat trc ché VLCFA: axetochlor, cafenstrole, dimethenamid-P,
fentrazamit, flufenacet, mefenacet, metazachlor, metolachlor, S-metolachlor,

fenoxasulfon, ipfencarbazon va pyroxasulfon; tuong tu, dugc uu tién la cdc hop chat

isoxazolin c¢6 céng thuc I1.1, I1.2, I1.3, 114, I1.5, I1.6, I1.7, I1.8 va I1.9 nhu da néu ¢ trén;

bl1) fir nhém gom cac chét e ché sinh tong hop xenluloza: indaziflam, isoxaben va

triaziflam;

b13) tir nhém gdm céc auxin tong hop: 2,4-D va cac mudi va este ctia né nhu clacyfos,
va aminoxyclopyraclo va cac mudi va este ctia n6, aminopyralid va céc mubi ctia né va
cac este cua nd, clopyralid va cac mubi va este ctia nd, dicamba va cac mubi va este ciia
n6, floxypyr-meptyl, halauxifen, halauxifen-metyl, quinclorac, quinmerac, axit 4-
amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-carboxylic va benzyl 4-
amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-carboxylat (CAS
1390661-72-9);

b14) tir nhém gdm céc chit e ché van chuyén auxin: diflufenzopyr va diflufenzopyr-

natri,

bl5) tor nhém gém cac thube diét co6 khac: dymron (= daimuron), indanofan,

oxaziclomefone.

Cu thé, it nhit mot thude diét co B duoc lua chon tir cac thudce diét c6 tir B.1 dén

B.224 nhu dugc liét ké dudi day trong bang B:
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Béang B:
Thudc diét co B
B.1 clethodim
B2 clodinafop-propargyl
B3 | xycloxydim '
B4 | cyhalofop
B.5 | cyhalofop-butyl
B.6 | fenoxaprop-etyl
B.7 | fenoxaprop-P-etyl
B.s | metamifop
B.9 | pinoxaden
B.10 | profoxydim
B11 | setoxydim
B12 | tepraloxydim
B13 | tralkoxydim
B.14 | esprocarb
B.15 | ethofumesate
B16 | molinate
B.17 | prosulfocarb
B.18 | thiobencarb
B.19 | triallate
B.20 | azimsulfuron
B.21 | bensulfuron-metyl
B.22 | bispyribac
B.23 | bispyribac-natri

B24 | cloransulam-metyl

B25 | chlorsulfuron

B.26 | clorimuron

B.27 | xyclosulfamuron

B.28 | etoxysulfuron

B.29 | diclosulam

B.30 | florasulam

B.31 | flumetsulam

.32 | flupyrsulfuron-metyl-natri

B.33 | foramsulfuron

B34 | lmazamox

B35 | imazamox-amoni

B.36 | imazapic

B.37 | lmazapic-amoni

B.38 | imazapic-isopropylamoni

B.39 | imazapyr

B.40 | imazapyr-amoni

B.41 | imazapyr-isopropylamoni

B.42 | imazaquin

B.43 | imazaquin-amoni

B.44 | imazethapyr

B.45 | imazethapyr-amoni

B.46 | imazethapyr-
isopropylamoni

B.47 | imazosulfuron
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B.48 | iodosulfuron-metyl-natri B.74 | bromoxynil

B 49 | iofensulfuron B75 | bromoxynil-octanoat
B50 | iofensulfuron-natri B.76 | bromoxynil-heptanoat
B.51 | mesosulfuron-metyl B.77 | bromoxynil-kali
B52 | metazosulfuron B.78 | diuron

B.53 | metsulfuron-metyl B79 | fluometuron

B.54 | metosulam B80 | hexazinon

B.55 | nicosulfuron B8l | clotoluron

B.56 | penoxsulam B.82 |Iisoproturon

B.57 | propoxycarbazon-natri B 83 | linuron

B.58 | pyrazosulfuron-etyl B84 | metamitron

B.59 | pyribenzoxim B.85 | metribuzin

B.60 | pyriftalid B.86 | propanil

B.61 | pyroxsulam B.87 | simazin

B.62 | propyrisulfuron B.88 | terbuthylazine
B63 | rimsulfuron B.89 | terbutryn

B 64 | sulfosulfuron B.90 | paraquat-diclorua
B.65 | thiencarbazon-metyl B91 | acifluorfen

B.66 | thifensulfuron-metyl B 92 | butafenacil

B.67 | tribenuron-metyl B93 | carfentrazone-etyl
B.68 | tritosulfuron B.94 | flumioxazin

B.69 | triafamone B.95 | fomesafen

B.70 | ametryne B.96 | oxadiargyl

B71 | atrazine B97 | oxyfluorfen

B.72 | bentazon Bog | pyraflufen

B73 | bentazon-natri B.99 | pyraflufen-etyl
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B.100

saflufenacil

B.101

sulfentrazone

B.102

trifludimoxazin

B.103

etyl [3-[2-clo-4-flo-5-(1-
metyl-6-triflometyl-2,4-di-
ox0-1,2,3,4-tetrahydropyri-
midin-3-yl)phenoxy]-2-
pyridyloxy]axetat (CAS

353292-31-6)

B.104

benzobixyclon

B.105

bixyclopyrone

B.106

clomazone

B.107

diflufenican

B.108

flurtamone

B.109

flochloridone

B.110

isoxaflutole

B. 1M

mesotrione

B.12

norflurazone

B.113

picolinafen

B.114

sulcotrione

B.115

tefuryltrione

B.116

tembotrione

B.117

tolpyralate

B.118

topramezon

B.119

topramezon-natri

B.120

amitrole

B.121

fluometuron

-36-

B.122

fenquintrione

B.123

glyphosat

B.124

glyphosat-amoni

B.125

glyphosat-dimetylamoni

B.126

glyphosat-isopropylamoni

B.127

glyphosat-trimesi (sulfosat)

B.128

glyphosat-kali

B.129

glufosinat

B.130

glufosinat-amoni

B.131

glufosinat-P

B.132

glufosinat-P-amoni

B.133

pendimethalin

B.134

trifluralin

B.135

axetochlor

B.136

butachlor

B.137

cafenstrole

B.138

dimethenamid-P

B.139

fentrazamit

B.140

flufenacet

B.141

mefenacet

B.142

metazachlor

B.143

metolachlor

B.144

S-metolachlor

B.145

dimethachlor

B.146

napropamit

B.147

napropamit-M
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B.148

pethoxamid

B.149

pretilachlor

B.150

fenoxasulfon

B.151

indaziflam

B.152

isoxaben

B.153

triaziflam

B.154

ipfencarbazon

B.155

pyroxasulfon

B.156

2,4-D

B.157

2,4-D-isobutyl

B.158

2,4-D-dimetylamoni

B.159

2,4-D-N,N,N-

trimetyletanolamoni

B.160

aminopyralid

B.161

aminopyralid-metyl

B.162

aminopyralid-dimetylamoni

B.163

aminopyralid-tris(2-

hydroxypropyl)amoni

B.164

clopyralid

B.165

clopyralid-metyl

B.166

clopyralid-olamin

B.167

dicamba

B.168

dicamba-butotyl

B.169

dicamba-diglycolamin

B.170

dicamba-dimetylamoni

B/

dicamba-diolamin

B.172

dicamba-isopropylamoni
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B173 | dicamba-kali
B174 | dicamba-natri
B 175 | dicamba-trolamin

B.176

dicamba-N,N-bis-(3-

aminopropyl)metylamin

B.177 | dicamba-dietylenetriamin
B.178 | floxypyr

B.179 | floxypyr-meptyl

B.180 | halauxifen

B.181 | halauxifen-metyl

B182 | MCPA

B.183 | MCPA-2-etylhexyl

B.184 | MCPA-dimetylamoni
B.185 | quinclorac

8186 | quinclorac-dimetylamoni
B.187 | quinmerac

B.188 | quinmerac-dimetylamoni

B.189

4-amino-3-clo-6-(4-clo-2-
flo-3-metoxyphenyl)-5-
flopyridin-2-carboxylic acid

B.190

benzyl 4-amino-3-clo-6-(4-
clo-2-flo-3-metoxyphenyl)-
5-flopyridin-2-carboxylat
(CAS 1390661-72-9)

B.191 | aminoxyclopyraclo

B.192 | aminoxyclopyraclo-kali
B.193 | aminoxyclopyraclo-metyl
B.194 | diflufenzopyr
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B.195

diflufenzopyr-natri

B.196

dymron

B.197

indanofan

B.198

oxaziclomefone

B.199

B.200

B.201

B.202

B.203

B.204

I.6

B.205

IL.7

B.206

IL.8

B.207

I1.9

B.208

aclonifen

B.209

bifenox

Ngoai thube diét cé A va thudc diét co B tiy ¥, phuong phap theo sang ché c6 thé
bao gém thém viéc ap dung it nhét mot chét ting cuong d6 twong thich cua ciy trong C.
Do d6, theo mdt phwong an, phuong phap theo sang ché bao gdm budc ap dung

thudc diét o A, it nhat mot chit ting cuong do tuong thich cua cay trong C va tiy ¥, it

nhét mot thube diét co B.

Theo phuong an khac, phuong phap theo sang ché bao gdm budc ap dung thudc

diét co A, it nhdt mot thude diét c6 B va it nhdt mot chét ting cuong do tuong thich cua

cay trong C.

Chat ting cuong do tuong thich cua cay trdng 14 céc hop chat héa hoc ma ching

ngin chin hodc 1am giam su ton hai ¢ cac thue vat hiru ich ma khong c6 anh huong 16n
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B.210

butralin

B.2M

halosulfuron

B.212

halosulfuron-metyl

B.213

oxadiazon

B.214

piperophos

B.215

pyrimisulfan

B.216

quizalofop

B.217

quizalofop-P-etyl

B.218

pyriminobac

B.219

pyriminobac-metyl

B.220

benzofenap

B.221

isoxachlortole

B.222

pyrazolynate

B.223

pyrazoxyfen

B.224

methiozolin

(CAS 403640-27-7)
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1én hoat dong di¢t co cua cac thanh phﬁn c6 hoat tinh diét co ddi véi thue vat khong
mong mudn. Chat ting cuong d twong thich cua cay trdng co thé dugc ap dung trudce
khi gieo hat (vi du, xur ly hat), lén chdi hodc cay gidng con ciing nhu trong xur 1y tién

nay mam hodc hiu nay mam doi véi céc thuc vat hiru ich va noi song cua ching.

Céc chit ting cuong do twong thich cua cdy trong thich hop 13, vi du axit (quinolin-
8-oxy)axetic, axit 1-phenyl-5-haloalkyl-1H-1,2,4-triazol-3-carboxylic, axit 1-phenyl-
4,5-dihydro-5-alkyl-1H-pyrazol-3,5-dicarboxylic, ~ axit  4,5-dihydro-5,5-diaryl-3-
isoxazol carboxylic, dicloaxetamit, alpha-oximinophenylaxetonitril, axetophenon-
oxime, 4,6-dihalo-2-phenylpyrimidin, N-[[4-(aminocarbonyl)phenyl]-sulfonyl]-2-
benzoic amit, 1,8-naphthalic anhydrit, axit 2-halo-4-(haloalkyl)-5-thiazol carboxylic,
phosphorthiolate va N-alkyl-O-phenylcarbamat va mudi néng dung cta ching va dan

xudt nong dung clia chiing nhu amit, este, va thioeste, voi diéu ki¢n chung c6 nhém axit.

Vi du vé céc chit ting cudng do twong thich cia ciy trong C dwoc uu tién la
benoxacor, cloquintocet, cyometrinil, cyprosulfamit, diclomid, dixyclonon, dietholate,
fenchlorazole, fenclorim, flurazole, fluxofenim, furilazole, isoxadifen, mefenpyr,
mephenate, axit naphtalenaxetic (NAA), naphthalic anhydrit (NA), oxabetrinil,
4-(dicloaxetyl)-1-oxa-4-azaspiro[4.5]decane (MON4660, CAS 71526-07-3), 2,2,5-
trimetyl-3-(dicloaxetyl)-1,3-oxazolidin ~ (R-29148, CAS 52836-31-4), N-(2-
Metoxybenzoyl)-4-[(metylaminocarbonyl)amino]benzensulfonamit (CAS 129531-12-

0) va cac mudi, este hodc amit ndong dung cua chung.

Céc chét tang cuong do tuong thich ciia cdy trong C dic biét duoc uu tién la
benoxacor, cloquintocet, cyprosulfamit, diclomid, fenchlorazole, fenclorim, flurazole,
fluxofenim, furilazole, isoxadifen, mefenpyr, naphthalic anhydrit (NA), oxabetrinil, 4-
(dicloaxetyl)-1-oxa-4-azaspiro[4.5]decane (MON4660, CAS 71526-07-3), 2,2,5-
trimetyl-3-(dicloaxetyl)-1,3-oxazolidin ~ (R-29148, CAS  52836-31-4), N-(2-
Metoxybenzoyl)-4-[(metylaminocarbonyl)amino]benzensulfonamit (CAS 129531-12-

0) va cac mudi, este hoac amit ndéng dung cua chung.

Cu thé, it nhdt mét chat ting cudng d6 twong thich cua cay trong C dugc lua chon
tir cac chét ting cuong do twong thich cua cay trong tir C.1 dén C.17 nhu duoc liét ké

dudi day trong bang C:
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Bang C

Chét tang cuong do tuong thich cia cdy trong C

C1 | benoxacor

c.2 | cloquintocet

c3 | cloquintocet-mexyl

Cc.4 | cyprosulfamit

cs5 | diclomid

c6 | fenchlorazole

c7 | fenchlorazole-etyl

cg | fenclorim

cg | furilazole

c10 | isoxadifen

c11 | isoxadifen-etyl

CA2 | mefenpyr

c13 | mefenpyr-dietyl

C14 | naphthalic anhydrit (NA)

c15 | 4-(dicloaxetyl)-1-oxa-4-azaspiro[4.5]decane (MON4660, CAS 71526-07-3)

c16 | 2,2,5-trimetyl-3-(dicloaxetyl)-1,3-oxazolidin (R-29148, CAS 52836-31-4)

c 17 | N-(2-Metoxybenzoyl)-4-[(metylaminocarbonyl)amino]benzensulfonamit (CAS
129531-12-0)

Thude diét co B va chét ting cuong d6 tuong thich cua cay trong C 1a cac thube
diét co va chat ting cuong do twong thich cua cay trdng da biét, vi du, xem trong tai liéu
The Pesticide Manual, British Crop Protection Council, 161 edition, 2012; The
Compendium of Pesticide Common Names (http://www.alanwood.net/pesticides/);
Farm Chemicals Handbook 2000 volume 86, Meister Publishing Company, 2000; B.
Hock, C. Fedtke, R.R. Schmidt, Herbizide [Herbicides], Georg Thieme Verlag,
Stuttgart 1995; W. H. Ahrens, Herbicides Handbook, 7th edition, Weed Science Society
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of America, 1994; and K. K. Hatzios, Herbicides Handbook, Supplement for the 7th
edition, Weed Science Society of America, 1998. 2,2,5-Trimetyl-3-(dicloaxetyl)-1,3-
oxazolidin [CAS No. 52836-31-4] cling dugc goi 1a R-29148. 4-(Dicloaxetyl)-1-oxa-4-
azaspiro[4.5]decane [CAS No. 71526-07-3] cling dugc goi la AD-67 va MON 4660.

Néu thube diét co B va/hodc chat ting cuong do twong thich cia ciy trong C nhu
duoc mo ta & day co6 kha néng tao ra cac chat dong phan hinh hoc, ching han céc chat
dong phan E/Z, c6 thé su dung ca hai, cac chét dong phan tinh khiét va hdn hop cta

chuing, trong cac phuong phap, viéc su dung va ché pham theo sang ché.

Néu thude diét co B va/hodc chit ting cuong d twong thich cua cay trong C nhu
dugec mo ta ¢ day c6 mot hodc nhiéu tdm khong dbi xing va do do, c6 mat & dang cac
chat dong phan d6i anh hodc cic chat dong phan khong d6i quang, co thé sir dung ca
hai, chit déng phan dbi anh va chat dong phan khong d6i quang tinh khiét va cac hon

hop cua ching, trong cac phuong phap, viéc su dung va ché pham theo sang ché.

Néu thubc diét co B va/hodc chit ting cudong d6 twong thich cia ciy trong C nhur
duge mo ta & day co6 cac nhom chirc co thé ion hoa, chiing ciing ¢ thé duoc sir dung &
dang mudi néng dung cua chung. Thuét ngit “mudi néng dung” dugc st dung & day co
nghia chung, mubi cia cac cation nay va mudi cong axit clia cac axit ndy ma cac cation
va anion cua ching, trong tng khéng co6 tic dung bét loi 1én hoat tinh diét c6 cua hop

chét hoat tinh.

Céc cation uu tién 14 cc ion cta kim loai kiém, t6t hon cua lithi, natri va kali, cta
kim loai kiém thd, tét hon cta canxi va magie, va cua kim loai chuyén tiép, tdt hon cua
mangan, déng, k&m va sit, ngoai ra, amoni va amoni dugc thé trong do, 1 dén 4 nguyén
to hydro dugc thay thé bang Ci-Cs-alkyl, hydroxy-Ci-Cs-alkyl, Ci-Cs-alkoxy-Ci-Cq-
alkyl, hydroxy-Ci-Cs-alkoxy-Ci1-Cs-alkyl, phenyl hodc benzyl, tot hon 1a amoni,
metylamoni, isopropylamoni, ~dimetylamoni, diisopropylamoni, trimetylamoni,
heptylamoni, dodexylamoni, tetradexylamoni, tetrametylamoni, tetraetylamoni,
tetrabutylamoni, 2-hydroxyetylamoni (mudi olamin), 2-(2-hydroxyeth-1-oxy)eth-1-
ylamoni (muéi diglycolamin), di(2-hydroxyeth-1-yl)amoni (mudi diolamin), tris(2-
“hydroxyetyl)amoni (mudi trolamin), tris(2-hydroxypropyl)amoni, benzyltrimetylamoni,

benzyltrietylamoni, N,N,N-trimetyletanolamoni (muéi cholin), ngoai ra, cac ion
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phosphoni, ion sulfoni, tdt hon 1a tri(C;-Cas-alkyl)sulfoni, nhu trimetylsulfoni, va cac ion
sulfoxoni, tot hon 1a tri(C;-Cs-alkyl)sulfoxoni, va sau cung, mudi cia cac amin da chirc

nhu N,N-bis-(3-aminopropyl)metylamin va dietylenetriamin.

Céc anion cua cac mudi cdng axit hiru dung chu yéu la clorua, bromua, florua,
iodua, hydrosulfat, metylsulfat, sulfat, dihydrophosphat, hydrophosphat, nitrat,
bicacbonat, cacbonat, hexaflosilicat, hexaflophosphat, benzoat va ca anion cua cac axit

C1-Cs-alkanoic, tt hon la format, axetat, propionat va butyrat.

Cac thube diét co B va/hoic chit ting cuong do twong thich cia ciy trong C nhu
duoc md ta & day c6 nhoém carboxyl, hydroxy va/hodc lamino ¢o6 thé duoc st dung &
dang axit, ¢ dang mudi thich hop trong néng nghiép nhu da néu ¢ trén hodc theo cach
khac, ¢ dang dan xuit néng dung, ching han & dang amit, nhu mono- va di-C-Ce-
alkylamit hodc arylamit, ¢ dang este, chang han alyl este, propargyl este, Ci-Cio-alkyl
este, alkoxyalkyl este, tefuryl ((tetrahydrofuran-2-yl)metyl) este va ca ¢ dang thioeste,
chang han nhu C1-Co-alkylthio este. Cac mono- va di-Ci-Ce-alkylamit vu tién 1a metyl
va dimetylamit. Cac arylamit uu tién 14, chang han, anilit va 2-cloanilit. Alkyl este uu
tién 13, ching han, metyl, etyl, propyl, isopropyl, butyl, isobutyl, pentyl, mexyl (1-
metylhexyl), meptyl (1-metylheptyl), heptyl, octyl hodc isooctyl (2-etylhexyl) este. Ci-
Cs-alkoxy-C1-Cs-alkyl este uu tién la Ci-Cs-alkoxy etyl este mach thiang hodc mach
nhanh, ching han 2-metoxyetyl, 2-etoxyetyl, 2-butoxyetyl (butotyl), 2-butoxypropyl
hodc 3-butoxypropyl este. Vi du vé C;-Co-alkylthio este mach thang hodc mach nhanh
la etylthio este.

