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Linh vire k§ thuit dwoc dé cap

Séng ché @ cap dén cac phuong phép kiém soat su phat trién cta cay 14 rong bing
céch st dung cac ché phdm diét c6 bao gdm lugng hitu hiéu c6 tac dung diét cd cua axit 6-
arylpicolin carboxylic, axit 2-arylpyrimidin carboxylic, hoic mudi hoic este ndng dung cua

ching.

Tinh trang ky thuit ciia sing ché

Nhiéu vén d& thuong gip trong ndng nghiép lién quan dén viéc kiém soat su phat
trién ctia thuc vat khong mong mudn ¢6 anh huéng ti€u cyuc téi su phat trién cua thuc vat hiru
ich. D& gitp cho viéc kiém soat thuc vt khong mong mudn, cic nha nghién ciru d3 tao ra
nhiéu héa chit va ché phdm héa hoc c6 tac dung hiru hidu trong viée kiém soat sy phat trién
ctia thyce vat khéng mong mudn. Tuy nhién, van cn ¢ cac phuong phap méi dé kiém soat
su phét trién cua thuc vat khong mong mudn, bao gém cac cdy moc tu nhién. Nhu cau nay la
dic biét can thiét do nhiéu cdy moc tu nhién c6 tinh chéng chiu v6i thude diét co (herbicide
tolerant — HT), do vy rat kho bi diét trir. Hién nay, mot ) quéc gia & Nam M¥ thadm chi da
¢6 chi thi phai diét trir céc cdy ddu tuong moc tu nhién, 13 céc cdy ciing c6 thé ¢6 tinh chéng
chiu véi thube diét co (HT), dé han ché co thé vat cha tiém tang khéi bi 14y nhiém bénh dém

14 dau tuong.

Ban chit ky thuit cia sang ché

Sang ché d& xuit phuong phép kiém soat cdy 14 réng moc tu nhién (broadleaf
volunteer crop), bao gdm budc phun 1én cay 14 réng moc tu nhién, ving lién k& véi cay 14
rdng moc tu nhién, hodc phun vao d4t hodc nude dé ngédn ngra su nay mam hodc phat trién
cua cdy 14 rdng moc tu nhién, lugng hiru hi€u c6 tac dung diét co ctia thudc diét co ¢6 cong

thire (I) hodc cac muoi hodc este cua no:



NH,
o
L OH
N
0
Ri Rs3
Ro - Cong thic (1),

trong 46

R'1a halogen, triflometyl, xyano, C;.C, alkyl dugc thé hoic khong dugc thé, hoaic C.
C, alkoxy dugc thé hoic khong duoc thé;

R’ 13 hydro, halogen, triflometyl, xyano, C;.C, alkyl dugc thé hoic khong dugce thé,
C,.C, alkenyl duogc thé hodc khong dugc thé, C,.C, alkynyl duoc thé hodc khéng duoc thé,
hoac C,.C, alkoxy duoc thé hoac khong duogc thé;

R} 1a hydro, halogen, C,.C, alkyl dugc thé hoic khong dugc thé, hodc C,.C, alkoxy
dugc thé hodc khéng dugc thé;

R*1a halogen, C,.C, alkyl dugc thé hoac khong dugc thé, C,.C, alkenyl duoc thé hoic
khéng duogc thé, C,.C, alkynyl duogc thé hodc khéng duoc thé, hodc C,.C, alkoxy dugc thé
hodc khong dugc thé; va

X 1a N hodc CR?, trong do R’1a hydro hodc halogen, va

trong d6 tuy y R' va R? dugc két hop v6i nhau @ tao thanh ~OCH,0, -OCHFO-,
hoac
—OCF,0-,

trong d6 cay 14 rong moc tu nhién 13 cay bién dbi gen.

Theo mét s6 phuong 4n, X 1a CR®. Thudc diét co c6 thé 1a hop chit c6 cong thirc (II)

hodc cac muoi hoac este cia nod:

Cong thuc (IT),
trong do

R' 12 halogen hoic metyl;
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R’ 1a hydro, metyl, hodc metoxy;

R? 13 hydro, halogen, hodc metoxy; va

R’1a hydro hoac flo,

trong d6 tuy y R' va R? ¢6 thé dugc két hop v6i nhau dé tao thanh —OCH,O-.

Theo mdt sd phuong én, thudc diét co duge chon tir nhém bao gém cac hop chét ¢6

cong thire (IIT) va (IV) hodc cac mudi hoic cic este twrong tmg cla ching

Cong thtrc (I11)

OMe Cong thtc (IV).
Vi du, thudc diét cd co thé 12 benzyl este c6 cong thuc (III) hodc metyl este c6 cong thuc
av).
Theo mot sb phuong an, thubc diét c6 duge chon tir nhém bao gém cac hop chét ¢c6

cong thirc (V)-(IX) hogc cic mudi hoic cac este tuong tmg clia ching

Céng thire (V)

Cong thuc (VI)
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NH,
G
p7 0]
N
OH
HsC Céng thic (VII)

Cong thuce (VIII)

Cl 0 H3C/O
CHj Céng thic (IX).

Cay 14 rdng moc ty nhién co thé duoc chon tir nhém bao gém cdy dau tuong, cay cai
dau (canola), hoa huéng duong, cti cai dudng, ¢d linh ling va cdy bong. Theo mot s6 phuong
&n, cdy 14 rong moc tu nhién 12 cdy dau twong, va ciy dau tuong cé thé bi nhidm bénh ddm 14
dau tuong. Theo mot s6 phuong 4n, cdy 14 rong moc tu nhién 13 cay cé tinh chéng chiu véi
glyphosat, chita gen AAD-12, ¢ tinh khang axetolactat syntaza (ALS), hodc c6 tinh khang
2,4-D. Theo mét sb phuong 4n, cdy 14 rong moc tu nhién ndy c6 mit & rudng cay tréng dang
cd, va cy tréng dang cd nay c6 tinh chdng chiu véi thude diét cd. Thube diét co c6 thé duoc
phun 1én cdy 14 rong moc tuy nhién trudc khi cdy trdng dang cd nay mam. Theo mdt sb
phuong an, cdy 14 rdng moc tu nhién cd mit & rudng cay ngi cbe, rudng cay lua mi, hodc
ving d4t bo hoang. Cay 14 réng moc tr nhién da duoc xir Iy ¢6 ty 18 nga nau it nhit 96% sau
khi phun 14 ngdy. Theo mét s§ phuong 4n, cdy 14 rong moc tu nhién da xir Iy vé co ban
khong c6 kha ning tai phat trién.

Mic du axit 6-arylpicolin carboxylic va axit 2-arylpyrimidin carboxylic 1 céc thube
diét co da biét dé kiém sodt co dai, nhung khong ngo¢ réng cac thube diét co nay lai c6 kha
ning kiém soét cay 14 rong c6 tinh chéng chiu véi thude diét cé nhu cdy dau tuong, vdi ty 1€

tai phat trién rat thap, dic biét 13 & lidu thap (vi du, nhd hon 10 g ae/ha).
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Phéan mo ta dudi ddy dua ra chi ti€t ctia mot hodc nhi€u phuong én theo sang ché. Cac
dau hiéu, muc dich va uu diém khac dugc 1am rd trong phan mo ta va phan yéu cau bao ho

dudi day.

Mo ta chi tiét cac phwong 4n thwe hién sing ché
Séng ché dé cap dén cac phuong phap kiém soat cdy 14 rong moc tu nhién khong
mong mudn bang cach sir dung cic ché phim diét co bao gdm axit 6-arylpicolin carboxylic

hoic axit 2-arylpyrimidin carboxylic c6 cong thirc chung (I), hodc mubi hodc este ndng dung

cua chung:
NH,
e
| = OH
N
O
R4 Ry
Ra Céng thtc (D),
trong do

R!1a halogen, triflometyl, xyano, C;.C,4 alkyl duoc thé hoac khong dugc thé, hoac C,.
C, alkoxy duogc thé hoic khong dugce thé;

R’1a hydro, halogen, triflometyl, xyano, C,.C, alkyl duogc thé hoac khong dugc thé,
C,.C, alkenyl duogc thé hoic khong dugc thé, C,.C, alkynyl dugc thé hodc khong duoc thé,
hoac C,.C, alkoxy dugc thé hoac khong dugc thé;

R 1a hydro, halogen, C,.Cy4 alkyl dugc thé hoic khong dugc thé, hodc C,.C, alkoxy
duoc thé hoac khéng dugc thé;

R*1a halogen, C,.C, alkyl dugc thé hoac khong dugc thé, C,.C, alkenyl duoc thé hoic
khoéng duogc thé, C,.C, alkynyl duoc thé hoac khéng dugc thé, hoic C,.C, alkoxy dugc thé
hoac khong duoc thé; va

X 14 N hodc CR’, trong d6 R’ 1a hydro hodc halogen, va
trong d6 tuy y R' va R* duoc két hop véi nhau dé tao thanh -OCH,0, -OCHFO-, hodc ~ —
OCF,0-.

