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Linh vie k§ thuit dwoc dé cip

Sang ché dé cap dén hdn hop diét vat gdy hai bao gém mot hodc nhiéu mectin va
mdt hodc nhiéu pyrethroit. Sang ché con dé cap dén phuong phap phong trir vét gay hai

bao gdm viéc ap dung hdn hop theo sdng ché voi ving can phong trir vat gdy hai.
Tinh trang k§y thuat ciia sing ché

Pong vat chan dbt, nhu mudi, thuong 1a mdi gy hai cho nguoi va dong vat khéc.
Pong vat chan ddt cling co thé 1a vat truyén nhiém di v6i cac bénh. Do mbi gdy hai va
cac van dé strc khoe cong ddng, con ngudi ¢ ging phong trit quan thé dong vat chan
dbt gdn mbi truong cua riéng ho. Mot cach dé phong trir dong vat chan d6t 1a bang cach

st dung pyrethroit.

Pyrethroit 1 cac doc té kich thich thiéu oxy ma ngin chin sy déng kénh dan
truyén natri trong cic mang s¢i truc clia dong vét chan d6t. Cac doc tb nay hoat dong

bang cach lam té liét sinh vat.

Trong khi pyrethroit 14 thudc diét dong vt chan dét trudng thanh hidu qua, van
d& 16n do6 1a quin thé dong vat chan dbt dang phét trién tinh khang vé&i ching. Tinh
khang pyrethroit, gy ra boi cac enzym khir doc déc trung hodc co ché vi tri dich bién
dbi (dot bién loai khang thép nhét (“KDR”) trong cac kénh natri), d&@ dugc bao cdo trén
phin 16n céc luc dia trong phan 16n c4c loai mudi quan trong vé mat y té. Néu tinh khang
tip tuc phat trién va lan truyén & téc do hién tai, tinh khang nay c6 thé 1am cho céc
thudc diét con trung nhu vay khong hiéu qua & dang hién tai ctia chting. Trudng hop nhu
vay s& ¢6 cac hdu qua phd hiy tiém tang vé mit sirc khoe cong dbng vi van chua c6 cac

dang thay thé & rang cho nhiéu hop chat pyrethroit.

Tinh khéng 1a mot hién tuong phtrc tap xuét hién tir viéc tiép xic voi cing mot
loai thudc diét con trurg hodc loai thube diét con tring tuong tu qua khoang thoi gian
cta nhiéu thé hé con trung. Tinh khang phat trién do su tiéu diét cac ca thé min cam
trong quén thé va sinh vat sdng sot ¢6 su tai tao sau d6 clia cac ca thé ma 1a “mién dich”
vén ¢6 voi cac tac dong cua thude diét con trang. Tinh khang c6 thé 1a do nhiéu yéu to

ma bao gdm viéc lya chon cac dot bien vi tri dich, cdc emzym khir dc va sy xdm nhap
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bidu bi giam. Tinh khang c6 thé xuét hién trong cac quan thé chua quen thi nghiém ma
da dugce nhan biét trude dudi dang man cam véi thube diét con trung hodc céac quén thé
ma da duoc tiép xtc v&i thube diét con tring cta loai khéac hodc loai twong tu hodc kiéu
tac dong. Tinh khang chéo co thé xuét hién va, ngoai tinh khang sinh ly, co ché khang
hanh vi cling c¢6 thé c6. Két qua cubi cia tinh khang voi cac bién phap phong trir hién
tai d6 1a cac thudc diét con trung c6 sin thuong khong thich hop dé tao ra ty 1& chét can
thiét dé dat dugc cac muc phong trir dong vat chan dbt dt o ty 1€ ap dung c6 thé chép
nhén vé mit méi truong. Vi cac con trung khang pyrethroit ¢6 nguy co dang ké voi st
khoe con nguoi, nén trong linh vuc k¥ thuat nay can c6 thube diét con tring dang dong

vat chan dot co tinh an toan va hiéu qua.

Mectin 1a cac dan xuét lacton vong 16n c6 16 canh xuét hién mot cach tu nhién
ma duge tao ra dudi dang san phdm 1én men cia Streptomyces avermitilis. Mectin ton
tai trong 4 chat ddng déng dic trung chira hdn hop gom thanh phan chinh va thanh phan
phu. Cac mectin tdng hop bao gdm, nhung khong chi gi6i han &, ivermectin, abamectin,
selamectin, doramectin, emamectin, lepimectin va eprinomectin. Cac mectin tu nhién

va cc dan xuat tong hop cta chung dugc biét d€ phong trir giun san va con tring.

Mot loai ddng vat chan d6t ma c6 moi quan tdm 16n veé strc khde 1a muodi. Ba loai
mudi chinh ma truyén bénh 1a mudi Anopheles, Culex va Aedes. Do d6, can phong trir

muoi dé lam gidm sy truyén bénh.

Céc thude diét con trung khac nhau cé thé tan cong & giai doan khac nhau cta
qué trinh phat trién con tring. Tuy nhién, d6 c6 thé 1a mudi & giai doan truéng thanh ma
truyén virut va ky sinh'trl‘mg ma gay ra bénh. Su phong trir & céc giai doan au tring 1a
tuyén phong vé thir nhat dé loai trir quéan thé mudi, nhung khong c6 kha ning phong trir
mudi trudng thanh thi kha ning quan ly bénh ¢6 thé bi tén hai manh trong nhiéu sy thiét

1ap.

Béng doc quyén sang ché My sb 9826742 dé cap dén hdn hop diét vat gay hai
gdm pyrethroit va cac axit béo & ty 1& 1:1:1 cua axit octanoic, axit nonanoic va axit
decanoic. Trong khi hdn hop nay thanh cong trong viéc phong trir 4. aegypti duge biét
la khang v&i mot minh pyrethroit, khong c6 sy dam bao rang A. aegypti s& khong try

nén khang cac hdn hop nhu vay trong twong lai.
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Béi vy, trong linh vuc k¥ thudt nay cdn c6 hdn hop diét vat gdy hai ma hiéu qua

trén dong vat chan d6t khang pyrethroit va man cam véi pyrethroit.
Ban chét ky thuat ciia sing ché

Theo mot khia canh, sang ché dé xuét hdn hop diét vat gdy hai bao g6m mot hodc

nhiéu mectin va mot hodc nhi€u pyrethroit.

Theo mot khia canh wu tién, sang ché dé xuat hon hop diét vat gay hai bao gom
mot hodc nhi€u mectin dugc chon tir nhém gdm c6 abamectin va ivermectin va mot hodc
nhiéu pyrethroit dugc chon tir nhém gom c6 fenpropathrin, permethrin va pyrethrum va

tuy y cac axit béo c6 8, 9, 10 nguyén tr cacbon.

Theo mot khia canh khac, sang ché dé xuit phuong phap phong trir mudi bao
gdm viéc dp dung mot luong hiéu qua ctia hdn hop theo sang ché véi mudi hodc ving

can phong trtr muoi.

Theo mdt khia canh khéc, sang ché dé xuét phuong phap phong trir mudi bao
gdm viéc 4p dung lién tiép hodc dong thoi mot lwong hidu qua ctia moét hodc nhidu
mectin dugc chon tir abamectin va ivermectin va mot luong hiéu qué cua mot hodc nhiéu
pyrethroit dugc chon tir fenpropathrin, permethrin va pyrethrum véi mudi hodc ving
can phong trir mudi.

MG ta chi tiét sang ché

Nguoi ndp don da phat hién ra rang hdn hop gdm mat hodc nhidu mectin va mét
hodc nhiéu pyrethroit 1a rt hiéu qua véi viée phong trir vat gdy hai, dic biét 1a mudi.
Viéc 4p dung céc hdn hop theo sang ché tao ra ty 18 chét cao v6i dong vét chan dét bao

g0m céc gibng ma dugc biét 1a khang mot minh pyrethroit hodc mectin.

