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(54) PHUONG PHAP LAM GIAM TINH POC THUC VAT CUA HOP CHAT O VI
TRI CUA CAY TRONG
(57) Sang ché dé cap dén phuong phap lam giam tinh doc thuc vat clia hop chat cé cong
thirc chung (I) ¢ vi tri ctia cdy trong:
R2 R1

" ey

trong do:

R! 1a alkyl, halogen, hoac CN;

R? 1a 4,5-dixyanoimidazol 2-yl, haloalkyl, hodc S(O),,R’;

R3 la hydro, halogen, NR®R® S(O),R!°, C(O) R'!, alkyl, haloalkyl, OR!?, hoic

N:CR13R14;

mdi nhom R* va R doc 1ap 1a hydro, halogen, haloalkyl, CN, hoic NO,;

R> 1a hydro, halogen, haloalkyl, haloalkoxy, hodc S(O),R!>; mdi nhém R7, R10, R!12 yva R!S
doc lap 1a alkyl hodc haloalkyl;
moi nhom R8 va R® doc 1ap 1a hydro, alkyl, alkenyl, haloalkyl, metoxy cacbonyl, hodc
S(0),CFs;
moi nhom R!! va R4 doc 1ap 1a hydro hoic alkyl;

R!3 1a nhom phenyl tiy v duoc thé bang mot hodc nhiéu nguyén tir halogen hodc thanh
phﬁn duoc chon tir OH, alkyl, alkoxy, va xyano; va m, n, p, va q doc 1ap 1a 0,1, hodc 2;

nhom alkyl, haloalkyl, haloalkoxy va alkenyl c6 tir 1 dén 12 nguyén tir cacbon; va
phuong phap nay bao gdm budc sir dung hop chit co cong thie chung (I) cing v6i phan
bon trén co s6 nito & vi tri néu trén.
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Linh vuc k¥ thuit dwgc dé cap

Sang ché d& cap dén ché phdm hoa nong va phuong phép lam gidm tinh doc
thuc vat ctia hop chit & vi tri ctia cdy trong, cu thé hon 1a @& cép dén ché phdm héa
nong chira hop chit c6 hoat tinh trir sdu va phan bén.

Cu thé, sang ché dé cap dén ché phim chira mdt hodc nhiéu thude trir sdu N-aryl
pyrazol va mdt hodc nhidu phan bon trén co s& nito. Sang ché con dé cap dén phuong

phap céi thién hiéu qua trir sdu cua ché pham nay va céi thién nang suit cia cdy trong.

Tinh trang ky thuit ciia sing ché

Céc hop chét N-aryl pyrazol la da biét trong linh vuc nay va dugc st dung rong
rdi 1am thudc trir su. Cac hop chat nay di duoc boc 16 va md ta trong US 5232940.
Phd réng ctia chiing cho phép phong trir hitu hiéu nhiéu loai sinh vét gy hai cdy trong
bao gém kién, bo canh cling, bo chét, tic, bo tri, su hai 1, bo voi voi, dé dii, va cu thé
12 mdi va gian. Cac hop chat N-aryl pyrazol c6 tic dung ngdn chin con dudng vén
chuyén ion clorua va do d6 phé v& hé than kinh trung wong ctia con trung dich.

EP0822746 boc 16 phuong phap xir 1y cay trong dé gay dap tng diéu hoa sinh
trudng bang cach sir dung lugng khong c6 tinh doc thuc vét cia hop cht N-aryl
pyrazol cho cay trong nay.

D3 phat hién dugc ring ché phdm chira mot hodc nhiéu hop chat N-aryl pyrazol
va phan bon trén co s¢ nito ¢d hiéu qua trir sdu duge cai thién dang ké va ning suat
cdy trong duge gia ting. Phan bén cd thd 6 tac dung 1am “chat bao vé”, nghia 1a 1am
giam dén muc tbi thiéu dap tmg c6 hai clia cdy trdng véi thube trir sdu N-aryl pyrazol.
Do d6, ché phim nay lam giam hodc loai trir ddng ké tac dung phu hodc mirc d hu hai
cdy trdng do viéce str dung lugng hitu hidu ¢6 tac dung trir sdu cua cac thudc trir sau N-
aryl pyrazol gy ra. N6i theo cach khac, phin bon lam gia ting stc chiu dung cua ciy
trdng véi thude trir sdu N-aryl pyrazol. Ngoai ra, da phat hién duoc ring viée st dung
thudc trir sdu N-aryl pyrazol va phan bén trén co s& nito dé xur 1y két hop cho cdy trong
¢6 hiéu qua phong trir sdu dugc cai thién dang ké va lam ting nang suat cay trong dang
ké.
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Ban chit k§ thuit ciia sing ché
Do d6, theo khia canh thir nhit, sing ché d& xuit ché phim thubc trir sau chira:
a) luong hitu hiéu c6 tic dung trir sdu clia mdt hodc nhidu hop chit c6 cong thirc

chung (I):

R2 R’
7\
3 _N
RSN
R4 RS
5
R @)

trong d6:

R! 14 alkyl, halogen, hoic CN;

R*1a 4,5-dixyanoimidazol 2-yl, haloalkyl, hodc S(0).R’;

R® 1a hydro, halogen, NR®R’, S(0),R", C(0) R"", alkyl, haloalkyl, OR', hoic

N=CR*R" :

mdi nhém R* va R® doc 1ap 1a hydro, halogen, haloalkyl, CN, hodc NO,;

R’ 1a hydro, halogen, haloalkyl, haloalkoxy, hogc S(O),R";

mdi nhém R’ R'%, R'? va R"® ddc lap 1a alkyl hoic haloalkyl;

mdi nhém R® va R’ doc 14p 14 hydro, alkyl, alkenyl, haloalkyl, alkoxycacbonyl,

hodc S(0),CFs3;

mdi nhém R'! va R doc 14p 13 hydro hodc alkyl;

R' 1a nhém phenyl ty y duoc thé bing mot hodc nhiéu nguyén tir halogen

hodc thanh phén dugc chon tir OH, alkyl, alkoxy, va xyano; va

m, n, p, va q doc 1ap 1a 0, 1, hodc 2;

va
b) it nhat mdt phan bon trén co s nito.

Theo khia canh khéc, sang ché dé& xudt phwong phap bao vé cdy trong chong lai
sau bo dé lam ting ning suit, phuong phap nay bao gém budc sir dung hop chit c¢é
hoat tinh trir sdu c¢6 cdng thitc chung (I) nhu dugc xac dinh trén day va phan bon trén
co s nito cho cdy trong hodc bd phan clia n6 hoic xung quanh cy nay.

Theo mot khia canh khac nira, sang ché dé xuit phuong phap 1am giam tinh doc

thue vat ctia hop chit c6 cong thirc chung (I) nhu duge md ta trén ddy & vi tri cla cay
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trdng, phuwong phap nay bao gdm budc sir dung hop chit ¢6 cong thirc chung (I) nhu
da xac dinh trén day cung vdi phan bon trén co sd nito & vi tri néu trén.
Theo mot khia canh khéc nita, sang ché dé xuét phan bon trén co s& nito dé 1am

giam tinh ddc thuc vat cta hop chit c6 cong thirc chung () nhur d3 xac dinh trén day.

MB& ta chi tiét sang ché

Sang ché st dung phan bén trén co s& nito d& 1am tang hidu qua trlr sdu cla
thanh phin hoat tinh 1a hop chat N-aryl pyrazol. Nito 1a thanh phan chu yéu trong phan
bon va d3 duoc mod ta chi tiét trong Sb tay héa chit néng nghiép: the Farm Chemicals
Handbook, 1992 Ed. trang B23. Céac phén bon trén co s& nito cd ban tri thudong bao
gdm cac mudi amoni (vi du, phosphat, sulfat, clorua), nitrat, amoniac khan, ure, dung
dich nito (ké ca dung dich ure amoni nitrat), va hdn hgp ctia chiing. Cac phan bén nay
¢6 thé duoc tao ra bing cac phuong phap da biét trong linh vuc nay.