Trong truong hop dicamba, cac mudi thich hop bao gdm cé cac mudi, trong d6 ion
dbi 1a cation néng dung. Chéng han, cac mudi thich hop cta dicamba la dicamba-natri,
dicamba-kali, dicamba-metylamoni, dicamba-dimetylamoni, dicamba-isopropylamoni,
dicamba-diglycolamin, dicamba-olamin, dicamba-diolamin, dicamba-trolamin,
dicamba-N,N-bis-(3-aminopropyl)metylamin va dicamba-dietylenetriamin. Cac vi du

vé este thich hop 1a dicamba-metyl va dicamba-butotyl.

Cac mudi thich hop cua 2,4-D la 2,4-D-amoni, 2,4-D-dimetylamoni, 2,4-D-
dietylamoni, 2,4-D-dietanolamoni (2,4-D-diolamin), 2,4-D-trietanolamoni, 2,4-D-

isopropylamoni, 2,4-D-triisopropanolamoni, 2,4-D-heptylamoni, 2,4-D-dodexylamoni,
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2,4-D-tetradexylamoni, 2,4-D-trietylamoni, 2,4-D-tris(2-hydroxypropyl)amoni, 2,4-D-
tris(isopropyl)amoni, 2,4-D-trolamin, 2,4-D-lithi, 2,4-D-natri. Cac vi du vé este thich
hop ctia 2,4-D la 2,4-D-butotyl, 2,4-D-2-butoxypropyl, 2,4-D-3-butoxypropyl, 2,4-D-
butyl, 2,4-D-etyl, 2,4-D-etylhexyl, 2,4-D-isobutyl, 2,4-D-isooctyl, 2,4-D-isopropyl, 2,4-
D-meptyl, 2,4-D-metyl, 2,4-D-octyl, 2,4-D-pentyl, 2,4-D-propyl, 2,4-D-tefuryl va
clacyfos.

Cac mudi thich hop ca 2,4-DB chang han nhu 2,4-DB-natri, 2,4-DB-kali va 2,4-
DB-dimetylamoni. Este thich hgp cua 2,4-DB chang han nhu 2,4-DB-butyl va 2,4-DB-
isoctyl.

Céac mubi thich hop ciia dicloprop ching han nhu dicloprop-natri, dicloprop-kali
va dicloprop-dimetylamoni. Céac vi du vé este thich hop cta dicloprop la dicloprop-
butotyl va dicloprop-isoctyl.

Céac mudi va este thich hop cia MCPA bao gd6m cd MCPA-butotyl, MCPA-butyl,
MCPA-dimetylamoni, MCPA-diolamin, MCPA-etyl, MCPA-thioetyl, MCPA-2-
etylhexyl, MCPA-isobutyl, MCPA-isoctyl, MCPA-isopropyl, MCPA-isopropylamoni,
MCPA-metyl, MCPA-olamin, MCPA-kali, MCPA-natri va MCPA-trolamin.

Muéi thich hop cia MCPB 1a MCPB natri. Este thich hop cia MCPB la MCPB-
etyl.

Cac mudi thich hop cta clopyralid 1a clopyralid-kali, clopyralid-olamin va
clopyralid-tris-(2-hydroxypropyl)amoni. Vi du vé este thich hop cua clopyralid la
clopyralid-metyl.

Céc vi du vé este thich hop ctia floxypyr 1a floxypyr-meptyl va floxypyr-2-butoxy-
1-metyletyl, trong d6 floxypyr-meptyl 1a duoc uu tién.

Céc mudi thich hop ciia picloram 1a picloram-dimetylamoni, picloram-kali,

picloram-triisopropanolamoni, picloram-triisopropylamoni va picloram-trolamin. Este

thich hop cua picloram la picloram-isoctyl.

Mudi thich hop cua triclopyr 1a triclopyr-trietylamoni. este thich hop cta triclopyr

ching han 1a triclopyr-etyl va triclopyr-butotyl.

Cac mudi va este thich hop cua cloramben bao gdém ca cloramben-amoni,
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cloramben-diolamin, cloramben-metyl, cloramben-metylamoni va cloramben-natri. Cac
mudi va este thich hop clia 2,3,6-TBA bao gé)m ca 2,3,6-TBA-dimetylamoni, 2,3,6-
TBA-lithi, 2,3,6-TBA-kali va 2,3,6-TBA-natri.

Cac mudi va este thich hop ctia aminopyralid bao gdm ca aminopyralid-kali va
aminopyralid-tris(2-hydroxypropyl)amoni.

Cac mudi thich hop clia glyphosat ching han 1a glyphosat-amoni, glyphosat-
diamoni,  glyphoste-dimetylamoni,  glyphosat-isopropylamoni,  glyphosat-kali,
glyphosat-natri, glyphosat-trimesi cting nhu cac mubi etanolamin va dietanolamin, t6t

hon 1a glyphosat-diamoni, glyphosat-isopropylamoni va glyphosat-trimesi (sulfosat).
Mudi thich hop cuia glufosinat ching han 1a glufosinat-amoni.
Mudi thich hop ciia glufosinat-P ching han 13 glufosinat-P-amoni.

Cac muoi va este thich hop cta bromoxynil chiang han la bromoxynil-butyrat,

bromoxynil-heptanoat, bromoxynil-octanoat, bromoxynil-kali va bromoxynil-natri.

Céc mudi va este thich hop cia joxonil chang han 13 ioxonil-octanoat, ioxonil-kali
va ioxonil-natri.

Cac mudi va este thich hop cia mecoprop bao gdm ca mecoprop-butotyl,
mecoprop-dimetylamoni, mecoprop-diolamin, mecoprop-ethadyl, mecoprop-2-etyl-
hexyl, mecoprop-isoctyl, mecoprop-metyl, mecoprop-kali, mecoprop-natri va
mecoprop-trolamin.

Céac mubi thich hop ctia mecoprop-P chang han 1a mecoprop-P-butotyl, mecoprop-
P-dimetylamoni, mecoprop-P-2-etylhexyl, mecoprop-P-isobutyl, mecoprop-P-kali va
mecoprop-P-natri. -

Mudi thich hop cua diflufenzopyr chang han 14 diflufenzopyr-natri.

Muéi thich hop ctia naptalam ching han 13 naptalam-natri.

Cac mudi va este thich hop ctia aminoxyclopyraclo chang han 13 aminoxyclo-
pyraclo-dimetylamoni, aminoxyclopyraclo-metyl, aminoxyclopyraclo-triisopropanol-

amoni, aminoxyclopyraclo-natri va aminoxyclopyraclo-kali.

Muéi thich hop cia quinclorac ching han 13 quinclorac-dimetylamoni.
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Mubi thich hop cia quinmerac chang han 13 quinclorac-dimetylamoni.
Muoi thich hop ctia imazamox chang han la imazamox-amoni.

Cac mudi thich hop cia imazapic ching han la imazapic-amoni va imazapic-

isopropylamoni.

Cac muoi thich hop cua imazapyr chang han 1a imazapyr-amoni va imazapyr-

isopropylamoni.
Mudi thich hop ctia imazaquin chang han la imazaquin-amoni.

Cac mudi thich hop cia imazethapyr chang han l1a imazethapyr-amoni va

imazethapyr-isopropylamoni.
Muéi thich hgp ctia topramezon chang han la topramezon-natri.

Theo phuong an khac vé phuong phap hoic sir dung theo sang ché, ché pham chira
mot lugng co tac dung diét co cua thudc diét co A (cu thé 1a (+)-2-exo-(2-metylbenzyl-
oxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan) duoc ap dung. Theo phuong an
khac nita, ché phém con chira thém it nhat mot thude diét co B (nhu dugce xac dinh &

day).

Do do, theo phuong an khac vé phuong phap hodc stt dung theo sang ché, ché
pham chira mét lugng c6 tac dung diét co ciia thude diét co A va tiy ¥, it nhat mot thude
diét c6 B (nhu duge x4c dinh & day) dugc p dung. Theo mot phuong 4n u tién vé
phuong phap hodc str dung theo sang ché, ché pham chira mot lugng co tac dung diét co
ctia thude diét cé A va it nhat mot thudc diét co B (nhu dugc xac dinh ¢ ddy) duogc ap
dung. Theo phuong an khac nira vé phuong phap hodc stt dung theo sang ché, ché pham
chita mét luong cé tac dung diét co cua thude diét co A va it nhat mot thude diét co B
(nh duogc xac dinh & day) duoc ap dung, trong d6 thudc diét co A va thude diét co B 1a
cac thanh phan hoat tinh duy nhét.

Theo phuong an khac, ché pham chira mot lugng cé tac dung diét co clia thudc diét
cd A (cu thé 13 (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhét mot thude diét co B dugc lya chon tir cac chét rc ché sinh téng
hop lipit (nthém b1 nhu duge xac dinh & day). Cac hop chat nay la cac hop chét tc che

sinh tong hop lipit. Su trc ché sinh tong hop lipit ¢6 thé duoc thuc hién théng qua sy tc
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ché axetylCoA carboxylaza (sau ddy dugc goi la thudc diét co ACC) hoidc thong qua
phuong thirc tac dong khac (sau day duoc goi la thudc diét c6 khong ACC). Thude diét
c6 ACC thudc nhom A cua hé théng phén loai HRAC, trong khi do thude diét co khong
ACC thudc nhom N cuia phan loat HRAC.

Theo phuong an khac, ché phém chira mot lugng c6 tac dung diét co cua thudc diét
6 A (cu thé la (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhét mot thude diét co B duoc lya chon tir chét ac ché ALS (nhom
b2 nhu duoc xac dinh & day). Hoat tinh diét c6 ctia cc hop chét nay dua vao su Gic ché
axetolactat synthaza va do d6, dua vao sy trc ché sinh téng hop axit amin mach nhénh.

Céc chit wre ché nay thudc nhom B cia hé thong phan loai HRAC.

Theo phuong an khac, ché phém chira mot lugng co tac dung diét co cua thude diét
6 A (cu thé 1a (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhét mot thude diét co B dugc lya chon tir cac chét trc ché quang
tong hop (nhom b3 nhu duge xac dinh ¢ ddy). Hoat tinh di¢t co cua cac hop chat nay
duva vao su uc ché hé théng quang hoa II ¢ thuc vat (duoc goi la chét trc ché PSII, cac
nhém C1, C2 va C3 cua hé théng phan loai HRAC) hodc dua vao viéc lam Iénh hudng
truyén dién tu trong hé¢ théng quang hoa I ¢ thuc vat (duge goi 1a chét trc ché PSI, nhém
D cua hé théng phan loai HRAC) va do do, dua vao su tc ché quang tong hop. Trong

s& nay, chat trc ché PSIT 1a dugce uu tién.

Theo phuong an khac, ché phém chira mot luong c6 tac dung di€t co cua thube diét
6 A (cu thé 1a (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhit mot thude diét c6 B dugc lwa chon tir céc chat uc ché
protoporphyrinogen-IX-oxidaza (nhém b4 nhu dugc xac dinh ¢ day). Hoat tinh diét co
ctia cac hop chét nay dua vao sy Gc ché protoporphyrinogen-IX-oxidaza. Céc chit trc

ché nay thuéc nhom E cua hé théng phan loai HRAC.

Theo phuong an khéc, ché phém chira mot lwgng co tac dung di€t co cua thudc diét
6 A (cu thé la (2)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhit mét thubc diét co B dugc lua chon tir thude diét co loai tay
tréng (nhém b5 nhu dugc xac dinh & day). Hoat tinh diét c6 cua cac hop chét nay dua

vao su uc ché sinh tong hop carotenoit. Cac hgp chat nay bao gom ca cac hop chat ma
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chiing tre ché sinh tong hop carotenoit bang cach trc ché phytoen desaturaza (dugc goi
1a chét (rc ché PDS, nhom F1 cua hé théng phéan loai HRAC), cac hop chit ma chung tc
ché 4-hydroxyphenylpyruvat-dioxygenaza (chét e ché HPPD, nhém F2 cua hé thong
phén loai HRAC), céc hop chat ma chung e ché DOXsynthaza (nhém F4 cua hé thong
phén loai HRAC) va cac hop chit ma ching tc ché sinh téng hop carotenoit bang
phuong thuc hoat dong chua biét (loai tiy tring - dich chua biét, nhém F3 cua hé thng

phan loai HRAC).

Theo phuong an khéc, ché phém chira mot lwrong c6 tac dung diét co cua thude diét
cd0 A (cu thé la (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhAt mét thudc diét co B dugc lua chon tir chat trc ché EPSP synthaza
(nhém b6 nhu dugc xac dinh ¢ day). Hoat tinh diét ¢ cua cac hop chét nay dua vao su
trc ché enolpyruvyl shikimat 3-phosphat synthaza, va do d6, dwa vao sy tic ché sinh tong
hop axit amin ¢ thuc vat. Cac chét trc ché nay thugc nhom G cua hé théng phan loai

HRAC.

Theo phuong an khac, ché phdm chita mot lrong c6 tac dung diét c6 cua thude diét
6 A (cu thé la (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhét mét thudc diét co B dugce lwa chon tr chét trc ché glutamin
synthetaza (nhém b7 nhu duoc xac dinh ¢ day). Hoat tinh di€t c6 cua cac hop chét nay
dua vao su uc ché glutamin synthetaza, va do do, dua vao su uc ché sinh téng hop axit

amin O thuc vat. Cac chét trc ché nay thudc nhom H cua hé théng phan loai HRAC.

Theo phuong an khéc, ché phém chira mot lwong c6 tac dung diét co cua thube diét
6 A (cu thé la ()-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhét mot thube diét co B duoc Iwra chon tir chét (rc ché DHP synthaza
(nhém b8 nhu duoc xac dinh ¢ day). Hoat tinh diét co cua cac hop chét nay dua vao su
{rc ché 7,8-dihydropteroat synthaza. Cac chét e ché nay thudc nhém I cta hé thong

phan loai HRAC.

Theo phuong an khéc, ché phém chira mdt lugng c6 tac dung diét co cua thude diét
6 A (cu thé 13 (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhat mot thude diét co B duoc Iya chon tir chét trc ché nguyén phan

(nhém b9 nhu duoc x4c dinh ¢ day). Hoat tinh diét co cua cac hop chét nay dua trén sy
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nhiéu loan hodc trc ché sy hinh thanh vi 6ng hodc t6 chire, va do do, dua vao su tc ché
nguyén phan. Cac chét e ché nay thudc cic nhém K1 va K2 cua hé thong phén loai
HRAC. Trong sO nay, cac hop chat ciia nhém K1, ddc biét 1a cac dinitroanilin, 1a dugc
uu tién.

Theo phuong an khéc, ché phém chira mot lugng c6 tac dung diét co cua thudc diét
6 A (cu thé la (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhét mot thude diét co6 B duge lya chon tur chéit uc ché VLCFA
(nhém b10 nhu dugce xac dinh & day). Hoat tinh diét c6 cua cac hop chét nay dua vao
su trc ché qua trinh téng hop axit béo mach rat dai va do d6, dua vao su nhiéu loan hoic
trc ché su phén chia té bao & thuc vét. Cic chét tre ché nay thudc nhom K3 cua hé thong

phan loai HRAC.

Theo phuong an khac, ché pham chira mot lugng c6 tac dung diét co cua thudc diét
c6 A (cu thé 1a (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhét mot thude diét cé B dwoc lwa chon tir chét trc ché sinh téng hop
xenluloza (nhém b11 nhu duoc x4c dinh & day). Hoat tinh diét ¢6 clia cc hop chat nay
dya vao su uc ché sinh téng hop xenluloza va do d6, dua vao su uc ché qua trinh téng
hop vach té bao & thuc vat. Cac chét uc ché nay thudc nhom L cua hé théng phan loai
HRAC.

Theo phuong an khac, ché phim chira mot lugng c6 tac dung diét ¢ cia thuoc diét
c6 A (cu thé 13 (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhit mot thudc diét c6 B duge lya chon tir thude diét co loai phan
tach (nhom b12 nhu dugc xac dinh ¢ day). Hoat tinh diét c6 cua cac hop chét nay dua
vao su phé v& mang té bao. Cac chét trc ché nay thudc nhém M cta hé thong phan loai

HRAC.

Theo phuong an khéc, ché pham chira mot lugng c6 tac dung diét co cla thude diét
cd0 A (cu thé 13 (#)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhéat mot thude diét co B duoc lua chon tir cac auxin téng hop (nhém
b13 nhu dugc xac dinh ¢ day). Céc hop chét nay bao gdm ca cac hop chét ma chung bat
chudc auxin, tirc 1a cic hormon thuc vat, va tac dong 1én su sinh truong cta thuc vat.

Céc hop chét nay thugc nhém O cua hé théng phan loai HRAC.
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Theo phuong an khac, ché phém chira mot lwong co tac dung diét co cua thube diét
6 A (cu thé la (#)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo-
[2.2.1]heptan) va it nhit mot thude diét co B duoc lya chon tir céc chét uc ché van
chuyén auxin (nhém b14 nhu dugc x4c dinh & day). Hoat tinh di¢t c6 cua cac hop chat
nay dya vao su uc ché van chuyén auxin ¢ thuc vat. Cac hop chét nay thudc nhém P cua

hé théng phan loai HRAC.

Dbi véi cac co ché hoat dong xac dinh va viéc phan loai cac hoat chét, vi du xem trong
"HRAC (Herbicide Resistance Action Committee), Classification of Herbicides According to

Site of Action", http://www.hracglobal.com/pages/classificationofherbicidesiteofaction.aspx.

Theo khia canh khac, sang ché dé cap dén ché phﬁm diét c6 chira mot lugng co
tac dung diét c6 cua (a) (£)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabi-
xyclo[2.2.1]heptan, chét ddng phan d6i anh riéng biét bat ky hodc hon hgp khéng triét
quang bat ky cua nd (thuéc diét co A) va (b) it nhét mot thube diét c6 B duoc lya chon
tir cac chit e ché axetyl CoA carboxylaza (chit Grc ché ACCaza). Tét hon, chét uc ché
ACCaza duoc lwa chon tur aryloxyphenoxypropionat, xyclohexanedion va
phenylpyrazolin. Tét hon nita, chit e ché ACCaza dugc lya chon tir nhom bao gbém
clodinafop, clodinafop-propargyl, cyhalofop, cyhalofop-butyl, diclofop, diclofop-metyl,
fenoxaprop, fenoxaprop-etyl, fenoxaprop-P, fenoxaprop-P-etyl, fluazifop, fluazifop-
butyl, fluazifop-P, fluazifop-P-butyl, haloxyfop, haloxyfop-metyl, haloxyfop-P,
haloxyfop-P-metyl, metamifop, propaquizafop, quizalofop, quizalofop-etyl, quizalofop-
tefuryl, quizalofop-P, quizalofop-P-etyl, quizalofop-P-tefuryl, alloxydim, alloxydim-
natri, butroxydim, clethodim, xycloxydim, profoxydim, setoxydim, tepraloxydim,
tralkoxydim, pinoxaden, va cac mudi, este hodc amit néng dung cua chung, t6t hon nita
dwoc lya chon tr nhém bao gom clethodim, clodinafop-propargyl, xycloxydim,
cyhalofop-butyl, diclofop-metyl, fenoxaprop-P-etyl, fluazifop-P-butyl, haloxyfop-P-
metyl, metamifop, pinoxaden, profoxydim, propaquizafop, quizalofop-P-etyl,
quizalofop-P-tefuryl, setoxydim, tepraloxydim va tralkoxydim. Theo mot phuong éan,
chét trc ché ACCaza duoc lua chon tir aryloxyphenoxypropionat, dac biét dugc lya chon
tr nhém bao gdm clodinafop, clodinafop-propargyl, cyhalofop, cyhalofop-butyl,
diclofop, diclofop-metyl, fenoxaprop, fenoxaprop-etyl, fenoxaprop-P, fenoxaprop-P-
etyl, fluazifop, fluazifop-butyl, fluazifop-P, fluazifop-P-butyl, haloxyfop, haloxyfop-
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metyl, haloxyfop-P, haloxyfop-P-metyl, metamifop, propaquizafop, quizalofop,
quizalofop-etyl, quizalofop-tefuryl, quizalofop-P, quizalofop-P-etyl, va quizalofop-P-
tefuryl, tot hon nira duogc lya chon tir nhém bao gdm clodinafop-propargyl, cyhalofop-
butyl, diclofop-metyl, fenoxaprop-P-etyl, fluazifop-P-butyl, haloxyfop-P-metyl,
metamifop, propaquizafop, quizalofop-P-etyl va quizalofop-P-tefuryl. Theo phuong an
khac, chit tc ché ACCaza dugce lua chon tir xyclohexanedion, dac biét dugc lya chon
tir nhém bao gdm alloxydim, alloxydim-natri, butroxydim, clethodim, xycloxydim,
profoxydim, setoxydim, tepraloxydim, va tralkoxydim, tdt hon nira dugc lya chon tir
nhém bao gdm clethodim, cycoxydim, profoxydim, tepraloxydim va tralkoxydim. Theo

phuong an khac ntra, chét rc ché ACCaza 1a pinoxaden.