Theo mdt phuong 4n, sang ché dé xudt hdn hop diét vat gy hai bao gdbm mot

hodc nhiéu pyrethroit va mgt hodc nhiéu mectin.

Theo mdt phuong an wu tién, sang ché dé xuat hdn hop diét vat gy hai bao gdm
mot hodc nhiéu mectin dugc chon tir nhém gé)m c6 abamectin va ivermectin va mot hoac
nhiéu pyrethroit dugc chon tir nhém gdm c6 fenpropathrin, permethrin va pyrethrum va

tuy y cac axit béo co 8, 9, 10 nguyén tir cacbon.
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Nhu duoc sir dung & day thudt ngit “mectin” bao gbm cac hop chét co6 cong thire
R4

@: D,

trong do:

P |1
HO. e A HNL, A O A
\ ~ov o © ~ov o ©
R: duoc chon tor nhom gdm co H , H ,

2
o.
HN”«Qo\OIP-‘:‘\\ g |N & _‘:‘\\
~o o ° W HOj[\/PO
H , © wya H ;
R2 duogc chon tir nhom gém c6 nhom hydroxyl va imin, tot hon 1a oxim, tdt hon

-

. . \ A £, 1+ NQ
nita la ketoxim va tot nhatla  OH;

mdi R; va Ry duoc chon doc 1ap tir nhém gdm c6 C2-C6 alkyl, alkenyl, alkynyl,

A KT
xycloalkyl, xycloalkenyl, xycloalkynyl va aryl, tot hon la 4 , y e

N O

T 7 QS
Theo mot phurong &n uu tién, mot hoac nhiéu mectin dugc chon tir nhém g@)m co
céc hop chét trong Bang 1, duéi day.
Béang 1
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Hop chét R R3 R4
Abamectin Bla Q 11; Mg_i AJ‘ \M:\
Abamectin B1b \O\ p mg_{ J \m:
Doramectin U IP M(g; /\;“ O
grln;mectin E: @ZIPO, Mg; /\J~ \:;\
1]il;lbamectin . Q ? wg; A/;[’ \m:
g;{;inomectin HN Q ]i? “g':i /\/j“ \Mf\
g}ignomectin HN Q p wg; /\/j' \m:
Ivermectin Bla U ;(P Mg_l /\jM \wj\
Ivermectin B1b \Cg p Wg{ J \Mf
Lepimectin @)\g)\ mg; J t:w
Selamectin Hi%ipo‘“\ M;[KOH J 9

Theo mdt phuong an uu tién khac, mot hodc nhiéu mectin dugc chon tir nhom

gdm c¢6 avermectin, abamectin bao gom abamectin Bla va abamectin B1b, selamectin,

dormamectin, ivermectin bao gom ivermectin Bla va ivermectin B1b, emamectin bao

gom emamectin Bla va emamectin Blb, lepimectin va eprinomectin bao gbém

eprinomectin Bla va eprinomectin B1b. Theo mét phuong an uu tién hon, mot hodc

nhidu mectin la ivermectin hodc abamectin. Theo mot phuong an khac, cac hdn hop theo

sang ché khong chira abamectin.

Nhu duoc sit dung & day thudt nglt “pyrethroit” bao gbm cac hop chét co cong
thaee (I0), (III), (IV) va (V):
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trong do:
R: duoc chon tir nhém gdm c6 CHs, CF3, Br, Cl va o

Ry dugc chon tr nhdm gé)m c6 H, CH3, Br va CI;

6/32

R3 dugc chon tor nhém g@)m co \A, 1\ ”(( , \%’f 5

/YGEO @kﬁ OO D0
o e .0 e

/\m,@,&@va&g}i
a0,

trong do:

Br BT
Br
R duoc chon tir nhém gom cod va Br )

(D),

o Ao e
. 0 ’ o] f,



Ry
R1)\H/

trong do:

R dugc chon tir nhém gdm cé ¢

O
O

R

Ro la - hoac

T
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;va

Rs;1a CON hoge CON:va

\ /

o
/\O

trong do:

Ry la C hoac Si;

Rz 1a O hodc CHy; va

Rs 1a H hoac F.

Sewe

av),

Seue

7132

FaC
e gj\ A
/@A, F/J\O/©)\Vé cl u ,

V),

Theo mdt phuong an uu tién, mot hodc nhiéu pyrethroit duge chon tr nhom gém

¢6 cac hop chét trén cac Bang 2-5, dudi day.

Bang 2

R, O
Hop chét R, R, R; R4
alethrin -CH3 -CH3 \%\/ /\Q_’/;
0O
bifenthrin -CF; -Cl HX y
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/o
xinerin I -CH3 -CH;3 % . f _
0
0 fo.
xinerin II - \HA -CH; \% } _
0 4 5
F
xyfluthrin -Cl -Cl \%\/ /\/@og
CN
F
xyfluthrin, B- -Cl -Cl A /\é/©£o©
CN
xyhalothrin, y -CF3 -Cl &\:X :ﬁl A{@\OQ
CN
xyhalothrin, A -CF; -Cl \A/ /\/QOQ
CN
xypermethrin -Cl -Cl \A/ /\)@\OQ
CN
xypermethrin, (- | -Cl -Cl \A /\‘/©\O/©
‘ CN
xyphenothrin -CHj; -CHs \2% @OQ
CN
xyphenothrin, d-d-1 _cp | op ng /\‘/@o/@
1 xf{ CN
deltamethrin -Br -Br \:X :f /\Cp\o@
(¢} //
imiprothrin -CH3 -CH; E/\N‘/
)
F
F ~
metofluthrin CH;  |-H \)Q/ A;(Io
F
permethrin -Ci -Cl \%\/ A/@\ @
0]
8
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permethrin, 1-RS-

<
O

. -Cl -Cl
cis-
/)
pralethrin -CHj3 -CH3
0
| A _
pyrethrin I -CH3 -CH3 ;f —
0
pyrethrin IT -CH3 . _
0 7 b
sumithrin CH; | -CH; \% y /\/@ /@
. o
o
resmethrin -CHj -CHj m
F
.
tefluthrin -CF; cl \%Y /\j(;(F
F
0
tetramethrin -CHs -CHs \%\/ ;\/N Tg
0
F
.
transfluthrin -Cl -Cl % . ;j /\:@F
F
Béang 3

o OLC
O CN

Hop chét R
fenpropathrin 7>§\7/
. Br Br
tralomethrin Br%
Br
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Béang 4
=, @
R1)\r(o\/©\o
O Rj
Hop chat Rj

esfenvalerat /@A

Cl
fenvalerat /@A

Cl
fluxythrinat i /©)\

F)\O

FaC
fluvalinat, - \QNA

Cl H

Bang 5

(P
o-{|o|o| g1

Rj
W e L
oy
/\O

Hop chat Ri Ro R3
etofenprox C @) H
silafluofen Si CH» F

Theo mdt phuong an uu tién, mot hodc nhiéu pyrethroit dugc chon tir nhom gém
c6 alethrin, bifenthrin, beta-xyfluthrin, xyfluthrin, xypermethrin, d,d,trans-
xyphenothrin, xyphenothrin, deltamethrin, esfenvalerat, etofenprox, fenpropathrin,
fenvalerat, fluxythrinat, tau-fluvalinat, lambda-xyhalothrin, gamma-xyhalothrin,
imiprothrin, metofluthrin, 1RS cis-permethrin, permethrin, pralethrin, pyrethrum,
resmethrin, silafluofen, sumithrin (d-phenothrin), tefluthrin, tetramethrin, tralomethrin,
transfluthrin va zeta-xypermethrin. Theo m{t phuong 4n uu tién hon, mot hodc nhiéu
pyrethroit 1a fenpropathrin. Theo mét phuwong én khac, mot hodc nhiéu pyrethroit khong
bao gébm pyrethrum. Theo mdt phuong an khac, cac hdn hop theo sdng ché khong chua

gamma xyhalothrin hodc bifenthrin.

