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mudi néng dung cua ching. Ché pham diét co duoc uvu tién cho phep phong trir va/hodc
chon loc ¢6 hi€u qua khi xtr Iy moi truong nude dé phong trir quan thé co thuy sinh dich,
nhu rong dudi chén, rong xuong cd Au A va/hoic rong dam lay 14 xoan.
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Tinh trang k§ thuit cia sing ché

Cay thiy sinh thudng moc dudi dang co dai khong mong mudn trong nuée va
dAt ngap nuée & My va cac quic gia khac. Ba loai c6 ngoai lai 1a rong dudi chdn, rong
dim 1y 14 xodn, va rong xuong c4, ké ca rong xuong ca Au A, duoc tim thay trong
a0, hd, va cac moi truong nude khéc. Viée xtr Iy cac méi trudng nude ndy dé tiéu diét
hoic phong trlr ¢ thiy sinh khong mong mudn hodc ngoai lai thudong 13 khé do hoat
chit dung dé phong trir ¢6 dai khong mong mudn con anh huéng c6 hai dén sirc khoe
cia cdy tréng mong muén hogic doi séng cia cdy tu nhién. Cc hoat chit diét ¢6 thiy
sinh can phai tiép xtc v6i cdy thuy sinh hodc chim duéi nude trong mot khoang thoi
gian (thoi gian tiép xic), ma phu thudc vio hoat chét cu thé va ndng do ma n6 dugce st
dung. Mot s6 hoat chét diét co can phai tiép xtc trong thoi gian dai (mdt thang hodc
dai hon) dé phong trir cac thuc vat chim dudi nue nhét dinh, moc hoan toan duéi
nueGe hodc ndi trén mit nude, ma ¢b thé anh huong c¢6 hai dén cac loai khéng phai
dich. Thoi gian tiép xtic dai c6 thé kho thuc hién trong méi trudng 1ong. Su tiép xic
khong du c6 thé din dén hidu qua kém hodc viée xir Iy bi thit bai. Do d6, cac phuong
phap hodc k¥ thuat dé 1am giam thoi gian tiép xic va/hodc 1am giam ndng do hoat
chit dugc dung dé phong trir co dai chim dudi nude c6 thé c6 loi ich v& hidu qua
va/hodc tinh chon Ioc.

Hiéu qua cda céc hoat chét diét co thuy sinh dich phu thudc vao mot sb yéu td,
bao gém lidu dung, dang bao ché cu thé, loai thuc vat, diéu kién khi hau, diéu kién
nuge va trAm tich, thoi gian tiép xtic voi hoat chét diét co, v.v.. Doi khi, su khong ¢o
kha ning phong trlr ¢6 dai khéng mong mubn c¢6 thé duge khic phuc mdt cach don
gian bang cach lam ting luong dung hodc ndéng d6 ddi voi hoat chét diét ¢ cu thé.
Tuy nhién, diéu nay khong phai luon thyc hién dugc, va cac lugng dung 1én hon ¢é
thé 1am trAm trong céc tdc dung co6 hai hodc khong mong mudn trén cac thuc vat ¢o o1
va sinh vat thiy sinh va c6 thé khéng du bu dbi voi su tiép xuc khong du véi thuc vat

dich.
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Ban chit ky thuit ciia sing ché

Sang ché dé xuat phuong phép phong trir ¢6 thuy sinh trong mdi trudng nude.
Phuong phép nay bao gdbm viéc dua ché phdm chira hop chét c6 cong thic I véi lugng

hitu hiéu diét cé vao moi trudong nude

NR4R,
Qq ‘ &
V7 OH
Ar N
O
I
trong do
Q; l[aH hodc F;

Q- 1a halogen véi diéu kién 12 khi Q, 13 H thi Q, 14 CI ho#c Br;

R, va R, doc 1ap 1a H, C;-Cq alkyl, C5-Cg alkenyl, C3-Cq alkynyl,
hydroxy, C;-Cs alkoxy, amino, C;-C¢ axyl, C;-Cq carboalkoxy, C;-Cs alkylcarbamyl,
C;-Cs alkylsulfonyl, C,-Cg trialkylsilyl hodc C;-Cs dialkyl phosphonyl hodc R; va R,
cung v6i nguyén tir N tao ra vong no cé 5 hodc 6 canh; va

Ar 1a nhém aryl duogc thé nhiéu 14an dugc chon tir nhém bao gém cac
nhom cé cong thuce

a)

trong do
W, 14 halogen;

X, 1a F, Cl, C;-Cy4 alkyl, C;-C,4 alkoxy, C;-C, alkylthio, C;-Cy4
alkylsulfinyl, C;-C4 alkylsulfonyl, C,-C, haloalkyl, C;-C, haloalkoxy, C;-C4 alkoxy-
C;-C4 alkyl duogc thé, C,-C, alkoxy-C;-C, alkoxy dugc thé, -CN, -NR;R, hoic axetyl
hodc propionyl dugc flo hoa;
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Y, la Ci-C4 alkyl, C;-C4 haloalkyl, halogen hodc —CN, hodc,
khiX; va Y, cung nhau tao ra —O(CH,),O— trong d6 n = 1 hodc 2; va

R, va R, doc 1ap 1a H hodc C,-C, alkyl;
b)

trong do
W, 1a F hoac CI;

X, la F, Cl, -CN,-NO,,C,-C4 alkyl, C-C4 alkoxy, C;-Cy4
alkylthio, C;-C, alkylsulfinyl, C;-C4 alkylsulfonyl, C;-C,4 haloalkyl, C;-C4 haloalkoxy,
C;-C,4 alkoxy-C;-C4 alkyl duoc thé, C;-C4 alkoxy-C,-C, alkoxy dugc thé ~NR;R, hodc
axetyl hodc propionyl dugc flo hoa;

Y, la halogen, C;-C, alkyl, C;-C,4 haloalkyl hodc —CN, hodc, khi
W, 1a F, X, va Y, cung nhau tao ra —O(CH,),0O— trong d6 n = 1 hodc 2; va

R3va Ry ddc 1ap 1a H hodc C;-Cg alkyl; va

trong do
Y3 1a halogen, —CN hoac —CF3;

Z3 la F, Cl, —CN,—NOz,Cl-C4 alkyl, C1;C4 alkoxy, Cl-C4
alkylthio, C;-C4 alkylsulfinyl, C;-C, alkylsulfonyl, C;-C4 haloalkyl, C,-C4 haloalkoxy,
C1-C; alkoxy-C;-C; alkyl duge thé, C;-C, alkoxy-C;-Cy alkoxy duge thé ~NR3R, hoic

axetyl hodc propionyl dugc flo hda; va
R, va R, doc 1ap 1a H, hodc C;-C alkyl;

va cac dan xuat nong dung cula axit carboxylic.
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Céc hop chét ¢6 cong thirc I dugce uu tién bao gdm

NR;R;
Qq | -2
= OH
Ar N
O I

trong do
Q; l1a H hoac F;
Q, la halogen vé1 diéu kién 14 khi Q, 13 H thi Q, 1a Cl hogc Br;

R, va R, doc lap 1a H, C;-Cs alkyl, C;-Cs alkenyl, C;-Cq alkynyl,
hydroxy, C;-Cs alkoxy, amino, C;-Cg axyl, C;-Cs carboalkoxy, Ci-Cg alkylcarbamyl,
C;-Cs alkylsulfonyl, C;-Cs trialkylsilyl hodc C;-Cs dialkyl phosphonyl hodc Ry va R,

cung vGi nguyén t N tao ra vong no c6 5 hodc 6 canh; va

Ar 13 nhém aryl dugc thé nhidu 13n c6 cong thirc:

frong do
W, 1a F hoac CI;

X, 1A F, Cl, -CN,~NO,,C;-C; alkyl, C-C, alkoxy, C;-C4
alkylthio, C;-C, alkylsulfinyl, C;-C,4 alkylsulfonyl, C,-C4 haloalkyl, C;-C4 haloalkoxy,
C,-C, alkoxy-C;-C, alkyl duge thé, C;-Cy alkoxy-C;-Cy alkoxy dugc thé,~NR;R, hodc
axetyl hodc propionyl dugc flo hoa;

Y, 13 halogen, C;-C, alkyl, C;-C4 haloalkyl hodc —CN, hodc, khi
W, 13 F,X, va Y, cling nhau tao ra —O(CH,),O— trong d6 n = 1 hodc 2; va

R; va Ry doc 1ap 1a H hodc C;-Cy alkyl;

va cac dan xuat ndng dung cla axit carboxylic.
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Céc hop chét c6 cong thirc I dugce dic biét vu tién bao gbm

NR;R,
Q1 &2
= OH
Ar N
@) I
trong do

Q: laH hoac F;
Q14 Cl;

R1 va R2 la H, va

Ar 1a nhém aryl duoc thé nhidu 14n c6 cong thic:

trong do
W, 1a F;
X, 1a Cl;C4 alkoxy;
Y, 1a Cl;

va cac dan xuét ndng dung cla axit carboxylic. Theo mot s6 phuong 4n, X, 13
metoxy.

Trong cac phuong phap nay, cac hop chit c6 cong thirc I ¢6 hidu qua bat ngd
khi duogc dua vao cdy thiy sinh & nc‘“)ng do6 rat the"lp, va/hodc c6 thé dugce st dung dé cai
thién tinh chon loc d6i véi co thuy sinh dich, do do, co it tdc dung bét loi trén cac loai
thuc vat khong phai dich do giam dugc néng dd cua, va/hodc su tiép xuc véi, hoat
chét diét co. Theo mot phuong an, mirc do pha lodng cubi ciia hop chat c6 cong thirc I
trong mdi trudng nudc nim trong khoang tir 5 phén ty (parts-per-billion - ppb) dén
2000 ppb, t6t hon 13 nim trong khoang tir 5 phan ty (ppb) dén 200 ppb.
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Theo cac phuong an cu thé nhét dinh, c6 thay sinh, vi dy, rong dudi chon, rong
d4m 13y 14 xodn, va rong xuong c4, 6 thé dugc phong trir mdt cach c6 hiéu qua bang
cac hop chit c6 cong thirc 1.Cé4c hop chét c6 cong thirc I dugc uu tién 1a metyl 4-
amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylat ~ (halauxifen-metyl)
va benzyl 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylat.

Theo cac phuong an khéc, cac phuong phap nay con bao gdm viéc str dung hop
chét trir dich hai bd sung, vi du, diquat dibromua, mubi déng, endothal, flumioxazin,
carfentrazone-etyl, fluridone, topramezone, 2,4-D, triclopyr, penoxsulam, imazamox,

bispyribac-natri, hodc cdc mudi hodc este nong dung cta ching.