Céc hdn hop cua thudc trir sdu va phan bén da biét trong linh vuc ndy & dang
hat, vién nén, dang que va phién moéng. Tuy nhién, tinh ning ctia cic san phim nay 13
khong thoa dang, cu thé 1a dbi vai vide sir dung trong ndng nghiép trén quy md 16n. Vi
du, patent My s6 US 5783203 mé ta hdn hop chira cac phan bén va cht chu van hoic
chét dbi khang ctia thu thé nicotin axetylcholin ctia céc con tring. Hon hop ndy & dang
que nén thich hgp cho viéc bdo vé cdy canh trdng trong nha. Tuy nhién, hén hop nay
khong thich hop dé st dung trong néng nghiép.

Céc ché phim phén bén c6 tac dung trir siu ding dé phun da duoc mb ta trong
Cong bd don yéu cau cdp patent My sé US 2006/0166939. Tuy nhién, sw c6 mit ctia
céc mudi cua axit manh gy hu hai cho cdy trdng khi ché pham nay duge st dung.

D3 phat hién dugce ring viée sit dung ché phim theo sang ché lam giam dang ké
su tac dong dén moi truong va gidm bdt cong vide cho ngudi nong dan. Quan trong
hon, ché phim theo sang ché ¢6 hiéu qua trir siu ting 1én dang ké so véi cac ché pham
chira N-aryl pyrazol da biét, didu nay lai 1am ting d4ng ké ning suét cdy trong. Cu thé,
da phat hién duoc ring sy ¢6 mit ca phan bon trén co sé nito 1am giam tinh doc thuc
vét ctia hop chét c6 hoat tinh c6 cong thiic chung (I), dan dén muc d6 hu hai cta cay
trdng dich giam di va ning suét ting lén.

Ché phim theo sang ché chita mdt hodc nhiéu hop chit c6 hoat tinh trir sau c6

cbdng thtrc chung (I), nhu dd néu trén day. Trong cac hgp chét c6 cong thirc chung (1),



24551

céc g alkyl, haloalkyl va haloalkoxy c6 thé chira s6 luong nguyén tir cacbon thich
hop bit ky, trong d6 t&t hon néu cac gbe nay c6 tir 1 dén 12 nguyén tir cacbon, tt hon
nita 1a tir 1 dén 8 nguyén tir cacbon, dic biét tot hon 14 tir 1 dén 4 nguyén tir cacbon.
Cac nhom dugc uu tién la metyl, halometyl, halometoxy, etyl, haloetyl, haloetoxy,
propyl, halopropyl va halopropyl.

Tuong tu, cic gbe alkenyl c6 mit trong hop chat cé cong thirc chung (I) ¢6 thé
chira s lugng nguyén tir cacbon thich hop bét k¥, trong d6 t&t hon néu cac gbe nay c6
tir 1 dén 12 nguyén tit cacbon, t5t hon nira 1a tir 1 dén 8 nguyén tir cacbon, dac biét tbt
hon 1a tir 1 dén 4 nguyén tir cacbon. Cac nhém dwgc wu tién 1a nhém etenyl va nhém
propenyl.

Cac nhém alkyl, alkenyl, haloalkyl va haloalkoxy c6 mdt trong hop chét c6

“cdng thirc chung (I) c6 thé 1a nhém c6 mach thing hodc mach nhénh.

Céc nhém chira halogen c6 mit trong hop chit ¢ cong thirc chung (I) c¢6 thé
chira mot hodc nhiéu nguyén tir halogen thich hop, trong d6 cac gbc flo hoic clo 1a
duogc uu tién.

Trong céc hop chat c6 cong thirc chung (I), t6t hon néu R' duoc chon tir metyl,
halogen, cu thé 13 gbc flo hoic clo, hoic CN. Céc hop chit c¢6 cong thirc chung (I)
dugc wu tién 14 cac hop chét trong d6 R' 1a CN.

Ngoai ra, trong cac hop chét c6 cong thire chung (I), t6t hon néu R? duoc chon
tir 4,5-dixyanoimidaxol-2-yl, gbc halometyl, cu thé 1a metyl dugc thé bing mdt hoic
nhiéu géc flo hoic clo, hodc nhém cé cong thirc chung S(0),R”. Trong cic nhém ¢
cong thirc S(0),,R’, m ¢6 thé 1a s6 nguyén nim trong khodng tir 0 dén 2, trong d6 céc
nhém c6 m bing 1 12 duoc wu tién. R7 ¢ thé 13 nhém alkyl hozc haloalkyl, trong d6
nhém haloalkyl duoc wu tién, cu thé 1a cic nhém haloalkyl chita mdt hoic nhiéu
nguyén tir flo. Cac hop chét c6 cong thirc chung (I) dwoc wu tién ddc biét 1a cac hop
chét trong d6 R’ 1a metyl mang mot hodc nhiéu nhém thé flo, dic biét 1a CF;.

R® ¢6 mit trong cic hop chit co cong thirc chung (I) 1a nhém duge chon tir
hydro, halogen, NR®R®, S(0),R"°, C(0) R"), alkyl, haloalkyl, OR', hoic N=CR"’R'*.
Néu c6 mit dudi dang halogen, t5t hon néu R* 1a clo hoic flo. Trong cac hop chét
trong d6 R* 14 nhém c6 cong thirc S(0),R', t6t hon néu n bang 1 va tét hon néu R'® 1a
nhém metyl hodic nhém metyl mang mdt hodc nhiéu halogen, tt hon néu 1a flo hoic

clo. Trong céc hop chét trong d6 R? 1a nhém cé cong thirc C(O) R', tét hon néuR'" 14
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hydro hodc metyl. Theo céch khéc, R? ¢6 thé 13 nhém alkyl, tily y mang mdt hodc
nhiéu nhém thé halogen, trong d6 cac nhém duge wu tién 1a nhém metyl hodic nhém
metyl mang mdt hodc hhidu halogen, t6t hon néu 1a flo hodc clo. Trong cc hgp chét
¢6 cong thire chung (1) trong d6 R® 14 nhém ¢6 cong thire OR'%, R 1a nhém alkyl, tiy
y mang mot hodc nhiéu nhém thé halogen, v4i cac nhém duge uu tién 12 nhém metyl
ho#c nhém metyl mang mot hodc nhiu halogen, tSt hon néu 1a flo hogc clo. Theo cach
khac, R® ¢6 thé 1a nhém co cong thire N=CR"R", trong d6 R" 1a gdc phenyl tuy y
duoc thé bﬁng mot hodc nhiéu halogen, t5t hon néu 1a clo hoic flo, OH, alkyl, tdt hon
néu 1 metyl, alkoxy, t6t hon néu 1a metoxy, va xyano.

Céc hop chit c¢6 cong thirc chung (I) duge dic biét uwu tién 1a cac hop chét trong
d6 R® 12 nhém c6 cong thirc NR®R’. Trong céc nhém nay, R® va R’ ¢6 thé doc 1ap dugc
chon tir hydro, alkyl, t6t hon néu 1a metyl, alkenyl, t6t hon néu 13 etenyl hoic
propenyl, tily ¥ ¢6 mdt hoic nhiéu mach nhanh metyl, haloalkyl, t6t hon néu 12 nhém
metyl mang mdt hodc nhiéu nguyén tir flo hodc clo, alkoxycacbonyl, t6t hon néu 1a
metoxy cacbonyl, hodc S(O),CF3, t6t hon néu trong d6 q bang 1. Pic biét dugc wu tién
néu R’ 1a nhém c6 cong thire NR*R’, trong d6 ca nhém R® va R’ déu 1a hydro (-NH,).
Theo phuong 4n khac, R? 1a nhém c6 cong thirc NR®R’, trong @6 R® 1a hydro va R® 1a
nhém alkenyl, cu thé 1a propenyl mang mach nhanh metyl.