Nhu dugce st dung ¢ day thudt ngit “pyrethrum” dé cap dén ché phdm bao gbm

xinerin bao gdm xinerin I va xinerin II va pyrethrin bao gbm pyrethrin I va pyrethrin I1.

10



52549 11/32

Nhu dugce st dung & day thudt nglt “céc axit béo c6 8, 9, 10 nguyén tir cacbon”
dé cap dén hdn hop cta céc axit béo octanoic, nonanoic va decanoic. Axit octanoic, hodc
axit caprylic, 1a axit béo bdo hoa c6 8 nguyén tir cacbon. Axit nonanoic, hodc axit
pelargonic, 1 axit béo bdo hoa cé 9 nguyén tir cacbon. Axit decanoic, hodc axit capric,
1a axit béo bdo hoa cé 10 nguyén tur cacbon. Cac axit béo co6 &, 9, 10 nguyén tir cacbon

c6 mot lrgng twong duong ctia mdi axit béo theo % khdi luong (mdi loai khoang 33,3%).

Theo mot phuong an vu tién khéc, ty 1¢ gifta mot hodc nhiéu pyrethroit véi mot
hodc nhiéu mectin ndm trong khoang tir 1000:1 dén 1:1000, 5t hon 12 tir khoang 100:1
dén 1:100, tt hon nira 14 tir khoang 50:1 dén 1:50, tham chi 5t hon nia 1a tir khoang
20:1 dén 1:20, vAn thAm chi t6t hon nita 1a tir khoang 10:1 dén 1:10, van thdm chi tbt
hon nira la tr khodng 5:1 dén 1:5, vin tham chi tdt hon nira 1a tir khoang 2,6:1 dén 1:2
va van tham chi tot hon nira 14 tir khoang 1,3:1 dén 1:1,3 va van tham chi tdt hon nira 1a

& khoang 1,3:1 hoac 2,6:1.

Theo mdt phuong 4n khac, ty 1& gitta mot hodc nhiéu pyrethroit véi mot hoic
nhiéu mectin nim trong khoang tir 1000:1 dén 1,1:1, t6t hon 14 tir khodng 100:1 dén
1,1:1, t6t hon nira 1a tir khoang 50:1 dén 1,1:1, tham chi t6t hon nira 1a tur khoang 20:1
dén 1,1:1, vAn tham chi tdt hon nita 1a tir khoang 10:1 dén 1,1:1, van tham chi tot hon
nita 1a tr khoang 5:1 dén 1,1:1, vAn tham chi t6t hon nira la tir khoang 3,3:1 dén 1,1:1,
vAn tham chi t8t hon nira 1a tir khoang 2,67:1 dén 1,1:1, vAn tham chi t6t hon nira 1a tir
khoang 2:1 dén 1,1:1, van thim chi t&t hon nira 12 tir khoéang 1,3:1 dén 1,1:1 va t6t nhét
1 tr khoang 3,3:1 dén 1,3:1.

Theo mdt phuong an khac, ty 1& gitta mot hodc nhiéu pyrethroit véi mot hozc
nhiéu mectin ndm trong khoang tir 1:1,1 dén 1:1000, t6t hon la tir khoang 1:1,1 dén
1:100, t8t hon nita 1a tir khoang 1:1,1 dén 1:50, tham chi t&t hon nita 1a tir khoang 1:1,1
dén 1:20, van tham chi tét hon nita 12 tir khoang 1:1,1 dén 1:10, vin tham chi tét hon
nita la tr khoang 1:1,1 dén 1:5, van thAm chi t6t hon nira 12 tir khoang 1:1,1 dén 1:2 va
van tham chi t5t hon nita 1a tur khoang 1:1,1 dén 1:1,3. Theo mdt phuong &n khac, ty 1€
gifta mot hodc nhiéu pyrethroit véi mot hodc nhiéu mectin a khoang 1,33:1 hodc khoang
1:1,1. Ty 1¢ gitta mot hodc nhiéu pyrethroit v&i mot hodc nhiéu mectin duoc dua trén ty

1é khéi lugng.

11
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Theo mot phuong an uu tién khéc, ty 1€ gitta mot hodc nhiéu pyrethroit voi cac
axit béo c6 8, 9, 10 nguyén t&r cacbon 1a tir khoang 1000:1 dén 1:1000, t6t hon 1a tir
khoang 100:1 dén 1:100, tét hon nita 1a tir khoang 50:1 dén 1:50, tham chi t6t hon nita
la tir khoang 20:1 dén 1:20, vAn tham chi t6t hon nita 12 tir khoang 10:1 dén 1:10, van
tham chi t&t hon nita la tir khoang 5:1 dén 1:5, van tham chi tot hon nita 1a tr khoang

2:1 dén 1:2 va vAn thdm chi t6t hon nita 1a tir khoang 1,3:1 dén 1:1,3.

Theo mdt phuong an khéc, ty 1¢ gitta mot hodc nhiéu pyrethroit v&i céc axit béo
¢6 8,9, 10 nguyén tr cacbon 1a tir khoang 1000:1 dén 1,1:1, t6t hon 1a tir khoang 100:1
dén 1,1:1, tot hon nira 1a tur khoang 50:1 dén 1,1:1, thAm chi tdt hon nira 1a tir khoang
20:1 dén 1,1:1, van tham chi tdt hon nira 1a tir khoang 10:1 dén 1,1:1, vin tham chi tbt
hon nita 1a tir khoang 5:1 dén 1,1:1 va van thdm chi tot hon nita 1a tir khoang 5:1 dén

4:1.

Theo mdt phuong an khéc, ty 1€ gitta mot hodc nhiéu pyrethroit véi céc axit béo
¢6 8,9, 10 nguyén tur cacbon la tr khoang 1:1,1 dén 1:1000, t6t hon 1a tir khoang 1:1,1
dén 1:100, tot hon nita 1a tir khoang 1:1,1 dén 1:50, tham chi t6t hon nita la tir khoang
1:1,1 dén 1:20, vAn tham chi tt hon nira 14 tir khoang 1:1,1 dén 1:10, van tham chi tot
hon nitra la tir khoang 1:1,1 dén 1:5, van tham chi tét hon nira 1a tir khoang 1:1,1 dén 1:2
va vAn tham chi t8t hon nita 1a tir khoang 1:1,1 dén 1:1,3. Theo mdt phwong an khac ty
18 gitta mot hodc nhiéu pyrethroit véi cac axit béo ¢6 8, 9, 10 nguyén ti cacbon 1a hodc
khoang 1:1. Ty 18 gitta mot hodc nhidu pyrethroit v6i cac axit béo c6 8, 9, 10 nguyén tr

cacbon dugc dua trén ty 1& khdi lugng.

Theo mdt phuong an uvu tién khéc, ty 1¢ gitra mdt hodc nhiéu mectin véi céc axit
béo ¢b 8, 9, 10 nguyén tr cacbon la tir khodng 1000:1 dén 1:1000, t6t hon 1a tir khoang
100:1 dén 1:100, tét hon nita 1a tir khoang 50:1 dén 1:50, thdm chi t6t hon nita 14 tir
khoang 20:1 dén 1:20, van tham chi t6t hon nira 14 tir khoang 10:1 dén 1:10, vin tham
chi t6t hon nita 1a tir khoang 5:1 dén 1:5, vin tham chi tot hon nita 14 tir khoang 2:1 dén
1:2 va van tham chi t6t hon nita 1a tir khoang 1,3:1 dén 1:1,3.

Theo mdt phuong an khéc, ty 1¢ gitta mQt hodc nhiéu mectin véi cac axit béo c6
8,9, 10 nguyén tt cacbon 1a tir khoang 1000:1 dén 1,1:1, t6t hon 1a tir khoang 100:1 dén
1,1:1, tét hon nita 12 tir khoang 50:1 dén 1,1:1, thAm chi t&t hon nira 14 tur khoang 20:1

dén 1.1:1, vAn thAm chi tdt hon nita 1a tur khoang 10:1 dén 1,1:1, van tham chi t6t hon
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nita 1a tir khoang 5:1 dén 1,1:1, vAn tham chi t6t hon nita 1a tir khoang 2:1 dén 1,1:1 va

vAn tham chi tbt hon nita 1a tir khoang 1,5:1 dén 1,1:1.