M ta chi tiét cac phwong an thwe hién sang ché
L Dinh nghia

Céac hop chét c6 cong thie I thude ho hop chét c6 phd hoat tinh phong trir ¢d
dai rong d6i v6i ciy than gd, c6 14 rdng, co bai, va c6 cbi lac va da duge md ta trong
Patent M¥y sb 7,314,849 (B2), ndi dung ctia né duge dua vao ban mo ta nay hoan toan
bang cach vién din. Nhu dugc st dung trong ban md ta nay, hop chét c6 cong thirc I

cd cOng thirc cau truc sau:

NRR,
Qq | N Q,

= OH
Ar N

-0

I

trong do
Q: 13 H hoac F;
Q, 1a halogen véi diéu kién 14 khi Q, 13 H thi Q, 1a Cl hodc Br;

R, vd R, doc 1ap 1a H, C;-Cs alkyl, C;-Cg alkenyl, C;-Cs alkynyl,
hydroxy, C;-Cg alkoxy, amino, C;-C¢ axyl, C;-C¢ carboalkoxy, C;-Cs alkylcarbamyl,
C;-Cs alkylsulfonyl, C,-Cg trialkylsilyl hodc C,-C¢ dialkyl phosphonyl hodc R; va R,

cung v6i nguyén tir N tao ra vong no c¢6 5 hodc 6 canh; va

Ar 12 nhoém aryl duoc thé nhidu lan duge chon tir nhém bao gdm cac

nhém c6 cong thic
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trong do
W, 1a halogen;

X; 1a F, Cl, C-C,4 alkyl, C;-C4 alkoxy, C;-C,4 alkylthio, C;-Cy4
alkylsulfinyl, C;-C, alkylsulfonyl, C;-C4 haloalkyl, C;-C4 haloalkoxy, C;-C4 alkoxy-
C;-Cy alkyl duoc thé, C;-Cy4 alkoxy-C;-C4 alkoxy dugce thé, -CN, -NR;R, hogc axetyl

hodc propionyl dugc flo hoa;

Y, 1a C;-C,4 alkyl, C;-C4 haloalkyl, halogen hodgc —CN, hoic,
khiX; va Y; cung nhau tao ra —O(CH,),0— trong d6 n = 1 hodc 2; va

Rz va Ry ddc 1ap 1a H hodc C;-C, alkyl;
b)

trong do
W, 1a F hoac ClI;

Xz la F, Cl, —CN,—NOz,Cl-C4 alkyl, Cl-C4 alkoxy, CI-C4.
alkylthio, C;-C, alkylsulfinyl, C;-C4 alkylsulfonyl, C;-C, haloalkyl, C;-C,4 haloalkoxy,
C,-C, alkoxy-C;-Cy alkyl duoc thé, C,-C4 alkoxy-C;-Cy alkoxy dugc thé,~NR;R4 hodc

axetyl hodc propionyl dugc flo hoa;

Y, 1a halogen, C;-C, alkyl, C;-C, haloalkyl hogc —CN, hodc, khi
W, 1a F, X, va Y, cung nhau tao ra —O(CH,),O— trong d6 n = 1 hodc 2; va

R;va R4 doc 1ap 1a H hodc C,;-Cg alkyl; va



trong do
Y3 1a halogen, —CN hodc —CF3;

Z3 Ia F, Cl, —CN,—NOz,Cl-C4 alkyl, Cl-C4 alkoxy, Cl-C4
alkylthio, C;-C, alkylsulfinyl, C,-C, alkylsulfonyl, C;-C,4 haloalkyl, C,-C4 haloalkoxy,
C,-C, alkoxy-C;-Cy alkyl duge thé, C;-C, alkoxy-C;-Cy alkoxy dugc thé,~NR;R, hodc

axetyl hodc propionyl dugc flo hda; va
R; va Ry ddc 1ap 1a H, hodc Cy-Cg alkyl;

va cac dan xuat ndng dung cuda axit carboxylic.

Céc hop chit c6 cong thirc I duge wu tién bao gom:

NR;R,
Q1 | AN Q2
= OH
Ar N
0 I
trong do
Q: laH hoac F;

Q, 12 halogen véi diéu kién 13 khi Q, 1a H thi Q, 12 Cl hogc Br;

R; va R, doc 1ap la H, C-C¢ alkyl, C;-Cq4 alkenyl, C;-Cq alkynyl,
hydroxy, C;-C¢ alkoxy, amino, C;-Cq axyl, C;-Cg carboalkoxy, C1-Cs alkylcarbamyl,
C;-Cs alkylsulfonyl, C;-Cs trialkylsilyl hodc C,-Cq dialkyl phosphonyl hodc R va R,

cung véi nguyén tr N tao ra vong no c¢d 5 hodc 6 canh; va

Ar 12 nhém aryl duoc thé nhidu 1an c6 cong thirc:
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trong do
W, 1a F hodc Cl;

X, 1a F, Cl, -CN,~NO,,C;-C4 alkyl, C;-C, alkoxy, C;-Cq
alkylthio, C;-C, alkylsulfinyl, C;-C, alkylsulfonyl, C;-C4 haloalkyl, C;-C4 haloalkoxy,_
C;-C, alkoxy-C,-C4 alkyl dugc thé, C;-C, alkoxy-C;-Cy alkoxy dugc thé,~NR;R, hoic

axetyl hodc propionyl dugc flo hoa;

Y, 1a halogen, C;-C, alkyl, C;-C,4 haloalkyl hodc —CN, hoac, khi
W, 1a F,X; va Y, cung nhau tao ra -O(CH,),0— trong d6 n = 1 hodc 2; va

R3va R4 ddc 18p 1a H hoac C;-Cg alkyl;

va cac dan xuat nong dung cua axit carboxylic.

Céc hop chét ¢ cong thire I duge dic biét uu tién bao gdm:

NR¢R,
Q4 X Q,
= OH
Ar N
o) I

trong do
Q: 1a H hoiac F;
Q; 1a Cl;
R;vaR,1aH;va

Ar 12 nhém aryl dugce thé nhiéu 14n c6 cong thirc:

trong do

-10-
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X2 Ia Cl-C4 alkoxy;

Y, 1a Cl;

va c4c din xuit néng dung cuia axit carboxylic.

Theo mdt sé phuong 4n, X, 13 metoxy. Mot s& hop chit c6 cong thirc T bao
gdm, vi du, axit 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylic
(halauxifen) va cac mudi néng dung va este ciia n6, nhu halauxifen-metyl, 12 metyl 4-
amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)-2-pyridincarboxylat

Thuét ngit hoat chét diét cé duge st dung trong ban mo ta ndy c6 nghia 1 hoat
chit ma tiéu diét, phong trir hodc lam bién ddi bét loi su sinh trudng cla thuc vat vé
mit khac. Nhu duogc st dung trong ban mo ta nay, luong hiru hi¢u diét cé hodc luong
phong trur thuc vat 1a lugng hoat chét gay ra “tac dung di€t c6”, fikc la, tic dung bién
dbi bét 1oi va bao gém cac sai 1éch so v6i su phat trién tu nhién, tiéu diét, diéu chinh,

lam mat nudce, va lam cham phat trién.

Nhu duoc st dung trong ban md ta nay, sy phong trir chon loc thuc vét khong
mong mubn co nghia 1a ngin can, lam gidm, tiéu diét, hodc lam bién ddi bat loi su
phat trién cta thuc vat khong mong mubn v& mat khac & giai doan sinh truéng bat ky

trong moi trudng nudce.

Nhu duoc sir dung trong ban md ta nay, cac thuat ngit “cay” va “thuc vat” bao
gbm, nhung khdng chi gi¢i han &, hat nay mam, cdy non dang moc, cdy dang moc tir

vat liéu gibng sinh dudng, va thuc vat da 6n dinh.

Nhu duoc sir dung trong ban mod ta nay, thuc vat chua truéng thanh chi cac
thuc vat sinh dudng nhé trude giai doan sinh san, va thuc vat truéng thanh chi cac
thye vat sinh dudng trong va sau giai doan sinh san.

Nhu dugc st dung trong ban md t ndy, cac mudi va este nong dung ctia hop
.chét ¢ cong thuc I duge dung dé chi cac mubi va este ma (a) hiu nhu khéng anh
huéng dén hoat tinh diét co va (b) dugc hodc c6 thé duoc thity phan, oxy héa, chuyén
hoa, hoac lam bién ddi thuc vat & mat khac hoac d4t thanh axit carboxylic tuong Ung
ma, phu thudc vao do pH, co thé & dang phan ly hodc khong phan ly. Céc mudi 1am vi
du bao gff)m cac mudi thu duge tir kim loai kiém hoic kim loai kiém thd va cac mubi
thu dugc tir amoniac va amin. Céc cation lam vi du bao gém cac cation natri, kali,

magie, va amoni c6 cong thirc:

-11-
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R'R’R’R*N+

trong d6 mdi nhém R!, R? R® va R* doc lap véi nhau 13 hydro hoic C;-C, alkyl,
C;-C, alkenyl hodc C3-Cy, alkynyl, mdi nhém nay tiry ¥ duge thé boi mot hodc nhiéu
nhém hydroxy, C;-Cy alkoxy, Ci-Cy alkylthio hodc phenyl, véi didu kién 1A R', R*, R>
va R* 1a tuong hop v& mit khong gian. Ngoai ra, hai nhém bét ky trong sé cac nhom
R R?, R® va R* ¢6 thé két hop cling nhau, tao ra gbc hai chirc béo chira mot dén muoi
hai nguyén tir cacbon va 1én dén hai nguyén tir oxy hodc luu huynh. Cac mudi ¢6 thé
duoc didu ché bing cach xit Iy bang hydroxit kim loai, nhu natri hydroxit, bang amin,
nhu amoniac, trimetylamin, dietanolamin, 2-metylthiopropylamin, bisallylamin,
2-butoxyetylamin, morpholin, xyclododexylamin, hodc benzylamin hodc bang
tetraalkylamoni hydroxit, nhu tetrametylamoni hydroxit hodc cholin hydroxit.

Céc este 1am vi du bao gdm céc este thu dugc tlr cac rugu C;-Cy, alkyl, C3-Cyy
alkenyl, C;-C;, alkynyl hodc alkyl duoc thé boi C;-Cyp aryl, nhu rugu metylic, rugu
isopropylic, 1-butanol, 2-etylhexanol, butoxyetanol, metoxypropanol, rugu alylic,
ruou propargylic, xyclohexanol hodc rugu benzylic khong dugc thé hodc dugc thé.
Ruou benzylic co6 thé duoc thé bai tir 1-3 phén tr thé doc 1ap dugc chon tir halogen,
C;-C, alkyl hodc C;-C4 alkoxy. Céc este co thé duoc diéu ché béng cach ghép cép axit
v6i ruou bing cach st dung mot sb bét ky chat hoat hoa thich hop nhu céc chét duoc
ding d& ghép cdp peptit nhu dixyclohexylcarbodiimit (DCC) hodc cacbonyl
diimidazol (CDI); bang c4ch cho axit phan Ung vé&i tdc nhén alkyl hoéa nhu
alkylhalogenua hodc alkylsulfonat v&i sy ¢6 mat cta bazo nhu trietylamin hodgc lithi
cacbonat; bing cach cho clorua axit tuong Gmg ctla axit phan tng v6i rugu thich hop;
bang cach cho axit twong tmg phén tmg v6i rugu thich hop véi su ¢6 mét cia chét xtc

tac axit hodc bang cach chuyén hoa este.