Theo phuong an khéac nira, chét tc ché ACCaza duoc lua chon tir cyhalofop,
cyhalofop-butyl, quizalofop va quizalofop-P-etyl, tdt hon nira tir cyhalofop-butyl va
quizalofop-P-etyl.

Theo phuong an khac ntra, chét e ché ACCaza la cyhalofop hodc cyhalofop-
butyl, dic biét la cyhalofop-butyl.

Theo phuong an khac ntra, chét ttc ché ACCaza la quizalofop hodc quizalofop-

P-etyl, ddc biét la quizalofop-P-etyl.

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mét lugng co
tic dung diét co6 cua (a) (£)-2-ex0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan ddi anh riéng biét bat ky hodc hon hop khong
triét quang bat ky ctua no (thude diét co A) va (b) it nhét mot thude diét co B dugce lya
chon tur cac sulfonylure. Tét hon, sulfonylure dugc lga chon tir nhom bao g6m
amidosulfuron, azimsulfuron, bensulfuron, bensulfuron-metyl, chlorimuron,
chlorimuron-etyl, chlorsulfuron, cinosulfuron, xyclosulfamuron, ethametsulfuron,
ethametsulfuron-metyl, etoxysulfuron, flazasulfuron, flucetosulfuron, flupyrsulfuron,
flupyrsulfuron-metyl-natri, ~ foramsulfuron,  halosulfuron, halosulfuron-metyl,
imazosulfuron, iodosulfuron, iodosulfuron-metyl-natri, iofensulfuron, iofensulfuron-
natri, mesosulfuron, mesosulfuron-metyl, metazosulfuron, metsulfuron, metsulfufon-
metyl, nicosulfuron, orthosulfamuron, oxasulfuron, primisulfuron, primisulfuron-metyl,

propyrisulfuron, prosulfuron, pyrazosulfuron, pyrazosulfuron-etyl, rimsulfuron,
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sulfometuron, sulfometuron-metyl, sulfosulfuron, thifensulfuron, thifensulfuron-metyl,
triasulfuron,  tribenuron,  tribenuron-metyl,  trifloxysulfuron, triflusulfuron,
triflusulfuron-metyl, tritosulfuron va cac mudi, este hodc amit ndng dung ciia ching, t6t
hon nita duoc lwa chon tour nhom bao gém azimsulfuron, bensulfuron-metyl,
xyclosulfamuron, ethametsulfuron-metyl, etoxysulfuron, flupyrsulfuron-metyl-natri,
foramsulfuron, halosulfuron-metyl, iodosulfuron-metyl-natri, mesosulfuron-metyl,
nicosulfuron, pyrazosulfuron-etyl, rimsulfuron, sulfosulfuron, tritosulfuron va cac

muoi, este hodc amit ndng dung ctia chung.

Theo phuong an khac nita, sulfonylure 1a metsulfuron hodc metsulfuron-metyl,

dic biét 1a metsulfuron-metyl.

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mét lugng co
tic dung diét co cua (a) (£)-2-ex0-(2-metylbenzyloxy)- 1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan dbi anh riéng biét bat ky hodc hon hop khong
tri¢t quang bat ky cua né (thube diét co A) va (b) it nhét mot thude diét co B duoc lua
chon tur triazolopyrimidin. Tt hon, the triazolopyrimidin dugc lya chon tir nhom bao
g6n1 cloransulam, diclosulam, florasulam, flumetsulam, metosulam, penoxsulam,
pyrimisulfan, pyroxsulam va cac mudi, este hodc amit néng dung cua ching. Tét hon
nira, the triazolopyrimidin dugc lya chon tir nhém bao gdm cloransulam, diclosulam,
florasulam, flumetsulam, metosulam, penoxsulam, pyroxsulam va cac mudi, este hodc
amit ndong dung cta chung, tham chi tdt hon nita dugc lya chon tir nhom bao g6m
florasulam, penoxsulam, pyroxsulam va cac mudi, este hodc amit ndng dung cta ching.
Cu thé, triazolopyrimidin 13 pyroxsulam. Theo phuong an khéc, triazolopyrimidin la

penoxsulam hodc pyrimisulfan.

Theo khia canh khac, sang ché dé cap dén ché phém diét cO chira mot lugng co
tic dung di¢t co cua (a) (£)-2-ex0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyeclo[2.2.1]heptan, chit ddng phan ddi anh riéng biét bat ky hodc hon hop khong
triét quang bét ky cua nd (thube diét co A) va (b) it nhat mot thude diét co B duoc lua
chon tir sulfonylaminocarbonyl-triazolinon. Té6t hon, sulfonylaminocarbonyl-
triazolinon duoc lwa chon tr nhéom bao gém flucarbazon, propoxycarbazon,

thiencarbazon va cic muodi, este hodc amit néng dung cua ching.
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Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mot luong co
tac dung diét cé cua (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit dong phan déi dnh riéng biét bat ky hodc hon hop khong
triét quang bat ky cua néd (thudc diét co A) va (b) it nhét mot thude diét cé B duoc lua
chon tir cac pyrimidinylbenzoat. Tét hon, pyrimidinylbenzoat duoc lua chon tir nhém
bao gém bispyribac, pyribenzoxim, pyriftalid, pyriminobac, pyrithiobac, 1-metyletyl
este cua axit 4-[[[2-[(4,6-dimetoxy-2-pyrimidinyl)oxy]phenyl]metyl]amino]-benzoic
(CAS  420138-41-6), propyl este cua  axit  4-[[[2-[(4,6-dimetoxy-2-
pyrimidinyl)oxy]phenyl]metyl]Jamino]-benzoic (CAS 420138-40-5), N-(4-
bromophenyl)-2-[(4,6-dimetoxy-2-pyrimidinyl)oxy]benzenmetanamin (CAS 420138-
01-8), va cac mudi, este hoic amit néng dung cua ching. Tét hon nira,
pyrimidinylbenzoat dwgc lua chon tr nhom bao gém bispyribac, pyribenzoxim,
pyriftalid, pyriminobac, va cac mudi, este hodc amit ndng dung cua chung. Cu thé,
pyrimidinylbenzoat dugc lya chon tir nhém bao gdm bispyribac, bispyribac-natri,

pyribenzoxim, pyriftalid, pyriminobac va pyriminobac-metyl.

Theo khia canh khac, sang ché dé cap dén ché pham diét co chira mot lugng c6
tic dung diét c6 cta (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit dong phan dbi anh riéng biét bat ky hodc hon hop khong
triét quang bét ky ctia néd (thube diét co A) va (b) it nhét mot thude diét cé B duoc lua
chon tir cac chét tre ché hé thong quang hoa I T4t hon, chét tre ché hé thong quang héa
II 1a bentazon, propanil hodc mudi néng dung, este hodc amit cta n6. Theo mot phuong
4n, chat (rc ché hé théng quang héa II 14 bentazon-natri. Theo phuong 4n khac, cht rc

ché hé thong quang héa II 14 propanil.

Theo khia canh khac, sang ché dé cap dén ché pham diét co chira mot lugng c6
tic dung diét co cua (a) (£)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan dbi anh riéng biét bat ky hodc hon hop khong
triét quang bét ky ctia né (thude diét co A) va (b) it nhat mot thude diét co B dugc lya
chon tr cac chit Gc ché protoporphyrinogen-IX oxidaza. Tét hon, chit e ché

protoporphyrinogen-IX oxidaza duoc lua chon tir bifenox va oxadiazon.

Theo khia canh khac, sang ché dé cdp dén ché pham diét c6 chira mot lugng ¢
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tac dung diét c6 cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan ddi anh riéng biét bat ky hodc hon hop khéng
triét quang bat ky cua no (thudc diét co A) va (b) it nhét mot thude diét co B duoc lya
chon tir cac chat tre ché tap hop vi dng (nhém K1 theo hé théng phan loai HRAC). T6t

hon, chét trc ché tap hop vi ong duge lya chon tir butralin va dithiopyr.

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mot lugng co6
tac dung diét cd cua (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan déi dnh riéng biét bat ky hodc hon hop khong
triét quang bét ky cua né (thude diét co A) va (b) it nhét mot thude diét co B duoc lwa
chon tir cac chét ac ché VLCFA.

Tbt hon, chat wc ché VLCFA duoc lua chon tir fentrazamit, ipfencarbazon,
cafenstrole, fenoxasulfon, va cac mudi, este hodc amit noéng dung cua ching. Theo

phuong 4n khac, chit rc ché VLCFA 14 piperophos.

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mot lugng co
tic dung diét c6 cia (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan dbi anh riéng biét bat ky hodc hon hop khéng
triét quang bét ky ctiia né (thude diét co A) va (b) it nhét mot thude diét co B duoc lua
chon tir nhom thuéc diét co loai tdy tring. Tt hon, thudc diét co loai tdy tring la

aclonifen.

Theo khia canh khac, sang ché dé cap dén ché pham diét co chira mot lugng c6
tic dung diét c6 cia (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan dbi anh riéng biét bat ky hodc hon hop khong
triét quang bat ky cua nd (thuéc diét c6 A) va (b) it nhat mot thudce diét c6 B dugc lua
chon tir chét trc ché HPPD. Tét hon, chét trc ché HPPD duoc lra chon tir benzobixyclon,
benzofenap, bixyclopyrone, fenquintrione, isoxaflutole, isoxachlortole, mesotrione,
pyrasulfotole, pyrazolynate, pyrazoxyfen, sulcotrione, tefuryltrione, tembotrione,
tolpyralate, topramezon, va cac mudi, este hodc amit nong dung cua chung. Tét hon nita,
chit ttc ché HPPD duogc lua chon tir benzobixyclon, benzofenap, isoxachlortole,
pyrazolynate, pyrazoxyfen, tefuryltrione, va céc mudi, este hodc amit néng dung cua

ching.
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Theo khia canh khéc, sang ché d& cap dén ché pham diét co chira mot lugng c6
tic dung diét cé cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan d6i anh riéng biét bat ky hodc hdn hgp khong
triét quang bat ky cua néd (thude diét co A) va (b) it nhét mot thude diét co B duoc lya

chon tir nhom chét tre ché sinh tong hop xenluloza, t6t hon indaziflam.

Theo khia canh khac nira, sang ché dé cap dén ché phém diét co chira mot lugng
c6 tac dung diét cd cla (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan déi anh riéng biét bat ky hodc hon hop khong
friét quang bét ky ciia n6 (thudc diét c6 A) va (b) it nhat mot thude diét o B dugc lya

chon tir cac auxin tong hop.

Tt hon, auxin tong hop dugc lua chon tir cdc axit phenoxycarboxylic, axit
benzoic, axit pyridincarboxylic va benazolin-etyl. Tét hon nira, auxin tong hop duoc lya
chon tir nhém bao gém 2,4-D, 3,4-DA, MCPA, 2,4,5-T, 2,4-DP (dicloprop), 2,4-DP-P,
4-CPP, 3,4-DP, fenoprop, CMPP (mecoprop), CMPP-P, 4-CPB, 2,4-DB, 3,4-DB, 2.4,5-
TB, MCPB, dicamba, tricamba, cloramben, 2,3,6-TBA (axit 2,3,6-triclobenzoic),
aminopyralid, clopyralid, floxypyr, picloram, triclopyr, halauxifen, axit 4-amino-3-clo-
6-(4-clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-carboxylic, benzyl 4-amino-3-clo-6-(4-
clo-2-flo-3-metoxyphenyl)-5-flopyridin-2-carboxylat (CAS 1390661-72-9), benazolin-
etyl, va cac mudi, este hodc amit néng dung cua chung. Theo phuong an khac, auxin
téng hop duge lya chon tir cac axit phenoxycarboxylic, dac biét duoc lya chon tir nhém
bao goém 2,4-D, 3,4-DA, MCPA, 2,4,5-T, 2,4-DP (dicloprop), 2,4-DP-P, 4-CPP, 3,4
DP, fenoprop, CMPP (mecoprop), CMPP-P, 4-CPB, 2,4-DB, 3,4-DB, 2.4,5-TB, MCPB,
va cac mudi, este hodc amit néng dung cua chung. Theo phuong 4n khac, auxin tong
hop dugc lya chon tir cic axit benzoic, dic biét dugc lya chon tur nhom bao g6m
dicamba, tricamba, cloramben, 2,3,6-TBA (axit 2,3,6-triclobenzoic), va cac mudi, este
hodc amit nong dung cua ching. Theo phuong an khéc, auxin tong hop duge lya chon
tir cac axit pyridincarboxylic, dac biét duoc Iya chon tir nhém bao gbm aminopyralid,
clopyralid, floxypyr, picloram, triclopyr, halauxifen, axit 4-amino-3-clo-6-(4-clo-2-flo-
3-metoxyphenyl)-5-flopyridin-2-carboxylic, benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)-5-flopyridin-2-carboxylat (CAS 1390661-72-9), va cac mubi, este hodc

amit nong dung cua chiing. Theo phuong 4n khéc nira, auxin téng hop 1 benazolin-etyl.
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Theo phuong an khac nira, auxin tong hop 1a benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)-5-flopyridin-2-carboxylat (CAS 1390661-72-9).

Theo khia canh khéc, sang ché dé cap dén ché pham diét co chira mot lugng c6
tac dung diét c6 cta (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan ddi anh riéng biét bat ky hozc hon hop khong
triét quang bét ky ctia né (thude diét co A) va (b) it nhat mot thude diét co B dugc lya
chon tir nhom thude diét c6 véi phuong thirc hoat dong chua biét (nhém Z theo hé thong
phan loa1 HRAC), tdt hon duogc lua chon tir indanofan, methiozolin (CAS 403640-27-
7), oxaziclomefone, va cac mudi, este hodc amit néng dung cta chung va t6t hon nira

indanofan.

Theo khia canh khéc, sang ché dé cap dén ché pham diét ¢ chira mot lugng co
tac dung diét c6 cta (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit dong phan dbi anh riéng biét bat ky hoac hon hop khong
tridt quang bat ky ctia n6 (thudc diét c6 A) v (b) it nhat mot thude diét co B duoc lya

chon tir cac nhom
bl) chét trc ché sinh tong hop lipit: cyhalofop, quizalofop,

b2) chit wc ché ALS: metsulfuron, penoxsulam, pyrimisulfan, bispyribac,

pyribenzoxim, pyriftalid, pyriminobac,
b3) chét e ché quang tong hop: propanil,

b5) thuéc diét co loai téy tréng: benzobixyclon, benzofenap, isoxachlortole,

pyrazolynate, pyrazoxyfen, tefuryltrione,
b10) chit trc ché VLCFA: fentrazamit, ipfencarbazon, cafenstrole, fenoxasulfon,

b13) c4ac auxin téng hop: benzyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-5-
flopyridin-2-carboxylat (CAS 1390661-72-9),

b15) cac thudc diét co khac: indanofan, methiozolin (CAS 403640-27-7),

oxaziclomefone,

va cac muodi, este hodc amit néng dung cua ching.
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Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mot luong co
tac dung diét co cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan déi dnh riéng biét bat ky hodc hon hop khong
triét quang bét ky cta né (thudc diét ¢ A) va (b) it nhat mot thude diét co B duge lya

chon tir cac nhém

bl) chét tc ché sinh tong hop lipit: cyhalofop, cyhalofop-butyl, quizalofop, va
quizalofop-P-etyl,

b2) chét e ché ALS: metsulfuron, metsulfuron-metyl, bispyribac, va bispyribac-natri.

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mot lugng c6 tac
dung di¢t cé cua (a) (£)-2-ex0-(2-metylbenzyloxy)- 1 -metyl-4-isopropyl-7-
oxabixyclo[2.2.1Theptan, chat ddng phan ddi anh riéng biét bat ky hodc hén hop khong
riét quang bat ky ciia né (thube diét c6 A) va (b) it nhat mot thude diét co B dugc lua

chon tir cac nhém
b1) chAt e ché sinh tong hop lipit: cyhalofop-butyl va quizalofop-P-etyl,
b2) chét trc ché ALS: metsulfuron-metyl va bispyribac-natri.

Theo khia canh khac, sang ché dé cap dén ché pham diét c6 chira mot luong 6
tac dung diét co cta (a) (£)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan ddi anh riéng biét bat ky hodc hon hop khéng
triét quang bat ky ctia nd (thuc diét co A) va (b) cyhalofop hodc cyhalofop-butyl (thube
diét co B).

Theo khia canh khac, sang ché d& cap dén ché phim diét co chira mot lugng c6
tic dung diét co cua (a) (£)-2-ex0-(2-metylbenzyloxy)- 1 -metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan déi anh riéng biét bat ky hodc hon hop khong
triét quang bét ky ciia né (thube diét co A) va (b) quizalofop hodc quizalofop-P-etyl
(thude diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mét lugng co
tic dung di¢t cé cua (a) (£)-2-ex0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit dong phan déi anh riéng biét bat ky hoac hon hop khong
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triét quang bat ky ctia n6 (thude diét co A) va (b) metsulfuron hodc metsulfuron-metyl

(thudc diét co B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mot lugng cé
tac dung diét cd cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat ddng phan ddi anh riéng biét bat ky hodc hon hop khong

triét quang bét ky cua no (thudc diét co A) va (b) penoxsulam (thubc diét co B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét co chira modt lugng c6
tac dung diét c6 cla (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat ddng phan dbi anh riéng biét bat ky hozc hdn hop khéng

triét quang bat ky cua nd (thuéc diét co6 A) va (b) pyrimisulfan (thuéc diét c6 B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét co chira mot lugng c6
tac dung diét cd cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan déi anh riéng biét bat ky hodc hon hop khéng
triét quang bat ky ctia nd (thudc diét c6 A) va (b) bispyribac hodc bispyribac-natri (thudc
diét co B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mf)t luong co
tac dung diét c6 cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat dong phan dbi anh riéng biét bt ky hodc hon hop khéng

triét quang bat ky cua nd (thudc diét co A) va (b) pyribenzoxim (thubc diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mot luong co
tic dung di¢t cd cua (a) (£)-2-ex0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat dong phan dbi anh riéng biét bat ky hodc hon hop khong
triét quang bét ky ciia né (thude diét co A) va (b) pyriftalid (thude diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét c6 chira mot luong co
tac dung diét co cta (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat déng phan d6i anh riéng biét bat ky hodc hdn hgp khong
triét quang bét ky ciia né (thudc diét co A) va (b) pyriminobac hodc pyriminobac-metyl

(thubc diét co B).
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Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mét lugng cé
tac dyng diét c6 cla (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan dbi anh riéng biét bat ky hodc hén hop khong

triét quang bat ky cua nd (thuéc diét co A) va (b) propanil (thudc diét co B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mét luong co
tac dung diét c6 cua (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat dong phén dbi anh riéng biét bat ky hodc hon hop khong

triét quang bat ky cia nd (thude diét co A) va (b) benzobixyclon (thube diét cé B).

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mot luong co
tic dung diét cé cta (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat ddng phan ddi anh riéng biét bat ky hozc hdn hop khong

triét quang bat ky cta nd (thuéc diét c6 A) va (b) benzofenap (thuéc diét co B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mét lugng c6
tac dung diét c6 cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan déi anh riéng biét bat ky hodc hon hop khong

triét quang bat ky cua no (thudc diét co A) va (b) isoxachlortole ( thude diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mot lugng co6
tac dung diét c6 cia (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan d6i anh riéng biét bat ky hodc hon hop khong

triét quang bat ky cua no (thube diét co A) va (b) pyrazolynate (thude diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét co chira mot luong co
tac dung diét c6 cla (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan d6i anh riéng biét bat ky hodc hon hop khong
triét quang bat ky cua nd (thube diét co A) va (b) pyrazoxyfen ( thube diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét c6 chira mot lugng co
tic dung diét cé cla (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan dbi anh riéng biét bat ky hodc hon hop khong

triét quang bét ky cua nd (thude diét co A) va (b) tefuryltrione (thube diét co B).
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Theo khia canh khac, sang ché dé cap dén ché pham diét co chira mot luong c6
tac dung diét c6 cla (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit dong phan ddi anh riéng biét bat ky hodc hon hop khong

triét quang bat ky cta no (thudc diét co A) va (b) fentrazamit (thuc diét co B).