Theo mdt phuong an khéc, ty 1€ gitta mot hodc nhidu mectin véi cac axit béo co
8,9, 10 nguyén tir cacbon la tir khoang 1:1,1 dén 1:1000, tot hon 1a tir khoang 1:1.1 dén
1:100, tdt hon nita 1a tir khoang 1:1,1 dén 1:50, tham chi tot hon nira 14 tir khoang 1:1,1
dén 1:20, vin tham chi t6t hon nira 1a tir khoang 1:1,1 dén 1:10, vAn thim chi tot hon
nita 1a tir khoang 1:1,1 dén 1:5, van thAm chi t6t hon nita 1a tir khoang 1:1,1 dén 1:2 va
van tham chi tdt hon nira 1a tir khoang 1:1,1 dén 1:1,3. Theo mot phuong an khéc, ty 1€
gitta mot hodc nhidu mectin vé6i cac axit béo co 8, 9, 10 nguyén tir cacbon 1a khoang
1,5:1. Ty 1€ gitta mot hodc nhiéu mectin véi céac axit béo co 8, 9, 10 nguyén tir cacbon

duoc dua trén ty 1€ khéi luong.

Theo mot phuong 4n uu tién khac, ty 1¢ gilta mot hodc nhiéu pyrethroit v&i mot
hodc nhiéu mectin v6i céc axit béo ¢6 8, 9, 10 nguyeén tir cacbon la tir khoang 1000:1:1
dén 1:1:1000 ho#c tir khoang 1000:1:1 dén 1:1000:1 hodc tur khoang 1:1000:1 dén
1:1:1000 hodc tir khoang 1000:1000:1 dén 1:1000:1000 hodc tir khoang 1000:1000:1
dén 1000:1:1000 hogc tir khoang 1000:1:1000 dén 1:1000:1000, tot hon Ia tir khoang
100:1:1 dén 1:1:100 hodc tir khoang 100:1:1 dén 1:100:1 hogc tir khoang 1:100:1 dén
1:1:100 hodc tir khoang 100:100:1 dén 1:100:100 hodc tir khoang 100:100:1 dén
100:1:100 hodc tir khoang 100:1:100 dén 1:100:100, t6t hon nita l1a tir khoang 50:1:1
dén 1:1:50 hodc tir khoang 50:1:1 dén 1:50:1 ho#c tur khoang 1:50:1 dén 1:1:50 hodc tu
khoang 50:50:1 dén 1:50:50 hodc tir khoang 50:50:1 dén 50:1:50 hoge tirkhoang 50:1:50
dén 1:50:50, tham chi t&t hon nita 1 tir khoang 20:1:1 dén 1:1:20 hodc tir khoang 20:1:1
dén 1:20:1 hodc tir khoang 1:20:1 dén 1:1:20 hoic tir khoang 20:20:1 dén 1:20:20 hodc
tir khoang 20:20:1 dén 20:1:20 hodc tir khoang 20:1:20 dén 1:20:20, vAn tham chi 6t
hon nita 1a tir khoang 10:1:1 dén 1:1:10 hodc tir khodng 10:1:1 dén 1:10:1 hodc tur
khoang 1:10:1 dén 1:1:10 hodc tir khoang 10:10:1 dén 1:10:10 hodc tir khoang 10:10:1
dén 10:1:10 hodc tir khoang 10:1:10 dén 1:10:10, vAn tham chi tot hon nira la tir khoang
5:1:1 dén 1:1:5 hodc tir khoang 5:1:1 dén 1:5:1 hodc tir khoang 1:5:1 dén 1:1:5 hodc tu
khoang 5:5:1 dén 1:5:5 hodc tir khoang 5:5:1 dén 5:1:5 hodc tir khoang 5:1:5 dén 1:5:5
va van tham chi tot hon nita 12 tir khoang 2:1:1 dén 1:1:2 hodc tu khoéng 2:1:1 dén 1:2:1
hoic tir khoang 1:2:1 dén 1:1:2 hodc tir khodng 2:2:1 dén 1:2:2 hodc tir khoang 2:2:1

dén 2:1:2 hoc tir khoang 2:1:2 dén 1:2:2. Theo phuong an dugc wu tién nhat, ty 18 gitra
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mot hodc nhiéu pyrethroit véi mot hodc nhiéu mectin v6i cac axit béo ¢6 8, 9, 10 nguyén
tr cacbon 1a tir khoang tir khoang 5:1,5:1 dén 2:1,5:1. Ty 1¢ gifta mot hogc nhiéu
pyrethroit véi mot hodc nhidu mectin v&i cac axit béo ¢d 8, 9, 10 nguyén tir cacbon dugc

dua trén ty 18 khéi luong.

Theo mot phuong an wu ti€n hon, sang ché dé xuét hdn hop diét vat gdy hai bao
gdm abamectin va fenpropathrin, t6t hon 12 & ty 1& khdi lugng gitta abamectin voi

fenpropathrin khoang 1:1,33 hodc khoang 1:2,67.

Theo mdt phuong an dugc vu tién hon khac, sang ché d& xuit hdn hop diét vat
gdy hai bao gdm abamectin va permethrin, t6t hon 1a & ty 18 khéi lugng gitta abamectin

v6i permethrin khoang 1:3,33.

Theo mot phuong an duge uu tién hon khac, sang ché d& xuat hon hop diét vat
gy hai bao gdm abamectin va pyrethrum, t6t hon 1a & ty 16 khdi lugng gitta abamectin

va pyrethrum khoang 1:3,33.

Theo mdt phuong an dugc vu tién hon khac, sang ché dé xuit hdn hop diét vat
gdy hai bao gdm ivermectin va fenpropathrin, t6t hon 1a & ty 1& khoi luong gifta

ivermectin va fenpropathrin khoang 1:1,33 hodc khoang 1:2,67.

Theo mdt phuong 4n dugc uu tién hon khac, sang ché dé xuét hdn hop diét vat
gay hai bao gdm ivermectin va permethrin, t6t hon 1a & ty 16 khéi lugng ivermectin va

permethrin khoang 1:3,33.

Theo mot phuong an dugc wu tién hon khac, sang ché d& xuit hdn hop diét vat
gay hai bao gdbm ivermectin va pyrethrum, t6t hon 12 & ty 18 khéi lugng gifta ivermectin

va pyrethrum khoang 1:3,33.

Theo mdt phuong an duge vu tién hon khéc, sang ché dé xuit hdn hop diét vat
gdy hai bao gdm abamectin, fenpropathrin va céac axit béo ¢6 8,9, 10 nguyén tu cacbon,
t6t hon 14 ¢ ty 18 khéi luong gitta abamectin véi fenpropathrin véi cac axit béo ¢co 8, 9,
10 nguyén t cacbon khoang 1,5:2:1 hodc khoang 1,5:4:1.

Theo mdt phuong an duoc uu tién hon khac, sang ché dé xuét hon hop diét vat
gdy hai bao gbm abamectin, permethrin va cac axit béo c6 8, 9, 10 nguyén tir cacbon,
t6t hon 1a & ty 16 khdi lugng gitta abamectin v6i permethrin véi cac axit béo ¢6 8, 9, 10

nguyén tir cacbon khodng 1,5:5:1.
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Theo mdt phuwong an dugc uu tién hon khac, sang ché dé xuat hon hop diét vat
gdy hai bao gbm abamectin, pyrethrum va céc axit béo c6 8, 9, 10 nguyén tir cacbon, tot
hon 1a ¢ ty 18 khdi lugng gitta abamectin v6i pyrethrum véi céc axit béo ¢o6 8, 9, 10

nguyén tr cacbon khoang 1,5:5:1.