Trong céac hop chit ¢ cong thire chung (1), R* va R® ¢6 thé 13 hydro, halogen,
haloalkyl, t6t hon néu 1a nhém metyl mang mot hoic nhiéu nguyén tir flo hoc clo,
CN, hodc NO,. Cac hop chit duoc dic biét vu tién dé dua vao ché phém theo sang ché
1a cac hop chét trong d6 ca R* va R® du 14 halogen, cu thé 13 cling 13 halogen, t6t hon
néu 1a clo.

R’ trong céc hop chét c6 cong thire chung (I) c6 thé dwoc chon tir hydro,
halogen, t5t hon néu 14 clo hoic flo, haloalkyl, t6t hon néu 13 nhém metyl mang mot
ho#c nhidu nguyén tir flo hoic clo, haloalkoxy, t6t hon néu 1a nhém metoxy mang mot
hodc nhiéu nguyén tir flo hodc clo, hodc S(O)pRIS. Tbt hon, néu khi R’ 12 nhém ¢6
cong thirc S(O)pR15 , p bing 1 va R" 1a nhém metyl hoic nhém metyl mang mot hogdc
nhiéu nguyén tit flo hodc clo. Pic biét duoc uu tién néu R’ 12 nhém metyl mang ba
nhém thé halogen, cu thé 1a CFs.

Vi du vé céc hop chét c6 cong thire chung (I) dwoc wu tién dé dua vao ché phdm

theo sang ché bao gdm cac hop chét sau:
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5-amino-1-(2,6-diclo-a,a,0-triflo-p-tolyl)-4-[(triflometyl)sulfinyl]pyrazol-3-
cacbonitril (fipronil);

1-(2,6-diclo-a,a,a-triflo-p-tolyl)-5-(2-metylalylamino)-4-
[(triflometyl)sulfinyl]pyrazol-3-cacbonitril (flufiprol);

5-amino-1-(2,6-diclo-a,a,0-triflo-p-tolyl)-4-[(etyl)sulfinyl]pyrazol-3-cacbonitril
(ethiprol);

1-[5-amino-1-(2,6-diclo-a,a,0-triflo-p-tolyl)-4-(metylsulfinyl)pyrazol-3-
yl]etanon (axetoprol);

(RS)-[O-1-(4-clophenyl)pyrazol-4-yl O-etyl S-propyl phosphorothioat]
(pyraclofos);

1-(2,6-diclo-a,a,a-triflo-p-tolyl)-4-(flometylthio)-5-
[(pyrazinylmetyl)amino]pyrazol-3-cacbonitril (pyrafluprol);

1-(2,6-diclo-a,a,a-triflo-p-tolyl)-4-(diflometylthio)-5-[(2-
pyridylmetyl)amino]pyrazol-3-cacbonitril (pyriprol);

3-metyl-1-phenylpyrazol-5-yl dimetylcarbamat (pyrolan); va

(E)-1-(2,6-diclo-0.,0,0-triflo-p-tolyl)-5-(4-hy droxy-3-metoxybenzylidenamino)-
4-triflometylthiopyrazol-3-cacbonitril (vaniliprol).

ba phat hién dugc réng ché phém theo séng ché 13 cach dic biét hiru hiéu dé tao
ra hop chit 5-amino-1-(2,6-diclo-a,a,a-triflo-p-tolyl)-4-[(triflometyl) sulfinyl]pyrazol-
3-cacbonitril, c6 tén thuong goi 1a fipronil.

Hop chit ¢6 cong thiic chung (I) ¢6 thé c¢6 mit trong ché phim theo sing ché
véi luong trong khoang lugng rong, tuy thude vao cac yéu t6 nhu cach st dung va muc
dich cudi cta ché phim nay khi xir 1y & vi tri. Tét hon, néu hop chit co cong thirc
chung (I) c6 mit trong ché phdm ndy véi luong ndm trong khoang tir 0,5 dén 80%
trong luong, t6t hon nita 14 tir 1 dén 50% trong luong.

Ché phidm theo sang ché con chira mot hodc nhiéu phan bén trén co s& nito.
Thuit ngit “phén bon trén co s& nito” dung dé chi chét dinh dudng chu yéu chira nito
can thiét cho tat ca cac cdy trdng véi lugng dang ké cho su sinh truéng cua cdy nay.
Phan bén trén co s& nito thich hgp bat ky c6 thé duge dua vao ché phdm nay. Tt hon,
néu phan bén trén co s nito duge chon tir cac mudi amoni nhu amoni sulphat, cac
mudi nitrat, phosphat, amoniac khan, dung dich amoniac, phan bon chira nito long,

ure, san pham ngung tu ure-formaldehyt, ure amoni nitrat, cic axit amin, va cac muoi
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nitrat kim loai nhu natri nitrat, kali nitrat, canxi nitrat, va magie nitrat. Tuy y, cac mubi
cta chét dinh dudng vi lugng (tét hon néu 1a mangan, magie, sit, bo, déng, kém,
molybden, va/hodc coban) va cac hormon thuc vat (vi du, vitamin B1 hodc axit indol-
3-axetic) c¢6 thé duoc thém vao.

Phéan bén trén co sé nito c6 thé c6 mit trong ché phdm theo sang ché véi lugng
thich hop bat ky, va thuong c6 mit véi luong nim trong khoang 0,5 dén 50% trong
lwong, tdt hon nita 12 tir 2 dén 40% trong lwong, dic biét t6t hon 1a tir 5 dén 20% trong
luong.

Hop chét ¢6 cong thirc chung (I) va phan bén trén co s& nito c6 thé ¢6 mait
trong ché phdm theo sang ché hoic dugc st dung véi ty 1€ twong Gng cua hai thanh
phan nay bit ky. Cu thé, tot hon néu ty 1¢ trong lugng cla hai thanh phin trong ché
phdm ddc 1ap nim trong khoang tir 100:1 d&én 1:100, tot hon 1a tir 1:20 dén 20:1.

Hop chit c¢6 cong thirc chung (I) va phan bén trén co s& nito c6 thé duoc sir
dung trong mot ché phim hoic trong céc ché phadm riéng biét. Trong truong hop dugc
st dung & dang cac ché phim riéng biét, hop chét c6 hoat tinh trir sdu c6 cong thirc
chung (I) va phén bon trén co s& nito ¢ thé duoc st dung 14n luot, riéng ré hoic dong
thoi.

Ché phim theo sang ché co thé tily y chira mot hodc nhidu chét phu trg. Céc
chit phu trg dwoc st dung trong ché phdm niy va lugng clia ching s& try thude vao
loai ché pham va/hodc cach ma trong d6 ché phim nay can duoc st dung boi ngudi
dung cudi. Céc chét phu tro thich hop 1a tAt ca cAc thanh ph?m hozc chét phu trg cong
nghé thong thuong nhu cac dung moi, chét hoat ddng bé mit, chat 6n dinh, chét chéng
tao bot, chat chéng dong, chit bao quan, chét chéng oxy hoa, chét tao mau, chét 1am
dac va chit don tro. Cac chit phu trg nay la da biét trong linh vuc va c6 san trén thi
truong. Viéc st dung ching trong viéc tao ra ché phdm theo sang ché s& trd nén ro
rang v6i ngudi 6 hiéu biét trung binh trong linh vuc niy.