Theo khia canh khéac, sang ché dé cap dén ché pham diét co chira mot lugng co
tac dung diét c6 cta (a) (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chat ddng phan déi anh riéng biét bat ky hoic hon hop khong

triét quang bat ky cua né (thudc diét co6 A) va (b) ipfencarbazon (thude diét co B).

Theo khia canh khac, sang ché dé cap dén ché pham diét c6 chira mot luong cd
tic dung diét co cua (a) (£)-2-ex0-(2-metylbenzyloxy)- 1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit ddng phan déi anh riéng biét bat ky hodc hon hop khéng

triét quang bat ky cua né (thudc diét co A) va (b) cafenstrole (thube diét co B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chira mot luong co
tac dung diét c6 cua (a) (£)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chét dong phan dbi anh riéng biét bat ky hodc hon hop khong

riét quang bat ky ctia né (thudc diét co A) va (b) fenoxasulfon (thube diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét c6 chira mot luong cod
tac dung diét c6 cla (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit dong phan dbi anh riéng biét bat ky hodc hon hop khong
triét quang bat ky ctia no (thudc diét co A) va (b) benzyl 4-amino-3-clo-6-(4-clo-2-flo-
3-metoxyphenyl)-5-flopyridin-2-carboxylat (CAS 1390661-72-9) (thude diét co B).

Theo khia canh khac, sang ché dé cap dén ché phém diét c6 chira mot luong céd
tac dung diét cé cla (a) (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chét ddng phan dbi anh riéng biét bat ky hodc hon hop khong

triét quang bat ky ctia né (thude diét co A) va (b) indanofan (thudc diét co B).

Theo khia canh khac, sang ché dé cap dén ché pham diét ¢ chira mot luong co
tac dung diét c6 cla (a) (£)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chit dong phan dbi anh riéng biét bat ky hodc hon hop khong
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riét quang bét ki ciia né (thude diét cé A) va (b) methiozolin (CAS 403640-27-7) (thude
diét co B).

Theo khia canh khéc, sang ché dé cap dén ché pham diét c6 chita mot lugng c6
tac dung diét co cua (a) (¥)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan, chét ddng phan ddi anh riéng biét bat ky hodc hon hop khong

triét quang bét ky cua no (thudc diét co A) va (b) oxaziclomefone (thuéc diét co B).

Theo khia canh khac, sang ché boc 16 viéc sir dung ché phém theo sang ché (cu
thé 1a ché pham bét ky trong s6 cac ché pham diét co néu trén chira thude diét co A va
cac thude diét co B cu thé ciia cac nhém b1, b2, b3, b3, b10, b13 va b15) dé phong trir

thuc vat khong mong muodn.

Theo khia canh khac, sang ché dé cap dén phuong phap phong trir thuc vat khong
mong muén, phwong phap bao gbm viéc 4p dung 1én thuc vét hoac noi song ctia chiing
hoac ap dung 1én d4t hodc nude dé ngan chan sy nay mam hodc su sinh truéng cua thuc
vat khong mong mudn, ché pham theo sang ché (cu thé 1a ché pham bat ky trong s6 cac
ché phém diét c6 néu trén chtra thudc diét co A va cac thude diét co B cu thé cua cac

nhém bl, b2, b3, b5, b10, b13 va bls).

Ché pham diét c6 néu trén chira thube diét c6 A va cac thudc diét co B cu thé cua
cac nhom bl, b2, b3, b5, b10, b13 va b15 dac biét thich hop dé phong trir cé chon loc

trong trong la (bao gdm nhung khéng chi gi¢i han 6 lua cay).

Do d6, theo khia canh khac, sang ché boc 16 viéc st dung ché phdm bat ky trong
s6 cac ché pham néu trén dé phong trir theo cach chon loc thuc vat khong mong mubn

trong trong lua (bao gdm nhung khong chi giéi han 6 lia cay).

Theo khia canh khéc nita, sing ché dé cap dén phuong phap dé phong trir theo
cach chon loc thuc vat khéng mong muén trong trong laa (bao gdm nhung khong chi
giéi han & lna cay), phuong phap bao gbm budc ap dung 1én dién tich trong lia ché

pham bat ky trong s6 cac ché pham néu trén.

Trong st dung hodc cac phuong phap néu trén, thuc vat khong mong mubdn 6t
hon dugc lwa chon tr cdc chi Agropyron, Alopecurus, Apera, Avena, Brachiaria,

Bromus, Cynodon, Digitaria, Echinochloa, Eleusine, Ischaemum, Leptochloa, Lolium,
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Panicum, Phalaris, Poa, Rottboellia, Setaria, Anthemis, Amaranthus, Ambrosia,
Capsella, Centaurea, Chenopodium, Conyza, Descurainia, Galium, Kochia, Matricaria,

Papaver, Raphanus, Sinapis, Sisymbrium, Stellaria va Thlaspi.

T6t hon nira, thuc vat khong mong mudn duoc lua chon tir cac chi Alopecurus,
Apera, Digitaria, Echinochloa, Leptochloa, Lolium, Phalaris, Poa, Setaria, Amaranthus,
Anthemis, Capsella, Centaurea, Chenopodium, Descurania, Kochia, Matricaria,
Papaver, Sisymbrium, Stellaria va Thlaspi, tdt hon nira duoc lua chon tr cac chi
Alopecurus, Apera, Echinochloa, Leptochloa, Lolium, Phalaris, Poa, Amaranthus,
Chenopodium, Matricaria, Papaver va Stellaria, thdm chi tdt hon nira duoc lya chon tir
cac chi Alopecurus, Echinochloa, Lolium, Phalaris, Poa, Amaranthus, Chenopodium,
Matricaria, Papaver va Stellaria, tot hon nita dugc lua chon tr cac chi Alopecurus,
Echinochloa, Lolium, Phalaris, Poa va Papaver va dic biét dugc lya chon tir cic chi

Alopecurus, Lolium, Phalaris va Papaver.

Theo phurong an khac, thuc vat khong mong mudn duge lua chon tir cac chi

Alopecurus, Bromus, Brassica, Galium, Lolium, Matricaria va Papaver.

Cu thé, thuc vat khong mong mubn duge lra chon tir nhém bao g@)m Alopecurus
myosuroides, Alopecurus aequalis, Apera spica-venti, Avena fatua, Avena sterilis,
Brachiaria plantaginea, Brachiaria decumbens, Bromus secalinus, Bromus sterilis,
Bromus tectorum, Digitaria ciliaris, Digitaria insularis, Digitaria ischaemum, Digitaria
sanguinalis, Echinochloa colona, Echinochloa crus-galli, Echinochloa crus-pavonis,
Echinochloa erecta, Echinochloa oryzoides, Echinochloa phyllogogon, Eleusine indica,
Ischaemum rugosum, Leptochloa chinensis, Leptochloa panicoides, Leptochloa scabra,
Leptochloa virgata, Lolium multiflorum, Lolium perenne, Lolium rigidum, Panicum
capillare, Panicum dichotomiflorum, Phalaris brachystachyx, Phalaris minor, Phalaris
paradoxa, Poa annua, Poa pratensis, Poa trivialis, Rottboellia exaltata, Setaria faberi,
Setaria glauca, Setaria pumila, Setaria verticillata, Setaria viridis, Amaranthus albus,
Amaranthus blitoides, Amaranthus hybridus, Amaranthus palmeri, Amaranthus
powellii, Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus rudis,
Amaranthus viridis, Ambrosia artemisifolia, Anthemis arvensis, Capsella bursa-

pastoris, Centaurea cyanus, Chenopodium album, Chenopodium ficifolium,
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Chenopodium polyspermum, Chenopodium hybridum, Conyza bonariensis, Conyza
canadensis, Descurania sophia, Galium aparine, Galium spurium, Galium tricornutum,
Kochia scoparia, Matricaria chamomilla, Matricaria discoidea, Matricaria inodora,
Papaver rhoeas, Raphanus raphanistrum, Sinapis alba, Sinapis arvensis, Sisymbrium
officinale, Sisymbrium orientale, Stellaria media va Thlaspi arvense, t6t hon dugc lwa
chon tir nhom bao gdm Alopecurus myosuroides, Alopecurus aequalis, Apera spica-
venti, Digitaria ischaemum, Digitaria sanguinalis, Echinochloa crus-galli, Echinochloa
oryzoides, Leptochloa chinensis, Lolium multiflorum, Lolium perenne, Lolium rigidum,
Phalaris brachystachys, Phalaris minor, Phalaris paradoxa, Poa annua, Poa trivialis,
Setaria faberi, Setaria glauca, Setaria pumilla, Setaria verticillata, Setaria viridis,
Amaranthus powellii, Amaranthus retroflexus, Amaranthus tuberculatus, Amaranthus
rudis, Anthemis arvensis, Capsella bursa-pastoris, Centaurea cyanus, Chenopodium
album, Descurania sophia, Kochia scoparia, Matricaria chamomilla, Matricaria inodora,
Papaver rhoeas, Sisymbrium officinale, Stellaria media va Thlaspi arvense, t6t hon nita
duoc lua chon tir nhém bao gom Alopecurus myosuroides, Alopecurus aequalis, Apera
spica-venti, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis,
Lolium multiflorum, Lolium perenne, Lolium rigidum, Phalaris brachystachys, Phalaris
minor, Phalaris paradoxa, Poa annua, Amaranthus powelli, Amaranthus retroflexus,
Amaranthus tuberculatus, Amaranthus rudis, Chenopodium album, Matricaria
chamomilla, Matricaria inodora, Papaver rhoeas va Stellaria media, t6t nhat duoc lua
chon tir nhém bao gdm Alopecurus myosuroides, Alopecurus aequalis, Apera spica-
venti, Echinochloa crus-galli, Echinochloa oryzoides, Leptochloa chinensis, Lolium
multiflorum, Lolium rigidum, Phalaris minor va Poa annua, va déc bi¢t duoc lya chon
tir nhém bao gdm Alopecurus myosuroides, Lolium multiflorum, Lolium rigidum va

Phalaris minor.

Theo phuong an khac, thuc vat khong mong mudn duoc lua chon tir Alopecurus
myosuroides, Bromus sterilis, Brassica napus, Galium aparine, Lolium rigidum,
Matricaria inodora va Papaver rhoeas.

Theo phuong an khéc, ché pham theo sang ché c6 thé chira thém it nhit mot chat

tang cuong do tuong thich cua cay trong C (nhu duoc xac dinh ¢ day). Theo phuong an
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khéc nita, cac ché pham nay c6 thé chira thém mot hodc nhiéu chat bo tro thong thuong

trong bao vé cay trong (nhu dugc x4c dinh ¢ day).

Mot sb su phéi hop nhét dinh cua (a) thude diét co A va (b) thude diét cé B ciing

c6 thé ¢6 kha nang tao ra tac dung diét co hiép déng.

Do d6, theo mot phuong 4n uu tién vé ché pham, sir dung va phuong phap cua
sang ché, thudc diét co A va thudc diét co B mdi loai ¢6 mit hodc dugc dp dung vai

luong du dé tao ra tac dung diét co hiép dong.

Thuat nglr "tdc dung diét co hiép d@)ng" dé cap dén tac dung diét co ddi voi mot
t hop x4c dinh gdm hai thuc diét co, trong d6 hoat tinh diét c6 phdi hop cao hon tong
c4c hoat tinh diét co riéng biét ctia cac thude diét c6 khi dugc ap dung riéng 1é. Vily do
nay, cac ché phdm c6 thé, dua vao cac thanh phéan riéng biét, duge st dung voi ty 1€ ap
dung thép hon van thu duoc tac dung diét co co6 thé so sanh duoc véi cac thanh phén
riéng biét.

Theo mot sé phuong an clia sang ché, phurong trinh Colby dugc 4p dung dé xac
dinh xem liéu viéc két hop ctia thudc diét co A va thube diét co B ¢6 thé hién tac dung
hiép dong hay khong (xem trong tai liéu cta tac gia S. R. Colby, "Calculating synergistic

and antagonistic responses of herbicide combinations", Weeds 1967, 15, pp. 20-22).
E=X+Y —(XY/100)
trong 36, X = tac dung tinh theo % sir dung thude diét co A véi ty 1& ap dung a;
Y =tac dung tinh theo % su dung thudc diét co B voi ty 1é 4p dung b;

E = tac dung ky vong (theo %) cua thude diét co A + thubc diét co B voi ty

1€ ap dung a +b.
Trong phuong trinh Colby, gia tri E twong g voi tac dung (gay tén hai hodc t6n
thuong thyc vit) duoe ky vong néu nhur hoat tinh cta céc hop chét riéng biét ¢6 tinh bo
sung. Néu tac dung quan sat thay cao hon so véi gia tri E tinh toan theo phuong trinh

Colby, thi c6 tac dung hiép dong.

-63-



38355

Theo mot phuong an cua sang ché, phuong phap, sir dung va ché pham boc 16 &
day la hiép dong khi duoc xac dinh bang phuong trinh Colby. Cu thé, tac dung diét co
hiép dong dugc x4c dinh theo phuong trinh Colby.

Trong phuong phap, st dung va ché pham theo sang ché, ty 1& trong luong cua
thube diét c6 A (cu thé la (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan) trén thubc diét c6 B thong thudng nim trong khoang tir 1:1000
dén 1000:1, tét hon ndm trong khoang tir 1:500 dén 500:1, ddc biét Ia nam trong khoang
tir 1:250 dén 250:1 va tét nhét nam trong khoang tir 1:75 dén 75:1, trong d6 mdi mot

thuoc diét co B la este hoac mudi cua axit dugc tinh toan theo axit.

Trong phuong phap, st dung va ché pham theo sang ché, ty 1& trong luong cua
thubc diét co0 A (cu thé 1a (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan) trén chét tang cudng d6 twong thich cua cay trong C thong
thuong nam trong khoang tir 1:1000 dén 1000:1, t6t hon ndm trong khoang tir 1:500 dén
500:1, dac biét 1a nim trong khodng tir 1:250 dén 250:1 va t6t nhat nam trong khodng
fir 1:75 dén 75:1, trong d6 mdi mot chat tang cudng do twong thich ciia cdy trong C la

este hodc mudi cua axit dwoc tinh toan theo axit.

Trong phuong phap, sir dung va ché pham theo sang ché, ty 1¢ trong luong cua
thudc diét co B trén chét ting cuong d6 twong thich cia cay trong C thong thudng nim
trong khoang tir 1:1000 dén 1000:1, tot hon nam trong khoang tir 1:500 dén 500:1, dic
biét 1a ndm trong khoang tir 1:250 dén 250:1 va tt nhat ndm trong khoang tir 1:75 dén
75:1, trong d6 mdi mot thude diét c6 B va chét ting cuong d6 twong thich cia ciy trong

C 1a este hodc muodi cua axit dugc tinh toan theo axit.

Trong phuong phép, st dung va ché pham theo sang ché, ty 18 trong lugng ctia hon
hop céc thude diét co A (cu thé 13 (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-
7-oxabixyclo[2.2.1]heptan) va B trén chét ting cuong do twong thich cua ciy trong C
t6t hon nam trong khodng tir 1:500 dén 500:1, ddc biét 13 nam trong khoang tir 1:250
dén 250:1 va t6t nhat nam trong khoang tir 1:75 dén 75:1, trong d6 mbi mot thude diét
c6 B va chat ting cuong do tuong thich cua cay trong C 12 este hodc mudi cta axit duge

tinh toan theo axit.
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Ché pham theo sang ché 1a thich hop lam thude diét c6 & dang nguyén nhu vay
hodc ¢ dang ché phiam héa nong dugc phéi ché thich hop. Nhu dugce s dung ¢ day,
thuét ngit “ché pham héa nong” dé cap dén ché pham con chira thém mot hodc nhiéu

chét b tro thong thuong trong bao vé ciy trong.

Do d6, ché phém héa ndéng chira mot lugng c6 tac dung di€t c6 cua thude diét co
A, tiy ¥, it nhat mot thube diét c6 B (nhu dugc xé4c dinh ¢ day), tiry ¥, it nhat mot chat
tang cuong d¢ tuwong thich cua cay trong C (nhu dugc xac dinh 6 day) va mot hodc nhiéu

chét b tro thong thuong trong bao vé ciy trong.

Thube diét c6 A, tay ¥, it nhat mét thude diét co B (nhu dugc xac dinh & day) va
tiy ¥, it nhat mot chét ting cudng do twong thich cta cay trong C (nhu duoc xac dinh ¢
day) c6 thé dugc chuyén dbi thanh céc kiéu ché pham héa nong thong thudng, vi du
dung dich, nhii twong, huyén phu, dang bui, bét, bot nhio, hat, dang ép, va hon hop cta
chiing. Céc kiéu nay va cac kiéu ché pham hoa néng khac dugc dinh nghia trong tai liéu
“Catalogue of pesticide formulation types and international coding system”, Technical

Monograph No. 2, 6 Ed. May 2008, CropLife International.

Ché phim héa néng cé thé dugc diéu ché theo cach da biét, nhu duge mo ta boi
tac gia Mollet va Grubemann, Formulation technology, Wiley VCH, Weinheim, 2001;
hoic Knowles, New developments in crop protection product formulation, Agrow

Reports DS243, T&F Informa, London, 2005.

Thuét ngit "chat bo trg thong thuong trong bao vé cay trdng” bao gom, nhung
khéng chi gidi han ¢, dung méi, chat mang long, chat mang rén hodc chit 1am déy, chat
hoat dong bé mat, chat phan tan, chat nhii hoa, chét thdm wét, ta duoc, chét hoa tan, chat
taing cuong tinh tham, chit keo bao V&, chit bam dinh, chét lam dic, chét gitr do am,
chét xua dudi cén trung, chat din du c6n tring, chét kich thich an, chét tuong thich hoa,
chét diét khuén, chit chéng déng bang, chat chéng tao bot, cht mau, chat dinh va chét
két dinh.

Dung méi va chét mang 16ng thich hgp la nude va dung méi hiru co, nhu cac phan
doan dau khoéang co diém soi tir trung binh dén cao, chfmg han kerosen, dau diesel; dau
co nguén géc thuc vét hodc dong vat; hydrocacbon béo, vong va thom, chéng han toluen,

parafin, tetrahydronaphtalen, naphtalen dugc alkyl hoa; ruou, chéng han etanol,
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propanol, butanol, rwgu benzylic, xyclohexanol; glycol; DMSO; keton, ching han
xyclohexanon; este, chéng han lactat, cacbonat, este ctia axit béo, gama-butyrolacton;
axit béo; phosphonat; amin; amit, ching han N-metylpyrolidon, dimetylamit ctia axit

béo; va hon hop cua chiing.

Chét mang rin hodc chét don thich hop 1a d4t khoang, vi du, silicat, silicagel, bot
talc, kaolin, da voi, voi, da phén, dét sét, dolomit, diatomit, bentonit, canxi sulfat, magie
sulfat, magie oxit; polysacarit, vi du, xenluloza, tinh bot; phan bon, vi du, amoni sulfat,
amoni phosphat, amoni nitrat, ure; cac san pham c6 ngudn goc thuc vat, vi du, bot ngi

cde, bot vo ciy, bot g0, bot vo qua hach va hon hop ctia chung.

Céc chat hoat dong bé mat thich hop 1a cac hop chét c6 hoat tinh bé mit, nhu chat
hoat dong bé mit dang anion, cation, khong ion va ludng tinh, polyme khéi, chat da dién
phan, va hon hop cua chung. Cac chét hoat dong bé mat nhu vay c6 thé dugc sir dung
Jam chat nhii hoa, chét phén tan, chét hoa tan, chat tham wdt, chét tang cuong tinh tham,
keo bao vé, hoic ta duoc. Vi du vé chét hoat dong bé mit duoc liét ké trong tai liéu
McCutcheon’s, Vol.1: Emulsifiers & Detergents, McCutcheon’s Directories, Glen

Rock, USA, 2008 (International Ed. or North American Ed.).