Thuat ngt “thudc diét c6” nhu dugc sit dung trong ban mb ta ndy c¢6 nghia 13 thanh
phén hoat tinh c6 kha nang tiéu diét, kiém soét, hoac b%lng cach khac bién dbi su phat trién
cua-thuc vét theo hudng bét 1oi . “Lugng hitu hiéu c6 tac dung diét c6” 1a lugng cua thanh

phe‘in hoat tinh tao ra “tdc dung diét co,” frc la tdc dung bién dbi theo hudng bét 1oi va bao



22657

gdm 1am tréch khoi, vi du, su phat trién tu nhién, tiéu diét, diéu chinh, gdy mat nudc, va giy
cham phat trién. Cac thuat ngit “cdy” va “thuc vat” ¢ thé bao gdm, vi du, hat giéng nay
mam, cay mAam va thuc vat da dinh.

Khi X 12 CR’ ¢ Céng thirc (I), thi cdng thirc ndy s& trd thanh Cong thirc (Ta), 13 axit 6-

arylpicolin carboxylic.

Cong thuce (1a).
Khi X 1a N ¢ Cong thic (I), thi cong thic nay s€ trd thanh Cong thire (Ib), 1a axit

arylpyrimidin carboxylic.

NH,
N X
| = OH
N
0
R4 Rs
Rz Céng thirc (Ib)

Theo mdt s6 phuong 4n, axit 6-arylpicolin carboxylic ¢6 cong thirc (II), hodc cac

mudi hoidc este cua no, dugce st dung:

Cong thuc (II),
trong dé

R' 12 halogen hoic metyl;

R?1a hydro, metyl, hodc metoxy;

R 1a hydro, halogen, hodc metoxy; va

R’ 13 hydro hoic flo,
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trong d6 tuy y R' va R? ¢6 thé duogc két hop véi nhau dé tao thanh —OCH,0-.
Theo mét sd phuong 4n, axit 6-arylpicolin carboxylic ¢6 cong thirc (IIT) hodc (IV)

duogc sir dung:

Cong thue (1)

OMe Cong thac (IV).
Theo mdt sb phuong 4n, axit 6-arylpicolin carboxylic c6 cac Cong thic (V)-(IX)

duogc sir dung:

Cong thuce (V)

Cong thic (VI)

OH
HiC Céng thirc (VII)



Céng thtrc (VIII)

Cong thuc (IX).

Céc hop chét c6 cong thirc I va mudi va este nong dung ctia chung, 14 cac thube diét
c6 téng hop théng dung c6 phd kiém soét co dai rong. Cac phuong phép didu ché va st dung
cac hop chét ndy 1am thudc diét co 1a da biét trong linh vuc nay. Xem, vi du, patent M§ s
7,314,849 ciia Balko va c4c ddng tac gia va patent My s6 7,538,214 ctia Epp va cac ddng tc
gia.

Hop chét ¢6 cong thtuc I co thé dugc taora & dang axit cuia nd, hodc & dang mudi hodc
este néng dung ctia chiing. Vi du vé cdc mudi nong dung cia cac hop chit cé cong thic I bao
gém, nhung khong chi gidi han 0, mudi natri, mudi kali, mudi amoni hodc mudi amoni dugc
thé, cu th8 mudi mono-, di-, va tri-C;-Cg—alkylamoni nhu metyl amoni, dimetylamoni,
trietylamoni, va isopropylamoni, mubi mono-, di- va tri-hydroxy-C,-Cg-alkylamoni nhu
hydroxyetylamoni, di(hydroxyetyl)amoni, tri(hydroxyetyl)amoni, hydroxypropylamoni,
di(hydroxypropyl)amoni va mudi tri(hydroxypropyl)amoni, mubi triisopropanolamoni, mubi
olamin, va mudi diglycolamin.

Theo mdt s6 phuong 4n, hop chit c6 cong thirc I c6 thé duoc tao ra & dang este ndng
dung. Céc este thich hgp bao gdm, nhung khong chi gidi han &, C;-Cg-alkyl este va C;-Cy-
alkoxy-C,-C4-alkyl este, nhu metyl este, etyl este, isopropyl, butyl, hexyl, heptyl, isoheptyl,
isooctyl, butotyl, 2-etylhexyl va butoxyetyl este, va céc aryl este nhu benzyl. Vi du vé cac
este néng dung bao gdm metyl este cia axit 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-carboxylic va benzyl este cua axit 4-amino-3-clo-5-flo-6-(4-clo-2-

flo-3-metoxyphenyl)pyridin-2-carboxylic.
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Hop chit c¢6 cong thirc I hozic mudi hodc este nong dung ciia ching ¢6 thé dugc phun
1én cdy 14 rong moc tu nhién, vung lién k& véi cay 14 rong moc tu nhién, hodc phun vao dét
hozc nudc dé ngan nglra su ndy mam hoic phat trién cia cay 14 rong moc tu nhién véi luong
du dé tao ra tac dung diét c6. Theo mét sé phuong 4n, axit arylpicoline carboxylic ¢6 cong
thirc néu trén hozc mudi hoic este néng dung cia ching duge phun VGi lwong bang 0,5 gam
axit duong lugng trén mot hecta (g ae/ha) hodc 16n hon (vi du, 1,0 g ae/ha hodc 16n hon, 1,5
g ae/ha hodc 16n hon, 2,0 g ae/ha hoac 16n hon, 2,5 g ae/ha hodc 16n hon, 3,0 g ae/ha hodc
16n hon, 4,0 g ae/ha hodc 16n hon, 5,0 g ae/ha hodc 16n hon, 6,0 g ae/ha hodc 16n hon, 7,0 g
ae/ha hodc 16n hon, 8,0 g ae/ha hodc 1én hon, 9,0 g ae/ha hodc 16n hon, 10 g ae/ha hodc 16n
hon, 11 g ae/ha hodc 16n hon, 12 g ae/ha hodc 16n hon, 13 g ae/ha hodc 16n hon, 14 g ae/ha
hoic 16n hon, hodc 15 g ae/ha hogc 16n hon). Theo mét sb phuwong 4n, hop chét ¢ cong thirc
I hodc mudi hoidc este néng dung ciia chiing c6 thé dugc phun véi lugng bang 20 g ae/ha
hodc nho hon (vi dy, 18 g ae/ha hodc nhé hon, 15 g ae/ha hodc nhé hon, 14 g ae/ha hoiac nhé
hon, 13 g ae/ha hodc nho hon, 12 g ae/ha hodc nhé hon, 11 g ae/ha hodc nhd hon, 10 g ae/ha
hodc nho hon, 9,0 g ae/ha hodc nhd hon, 8,0 g ae/ha hodc nho hon, 7,0 g ae/ha hodc nho hon,
6,0 g ae/ha hodc nhd hon, 5,0 g ae/ha hodc nho hon, 4,0 g ae/ha hodc nho hon, 3,0 g ae/ha
hodc nho hon, 2,5 g ae/ha hodc nho hon, 2,0 g ae/ha hodc nho hon, hodc 1,0 g ae/ha hodc nho
hon).

Hop chit c6 cong thirc I néu trén hodc mudi hoidc este ndng dung cua ching c6 thé
dugc phun v6i luong nim tfong khoang tir tri s§ bit ky trong s6 cac tri s ti thidu da néu
trén t&i tri s6 bét ky trong s6 cac tri s6 t6i da da néu trén. Theo mot sb phuong 4n, hop chét
c6 cong thic I hodc mudi hoic este ndng dung cua ching dugc phun vdi luong nam trong
khoang tir 0,5 g ae/ha dén 20 g ae/ha (vi du, nim trong khoéng tir 1,0 g ae/ha dén 18 g ae/ha,
nim trong khoang tir 1,5 g ae/ha dén 15 g ae/ha, nim trong khoéng tir 2,0 g ae/ha dén 12 g
ae/ha, hodc nim trong khoang tir 3,0 g ae/ha dén 10 g ai/ha). Theo mét sb phuong 4n, hop
chét c¢6 cong thic I duge phun véi luong nhé hon 10 g ae/ha.

Ché phim

Sang ché ciing dé cap dén cac ché pham chira cac thanh phan va cac phuong phép da
néu trong ban mé ta nay. Theo mot sé phuong 4n, ché phim bao gdm hop chét c6 cong thirc
I, hodc mubi hoic este nong dung clia ching, c6 mit & dang duoc tao huyén phu, duge tao
nhil twong, hoic dang hoa tan. Vi du v& céc ché phim bao gém, nhung khong chi giéi han &,

dung dich nuéc, huyén phi, cling nude, ddu ddm dic hoic cac dang huyén phii hodc phén tan

-10-
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khéc, nhil twong nudc, vi nhil trong nude, huyén phi-nhii twong nudc, thé phén tan trong
dau, va dang bot nhio.