II. - Ché phim
A. Hgp chit

Hoat tinh diét ¢ dugce thé hién bdi hop chit khi ching duge dua vao moi
truong nude chira thuc vat cAn phong trir & giai doan sinh trudng bét ky. Tac dung
quan sat dugc phu thudc vao loai thuc vat can phong trlr, giai doan sinh truéng cia
thuc vat, cac thong ) pha loang dé dung, kich thudc hat cua thanh phén ran, cac diéu
kién moéi truong tai thoi diém str dung, hop chét cu thé dugc dung, chit bd trg va chét
mang cu thé dugc dung, va cac yéu t6 twong tu, cling nhu lugng chit hoa hoc duoc
ding. Cac yéu t6 nay va cac yéu t6 khéc c6 thé duge diu chinh dé thuc ddy tic dung

diét co. Trong cac phuong phép nay, ché phdm dugc md ta trong ban mo ta nay dugce

-12-
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dua vao thuc vat khong mong mudn truéng thanh va chua trudng thanh twong d6i dé
dat dugc mirc dd phong trir ¢6 dai téi da. ,

Theorn@tséphuongén,hqpchétcécﬁngthﬁclhoacrnuéihOQ:eﬁecﬁaluivé
cac hoat chat diét cé bd sung dugc dua vao déng thoi, dudi dang ché phém két hop
hoacduéidanghﬁnhgptﬂhluongthﬁng,hoécduéidangdﬁnglénluqt

Trong cac phuong phap dugc mo ta trong ban mo ta nay, ché phdm c6 cong
thire T ¢6 thé dugc dua vao moi trudong nude cAn duoc xir Iy bang cach st dung may
phun bui, mdy phun, va may rc hat thong thuong, bing cach thém vao nuéc phun, va
bang cac cach thong thudng khac da biét ddi voi ngudi c6 hiéu biét trung binh trong
linh vuc k¥ thuit nay.

Theo mdt sé phuong an, ndng do hoat chit trong ché pham dugc mo ta trong
ban mé ta ndy nam trong khoang tlr 0,0005 dén 98 phin trim khéi lugng. Theo mot s6
phuong 4n, ndng d6 nay nim trong khoang tir 0,0006 dén 90 phin tram khéi luong.
Trong ché phém duoc du dinh dé dung dudi dang ché phém dic, hoat chét, theo mot
s6 phuong 4n, c6 mit & nong dd nim trong khoang tir 0,1 dén 98 phan trim khéi
luong, va theo cic phuong 4n nhét dinh, nim trong khoang tir 0,5 dén 90 phén trim
khéi lugng. Theo cac phuong 4n nhat dinh, céc ché phdm nay dugc pha lodng bing
chit mang tro, nhu nudc, trude khi dung. Ché phim d3 pha lodng thuong dugc dung
cho c6 dai hodc noi cé dai moc chira, theo cadc phuong an nhét dinh, hoat chét véi
luong nim trong khoang tir 0,0006 dén 3,0 phan tram khéi luong, va theo céc phuong
4n nhét dinh, chtra v6i luong nim trong khoang tir 0,01 dén 0,3 phan tram khéi luong.

Trong cac phuong phap dugc mod td trong ban moé ta nay, lugng hop chét co
cong thuc I duge dua vao mdi trudng nude can duge xt 1y c6 thé dugc dua vao &
dang dam dic sao cho muc do pha loang cubi cta hop chit ¢6 cong thirc I nim trong
khoang tir 1 phin ty (ppb) dén 2000 ppb. Theo cac phuong én bd sung vé& phuong
phép dugc md ta trong ban mo ta nay, luong hop chét c¢6 cong thic I duge dua vao
moi trudng nudc can dugc xir 1y c6 thé dugc dua vao & dang ddm dic sao cho mirc d
pha lodng cudi ctia hop chit c6 cong thirc I nim trong khoang tir 1 ppb dén 1500 ppb,
tir 1 ppb dén 1250 ppb, tir 1 ppb dén 1000 ppb, tir 1 ppb dén 900 ppb, tir 1 ppb dén
800 ppb, tir 1 ppb dén 700 ppb, tir 1 ppb dén 600 ppb, tir 1 ppb dén 500 ppb, tir 1 ppb
dén 450 ppb, tir 1 ppb dén 400 ppb, tir 1 ppb dén.375 ppb, tir 1 ppb dén 350 ppb, tir 1
ppb dén 325 ppb, tir 1 ppb dén 300 ppb, tir 1 ppb dén 275 ppb, tir 1 ppb dén 250 ppb,
tir 1 ppb dén 225 ppb, tir 1 ppb dén 200 ppb, tir 1 ppb dén 190 ppb, tir 1 ppb dén 180
ppb, tir 1 ppb dén 170 ppb, tir 1 ppb dén 160 ppb, tir 1 ppb dén 150 ppb, tir 1 ppb dén
140 ppb, tir 1 ppb dén 130 ppb, tir 1 ppb dén 120 ppb, tir 1 ppb dén 110 ppb, tir 1 ppb
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dén 100 ppb, tir 1 ppb dén 90 ppb, tir 1 ppb dén 80 ppb, tir 1 ppb dén 70 ppb, tir 1 ppb
dén 60 ppb, tir 1 ppb dén 50 ppb, tir 1 ppb dén 40 ppb, tir 1 ppb dén 30 ppb, tir 1 ppb
dén 20 ppb, tir 1 ppb dén 10 ppb, tir 10 ppb dén 200 ppb, tir 10 ppb dén 150 ppb, tir 10
ppb dén 100 ppb, tir 10 ppb dén 90 ppb, tir 10 ppb dén 80 ppb, tir 10 ppb dén 70 ppb,
tir 10 ppb dén 60 ppb, tir 10 ppb dén 50 ppb, tir 10 ppb dén 40 ppb, tir 10 ppb dén 30
ppb, tir 10 ppb dén 20 ppb, tir 20 ppb dén 200 ppb, tir 20 ppb dén 150 ppb, tir 20 ppb
dén 100 ppb, tir 20 ppb dén 90 ppb, tir 20 ppb dén 80 ppb, tir 20 ppb dén 70 ppb, tir 20
ppb dén 60 ppb, tir 20 ppb-dén 50 ppb, tir 20 ppb dén 40 ppb, tir 20 ppb dén 30 ppb, tir
30 ppb dén 200 ppb, tir 30 ppb dén 150 ppb, tir 30 ppb dén 100 ppb, tir 30 ppb dén 90
ppb, tr 30 ppb dén 80 ppb, tir 30 ppb dén 70 ppb, tir 30 ppb dén 60 ppb, tir 30 ppb dén
50 ppb, tir 30 ppb dén 40 ppb, tir 40 ppb dén 200 ppb, tir 40 ppb dén 150 ppb, tir 40
ppb dén 100 ppb, tir 40 ppb dén 90 ppb, tir 40 ppb dén 80 ppb, tir 40 ppb dén 70 ppb,
tir 40 ppb dén 60 ppb, tir 40 ppb dén 50 ppb, tir 50 ppb dén 200 ppb, tir 50 ppb dén
150 ppb, tir 50 ppb dén 100 ppb, tir 50 ppb dén 90 ppb, tir 50 ppb dén 80 ppb, tir 50
ppb dn 70 ppb, hodc tr 50 ppb dén 60 ppb. Theo cac phuong an khic vé phuong
phéap dugc mé ta trong ban md ta nay, luong hop chét ¢6 cong thirc I dugc dua vao
moi trudng nude can dugc xu ly c6 thé dugc dua vao & dang dam dic sao cho murc dd
pha lodng cudi ctia hop chét ¢6 cong thirc 113 0,1 ppb, 0,25 ppb, 0,5 ppb, 1 ppb, 2 ppb,
3 ppb, 4 ppb, 5 ppb, 6 ppb, 7 ppb, 8 ppb, 9 ppb, 10 ppb, 12 ppb, 14 ppb, 16 ppb, 18
ppb, 20 ppb, 22 ppb, 24 ppb, 26 ppb, 28 ppb, 30 ppb, 32 ppb, 34 ppb, 36 ppb, 38 ppb,
40 ppb, 42 ppb, 44 ppb, 46 ppb, 48 ppb, 50 ppb, 55 ppb, 60 ppb, 65 ppb, 70 ppb, 75
ppb, 80 ppb, 85 ppb, 90 ppb, 95 ppb, 100 ppb, 110 ppb, 120 ppb, 130 ppb, 140 ppb,
150 ppb, 160 ppb, 170 ppb, 180 ppb, 190 ppb, 200 ppb, 220 ppb, 240 ppb, 260 ppb,
280 ppb, 300 ppb, 320 ppb, 340 ppb, 360 ppb, 380 ppb, 400 ppb, 420 ppb, 440 ppb,
460 ppb, 480 ppb, hodc 500 ppb.

Theo cac phuong an khac vé phuong phap dugc md ta trong ban md ta nay,
lwong hop chat c6 cong thirc I duge dua vao mdi trudng nude cin dugc xir Iy c6 thé
duoc dua vao & dang ddm dic sao cho mtc do pha loang cubi ctia hop chit co cong
thirc I nho hon 5 ppb. Theo cac phuong an bd sung vé phuong phap dugc mo ta trong
ban md ta ndy, luong hop chét c6 cong thic I duge dua vao méi truong nude can
duge x1r ly ¢o thé dugc dua vao & dang ddm dic sao cho mirc do pha loadng cudi cua
hop chit ¢6 cong thirc I nhod hon 6 ppb, nhd hon 7 ppb, nhoé hon 8 ppb, nhé hon 9 ppb,
nhé hon 10 ppb, nhé hon 12 ppb, nhé hon 14 ppb, nho hon 16 ppb, nhé hon 18 ppb,
nhé hon 20 ppb, nhd hon 22 ppb, nhé hon 24 ppb, nhé hon 26 ppb, nhé hon 28 ppb,
nhé hon 30 ppb, nhd hon 32 ppb, nhé hon 34 ppb, nho hon 36 ppb, nho hon 38 ppb,
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nhé hon 40 ppb, nhd hon 42 ppb, nho hon 44 ppb, nho hon 46 ppb, nhé hon 48 ppb,
nho hon 50 ppb, nho hon 55 ppb, nhé hon 60 ppb, nho hon 65 ppb, nhé hon 70 ppb,
nho hon 75 ppb, nho hon 80 ppb, nhé hon 85 ppb, nho hon 90 ppb, nhé hon 95 ppb,
nho hon 100 ppb, nh6 hon 110 ppb, nhé hon 120 ppb, nhé hon 130 ppb, nh6 hon 140
ppb, nhd hon 150 ppb, nho hon 160 ppb, nhd hon 170 ppb, nhé hon 180 ppb, nhé hon
190 ppb, nhd hon 200 ppb, nhd hon 210 ppb, nhé hon 220 ppb, nhé hon 230 ppb, nho
hon 240 ppb, nhoé hon 250 ppb, nho hon 275 ppb, nho hon 300 ppb, nhé hon 325 ppb,
nhé hon 350 ppb, nhd hon 400 ppb, nhd hon 450 ppb, nhé hon 500 ppb, nhé hon 550
ppb, nhé hon 600 ppb, nhé hon 650 ppb, nhdé hon 700 ppb, nhé hon 750 ppb, nhé hon
800 ppb, nhd hon 850 ppb, nho hon 900 ppb, nhd hon 950 ppb, hodc nhé hon 1000
ppb.