Chét hoat dong bé mit anion thich hop 1a céc mudi kiém, kiém tho hoic mudi
amoni cua sulfonat, sulfat, phosphat, carboxylat, va hén hop cua chung. Vi du vé
sulfonat 13 alkylarylsulfonat, diphenylsulfonat, alpha-olefin sulfonat, lignin sulfonat,
sulfonat cua axit béo va dau, sulfonat cua alkylphenol dugc etoxy hoa, sulfonat cua
arylphenol dugc alkoxyl hoa, sulfonat ctia naphtalen dugc ngung tu, sulfonat cua
dodexyl- va tridexylbenzen, sulfonat ctia naphtalen va alkylnaphtalen, sulfosucxinat
hodc sulfosucxinamat. Vi du vé sulfat 12 sulfat cia axit béo va dau, cia alkylphenol dugc
etoxy hoa, ctia rugu, ctia rugu duogc etoxy hoa, hodc cua este ctia axit béo. Vi du vé
phosphat la phosphat este. Vi du vé carboxylat 1a alkyl carboxylat, va ruou dugc

carboxyl hoa hoac alkylphenol etoxylat.

Chét hoat dong bé mat khong ion thich hop la alkoxylat, amit ctia axit béo duge
thé & N, amin oxit, este, chéat hoat dong bé mat dua vao dudng, chét hoat dong bé mat
polyme, va hon hop ctia chung. Vidu vé alkoxylat 13 cdc hop chét nhu ruou, alkylphenol,

amin, amit, arylphenol, axit béo hodc este cua axit béo da dugc alkoxyl hoa voi 1 dén
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50 duong lugng. Etylen oxit va/hodc propylen oxit ¢ thé dugc ding cho phéan tng
alkoxyl hoa, t5t hon 1a etylen oxit. Vi du vé amit cta axit béo duogc thé tai N 1a glucamit
clia axit béo hodc alkanolamit cua axit béo. Vi du vé este 1a este cla axit béo, glyxerol
este hodc monoglyxerit. Vi du vé chit hoat dong bé mit co géc duong la sorbitan,
sorbitan dugc etoxy hoa, sucroza va glucoza este hodc alkylpolyglucosit. Vi du vé chat
hoat déng bé mit polyme 14 home- hodc copolyme cua vinylpyrolidon, rugu vinyl, hodc

vinylaxetat.

Chét hoat dong bé mit cation thich hop 1a chat hoat dong bé mat bac bén, vi du
hop chit amoni bac bdn voi mot hodc hai nhém ki nude, hoac mudi cia amin bac nhat
mach dai. Chét hoat dong bé mat ludng tinh thich hgp 1a alkylbetain va imidazolin.
Polyme khdi thich hop 14 polyme khoi thudce loai A-B hodc A-B-A bao gdbm cac khoi
polyetylen oxit va polypropylen oxit, hodc thudc loai A-B-C bao gdém alkanol,
polyetylen oxit va polypropylen oxit. Chat da dién phan thich hop la polyaxit hoac
polybazo. Vi du vé polyaxit 12 mudi kiém cua axit polyacrylic hodc polyme hinh ring

lugc polyaxit. Vidu vé polybazo 12 polyvinylamin hodc polyetylenamin.

Ta duoc thich hop 1a cac hop chit, ma c6 hoat tinh trir sinh vat gdy hai khong dang
ké hodc tham chi 12 khéng c6 hoat tinh trir sinh vat gay hai, va cai thi¢n ddc tinh sinh
hoc cia hop chat c6 cong thire I & dich. Céc vi dy la chit hoat dong bé mat, dau khoang
hodic diu thuc vét, va cic chat bo trg khac. Cac vi du khac duoc liét ké boi tic gia
Knowles, trong tai liéu Adjuvants and additives, Agrow Reports DS256, T&F Informa
UK, 2006, chapter 5.

Chat lam dic thich hop la polysacarit (ching han gém xanthan,
carboxymetylxenluloza), dit sét vé co (duge cai bién hiru co hode chua duge cai bién),

polycarboxylat, va silicat.

Cac chat diét khudn thich hop 13 bronopol va dan xuat isothiazolinon nhu

alkylisothiazolinon va benzisothiazolinon.
Chét chéng dong bang thich hop la etylen glycol, propylen glycol, ure va glyxerin.

Chét chéng tao bot thich hop la silicon, ruou mach dai, va mudi cla axit béo.
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Chat tao mau thich hop (vi du, mau do, xanh da troi, hodc xanh 14 cdy) la cdc chat
mau c6 d6 hoa tan trong nudc thap va cic thuée nhuém hoa tan trong nude. Viduy la cac
chit tao mau v6 co (vi duy, oxit sat, oxit titan, hexaxyanoferat sat) va cdc chat tao mau

hitu co (vi du, cac chat tao mau alizarin-, azo- va phtaloxyanin).

Chéat dinh hodc chét két dinh thich hop 1a polyvinylpyrolidon, polyvinylaxetat,

rugu polyvinyl, polyacrylat, sap sinh hoc hodc téng hop, va xenluloza ete.

Ché phim héa néng thudng chira tir 0,01 dén 95%, tot hon tir 0,1 dén 90%, va cu
thé 13 tir 0,5 dén 75%, trong luong hoat chat. Hoat chit duge ding véi do tinh khiét tir
90% dén 100%, t6t hon 1a tir 95% dén 100% (theo phd NMR).

Cac loai dau, chat thdm uét, ta duoc, phén bon, hodc cac chét vi luong khac nhau,
va céc thude trir sinh vat gdy hai khac nira (ching han thudc diét co, thudce trir con tring,
thudc diét nAm, chit diéu tiét sinh truong, chét ting cudng d6 tuong thich cua cay trong)
c6 thé dugc bd sung vao cac hoat chét hodc ché pham chira chiing & dang hdn hop tron
trude hodc, néu thich hop khong dwgce bd sung cho dén ngay trude khi sir dung (hon hop
tron trong thung). Cac tac nhan nay co thé duge tron v6i cac thanh phan nhu duge xac
dinh & day theo ty 1¢ trong lwgng ndm trong khoang tir 1:100 dén 100:1, t6t hon tir 1:10
dén 10:1.

Ngui sit dung ap dung ché phim hoa nong thudng tir thiét bi dinh liéu trude, thiét
bi phun deo vai, binh phun, may bay phun, hodc hé thong tudi. Thong thuong, ché pham
hoa néng duge diéu chinh dén ndng d6 mong mudn bang cach bd sung nude, dung dich
dém, va/hodc cac chat bo trg khac va thu duge chit 16ng ding ngay dé phun hodc ché
pham hoa nong theo sang ché. Thong thuong, 20 dén 2000 lit, tot hon 1a 50 dén 400 lit,

chat long dung ngay dé phun dugc dung trén mot hecta dién tich néng nghiép hiru ich.

Theo mot phuong an, cac thanh phan riéng biét cua ché pham hoéa néng hodc cac
thanh phén tron trudc ting phﬁn, vi duy, cac thanh phén hoéa néng chua thude diét co A,
tiy ¥ it nhat mot thube diét co B (nhu duoc x4c dinh trong ban mé ta nay) va tiy y it
nhét mot chat ting cudong do tuong thich cta ciy trong C (nhr dugc xéc dinh trong ban
mo ta nay) co thé dugc tron béi ngudi sit dung trong binh phun va cac cht bo tro va cac

chét phu gia khac c6 thé duge b sung, néu thich hop.
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Theo phuong an khac, cac thanh phan riéng biét ctia ché pham héa néng nhu cac
phﬁn cua bo kit hoac céc phé”\n ctia hon hop hai hodc ba thanh phﬁn c6 thé duoc tron boi
chinh nguoi st dung trong binh phun va cac chit bé trg khac c6 thé duge bo sung, néu

thich hop.

Theo mot phuong an khac, cac thanh phan riéng biét cua ché pham hoéa nong hoic
céc thanh phan tron trude ting phan, vi dy, cac thanh phan hoéa néng chira thube diét co
A, thy ¥ it nhat mot thube diét cd B (nhu duoc xac dinh trong ban mé ta nay) va ty ¥ it
nhat mot chét ting cuong do twong thich cta cay trong C (nhu duoc xéc dinh trong ban

mo ta nay) co thé dugc 4p dung cung nhau (vi dy, sau khi tron trong binh) hoéc lién tiép.

Do d6, ché pham héa néng c6 thé duoc cung cap o dang ché pham bao géi don
chira thude diét co A, tuy y it nhit mot thube diét co B (nhu dugc xac dinh trong ban m6
ta nay) va tuy y it nhit mot chat ting cuong do tuong thich cia ciy trong C (nhu dugc
x4c dinh trong ban mé ta nay) cung voi chét mang 10ng va/hoéc rén, va, néu mudn, mot
hodc nhiéu chét hoat dong bé mat va, néu mudn, mot hodc nhiéu chat bd tro khac thong
thudng trong linh vuc bao vé thyc vit. Ché pham c6 thé dugc cung cip & dang ché pham
phéi ché hai géi, trong d6 mot géi bao gdm ché pham phéi ché thude diét cé A trong khi
g0i con lai bao gdm ché pham chira it nhit mot thude diét co B va/hodc chat ting cudng
d6 twong thich cua cdy tréng C, va trong d6 ca hai ché pham phoi ché chura it nhat mot
chét mang, néu mubn, mot hodc nhiéu chat hoat dong bé mat, néu mubn, mot hoic nhiéu
chét phu gia khac théng thuong trong bao vé thuc vit. Ché pham phdi ché ciing c6 thé
dwoc cung cip & dang ché phdm phdi ché hai goi, trong d6 mot goi bao gbm ché pham
phéi ché thubc diét c6 A va tiry ¥ chat ting cuong do twong thich cua ciy trong C trong
khi goi con lai bao gdm ché pham chira it nhét mot thude diét c6 B va trong do ca hai
ché phérn phéi ché chira it nhat mot chat mang, néu mudn, mot hoic nhiéu chat hoat
dong bé mit, néu mudn, mot hodc nhiéu chéit phu gia khac théng thuong trong bao vé
thuc vat. Tt hon, néu viée tron duoge tién hanh dudi dang hén hop dung cho binh, nghia

13, ché pham duoc tron ngay trude khi hodc vao lic pha lodng v6i nude.

Céc ché pham theo sang ché phong trir thuc vét & nhitng ving khong co6 ciy trong
rht hitu hidu, dic biét voi ty 1¢ ap dung cao. Cac hop chét nay hoat dong chong lai co 14

rong va c6 dai & ving cay trong nhu ltia mi, lua mach, lta, ngd, huéng duong, dau tuong
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va bong ma khong gay thiét hai dang ké nao cho cay trong. Tac dung nay chu yéu dugc

quan sat & muc ty 1€ 4p dung thap.

Ché pham theo sing ché duoc 4p dung 1én thyc vat chu yéu bang cach phun. O
day, viéc ap dung co thé duoc thuc hién nho st dung, vi du, nudc lam chét mang bang
cac k¥ thuét phun théng dung st dung lugng chat 16ng phun nam trong khoang tir 50
dén 1000 L/hecta (vi du, tir 300 dén 400 L/ha). Ché pham dugc xéc dinh & déy ciing co
thé dugc ap dung theo phuong phap thé tich thap hodc phuong phép thé tich cyc thap

hodc ¢ dang vi hat.

Ché pham theo sang ché c6 thé dugc ap dung trudc hodc hau nay mam hodc cling
v6i hat cta thuc vét trong. Ciing c6 thé 4p dung hop chat va ché pham bing cach ap
dung lén hat, dugc xur 1y trudc biang ché phim theo sang ché, cua thuc vét trong. Néu
thude diét cé A va, néu thich hop, thudc diét cé B it dugc dung nap boi cay trong xac
dinh, thi cac k¥ thuat ap dung cé thé dugc su dung, trong do ché pham diét co duoc
phun, véi su ho trg cia thiét bi phun, sao cach sao chiing khong tiép xtic voi 14 cua cay
tréng c6 tinh nhay cang xa cang tdt, trong khi hop chét hoat tinh t&i duoc 14 cua thuc vat

khong mong muén moc & phia dudi hodc bé mat dat tran (goc khuat ndm phia dudi).

Theo phuong an khéc, ché pham theo sang ché c6 thé duoc ap dung bing cach xur
I hat. Viéc xtr Iy hat bao gdm co bn tat ca cac phuong thirc da biét doi v6i ngudi co
k¥ ning trong linh vuc (tao 4o hat, phu Ién hat, quét bui 1én hat, ngam hat, phu mang
trén hat, phu nhiéu 16p trén hat, phu ctig 1én hat, nho giot 1én hat va tao vién trén hat)
dwa vao ché pham theo sang ché. O day, ché pham theo sang ché c6 thé dugc ap dung

pha lodng hodc khong pha lodng.

Thuat ngli “hat” bao gém hat thudc tAt ca céac loai, vi du nhu ngd, hat, qua, than
cu, ciy gidng con va cac dang tuong tu. O day, t6t hon 13, thuat ngir hat mé ta ngd va
hat. Hat dugc su dung co thé 1a hat ctia cac thuc vat hiru dung néu trén, nhung ciing la
hat ctia thuc vat chuyén gen hodc thuc vat thu dugc bang cac phuong phéap chon gidng

thong thuong.

Ngoai ra, c¢6 thé ¢6 1¢i khi 4p dung ché pham theo sang ché riéng r€ hodc cung voi
cac thude bao vé ciy trong khac, vi dy, cuing voi chat phong trir loai gdy hai hoac nam

hodc vi khuan giy bénh thuc vét hodc vdi cac nhom hoat chat di€u hoa su sinh trudng.
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Ciing co6 loi khi tron 14n cung véi cac dung dich mu6i khoang duoc su dung dé xu Iy
thiéu hut dinh dudng va yéu to vi lugng. Dau va cc san pham dau c6 dac khéng gay

ddc cho thuc vat cling co thé duoc bd sung.

Khi duoc st dung trong bao vé thuc vat, lrgng hoat chét ap dung (ttc 1a, thude
diét cd A, néu thich hop, thudc diét co B) khéng c6 cac chat phu gia phdi ché, tay thude
vao loai tac dung mong mudn, c6 thé nam trong khoang tir 0,0001 dén 10 kg trén mot
hecta (kg/ha), t5t hon tir 0,001 dén 3 kg/ha, tét hon nita tir 0,001 dén 2,5 kg/ha, tham chi
tét hon nita tir 0,001 dén 2 kg/ha, ddc biét tot hon tir 0,005 dén 2 kg/ha, dic biét tir 0,05
dén 0,9 kg/ha va t6t nhét tir 0,1 dén 0,75 kg/ha.

Trong cac phuong phap va str dung theo sang ché, thudc diét co A (cu thé 1a (2)-
2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan) thuong
duoc ap dung voi lugng nim trong khoang tir 0,1 dén 2000 gam trén mdi hecta(g/ha),
tt hon tir 10 dén 1000 g/ha, t5t hon nita tir 10 dén 750 g/ha va tét nhét tir 10 dén 500
g/ha. Theo phuong an khac, thube diét co A (cu thé 1a (+)-2-exo-(2-metylbenzyloxy)-1-
metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan) duoc 4p duyng voi luong nam trong
Khoang tir 50 dén 1000 g/ha, tét hon tir 75 dén 750 g/ha va tt hon nira tir 100 dén 500
g/ha.

Trong cac phuong phap va str dung theo sang ché, ty 1& ap dung cta thube diét co
B (trong truong hop mudi dugc tinh toan & dang axit) thuong nim trong khoang tir
0,0005 kg/ha dén 10 kg/ha, tét hon tir 0,005 kg/ha dén 5 kg/ha va tot hon nira tir
0,001 kg/ha dén 2 kg/ha.

Trong cac phuong phap va st dung theo sang ché, ty 1& 4p dung cta chét tang
cuong do tuong thich cua cay trong C (trong truong hop mudi duoc tinh toan & dang
axit) thudng ndm trong khoang tir 0,0005 kg/ha dén 2,5 kg/ha, t6t hon tir 0,005 kg/ha
dén 2 kg/ha va t6t hon nira tir 0,01 kg/ha dén 1,5 kg/ha.

bé xiur 1y vat liéu nhan giéng thuc vat nhu hat, vi du, béng cach quét bui, phu hodc
tao 4o cho hat, lugng hoat chét cén thiét (tic 13, thudc diét co A va, néu thich hop, thude
diét ¢6 B) thuong ndm trong khoang tir 0,1 dén 5000 g, t6t hon tir 5 dén 2500 g, tot hon
nira tir 50 dén 2000 g va tét nhit tir 100 dén 1500 g, trén 100 kilogram vét li¢u nhén

gidng thure vét (t5t hon 12 hat).
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Theo phuong an khac cua sang ché, dé xur 1y hat, lugng hoat chét ap dung (tuc la,
thude diét co A va, néu thich hop, thude diét co B) thuong dugc su dung véi luong nam

trong khoang tu 0,001 dén 10 kg trén 100 kg hat.

Trong cac phuong phap va st dung theo sang ché, thudc diét co A va, néu co mit,
thubc diét co B va/hodc chit ting cuong d6 tuong thich cia cay trdng C c6 thé duge ap

dung cung nhau hodc riéng biét.

Trong cac phuong phap va sir dung theo sang ché, thudc diét co A va, néu c6 mit,
thudc diét c6 B va/hodc chit ting cudng do twong thich cua cay trdng C co thé duge ap

dung dong thoi hodc tuan tur.

Tét hon, thude diét co A va, néu c6 mit, thudc diét c6 B va/hodc chét tdng cuong
d6 twong thich cua cay trong C duge 4p dung ddng thoi 1én thyc vat khong mong mudn.
Theo phuong an khéc, thuéc diét co A va, néu c6 mit, thude diét cé B va/hodc chit ting
cuong do trong thich cua cay trong C dugc cung cép ¢ dang ché pham diét co nhu duge
xac dinh ¢ day (vi du, hon hop trdn trong binh chra thude diét co A va, néu c6 mat,
thudc diét co B va/hodc chét ting cudng do twong thich cia cay trong C) dugc ap dung
lén thuc vat khong mong mudn. Do d6, theo mot s6 phuong 4n vé phuong phéap theo
sang ché, ché phim diét co nhu duoc xac dinh & day duoc ap dung 1én thue vat khong
mong mudn hoic noi song ciia chiing hodc duoc ap dung 1én dat hodc nudc dé ngin

chin sy ndy mam hodc sy sinh trudng cua thue vat khong mong muon.

Trong truong hop ap dung riéng 1€ hoac lan luot, thir tu ap dung cta thude diét co
A va, néu c6 mat, thudc diét co B va/hoic chét tang cuong do tuong thich cua cay tréng
C it c6 tim quan trong. Chi can thude diét co A va, néu c6 mit, thubc diét co B va/hodc
chét ting cudng do twong thich cua ciy trong C dugc 4p dung trong khudn khé thoi gian
cho phép tac dung dong thoi ciia cac thanh phan hoat tinh 1én thuc vét can phong trir
va/hoic bao vé an toan, tot hon trong khuén kho thoi gian nhiéu nhét 14 ngay, t6t nhat
13 nhiéu nhét 7 ngay.

Trong cac phuong phap va su dung theo sang ché, thude diét co A va, néu c6 mit,
thudc diét co B va/hodc chat ting cuong d tuong thich cua cay trong C (hoic ché pham
theo sang ché) ¢co thé dwoc ap dung tién nay mém (tic 13, tién nay mam cua thuc vat

khéng mong muon) hodc hau nay mam (tirc 13, trong va/hodc hiu nay mam cua thuc vat
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khoéng mong muén).

T4t hon, thude diét co A va, néu c6 mit, thude diét co B va/hodc chét taing cuong
d6 twong thich cia cay trong C (hodc ché pham theo sang ché) duoc 4p dung tién nay

mam cua thuc vat khong mong muén (tién nady mam).

Tbt hon nita, thude diét co A va, néu cé6 mit, thube diét co B va/hodc chét tang
cuong do tuong thich cua cay trdng C (hodc ché pham theo séng ché) dugc 4p dung
trude hodc trong khi nay mam cuia thuc vat khong mong mudn (tién nay mam hoic ngay

hau ndy mam).

Theo phuong an khac, thude diét co A va, néu cé mat, thudc diét co B va/hoic chét
tang cuong d¢ twong thich cua cay trdng C (hodc ché pham theo sang ché) duoc ap dung

h&u nay mam cua thuc vat khong mong mudn.

Trong truong hop xtr 1y héu nay mam, thude diét co A va, néu c6 mat, thude diét
c6 B va/hodc chit ting cudng do tuong thich cia cay trdng C (hodc ché pham theo sang
ché) t6t hon duogc ap dung sau khi thyc vat khong mong mudn di nay mam va da phat
trién toi 6 4.