Céc ché phim va phuong phép da néu trong ban mé ta nay ciing c6 thé duoc tron véi
hoic duoc dung véi chit phu gia. Theo mot sb phuong 4n, chat phu gia c¢6 thé duoc pha
lodng béng nuée hodc ¢ thé duge ¢d. Theo mot sb phuong an, chét phu gia dugc bd sung
1an Iugt. Theo mot s& phuong an, chat phu gia duoc bd sung dong thdi. Theo mot sé phuong
an, chat phu gia dugc tron trude véi hop chit ¢ cong thirc I, hodic mudi hoic este néng dung
ctia ching. Theo mdt s& phuong 4n, chit phu gia 14 thudc trir dich hai bd sung. Vi du vé
thudc trir dich hai bd sung bao gém, nhung khong chi giéi han &, axit 2,4-diclophenoxyaxetic
(2,4-D), axetoclo, aclonifen, amicarbazon, amidosulfuron, aminoxyclopyrachlor,
aminotriazol, amoni thioxyanat, asulam, Atrazine, beflubutamit, benazolin, bensulfuron-
metyl, bentazone, bifenox, bromacil, bromxynil, butaclo, butafenaxil, butralin, butroxydim,
carbetamit, carfentrazon, carfentrazon-etyl, chlormequat, clopyralid, closulfuron, clotoluron,
xinidon-etyl, cletodim, clodinafop-propargyl, clomazon, xXyanazine, Xyclosulfamuron,
xycloxydim, xyhalofop-butyl, dicamba, dichlobenil, dicloprop-P, diclofop-metyl, diclosulam,
diflufenican,  diflufenzopyr,  dimefuron, dimethachlor, diquat, diuron, S-etyl
dipropylcarbamothioate (EPTC), etoxysulfuron, fenoxaprop, fenoxaprop-etyl, fenoxaprop-
etyl+isoxadifen-etyl, fenoxaprop-P-etyl, fenoxasulfon, flazasulfuron, florasulam, fluazifop,
fluazifop-P-butyl, flucarbazon, flucarbazon-natri, flucetosulfuron (LGC-42153), flufenaxet,
flumetsulam, flumioxazin, flupyrsulfuron, -ﬂurochloridone, fluroxypyr, fluroxypyr-meptyl,
flurtamon, glufosinat, glufosinat-amoni, glyphosat, haloxyfop-metyl, haloxyfop-R,
hexazinon, imazametabenz, imazamox, imazapic, imazapyr, imazaquin, imazetapyr,
imazosulfuron, indanofan, indaziflam, Iodosulfuron, Iodosulfuron-letyl-natri, ioxynil,
isoproturon, isoxaben, isoxaflutol, lactofen, linuron, axit 2-metyl-4-clophenoxyaxetic
(MCPA), MCPB, mecoprop-P, mesosulfuron, mesosulfuron-etyl natri, metazochlor,
metosulam, metribuzin, metsulfuron, metsulfuron-metyl, MSMA, napropamit, norfurazon,
orthosulfamuron, oryzalin, oxadiargyl, oxadiazon, oxyfluorfen, paraquat, pendimetylin,
penoxsulam, picloram, picolinafen, pinoxaden, primisulfuron, profluazol, propaquizafop,
propoxycarbazone, propyzamit, prosulfocarb, prosulfuron, pyraflufen etyl, pyrasulfotole,
pyribenzoxim (LGC-40863), pyroxsulam, pyroxasulfon, quinmerac, quizalofop-etyl-D,
quizalofop-P-etyl, quizalofop-P-tefuryl, rimsulfuron, setoxydim, simazin, sulfentrazon,

sulfometuron, sulfosat, sulfosulfuron, tebuthiuron, tepraloxidim, terbacil, terbutylazin,

-11-



22657

terbutryn, thiazopyr, thifensulfuron, thifensulfuron-metyl, topramezone, tralkoxydim,
triasulfuron, tribenuron, tribenuron-metyl, triafamone, triclopyr, va trifluralin, va cac mudi,
este nong dyung va hdn hop ctia chiing. Theo mot sb phuong 4n, thudc trir dich hai bd sung
bao gdm 2,4-D, dicamba, glufosinat, glyphosat, MCPA, chét tc ché axetolactat syntaza
(ALS) (vi du, penoxsulam), hozc dang két hop ctia chung.

Theo mot sb phuong 4n, chét phu gia bao gdm chit bd trg ndng dung. Vi du vé céc
chat bd tro néng dung bao gém, nhung khong chi gii han &, chit chéng dong, chat chéng
tao bot, chét tuong hop, chét phan ly, chét trung hoa va chit dém, chét Gc ché an mon, chét
tao mau, chét tao mui, chit h3 trg cho qua trinh thdm thau, chét gay 4m, chét réc, chét phan
tan, chét 1am dic, chit kim him diém dong, chéit diét khuén, dau tir cay tréng, chét an toan,
chit két dinh (vi dy, dé sr dung trong ché phém dang hat), chét hoat dong bé& mat, chét keo
béo v&, chit nhil hoa, chit 1am ting d6 dinh va hén hop ctia ching. Vi du vé cac chét bd tro
néng dung bao gdm, nhung khéng chi gidi han &, dang diu dim dic tir cay trong (dau
khoang (85%) + chat nhii hod (15%)), nonylphenol etoxylat, mudi amoni
benzylcocoalkyldimetyl bac bbn, hdn hop diu mé hydrocacbon, alkyl este, axit hiru co, va
chét hoat dong bé mat anion, Co-Cy; alkylpolyglycosit, rugu phosphat etoxylat, ruou bac mot
tu nhién (Cy,-C6) etoxylat, copolyme khdi di-sec-butylphenol EO-PO, mii polysiloxan-
metyl, nonylphenol etoxylat+ure amoni nitrat, dau hat dugc metyl hoa nhii tuong héa, rugu
tridexylic (tdng hop) etoxylat (8 EO), amin etoxylat (15 EO) tr m& va PEG(400) dioleat-99.

Theo mot s& phuong 4n, chat phu gia 13 chit an toéﬁ, ma 13 hop chét hitu co 1am cho
cdy trong tuong hop hon khi duogc ding bang thudc diét c6. Theo mdt sé phuong 4n, ban
than chit an toan c6 hoat tinh diét cé. Theo mot sb phuong én, chét an toan cé tac dong nhu
chat giai doc hodc chit dbi khang & cy tréng va c6 thé 1am giam hoic ngin ngua sy téﬁ hai
cho cay trdng. Vi du vé& cic chét an toan bao gdm, nhung khong chi gi6i han &, AD-67
(MON 4660), benoxacor, benthiocarb, brassinolide, cloquintocet (mexyl), xyometrinil,
cyprosulfamit, daimuron, diclomit, dixyclonon, dietolat, dimepiperat, disulfoton,
fenchlorazol, fenchlorazol-etyl, fenclorim, flurazol, fluxofenim, furilazol, cac protein harpin,
isoxadifen-etyl, jiecaowan, jiecaoxi, mefenpyr, mefenpyr-dietyl, mephenat, naphtalic
anhydrit,  2,2,5-trimetyl-3-(dicloaxetyl)-1,3-oxazolidin, 4-(dicloaxetyl)-1-oxa-4-azaspiro
[4.5]decan, oxabetrinil, R29148, va cdc amit cua axit N-phenyl-sulfonyl benzoic, cling nhu

cac mudi nong dung, va véi diéu kién ching cé nhém carboxyl, cdc dan xuat nong dung cia
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ching. Theo mot sb phuong 4n, chét an toan c¢6 thé 1a cloquintocet hodc este hodc mudi cua
no, nhu cloquintocet (mexyl).

Vi du vé céc chit hoat dong b mat khac (vi du, chit gy &m, chét 1am ting do dinh,
chét phén tan, chét nhii hod) bao gém, nhung khong chi gii han &, cac mudi kim loai kiém,
mubi kim loai kim thé va mudi amoni ctia axit sulfonic thom, vi du axit lignosulfonic, axit
phenolsulfonic, axit naphtalensulfonic, va axit dibutylnaphtalensulfonic, va clia axit béo,
alkyl- va alkylarylsulfonat, alkyl sulfat, lauryl ete sulfat va ruou sulfat béo, va cidc mudi cia
hexa-, hepta- va octadecanol dugc sulfat hoa, va cling cla céc ete cta rugu glycol béo, cac
chit ngung tu ctia naphtalen duoc sulfonat héa va cac din xuét ctia né véi formaldehyt, cac
chit ngung tu ctia naphtalen hoic cua céc axit naphtalen sulfonic v&i phenol va formaldehyt,
polyoxyetylen octylphenol ete, isooctyl-, octyl- hodc nonylphenol dugc etoxylat hoa,
alkylphenyl hodc tributylphenyl polyglycol ete, cidc rugu alkyl aryl polyete, rugu
isotridexylic, cc chit ngung tu cta rugu béo/etylen oxit, diu thau dau duoc etoxylat hoa,
polyoxyetylen alkyl ete hodc polyoxypropylen alkyl ete, rugu lauryl polyglycol ete axetat,
sorbitol este, cic phin chét thai va protein lignosulfit, protein bién tinh, polysacarit (vi du,
metylxenluloza), tinh bot cai bién ky nude, ruou polyvinylic, polycarboxylat, polyalkoxylat,
polyvinyl amin, polyetylenimin, polyvinylpyrolidon va cac copolyme cta ching.

Vi du vé cac chit 1am dic bao gbm, nhung khong chi gidi han &, polysacarit, nhu
gbm xanthan, va c4c khoang chét dang tAm hitu co va vd co va hdn hop cuia ching.