Theo mot phuong an duge wu tién hon khac, sang ché @& xuét hon hop diét vat
gdy hai bao gdm ivermectin, fenpropathrin va cac axit béo c6 8, 9, 10 nguyén tir cacbon
t6t hon 12 & ty 16 khoi luong gitta ivermectin voi fenpropathrin véi cac axit béo ¢6 8, 9,

10 nguyén tir cacbon khoang 1,5:2:1 hodc khoang 1,5:4:1.

Theo mdt phuong én duoc wu tién hon khéc, sang ché dé xuét hon hop diét vét
gdy hai bao gdm ivermectin, permethrin va céc axit béo c6 8, 9, 10 nguyén tir cacbon,
t6t hon 1a & ty 16 khdi luong gifta ivermectin v6i permethrin véi cdc axit béo ¢6 8, 9, 10

nguyén tr cacbon khoang 1,5:5:1.

Theo mdt phuwong an dugc uu tién hon khac, sang ché dé& xuit hon hop diét vat
gdy hai bao gdm ivermectin, pyrethrum va cac axit béo c6 8, 9, 10 nguyén tir cacbon,
t6t hon 1a ¢ ty 1& khéi lugng gitta ivermectin voi pyrethrum véi céc axit béo ¢6 8, 9, 10

nguyén tir cacbon khoang 1,5:5:1.

Theo mdt phuong an khac, mot hodc nhiéu mectin theo sang ché co thé tdn tai
trong ché phém & mot lugng hiéu qua. Theo mdt phuong an vu tién, mot lugng hi€u qua
cua mot hodc nhiéu pyrethroit 1a néng do tir khoang 0,1% dén 50% khbi 1uqng/khéi
lwong, tét hon Ia tir khoang 0,1% dén 10% khdi lugng/khdi lrong, thdm chi tot hon nita
1a tir khoang 0,1% dén 5% khéi lwgng/khbi lugng, van tham chi t6t hon nita 1a tir khoang
1% dén 3% khéi lugng/khéi lugng va van tham chi tt hon nira la & khoang 1,5% khéi

lwong/khéi lugng.

Theo mot phuong an khac, mot hodc nhiéu pyrethroit theo sang ché c6 thé ton tai
trong ché phém & mot luong hiéu qua. Theo mot phuong an vu tién, mot lugng hi¢u qua
cua mot hodc nhiéu pyrethroit 1a nf”)ng do tur khoang 0,1% dén 50% khdi hrc_mg/khéi
lugng, tét hon 1a tir khoang 0,1% dén 10% khéi lugng/khdi luong, tham chi tot hon nira
la tir khoang 0,1% dén 5% khéi hrgng/khéi lugng, van thim chi t&t hon nita 13 tir khoang
2% dén 5% khéi luong/khdi luong va vin tham chi tét hon nita 1a & khoang 2,0%, 4,0%
hodc khoang 5,0% khbi lwong/khdi lwong.
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Theo mo6t phuong an khac, cac axit béo c6 8, 9, 10 nguyén tir cacbon theo sang
ché c6 thé ton tai trong ché phdm & mot luong hidu qua. Theo mot phuwong 4n wu tién,
mdt luong hidu qua cla cac axit béo c6 8, 9, 10 nguyén tir cacbon 1a ndng do tir khoang
0,1% dén 50% khdi luong/khdi luong, tdt hon 1a tir khoang 0,1% dén 10% khdi
lu’qng/khéi luong, tham chi t6t hon nita 13 tir khoang 0,1% dén 10% khoi lugmg/khéi
luong, van tham chi tdt hon nira 14 tir khoang 0,1% dén 5% khdi lugng/khdi lugng va

van tham chi t&t hon nita 1a & khoang 1,0% khéi lugng/khdi luong.

Theo mot phuong 4n khéc, sang ché dé xuat phuong phép phong trir vat gy hai
bao gém viéc 4p dung mot lwgng hiéu qua cia cac hdn hop theo sang ché voi vat géy

hai hodc viung can phc‘mg trir vat gay hai.

Theo mot phuong 4n khic, sang ché dé xuit phuong phap phong trir mudi bao
gém viéc ap dung lién tiép hoéc déng thoi mdt luong hi€u qua ctia mot hodc nhiéu
mectin dugc chon tir abamectin va ivermectin va mot lugng hiéu qua cua mdt hodc nhiéu
pyrethroit dugc chon tir fenpropathrin, permethrin va pyrethrum véi mudi hodc ving

can phong trtr muoi.

Céc hdn hop theo sang ché c6 thé dugc ap dung bang bién phap thich hop bat ky.
Ngudi ¢o hiéu biét trung binh trong linh vuce k¥ thuat nay s& quen thudc véi cac kiéu ap
dung bao gdm nhung khéng chi gidi han &, phun, quét, ngdm, 4p dung hat, chat long
duogc tao ap (sol khi), tao mu, moi va/hodc dép phia bén. Viéc phun bao gém bui phun
khéng gian. Bui phun khong gian bao gdm sol khi va bui phun suwong nhiét. Viéc 4p
dung cac hdn hop theo sang ché vai vét gay hai bao gdbm viéc két hop cac hdn hop theo

sang ché trong ché phim ma vat gy hai c6 thé an.

Nhu dugc sur dung ¢ day, “phong trir” vat gy hai hodc “viéc phong trit” (cac)
vét gdy hai dé cap dén viéc giét, lam mat hét kha nang, xua dudi, hodc mit khac lam
giam tadc dOng ti€u cuc cua vat gdy hai lén thuc véat hodc dong vat dén muc ma mong

muon voi nguoi trong cdy, ngudi 4p dung hodc nguoi st dung.

Nhu duge st dung ¢ ddy, “ving can phong trir vt gdy hai” dé cdp dén ving bat
ky ma vat gy hai c6 mit trong mot giai doan sdng bat ky. Ving can phong trir vat gy
hai bao gdm, nhung khong chi gi¢i han 6: a) cdy ma vat gdy hai dang sinh sdng va/hoic
d4t xung quanh; b) viing ma cdy dugc phat trién, thu hoach, hodc trong vudn, canh dong,

nha kinh; ¢) ving con nguoi cu tri trong nha nhu nha & va toan nha thuong mai bao
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gém nha cho mét gia dinh, khéach san, trung tdm cham séc, thu vién, nha cho nhiéu gia
dinh, nha tu, nha tro, phong tam, tién sanh, bao gém khéach san, va bénh vién, hodc
phuong tién van tai; d)' ving ngoai trdi quanh noi con nguoi cu trd bao gdm ving gan
vi tri phat trién mudi va cac bé mit va cu tric trong nha khac nhau, nhu dd noi that bao
gdm giuwdng va dd dac bao gom sach, v.v.; va €) véi bao gdm léu, man chéng mudi, quan

4o va tuong tu.

Vat gdy hai ma c6 thé dugc phong trr boi phuong phap theo séng ché bao gom,
nhung khong chi gidi han &, dong vat chan dét. Dong vat chan dbt bao gém cOn trung,

rét, cudn chiéu va dong vat 16p nhén.

Theo mdt phuong an, dong vat chan d6t duge phong trir ¢6 tinh khang pyrethroit

hoac mectin.