Nhu duge mé ta trong ban mo ta nay, cac hop chat c6 cong thie I ¢ hiéu qua
bat ngd khi dugc dua vao cdy thiy sinh & ndng do rat thip, va/hodc c6 thé dugc st
dung dé cai thién tinh chon loc dbi véi ¢6 thity sinh dich, do do, c6 it tac dung bat lgi
hon trén céc loai thuc vat khong phai dich do gidm dugc ndng dod cua, hodc su tiép

xuc voi, hoat chat diét cd.

B. Céc hoat chit khac

Hoén hop duge mo ta trong ban md ta ndy cé thé dugc dung cing véi mot hodc
nhidu hoat chét diét co khac dé phong trir nhiéu thuc vat khong mong mudn hon. Khi
dugc dung cung véi cac hoat chét diét co khac, ché phém nay cé thé dugc bao ché
cung véi hoat chét diét ¢ hodc cac hoat chét diét co khéc, duoc tron trong thung v6i
hoat chét diét co hodc cac hoat chét diét co khac hodc dugc dung 14n luot v6i hoat chét
diét ¢6 hodc cac hoat chét diét co khac. Mot sd hoat chét diét o ma c6 thé duoc dung
cling v6i ché phim va phuong phap dugc mo ta trong ban mo ta nay bao gbm, nhung
khong chi gidi han &, dang axit, mubi va este ctia cac hoat chat diét c¢6 sau: 4-CPA, 4-
CPB, 4-CPP, 3,4-DA, 2,4-D, mubi 2.4-D cholin, 2,4-DB, 3,4-DB, 3,4-DP, 2,3,6-TBA,
2,4,5-T, 2,4,5-TB, acetochlor, acifluorfen, aclonifen, acrolein, alachlor, allidochlor,
alloxydim, rugu alylic, alorac, ametridione, ametryn, amibuzin, amicarbazone,
amidosulfuron, aminocyclopyrachlor, aminopyralid, amiprofos-metyl, amitrole, amoni
sulfamate, anilofos, anisuron, asulam, atraton, atrazine, azafenidin, azimsulfufon,
aziprotryne, barban, BCPC, beflubutamid, benazolin, bencarbazone, benfluralin,
benfuresate, bensulfuron-metyl, bensulide, bentazon, benthiocarb, benzadox,
benzfendizone, benzipram, benzobicyclon, benzofenap, benzofluor, benzoylprop,

benzthiazuron, bicyclopyrone, bifenox, bilanafos, bispyribeic—natri, borac, bromacil,
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bromobonil, bromobutide, bromofenoxim, bromoxynil, brompyrazon, butachlor,
butafenacil, butamifos, butenachlor, buthidazole, buthiuron, butralin, butroxydim,
buturon, butylat, axit cacodylic, cafenstrole, canxi clorat, canxi xyanamit,
cambendichlor, carbasulam, carbetamide, carboxazole, chlorprocarb, carfentrazone (vi
du, carfentrazone-etyl), CDEA, CEPC, chlomethoxyfen, chloramben, chloranocryl,
chlorézifop, chlorazine, chlorbromuron, chlorbufam, chloreturon, chlorfenac,
chlorfenprop, chlorflurazole, chlorflurenol, chloridazon, chlorimuron, chlornitrofen,
chloropon, chlorotoluron, chloroxuron, chloroxynil, chlorpropham, chlorsulfuron,
chlorthal, chlorthiamid, cinidon (vi du, cinidon-etyl), cinmethylin, cinosulfuron,
cisanilide, clethodim, cliodinate, clodinafop-propargyl, clofop, cloniazone, clomeprop,
cloprop, cloproxydim, clopyralid, cloransulam-metyl, CMA, ddng sulfat, CPMF,
CPPC, credazine, cresol, cumyluron, cyanatryn, cyanazine, cycloate, cyclopyrimorate,
cyclosulfamuron, cycloxydim, cycluron, cyhalofop (vi du, cyhalofop-butyl),
cyperquat, cyprazine, cyprazole, cypromid, daimuron, dalapon, dazomet, delachlor,
desmedipham, desmetryn, di-alat, dicamba, dichlobenil, dichloralurea, dichlormate,
dichlorprop, dichlorprop-P, diclofop-metyl, diclosulam, diethamquat, diethatyl,
difenopenten, difenoxuron, difenzoquat, diflufenican, diflufenzopyr, dimefuron,
dimepiperate, dimethachlor, dimethametryn, dimethenamid, dimethenamid-P,
dimexano, dimidazon, dinitramine, dinofenate, dinoprop, dinosam, dinoseb, dinoterb,
diphenamid, dipropetryn, diquat, disul, dithiopyr, diuron, DMPA, DNOC, DSMA,
EBEP, eglinazine, endothal, epronaz, EPTC, erbon, esprocarb, ethbenzamide,
ethalfluralin, ethametsulfuron, ethidimuron, ethiolat, ethobenzamid, etobenzamid,
etofumesat, ethoxyfen, ethoxysulfuron, etinofen, etnipromid, etobenzanid, EXD,
fenasulam, fenoprop, fenoxaprop (vi du, fenoxaprop-P-etyl), fenoxaprop-P-etyl +
isoxadifen-etyl, fenoxasulfon, fenquinotrione, fenteracol, fenthiaprop, fentrazamide,
fenuron, sit sulfat, flamprop, flamprop-M, flazasulfuron, florasulam, fluazifop (vi du,
fluazifop-P-butyl), fluazolate, flucarbazone, flucetosulfuron, fluchloralin, flufenacet,
flufenican, flufenpyr (vi dy, flufenpyr-etyl), flumetsulam, flumezin, flumiclorac (vi
du, flumiclorac-pentyl), flumioxazin, flumipropyn, fluometuron, fluorodifen,
fluoroglycofen, fluoromidine, fluoronitrofen, fluothiuron, flupoxam, flupropacil,
flupropanate, flupyrsulfuron, fluridone, flurochloridone, fluroxypyr, flurtamone,
fluthiacet, fomesafen, foramsulfuron, fosamine, fumiclorac, furyloxyfen, halauxifen,
halosafen, halosulfuron (vi du, halosulfuron-metyl), haloxydine, haloxyfop-metyl,
haloxyfop-P (vi du, haloxyfop-P-metyl), hexacloaxeton, hexaflurat, hexazinone,

imazamethabenz, imazamox, imazapic, imazapyr, imazaquin, imazosulfuron,
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indanofan, indaziflam, iodobonil, iodometan, iodosulfuron, iodosulfuron-etyl-natri,
iofensulfuron, ioxynil, ipazine, ipfencarbazone, iprymidam, isocarbamid, isocil,
isomethiozin, isonoruron, isopolinate, isopropalin, isoproturon, isouron, isoxaben,
isoxachlortole, isoxaflutole, isoxapyrifop, karbutilate, ketospiradox, lactofen, lenacil,
linuron, MAA, MAMA, este va amin cia MCPA, MCPA-thioetyl, MCPB, mecoprop,
mecoprop-P, medinoterb, mefenacet, mefluidide, mesoprazine, mesosulfuron,
mesotrione, metam, metamifop, metamitron, metazachlor, metazosulfuron,
metflurazon, methabenzthiazuron, methalpropalin, methazole, methiobencarb,
methiozolin, methiuron, methometon, methoprotryne, metyl bromua, metyl
isothioxyanat, —methyldymron, metobenzuron, metobromuron, metolachlor,
metosulam, metoxuron, metribuzin, metsulfuron, metsulfuron-metyl, molinate,
monalide, monisouron, axit monocloaxetic, monolinuron, monuron, morfamquat,
MSMA, naproanilide, napropamide, napropamide-M, naptalam, neburon,
nicosulfuron, nipyraclofen, nitralin, nitrofen, nitrofluorfen, norflurazon, noruron,
OCH, orbencarb, ortho-diclobenzen, orthosulfamuron, oryzalin, oxadiargyl,
oxadiazon, oxapyrazon, oxasulfuron, oxaziclomefone, oxyfluorfen, paraflufen-etyl,
parafluron, paraquat, pebulate, axit pelargonic, pendimethalin, penoxsulam,
pentaclophenol, pentanochlor, pentoxazone, perfluidone, pethoxamid, phenisopham,
phenmedipham (vi du, phenmedipham-etyl), phenobenzuron, phenyl thuy ngén axetat,
picloram, picolinafen, pinoxaden, piperophos, kali arsenit, kali azit, kali xyanat,
pretilachlor, primisulfuron (vi du, primisulfuron-metyl), procyazine, prodiamine,
profluazol, profluralin, profoxydim, proglinazine, prohexadione-canxi, prometon,
prbmetryn, propachlor, propanil, propaquizafop, propazine, propham, propisochlor,
propoxycarbazone, propyrisulfuron, propyzamide, prosulfalin, prosulfocarb,
prosulfuron, proxan, prynachlor, pydanon, pyraclonil, pyraflufen (vi du, pyraflufen-
etyl), pyrasulfotole, pyrazogyl, pyrazolynate, pyrazosulfuron-etyl, pyrazoxyfen,
pyribenzoxim, pyributicarb, pyriclor, pyridafol, pyridate, pyriftalid, pyriminobac,
pyrimisulfan, pyrithiobac-natri, pyroxasulfone, pyroxsulam, quinclorac, quinmerac,
quinoclamine, quinonamid, quizalofop, quizalofop-P-etyl, rhodethanil, rimsulfuron,
saflufenacil, S-metolachlor, sebuthylazine, secbumeton, sethoxydim, siduron,
simazine, simeton, simetryn, SMA, natri arsenit, natri azit, natri clorat, sulcotrione,
sulfallate, sulfentrazone, sulfometuron, sulfosate, sulfosulfuron, axit sulfuric,
sulglycapin, swep, TCA, tebutam, tebuthiuron, tefuryltrione, tembotrione,
tepraloxydim, terbacil, terbucarb, terbuchlor, terbumeton, terbuthylazine, terbutryn,

tetrafluron,  thenylchlor, thiazafluron, thiazopyr, thidiazimin, thidiazuron,
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thiencarbazone-metyl, thifensulfuron, thifensulfuron-metyl, thiobencarb, tiafenacil,
tiocarbazil, tioclorim, tolpyralate, topramezone, tralkoxydim, triafamone, tri-alat,
triasulfuron, triaziflam, tribenuron (vi duy, tribenuron-metyl), tricamba, triclopyr (vi
du, mubi triclopyr cholin), este va mudi cia triclopyr, tridiphane, trietazine,
trifloxysulfuron, trifludimoxazin, trifluralin, triflusulfuron, trifop, trifopsime,
trihydroxytriazin, trimeturon, tripropindan, tritac tritosulfuron, vernolate, xylachlor,
benzyl 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylat va
mudi, mubi cholin, este, chit ddng phan hoat quang va hén hop ctia chiing.