Vi du vé chét chéng tao bot bao gém, nhung khong chi gidi han &, ﬁhﬁ tuong silicon,
rugu manh dai, axit béo, cdc mudi cia axit béo, cic hop chét flo hiru co va hén hop cua
chung. _

Vi du v& cac chét diét khudn bao gdm, nhung khong chi gii han &, cac chit khang
khuén trén co s& diclophen va rugu benzyl hemiformal, va cac dan xuAt isothiazolinon, nhu
alkylisothiazolinon va benzisothiazolinon va hdn hop ctia chiing.

Vi du vé chét chéng déng, bao gdm, nhung khong chi gi6i han & etylen glycol,
propylen glycol, ure, glyxerol va hdn hop ctia chung.

Vi du vé chit tao mau bao gém, nhung khong chi giéi han &, cac thude nhudm da biét
v6i tén Rhodamine B, chit nhuém xanh da troi 15:4, chit nhuém xanh da troi 15:3, chét
nhudm xanh da trdi 15:2, chit nhuém xanh da trdi 15:1, chét nhudm xanh da trdi 80, chét
nhudm mau vang 1, chit nhuém mau vang 13, chit nhuém d6 112, chit nhudm do 48:2, chét

nhudm d6 48:1, chit nhudm d6 57:1, chét nhudm do 53:1, chat nhudm cam 43, chit nhudm
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cam 34, chit nhudém cam 5, chit nhuém xanh 14 cdy 36, chit nhuém xanh 14 cay 7, chit
nhudm tréng 6, chat nhuém mau nau 25, chit mau tim co ban 10, chit mau tim co ban 49,
axit mau do 51, axit mau dé 52, axit mau do 14, axit xanh da troi 9, axit mau vang 23, chét
mau d6 co ban 10, chit mau d6 co ban 108 va hdn hop ctia ching.

Vi du vé cac chit két dinh bao gdm, nhung khéng chi giéi han &, polyvinylpyrolidon,
polyvinyl axetat, rugu polyvinylic, tyloza va hdn hop cua ching.

Theo mét s6 phuong 4n, chit phu gia bao gdm chét mang. Theo mot sb phuong én,
chit phu gia bao gdm chét mang léng. Theo mot s6 phuong 4n, chét phu gia bao gbm chét
mang hitu co hogic v6 co. Vi du vé cac chit mang 16ng bao gdm, nhung khong chi giéi han &,
céc phan doan diu mé hoic cac hydrocacbon nhu dau khodng, dung méi thom, dau parafin,
va céc chét tuong tu hodc cac chét it gap hon, dau thuc vat nhu dau dd tuong, dau hat nho,
dau 6liu, ddu thau dau, dau hat hoa huéng duong, dau dira, dAu ngd cdc, diu hat bong, dau
hat lanh, dau co, dau dau phung, dau rum, dau hat vung, dau tung va cac dau tuong tu hodc
cac dau it gap hon, céc este ctia dau thuc vat néu trén hodc céc este it gdp hon, cac este cua
ruou mot 14n hodc dihydric, trihydric, hodc rugu nhiéu 14n bac thép khéc (chutra 4-6 hydroxy),
nhu 2-etyl hexyl stearat, n-butyl oleat, isopropyl myristat, propylen glycol dioleat, di-octyl
suxinat, di-butyl adipat, di-octyl phtalat va cac chit tuong tur hodc céc chét it gap hon, cac
este clia axit mono, di va polycarboxylic va cic este tuong tu, toluen, xylen, naphta dau mo,
dau tir cay tréng, axeton, metyl etyl keton, xyclohexanon, tricloetylen, percloetylen, etyl
axetat, amyl axetat, butyl axetat, propylen glycol monometyl ete va dietylen glyéol
monometyl ete, rugu metylic, rugu etylic, rugu isopropylic, rugu amylic, etylen glycol,
propylen glycol, glyxerin, N-metyl-2-pyrolidinon, N,N-dimetyl alkylamit, dimetyl sulfoxit,
phan bén 1éng va céc chét tuong tu, va nudce ciing nhur hdn hop cia ching.

Theo mét s phuong an, nhii tuong, bdt nhdo hoac thé phén tan trong dau, c6 thé
duogc didu ché bang cach ddng nhat hop chét c6 cong thire I, hodc mudi hoic este nong dung
clia ching, vao nudc, tuy ¥ bing chét thdm wét, chat dinh, chét phan tan hodc chat nhii ho4.
Theo mét s& phuong 4n, dang c6 dic thich hop dé pha lodng bang nuéc duge didu ché, bao
gdm hop chét ¢ cong thirc I, hoic mudi hoic este ndng dung cia chung, va tuy ¥ chit thim
udt, chit dinh, va/hodc chit phéan tan hodc chét nhii hoa.

Nong d6 ctia hop chit c¢6 cong thirc I, hoic mubi hoic este nong dung cua chuing,
trong cac ché phdm c6 thé thay ddi. Theo mot s6 phuong 4n, céc ché phim bao gbm tir 1%

dén 95% (vi du, ndm trong khoang tir 5% dén 95%, ndm trong khoang tir 10% dén 80%, nim
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trong khoang tir 20% dén 70%, nim trong khoang tir 30% dén 50%) tinh theo tdng khdi
luong ctia hop chét c6 cong thirc I, hoic mudi hodc este ndng dung cia ching. Theo mot sb
phuong 4n, hop chét ¢6 cong thuc I, hodc mudi hoic este ndng dung cda ching, cb thé duoc
str dung véi @6 tinh khiét ndm trong khoang tir 90% dén 100% (vi du, ndm trong khoang tir
95% dén 100%) theo phép do phd cong hudng tir hat nhan (nuclear magnetic resonance -
NMR).

Phwong phap phun

Céc ché phim d3 néu trong ban md ta nay c6 thé dugc phun theo k§ thuat da biét bat
ky dé phun cac thube diét cé. Vi du vé k§ thuat phun bao gdm, nhung khéng chi gidi han &,
phun xit, phun bui, hoic phun truc tiép vao nudc (trong nudc). Phuong phép phun c6 thé
thay ddi tiy thudc vao muc dich da dinh. Theo mét sb phuong 4n, phuong phap phun c6 thé
dugc chon dé dam bao kha nang phan phdi t6t nhat c6 thé ciia cac ché phdm da néu trong ban
mo ta nay.

Céc ché pham d4 néu trong ban moé ta ndy c6 thé duoc phun sau khi gieo hat va trude
hoic sau khi ndy mam cay trdng. Theo mét sb phuong 4n, cic ché phdm d& néu trong ban mod
td nay dugc phun cho céy 14 rong hodc ving lién ké v6i cdy 14 rong, hodc dugc phun vao dht
hodc nudc dé ngin nglra su ndy mam hodc su phat trién ctia cdy 14 rong bang cach phun xit
(vi dy, phun xit 1én 14). Theo mdt ) phuong an, k¥ thudt phun xit st dung, vi dy, nudc lam
chat mang va lidu diing 16ng nam trong khoang tir 0,5 lit trén mot hecta (L/ha) dén 2000 L/ha
(vi du, nim trong khoang tir 0,5 L/ha dén 50 L/ha, ndm trong khoang tir 50 L/ha dén 1000
L/ha, hodc nim trong khoang tir 100 dén 500 L/ha).

Theo mdt s6 phuong 4an, hoat tinh dié€t co cho cay 14 rong dugc thé hién bai hop chét
c6 cong thire I, hoic mudi hoic este nong dung cua chiing, khi né dugc phun truc tiép 1én
cay 14 rong hodc 1én vi tri moc ctia cdy 14 rong & giai doan phat trién bat ky hodc trude khi
tréng hodc nay maim. Hiéu qua quan sat dugc co thé phu thudc vao loai cdy tréng khong
mong mudn can kiém soét, giai doan phat trién ciia cdy trong khong mong mudn, cac thong
s6 tng dung vé d6 pha lodng va c& giot phun xit, cac didu kién méi trudng & thdi diém st
dung, hop chét cu thé dugc s dung, chét bd tro va chét mang cu thé duoc st dung, loai dat,
va céc thong sd twong tu, cling nhu luong héa chit da ding. Theo mot sé phuong 4n, cac
yéu té ndy va cac yéu t6 khac c6 thé duoc didu chinh dé thuc diy tac dong diét co khong

chon loc hodc chon Ioc.