Ché phdm theo sang ché c¢6 thé chira mot hosc nhidu dung moi. Dung mdi c6
thé 13 dung mdi hitu co hodc vo co. Cac dung mdi thich hop duge chon tir tit ca cac
dung moi thong thudng ma chung hoa tan hoan toan céc chét c6 hoat tinh héa nong
dugc st dung. Chung da dugc biét trong linh vuc ndy va c6 sn trén thi truong. Céc vi
du bao gdbm nudc; cac dung moi thom nhur xylen (vi du, céc san phim dung moéi cé

ban trén thi truong tir Solvesso™); cac dau khoang; m& dong vat; dau thuc vat; rugu,
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vi du, metanol, butanol, pentanol, va rugu benzylic; cac keton, vi du, xyclohexanon, va
gama-butyrolacton; cac hop chit pyrolidon nhu NMP, va NOP; cic hop chét axetat
nhu glycol diaxetat; glycol; dimetylamit cta axit béo; cac axit béo; va este cla axit béo

Ché phim theo sang ché con tity ¥ chira mot hoiic nhidu chit hoat dong bé mat.
Céc chét hoat dong bé mit thich hop bao gdm, nhung khdng chi gi6i han &, mudi kim
loai kiém, mubi kim loai kiém thé va mudbi amoni cua axit lignosulfonic, axit
naphtalensulfonic, axit phenolsulfonic, axit dibutylnaphtalensulfonic,
alkylarylsulfonat, alkyl sulfat, alkylsulfonat, arylsulfonat, hgp chét sulfat ctia rugu
béo, axit béo va ete glycol ctia rugu béo sulfat héa, ngoai ra cic san phim ngung tu
ctia naphtalen sulfonat héa va céc din xuét naphtalen v&i formaldehyt, cac san phdm
ngung tu cua naphtalen hodc cua axit naphtalensulfonic véi phenol, octylphenol,
nonylphenol, céc ete alkylphenyl polyglycol, ete tributylphenyl polyglycol, ete
tristearylphenyl polyglycol, cac ruou alkylaryl polyete, cac san phim ngung tu rugu va
rugu béoletylen oxit, diu thdu diu etoxy héa, ete polyoxyetylen alkyl,
polyoxypropylen etoxy hoda, rugu laurylic polyglycol ete axetal, sorbitol este, nuéc
thai lignin-sulfit va metylxenluloza va cac copolyme khéi etylen oxit/propylen oxit.

Ché phim theo sang ché con tly ¥ chita mot hodc nhiéu chit én dinh polyme.
Céc chét 6n dinh polyme c6 thé duoc st dung trong séng ché bao gdm, nhung khong
chi gi6i han &, polypropylen, polyisobutylen, polyisopren, cdc copolyme cua
monoolefin va diolefin, polyacrylat, polystyren, polyvinyl axetat, polyuretan hodc
polyamit. Cac chét dn dinh thich hop 14 da biét trong linh vuc nay va c6 sin trén thi
truong.

Ché phém theo sang ché c6 thé chtra chit chéng tao bot. Céc chét chéng tao bot
thich hop bao gdm cac chit ma c6 thé thuong dugc st dung cho muc dich nay trong
céc ché phdm héa nong va s& trd nén 18 rang véi nguoi c6 hiéu biét trung binh trong
linh vuc nay. Céc chét chdng tao bot 1a da biét trong linh vuc niy va c6 san trén thi
trudong. Cac chit chéng tao bot duoc dic biét wu tién 13 cdc hdn hop cla
polydimetylsiloxan va axit perfloalkylphosphonic nhu chét chéng tao bot 14 silicon (vi
du, ¢6 ban trén thi truong tir Cong ty GE hodc Compton).

Mot hodic nhidu chit bao quan ciing c¢6 thé c6 mit trong ché phim theo sang
ché. Cac chét bao quan thich hop bao gdm céc chit ma c6 thé thuong duge sir dung

cho muc dich nay trong cic ché pham hoa ndng cta loai chat nay va chung da duoc
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biét rd trong linh vyc nay. Céc vi du thich hop vé chat nay c6 thé duge d& cap bao gdm
Preventol® (c6 ban trén thi truong tir Cong ty Bayer AG) va Proxel® (cd ban trén thi
trudong tor Cong ty Bayer AQG).

Ngoai ra, ché phdm theo sang ché c6 thé chita mot hodc nhiéu chit chdng oxy
héa. Céc chit chdng oxy héa thich hop bao gdm tit ca cic chit ma c¢6 thé thuong duoc
st dung cho muc dich ndy trong cic ché phim héa néng, nhu di biét trong linh vuc
ndy. Chit chdng oxy héa dugc wu tién 13, vi du, hydroxytoluen butylat héa.

Céc ché phdm theo sang ché con c6 thé chira mot hodic nhidu chét két dinh dang
rén. Cac chit nay 1a da biét trong linh vurc nay va c6 sin trén thi truong. Ching bao
gf”)m céc chét két dinh hitu co, ké ca chét tang dinh, nhu xenluloza cua xenluloza dugc
thé, cac polyme ty nhién va téng hop & dang bot, hat, hodc mang tinh thé, va cac chét
két dinh v6 co nhu thach cao, silic oxit, hodc xi ming.

Céc ché phdm theo sang ché c6 thé con chira mot hodc nhidu chét don tro. Céc
chit don tro nay 12 da biét trong linh vuc va c6 sin trén thi trudng. Ching bao gdm, vi
du, cac khoang vat tu nhién da nghién nhu kaolin, alumina, bdt talc, da phén, thach
anh, atapulgit, montmorilonit, va d4t tao silic, hodic cac khoang vt téng hop da nghién
nhu axit silixic dugc phan tan & mirc cao, nhdm oxit, silicat, va canxi phosphat va
canxi hydro phosphat. Cac chat don tro thich hop cho ché phim dang hat bao gdm, céc
khoang vat ty nhién da nghién va tach chiét nhu canxit, d4 hoa, d4 bot, sepiolit, va
dolomit, hodc cac hat vat liéu v co va hitu co tng hop da nghién, ciing nhu céc hat
vat liéu hitu co nhu mat cua, vo dira, 151 ngd, va than cdy thudc 14.

Céc ché phém theo sang ché ¢ thé con chira mdt hodc nhiu chét lam dic. Céc
chit lam dac thich hop bao gdm cac chit ma c6 thé thudng dugce sir dung cho muc dich
ndy trong cac ché phdm héa nong. Vi du v& cic chit lam dic thich hop bao gdm cac
gdm nhu gdm xanthan, PVOH, xenluloza va cic din xut ctia n6, dit sét silicat hydrat
hoa, magie nhom silicat hodc hon hop ctia chiing. Hon nita, céc chit lam dic nay 1a da
biét trong linh vuc va c6 sin trén thi truong.

Hop chét ¢ hoat tinh trlr sdu c6 cong thirc chung (I) va phan bén trén co s&
nito, va tiy y cac thudc diét sinh vat gdy hai cay trdng khéc bat ky, c6 thé duge st
dung va dugc st dung ¢ dang tinh khiét, 1am thanh phan c6 hoat tinh dang ran, vi du,
voi ¢ hat cu thé, hoic t6t hon 1a ciing véi it nhit mot thanh phan phu trg hodc don

dudi dang chét théng thudng trong cong nghé didu ché, nhu duge mo ta chi tiét trén
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day.
Ché phim thudc trir sdu c6 thé & dang thich hop bat ky dd m6 ta trén day. Tt
hon, néu ché phim nay 13 ché phim dang hat, dich c6 huyén phu, ché phdm dang hat
phan tan duoc trong nude, ché phdm dang hat tan trong nudc, ché phim dang bot phan
tan dugc trong nudc, ché phém dang bot tan trong nudce, hodc ché phém dang huyén
phu chay duoec.
Ché phim theo sang ché co thé dugc st dung cho ciy trong dich hoic ciy
tréng quan tdm, st dung cho mdt hodc nhiéu bd phan ctia né (nhu 14 hodc hat), hodc
xung quanh cay nay.
Theo mot phuwong 4n, hdn hop cta hop chit ¢6 cong thiic chung (I) va phan
bon trén co sd nito duge st dung két hop thanh mot ché phidm nhu duoc md ta dudi
day.
Vi du vé c4c dang trinh bay cua céc phuwong 4n vé ché phim tron sén theo sang

ché 13 nhu sau:

A) Dich ¢0 tan trong nudc (SL)
Mbt hodc nhiéu hop chét c6 hoat tinh trlr sdu ¢6 coéng thirc chung (I) va phan
bén trén co s& nito dugce hoa tan trong dung mdi tan trong nudc. Mot hodc
nhidu chit thAm wét va/hodic cac chét phu trg khac ¢ thé dugc dwa vao. Hop
chat c6 hoat tinh hoa tan khi pha loing bang nudc.