Theo mot phuong an uu tién, dong vat chan dbt 1a con trung. Theo mot phuong
4n wu tién hon, con tring 1a mudi. Nhu duogc st dung ¢ déy, “mudi” dé& cap dén con
trung ma thudc ho Culicidae. Cac ho phu vi du cua mudi bao gém Anophelinae va
Culicinae. Gidng mudi vi du bao gdm Anopheles, Culex, Aedes, Ochlerotatus,
Psorophora, Culiseta, Coquillettidia va Mansonia. Cac mudi vi du bao gdm mubi dedes
aegypti, Aedes albopictus, Aedes dorsalis, Ochlerotatus nigromaculis (cling dugc biét
dudi dang Aedes nigromaculis), Ochlerotatus vexans (cling dugc biét dusi dang Aedes
vexans), Ochlerotatus sollicitans (cling dugc biét dudi dang dedes sollicitans),
Ochlerotatus melanimon (cling dugc biét dudi dang Aedes melanimon), Ochlerotatus
taeniorhynchus (cling dugc biét dudi dang Aedes taeniorhynchus), Aedes triseriatus,
Aedes, sierrensis, Aedes furcifer, Anopheles gambiae bao gdm céc loai phu Mopti va
Savannah, Anopheles quadrimaculatus, Anopheles freeborni, Anopheles darlingi,
Anopheles pseudopunctipennis, Anopheles albimanus, Anophelés stephensi, Anopheles
funestus, Anopheles nili, Anopheles coluzzii, Anopheles arabiensis, Anopheles melas,
Culex quinquefasciatus, Culex pipiens (cling dugc biét du6i dang Culex fatigans), Culex
tarsalis, Culex restuans, Culex nigripalpus, Culex salinarius, Culex poicilipes, Culex
antennatus, Culex neavei, Culiseta melanura, Psorophora columbiae, Psorophora

ciliata, Coquillettidia pertubans, Mansonia africana va Mansonia uniformis.

Theo mot phuong an vu ti€n hon, mudi 14 mot giong dugce chon tir nhém gém co

Culex, Aedes, Anopheles va dang két hop ctia chiing. Theo m¢t phuong an con duoc uu
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tién hon, mudi 1a mot giéng duoc chon tir nhom gém c6 Culex, Aedes va dang két hop

cua chung.

Theo mdt phuong an con duge uu tién hon, mudi duge chon tir nhém gém co
Aedes aegypti, Culex quinquefasciatus, Anopheles quadrimaculatus va dang két hop cua
chiing. Theo mot phuong an con dugc uu tién hon nira, mudi 12 mudi dedes aegypti hodc

Culex quinquefasciatus.

Theo mot phuong an khéc, cac hdn hop theo sang ché tao ra su phong trir dOng
vét chan dbt ban d4u. Theo mdt phuong an khéc, cac hdn hop theo séng ché tao ra su

phong trir dong vat chén dbt con lai.

Theo mot phuong an khéac, mot hodc nhiéu mectin c6 thé dugc ap dung ¢ ty 1€ tur
khoang 0,01 dén 100 gam trén mot hecta (“g/ha”), tét hon 1a tir khoang 0,1 dén 100 g/ha,
t6t hon nita 1a tir khoang 0,1 dén 10 g/ha, tham chi t6t hon nita 1a tir khoang 0,1 dén 5
g/ha, thdm chi tot hon nita 1a tir khoang 0,1 dén 2 g/ha, van tham chi tdt hon nita 13 tir
khoang 0,5 dén 2 g/ha, van tham chi t6t hon nita 1a tir khoang 0,75 dén 1,5 g/ha va van

tham chi t6t hon nita 12 & khoang 1 g/ha.

Theo mot phuong an khéc, mot hoac nhiéu pyrethroit co thé dugc ap dung 6 ty
16 tir khoang 0,01 dén 100 gam trén mot hecta (“g/ha”), tét hon 1 tir khoang 0,1 dén 100
g/ha, tdt hon nira 1a tir khoang 0,1 dén 10 g/ha, tham chi tdt hon nita 12 tir khoang 0,1
dén 5 g/ha, thAm chi té;[ hon nita la tir khoang 1 dén 5 g/ha, van tham chi t6t hon nita 1a
tir khoang 1 dén 4 g/ha, vin tham chi t6t hon nta la tir khoang 2 dén 3 g/ha va van thdm

chi tét hon nita 1a & khoang 2,68 g/ha.

Theo mot phuong an khéc, cac axit béo c6 8, 9, 10 nguyén tu cacbon ¢6 thé duoc
ap dung & ty 1¢ tir khoang 0,01 dén 10 gam trén mot hecta (“g/ha”), t6t hon 1a tir khoang
0,01 dén 1 g/ha, tét hon nita la tir khoang 0,1 dén 1 g/ha, tham chi t5t hon nita 1a tir
khoang 0,4 dén 0,9 g/ha, thdm chi tot hon nita 12 tir khoang 0,5 dén 0,8 g/ha, van tham
chi tét hon nita la tir khoang 0,6 dén 0,7 g/ha, van thim chi tdt hon nita 1a & khoang 0,67
g/ha.

Nhu dugce st dung & day, tAt ¢4 céc tri sb lién quan dén luong, ty 1€ phén tram
khéi lugng va tuong tu duoc xac dinh la “khoang™ hoac “xép xi” mdi tri sb cu thé, tic

13, cong hodc trir 10%. Vi dy, cum tir “khoang 5% khéi lu’qng/khéi luong” can dugc
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hidu 13 “tir 4,5% dén 5,5% khéi lugng/khéi luong”. Do d6, lugng trong khoang 10% tri

s0 yéu ciu dugce tinh dén trong pham vi clia yéu cau bao ho.

Nhu dugc st dung ¢ day, “ché phém” dé cap dén mot hodc nhiéu thanh phén co
hoat tinh trong chit mang. Chit mang c6 thé 1a chét 10ng, chit ban ran, chét ran hodc
chét khi va co thé chtra céc thanh phén bd sung. Vi du, mdi 1a chat mang thich hop déi
v6i sang ché.

Thuét ngit “lugng hiéu qua” nghia la luong cta hdn hop ma s& phong trir vat gy
hai dich. “Luong hi€u qua” s& thay dbi phu thudc vao néng d6 hon hop, loai (cac) vat
gdy hai dang dugc xir ly, tinh nghiém trong cta vigc nhidm vét gdy hai, két qua mong
mudn, va giai doan séng cua vat gy hai trong qué trinh xtr ly, trong s6 cac yéu tb khéc.
B&i vay, khong thé ludn x4c dinh “lugng hiéu qua” chinh xac. Tuy nhién, “lugng higu
qua” thich hgp trong truong hop riéng biét bat ky c6 thé duoc xic dinh béi ngudi c6
hiéu biét trung binh trong linh vuc k¥ thuét nay.

Mao tir “mdt” duoc du dinh bao gém dang s6 nhiéu cling nhu dang s it, trir khi
ngit canh thé hién r rang theo céch khéc. Vi du, phuong phép theo sang ché duoc hudng
dén viéc phong trir “vat gy hai”, nhung phuong phéap nay cé thé bao gém viéc phong
trir nhiéu vat gdy hai (nhu nhiéu hon mot con trung hodc nhiéu hon mdt loai con trung
hosic nhidu hon mot ve hodc nhidu hon mot loai ve).

Céac phuong 4n mo ta la cac phuong an don gidn cla cdc khai niém sang tao mo
ta & day va can khong dugc xem la gidgi han trir khi yéu cAu bao hd thé hién rd theo cach
khéc.

Cac vi du sau duoc du dinh thé hién sang ché va trinh bay cho ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thuat nay cac phwong phap phong trir vat géy hai dugc lay
lam vi du bao gdm budc st dung ché phdm theo sang ché. Ching khong duge du dinh
14 gi6i han theo cach bat k.

Vi du thue hién sang ché

Vi du 1-Phong trir dedes aegypti ¢b 4ot bién KDR don bdi hdn hop gdm

fenpropathrin va abamectin hodc ivermectin

Phwong phdp
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Trong thir nghiém sinh hoc nay, thit nghiém sinh hoc 6ng gi6 dugc thuc hién &
New Mexico vao thang 7 nam 2017. Aedes aegypti ma dugc biét 1a khang (d6t bién
khang thap nhat (“KDR”) don) va man cam vé&i permethrin duge st dung trong cac
nghién ctru. Céc giai phap dudi day duogc dp dung voi mudi A. Aegypti trudng thanh: 1)
1,5% abamectin; 2) 1,5% ivermectin; 3) 2% fenpropathrin; 4) hdn hop g61n 2%
fenpropathrin va 1,5% abamectin; 5) hdn hop gdbm 2% fenpropathrin va 1,5%
abamectin; 6) hdn hop gdbm 2% fenpropathrin va 1,5% ivermectin; va 7) hdn hop gdm

2% fenpropathrin va 1,5% ivermectin.