-15-



22657

Céac ché phim va cac phuong phap di néu trong ban md ta nay 13 hitu hiéu vé6i nhidu
loai thure vat khong mong mudn. Theo mét sb phuong 4an, cac ché phim da néu trong ban md
ta ndy ¢4 thé duge str dung dé kiém soét cdy 14 rong moc tur nhién nhu cdy dau tuong, cay cai
diu, hoa huéng duong, ct cii dudng, co linh ling, va bong. Vi du, cic ché phim d3 néu
trong ban mo ta ndy co thé dugc st dung dé kiém soat cdy 14 rdng moc tu nhién, nhu céc cay
d3 nhidm bénh dém 14 d4u twong. Céc ché phim va cic phuong phép da néu trong ban md ta
nay cé thé duoc sir dung cu thé dé kiém soat cay 14 rdng ma c¢ tinh khéang, vi duy, thudc diét
¢, mam bénh, va/hoic con tring. Do d6, cac ché phim va céc phuong phép di néu trong
ban md ta nay co thé dugc str dung & cdy 14 rong ma c6 tinh khéng mot hozc nhiéu thude diét
c6 do phuong phap k¥ thuat di truyén hodc qua trinh nhan gidng gy ra. Theo mot sé phuong
&n, cac ché phdm va céc phuong phap da néu trong ban mé ta nay c¢6 thé dugc sit dung dé
kiém soét cdy 14 rong moc tur nhién ma c6 tinh khang mot hodc nhiéu mam bénh nhu nidm
gdy bénh trén cay do phuong phap k§ thuét di truyén hoic qua trinh nhin gidng gy ra. Theo
mdt s& phuong 4n, cic ché phdm va céc phuong phép dd néu trong ban mé ta ndy c6 thd
duogc sir dung dé kiém soat cay 14 rong moc tu nhién ma cé tinh khang su tdn cdng cua con
tring do phuong phép k¥ thuat di truyén hodc qua trinh nhén gidng gay ra. Cay 14 rong moc
tir nhién c6 thé ¢ tinh khéng auxin téng hop hoic, do viéc dua gen ddi vé6i doc td Bacillus
thuringiensis (hoic Bt) bing cach bién dbi gen, c6 tinh khang su tAn cong bai mot sb loai con
trung nhét dinh. Theo mot sb phuong an, cdy 14 rong moc tu nhién cé tinh chéng chiu véi
glyphosat, glufosinat, dicamba, auxin phenoxy, auxin pyridyloxy, aryloxyphenoxypropionat,
céc chit trc ché axetyl CoA carboxylaza (ACCaza), imidazolinon, cdc chét (ic ché axetolactat
syntaza (ALS), céc chat e ché 4-hydroxyphenyl-pyruvat dioxyaza (HPPD), cac chat tic ché
protoporphyrinogen oxidaza (PPO), triazin, bromxynil, hodc dang két hop cua chung. Theo
mét sb phuong é&n, cdy 14 rong moc tu nhién co thé c6 da tinh trang hodc td hop tinh trang c6
tinh chdng chiu v6i nhiéu loai héa chét va/hodc nhidu phuong thirc tic dong. Theo mot sb
phuong 4n, cdy 14 rong moc tu nhién 13 cdy c6 tinh chng chiu véi glyphosat nhu cdy dau
tuong c6 tinh chdng chiu véi glyphosat. Theo mot s phuong 4n, cdy 14 rong moc tu nhién
chira gen AAD-12. Theo mét sd phuong 4n, cay 14 rong moc ty nhién c6 tinh khéng chét trc
ché axetolactat syntaza (ALS). Theo mdt s& phuong 4n, cdy 14 rong moc tu nhién c6 tinh
khéng 2.4-D.

Cay 14 rong moc tu nhién can kiém soét c6 thé co6 mit & cay tréng dang co. Theo mét

sé phuong 4n, cay trdng dang co 1a cdy ngd, cay ltia mi, ciy lua hodc dét bo hoang. Theo mgt
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sb phuong 4n, cdy dau tuong 14 rong moc tu nhién bi nhiém bénh dbm 14 dau tuong. Theo
mot sb phuong an, cdy trong dang co c6 thé c6 tinh khang, vi du, thubc diét cé, mam bénh,
va/hodc con tring. Do d6, cac ché phdm va cac phuong phép d4 néu trong ban mé ta nay cd
thé dugc st dung & cdy trong dang cd ma c6 tinh khang mét hodc nhiéu thude diét c¢6 do
phuong phép k§ thuat di truyén hodc qué trinh nhan giéng gay ra. Theo mot s§ phuong én,
céc ché phdm va céc phuong phap di néu trong ban mo ta nay c6 thé duogc sir dung & cay
trong dang cé ma cé tinh khdng mot hodc nhidu mam bénh nhu ndm gy bénh trén cay do
phuong phép k¥ thuat di truyén hodc qué trinh nhén giéng gy ra. Theo mot sé phuong 4n,
cac ché phdm va céc phuong phap di néu trong ban mé ta nay c6 thé dugc sir dung & cdy
trdng dang c6 ma c6 tinh khang su tin cong ca con tring do phuong phép k§ thuét di truyén
hodic qué trinh nhéan gidng gy ra. Theo mdt s§ phuong 4n, cdy trong dang c0 c6 tinh khéng
auxin téng hop hoic, do viéc dua gen dbi v6i doc t6 Bacillus thuringiensis (hoic Bt) bing
cach bién dbi gen, c6 tinh khang su tAn cong cua mét sb loai con tring nhit dinh. Theo mot
s& phuong 4n, cac ché phim va cic phuong phap duoc mé ta & ddy ciing ¢ thé duge sir dung
két hop v&i glyphosat, glufosinat, dicamba, auxin phenoxy, auxin pyridyloxy,
aryloxyphenoxypropionat, cic chat ¢ ché axetyl CoA carboxylaza (ACCaza), cic chét tc
ché imidazolinon, axetolactat syntaza (ALS), cic chdt @c ché 4-hydroxyphenyl-pyruvat
dioxyaza (HPPD), cac chit wc ché protoporphyrinogen oxidaza (PPO), triazin, va bromxynil
dé kiém soat thuc vat & cdy trdng dang c6 c6 tinh chéng chiu véi glyphosat, glufosinat,
dicamba, auxin phenoxy, auxin pyridyloxy, aryloxyphenoxypropionat, cac chat tic ché axetyl
CoA carboxylaza (ACCaza), imidazolinon, cac chét (rc ché axetolactat syntaza (ALS), cac
chét tc ché 4-hydroxyphenyl-pyruvat dioxyaza (HPPD), cac chit trc ché protoporphyrinogen
oxidaza (PPO), triazin, bromxynil, hodc dang két hop ctia ching. Theo mdt sb phuong an,
cdy 14 rong moc tu nhién dugc kiém soat & cay trc“mg dang cd cé da tinh trang hoac td hop
tinh trang c6 tinh chdng chiu véi nhidu loai héa chat va/hodc nhiu phwong thic tic dong.
Theo mdt sb phuong 4n, ciy trdng dang c6 chita gen AAD-12. Theo mot sb phuong éan, cay
trong dang co c6 tinh khang cht e ché axetolactat syntaza (ALS). Theo mot s6 phuong é4n,
cdy trong dang co c6 tinh khang 2,4-D. Theo mét s6 phuong 4n, cy trdng dang cd ¢6 tinh
khang chit @c ché HPPD. Theo mét s§ phuong 4n, cdy trong dang co c6 tinh khang
glufosinat. Theo mdt s6 phuong 4n, ciy trong dang cd ¢6 tinh chéng chiu véi cac hop chit c6
cdng thuc (I). Theo mot s& phuong 4n, cic hop chat ¢6 cong thire (I) duoc phun vao céy 1a

rdng moc tu nhién trude khi cdy trong dang cé ndy mam.
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Vi du vé viing xtr Iy ¢6 thé 14 cac ving trong d6 c¢é va cdy 14 rong moc ty nhién c6 thé
c6 mét va bao gém, nhung khong chi gidi han &, 16p d4t mat, bai co, déng 0, bai chan nudi,
d4t bo hoang, dat luu khong, ving thiét 1ap dudi nude, khu quan 1y hoang di, va bd muong
khéng duge tusi. Theo mot s6 phuong 4n, cac ché phdm va cac phuong phap da néu trong
ban mo6 ta nay co thé duoc sir dung & khu quan 1y thue vat cong nghiép (industrial vegetation
management - IVM), vi du, dé kiém soat thuc vat khéng mong mudn doc bén dudng, dudng
tai dién, dudong ng dan, dat Iuu khong, dudng ray xe lira, cong trudng khoan, va kho thiét bi.
Theo mdt sb phuong 4n, cic ché phim va cac phuong phap d4 néu trong ban md ta ndy cé
thé dugc st dung dé kiém soét thuc vat khong mong mudn in vung d4t theo chinh sach bao
ton, dudng d4t du trix (conservation reserve program lands - CRP), déng cd, va cd moc dé léy
hat. Theo mét sb phuong 4n, cac ché phdm va cac phuong phap da néu trong ban mé ta nay
c6 thé duge sir dung trén cac tham co (vi dy, khu &, cong nghiép va co quan), khu choi gon,
cdng vién, nghia trang, dai chay dién kinh, va trang trai trong co.

Céac ché phdm va cac phuong phép d3 néu trong ban mé ta nay c6 thé duoc sir dung
dé kiém soat thuc vat khéng mong mudbn. Theo mot sb phuong én, céac ché phém va cac
phuong phap d4 néu trong ban md ta nay cé thé duge sir dung dé kiém soat thuc vét khong
mong mubn (vi du, d tao ra it nhat 70% kha ning kiém so4t, dé tao ra it nhit 75% kha ning
kiém soét, dé tao ra it nhit 80% kha nang kiém soat, dé tao ra it nhat 85% kha nang kiém
soét, dé tao ra it nhat 90% kha nang kiém so4t, dé tao ra it nhit 95% kha nang kiém sodt,
hozc d& tao ra it nhit 98% kha ning kiém soat) it hon 35 ngdy sau khi phun (v du, it hon 28
ngay, it hon 25 ngay, it hon 21 ngay, it hon 18 ngay, it hon 16 ngay, it hon 14 ngay, it hon 12
ngay, it hon 10 ngay, it hon 8 ngay, it hon 7 ngay, it hon 6 ngay, it hon 5 ngay, hodc it hon).
Viéclkiém soét ¢6 thé 1am nga ndu cdy tréng, kim ham su hinh thanh tao hat va dang két hop
ctia chting. Theo mdt s6 phuong 4n, cdy 14 rong moc tir nhién d3 xt Iy c6 ty 18 nga ndu it nhét
96% sau 14 ngay phun. Theo mdt sd phuong 4n, cdy 14 rong moc tur nhién sau khi duoc xir 1y
hoidc duoc kiém soat b?mg cach st dung hop chét c6 cong thtc I, hodc mudi hodc este cla
chiing, vé co ban 12 khong hoic khong tai phét trién. Theo mot s6 phuong 4n, viée xtr Iy cay
14 rong moc tur nhién c6 thé ngan ngira hoic 1am giam su hinh thanh hat.