B) Dich ¢6 nhii hoa dugce (EC)
Mot hodic nhiu hop chit ¢é hoat tinh trlr sdu c6 cong thitc chung (I) va phan
bon trén co s¢ nito dwoc hoa tan trong dung mdi dong thoi bd sung thém mot
hodic nhidu chit nhii hoa anion va khong anion. Hén hop nay dugc tron, vi du
bing cach khudy dé thu duoc hdn hop ddng nhét. Pha losing bing nuéc & tao ra
nhil trong 6n dinh.

C) Nhil twong (EW)
Mot hodc nhidu hop chét c6 hoat tinh trir sau c6 cong thiic chung (I) va phan
bon trén co sé nito duge hoa tan trong mot hodc nhiéu dung méi thich hop dong
thoi bd sung thém mét hogic nhidu chit nhii héa anion va khong anion. Hon hop
tao thanh duogc cho vao nuée bang phwong tién thich hop nhu méay nhii héa dé
tao ra nhil trong ddng nhét. Pha lodng bing nuéc dé thu dugc nhil twong 6n
dinh.
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D) Huyén phu (SC, OD, FS)

Trong may nghién bi 6 khudy, mot hodc nhiéu hop chét c6 hoat tinh trir sdu c6

cdng thirc chung (I) va phan bén trén co s& nito duge nghién, ddng thoi bd sung

thém mdt hodc nhiéu chét phan tan va chét thAm wét, va nude hodic dung moi dé
tao ra huyén pht chira hop chit c6 hoat tinh dang min. Pha lodng bing nudc dé
thu duoc nhii trong ctia hop chét c¢6 hoat tinh.

E) Hat phan tin dugc trong nudc va hat tan trong nude (WG, SG)

M6t hodic nhidu hop chét c6 hoat tinh trir siu ¢ cong thirc (I) va phan bon trén

co s& nito duoc nghién min, ddng thoi bd sung thém mot hodc nhidu chit phan

tan va chat thAm w6t va duge diéu ché dudi dang hat phan tan duge trong nudce
ho#c dang hat tan trong nudc bang k§ thuat thich hop, vi du bang cach ép dun,
sdy trong thap phun, hoic bing cach xtt 1y trong tAng soi. Pha lodng bing nudc
dé thu dugc hé phéan tan hodc dung dich 4n dinh chira hop chét ¢6 hoat tinh.

F) Bot phan tan dugce trong nude va bot tan trong nude (WP, SP)

Mot hodc nhiéu hop chit ¢6 hoat tinh trir siu c6 cong thirc chung (I) va phin

bon trén co s& nito duoe nghién trong thiét bi thich hop nhu thiét bi nghién kiéu

roto-stato, ddng thoi bd sung thém mdt hodc nhidu chét phan tan, chit thAm wot
va silicagel. Pha lodng bing nuéc dé thu dugc hé phan tén hoic dung dich 6n
dinh chira hop chat ¢6 hoat tinh.

G) Hat (GR, FG, GG, MG)

Mot hodc nhiéu hop chét ¢6 hoat tinh trir sdu c¢6 cong thie chung (I) va phan

bén trén co s& nito duge nghidn min trong thiét b thich hop, ddng thoi bd sung

thém céc chit mang véi luong tdi da 13 99,5 phan trong lugng. Sau d6, cic hat
duoc tao ra hodc bing céc k§ thuat thich hop nhu ép dim, siy phun hogc bing
cach sir dung tang soi.

Theo khia canh khac, sang ché dé xudt phuong phap bao vé cy trdng chdng lai
sau bo d lam ting ning sudt, phuong phap niy bao gdm budc str dung hop chét c6
hoat tinh trir sdu c6 cong thirc chung (I) nhu dugc xac dinh trén diy va phan bén trén
co 6 nito cho cdy trong hodc bd phan ctia n6 hodc xung quanh cy nay.

Ché phim theo sang ché cho phép cay trdng can duge xir ly ngin nglra hodc
loai trlr sy pha hoai ctia sau bo va thiic ddy sy sinh truéng cua cy trdng nay.

Cu thé, ché phim theo sang ché co thé duge str dung dé 1am ting ning suat ciy
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trdng. Cac cay trdng dich thich hop bao gdm, cu thé 1a cac cdy ngii cbc nhu cdy lta mi,
cdy lua mach, cdy lua mach den, cdy yén mach, cdy Ita, ciy ngd, cdy lta mién, cay ké
va cy sin; cac cdy cii cai nhur cdy cl cai dudng va cy cu cai bod; cic cdy dn qui nhu
qué c6 nhidu hat, qua ctimg va qua mém, ching han nhu qua tdo, qua 1¢, qua man, qua
da0, qua hanh, qua anh dao, hodc céc qua mém nhur qua dau tdy, qui mam xdi; cic ciy
ho dau nhu cdy diu, cay dau ling, cdy ddu Ha Lan va cdy ddu tuong; cic cady co dau
nhu cy cai ddu, cdy cai, cdy thudc phién, ciy oliu, cdy huéng duong, ciy dira, cdy
thiu dau, hat cacao va hat lac; cac ciy ho bau bi (cucurbitaceae) nhu ciy bi, cay dua
chudt va cdy dua hiu; cac cdy c6 soi nhu ciy bong, cy lanh, ciy gai dau va cdy day;
cac cdy ho cam quit nhu cdy cam, cdy chanh, cdy budi va cay quit; cic cdy rau nhu ciy
rau bina, cdy rau diép, cdy ming tdy, cdy cai béip, cdy ci rdt, cdy hanh, cy ca chua,
cdy khoai tiy va cy 6t tdy; cac cdy thudc ho long ndo (lauraceae) nhu ciy 1€ tau, cay
qué va cay long nio; va cy thudc 14, qua hach, cdy ca phé, cdy ca tim, ciy mia, cy
che, cay hd tiéu, cy nho, cdy huplong, ciy chubi, cdy cao su ty nhién, cdy bach dan
cling nhu céc cdy canh. Cac khu vuc duge dac biét wu tién str dung 1a cic cay tréng
bao gdm cdy lac, hat cacao, cdy mia, ciy dira, cdy ltia, cdy bdng, ciy ké, cdy ngd, cdy
sén, cdy lua mién va cdy bach dan.

N6i chung, ché phim theo sang ché c6 thé dugc didu ché va sir dung sao cho
thanh phin c6 hoat tinh trir sdu c¢6 cong thirc chung (I) dugc st dung véi ty 1€ thich
hop bét ky, theo yéu cAu cua vi trf cdn duge xit . Cu thé, ché phim nay c6 thé duoc
didu ché sao cho hop chit c6 cong thirc chung (I) dugc st dung véi ty 1€ nim trong
khoang tr 10g dén 1000g/hecta, t&t hon 14 tir 10g dén 500g, t6t hon nita 12 tir 10g dén
200g/hecta.