Pé x4c dinh néu cac hdn hop tao ra cac két qua ngoai dy tinh, mirc hiéu qua két
hop duoc thiy (“OCE”) dugc chia boi mtc hiéu qua két hop du tinh (“ECE”) trong d6
ECE du tinh dugc tinh bing phuong phéap Abbott:

ECE = A + B — (AB/100),

trong d6 ECE 1a mérc hiéu qua két hop du tinh va trong d6 A va B 1a ty 1€ phén
tram phong trir tao ra boi cac thanh phan co hoat tinh don. Néu ty 1¢ gitta OCE ctia hon
hop va ECE cua hdn hop 16n hon 1, tiép do céac tuong tac 16n hon so véi dy tinh s€ ¢o
trong hdn hop. (Gisi, Synergistic Interaction of Fungicides in Mixtures, The American
Phytopathological Society, 86:11, 1273-1279,1996). Céc két qua c6 thé duge thay trong
Bang 6, dudi day.

Bang 6
A aegypti A aegypti
man cam V6i | ooppep | Khane o geoppcp
permethrin permethrin
% Cheét % Cheét
boi ching khong
1o 2 - 1 -
dugc xu ly
1,5% abamectin 100 - 91,3 -
1,5% ivermectin 100 - 62,9 -
2,0% fenpropathrin | 99,6 - 75,8 -
2% fenpropathrin +
1,5% abamectin 100 1,0 100 1,0
2% fenpropathrin +
1,5% ivermectin 100 1.0 100 L1

Két qua

Nhu dugc thé hién trén Bang 6, ca 1,5% abamectin 14n 1,5% ivermectin tao ra

murc phong trir 100% voi A. aegypti duoc biét 1a man cAm vé&i permethrin.
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Hon nita, ddi véi 4. ae gypti dugc biét 1a khéang permethrin, 1,5% abamectin tao
ra méc phong trir 91%, 1,5% ivermectin tao ra muc phong trr 64% va 2.,0%
fenpropathrin tao ra mic phong trir 76%. Murc phong trir nay dugc tdng cuong khi
fenpropathrin dugc tron véi abamectin hodc ivermectin. Cu thé, hdn hop gbm 2,0%
fenpropathrin va 1,5% abamectin hodc hén hop gdm 2,0% fenpropathrin va 1,5%
ivermectin tao ra mic phong tru 100%. D6i v6i hdn hop gdm ivermectin va
fenpropathrin, mirc phong trir ndy dugc tang cuong dén muc ngoai du tinh. Cu thé, hdn

hop gdm ivermectin va fenpropathrin tao ra ty 16 OCE:ECE bang 1,1.

Vi du 2-Mirc phong trir dedes aegypti c6 dot bién KDR kép boi hdn hop gém

fenpropathrin va abamectin

Phuong phdp

Trong thir nghiém sinh hoc nay, thir nghiém sinh hoc éng gi6 dugc thuc hién &
New Mexico vao thang 1 nam 2020. Aedes aegypti ma dugc biét 1a khang (dot bién
khang thap nhat (“KDR”) kép) va man cam voi permethrin duge sir dung trong cac
nghién ctru. Céc giai phap sau dugc ap dung véi mudi 4. aegypti trudng thanh: hon hop
g0m 4% fenpropathrin, 1,5% abamectin va 1% cac axit béo c6 8, 9, 10 nguyén tir cacbon.
Ty 1& phan trim chét duoc ghi lai & 15 phut (“phat”), 1 gid (“giv™), 24 gio va 48 gio.

Céc két qua duoc thé hién trén Bang 7, dudi day.

Bang 7
A. aegypti min cam véi | 4. aegypti khang
permethrin permethrin
15 | ois 24 |48 15 1 24 |48
phut g gid | gi¢ | phut | gio | gi0 | gio
% chét % chét
Doi chirng khong dugce xutr 0 0 0 0 0 0 0 |

ly

4,0% fenpropathrin
+1,5% abamectin

+ 1% céac axit béo ¢c6 8, 9,
10 nguyén tr cacbon

90,25 199,75 100 | 100 |0 6,75 190 92,25

Két qua

Nhu dugc thdy trong Bang 7, bén trén, viéc ap dung hdn hop gdm 4%
fenpropathrin, 1,5% abamectin va 1% céc axit béo c6 8, 9, 10 nguyén tir cacbon dan dén

miurc phong trir 92% voi A. aegypti c6 dot bién KDR kép sau 48 gio. Diéu nay la bét ngd
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vi 4. aegypti co dot bién KDR kép c6 tinh khang pyrethroit 16n hon dén 10 14n so véi
cac dot bién KDR don.

Vi du 3-Mitc phong trir Culex quinguefasciatus boi hdn hop gdm fenpropathrin

va abamectin hodc ivermectin

Phwong phdp

Trong thtt nghiém sinh hoc nay, thir nghiém sinh hoc ong gié dugc thuc hién &
New Mexico vao thang 8 nam 2019. Culex quinquefasciatus dugc biét 1a khang va man
cam v6i permethrin dugc st dung trong cac nghién ctru. Céc giai phdp sau duoc &p dung
voi mudi C. quinquefasciatus trudng thanh: 1) hdn hop gdm 2% fenpropathrin, 1,5%
ivermectin va 1% cac axit béo c6 8, 9, 10 nguyén tir cacbon; 5) hdn hop gdm 4%
fenpropathrin, 1,5% abamectin va 1% céc axit béo c6 8, 9, 10 nguyén tir cacbon; 6) hdn
hop gém 4% fenpropathrin, 1,5% ivermectin va 1% céc axit béo c6 8, 9, 10 nguyén tu
cacbon. Ty 1& phin tram chét duoc ghi lai & 15 phut, 1 gio, 24 gio va 48 giv. Céc két
qué c6 thé duoc thay trong Bang 8, duéi day.

Béang 8

C. quinquefasciatus man cam v6i | C. quinquefasciatus khang
permethrin permethrin

48 15 1 24 48
gid | phut | gio | gio gio
% chét % chét

15phut | 1 gio | 24 gio

2,0% fenpropathrin
+1,5% ivermectin
+ 1% cac axit béo c6 | 86,6 99,7 |100,0 100,0 | 20,9 [ 83,8 99,1 |100,0
8, 9, 10 nguyén tu
cacbon

4,0% fenpropathrin
+1,5% abamectin

+ 1% céc axit béo c6 | 100,0 | 100,0 | 100,0 100,0 | 90,0 | 99,7 | 100,0 | 100,0
8, 9, 10 nguyén tu
cacbon

4,0% fenpropathrin
+1,5% ivermectin

+ 1% cac axit béo ¢c6 | 97,5 100,0 | 100,0 100,0 | 8,8 [91,3]90,0 |88,8
8, 9, 10 nguyén tu
cacbon

Két qud
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Nhu duoc théy trong Bang 8, & trén, viéc ap dung hdn hop gém 2% hoac 4%
fenpropathrin, 1,5% abamectin hodc ivermectin va 1% céc axit béo ¢6 &, 9, 10 nguyén
tt cacbon dan dén murc phong trir 100% véi C. quinquefasciatus duge biét 1a khang
permethrin trong khoang 1 gio. Mirc phong trir ndy duge duy tri sau 48 gio. Két qua nay
la quan trong vi cac gidng C. quinquefasciatus khang c6 tinh khang chuyén hoa véi
pyrethroit. Cu thé, khi permethrin dugc ap dung voi céc gidng C. quinquefasciatus
khang thi mudi dudng nhu dugc phong trir sau 1 gi¢ nhung tiép do thirc day khoang 48

gi¢ sau sau khi ching da chuyén hoa permethrin.