Bing cach minh hoa theo cich khong gi6i han, cic vi du theo mdt s& phuong 4n nhét

dinh cua sang cheé dugc dua ra dudi day.

Vi du thye hién sang ché
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Dé4nh gi4 qu4 trinh phun trong nha kinh dé kiém so4t cdy 14 rong moc tu nhién

Céc cay thir nghiém duoc phat trién trong Metro-mix 360 (SunGro Horticulture,
Bellevue, WA) trong chau 1am bing chit déo 132,7 xen-ti-mét vudng (cm?) trong 7-21 ngay
trong nha kinh véi thoi gian chiéu sang khoang 15 gid (h), dugc duy .tri & khoang 23-29°C
vao ban ngay va 22-28°C vao ban dém. Céc cdy duogc phat trién t6i giai doan 2 t6i 3 14 trude
khi phun. C3a hai tht cdy déu tuong thong thudng, Maverick va Resnick, va céc thir cdy dau
tuong khang thubc diét co (herbicide resistant - HT) c6 sin AADI2, AADI, va
ROUNDUP® gduge xtt ly.

Luong da cin, dugce x4c dinh bing lidu ding 16n nhét can thir nghiém, ctia mai hop
chét thir nghiém duoc dit vao lo thuy tinh dung tich 25 millilit (mL) va dugc hoa tan vao
4mL hdn hop chira axeton va dimetyl sulfoxit (DMSO) véi ty 18 97:3 thé tich/thé tich, duoc
goi 14 dung méi nhim muc dich chung (General Purpose Solvent - GPS), dé thu dugc dung
dich gbc ddm ddc. Néu hop chét thir nghiém khong hoa tan mot cach dé dang, thi hdn hop
ndy duoc 1am 4m va/hoic sidu am. Cac dung dich gbc ddm dic thu duge duge pha lodng
bang 20mL hdn hop nudc chira nude, GPS, ruogu isopropylic, diu dam dic tir cdy trong
Atplus 411F, va chit hoat dong bé mit Triton® X-155 véi ty 16 46:42:12:1,0:0,02 thé
tich/thé tich dé thu dugc cac dung dich phun xit chira lidu ding 16n nhét. Lidu ding bd sung
thu dugc bang cach pha lodng 1an lugt 12mL dung dich c6 liéu ding 16n vao dung dich chira
2mL hdn hop chira axeton va dimetyl sulfoxit (DMSO) véi ty 1& 97:3 thé tich/thé tich va
10mL hdn hop nudc chira nude, GPS, rugu isopropylic, diu dam dic tir cdy trong Atplus
411F, va chét hoat dong bé mit Triton® X-155 véi ty 18 46:42:12:1,0:0,02 thé tich/thé tich
dé thu dugc lidu dung bang 1/2X, 1/4X, 1/8X va 1/16X 1an so vdi lidu dung 16n (X). Cac yéu
cau vé hop chét dua trén 12mL thé tich phun véi tbc d6 187 L/ha. Céac hop chét da ché hoa
duoc phun vao cac bd phéan clia cdy bang binh phun xit vét Mandel treo trén dau dugc trang
bi voi phun 8002E dugc dinh ¢& dé phan phdi 187 L/ha trén dién tich phun 0,503 mét vudng
(m?) véi chiéu cao phun xit bang 18 inso (43 cm) 16n hon chiéu cao tan cdy trung binh. Cac
cdy dbi chimg dugc phun xit theo cling cach bang dung méi tréng. Céc ciy da xir Iy va cac
cdy ddi chimg dugc dit vao nha kinh nhu d3 néu trén va dugc tudi bang cach tudi ngim dé
ngin ngira su rira troi ciia cac hop chit thir nghiém. Sau 21 ngay, tinh trang cta cac cay thu
nghiém khi so sénh véi tinh trang clia cac cay ddi ching duoc xac dinh bang mét thuong va
danh s6 diém theo thang diém tir 0 dén 100 phan tram trong d6 0 tuong tmg véi khong bi tén

thuong va 100 twong Gng v&i viée tidu diét hoan toan, va cac két qua dugc dua ra trong bang
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1 cling v6i cac thanh phan hoat tinh va thanh phin tuong Gng ctia ching. M&i diém s trong

bang 1 thé hién tri s trung binh thu dugc tir cic két qua cia ba thir nghiém dai dién.

Bang 1. Thanh phan hoat tinh va ty 18 phin trim kiém soét cdy trung binh sau khi xir Iy

. . GLXMA théng Céc tht GLXMA c6 tinh HT
Thanh phan hoat | Liéu dung (g
thuong
tinh ae/ha)
Maverick | Resnick | AAD12 | AAD1 | RoundUp
17,5 100 100 100

8,75 100 100 100 100 100

4.4 100 100 100 100 100

2,2 95 92 93 100 93

1,1 87 83 85 87 83

17,5 100 100 100 100 100

Tz al 8,75 100 100 100 100 100

| NN O K 4.4 100 100 100 100 100

0
c F 2,2 100 100 100 100 100
OMe
1,1 97 - 99 100 100 100

GLXMA: Glycine max (dau tuong)

Céc ché phdm khac duoc xir Iy bang 6-arylpicolinat khac nhau dugc thir nghiém trong
nha kinh trén cdy dau tuong sn c6 Maverick va RoundUp bing cach st dung quy trinh da
néu trén. Cac thanh phan hoat tinh va diém sé vé kha ning kiém soat cdy dugc dua ra trong
bang 2. Mdi diém s trong bang 2 thé hién tri sé trung binh thu duoc tir cac két qua ctia ba

thr nghiém dai dién.
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Bang 2. Thanh phan hoat tinh va ty 1& phan tram kiém soét cdy trung binh sau khi xtr 1y

. Liéu RoundUp
Thanh phan hoat Maverick
dung Ready
tinh GLXMA
(g ae/ha) GLXMA
17,5 100 100
8,75 100 100
4,4 100 100
2,2 100 100
1,1 100 100
17,5 100 100
8,75 100 100
4.4 100 100
2,2 100 100
1,1 100 100
17,5 100 100
8,75 100 100
4.4 100 100
22 100 100
1,1 100 100
17,5 100 100
NH, o 8,75 100 100
F =
\Nl OH 4.4 100 100
. 0 2,2 100 100
1,1 100 100
17,5 100 100
NH o 8,75 100 100
F X
|N/ oH 4,4 99 98
cl 0 2,2 82 80
1,1 53 57
17,5 100 100
NH,
B cl 8,75 100 100
NN P
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4.4 100 100
22 100 100
1,1 - 100 90
17,5 100 98
NH2 8,75 95 92
F x Cl

L on [ 44 58 73

< N
o 0 22 42 45
1,1 27 32
17,5 100 100
8,75 100 100
4.4 100 100
22 100 99
1,1 98 95

GLXMA: Glycine max (dau tuong)

Céc hop chét ¢ cong thirc (I) dai dién c6 hoat tinh diét co tuong duong & cd hai cdy
thong thudng cling nhu cac thir ¢6 tinh khang thube diét (HT), tir 6 chiing t6 ring cac hop
chat ndy c6 kha ning kiém soét ciy moc tu nhién.

Pénh gi4 qud trinh phun trén cinh ddng dé kiém soat cay 14 rong moc tu nhién

Céc thir nghiém trén canh ddng duoc tién hanh bang cach phun & giai doan hau nay
mam ddi véi cdy dau tuong 14 rong moc tu nhién. Ca hai cdy dau twong (GS14-15) thong
thudng va cdy dau tuong c6 tinh khang ROUNDUP® (GS15-16) dugc xtr Iy (20-40 trén mot
mét vudng).

Cac ché phdm bao gdm axit 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)
pyridin-2-carboxylic (ché phidm A), benzyl este cta axit 4-amino-3-clo-5-flo-6-(4-clo-2-flo-
3-metoxyphenyl) pyridin-2-carboxylic (ché phdm B), hoic metyl este cua axit 4-amino-3-
clo-6-(4-clo-2-flo-3-metoxyphenyl) pyridin-2-carboxylic (ché phim C), véi 2,4-D DMA
dugc sir dung lam d6i ching (ché phim dbi chting). Cac thanh phan hoat tinh va c4c thanh
phﬁn tuong Umg cla ching duge dua ra trong bang 3. Cac ché phim dugc tao ra dudi dang
huyén phu dang c6 dic trong nude va duge dung véi chit bd trg. Pac biét, ché phim A duoc
phun véi luong 100 g/L (9,48% khdi luong/khbi luong); ché phim B dugc phun véi lugng
Al = 125,818 g/L (11,87% khdi lugng/khdi lugng); AE = 100g/L (9,43 % khéi luong); ché
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phdm C dugc phun vé6i lugng Al = 100 g/L (10% khéi luong/khéi lugng) va AE = 95,94 g/L
(9,59% khéi lugng/khdi lugng); va ché phim déi chimg duge phun véi luong Al = 806,03
g/L (65,74% khdi lugng/khéi lugng) va AE = 669 g/L (54,57% khdi luong/khdi lugng).