Phuong phap, str dung va ché pham theo sing ché thich hop dé phong trir thuc vat
khéng mong mubn & cac loai ciy trong khac nhau. Vi du vé cay trong thich hop 1a cac
loai sau: Allium cepa (hanh), Allium sativum (t01), Ananas comosus (dwra), Arachis
hypogaea [lac (d4u phdng)], Asparagus officinalis (mang tay), Avena sativa (yén mach),
Beta vulgaris spec. altissima (ct cai duong), Beta vulgaris spec. rapa (cu cai), Brassica
napus var. napus (hat cai, canola), Brassica napus var. napobrassica (cai Thuy Dién),
Brassica rapa var. silvestris (cai mua dong), Brassica oleracea (bap cai), Brassica nigra
(mua tac den), Camellia sinensis (ch¢), Carthamus tinctorius (cdy rum), Carya
illinoinensis (hd dao), Citrus limon (chanh), Citrus sinensis (cam), Coffea arabica
(Coffea canephora, Coffea liberica) (ca phé), Cucumis sativus (dua chudt), Cynodon
dactylon (C6 bermuda), Daucus carotasubspec. sativa (ca rét), Elaeis guineensis (co
daus), Fragaria vesca (dau tdy), Glycine max (déu tuong), Gossypium hirsutum
(Gossypium arboreum, Gossypium herbaceum, Gossypium vitifolium), Helianthus
annuus (hudng duong), Hevea brasiliensis (cao su), Hordeum vulgare (dai mach),

Humulus lupulus (cdy hoa bia), [pomoea batatas (khoai lang), Juglans regia (cay oc cho),
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Lens culinaris (d4u ling), Linum usitatissimum (cdy lanh), Lycopersicon lycopersicum
(ca chua), Malus spec. (tio), Manihot esculenta (sdn), Medicago sativa [c0 linh lang (co
linh lang)], Musa spec. (chudi), Nicotiana tabacum (N.rustica) (thuéc 1a), Olea europaea
(6lin), Oryza sativa (lua), Phaseolus lunatus (d4u Lima), Phaseolus vulgaris (dau que,
dau xanh, ddu kho), Picea abies (thong Na Uy), Pinus spec. (cay thong), Pistacia vera
(hd trin), Pisum sativum (d4u Anh), Prunus avium (anh dao), Prunus persica (dao),
Pyrus communis (1¢), Prunus armeniaca (mo), Prunus cerasus (anh dao chua), Prunus
dulcis (hanh nhan) va prunus domestica (mén), Ribes sylvestre (cay Iy chua), Ricinus
communis (thau dau), Saccharum officinarum (mia dudng), Secale cereale (Iua mach
den), Sinapis alba, Solanum tuberosum (ca chua Ai-Len), Sorghum bicolor (s. vulgare)
(cay lua mién), Theobroma cacao (cacao), Trifolium pratense (co ba 14 do), Triticum
aestivum (lGa mi), Triticale (tiéu hic mach), Triticum durum (lGa mi durum, lia mi

ctng), Vicia faba (déu ve), Vitis vinifera (nho), Zea mays (ngd An D9, ngd ngot, ngd).

Cay trong wu tién 1a Allium cepa, Allium sativum, Arachis hypogaea, Avena
sativa, Beta vulgaris spec. altissima, Brassica napus var. napus, Brassica oleracea,
Cynodon dactylon, Daucus carota subspec. Sativa, Glycine max, Gossypium hirsutum,
(Gossypium arboreum, Gossypium herbaceum, Gossypium vitifolium), Helianthus
annuus, Hordeum vulgare, Lens culinaris, Linum usitatissimum, Lycopersicon
lycopersicum, Malus spec., Medicago sativa, Oryza sativa, Phaseolus lunatus, Phaseolus
vulgaris, Pisum sativum, Saccharum officinarum, Secale cereale, Solanum tuberosum,
Sorghum bicolor (s. vulgare), Triticale, Triticum aestivum, Triticum durum, Vicia faba,

Vitis vinifera va Zea mays.

Theo phuong an khéc, cay trf‘)ng duoc lua chon tir lia mi, dai mach, lua mach den,
yén mach, tiéu hic mach, ngo (bép), huéng duong, lia, cac loai rau ddu (nhu dau tuong,
d4u Ha Lan, dau nhu dau ring ngua, déu co ve hodc déu xanh, lac, dau ga, déu lang, co
linh ling, dau lupin, v.v..), cai dau, canola, bong, khoai tay, cta cai dudng, mia duong,
rau hanh (nhu hanh, téi, he, v.v.), ca rot, ca chua, rau cai (nhu bép cai, sup lo, cai xanh,
cai bép, cai xodn, su hao, v.v.), rau 1a (nhu xa lach, rau diép, rau diép quén, rau diép Y,
rau rang ho, rau diép xo04n, v.v.), Ot chudng, dua chudt, ca tim, bi ngo, dua, ho tiéu, bi
ngdi, mui ty, cu cai vang, radish, cu cdi ngua, to1 tdy, mang tay, can tay, atiso, thude 14,

cay hoa bia, ciy dn qua chanh cam (nhu cam, chanh, limon, budi, budi chum, quit, xuan
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dao, v.v.), qua ciing (nhu mo, anh dao, dao, man, v.v.), qua dang tao (nhu tao, 1&, mdc
qua, v.v.), qua hach (nhu hanh nhan, qua 6c cho, v.v.), nho, co dau, 6liu, va cé tham
(nhu ¢ bahia, cé ong, c6 bermuda, co poa, co trau, co tham, co rét, co roi, cé kikuyu,

c6 hic mach, St. Augustinegrass, cO zoysia).

Theo mot phurong 4n wru tién, cdy trong duoc lya chon tr nhom bao gém lva mi,
dai mach, lia mach den, tiéu hiac mach, yén mach, ngd (ngd bap), hudng duong, lua,
dau tuong, dau Ha Lan, ddu, lac, cai dau, canola, bong, khoai tay, cua cai duong, mia

duong, cd tham va rau.

Theo phuong 4n wu tién hon nita, cdy trong duoc lya chon tir nhoém bao gom lba
mi, dai mach, lda mach den, tiéu hac mach, yén mach, ngod (ng6 bap), huéng duong, lua,
dau twong, dau Ha Lan, dau rang ngua, dau co ve, lac, cai dau, canola, bong, khoai tay,

cua cai duong, mia duong, co tham va rau.

Theo phuong 4n dac biét uu tién, thuc vat khong mong mubn duoc phong trur ¢
ngi cde. Cu thé, ngl cb¢ dugce lua chon tir nhém bao gém lia mi, dai mach, lua mach

den, yén mach, va tiéu hac mach.

Theo khia canh dic biét uu tién khac, thuc vat khong mong mudn duoc phong tru

& lua (bao gom, nhung khéng chi gidi han 6, lua cay).

Phuong phap, sir dung va ché pham theo sang ché ciing c6 thé duoc st dung & thuc
vat bién doi gen. Thuat ngr “thuc vat bién d6i gen” cin dugc hiéu la thuc vat ma vat
liéu di truyén cua no da duoc cai bién nho st dung ky thuat ADN tai td hop dé bao g6n1
c& trinh tw ADN gan xen ma trinh ty nay khéng c6 ngudn goc tir hé gen cua loai thuc
vét nay hodc dé biéu hién khuyét doan ADN ma doan nay c6 ngudn goc tir hé gen loai
d6, trong d6 (nhitng) su cai bién khéng d& dang dat duge bang phuong phap chon giong
chéo, gy dot bién hodc phuong phap tai t6 hop riéng biét. Thuong thi mot thuc vat bién
dbi gen cu thé 1a thyc vat ma da thu dugc (cac) bién dbi gen cua no béng su di truyén
thong qua qua trinh chon giéng hodc nhan giéng tu nhién tur thuc vat t tién ma hé gen
clia thue vat nay 12 hé gen duge xir Iy truc tiép nho s dung ky thuat ADN ti t6 hop.
Pién hinh, mot hoic nhiéu gen dugc hop nhét vao vat liéu di truyén cua thuc vat bién
d6i gen dé cai thién cac dic tinh nhét dinh cua thyc vat. Nhimg cdi bién di truyen nhu

véy cling bao gom nhung khong bi gidi han & cai bieén sau dich mé cua (cac) protein,
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oligo- hodc polypeptit, vi du, bang cach vui vao trong do (cac) dot bién vé axit amin ma
cho phép, 1am giam hodc ting cuong qua trinh glycosyl hoa hodc su b6 sung polyme

nhu prenyl hoa, axetyl hoa farnesyl hoa hoac su gin gbc PEG.

Thuc vat ma da duogc cai bién béng cach chon giéng, gay dot bién hodc k¥ thuat di
truyén, vi du, da duoc truyén kha ning chiu dugc viéc ung dung cac loai thude diét co
cu thé, nhu thudc diét c6 auxin nhu dicamba hodc 2.,4-D; thudc diét co loai téy tréng nhu
chét (rc ché 4-hydroxyphenylpyruvat dioxygenaza (HPPD) hodc chét trc ché phytoen
desaturaza (PDS); chét tc ché axetolactat synthaza (ALS) nhu sulfonylure hodc
imidazolinon; chit ttc ché enolpyruvyl shikimat 3-phosphat synthaza (EPSP) nhu
glyphosat; chit wc ché glutamin synthetaza (GS) nhu glufosinat; chat uc ché
protoporphyrinogen-IX oxidaza; chét trc ché sinh tong hop lipit nhu chét e ché axetyl
CoA carboxylaza (ACCaza); hodc thube diét co oxynil (trc 1a bromoxynil hodc ioxynil)
1a két qua cua cac phuong phéap chon gidng thong thuong hodc k¥ thuat di truyén; ngoai
ra, thuc vat da duoc truyén cho kha nang khéang lai nhiéu loai thudc diét co thong qua
nhiéu cai bién di truyén, nhu khang lai ca glyphosat va glufosinat hodc ca glyphosat va
thube diét co tir loai khac nhu chét rc ché ALS, chat tic ché HPPD, thudc diét co auxin,
hodc chét trc ché ACCaza. Nhitng cong nghé khang thudc diét co nay, vi du, dugc md
ta trong tai liéu Pest Management Science 61, 2005, 246; 61, 2005, 258; 61, 2005, 277,
61, 2005, 269; 61, 2005, 286; 64, 2008, 326; 64, 2008, 332; Weed Science 57, 2009,
108; Australian Journal of Agricultural Research 58, 2007, 708; Science 316, 2007,
1185; va céc tai liéu tham khao dugc vién dan trong do. Nhiéu thue vat canh tac da duoc
truyén kha nang chiu duoc thudc diét co bang phuong phéap gay dot bién va cc phuong
phap chon gidng théng thuong, vi dy, cai bap dong Clearfield® (Canola, BASF SE,
Germany) chiu dugc imidazolinon, vi dy, imazamox, hodc hudng duong ExpressSun®
(DuPont, USA) chiu dugc sulfonyl ure, vi dy, tribenuron. Cac phwong phéap k¥ thuét di
truyén da duoc su dung dé truyén cho thuc vat canh tdc nhu dau tuong, bong, ngo, cu
cai dudng va cai dau, kha ning chiu dugc thude diét co nhu glyphosat, imidazolinon va
glufosinat, mot s6 loai nay dang dugc phat trién hodc c6 san trén thi truong dudi nhan
hodc tén thuong mai nhu RoundupReady® (chiu glyphosat, Monsanto, USA),
Cultivance® (chiu imidazolinon, BASF SE, Germany) va LibertyLink® (chiu

glufosinat, Bayer CropScience, Germany).
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Ngoai ra, thye vat ciing dugc bao gSm cac loai ma nho st dung k¥ thuat ADN tai
t6 hop, c¢6 kha ning tong hop mot hodc nhiéu protein trir sau, nhét 1a cac protein da biét
tu giéng vi khuan Bacillus, dic biét tir Bacillus thuringiensis, nhu delta-endotoxin, vi
du, CrylA(b), CrylA(c), CrylF, CrylF(a2), CryllA(b), CryllIA, CryllIB(b1) hodc
Cry9c; protein sinh dudng trir sau (VIP), vi dy, VIP1, VIP2, VIP3 hodc VIP3A; protein
trir sau cta vi khuan dinh cu trén giun tron, vi du, Photorhabdus spp. hodc Xenorhabdus
spp.; cac doc td duwoc san sinh boi dong vat, nhu doc 6 bo cap, doc t6 nhén, doc tb ong
bz"ip cﬁy hoac cac doc t6 than kinh dic hiéu con trung khéc; cac doc t6 duoc san sinh bai
nam, nhu doc t6 Streptomycetes, cac lectin thuc vat, nhu lectin tir dau hodc Ita mach;
agglutinin; chat trc ché proteinaza, nhu chat trc ché trypsin, chét tic ché serin proteaza,
chit &re ché patatin, xystatin hodc papain; cdc protein bét hoat ribosom (RIP), nhu ricin,
RIP tir ngd, abrin, luffin, saporin hodc bryodin; cac enzym chuyén héa steroit, nhu 3-
hydroxy-steroit oxidaza, ecdysteroit-IDP-glycosyl-transferaza, cholesterol oxidaza,
chét e ché ecdyson hoac HMG-CoA-reductaza; cac chit chen kénh ion, nhu céc chét
chen kénh natri hodc canxi; esteraza cua hocmon 4u trung; cac thu thé hocmon 1oi tiéu
(thu thé helicokinin); stilben synthaza, bibenzyl synthaza, chitinaza hoac glucanaza.
Trong ngir canh theo sang ché, cac protein trir sau hodc doc tb nay can duge hiéu chinh
xac 1a ciing bao gdm cac tién doc td, protein ghép, protein dugc cat cut hodc duoc cai
bién theo cach khac. Protein ghép duogc dac trung bdi mot td hop méi cla cac mién
protein, (vi du, xem trong tai liéu WO 02/015701). Vi du khac vé céac doc td nhu vay
hodc thuc vat bién doi gen c6 kha ning tong hop cac doc t6 nay duoc boc 19, vi du trong
tai liéu EP-A 374 753, WO 93/007278, WO 95/34656, EP-A 427 529, EP-A 451 878,
WO 03/18810 va WO 03/52073. Cac phuong phap dé tao ra thuc vat bién doi gen nhu
vay thuong da biét dbi v6i ngudi cé k¥ nang trong linh vuc va duge md ta, vi du trong
céc cong bd di néu & trén. Céc protein trir sdu nay chira trong thyc vat bién ddi gen
truyén cho cac thuc vat san sinh ra cac protein nay kha néng chiu cac loai gay hai tir tat
ca cac nhom phan loai g0m cac dong vat chan khép, nhét 13 bo canh ciing (Coeloptera),
con trung hai canh (Diptera), va buém dém (Lepidoptera) va giun tron (Nematoda).
Thuc vat bién d6i gen co6 kha nang té)ng hop mot hodc nhiéu protein trir sau, vi dy, dugc
mb ta trong cic cong bd néu trén, va mot s6 trong s nay co san trén thi truong nhu

YieldGard® (cac giéng ngd sin sinh doc t6 Cryl Ab), YieldGard® Plus (cac gidng ngd
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san sinh doc to CrylAb va Cry3Bbl), Starlink® (cac gidng ngd san sinh doc t6 Cry9c),
Herculex® RW (cac gibng ngd sin sinh Cry34Abl, Cry35Abl va enzym
Phosphinothricin-N-axetyltransferaza [PAT]); NuCOTN® 33B (cac gidng bong sin
sinh doc t6 CrylAc), Bollgard® I (cac gidng bong san sinh doc t6 CrylAc), Bollgard®
II (c4c gibng bong san sinh doc t6 CrylAc va Cry2Ab2); VIPCOT® (cac gidng bong
san sinh doc td VIP); NewLeaf® (cac giéng khoai tay san sinh doc tb Cry3A); Bt-Xtra®,
NatureGard®, KnockOut®, BiteGard®, Protecta®, Btll (vi du, Agrisure® CB) va
Bt176 tir Syngenta Seeds SAS, France, (cac gidng ngd san sinh doc t6 CrylAb va enzym
PAT), MIR604 tir Syngenta Seeds SAS, France (cac gidng ngd san sinh doc t6 Cry3A
cai bién, tham khao trong tai liéu WO 03/018810), MON 863 tir Monsanto Europe S.A.,
Belgium (cac gidng ngd san sinh doc td Cry3Bbl), IPC 531 tir Monsanto Europe S.A.,
Belgium (cac gibng bong san sinh doc t6 CrylAc cai bién) va 1507 tir Pioneer Overseas

Corporation, Belgium (cac gidng ngd san sinh doc td CrylF va enzym PAT).

Ngoai ra, thuc vat cling dugc bao gé)m cac thuc vat ma nho st dung ky thuat ADN
tai t6 hop c6 kha ning tong hop mot hodc nhiéu protein dé ting cudng tinh khang hodc
kha ning chiu cta cac thuc vt nay ddi voi cac tac nhan giy bénh la vi khuén, virut hodc
nidm. Vi du vé cac protein nhu vay dugc goi 1a “protein lién quan dén su sinh bénh”
(protein PR, chéng han xem trong tai liéu EPA 392 225), cac gen khang bénh ¢ thyc vat
(ching han cac giéng khoai tiy, ma biéu hién gen khang lam nhiém vu chong lai
Phytophthora infestans c6 ngudn goc tir khoai tay kiéu dai & Mé-hi-c6 Solanum
bulbocastanum) hodc T4-lysozym (chang han céc gidng khoai tay c6 kha ning tong hop
céc protein nay véi tinh khang gia tang chéng lai cac vi khuén nhu Erwinia amylvora).
Phuong phap tao ra cac thyc vat bién doi gen nhur vy thuong da biét ddi voi chuyén gia

trong linh vuc va dugc mo ta, vi du trong cac cong bd néu trén.

Ngoai ra, thuc vét con bao gom thyc vt ma bang cach st dung k¥ thuat ADN tai
t6 hop, c6 kha ning tong hop mot hodc nhiéu protein dé gia ting san lugng (vi du, san
xuét sinh khdi, san lwong hat, ham lugng tinh bot, ham lugng dau hoac ham luong
protein), tinh chiu han, chiu man hoac cac yéu t6 moi truong han ché su sinh truong
khac hodc tinh chiu cac tAc nhan gdy bénh la loai gay hai va nim, vi khuan hodc virut

cua cac thuc vat nay.
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Ngoai ra, thuc vét cling bao gOm cac thue vat ma nho st dung ky thuat ADN tai to
hop, chira mét luwong cac thanh phﬁn duoc cai bién hoic cac thanh phﬁn moi, dac biét la
dé cai thién dinh dudng cho ngudi hodc dong vat, vi du, cay lay dau ma ching san sinh
céc axit béo omega-3 mach dai tdng cudng stc khoe hodc céc axit béo khong no omega-

9 (viduy, cai dau Nexera®, Dow AgroSciences, Canada).

Ngoai ra, thuc vét cling bao g@)m cac thuc vat ma nho s dung k¥ thuat ADN tai t6
hop, chira mot lugng cAc thanh phin dugc cai bién hogc cac thanh phan méi, dac biét 1a
dé cai thién su san sinh vat liéu tho, vi du, khoai tay tao ra lugng amylopectin cao (vi

du, khoai tdy Amflora®, BASF SE, Germany).

Céc vi du sau day ding dé minh hoa séng ché.
Vi du thwe hién sang ché
I. Phong trir cac kiéu sinh hoc c6 khéng thude

Hoat tinh diét cé cua thude diét co A trén cac kiéu sinh hoc co khang thube duoc
thir nghiém so sanh v61 mot s6 thubc diét co thwong mai bang céc thuc nghiém trong
nha kinh sau:

Dung cu chira mo6i truong nudi ciy duoc sir dung 1a cac chau hoa bang nhuya chira
cat pha sét vo1 xép xi 3,0% chat mun 1am nén. Hat ctia thuc vat thir nghiém duogc gieo
riéng biét ddi voi moi mot loai. 6 kiéu sinh hoc ¢6 den (ALOMY) (10-103, 10-170, 09-
591, 10-123, 11-215, 11-146) va 6 kiéu sinh hoc co hic mach (LOLMU) (12-166, 12-
143, 12-165, 12-307, 13-304, 13-313) voi cac muc d6 khang thudc khac nhau trong mot
pham vi phuong thitc tac dong tuan theo tiéu chuén phén loai vé phuong thirc tac dong
2010 ctia HRAC (Herbicide Resistance Action Committee) (vi dy, Xxem trong trang web
c6 dia chi http://www.hracglobal.com/pages/classificationofherbicidesiteofaction.aspx)
duoc thir nghiém cung voi hai kiéu sinh hoc khong khéng thube (14-116 va 13-243),
xem trong cac bang 1 va 2 duoi day.