Hoat chét trir dich hai bd sung 1am vi du bao gdm, nhung khong chi gi6i han &,
diquat dibromua, mubi déng, endothal, flumioxazin, carfentrazone-etyl, fluridone,
topramezone, 2,4-D, mudi 2,4-D cholin, triclopyr, mubi triclopyr cholin, penoxsulam,
imazamox, va bispyribac-natri, ké c4, ddi véi hoat chét trr dich hai chta axit

carboxylic, cdc muodi hodc este nong dung cia ching.

C.  Chatan toin

o Tieo mdt s6 phuong 4an, ché phdm duge mb ta trong ban mé ta nay dugc ding
két hop véi mot hodc nhiéu chét an toan diét cd, nhu AD-67 (MON 4660), benoxacor,
benthiocarb, brassinolide, cloquintocet (mexyl), cyometrinil, daimuron, dichlormid,
dicyclonon, dimepiperate, disulfoton, fenchlorazole-etyl, fenclorim, flurazole,
fluxofenim, furilazole, protein harpin, isoxadifen-etyl, jiecaowan, jiecaoxi, mefenpyr-
dietyl, mephenate, anhydrit naphtalic (NA), oxabetrinil, R29148 va amit cua axit N-

phenyl-sulfonylbenzoic, dé ting cuong tinh chon loc cua chung.

D. Chit bb tro/chit mang

’ Theomét s6 phuong 4n, ché pham duoc dé xuit trong ban mb ta nay con chira
it nhAt mot hodc nhiéu chit bd trg hodc chét mang nong dung. Cac chit bd trg hodc
chét mang thich hgp phai khdng gay ddc thuc vat cho cac loai thuc vat cé ich, dic bict
1a & ndng do duge dung khi ding ché phdm nay dé phong trir chon loc o thiy sinh, va
khong phan tng héa hoc vé6i cac thanh phan diét ¢é hodc cac thanh phin khac cua ché
phém. Céac hdn hop nhu vay ¢ thé dugc du dinh dé dung truc tiép cho c6 dai hodc noi
ching moc hoic ¢6 thé 1a ché phim dic hoic ché phim duge pha lodng binh thuong
v6i chét mang va chét bd trg bd sung trude khi dung. Chung c6 thé & dang ran, vi duy,
bui, hat, hat phan tdn dugc trong nuéc, hodc bot dé hoa nuée, hoic dang 16ng, vi du,
ché phdm ddc dé nhil hoa, dung dich, nhil tvong hoic huyén phi. Ching ciing c6 thé

duogc cung cdp dudi dang hdn hop tron sén hodc duge trén trong thing.
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Céc chét b6 trg va chit mang néng dung thich hop bao gdém, nhung khoéng chi
giéi han &, dau cdy dam dac; nonylphenol etoxylat; mubi amoni bic bdn cua
benzylcocoalkyldimetyl; hdn hgp hydrocacbon dau mo, alkyl este, axit hitu co, va
chét hoat dong bé mit anion; Co-C,; alkylpolyglycosit; rugu duge phosphat hoa
etoxylat; rugu (Ci,-Ci6) tu nhién bac mot etoxylat; copolyme khdi EO-PO di-sec-
butylphenol; mil polysiloxan-metyl; nonylphenol etoxylat + ure amoni nitrat; diu hat
metyl héa dugc nhil hda; rugu tridexyl (tbng hop) etoxylat (8EO); amin etoxylat (15
EO) trong m&; PEG(400) dioleat-99; dau parafin, ruou duge alcoxyl hoa, chét hoat
dong bé mat khong ion héa; dau khoéang, hon hop chét hoat dong bé mit.

Céc chit mang 10ng c6 thé duge ding bao gdm nudc va dung moi hitu co.
Dung mbi hiru co bao gdm, nhung khong chi gi6i han &, cac phan doan dau mé hoic
hydrocacbon nhu dau khoang, dung mdi thom, dau parafin, va chét tuong tu; dau thuc
vit nhu diu ddu nanh, diu hat cai, diu oliu, ddu thdu dau, dau hat huéng duong, diu
dira, dau ngo, dau hat bong, du lanh, dau co, dau lac, dau rum, dau vung, dau tung va
cac dau tuong tu; cic este cua cac dau thuc vat néu trén; este cta cac ruou don chirc
ho#c rugu hai chire, ba chirc hodc rugu da chirc thép khéc (chtra 4-6 nhém hydroxy),
nhu 2-etyl hexyl stearat, n-butyl oleat, isopropyl myristat, propylen glycol dioleat, di-
octyl sucxinat, di-butyl adipat, di-octyl phtalat va céc chét twong tu; este clia axit
mono, di va polycarboxylic va cac chét twong tu. Dung mdi hitu co cu thé bao gbm,
nhung khong chi gidi han &, toluen, xylen, naphta diu mo, diu cay, axeton, metyl etyl
xeton, xyclohexanon, tricloetylen, percloetylen, etyl axetat, amyl axetat, butyl axetat,
propylen glycol monometyl ete va dietylen glycol monometyl ete, ruou metylic, rugu
etylic, rugu isopropylic, rugu é.mylic, etylen glycol, propylen glycol, glyxerin, N-
metyl-2-pyrolidinon, N,N-dimetyl alkylamit, dimetyl sulfoxit, phdn bén 16ng va cac
chét tuong tu. Theo cic phuong 4n nhit dinh, nuéc 14 chit mang dé pha lodng ché
phim dic.

Céc chat mang rén thich hop bao gdm, nhung khong chi gi6i han &, talc, dat sét
pyrophylit, silic oxit, dAt sét attapulgus, dat sét cao lanh, kieselguhr, d4 phan, diatomit,
v0i, canxi cacbonat, dAt sét bentonit, dat téy mau, vo hat bong, bdt mi, bot dau tuong,
da bot, bot g5, bot v6 qua oc cho, lignin, xenluloza, va cac chét tuong tu.

Theo mdt sb phwong an, ché pham dugc md ta trong ban md ta ndy con chira
mét hodc nhiéu chét hoat dong bé mat. Theo mot sb phuong an, cac chit hoat dong bé
mat nay dugc dung trong ca ché phdm rén va 16ng, va theo mot s6 phuong 4n, chiing
duoc dy dinh dé dugc pha lodng bang chit mang truée khi dung. Céc chét hoat dong

bé mit c6 thé cé dic tinh anion, cation hoc khong ion hoéa va cé theé duge dung lam
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chit nhii hoa, chét thAm uét, chét tao huyén phu, hodc nham cac muc dich khac. Cac
chét hoat dong bé& mit ma ciing ¢6 thé dugc ding trong ché phim theo sang ché dugc
md ta trong, khdng ké nhitng tdi liéu khdc, McCutcheon’s Detergents and Emulsifiers
Annual, MC Publishing Corporation: Ridgewood, NJ, 1998 va trong Encyclopedia of
Surfactants, Vol. I-III, Chemical Publishing Company: New York, 1980-81.Cé4c chét
hoat dong bé mit bao gdm, nhung khong chi gi6i han &, cac mudi alkyl sulfat, nhu
dietanolamoni  lauryl  sulfat; cdc mudi alkylarylsulfonat, nhu canxi
* dodexylbenzensulfonat; cic san phdm cong alkylphenol-alkylen oxit, nhu
nonylphenol-C,g etoxylat; cac san phim cong rugu-alkylen oxit, nhu ruou tridexyl-Cyg
etoxylat; xa phong, nhu natri stearat; cdc mudi alkylnaphtalen-sulfonat, nhu natri
dibutylnaphtalensulfonat; dialkyl este cta mudi sulfosucxinat, nhu natri
di(2-etylhexyl) sulfosucxinat; cac sorbitol este, nhu sorbitol oleat; cac amin bac bén,
nhu lauryl trimetylamoni clorua; cac polyetylen glycol este cua axit béo, nhu
polyetylen glycol stearat; copolyme khéi cia etylen oxit va propylen oxit; cac mudi
ctia mono va dialkyl phosphat este; dau thyc vat hodc dau hat nhu dau d4u nanh, dau
hat cai/dau cdy canola, dau oliu, ddu thiu dau, diu hat huéng dwong, diu dira, ddu
ngd, dau hat bong, dau lanh, diu co, ddu lac, diu rum, dau vimg, diu tung va cic ddu
twong tu; va cac este cla céac dau thuc vat néu trén, va theo mot sb phuong an, cac
- metyl este.

Theo mdt sb phuong an, cac nguyén li¢u ndy, nhu dau thyuc vat hodc diu hat va
c4c este ctia chiing, ¢6 thé duge str dung thay thé cho nhau 1am chit bd tro nong dung,
1am chit mang léng hodc 1am chit hoat dong bé mit. V

Céc chét bd tro khac 1am vi du dé sir dl_ing trong ché phim dugc d& xuit trong
ban mé ta ndy bao gdm, nhung khong chi gidi han &, cac chit twong hop, chét chéng
tao bot, tac nhan chelat hoa, chét trung hoa va dung dich dém, chit tc ché an mon,
chit nhuom, chét thom, cht phan tén, chét trg xuyén thAm, chit d& dinh, chét phéan
tan, chat 1am dic, chit ha diém két déng, chat khang vi sinh vat, va cac chit turong tu.
Ché phdm nay ciing c6 thé chtra cac thanh phan twong hop khac, vi du, céc chét diét
6 khac, cac chét diéu hoa sinh truong cia thuc vat, chét diét ndm, chét trir sau, va céc
chit twong tu va c6 thé dugc bao ché v6i phan bén 16ng hodc chit mang phan bon rin,

dang hat phan tin nhu amoni nitrat, ure va céc chit tuong tu.
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III. Phwong phép st dung

Phuong phép phong trir ¢o thily sinh trong méi trudng nude, bao gdm viée dua
ché phdm chtra hop chit c6 cong thirc I v6i lugng hiru hiu diét ¢é vao méi trudng
nudgc

NRR,
Q1 | P
= OH
Ar N
(@)
I

trong do
Q: 1a H hodc F;
Q, 12 halogen véi diéu kién 12 khi Q, 13 H thi Q, 14 C1 hoic Br;

R; va R, doc lap 1a H, Clr-C6 alkyl, C;-C¢ alkenyl, C;-C¢ alkynyl,
hydroxy, C;-Cg4 alkoxy, amino, C;-C4 axyl, C;-C¢ carboalkoxy, C;-Cg alkylcarbamyl,
C;-Cg alkylsulfonyl, C;-Cgq trialkylsilyl hodc C,-C¢ dialkyl phosphonyl hodc R; va R,
cung v6i nguyén ti N tao ra vong no ¢d 5 hodc 6 canh; va

Ar 1a nhém aryl dugc thé nhiéu 1an dugc chon tir nhém bao gém cac
nhdédm cd cong thirc

a)

trong do
W, 1a halogen;

X; 1a F, Cl, Cy-C4 alkyl, C;-C4 alkoxy, Cy-C4 alkylthio, C;-C,
alkylsulfinyl, C;-C, alkylsulfonyl, C;-C,4 haloalkyl, C;-C4 haloalkoxy, C;-C,4 alkoxy-
C1-C4 alkyl dugc thé, C,-C, alkoxy-C;-C, alkoxy dugc thé, -CN, -NR;R, hoic axetyl
hodc propionyl dugc flo hoa;
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Y, 1a Ci-C4 alkyl, C;-C,4 haloalkyl, halogen hodac —CN, hoac,
khiX; va Y; cing nhau tao ra —O(CH,),O— trong d6 n = 1 hodc 2; va