Hop chét ¢6 hoat tinh trir sdu c6 cong thitc chung (I) va cc phan bén trén co s&
nito ¢6 thé duge st dung & dang thich hop bét ky, va dwoc sir dung & vi tri cdn phong
trr mot cach ddng thoi hodc lién tuc trong cac khoang thoi gian ngén, vi du, vao cling
mot ngay. Theo mdt phuong an duge wu tién, hop chét c6 hoat tinh trir sdu c6 cong
thirc chung (I) va cac phan bon trén co so nito dugc st dung ddng thoi, cu thé 13 theo
céch st dung ché phim theo sang ché. Hop chit c6 hoat tinh trlr sdu ¢ cong thirc
chung (I) va cac phan bon trén co s& nito ¢ thé st dung cho cdy trong hoic vi tri theo
thir tu bat ky. Mdi hop chét ¢6 thé duoc st dung chi mot 14n hodc nhiéu 1an. Tt hon,

néu mdi hop chit duoc st dung nhiéu 14n, cu thé 1a tir 2 dén 5 14n, t&t hon nita 12 3 1an.
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Hop chit c6 hoat tinh trir sdu c¢6 cong thirc chung (I) va c4c phan bén trén co s&
nito ¢4 thé dugce st dung vé6i ty 18 twong tmg ctia hai thanh phdn nay bit ky. Cu thé,
lwong twong dbi ctia cac hop chit can dugc st dung cho cay trdng hodc vi tri 1a nhu
duge mo ta trén day, tdt hon 13 véi ty 18 ctia hop chét c¢6 cong thitc chung (I) véi cac
phan bon ndm trong khoang tir 1:100 dén 100:1.

Trong trudmg hop hop chét c6 hoat tinh trir sdu ¢6 cdng thirc chung (I) va céc
phan bon trén co sé nito duge sir dung dong thdi, ching c6 thé thu duoc tir cic ngudn
didu ché riéng biét va duoc trén 13n v6i nhau (dwoc goi 13 hdn hop tron trong thung,
hén hop tron sin, hdn hop phun, hodc huyén phu dic), tiy ¥ véi cac thude diét sinh vat
gdy hai cdy trdng khéac, hodc ching c6 thé thu duoc dudi dang mot ngudn hdn hop
didu ché (dwoc goi 1a hdn hop tron sin, dich c6, hop chét (hogic san pham) diéu ché
duoc), va tity ¥ duoc tron 14n véi cac thude diét sinh vat gdy hai cay trong khac.

Theo mot khia canh khac, séng ché mé ta viéc st dung hop chét ¢6 hoat tinh trir
su ¢6 cdng thitc chung (I) nhu di xac dinh trén day va phan bon trén co s& nito aé xu
Iy & vi trf clia cdy trong. Nhu d néu, viéc st dung c6 thé 1a sir dung hop chét c6 hoat
tinh trir sdu ¢6 coéng thire chung (I) va phan bon trén co s& nito theo cach riéng biét
hozc két hop trong mot ché phim.

Nhu d3 néu trén déy, viée st dung mot hodc nhiéu hop chét c6 hoat tinh trir sau
¢6 cong thirc chung (I) va phén bén trén co s& nito nhu dd mo ta trén day co thé cai
thién ning suit cia cdy trong dich dwgc xir Iy. Thuét ngit "ning suat" nhu dugc si
dung & ddy dung dé chi san phidm cta cdy trong bét ky c6 gia tri kinh té duoc tao ra
boi cdy trdng nay nhur hat ngii cde, qua, rau, hat, hat gibng, gb hodc hoa. Cac san phim
ctia cdy trong cé thé con dugc str dung va/hoic ché bién sau khi thu hoach. Viéc cai
thién “nang sut” c6 thé duge x4c dinh bang cach so sanh cac dic tinh sau ddy cla ciy
trdng voi cdy trong sinh truéng trong cling didu kién ma khong st dung phan bon trir
sdu theo sang ché:

- trong lwong va/hodc chiéu cao cla cdy trong ting 1én,

- sinh kh&i nhu trong lwong khi tuoi va/hodc trong lugng khi khd cao hon

- céc chdi nhidu hon v/hogc khée hon

- 14 to hon va/hoac xanh hon

- 14 gbc it rung hon

- su sinh trudng cua choi tdng 1€n
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- sy ndy mam sém hon

- su ra hoa sém hon

- su chin hat sém hon

- ning suat ngii cdc cao hon

- nhidu qua hon va ning suét (trong lwong) qua cao hon

- ham lugng protein ting 1é€n

- ham luong dau ting 1én

- ham lugng tinh bdt ting 1é€n

- ham luong sic t6 ting lén.

Theo mdt khia canh khéc nita, sang ché dé xuit phurong phap 1am giam tinh doc
thuc vat ctia hop chét c6 cong thirc chung (I) nhu dd md ta trén ddy & vi tri cua cy
trdng, phuong phap nay bao gdm budc str dung hop chét c¢6 cong thirc chung (I) nhu
d3 x4c dinh trén day véi phan bon trén co s& nito & vi tri néu trén.

Theo mot khia canh khéc nita, sang ché d& xuét phan bén trén co s& nito dé lam

giam tinh dgc thuc vat cua hop chét c6 cong thic chung (I) nhur d4 x4c dinh trén day.

Vi du thyc hién sidng che
Séang ché s& dugc mo ta chi tiét hon cung véi cac vi du sau day, cac vi du nay

chi nhim muc dich minh hoa.

Vi du 1- ché phdm dang dich ¢6 tan trong nuée (SL)
Diéu ché ché phim dang dich ¢ tan trong nuéc chira hop chit c6 cong thirc

chung (I) va phan bén trén co s& nito ¢6 thanh phan dugce néu trong bang sau day:

Pyriprol 25g
Amoni sulphat 5g
TWEEN 80 (Sorbitan monooleat etoxylat) 10g
N-metyl pyrolidon lugng con lai cho da 100g

Vi du 2 - Ché phim dang dich ¢6 nhii héa dugce (EC)
Didu ché ché phdm dang dich ¢b nhii hoa dugc chira hop chét c¢6 cong thirc
chung (I) va phan bén trén co s& nito co thanh phan dugc néu trong bang sau day:

Fipronil 50g
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Ure 2,5¢
TWEEN 80 (Sorbitan monooleat etoxylat) 10g
Canxi dodexylphenylsulfonat (70B) 4g
Solvesso 200 10g
N-metyl pyrolidon lugng con lai cho du 100g

Vi du 3 — Ché phdm dang bot phén tan dugc trong nude (WP)
Diéu ché ché phdm dang bot phan tan dugc trong nude chira hop chat cé cong

thirc chung (I) va phén bén trén co sé nito c¢6 thanh phin duge néu trong bang sau dy:

Flufiprol 80g
Kali nitrat 0,8¢g
Dispersogen 1494 (mudi natri cta san Sg

phim ngung tu cresol-formaldehyt)

Kaolin lugng con lai cho du 100g

Vi du 4 —Ché phim dang hat phén tan dugc trong nuée (WG)
Diéu ché ché phim dang hat phan tin dugc trong nude chira hop chit c6 cong

thirc chung (I) va phan bén trén co sé nito cé thanh phan duoc néu trong bang sau day:

Fipronil 60g
Magie nitrat 3g
Ruou polyvinylic 2g
Dispersogen1494 (mudi natri cta san phim Sg

ngung tu cresol-formaldehyt)

Kaolin lugng con lai cho du 100g

Vi du 5 - Ché phim dang huyén phu _
Diéu ché ché phdm dang huyén phit chira hop chdt ¢ cong thirc chung (I) va

phan bén trén co s& nito. Thanh phan ctia ché phim nay duoc tém tit trong bang sau

day:
Fipronil 2g
Amoniac khan 2g
Dispersogen 4387 (este polyme anion) S5g
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Propylen glycol S¢g
GOm xanthan 2g
Nude lugng con lai cho du 100 g

Vi du 6 - Ché pham dang dich cd tan trong nuéc (SL)
Diéu ché ché phim dang dich c6 tan trong nuéc chita hop chét c6 cong thirc
chung (I) va phén boén trén co sé nito. Thanh phdn cua ché phim nay duoc tom tat

trong bang sau:

Ethiprol 0,5g
Ure amoni nitrat 50g
TWEEN 80 (Sorbitan monooleat etoxylat) 10g
N-metyl pyrolidon S5g
Nudce lwgng con lai cho du 100g

Vi du 7 —Ché pham dang hat phén tan dugc trong nuée (WG)
Diéu ché ché phdm dang hat phan tin dugc trong nude chtra hop chit ¢ cong
thirc chung (I) va phan bon trén co s& nito, thanh phin cta ché phdm nay dwoc néu

trong bang sau day:

Fipronil g
Canxi nitrat 20g
Ruogu polyvinylic 2¢g
Dispersogen 1494 (mubi natri ctia san 5g

phim ngung tu cresol-formaldehyt)

Kaolin luong con lai cho dua 100g
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Vi du 8 —Ché phim chay dugc dé xir Iy hat giéng (FS)
Didu ché ché phdm chay duoc dé xir Iy hat giéng c6 thanh phan dwgc néu trong

bang sau day:

Fipronil 2g
Céc axit amin 40g
Dispersogen 4387 (este polyme anion) Sg
Propylen glycol S5g
GOm xanthan 2g
Polyvinyl pyrolidon 4g
Carmosin 12¢g
Nudc lwong con lai cho du 100g

Vi du 9- Ché phadm dang dich c6 tan trong nuéce (SL)
Diéu ché ché pham dang dich cd tan trong nuéc chira hop chét ¢6 cong thirc
chung (I) va phan bén trén co s& nito. Thanh phin cia ché phim nay duoc tom tit

trong bang sau:

Pyraclofos 25¢
Dung dich amoniac 0,5g
TWEEN 80 (Sorbitan monooleat etoxylat) 10g
N-metyl pyrolidon lugng con lai cho du 100g

Vi du 10 —Ché phim dang hat (GR) ba in duogc
Diéu ché ché phidm dang hat chtra hop chit ¢6 cong thirc chung (I) va phan bon

trén co s& nito. Thanh phin cta ché phim nay duogc tom tit trong bang sau:

Vaniliprol 1g
Phan bén chira nito long 8g
Bot mi 80g
Ri dudong lugng con lai cho da 100g

Thir nghiém 1 — Thir nghiém vé ning suft cdy dau trong
Hat dau tuong dugc gieo trong nha kinh. Cay dau tuwong dugc xu ly bing

fipronil (Regent® tir cong ty BASF) va cac ché phdm ctia mdi vi du trong sd cac Vi du
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tir 1 d&én 10 d& néu trén ddy & giai doan phat trién va khi bit dau ra hoa. Ty 1¢ st dung
dugc dua ra trong bang sau. Khi chin, cay tréng duogc thu hoach va san luong hat dugc
xéac dinh theo tdn/hecta.

Ty 1€ str dung (g/hecta)* Sén luong hat
(cdng thirc (I) + phan bén trén co s& nito) (tan/hecta)
Khong xtr ly 0 1,97
Regent® 100 1,86
Vidu 1 100 + 20 2,75
Vidu2 100 + 5 2,38
Vidu 3 100 + 1 2,18
Vidu 4 100+ 5 2,38
Vidus 100 + 100 2,91
Vidu 6 100 + 10000 3,09
Vidu7 100 + 2000 3,09
Vidu 8 100 +2000 3,09
Vidu9 100 +2 2,29
Vidu 10 100 + 800 2,95

* Ty 1€ stt dung (Fipronil + phén bon trén co s& nito) tinh theo g/hecta

Céc sb lidu trén day cho thdy viéc dua phan bén trén co s& nito vao ché pham
xir 1y cdy ddu twong lam céi thién dang ké san luong hat. So véi cac ciy dbi ching
khong duoc xr 1y, khi xtr Iy bing ché phdm chira thanh phan hoat tinh ma khong c6
phéan bon trén co s nito, san lugng hat bi gidm di do tinh doc thuc vat cta fipronil.
Viéc dua phan bon trén co s nito vao ché pham xir 1y cho cay trdng lam giam tinh
ddc thuc vat cia thanh ph?ln ¢6 hoat tinh. O néng dd cao hon, thanh phﬁn phén boén céd

hiéu qua lam giam tinh ddc thuc vt cua fipronil va lam tdng san lugng hat.
Thtr nghiém 2 — Thir nghiém v& ning suit cay laa

Hat ltia dugc cho nidy mam trong 48 gio trong nude & nhiét dd 30°C va sau d6

gieo hat ndy trong chau. Sau khi phat trién thanh cdy ma, fipronil (Regent® tir BASF)
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va c4c ché phim ctia mdi Vi du tir 1 dén 10 da néu trén day dugc st dung cho dét. Ty
1¢ sir dung dugc dua ra trong bang sau. Cac cay lua dugc dé chin dén khi thu hoach,

khi d6 san lwong hat dugc tinh theo tAn/hecta.

Ty 1¢ sir dung (g/hecta)* S?&L‘fhc’:ﬁsat
Khong xtr 1y 0 5,73
Regent® 100 5,42
Vidu 1 100 +20 6,35
Vidu?2 100 +5 6,26
Vidu3 100 +1 6,01
Vidu4 100 +5 6,27
Vidu5 100 + 100 6,41
Vidu6 100 + 10000 6,76
Vidu7 100 +2000 6,74
Vidu 8 100 +2000 6,74
Vidu9 100 +2 6,19
Vidu 10 100 + 800 6,50

* Ty 1 stt dung (Fipronil + Phan bon trén co s& nito) tinh theo g/hecta

Thtt nghiém 3 — Thir nghiém vé dic tinh trir siu ddi véi kién lira Solenopsis
invicta

Céc 6 thir nghiém c6 kich thude khoang 5000 ft* (khoang 465m?) va chira trung
binh 9 & kién lira/6 duoc b tri va xit Iy vio diu mua heé. S6 lugng 6 kién lira con sdng
trong mdi 6 thir nghiém dugc dém trudce khi xtr Iy. Mai thir nghiém dugc 13p lai ba lan.
Fipronil (Regent® tir BASF) va cac ché phim cta mdi Vi du tir 1 dén 10 d3 néu trén
day duoc st dung. Hiéu qua dugc danh gia vao cac ngay thir 30, 60, va 90 ngay sau
khi xur 1y ("day after treament: DAT") (cho dén dAu mua thu) bing cach dém sb lugng
6 kién con sdng va ty 18 % sb b kién giam di so v6i sb lugng trude khi xir Iy. Cac két

qué dugc thé hién trong bang sau.
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T 16 st dung Ty 16 % sb 6 kién Itra giam
(g/hecta)” 30 DAT 60 DAT 90 DAT
Khong xtr ly 0 0 3 12
Regent® 100 10 21 35
Vidul 100 + 20 38 52 70
Vidu?2 100 + 5 22 31 49
Vidu3 100 + 1 13 25 42
Vidu4 100 + 5 22 31 49
Vidus 100 + 100 44 53 75
Vidu6 100 + 10000 57 94 98
Vidu7 100 + 2000 49 66 83
Vidu 8 100 + 2000 48 67 83
Vidu9 100 + 2 17 28 44
Vidu 10 100 + 800 34 25 35

* Ty 1€ stt dung (Fipronil + Phén bon trén co so nito) tinh theo g/hecta

Thr nghiém 4 — Thir nghiém vé dic tinh trir su d6i voi tic Ixodes scapularis

Céc dia 14 ct cai duge dé trong aga trong dia petri va dugc gdy nhidm bang 20
4u tring (Au tring Ixodes giai doan 2). Bén dia sao chép dugc dung cho mdi lan xtr ly,
duge phun Fipronil (Regent® tir BASF) va cac ché phdm ctia mdi Vi du tir 1 &én 10 da
néu trén day. Ty 1& 4u tring chét dugc x4c dinh trong 4 hodc 5 ngay sau khi xir ly. Cac

két qua duoc thé hién trong bang sau.