Pé xu Iy hau nay mam, thuc vat thir nghiém trudc tién duoc tréng téi chiéu cao tir
3 dén 15 cm, tuy thudc vao tap tinh cua thuc vat va sau do, chi duoc xu ly béng cac
thanh phan hoat tinh ma di duoc tao huyén phu hogc nhil twong trong nudc. Doi véi

muc dich nay, thuc vat thir nghiém duogc gieo truc tiép va dugc trong trong cling d6 chira
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hodic chung trudc tién dugc trong riéng biét thanh cay giong con va dugc cay chuyén

vao db chua thi nghiém vai ngay trude khi xtr ly.

Tuy thudc vao loai, thue vat dugc duy tri ¢ nhiét d6 nam trong khoang tur 10 dén
25°C hoic tir 20 dén 35°C. Thoi gian thir nghiém kéo dai tir 2 dén 4 tuén. Trong thoi
gian nay, thuc vét dugc cham soc, va dap tmg cta chung voi ting xu 1y riéng biét dugc
danh gia.

Hén hop triét quang (+)-2-ex0-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan dugc st dung lam thuée diét c6 A va duoc phdi ché thanh ché
phim ¢6 ddc c6 thé nhii héa voi ndng do thanh phan hoat tinh lan lugt 1a 50g/1, 100 g/l
hodc 750 g/l.

Flufenacet duge sit dung 1am dung dich phdi ché c6 dic thuong mai c6 nong do
thanh phan hoat tinh 1a 500 g/ (Cadou).

Imazamox dugc su dung lam hat c6 thé phan tan trong nudc (70% WG).

Viéc danh gia hoat tinh c6 dugc thuc hién nh sir dung thang diém tir 0 dén 100.
100 ¢6 nghia pha hiy hoan toan it nhét cac phan chira khong khi va 0 c6 nghia 1a khong
tén hai hodc qua trinh sinh truéng binh thuong. Hoat tinh diét co tdt duoc xac dinh tai
cac gia tri it nhét 1a 70 va hoat tinh diét co rat td duoc xac dinh tai cac gia tri it nhét 1a
85.
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Bang 1: Hoat tinh diét co cua thudc diét co A va mot s6 thude diét co thuong mai duogc

ap dung hiu nay mAm lén céc kiéu sinh hoc c6 den (ALOMY)

Céc kiéu sinh hoc c6 den (ALOMY)
O on [=) — on v O
— o =~ | & e\ — <
— -— — (V) — o —
< = s | & S - | —~
— — — (e — — —
= = = = = = —
aa)] | aa] m aa] aa)]
Nhém HRAC khang thude
Ty 16 & M
= 84|
g hoat ° v ozl | |J
chivha* | @ B[4 |d |4 |4 |4
= 21 < < | < < < | M
250 100 90 95 |95 95 95 |80
Flufenacet
125 98 75 90 | 80 80 75 |70
125 95 70 95 |50 70 85 |75
Imazamox
62.5 95 60 80 |20 60 85 |75
, 250 100 95 90 |95 90 |95 |95
Thuoc diét co A
125 65 80 85 |80 85 80 |90

*g hoat chat/ha = gam thanh phan hoat tinh trén mdi hecta

-81-



38355

Bang 2: Hoat tinh diét co cua thude diét co A va mot s6 thudce diét co thuong mai duoc

ap dung hau nay mam 1én cac kiéu sinh hoc co hic mach (LOLMU)

Cac kiéu sinh hoc c6 hic mach (LOLMU)
on =) (o p} v >~ < on
< NG <+ | © o S |~
o — — — o o o
SO = O S R g
= = = = = = -
/m m m m /m /m /m

Nhém HRAC khang thude

Ty 1é -8 v Y
I % v o ld |2 o | & |«
g hoat oo || " U
chat/ha* 3 = = = CD: B COZ m:
E Bl | Ll |8 | L] <
250 95 60 60 | 60 15 75 |50
Flufenacet
125 80 10 60 | 60 15 75 | 35
125 85 98 75 | 85 85 85 | 85
Imazamox
62.5 90 85 65 |70 80 90 |80
, 250 90 90 95 | 100 |90 95 |95
Thuoc diét co6 A
125 75 90 80 |95 70 85 |70

*g hoat chat/ha = gam thanh phin hoat tinh trén mdi hecta

Nhu c6 thé thiy tir dit liéu trong cac bang 1 va 2, trong xur ly héu nay mam khi
duoc so sanh voi thude diét co trén thi truong, thude diét co A thé hién hoat tinh diét co
rdt tt dbi voi cac kiéu sinh hoc khac nhau cua c6 den (ALOMY) va c6 hdc mach
(LOLMU) v6i muac do khang thuéc khac nhau tuan theo tiéu chuan phan loai

vé phuong thirc tac dong 2010 cua HRAC (Herbicide Resistance Action Committee).
II. Tuong tac hiép dong cua cac thude diét co A va B

Tac dung ctia ché pham diét c6 theo sang ché cua cac thube diét co A va B 1én sy
sinh trudng cua thyc vat khong mong muén so sanh véi cac hop chat c¢6 hoat tinh diét
c6 riéng biét dugc chung minh bang cac thir nghiém trong nha kinh sau:

Thuc vat thir nghiém dugc gieo hat riéng biét ddi véi mdi mot loai, trong cac dd

chira bang nhya trong d4t cat pha sét chira 5% chat hiru co.
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Dé xir Iy tién nay mam, hop chét hoat tinh, duoc tao huyén phu hodc nhil héa trong
nudc, ap dung truc tiép sau khi gieo bang cac voi phan phdi min. D6 chira dugc tudi nhe
nhang dé thuc day su ndy mam va sinh truong va sau do, duge che bing mil chum bang
nhya btrong sut cho t6i khi thuc vat ra ré. Ml chum nay din dén sy nay mam dong déu

cua thye vat thir nghiém trur khi diéu nay bi tac dong dbi nguoc cua hop chét hoat tinh.

Dé xur Iy hau nay mam, thyc vat trudce tién dugce trdng cho toi diém mbe 2 14 (GS
12). O day, ché pham diét c6 dugce tao huyén phti hodc nhii héa trong nude lam moi

trudng phan phdi va duge phun st dung voi phan phéi phit hop.

Thuc vat duoc trf”)ng theo yéu cau riéng cua chung ¢ nhiét 4o 10 - 25°C va 20 -

35°C. Thuc vat dugc tudi theo nhu cdu cua ching.

Hdn hop triét quang (+)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabi-
xyclo[2.2.1]heptan c6 thé dugc st dung lam thude diét co A va duoc phéi ché thanh ché
phim 6 ddc c6 thé nhi hoa véi ndng do thanh phan hoat tinh, vi du la 50g/1, 100 g/l
hodc 750 g/L.

Thudc diét co B ¢ thé dugc st dung, vi du ¢ dang ché phém phéi ché trén thi

truong chira cac thanh phin hoat tinh riéng biét & nong do thich hop.

Vi du, hoat tinh diét c6 cua cac ché phém diét co riéng biét (a4p dung riéng 1€ va
két hop) c6 thé dugc danh gia tai cac khoang gidn cach thoi gian khac nhau sau khi xu
Iy, vi du tai cac thoi diém 5, 10, 15 hogc 20 ngay sau khi xir Iy (DAT).

Viéc danh gia muc do hu hai cua c6 dai khong mong mudn do cac ché pham hoa
hoc duoc tién hanh bing cach sir dung thang diém tir 0 dén 100%, so véi cay trong doi
chirng khong duge xu 1y. O day, 0 c6 nghia 1a khong bi hu hai va 100 c6 nghia la thyc
vat bi ton hai hoan toan.

Thuc vat st dung trong cac thuc nghiém trong nha kinh c6 thé duoc lwa chon,

khong ké cac loai khac, tir cac loai sau:
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Ma EPPO Tén khoa hoc

ABUTH Abutilon theophrasti
ALOMY Alopecurus myosuroides
AMARE Amaranthus retroflexus
AMBEL Ambrosia artemisiifolia
ANTAR Anthemis arvensis
APESV Apera spica-ventis
AVEFA Avena fatua

BROST Bromus sterilis
BRSNW Brassica napus

CAPBP Capsella bursa-pastoris
CHEAL Chenopodium album
DESSO Descurainia sophia
ECHCG Echinochloa crus-galli
GALAP Galium aparine
GASPA Galinsoga parviflora
GERDI Geranium dissectum
LOLMU Lolium multiflorum
LOLRI Lolium rigidum
MATIN Matricaria inodora
PAPRH Papaver rhoeas
PHAMI Phalaris minor

POLCO Polygonum convolvulus
SETVI Setaria viridis

SOLNI Solanum nigrum
SSYOF Sisymbrium officinale
STEME Stellaria media
THLAR Thlaspi arvensis
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Phuong trinh Colby cé thé duoc ap dung dé xéac dinh xem liéu viéc két hop gitra
thubc diét co A va thude diét co B c6 thé hién tac dung hiép dong hay khéng (xem trong
tai liéu cia S. R. Colby, "Calculating synergistic and antagonistic responses of herbicide

combinations", Weeds 1967, 15, pp. 20-22).
E=X+Y - (XY/100)
trong d6 X = tac dung tinh theo % st dung thude diét co A véi ty 1€ ap dung a;
Y = tac dung tinh theo % sir dung thudc diét co B voi ty 1& ap dung b;
E = tac dung ky vong (theo %) ctia thubc diét c6 A + thudc diét co B voi ty 1¢
ap dung a + b.

Gia tri E twong tng voi tac dung (gay ton hai hodc tén thuong thuc vat) duge ky
vong néu nhu hoat tinh cua cac hop chét riéng biét c6 tinh bd sung. Néu tac dung quan
sat thiy cao hon so véi gia tri E tinh toan theo phuong trinh Colby, thi c6 tc dung hiép
dong.

[11. Tuong tac hiép ddng ctia thude diét cé A véi cac thude diét co B.5 (cyhalofop-butyl),
B.23 (bispyribac-natri), B.53 (metsulfuron-metyl) va B.217 (quizalofop-P-etyl)

Tac dung ciia cac ché pham diét c6 cu thé theo sang ché chira thude diét co A va
B 1én su sinh truong cua thuc vat khong mong mudn so voi cac hop chit c6 hoat tinh
diét c6 riéng biét dugc chirng minh bﬁng thuc nghiém trong nha kinh sau.

Thuc vat thtr nghiém dugc gieo hat riéng biét ddi voi mdi mot loai, trong cac dd
chira bang nhya trong dat cat pha sét chia 5% chat hiu co.

Dé xur 1y hau nay mam, thuc vit trudc tién duge trong t6i diém mbc 2 14 (GS 12)
va duogc ap dung tai thoi diém GS 12-19 tuy tung loai. Ché pham diét co dugc tao huyén
phtt hodc nhii hoa trong nudce lam méi truong phan phéi va duoc phun st dung voi phun
phan phéi thich hop.

Thuc vat duoc tr&")ng theo cac yéu cau cua chung tai nhiét d§ 10 - 25°C va 20 -

35°C. Thuc vat dugc tudi theo nhu cau cua ching.
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Hdn hop triét quang (&)-2-exo-(2-metylbenzyloxy)-1-metyl-4-isopropyl-7-
oxabixyclo[2.2.1]heptan dugc str dung lam thude diét co A va duoc phdi ché thanh ché
phdm c6 dic c6 thé nhii hoa c6 ndng do thanh phan hoat tinh 12 750 g/1.

Cyhalofop-butyl (thudc diét co B.5) dugc st dung lam ché pham cé dic co thé nhil
hoa (EC) co n611g do thanh phﬁn hoat tinh 1a 200 g/1.

Metsulfuron-metyl (thuc diét co B.53) dugc sir dung 1am ché pham hat hoa tan
duoc trong nudc (SG) co néng d6 thanh phén hoat tinh la 20%.

Bispyribac-natri (thude diét co B.23) dugc st dung lam ché pham c6 dic hoa tan
dwoc (SL) c6 ndng d6 thanh phan hoat tinh 1a 408 g/1.

Quizalofop-P-etyl (thudc diét co B.217) duge st dung lam ché pham huyén phu
¢o diic (SC) c6 ndng dd thanh phan hoat tinh 1a 106 g/1.

Trong cac thuc nghiém sau, hoat tinh diét co cua cac hop chat diét co riéng biét
(ap dung riéng 1é va két hop) dugc danh gia 20 ngay sau khi xu Iy (DAT).

Viéc danh gia mirc d6 hu hai cta cé dai khong mong muén do cac ché phém hoa
hoc duogc tién hanh b::ing cach st dung thang diém tir 0 dén 100%, so véi thuc vat doi
chimg khong duoc xtr 1y. O day, 0 c6 nghia 1a khong ton hai va 100 c6 nghia 1a thyc vat
bi ton hai hoan toan.

Thuc vat st dung trong céac thuc nghiém trong nha kinh thude vé cac loai sau:

Mai EPPO Tén khoa hoc

ALOMY Alopecurus myosuroides
BROST Bromus sterilis
BRSNW Brassica napus

GALAP Galium aparine

LOLRI Lolium rigidum

MATIN Matricaria inodora
PAPRH Papaver rhoeas

Phuong trinh Colby dugc ap dung dé xac dinh xem liéu viéc két hop gitra thude

diét co A va thude diét co B c6 thé hién tac dung hiép dong hay khéng (xem trong tai
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lidu cta S. R. Colby, "Calculating synergistic and antagonistic responses of herbicide
combinations", Weeds 1967, 15, pp. 20-22).

E=X+Y - (XY/100)

trong d6 X = tac dung tinh theo % sur dung thudc diét co A voi ty 1é ap dung a;
Y = tac dung tinh theo % str dung thude diét co B véi ty 1€ ap dung b;
E = tac dung ky vong (theo %) cua thude diét co A + thude diét cé B voi ty 1€ 4p
dung a +b.

Gia tri E twong tng voi tac dung (gay t6n hai hodc ton thuong thuc vat) duge ky
vong néu nhu hoat tinh cua cac hop chét riéng biét c6 tinh bd sung. Néu tac dung quan
sat thay cao hon so véi gid tri E tinh toan theo phuong trinh Colby, thi c6 tac dung hiép
dong.

Cac bang tir 3 dén 6 du6i day lién quan dén hoat tinh diét co, & cac thuc nghiém
trong nha kinh, cua céac hoat chit riéng biét va t6 hop cua chung dugc ap dung véi toc
do va ty 1& khac nhau, khi 4p dung héu nay mam tai thoi diém 20 ngay sau khi xu ly
(DAT).

-87-



38355

Bang 3: Ap dung hu nay mam cta thudc diét co A + thude diét co B.5 (cyhalofop-
butyl)

ap dung riéng 1¢ t6 hop
thudc diét c6 A | cyhalofop-butyl thude diét cd A + cyhalofop-butyl
ty 1€ su ty 1é su|hoat |ty 1& su hoat tinh diét
hoat tinh
Lodi 6 dung (g|hoat tinh |dung (g|tinh  |dung (g gist <o c6 ky vong
hozzit diét co hoa:lt diét co hoa:1t %) theo Colby
chat/ha) | (%) chat/ha) | (%) chat/ha) E (%)
BRSNW | 500 0 100 0 500 +100 |30 0
ALOMY |250 70 50 20 250+50 |85 76
ALOMY | 125 55 25 5 125 +25 80 57
LOLRI |62,5 15 12,5 25 62,5+ 12,5 |40 36
BROST |500 25 100 0 500 +100 |30 25
MATIN |500 25 100 0 500+ 100 |35 25
GALAP |500 45 100 0 500+ 100 |65 45
GALAP |250 35 |50 0 250+50 |60 35
PAPRH |250 40 50 0 250+50 |60 40
PAPRH |62,5 0 12,5 0 62,5+12,5 |15 0
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Bang 4: Ap dung hau ndy mam cua thudc diét co A + thude diét co B.23 (Bispyribac-

natri)
ap dung riéng 1¢ t6 hop
thudc diét co0 A | bispyribac-natri thude diét co A + bispyribac-natri
ty 1€ su ty 1€ sur ty 1€ stir hoat hoat tinh diét
Lodi o dung (g |hoat dung (g | hoat tinh |dung (g |tinh co ky vong
hoat tinh diét |hoat diétco |hoat diét co |theo Colby
chét/ha) [cO (%) |chét/ha)| (%) chitha) [(%)  |E (%)
BRSNW 62,5 0 15 98 62,5+ 15 [100 98
ALOMY |250 70 60 0 250+60 |75 70
ALOMY |125 55 30 0 125+30 |65 55
LOLRI |250 50 60 5 250+ 60 |60 53
MATIN |500 25 120 90 500+ 120 |95 93
MATIN |250 0 60 85 250 +60 |90 85
GALAP |500 45 120 95 500 + 120 100 97
GALAP [125 35 30 65 125+30 |100 77
GALAP |62,5 25 15 40 62,5+ 15 |75 55
PAPRH |500 60 120 50 500 + 120 |90 80
PAPRH {250 40 60 50 250 +60 |80 70
PAPRH |62,5 0 15 0 62,5+ 15 |55 0
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metyl)
ap dung riéng lé t6 hop
. metsulfuron- ,
thuoc diét co A thudc diét co A + metsulfuron-metyl
metyl
ty 1€ su
ty 1€ su hoat |tylésu hoat tinh diét
q | hoat dung (g oh |dune ( hoat tinh "
ung ( ti un c6 ky von

Loaico 818 tinh diét |hoat 818 diét co e

hoat . diét co | hoat theo Colby E

, co chat/ha . (%)
chat/ha) (%) chat/ha) (%)
(%) )

BRSNW {500 0 8 98 500 + 8 100 98
BRSNW | 125 0 2 95 125+2 98 95
BRSNW (62,5 0 1 90 625+1 |98 90
ALOMY |62,5 30 1 0 62,5+1 1[40 30
LOLRI |[62,5 15 1 10 62,5+1 |30 24
MATIN |500 25 8 90 500 + 8 98 93
MATIN (250 0 4 85 250+ 4 100 85
MATIN |[125 0 2 90 125+2 98 90
MATIN |62,5 0 1 90 62,5+1 1|95 90
GALAP [500 45 8 25 500 + 8 60 59
GALAP (250 35 4 30 250+4 |60 55
PAPRH |500 60 8 98 500 + 8 100 99
PAPRH |[250 40 4 50 250 +4 100 70
PAPRH |62,5 0 1 0 62,5+1 (95 0
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Bang 6: Ap dung hau nay mam cta thude diét cé A + thube diét co B. 217 (Quizalofop-
P-etyl)

ap dung riéng 1é t6 hop
thude diét co A quiza:t;flop-P- thude diét co A + quizalofop-P-etyl
ty 1€ str ty 1é st |hoat |ty 1€ su hoat tinh diét
hoat tinh
Lot 6 dung (g |hoat tinh |dung (g [tinh  |dung (g et 6 co ky vong
hoat diét co |hoat diét co | hoat . theo Colby
chét/ha) | (%) chit/ha) | (%) | chét/ha) 0 E (%)
BRSNW |500 0 120 0 500+ 120 |25 0
ALOMY |500 80 120 85 500 + 120 |98 97
ALOMY |125 55 30 65 125+30 |98 84
ALOMY |62,5 30 15 60 62,5+ 15 |90 72
LOLRI 125 30 30 95 150 +30 |100 97
LOLRI 62,5 15 15 80 62,5+ 15 |98 83
BROST = |500 25 120 95 500+ 120 | 100 96
BROST |250 15 60 80 250+ 60 |98 83
BROST |125 0 30 50 125+30 |90 50
BROST  |62,5 0 15 15 62,5+ 15 |30 15
MATIN |250 0 60 10 250+ 60 |30 10
MATIN |125 0 30 0 125+30 |25 0
MATIN |62,5 0 15 0 62,5+ 15 |25 0
GALAP |125 35 30 0 125+ 30 |40 35
GALAP |62,5 25 15 0 62,5+ 15 |35 25
PAPRH 62,5 0 15 25 62,5+15 |30 25

Nhu c6 thé quan thay tir dir liéu trong cac Bang tir 3 dén 6, t6 hop ciia thude diét
cd A va thudc diét co B thé hién tac dung hiép ddng bt ngd & chd, hoat tinh diét co doi
v&i céac loai co khac nhau trong xtr Iy héu nay mam cao hon dang ké so véi du doén dua

vao céc gia tri cua moi mot hop chat riéng biét.
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YEU CAU BAO HO

1. Phuong phap phong trur thue vat khong mong mudn, phuong phap nay bao gbm viéc
ap dung lén thuc vat hodc no1 song ciia chung hodc 4p dung lén dat hodc nudc dé ngin
chin sy ndy mam hodc sy sinh truéng cua thuc vt khéng mong mudn, mot lugng c6 tac
dung di¢t cé cua hop chat (i)-2-exo-(2-mety1benzyloxy)-1-1netyl-4-isopropyl-7-
oxabixyclo-[2.2.1]heptan, chit ddng phan déi anh riéng biét bat ky hodc hon hop khéng
triét quang bat ky cua no (thude diét co A), trong d6 thuc vat khong mong mudn bao
gém it nhat mot cac loai co khang hodc chiu thude diét cd duoc lua chon tir cac chi

Alopecurus, Digitaria va Echinochloa.