R3;va R4 ddce lap 1a H hodc C-C, alkyl;
b)

trong do
W, 1a F hoéc CI,;

Xz l1a F, Cl, —CN,—NOz,Cl-C4 alkyl, Cl-C4 alkoxy, Cl-C4
alkylthio, C;-C4 alkylsulfinyl, C,-C, alkylsulfonyl, C,-C, haloalkyl, C,-C, haloalkoxy,
C;-C, alkoxy-C;-C, alkyl dugc thé, C;-Cy4 alkoxy-C;-C, alkoxy dugc thé,-NR;R, hoic

axetyl hodc propionyl dugc flo hoa;

Y, 1a halogen, C,-C, alkyl, C;-C,4 haloalkyl hodc —CN, hoac, khi
W, 1a F, X, va Y, cung nhau tao ra -O(CH,),0— trong d6 n = 1 hodc 2; va

R3;va Ry ddc 18p 1a H hodc C;-Cg alkyl; va

trong do
Y3 1a halogen, —CN hoéc —CFs3;

Z; la F, Cl, -CN,-NO,,C,-C4 alkyl, C;-C, alkoxy, C;-C,
alkylthio, C;-C, alkylsulfinyl, C;-C, alkylsulfonyl, C;-C,4 haloalkyl, C;-C,4 haloalkoxy,
C;-C4 alkoxy-C;-C, alkyl duoc thé, C;-Cy alkoxy-C;-Cy alkoxy dugc thé,—NR;R, hodc
axetyl hodc pfopionyl dugc flo hoa; va

R3va R4 ddce 18p 1a H, hodc C;-Cg alkyl,

va cac din xuat nong dung cia axit carboxylic.
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Céc hop chét ¢6 cong thic I dugc wu tién bao gdm:

NR;R,
Qq | X Q,
= OH
Ar N
@] I

trong do
Q: 1a H hoac F;
Q, 12 halogen v6i diéu kién 13 khi Q; 13 H thi Q, 12 Cl hoic Br;

R; va Ry ddc 1ap 1a H, C;-C¢ alkyl, C5-C4 alkenyl, Cs;-C4 alkynyl,
hydroxy, C;-C¢ alkoxy, amino, C;-C4 axyl, C;-Cq4 carboalkoxy, C;-C¢ alkylcarbamyl,
C1-Cq alkylsulfonyl, C;-Cq trialkylsilyl hodc C;-Cg4 dialkyl phosphohyl hodc R; va R,

cung vGi nguyén tr N tao ra vong no c¢d 5 hodc 6 canh; va

Ar 12 nhém aryl dugc thé nhiéu 1an c¢6 cong thic:

trong d6
W, 1a F hoac ClI;

X, la F, Cl, -CN,-NO,,C-C4 alkyl, C-C4 alkoxy, Ci-C4
alkylthio, C;-C, alkylsulfinyl, C;-C, alkylsulfonyl, C;-C, haloalkyl, C;-C, haloalkoxy,
C,-C4 alkoxy-C;-C,4 alkyl dugce thé, C;-Cy4 alkoxy-C;-C4 alkoxy duogc thé ~NR;R, hodc
axetyl hodc propionyl dugc flo hda;

Y, 1a halogen, C;-C, alkyl, C,-C, haloalkyl hodc —CN, hodc, khi
W, 1a F, X, va Y, cung nhau tao ra —O(CH,),O— trong d6 n = 1 hodc 2; va

R; va Ry dgc 1ap 14 H hodc C;-Cg alkyl;

va cac din xuét ndng dung clia axit carboxylic.
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Céc hop chét c6 cong thirc I duge dic biét uu tién bao gdm:

NRR,
Q1 | AN Q2
= OH
Ar N
0] I
. trong d6
Q; 1a H hoac F;
Q. 1aCl;

RyvaR,1aH;va

Ar 12 nhém aryl dugc thé nhidu 1an c6 cong thic:

trong do
X, 1a C;-C4 alkoxy;

va cac dan xuat ndng dung cua axit carboxylic, nhu dugce mo ta trong ban mo ta

nay. Theo mot sb phuong 4n, X, 13 metoxy. Theo cic phuong 4n nhit dinh, cic

phuong phap nay sir dung ché phim dugc mo ta trong ban md ta nay.

Theo mot phuong én khéc, cadc phuong phap va ché pham theo sang ché c6 thé

duoc dung trong viée phong trir hoan toan hoic mot phan nhidu cdy thiy sinh c6 hai
ndi trén mat nude, moc 1én khoi mit nude va chim dudi nude va co ven bo. Vi du, cac
cay ndi trén mit nuéc bao gdm, nhung kh6ng chi gi6i han &, béo tim thong thudong
(Lemna minor), tiéu bao thap (Limnophila sessiliflora), frog’s bit (Limnobium
spongia), béo hoa dau (Azolla caroliniana), béo tai chudt (Salvinia minima va S.

molesta), béo ong (Salvinia spp.), cdy luc binh (Eichhornia crassipes), béo tai tuong
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(Pistia stratiotes) va béo cam thong thuong (Wolffia columbiana); cac cady moc lén
khoéi mit nude bao gdbm, nhung khong chi gi6i han &, cdy sing vang (Nuphar luteum),
ciy hoa stng (Nymphaea spp.), ciy rau déu (Alternanthera philoxeroides), cdy sen
M§ (Nelumbo lutea), ciy bdn bon (Typha spp.), cdy rau muong (Ludwigia peploides),
cly rong xuong ca (Myriophyllum aquaticum), ciy nghé (Polygonum spp.), cb ning
(Eleocharis spp.), ciy diép tai hdng (Ludwigia palustris), cdy rau ma la sen
(Hydrocotyle umbellate), cdy sing Nhat (Nymphoides spp.), c nén (Schoenoplectus
spp.), ciy beo tay (Pontederia spp.), cdy rau mac (Sagittaria spp.) va cay rau nhut
(watershield) (Brasenia schreberi); cac cay chim dudi nudc bao gdm, nhung khong
chi gi6i han &, cdy rong ly hoa vang (Utricularia spp.), cay trdn chiu ngoc trai
(Micranthemum spp.), cdy rong dudi cho thong thuong (Ceratophyllum demersum),
rong dudi chdn Bic M§ thong thudng (Elodea canadensis), rong dudi chén Nam My
(Egeria densa), cdy La Han xanh (Cabomba caroliniana), rong duoi chon (Hydrilla
verticillata), rong d4 (Najas spp.), rong dam ldy (Potamogeton spp.) va cu thé hon 1a
rong dam 13y 14 xodn (Potamogeton crispus) va rong dam 13y Illinois (P. illinoensis),
rong ddm 14y than manh (horned pondweed) (Zannichellia palustris), cdy rau déing
(Bacopa spp.), rong xuong ci (Myriophyllum spp.) ké ca rong xuong c4 Au A (M.
spicatum), ciy he xoin hodc cdy he xoin My (Vallisneria americana), va rong xuong
ca 14 bién dbi (Myriophyllum heterophyllum); va co ldng vuc nudc ven bd
(Echinochloa crus-galli), va c6 nudc phuong nam (southern watergrass) (Hydrochloa
caroliniensis). Cac loai thuc vat dugc dic biét uu tién dé phong trir theo sang ché bao
gdm rong dudi chdn, rong xwong c4 Au A va rong dam lay 14 xodn.

Mai trudong nude cin duge xi ly bang phuong phdp theo séng ché thong
thuong s& 14 moi trudng nude ngot nhu ao, hd, dit ngap nudc, bé chira nuée, song,
sudi, muong hodc kénh tudi nude, mic dit cic moi trudng nudc khac cling c6 thé
duoc xit ly theo sang ché. Theo cac phuong 4n nhit dinh, méi trudéng nude khong bao
gbm rudng lua hodc canh dong lia. |

Theo mdt s6 phuong én, metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-carboxylat (halauxifen-metyl) va benzyl 4-amino-3-clo-5-
flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylat co thé dugc st dung dé
phong trir ¢6 dai khang hodc chiu thudc diét cd. Theo. cac phuong 4n khac, cac
phuong phap ndy s dung két hop metyl 4-amino-3-clo-6-(4-clo-2-flo-3-
metoxyphenyl)pyridin-2-carboxylat (halauxifen-metyl) hodc benzyl 4-amino-3-clo-5-
flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylat va ché phidm duoc mo ta

trong ban mé ta ndy ciing c6 thé dugc dung dé phong trir ¢é dai khang hodc chiu thube
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diét co. Co dai ¢6 tinh khang hodc chiu thudc 1am vi du bao g61n, nhung khong chi
giéi han &, céc kiéu sinh hoc khang hodc chiu dugc chét e ché axetolactat syntaza
(ALS) hoic axit axetohydroxy syntaza (AHAS) (vi du, imidazolinon, sulfonylure,
pyrimidinylthiobenzoat, = dimetoxy-pyrimidin,  triazolopyrimidin  sulfonamit,
sulfonylaminocacbonyltriazolinon), chit @c ché hé théng quang héa I (vi du,
phenylcarbamat, pyridazinon, triazin, triazinon, uraxil, amit, ure, benzothiadiazinon,
nitril, phenylpyridazin), chit e ché axetyl CoA carboxylaza (ACCaza) (vi du,
aryloxyphenoxypropionat, xyclohexandion, phenylpyrazolin), auxin tbng hop (vi du,
axit benzoic, axit phenoxycarboxylic, axit pyridin carboxylic, axit quinolin
carboxylic), chét tc ché van chuyén auxin (vi du, phtalamat, semicarbazon), chat e
ché hé théng quang héa I (v du, bipyridylium), chat trc ché 5-enolpyruvylshikimat-3-
phosphat (EPSP) syntaza (v du, glyphosat), chit c ché glutamin syntetaza (vi dy,
glufosinat, bialafos), chét trc ché ldp rap vi cdu tric hinh éng (vi du, benzamit, axit
" benzoic, dinitroanilin, phosphoramidat, pyridin), chét Gc ché nguyén phan (vi dy,
carbamat), chit @rc ché axit béo mach rat dai (VLCFA) (vi du, axetamit, cloaxetamit,
oxyaxetamit, tetrazolinon), chit wc ché tdng hop axit béo va lipit (vi du,
phosphodithioat, thiocarbamat, benzofuran, axit clocacbonic), chit tGc ché
protoporphyrinogen oxidaza (PPO) (vi du, diphenylete, N-phenylphthalimit,
oxadiazol, oxazolidindion, phenylpyrazol, pyrimidindion, thiadiazol, triazolinon), chat
trc ché sinh téng hop carotenoit (vi du, clomazone, amitrol, aclonifen, fluridone), chét
trc ché phytoen desaturaza (PDS) (vi du, amit, anilidex, furanon, phenoxybutan-amit,
pyridiazinon, pyridin), chit trc ché 4-hydroxyphenyl-pyruvat-dioxygenaza (HPPD) (vi
du, callistemones, isoxazol, pyrazol, triketon), chét e ché sinh tdng hop xenluloza (vi
du, nitril, benzamit, quinclorac, triazolocarboxamit), cac thudc diét co c¢6 nhiéu co ché
tac dong nhu quinclorac, va céc thudc diét cod chua duge phan loai nhu axit
arylaminopropionic, difenzoquat, endothall, va arsen hitu co. Co dai khang hodc chiu
thudc 1am vi du bao gbm, nhung khong chi gi6i han &, cac kiéu sinh hoc c6 tinh khéng
hodc tinh chéng chiu v6i mot hodc nhidu thudc diét co, cac kiéu sinh hoc c6 tinh
khang hoic tinh chdng chiu véi mot hodc nhiéu loai chét héa hoc, cac kidu sinh hoc ¢6
tinh khang hoac tinh chéng chiu véi mét hoidc nhidu co ché tac dong diét ¢o va cac
kiéu sinh hoc ¢6 mot hodc nhidu co ché khang hoic chéng chiu (vi du, tinh khang vi
tri dich hoic tinh khang chuyén hoa).