Ty 1€ str dung (g/hecta)* Ty 18 % 4u tring chét
Khong xtr ly 0 0
Regent® 100 50
Vidul 100 +20 80
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Vidu?2 100 +5 65
Vidu3 100 + 1 55
Vi du 4 100 +5 65
Vidus 100 + 100 100
Vidu 6 100 + 10000 100
Vidu7 100 + 2000 100
Vidy 8 100 + 2000 100
Vidy 9 100 +2 60
Vidu 10 100 + 800 75

* Ty 1& st dung (Fipronil + Phan bon trén co s6 nito) tinh theo g/hecta
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YEU CAU BAO HQ

1. Phuong phap lam giam tinh dc thuc vét cia hop chét c6 cong thirc chung (I) & vi

tri cua cdy trong:

R? R?
7\
3 _N
R™ SN
R* RS
5
R @

trong do:

R'la alkyl, halogen, hodc CN;

R 14 4,5-dixyanoimidazol 2-yl, haloalkyl, hodc S(O).R’;

R’ 14 hydro, halogen, NR*R’, S(0),R", C(0) R"", alkyl, haloalkyl, OR", hogc
N=CR"R':

mdi nhém R* va R® doc 1ap 1a hydro, halogen, haloalkyl, CN, hogc NO,;

R’ 13 hydro, halogen, haloalkyl, haloalkoxy, hodc S(O)pR15 ;

mdi nhom R”, R'’, R'? va R doc 1ap 14 alkyl hodc haloalkyl;

mdi nhém R® va R’ doc lap 1a hydro, alkyl, alkenyl, haloalkyl, metoxy
cacbonyl, hodc S(O),CFj;

mdi nhém R va R ddc 14p 1a hydro hoc alkyl;

R'® 1a nhom phenyl tiy ¥ dugc thé bing mot hode nhiéu nguyén tir halogen
ho#c thanh phén duoc chon tir OH, alkyl, alkoxy, va xyano; va

m, n, p, va q doc lap 1a 0, 1, hodc 2;

nhom alkyl, haloalkyl, haloalkoxy va alkenyl co tur 1 dén 12 nguyén tir cacbon;
va

phuong phap nay bao gdm bude st dung hop chét c6 cong thirc chung (I) cing véi

phén bon trén co so nito & vi tri néu trén.

2. Phuong phap theo diém 1, trong d6 R' 1a flo, clo hodc CN.
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. Phuong phap theo diém 2, trong d6 R'1a CN.

. Phuong phap theo diém bat ky trong sb cac diém trén day, trong d6 R* 1a nhém cé

cong thirc chung S(O),R’.

. Phuong phép theo diém 4, trong d6 R” 14 haloalkyl.
. Phuong phép theo diém 5, trong d6 R” 1a CF;.
. Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 m bing 1.

. Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 R’ 1a nhém c6

cong thirc NR®R’.

. Phuong phap theo diém 8, trong d6 ca nhém R® va R ddu 14 hydro.

. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 ca nhém R*

va R® déu 14 halogen.
Phuong phap theo diém 10, trong d6 ca nhém R* va R® déu 1a clo.

Phuong phap theo diém bét ky trong s cic diém tir 1 dén 3, trong d6 R® 1a
haloalkyl.

Phuong phéap theo diém 12, trong d6 R’ 1a CF;.

Phuong phap theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 hop chét co
cong thirc chung (I) dugc chon tir cac hop chét sau:
5-amino-1-(2,6-diclo-0,0,0-triflo-p-tolyl)-4-[(triflometyl)sulfinyl]pyrazol-3-
cacbonitril (fipronil);
1-(2,6-diclo-a,a,a-triflo-p-tolyl)-5-(2-metylalylamino)-4-
[(triflometyl)sulfinyl]pyrazol-3-cacbonitril (flufiprol);
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5-amino-1-(2,6-diclo-a,0,a-triflo-p-tolyl)-4-[(etyl)sulfinyl]pyrazol-3-
cacbonitril (ethiprol); va
(E)-1-(2,6-diclo-a,0,0-triflo-p-tolyl)-5-(4-hydroxy-3-

metoxybenzylidenamino)-4-triflometylthiopyrazol-3-cacbonitril (vaniliprol).
Phuong phap theo diém 14, trong d6 hop chét ¢6 cong thire chung (I) 14 fipronil.

Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 hop chit c6
cdng thirc chung (I) c6 mit voi lugng nim trong khoang tir 1 dén 50% trong

luong.

Phuong phap theo diém bt ky trong s6 cac diém tir 1 dén 3, trong d6 phan bén
trén co sO nito dugc chon tir mudi amoni, phén bén chira nito 16ng, ure, san phém
ngung tu ure-formaldehyt, ure amoni nitrat, axit amin, nitrat kim loai, va hdn hop

cua chung.

Phuong phép theo diém bit ky trong sb cac didm tir 1 &n 3, trong d6 phuong

phép nay con st dung mdt hodc nhi€u muoi cua cac chat dinh dudng vi lugng.

Phuong phép theo diém bt ky trong sb cac diém tir 1 dén 3, trong d6 phan bon
trén co s& nito c6 mit trong ché pham véi lwong nim trong khoang tir 0,5 dn 50%

trong lugng.

Phuong phap theo diém bit ky trong s cac diém tir 1 dén 3, trong d6 hop chét 6
cong thirc chung (I) va phin bén trén co s& nito ¢ mit véi ty 1€ trong luong nim
trong khoang tir 1:20 dén 20:1.

Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 3, trong d6 phuong
phap nay con bao gdém bude sir dung hop chét c¢6 cong thic chung (I) cling véi

phén bon trén co s& nito & vi tri cta cay trong.

Phwong phap theo diém 21, trong d6 hop chét ¢6 cong thirc chung (I) dugc st
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dung cung véi phan bon trén co s& nito dudi dang ché phdm, trong d6 ché phdm
nay 14 ché phim dang hat, ché phdm dang dich c6 huyén pht, ché phim dang hat
phén tan duoc trong nude, ché phim dang hat tan trong nudéc, ché phim dang bot
phan tan duge trong nude, ché pham dang bot tan trong nuée, hogc ché pham dang

huyén phu chay dugc.

Phuong phép theo diém bét ky trong s& cac diém tir 1 dén 3, trong d6 hop chat c6
codng thitc chung (I) va phan bén trén co sd nito duge st dung cho mdt hodc nhiéu

bd phan ctia cay trong hodc xung quanh ciy trong nay.

Phuong phép theo diém bét ky trong s6 cac didm 1 dén 3, trong do6 cdy trong duoc
chon tir cdy ngii cbc, cdy an qua, cdy ho diu, cdy c6 diu, cdy ho biu bi

cucurbitaceae, ciy co s¢i, ciy rau, cdy ho long néo lauraceae, hodc cdy canh.

Phuong phap lam giam tinh ddc thuc véat cia hop chit (RS)-[O-1-(4-
clophenyl)pyrazol-4-yl O-etyl S-propyl phosphorothioat] (pyraclofos) & vi tri ctia
ciy trong, trong d6 phwong phap nay bao gdm budc sir dung hop chit pyraclofos

cung v&i phan bon trén co s& nito & vi tri néu trén.

Phuong phép lam giam tinh doc thuc vat cua hop chét 1-(2,6-diclo-a,a,a-triflo-p-
tolyl)-4-(diflometylthio)-5-[(2-pyridylmetyl)amino]pyrazol-3-cacbonitril
(pyriprol) & vi tri cta cay trdng, trong d6 phuong phap nay bao gdm bude sir dung

hop chat pyraclofos cting v6i phan bon trén co s& nito & vi tri néu trén.
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