Bing 3. Ché pham duoc st dung dé kiém soat cay

6 hn xir Iy Ché phdm Liéu dung (g Chit b tro

ae/ha)

1 1,125

2 2,25

3 A 4,5

4 9

5 18

6 1,125 Céc ché phdm xir Iy duoc

7 2,25 phun véi 1% thé tich/thé

8 B 4,5 tich dau khoang Joint

9 9 (Dau J hoic BF-117).

10 18

11 1,125

12 2,25

13 C 4,5

14 9

15 18

16 Péi ching 1340 -

17 Khoéng dugc xtr ly - -

Ty 1& kiém soét trung binh cia mot s loai céy dich (dugc chi dinh boi cac ma Bayer)
& cac ngay cu thé sau khi xir Iy duoc dua ra trong cac bang 4 va 5 duéi day. Dt liéu 1a két
qua cua qud trinh thyc hién cac thir nghiém 13p lai trén c4nh dong (4 thir nghiém) bing cach
phun céc ché phim vé6i 4p luc phun xit bang 300 kilopaxcan (kPa) va thé tich phun xit bing
200 L/ha. Céc miéng dat da xtr Iy va cdc miéng dit dbi chimg dugc dénh gid mu doi bing
mit thudng & cac ngay cu thé sau khi phun. Viéc danh gia dya trén thang diém 0-100%, nhu

da thdo ludn néu trén, trong d6 0% thé hién qua trinh phat trién hoan toan cua thuc vat khong
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mong mudn va 100% thé hién kha ning ngin ngira/trir tiét hoan toan thuc vat khong mong

mudn. Céc két qua duogc thé hién trong bang 4 dudi ddy nham dua ra ty 1& phin trim kiém

soat cdy trung binh sau khi xir Iy va trong bang 5 nhdm dua ra ty 1é phan trim kiém soat co

dai trung binh sau khi xtr ly.

Bang 4. Ty 18 phan trim kiém so4t cdy trung binh sau khi xir ly

M3 Bayer cia | GLXMA | GLXMA | GLXMA | GLXMA | GLXMA | GLXMA | GLXMA | GLXMA
loai gdy hai
Tha/lai CONV. | GLY.TO | CONV. |GLY.TO| CONV |GLY.TO| CONV |GLY.TO
Khoang Trt- | SDAAA | 8DAAA | 14DAAA | 14DAAA | 21DAAA | 21DAAA | 28DAAA | 28DAAA
Eval
S6 lan thir
nghiém 1 2 3 4 5 6 7 8
1 76,3 65 94,3 80 86 66,3 91,3 72,5
2 92,3 87 100 98,3 98,8 93,5 100 97,8
3 97,3 95,8 100 99.8 99 98.8 100 100
4 98 96,5 100 100 99 99 100 100
5 98,5 98,5 100 100 99 99 100 100
6 82,5 78,8 98,3 93,8 95 85,8 97,8 91,3
7 92,5 83,8 100 97,5 99 93,5 100 95,8
8 97,3 91,8 100 99,8 99 97,3 100 100
9 97,3 94,3 100 100 99 98 100 100
10 98 95 100 99,8 99 98.8 100 100
11 82,5 70 98.8 90 94,8 81,3 99,5 85,8
12 93 87,5 100 99 99 96,5 100 100
13 96,8 92,5 100 100 99 99 100 100
14 98,3 95,8 100 100 99 99 100 100
15 98,3 97,5 100 100 99 99 100 100
16 98,3 98 100 100 99 98,5 100 100
17 0 0 0 0 0 0 0 0

GLXMA: Glycine max (dau tuong)
CONYV: théng thuong

GLY. TO: ¢6 tinh chong chiu véi glyphosat
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Bang 5. Ty 1¢ phan trim kiém so4t ¢d dai trung binh sau khi xt Iy

Ma Bayer cua loai | EPHHL | COMBE | COMBE | EPHHL
gy hai

Khoang Trt-Eval 9DAAA | 9DAAA | 28DAAA | 28DAAA

S 1an thir nghiém 1 2 3 4
1 61,3 72,5 71,3 52,5
2 72,5 76,3 83,3 75
3 75 87 90,8 89,3
4 84,3 94 93,8 93,8
5 90 95 100 97,5
6 55 68,8 66,3 62,5
7 66,3 80 79,3 70
8 71,3 86,3 84,5 83
9 80 86,3 86,3 86,3
10 80 91,3 95,8 97
11 60 48,8 38,8 57,5
12 71,3 68,8 56,3 80
13 73,8 72,5 62,5 96,3
14 82,5 81,3 82,5 95,8
15 85 86,3 90 100
16 - 71,3 87,5 90,8 85
17 0 0 0 0

EPHHL: Euphorbia heterophylla (cdy trang nguyén dai)
COMBE: Commelina benghalensis (hoa nd ban ngay hoac cdy thai 1ai tia)
DAAA: sb ngay sau khi phun A

V6i liéu ding bang 2,25 g ae/ha hodc 16n hon, chimg minh dugc ring céc ché phdm
1-3 c6 kha ning kiém so4t ¢6 thé chip nhén duoc (ty 18 nga nau >96% & 14 daa) & ciy dau
tuong moc tu nhién thong thudng 14 rong (4-6 14) va cdy ddu twong cé tinh chdng chiu
glyphosat, tuong duong véi ché phdm tiéu chudn thuong mai xit Iy v6i 2,4-D DMA véi lidu

ding 1340 g ae/ha. Tc do kiém so4t dién ra nhanh chong (ty 1€ nga ndu >85% & 7daa) va
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muc tai phat trién bang 0. Cac cheé pham cling c6 hiéu qua trong viéc ki€m soat cdy thai lai
tia va cdy trang nguyén dai. Do dd, chung to rang cac ché pham nay c6 kha ning kiém soat

cdy dau tuong moc tu nhién ¢ ving dét bo hoang.

Dénh gi4 trén canh ddng vé kha ning kiém soét cay 14 rong moc tu nhién bing cic thudc diét

¢6 khac nhau

Ty 18 phan trim kiém soat trung binh dugc quan sit bing mét thuong cua cdy dau
turong RoundUp Ready® (GLXMA) sau 46 ngay xtr Iy biang cac thube diét cé khéc nhau véi
ché phdm tiéu chudn so véi hop chét c6 cong thiic (IV) véi céc lidu ding cu thé dugc thé
hién trong bang 6 dudi day. Dir liéu 12 két qua clia qué trinh thyc hién cAc thir nghiém 13p lai
trén canh ddng (4 thir nghiém) bang cach phun cac ché phdm véi 4p luc phun xit bang 300
kPa va thé tich phun xit bing 200 L/ha. C4c miéng dit da xir Iy va cic miéng dat ddi ching
dugc danh gia mu d6i bing mét thudng & cic ngay cu thé sau khi phun. Viéc danh gia dua
trén thang diém 0-100%, nhu da thao ludn néu trén, trong d6 0% thé hién qu4 trinh phat trién
hoan toan cta thuc vat khong mong mudn va 100% thé hién kha ning ngan ngira/trir tiét

hoan toan thuc vat khong mong muon.

Bang 6. TY 18 phan trim (%) vé kha ning kiém soat cay (GLXMA: Glycine max (ciy dau
tuong)) sau 46 ngay xu 1y bang cac thudc diét cé khac nhau

Thubc diét c6 Liéu ding % Kiém soat
(g ai/Ha) cay
2, 4-D-dma 1300 97,3
Fluroxypyr 200 100
Flumioxazin 25 0
Paraquat 300 85
Metsulfuron 6 98,3
Pyroxsulam 18 98,3
Hop chét c6 cong thirc 17 93
Iv) |
Fluroxypyr+triclopyr 40+ 120 99,5
Clopyralid 54 93,8
Iodosulfuron 3,5 90
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Ty 1& phan trim kiém soat trung binh duoc quan sat bing mét thudng cia céc cdy dau
tuong RoundUp Ready® (GLXMA) sau 30 ngay xr Iy bang cac thudc diét cé khéc nhau véi
ché phdm tiéu chudn khi so vé&i hop chét c6 cong thire (IIT) véi cac lidu dung cu thé dugc thé
hién trong bang 7 dudi day. Dt liéu 12 két qua ctia qué trinh thuc hién céc thir nghiém lap lai
trén canh dong (3 thir nghiém) bang cach phun céc ché phim véi 4p luc phun xit bang 300
kPa va thé tich phun xit bing 200 L/ha. Cic miéng dét d& xir Iy va cic miéng dat dbi chimg
dugc danh gia mu d6i bing mét thuong & cic ngay cu thé sau khi phun. Viéc danh gia dua
trén thang diém 0-100%, nhu da thao ludn néu trén, trong dé 0% thé hién qué trinh phat trién
hoan toan ctia thuc vat khéng mong mudén va 100% thé hién kha ning ngan nglra/trir tiét

hoan toan thuc vat khong mong mudn.