Hop chit c6 cong thirc I duoc ding can phai duge duy tri & muc hitu hiéu digt
c6 trong mdi trudng nude tiép xic véi thuc vat dich dé dat dugc tac dung phong trir.

Do d6, theo cac phuong phap duge wu tién theo sang ché, cac chit diét co s& duoc duy
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tri trong vung xtr ly hodc moi truong nudc can duoc xi 1y trong khoang thoi gian tir 1
dén 4 tuln, va theo cac phuong an dugc uu tién, trong it nhét khoang bdn tudn, va
thuong nam trong khodng tir bdn dén muoi sdu tudn hoic 1au hon. Néng dd chat diét
c6 ¢6 thé dugc duy tri, néu cin, dbi véi thuc vat dich dé bao dam hiéu qua, vi du,
thong qua viéc xir Iy 1an luot hodc xir Iy v6i lugng 16n, hodc bom lién tuc chét ndy.
" Céc phuong 4n duge mo ta va cac vi du duéi day chi nhim muc dich minh hoa va
khong lam giGi han pham vi ctia yéu cAu bao ho. Céc cai bién, str dung, hoic két hop
khac lién quan dén ché phim dugc mo ta trong ban md ta nay sé 1a hién nhién dbi véi
nguoi c6 trinh do trung binh trong linh vyc nay ma khong vuot qué y tudng va pham

vi ctia déi tugng dugc bao hd.

Vi du thwe hién sdng ché
Vidu 1. Phong trir rong dudi chdn

Phén ngon (dai 12 dén 15 xentimet (cm)) ctia rong dudi chén (HYLLI) dugc
trdng trong cdc chau nho (chidu dai 13,5 cm x dudng kinh 3,75 cm) chaa d4t mat duoc
cai tao bang phan bén Osmocote® gidi phong cham 14-14-14 (~2,5 gam (g)
Osmocote trén mdi kilogam (kg) dat). Khoang 5 dén 7 cm phan ngon kéo dai bén trén
trAm tich khi trdng, va 16p cat dwoc phu 1én trén dét trdng (siu ~2 cm). Sau do, céc
cdy dugc chuyén sang thfing acrylic dung tich 12 lit (L) d& dugc d6 day nude giéng.
Céc thung dugc gitt trong phong sinh truong vai chu ky sang 14:10 gid (h) ¢ nhiét 4
26°C (+2 °C). Cac cdy duoc dé phat trién trong 17 ngay (d) trude khi bét dau xir Iy véi
ba 1an lap lai. Cac cdy duge xir ly bang hop chét 1 (halauxifen-metyl) & 0, 10, 100,
1000 phan ty (ppb) mdi ndng do lip lai ba lan. Viéc xi Iy chi dwoc thuc hién mot lan.
Céc cay dugce thu hoach & 33 ngay sau lan xir ly ban dau. Khi thu hoach, céc ciy dugc
rira sach tao va duge dat trong tai gidy trong 10 sdy trong 2 ngdy & nhiét do 70°C. Khéi
lugng khé trung binh dugc x4c dinh va céc tri s6 trung binh duoc tach bang cach st
dung khac biét nho nhét c6 ¥ nghia (Bang 1).

Bang 1. Khéi lugng kho cudi cing ctia rong dudi chon (HYLLI) & trén mat dat & thoi
diém ba muoi-ba ngay sau khi tiép xtc dusi nude véi hop chit 1 & ba nong do khac
nhau.

Chét thir Mirc thir Khdi lugng kho (gam)*cta
nghiém nghi€ém (ppb) HYLLI
Hop chat 1 10 0,02b
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Hop chit 1 100 0,003ab
Hop chat 1 1000 Ob
Khong dugc 0 1,047 a
xu ly
LSD
(P0.05) 0,3266
Do lech 0,1795
chuan
CV 83,9

*C4c tri s6 trung binh tiép theo 13 chit c4i giong nhau 13 khéng khéc biét c6 y nghia (P
=0,5, LSD)

Phén ngon ctia rong dudi chén (HYLLI) dugc tréng trong dat duogc cai tao bang
phan bén Osmocote® trong chau nhé (chiéu dai 13,5 cm x dudng kinh 3,75 cm). Lép
cat 2,54 cm dugc pha 1én trén dét trdng. Cac chau chira rong dudi chdn duge dit vao
trong thung acrylic hinh tru dung tich 14 L da dugc d6 day nude giéng va duge dé cho
cdy sinh trudng nhe trude khi x ly. Sau do, cac thung dugce xu ly bang hop chét 1
(halauxifen-metyl 96 gam duong lugng axit trén mdi lit (g ae/l) huyén phu dic
(Suspension Concentrate - SC)) hoic hgp chét 2 (benzyl 4-amino-3-clo-5-flo-6-(4-clo-
2-flo-3-metoxyphenyl)pyridin-2-carboxylat (125 gam hoat chat trén mdi lit (g ai/l)
SC)) & ndng dd 50, 100 va 200 phin ty (ppb). TAt ca cac lan xi Iy dugc lap lai 4 1an.
Sau khi tiép xtic 25 ngay, cc cdy duoc thu hoach va khdi lugng dugc tinh va so sanh

v6i cly dbi ching khong duoc xir Iy bang hop chit (Bang 2).

Bang 2. Khéi luong khé cudi cing cta rong dudi chdn (HYLLI) & trén mat dit & bén

tudn sau 24 gid tiép xuc vai cac hop chét 1 va 2 & ba ndng dd khac nhau.

Chét thir Miic thir Khéi lugng kho (gam)*cia
nghiém nghi€m (ppb) HYLLI
Hop chit 1 50 0,02b
Hop chit 1 100 0,64ab
Hop chit 1 200 0b
Hop chit 2 50 0b
Hop chit 2 100 0b
Hop chat 2 200 0b
Khong duge 0 2,482
xu ly

*C4c chir cai chi viée xur Iy twong duong théng ké (kiém dinh t riéng &)

N =4 dbi v6i d6i chung khong duoc xir Iy va N = 3 dbi véi cdy xir Iy
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Vi du 2. Phong trir rong xwong ca AuAva rong dim iy 14 xoin

Phén ngon (dai 12 dén 15 cm) cua rong xuong c4 Au A (Eurasian watermilfoil
- MYPSP) va rong dam lay 14 xoin (curlyleaf pondweed - PTMCR) dugc trdng vao
trong cac chiau nhé (chiéu dai 13,5 cm x dudng kinh 3,75 cm) chira d4t mat duogc cai
tao bang phan bén Osmocote® giai phong cham 14-14-14 (~2,5 g Osmocote/kg dit).
Khoéng 5 dén 7 cm phan ngon kéo dai bén trén trdm tich khi trdng, va 16p cat duoc
pht 18n trén dit trdng (sdu ~2 cm). Sau d6, cac cdy duoc chuyén sang thung acrylic
dung tich 12 L di dugc d6 day nudc giéng. Cac cdy duge dé phét trién trong 7 ngay
truge khi bt dau xir 1y v6i ba lan lap lai. Cac cdy duge xir Iy bing hop chit 1
(halauxifen-metyl 96 g ae/L SC) & ndng d6 50, 100, 500 va 1000 ppb. Cac ciy dugc
thu hoach & ngay thir 40. Khi thu hoach, céc cdy duoc rira sach tao, ré va canh non
duoc tach ra va duge dat trong tii gidy trong 10 sdy trong 4 ngay & nhiét do 70°C, va
khdi luong khd dugce tinh va so sanh véi cdy ddi chimg khong duge xtr 1y bing hop
chit (Bang 3). |

Bang 3. Khéi luong khé ciia rong xuong ca Au A (MYPSP) va rong dam 1y 14 xoan
(PTMCR) & trén mit dit ba muoi ngdy sau khi dugc tiép xic v6i hop chét 1 trong 24

gio.
Chét thtr l\rf“}fléﬁ‘f Khdi luong khd (gam)*ciia Khéi lugng khd
nghiém (gppt-)) MYPSP (gam)*ciia PTMCR
Hop chat 1 5 0,000b 0,117a
Hop chét 1 10 0,000b 0,043ab
Hop chit 1 50 0,000b 0,000b
Hop chét 1 100 0,000b 0,000b
Khong duge 0 1,257a 0,087a
xu ly
LSD (P=0,05) 0,1191 0,0818
Do léch chuan 0,0655 0,0449
CV 26,05 91,1

*CAc tri s6 trung binh tiép theo 13 chit cai giéng nhau 13 khong khac biét c6 y nghia (P
=0,5, LSD)

Rong dudi chdn = Hydrilla verticillata (L.f)) Royle (HYLLI)

Rong xuong ci Au A = Myriophyllum spicatum L. (MYPSP)

Rong dam 13y 14 xoan = Potamogeton crispus L. (PTMCR)