2. Phuong phap theo diém 1, trong d6 thube diét co A la hop chét (+)-2-exo-(2-
metylbenzyloxy)-1-metyl-4-isopropyl-7-oxabixyclo[2.2.1]heptan.

3. Phuong phap theo diém 1 hodc 2, trong d6 cac loai c6 khang hodc chiu thube diét co
1 kiéu sinh hoc 6 tinh khang hodc chiu it nhit mot thude diét ¢o dugc Iya chon tir nhém
bao gdm cac chat tic ché axetyl CoA carboxylaza (ACCaza) (nhém A theo hé théng
phan loai HRAC), cac chét trc ché axetolactat synthaza (ALS) (nhém B theo hé théng
phén loai HRAC), cac chét trc ché hé théng quang héa II (PS II) (cée nhom C1,C2va
C3 theo hé théng phan loai HRAC), cic cht trc ché sy lip rap vi ng (nhém K1 theo hé
théng phan loai HRAC), cac chét trc ché axit béo mach rat dai (VLCFA) (nhém K3 theo
hé théng phan loai HRAC) va céc chét trc ché su tdng hop lipit (nhém N theo hé thong
phan loai HRAC).

4. Phuong phap theo didm 3, trong d6 céc loai 6 khang hodc chiu thude diét ¢ 1a kiéu
sinh hoc c6 tinh khéng hodc chiu it nhit mét thudc diét ¢6 dugc lua chon tir nhom bao
gdm cac chét tc ché axetyl CoA carboxylaza (ACCaza) (nhém A theo hé théng phan
loai HRAC), cac chét trc ché axetolactat synthaza (ALS) (nhém B theo hé thong phan
loai HRAC) va céc chét trc ché hé théng quang hoa II (PS II) (cac nhém C1, C2 va C3
theo hé théng phan loai HRAC).

5. Phuong phap theo diém bt ky trong s& cac diém tir 1 dén 4, trong d6 thuc vat khong
mong mudn dugce phong trir ¢ cay tréng duoc lua chon tir lua mi, dai mach, lia mach

den, tiéu héc mach, yén mach, ngo (ngod bép), hudng duong, lua, dau tuong, ddu Ha Lan,
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ddu ring ngua, ddu cd ve, lac, cai dau, canola, béng, khoai tay, cua cdi duong, mia

duong, co tham va rau.

6. Phuong phép theo diém bat ky trong sb cac diém tir 1 dén 5, trong d6 thude diét co A

14 thanh phén c6 hoat tinh diét c6 duy nhét.

7. Phuong phép theo diém bét ky trong s cac diém tir 1 d&én 6, trong d6 phuong phép
ndy con bao gdbm budc ap dung it nhét mét thude diét co6 B dugc lya chon tir cac nhém

tir bl) dén b15)
b1) chét (rc ché sinh tong hop lipit:

thube diét cd6 ACC duoc luya chon tr alloxydim, alloxydim-natri, butroxydim,
clethodim, clodinafop, clodinafop-propargyl, xycloxydim, cyhalofop, cyhalofop-
butyl, diclofop, diclofop-metyl, fenoxaprop, fenoxaprop-etyl, fenoxaprop-P,
fenoxaprop-P-etyl, fluazifop, fluazifop-butyl, fluazifop-P, fluazifop-P-butyl,
haloxyfop, haloxyfop-metyl, haloxyfop-P, haloxyfop-P-metyl, metamifop,
pinoxaden, profoxydim, propaquizafop, quizalofop, quizalofop-etyl, quizalofop-
tefuryl, quizalofop-P, quizalofop-P-etyl, quizalofop-P-tefuryl, setoxydim,

tepraloxydim va tralkoxydim,

4-(4'-Clo-4-xyclopropyl-2'-flo[ 1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-
2H-pyran-3(6H)-on (CAS 1312337-72-6); 4-(2',4'-Diclo-4-xyclopropyl[1,1'-
biphenyl]-3-yl)-5-hydroxy-2,2,6,6-tetrametyl-2H-pyran-3(6H)-on (CAS
1312337-45-3);  4-(4'-Clo-4-etyl-2'-flo[1,1'-biphenyl]-3-yl)-5-hydroxy-2,2,6,6-
tetrametyl-2H-pyran-3(6H)-on (CAS 1033757-93-5); 4-(2',4'-Diclo-4-etyl[1,1'-
biphenyl]-3-y1)-2,2,6,6-tetrametyl-2H-pyran-3,5(4H,6H)-dion (CAS 1312340-84-
3); 5-(Axetyloxy)-4-(4'-clo-4-xyclopropyl-2'-flo[ 1,1 "-biphenyl]-3-yl)-3,6-di-
hydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS 1312337-48-6); 5-(Axetyloxy)-4-
(2’ ,4'-diclo-4-xyclopropyl-[ 1,1'-biphenyl]-3-y])-3,6-dihydro-2,2,6,6-tetrametyl-
2H-pyran-3-on; 5-(Axetyloxy)-4-(4'-clo-4-etyl-2'-flo[1,1'-biphenyl]-3-yl)-3,6-
dihydro-2,2,6,6-tetrametyl-2H-pyran-3-on (CAS 1312340-82-1); 5-(Axetyloxy)-
4-(2' 4'-diclo-4-etyl[ 1,1'-biphenyl]-3-y])-3,6-dihydro-2,2,6,6-tetrametyl-2H-
pyran-3-on (CAS 1033760-55-2); metyl este axit 4-(4’-Clo-4-xyclopropyl-2’-
flo[1,1°-biphenyl]-3-y1)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl
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carbonic (CAS 1312337-51-1); metyl este axit 4-(2,4’-Diclo -4-xyclopropyl-
[1,1°-biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-oxo-2H-pyran-3-yl

carbonic; metyl este axit 4-(4'-Clo-4-etyl-2'-flo[ 1,1'-biphenyl]-3-yl)-5,6-dihydro-
2,2,6,6-tetrametyl-5-ox0-2H-pyran-3-yl carbonic (CAS 1312340-83-2); metyl este
axit  4-(2',4"-Diclo-4-etyl[1,1'-biphenyl]-3-yl)-5,6-dihydro-2,2,6,6-tetrametyl-5-
oxo-2H-pyran-3-yl carbonic (CAS 1033760-58-5); va thude diét c6 khong ACC
duoc lua chon tir benfuresate, butylate, xycloate, dalapon, dimepiperate, EPTC,
esprocarb, ethofumesate, flupropanate, —molinate, orbencarb, pebulate,

prosulfocarb, TCA, thiobencarb, tiocarbazil, triallate va vernolate;
b2) chét @e ché ALS:

sulfonylure dugc lga chon ti amidosulfuron, azimsulfuron, bensulfuron,
bensulfuron-metyl, chlorimuron, chlorimuron-etyl, chlorsulfuron, cinosulfuron,
xyclosulfamuron,  ethametsulfuron, ethametsulfuron-metyl, etoxysulfuron,
flazasulfuron, flucetosulfuron, flupyrsulfuron, flupyrsulfuron-metyl-natri,
foramsulfuron, halosulfuron, halosulfuron-metyl, imazosulfuron, iodosulfuron,
iodosulfuron-metyl-natri, iofensulfuron, iofensulfuron-natri, mesosulfuron,
mesosulfuron-metyl, metazosulfuron, metsulfuron, metsulfuron-metyl,
nicosulfuron, orthosulfamuron, oxasulfuron, primisulfuron, primisulfuron-metyl,
propyrisulfuron, prosulfuron, pyrazosulfuron, pyrazosulfuron-etyl, rimsulfuron,
sulfometuron, sulfometuron-metyl, sulfosulfuron, thifensulfuron, thifensulfuron-
metyl, triasulfuron, tribenuron, tribenuron-metyl, trifloxysulfuron, triflusulfuron,

triflusulfuron-metyl va tritosulfuron,

cac imidazolinon duoc lwa chon tir imazamethabenz, imazamethabenz-metyl,

imazamox, imazapic, imazapyr, imazaquin va imazethapyr,

cac thube diét co triazolopyrimidin va cac sulfonanilit dugc lua chon tu
cloransulam, cloransulam-metyl, diclosulam, flumetsulam, florasulam,

metosulam, penoxsulam, pyrimisulfan va pyroxsulam,

cac pyrimidinylbenzoat duoc lya chon tir bispyribac, bispyribac-natri,
pyribenzoxim, pyriftalid, pyriminobac, pyriminobac-metyl, pyrithiobac,
pyrithiobac-natri, ~ l-metyletyl este cua axit 4-[[[2-[(4,6-dimetoxy-2-

-94-



38355

pyrimidinyl)oxy]phenyl]metyl]Jamino]-benzoic(CAS 420138-41-6), propyl este
clia axit 4-[[[2-[(4,6-dimetoxy-2-pyrimidinyl)oxy]phenyl]metyl]Jamino]-benzoic
(CAS 420138-40-5), N-(4-bromophenyl)-2-[(4,6-dimetoxy-2-pyrimidinyl)oxy]-
benzenemetanamin (CAS 420138-01-8),

cac thude diét co sulfonylaminocarbonyl-triazolinon dugc lua chon tur flucarbazon,
flucarbazon-natri, propoxycarbazon, propoxycarbazon-natri, thiencarbazon va

thiencarbazon-metyl; va triafamone;
b3) chét rc ché quang tong hop:
chét tc ché cua hé théng quang hoéa IT dugc lya chon tir

cac thudc diét o triazin duoc lya chon tir ametryn, atrazine, cyanazine, desmetryn,
dimethametryn, prometon, prometryn, propazine, simazine, simetryn, terbumeton,

terbuthylazin, terbutryn va trietazin,

cac triazinon duogc lua chon tir hexazinon, metamitron va metribuzin,
triazolinon: amicarbazon,

pyridazinon: chloridazon,

ure duwgc lya chon tir clobromuron, clotoluron, cloxuron, dimefuron, diuron,
fluometuron, isoproturon, isouron, linuron, metamitron, methabenzthiazuron,
metobenzuron, metoxuron, monolinuron, neburon, siduron, tebuthiuron va

thiadiazuron,

cac phenyl carbamat duoc lua chon tir desmedipham, karbutilat, phenmedipham

va phenmedipham-etyl,
cac thude diét co nitril duoc lya chon tir bromofenoxim, bromoxynil, va ioxynil,
céc uracil duoc lya chon tir bromacil, lenacil va terbacil,

bentazon, bentazon-natri, pyridat, pyridafol, pentanochlor, propanil va cac chat tic
ché hé théng quang héa I dugc lua chon tir diquat, diquat-dibromua, paraquat,
paraquat-diclorua va paraquat-dimetilsulfat;

b4) chat ic ché protoporphyrinogen-IX oxidaza: acifluorfen, acifluorfen-natri,

azafenidin, bencarbazon, benzfendizone, bifenox, butafenacil, carfentrazone,
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carfentrazone-etyl, chlometoxyfen, cinidon-etyl, fluazolate, flufenpyr, flufenpyr-
etyl, flumiclorac, flumiclorac-pentyl, flumioxazin, floglycofen, floglycofen-etyl,
fluthiacet, fluthiacet-metyl, fomesafen, halosafen, lactofen, oxadiargyl, oxadiazon,
oxyfluorfen, pentoxazone, profluazol, pyraclonil, pyraflufen, pyraflufen-etyl,
saflufenacil, sulfentrazone, thidiazimin, tiafenacil, trifludimoxazin, etyl [3-[2-clo-
4-flo-5-(1-metyl-6-triflometyl-2,4-dioxo-1,2,3 4-tetrahydropyrimidin-3-
yl)phenoxy]-2-pyridyloxyJaxetat (CAS 353292-31-6; S-3100), N-etyl-3-(2,6-
diclo-4-triflometylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS 452098-92-
9), N-tetrahydrofurfuryl-3-(2,6-diclo-4-triflometylphenoxy)-5-metyl-1H-pyrazol-
1-carboxamit (CAS 915396-43-9), N-etyl-3-(2-clo-6-flo-4-triflometylphenoxy)-5-
metyl-1H-pyrazol-1-carboxamit (CAS 452099-05-7), N-tetrahydrofurfuryl-3-(2-
clo-6-flo-4-triflometylphenoxy)-5-metyl-1H-pyrazol-1-carboxamit (CAS 452100-
03-7),  3-[7-flo-3-0x0-4-(prop-2-ynyl)-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yl]-
1,5-dimetyl-6-thioxo-[1,3,5]triazinan-2,4-dion (CAS 451484-50-7), 2-(2,2,7-
triflo-3-ox0-4-prop-2-ynyl-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yl)-4,5,6,7-
tetrahydro-isoindol-1,3-dion (CAS 1300118-96-0), 1 -metyl-6-triflometyl-3-
(2,2,7-triflo-3-0x0-4-prop-2-ynyl-3,4-dihydro-2H-benzo[ 1,4]oxazin-6-yl)-1H-
pyrimidin-2,4-dion (CAS 1304113-05-0), metyl (E)-4-[2-clo-5-[4-clo-5-
(diflometoxy)- 1 H-metyl-pyrazol-3-yl]-4-flo-phenoxy]-3-metoxy-but-2-enoate
(CAS 948893-00-3), va 3-[7-clo-5-flo-2-(triflometyl)-1H-benzimidazol-4-yl]-1-
metyl-6-(triflometyl)-1H-pyrimidin-2,4-dion (CAS 212754-02-4);

b5) thude diét c6 loai tay tring:

PDS chit e ché duoc lua chon tir beflubutamid, diflufenican, fluridone,
flochloridone, flurtamone, norflurazon, picolinafen, va 4-(3-triflometylphenoxy)-

2-(4-triflometylphenyl)pyrimidin (CAS 180608-33-7),

HPPD chét trc ché duge lua chon tir benzobixyclon, benzofenap, bixyclopyrone,
fenquintrione,  isoxaflutole,  isoxachlortole, —mesotrione,  pyrasulfotole,
pyrazolynate, pyrazoxyfen, sulcotrione, tefuryltrione, tembotrione, tolpyralate va

topramezon,

chét trc ché DOXP synthaza dugc lua chon tir clomazone,
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loai tdy tréng with dich chua biét dugc lwa chon tir aclonifen, amitrole va

flumeturon;
b6) Chét trc ché EPSP synthaza:

glyphosat, ~glyphosat-isopropylamoni, glyposate-kali va glyphosat-trimesi

(sulfosat);

b7) chét tc ché glutamin synthaza: bilanaphos (bialaphos), bilanaphos-natri,

glufosinat, glufosinat-P va glufosinat-amoni;
b8) chét rc ché DHP synthaza: asulam;
b9) chét rc ché nguyén phan:

cac hop chit thudc nhom HRAC K 1: céc dinitroanilin dugc lya chon tir benfluralin,
butralin, dinitramine, ethalfluralin, fluchloralin, oryzalin, pendimethalin,
prodiamine va trifluralin, cac phosphoramidate dugc lya chon tur amiprophos,
amiprophos-metyl, va butamiphos, thudc diét co axit benzoic dugc lya chon tir
chlorthal, chlorthal-dimetyl, cac pyridin dugc lwa chon tir dithiopyr va thiazopyr,

cac benzamit duoc lya chon tir propyzamit va tebutam;

cac hop chat thuoc nhém HRAC K2: carbetamit, chlorpropham, flamprop,
flamprop-isopropyl, flamprop-metyl, flamprop-M-isopropyl, flamprop-M-metyl

va propham;
b10) chét trc ché VLCFA:

cac cloaxetamit dugc lua chon tir axetochlor, alachlor, butachlor, dimethachlor,
dimethenamid, dimethenamid-P, metazachlor, metolachlor, metolachlor-S,
pethoxamid, pretilachlor, propachlor, propisochlor va thenylchlor, cac

oxyaxetamit dugc lua chon tir flufenacet va mefenacet,

axetamit duoc lua chon tir diphenamid, naproanilide, napropamit va napropamit-
M, céc tetrazolinon duogc lya chon tir fentrazamit va ipfencarbazon, cac thudc diét
co khac duoc lua chon tir anilofos, cafenstrole, fenoxasulfon, piperophos va
pyroxasulfon, va cac hop chét isoxazolin c¢6 cong thire 11.1, 11.2, 1.3, IL.4, I1.5, I1.6,
I1.7, 1.8 va I1.9
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b11) chét e ché sinh tong hop xenluloza:
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chlorthiamid, dichlobenil, flupoxam, indaziflam, isoxaben, triaziflam va 1-
xyclohexyl-5-pentafluorphenyloxy-1*-[1,2,4,6]thiatriazin-3-ylamin (CAS
175899-01-1);

b12) thube diét ¢o loai phan tach:
dinoseb, dinoterb va DNOC;
b13) cac auxin tong hop:

2,4-D, clacyfos, 2,4-DB, aminoxyclopyraclo, aminopyralid, aminopyralid-
dimetylamoni, aminopyralid-tris(2-hydroxypropyl)amoni, benazolin, benazolin-
etyl, cloramben, clomeprop, clopyralid, dicamba, dicloprop, dicloprop-P,
floxypyr, floxypyr-butometyl, floxypyr-meptyl, halauxifen (CAS 943832-60-8);
MCPA, MCPA-thioetyl, MCPB, mecoprop, mecoprop-P, picloram, quinclorac,
quinmerac, TBA (2,3,6), triclopyr, axit 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)-5-flopyridin-2-carboxylic va benzyl 4-amino-3-clo-6-(4-clo-2-flo-
3-metoxyphenyl)-5-flopyridin-2-carboxylat (CAS 1390661-72-9);

bl4) cac chit trc ché van chuyén auxin: diflufenzopyr, diflufenzopyr-natri,

naptalam va naptalam-natri;

bl5) cac thudc diét co khac: bromobutide, chlorflurenol, chlorflurenol-metyl,
cumyluron, xyclopyrimorate (CAS 499223-49-3), dalapon, dazomet, difenzoquat,
difenzoquat-metilsulfat, dimethipin, DSMA, dymron, endothal, etobenzanid,
flurenol, flurenol-butyl, flurprimidol, fosamine, fosamine-amoni, indanofan,
maleic hydrazide, mefluidide, metam, methiozolin (CAS 403640-27-7), metyl
azide, metyl bromua, metyl-dymron, metyl iodide, MSMA, axit oleic,

oxaziclomefone, axit pelargonic, pyributicarb, quinoclamine va tridiphane;

va cac muoi, este hodc amit nong dung cua chung.

8. Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 7, trong d6 phuong phap

nay con bao gdbm budc ap dung it nhat mot chit ting cuong d6 twong thich cia cay trong

C duoc lua chon tir nhém bao gdm benoxacor, cloquintocet, cyometrinil, cyprosulfamit,

diclomid, dixyclonon, dietholate, fenchlorazole, fenclorim, flurazole, fluxofenim,

furilazole, isoxadifen, mefenpyr, mephenate, axit naphtalenaxetic (NAA), naphthalic
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anhydrit (NA), oxabetrinil, 4-(dicloaxetyl)-1-oxa-4-azaspiro[4.5]decane (MON4660),
2,2,5-trimetyl-3-(dicloaxetyl)-1,3-oxazolidin ~ (R-29143), N-(2-Metoxybenzoyl)-4-
[(metylaminocarbonyl)amino]benzensulfonamit va cac mudi, este hodic amit ndng dung
cua chung.

9. Phuong phép theo didm bét ky trong s6 cac diém tr 1 dén 8, trong d6 phuong phap
nay con bao gom bude ap dung mot hodc nhiéu chét bd tro thong thuong trong bao vé
cay trong.

10. Phuong phép theo diém bt k¥ trong s6 cac diém tir 1 dén 9, trong d6 mdt ché pham
chira mot lugng co6 tac dung diét co cua thude diét co A va tiy ¥, it nhét mot thude diét

co B duoc ap dung.
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