Bang 7. T¥ 18 phan trim (%) vé kha nang kiém soat cdy (GLXMA: Glycine max (ciy d4u
tuong)) sau 30 ngay xr Iy bang cac thube diét cé khac nhau

Thudc diét cé Liéu ding (g | % Kiém soat cdy
ai/Ha)
florasulam 5+1%Daul 63,3
Metsulfuron -6 89,3
Metsulfuron 6+ 1% DauJ 96
Oxyfluorfen 72 16,7
Paraquat 300 61,7
Atrazine 1500 75
Atrazine 1500+ 1% Dau J 86,7
Penoxsulam 18 87,3
Hop chét ¢6 cong thic| 18 100
a0 |
F lorasulam+Clopyra1id 5 +30+1% Dau J 86,3
Aminopyralid TIPA 1,25 60
Khoéng dugce x1r ly 0 0

Ching to rang cac hop chét c6 cong thire (I) nhu hop chét ¢6 cong thirc (I1I) va hop
chit c6 cong thirc (IV) ¢6 hoat tinh diét ¢6 tuong dwong hodc vuot trdi hon & cy tréng duoc

tao ra bang k¥ thuat di truyén so véi cac thube diét cé khac da bibt trén thuong mai.
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Céc ché phim va cic phuong phép néu trong phin yéu ciu bao ho kém theo day
khong 1am giéi han & pham vi ctia cdc ché phim va phuong phép cu thé da néu trong phin
mo ta ndy, ma nhim muc dich minh hoa mot vai khia canh ctia cc diém yéu cdu bao ho va
céc ché phdm va phuong phap bat ky tuong duong vé mit chirc ning 13 ndm trong pham vi
clia c4c diém yéu cu bao hd. Céc cai bién khic nhau ciia cac ché phim va cac phuong phap
ngoai ra cac ché pham va phuong phap da néu va duge mé ta & day ndm trong pham vi cta
céc diém yéu ciu bao hd. Ngoai ra, khi chi c6 mot sb ché phim va céc bude cua phuong
phap dai dién nhét dinh d4 néu trong ban mo ta ndy dugc md ta cu thé, thi cac dang két hop
khac ctia cic ché phdm va céc bude ctia phuong phap ciing ndm trong pham vi cta céc diém
yéu cdu bao ho, ngay ca khi né khong duge dé cap cu thé. Do d6, tuy nhién dang két hop cua
céc bude, nguyén t, hop phan, hodc thanh phin c6 thé duge @ cp ro rang trong ban mo ta
nay hoic it gip hon, nhung cic dang két hop khéc clia cic bude, nguyén tb, hop phan, va
thanh phén ciing dugc bao ham, cho dit khong duoc @& cp ro rang. Thuat ngtt “bao gdm” va
céc bién thé ctia n6 nhu duoc sir dung trong ban mé ta nay dugc su dung ddng nghia véi
thudt ngit “bao gém” va céc bién thé ciia n6 va 1 cac thuat ngit md, khong mang tinh han
ché. Mic di céac thuat ngit “bao gdm” va “bao ham” dugc st dung trong ban mé ta nay dé
mo ta cic phuong 4n khac nhau, thi cac thuat ngit “vé co ban cAu thanh tir’ va “cAu thanh” ¢6
thé dugc st dung thay vao chd ctia “bao gdm” va “bao ham” dé tao ra nhidu phuong 4n cu
thé hon ctia sang ché va cling duoc boc 16. Khong giéng nhu trong phan vi du, hoic trong d6
theo cach khac duoc dua ra, tit ca cdc con sb biéu hién luong cua thanh phén, cac diéu kién
phan ting, va van van dugc sir dung trong phan mé ta va phan yéu ciu bao ho cin duge hiéu
13 chiém ty 1& rat nho, va khong 1am giéi han don cta hoc thuyét tuong duong véi pham vi
ctia phan yéu ciu bao ho, cdn dugc phan tich vé sé chir s§ ¢6 nghia va cac phuong phap lam

tron thong thudng.
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YEU CAUBAO HO

1. Phuong phéap kiém soét cay 14 rdng moc tu nhién, bao gom:
budc phun 1én cdy 14 rong moc tu nhién, ving lién ké véi cdy 14 rong moc tu nhién,
hodc phun vao dat hodc nudce, lugng hitu hi¢u c6 tac dung diét cd cia thudc diét cd cd cong

thire (I) hodc cdc muoi hodc este cua no:

NH,
o
| Z OH
N
0
R Rs3
Ry Céng thic (1),

trong do

R'1a halogen, triflometyl, xyano, C;.C, alkyl dugc thé hodc khéng dugc thé, hodc C,..C,
alkoxy dugc thé hoac khong dugc thé;

R’1a hydro, halogen, triflometyl, xyano, C;.C, alkyl duoc thé hoac khong dugc thé, C,.C,
alkenyl dugc thé hodc khéng dugc thé, C,.C, alkynyl dugc thé hoic khong dugc thé, hodc C,.
C,alkoxy dugc thé hoic khong dugc thé;

R31a hydro, halogen, C,.C, alkyl dugc thé hodc khong duoc thé, hodc C,.C, alkoxy
duoc thé hoac khong dugc thé;

R*1a halogen, C,.C, alkyl dugc thé hodc khong dugc thé, C,.C, alkenyl duoc thé hoic
| khéng duoc thé, C,.C, alkynyl dugc thé hodc khéng dugc thé, hoic C,.C, alkoxy dugc thé
hodc khong duoc thé; va

X 12 CR?, trong d6 R® 13 hydro hoic halogen, va

trong d6 tuy y R! va R? duogc két hop véi nhau dé tao thanh —OCH,O, -OCHFO-,
hoac —OCF,0-,

trong d6 cdy 14 rong moc tu nhién 14 cdy bién ddi gen.

2. Phuong phép theo diém 1, trong d6 thudc diét c¢6 1a hop chat ¢6 cong thuc (II) hodc cac
mudi hoic este ctia no:
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Cong thuc (IT),
trong do
R! 13 halogen hoic metyl;
R?1a hydro, metyl, hodc metoxys;
R31a hydro, halogen, hoac metoxy; va
R’ 13 hydro hoic flo,
trong d6 tuy y R' va R? ¢6 thé duogc két hop véi nhau dé tao thanh —OCH,O-.

3. Phuong phép theo diém 1, trong d6 thude diét co duge chon tir nhém bao gdm hop chit c6

cong thirc (IIT), hop chét ¢ cong thirc (IV) va cac mudi hodc céc este tuong Umg ctia chiing

Cong thirc (IIT)

OMe Cong thire (IV).
4. Phuong phap theo diém 3, trong d6 thudc diét ¢o 13 benzyl este ¢ cong thic (III).
5. Phuong phép theo diém 3, trong d6 thubc diét c6 14 metyl este c6 cong thirc (IV).

6. Phuong phép theo diém 1, trong d6 thubc diét co duge chon tir nhém bao gbm céc hop
chét ¢6 cong thirc (V), cong thuc (VI), cong thirc (VII), cong thirc (VIID), cong thire (IX),

hodc cac muoi hodc cac este tuong ing cuia ching
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Cong thtc (V)

Cong thtrc (VI)

OH
H3C Céng thie (VII)

Cong thirc (VIII)

Cong thue (IX).
7. Phuong phép theo diém 1, trong d6 ciy d4u twong 13 cy bi nhiém bénh ddm 14 dau tuong.

8. Phuong phap theo diém 1, trong d6 cay 14 rong moc tir nhién 12 cdy c6 tinh chéng chiu vé6i

glyphosat.
9. Phuong phéap theo diém 1, trong d6 cdy 14 rong moc tu nhién chia gen AAD-i.’Z.

10. Phuong phép theo diém 1, trong d6 cay 14 rong moc tu nhién ¢6 tinh khéng ALS.
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11. Phuong phép theo diém 1, trong d6 cay 14 rong moc tir nhién c6 tinh khéang 2,4-D.
12. Phuong phép theo diém 1, trong d6 cy 14 rong moc tu nhién c6 tinh khang glufosinat.

13. Phuong phép theo diém 1, trong d6 cdy 14 rong moc tu nhién c6 tinh khéng chét tc ché
4-hydroxyphenyl-pyruvat dioxyaza (HPPD).

14. Phuong phap theo diém 1, trong d6 cy 14 rong moc tur nhién ¢6 miat & rudng cdy trdng

dang cd, va cdy trdng dang cd nay cé tinh chdng chiu véi thude diét ¢ ¢ cong thic (I).

15. Phuong phéap theo diém 14, trong d6 thudc diét cd dugc phun 1én cdy 14 rong moc tu

nhién trudc khi cdy trong dang c6 ndy mam.

16. Phuong phép theo diém 1, trong d6 cdy 14 rong moc tu nhién ¢é mit & rudng cay ngl

cOc, rudng cdy lta mi, rudng cay lia gao, hodc vung dat bé hoang.
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