Hop chit 1 = metyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-
carboxylat (halauxifen-metyl)
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Hop chit 2 = benzyl 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-
carboxylat

ppb = phén ty

Céc ché phidm va phuong phép trong yéu ciu bao hd kém theo khong bi giGi
han pham vi béi cic ché pham va phuong phép cu thé dugc mo ta trong ban mo ta
ndy, ma von duge du dinh dé minh hoa mét vai khia canh ctia yéu ciu bao hd va ché
phim va phuong phap bat ky tuong duong v& mit chirc ning dugc dy dinh ndm trong
pham vi cia yéu cau bao hd. Nhiu cai bién ciia ché phdm va phuong phap ngodi cac
ché phdm va phuong phap di chi ra va dugc mo ta trong ban md té nay duge du dinh
nim trong pham vi cia yéu cdu bao hd kém theo. Ngoai ra, trong khi chi céc ché phdm
va cdc budce phuong phép dién hinh nhét dinh boc 16 trong ban mé ta nay duge md ta
cu thé, cac td hop ciia ché pham va budc phuong phép khac cling dugc dy dinh nim
trong pham vi ctia yéu cdu bao ho kém theo, ngay ca khi khong dugc trich dan cu thé.
Do d6, tb hop céac buée, cac yéu td, cac thanh phﬁn, hodc cac phén tr ¢6 thé dugc dé
cép trong ban md ta nay mot cach rd rang; tuy nhién, cac t6 hop khac ciia cac budc,
céc yéu td, cac thanh phan, va cic phan tir ciing duge bao gbm, mic du khong duoc
néu rd. Thudt ngit “chira” va cic bién thé clia né dugc st dung trong ban md ta nay
duoc ding mot cach ddng nghia vai thudt ngir “bao gdbm” va cac bién thé ctia n6 va 1a
thuét ngt m&, khong mang tinh gi¢i han. Mdc du cac thudt ngir “chta” va “bao gb6m”
duogc st dung trong ban md ta nay d& mo ta cac phuong an khac nhau, cac thuat ngit
“v& co ban dugc ciu thanh tir” va “dugc ciu thanh tir’ 6 thé duogc st dung thay cho
“chura” va “bao gdm” dé tajo ra cac phuong an cu thé hon theo séng ché va ciing duoc
boc 19. Triur trong ph?m vi du, hodc trir khi dugc chi r3, tit ca cac s6 chi s6 luong thanh
phén, diéu kién phén tng, v.v. dugc dung trong phé“ln mo ta va yéu cAu bao ho 12 nhim
dé chi murc ti thiéu chu khong nhim giGi han pham vi cla séng ché, cAn dugc hiéu

theo cac con sb c6 nghia va cac phuong phép lam tron thong thuong.
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YEU CAU BAO HQ

1. Phuong phap phong trir co thiy sinh trong méi trudng nude, bao gdm viéc dua ché

pham chtra hop chat ¢ cong thure I véi lugng hitu hiéu diét cd vao mdi trudng nude

NR4R,

trong do
Q;1a H hodc F;
Q- 1a halogen véi diéu kién 12 khi Q; 1a H thi Q; 1a Cl hoéc Br;

R; va R, doc 14p 1a H, C;-Cq4 alkyl, C3-C4 alkenyl, C;-Cq alkynyl,
hydroxy, C;-Cs alkoxy, amino, C;-C4 axyl, C;-C¢ carboalkoxy, C,-C¢ alkylcarbamyl,
C,-Cs alkylsulfonyl, C;-Cg trialkylsilyl hodc C;-C¢ dialkyl phosphonyl hodc R; va R,

cung véi nguyén t N tao ra vong no c6 5 hodc 6 canh; va
Ar 1a nhém aryl dugc thé nhiéu 1an duogc chon tir nhém bao gém:

a)

trong do
W 1a halogen;
X1 la F, Cl, Cl—C4 akal, Cl-C4 alkoxy, Cl—C4 a]kylthio, Cl-C4
alkylsulfinyl, C,-C, alkylsulfonyl, C;-C4 haloalkyl, C;-C, haloalkoxy, C;-C, alkoxy-
C,-Cy alkyl duoc thé, C,-C, alkoxy-C;-Cy4 alkoxy dugc thé, —CN, -NR;R, hoic axetyl

hodc propionyl dugc flo hoa;
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Y, la C;-Cy4 alkyl, C;-C,4 haloalkyl, halogen hodc —CN, hoac, khi
X, va Y két hop cung nhau, tao ra —O(CH,),O— trong d6 n = 1 hodc 2; va

R3 va R4 ddc 1dp 1a H hoac C;-C, alkyl;

b)

trong do
W, 1a F hodc Cl;

X2 l1a F, Cl, —CN, —NOz, CI-C4 alkyl, Cl-C4 alkoxy, Cl-C4
alkylthio, C;-C, alkylsulfinyl, C,-C, alkylsulfonyl, C;-C, haloalkyl, C;-C,4 haloalkoxy,
Cy-C4 alkoxy-C;-C4 alkyl dugce thé, C,-C, alkoxy-C;-C4 alkoxy duogc thé, —-NR;R,

hodc axetyl hodc propionyl dugc flo hoa;

Y, 1a halogen, C;-C, alkyl, C;-C,4 haloalkyl hodc —CN, hoac, khi
W, 1A F, X, va Y, két hop cung nhau, tao ra -O(CH,),0— trong d6 n = 1 hodc 2; va

Rz va R4 ddc 1ap 1a H hodc C;-Cg alkyl; va

trong d6
Y3 1a halogen, —CN hodc —CFj;

Z; 1a F, Cl, -CN, -NO,, C-C4 alkyl, C;-C4 alkoxy, C;-C4
alkylthio, C;-C, alkylsulfinyl, C;-C, alkylsulfonyl, C;-C, haloalkyl, C;-C4 haloalkoxy,
C,-C4 alkoxy-C;-Cy4 alkyl duoc thé, C;-C, alkoxy-C;-Cy4 alkoxy duoc thé, -NR;R,
hodc axetyl hodc propionyl dugc flo hoa; va

R3va R4 ddc 18p 1a H, hodc C;-Cg alkyl;

va cdc dan xuat nong dung cia nhom axit carboxylic.
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trong dd, ¢6 thuy sinh nay dugc chon tir thyc vat thiy sinh chim duéi nude .

2. Phuong phép theo diém 1, trong d6 hop chét c6 cong thirc I

Q1 AN QZ
= OH
Ar N
0 I
trong do °
Q:1a H hoac F;

Q, 1a halogen véi diéu kién 1a khi Q; 1a H thi Q, 1a Cl hogc Br;

Ry va R, doc 1ap 1a H, C;-Cq alkyl, C;-Cy alkenyl, C;-Cq alkynyl,
hydroxy, C;-Cs alkoxy, amino, C,-C¢ axyl, C;-C¢ carboalkoxy, C;-C¢ alkylcarbamyl,
C;-Cs alkylsulfonyl, C;-Cg trialkylsilyl hodc C;-Cg dialkyl phosphonyl hodc R; va R,

cung voi nguyén tir N tao ra vong no ¢6 5 hodc 6 canh; va

Ar 12 nhém aryl dugc thé nhiéu 1an c6 cong thirc:

trong do
W, 1a F hoac Cl;

X2 l1a F, Cl, —CN, —NOz, Cl-C4 alkyl, Cl-C4 alkoxy, Cl-C4
alkylthio, C;-C, alkylsulfinyl, C,-C,4 alkylsulfonyl, C;-C,4 haloalkyl, C;-C4 haloalkoxy,
C;-C4 alkoxy-C;-C4 alkyl dugce thé, C;-C, alkoxy-C;-C,4 alkoxy duogc thé, -NR;R,

hodc axetyl hodc propionyl dugc flo hda;

Y, 1a halogen, C;-C4 alkyl, C-C, haloalkyl hodc —CN, hodc, khi
W, 14 F, X, va Y, két hop cuing nhau, tao ra —O(CH,),0— trong d6 n = 1 hodc 2; va

R3va R4 ddc 18p 1a H hodc C;-Cg alkyl;

va cac dan xuat nong dung ciia nhém axit carboxylic.
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3. Phuwong phap theo diém 1, trong d6 hop chit c6 cong thirc I

NR4R,
Q4 N Q,
= OH
Ar N
®) I

trong do
Q; 1a H hodc F;
Q laClL
R;vaR,1aH;va

Ar 13 nhém aryl dugc thé nhidu 14n ¢6 cong thic:

trong dé
W, 1a F;
X, la Cy-C4 alkoxy;
Y,1acClL
va cac din xuft néng dung ctia nhom axit carboxylic.

4. Phuong phap theo diém 1, trong d6 co thiy sinh bao gbm rong dudi chdn, rong dam

lay 14 xodn hodc rong xuong ca Au A.

5. Phuong phép theo diém bat ky trong s cac diém 1-4, trong d6 hop chit c6 cong
thic I 14 metyl 4-amino-3-clo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-carboxylat
(halauxifen-metyl).

6. Phuong phéap theo diém bét ky trong sd cac diém 1-4, trong d6 hop chét ¢ cong

thdc I 1a benzyl 4-amino-3-clo-5-flo-6-(4-clo-2-flo-3-metoxyphenyl)pyridin-2-

carboxylat.
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7. Phuong phép theo diém bét ky trong sb cac diém 1-6, trong d6 muc dd pha loing
cubi cung cta hop chit ¢6 cong thic I trong moi trudong nude nam trong khoang tir 5
phan ty (ppb) dén 2000 ppb, &t hon 14 nam trong khoang tir 5 phan ty (ppb) dén 200
ppb.

8. Phuong phap theo diém bat ky trong sb cac diém 1-6, trong d6 muc do pha loing
cubi cling cia hop chét ¢ cong thirc I trong moi trudng nude nhé hon 1000 phin ty

* {ppb), tot hon 12 nhé hon 200 ppb.

9. Phwong phép theo diém bt ky trong s6 cac diém 1-8, trong d6 hop chit c6 cong
thirc T dugc ding cing v6i mot hodc nhidu hop chét diét ¢é khac dé phong trir nhidu

thuc vat khong mong mubn hon.

10. Phuong phép theo diém 9, trong d6 hop chét diét co bd sungbao gdm mdt hodc
nhiéu hop chét diét cé dugc chon tir nhém bao gdm diquat dibromua, mudi dong,
endothal, flumioxazin, carfentrazone-etyl, fluridone, topramezone, 2,4-D, mubi 2,4-D
cholin, triclopyr, mudi triclopyr cholin, penoxsulam, imazamox, bispyribac-natri, va

cac mudi hogc este ndng dung cua ching.

11. Phuong phép theo diém bat ky trong s6 cac diém 1-10, trong d6 c6 thay sinh bao

gdm c6 dai c6 tinh khang hoic chiu thudc diét co.

12. Phwong phép theo diém 11, trong d6 c6 dai c6 tinh khang hoic chiu thudc 13 kiéu
sinh hoc c6 tinh khang hodc tinh chéng chiu v6i mot hodc nhiéu hop chét diét co hodc
mot hodc nhiéu nhém hod hoc, hodc chét Gc ché c6 mot hodc nhiéu co ché tac dong
diét co.

13. Phuong phap theo diém 11 hoic 12, trong d6 ¢é dai c6 tinh khang hodc chiu thudc
13 kidu sinh hoc khang hosc chiu duge chét e ché axetolactat syntaza (ALS) hoic axit
axetohydroxy syntaza (AHAS), chit trc ché hé théng quang hoéa II, chit wc ché axetyl
CoA carboxylaza (ACCaza), chit wc ché hé théng quang hoa I, chit @c ché 5-
enolpyruvyl-shikimate-3-phosphat (EPSP) syntaza, chit ¢ ché lip rép vi ciu tric
hinh éng, chét wc ché tdng hop lipit, chat &rc ché protoporphyrinogen oxidaza (PPO),
chét we ché sinh tdng hop carotenoit, cht tiy rira, chit tc ché axit béo mach rat dai
(VLCFA), chét tc ché phytoen desaturaza (PDS), chét trc ché glutamin syntetaza, chat
trc ché 4-hydroxyphenyl-pyruvat-dioxygenaza (HPPD), chét trc ché nguyén phén, chit
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trc ché sinh tdng hop xenluloza, cic hop chit diét co c6 nhiéu co ché tic dong,

quinclorac, axit arylaminopropionic, difenzoquat, endothall hodc arsen hitu co.
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