Vi du 4-Mirc phong trit Culex quinquefasciatus bdi hdn hop gdm permethrin va

abamectin hoic ivermectin

Phuwong phdp

Trong thit nghiém sinh hoc nay, thir nghiém sinh hoc 6ng gi6 dugc thuc hién &
New Mexico vao thang 3 nam 2020. C. quinquefasciatus dugc biét 1a khang va man cam
vGi permethrin dugce st dung trong cac nghién ctru. Céc giai phap sau duoc ap dung véi
mudi C. Quinquefasciatus truéng thanh: 1) 5% permethrin; 2) hdn hgp gom 5%
permethrin va, 1,5% abamectin; 3) hdn hop gdbm 5% permethrin, 1,5% abamectin va 1%
cac axit béo co 8, 9, 10 nguyén tir cacbon; 4) hdn hop gdm 5% permethrin va 1,5%
ivermectin; va 5) hdn hop gdm 5% permethrin, 1,5% ivermectin va 1% cac axit béo c6
8,9, 10 nguyén ti cacbon. Ty 1¢ phén tram chét dugc ghi lai & 15 phut, 1 gio, 24 gio va
48 gior. Cac két qua co thé duoc thiy trong Bang 9, dudi day.

Bang 9

C. quinquefasciatus man | C. quinquefasciatus khéng
cam v6i permethrin permethrin
15 1 24 |48 15 1 24 48
phut | gio |gid |gid | phat |gio | gio | gio
% chét % chét

5% permethrin 65 100 [ 100 | 100 |O 78,8 | 65 66,3

5% permethrin

+1,5% abamectin 100 100 | 100 |100 |O 77,5 191,2 | 91,3

5% permethrin

+ 1,5% abamectin

+ 1% céc axit béo ¢6 8, 9,
10 nguyén tr cacbon

5% permethrin

+1,5% ivermectin

77,2 199,7 | 100 | 100 | 18,1 |98,8 | 99,7 | 100

90 100 | 100 | 100 |7,5 87,5 | 100 | 100
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5% permethrin

+ 1,5% ivermectin

+ 1% céc axit béo ¢6 8, 9,
10 nguyén tr cacbon

100 100 | 100 |100 | 13,8 |92,5|100 | 100

Két qud

Nhu duoc thdy trong Bang 9, & trén, viée 4p dung 5% permethrin dan dén murc
phong trir mudi C. quinquefasciatus khang chi 66,3% sau 48 gid. Tuy nhién, viéc &p
dung hdn hop gdm 5% permethrin va 1,5% abamectin dan dén mirc phong trir 91,3%
sau 48 git. Muc phong trir nay duoc ting cudng dén 100% bing cach bb sung 1% céc
axit béo ¢6 8, 9, 10 nguyén tr cacbon. Hon nita, viéc ap dung hdn hop gdm 5%
permethrin va 1,5% ivermectin dan dén mac phong trir 100% sau 24 giod. Mtrc phong
trir nay khong bi tac dong tiéu cuc boi viée bd sung 1% cac axit béo ¢6 8, 9, 10 nguyén

t cacbon.

Vi du 5-Mitc phong trit Culex quinquefasciatus bdi hdn hop oOm pyrethrum va

abamectin hodc ivermectin

Phuwong phap

Trong thir nghiém sinh hoc nay, thr nghiém sinh hoc émg gié dugc thuc hién &
New Mexico vao thang 3 nam 2020. C. quinquefasciatus dugc biét 1a khang va man cam
véi permethrin dugc st dung trong céc nghién ctru. Cac giai phéap sau dugce ap dung véi
mudi C. Quinquefasciatus trudng thanh: 1) 1,5% abamectin; 2) 1,5% ivermectin; 3) 5%
pyrethrum; 4) hdn hop gdm 5% pyrethrum va 1,5% abamectin; va 5) hdn hop 2ém 5%
pyrethrum va 1,5% ivermectin. Ty 18 phan trim chét dugc ghi lai & 15 phut, 1 gio, 24
gidr va 48 gio. Cac két qua co thé dugce thdy trong Bang 10, dusi day.

Bang 10
C. quinquefasciatus man cam | C.  quinquefasciatus ~ khang
véi permethrin permethrin
15 | gic 24 48 15 | oic 24 48
phit 891 oiy | giv | phut B0 iy | gid
% chét % chét
1,5% abamectin | 15 73,8 91,3 1925 |0 26,3 78,8 |80
1,5% ivermectin | 5 62,5 | 100 100 0 42,5 88,8 |91,3
5% pyrethrum 100 100 93,8 93,8 |60 70 46,3 46,3
5% permethrin
+ 1,5% | 88,8 100 | 100 100 | 46,9 87,5 96,9 |96,9
abamectin
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Ty 16 OCE:ECE | 0,9 1,0 |1,0 1,0 0,8 1,1 1,1 1,1

5% pyrethrum

+ 1,5% | 85,3 100 | 100 100 37,5 73,4375 1934 |95

ivermectin

Ty 1€ OCE:ECE | 0,9 1,0 |1,0 1,0 0,6 0,9 1,0 1,0
Két qua

Nhu duge thdy trong Bang 10, & trén, viéc ap dung 5% pyrethrum dan dén muc
phong trr mudi C. quinquefasciatus khang chi 46,3% sau 48 gio. Viéc ap dung 1,5%
abamectin hodc 1,5% ivermectin 1an lwot dan dén muc phong trir 80% va 91,3%. Tuy
nhién, viéc 4p dung hdn hop gdbm 5% pyrethrum va 1,5% abamectin dan dén muc phong
trir 96,9% sau 24 gid. Trén thuc té, viéc ap dung hdn hop gdm 5% permethrin va 1,5%
abamectin dan dén mérc phong trir mudi C. Quinquefasciatus khang permethrin & 1 gio,
24 gid va 48 giv sau ap dung 1a ngoai dy tinh dya trén viéc ap dung mot minh thuc diét
vét gdy hai. Hon nita, viéc ap dung hon hop gbm 5% pyrethrum va 1,5% ivermectin dan

dén mtrc phong trir 95% sau 48 gio.

Vi du 6-Muc phong trit Culex quinquefasciatus boi hdn hop gdm fenpropathrin

va abamectin
Phwong phdp

Trong thir nghiém sinh hoc nay, nghién ctru thé tich cuc thap ngoai troi duge thuc
hién & New Mexico vao thang 6 ndm 2020 va & Arizona vao thang 10 nam 2020. C.
quinquefasciatus (duge nudi trong phong thi nghiém) ma dugc biét 12 min cam véi
permethrin dugc st dﬁng trong cac nghién ctu. Dung dich chtra hén hop gdm 4%
fenpropathrin, 1,5% abamectin va 1% cac axit béo c6 8, 9, 10 nguyén tir cacbon duogc
ap dung dudi dang suong voi 18 16ng mdi 16ng co 20 mudi cai C. quinquefasciatus
trudng thanh (n=3) trong vung hé véi thuc vat it duoc dat cach déu 100, 200 va 300 ft
(30,48, 60,96 va 91,44 m) tir voi phun. Tbc @6 gi6 trung binh 1a khodng 4 dam/gio (6,44
km/gi®). Ty 18 phan tram chét duoc ghi lai & 48 gio. Céc két qua c6 thé duoc thay trong
Bang 11, dudi day.

Béang 11
p 100 fi]200  ft]300 ft (91,44
0 D
7o chét (30,48 m) | (60,96 m) | m)
New Mexico | 100% 100% | 98,6%
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Arizona 100% 100% 99,2%

Két qua

Nhu dugc thdy trong Bang 11, & trén, viéc ap dung 4% fenpropathrin va 1,5%
abamectin din dén muc phong trir gin 100% véi mudi C. Quinquefasciatus man cam.
Mtrc hiéu qua nay dugc duy tri ¢ khoang cach 300 ft (91,44 m) tu bd phén tao suong.

Déi chimg khong duoc xtt Iy ¢6 mic chét nhd hon 1,5%.

Vi du 7-Mirc phong trir Culex quinquefasciatus khang pyrethroit boi hén hop

odm fenpropathrin va abamectin

Phuwong phdp

Trong thr nghi€m sinh hoc nay, nghién ciru thé tich cuc thap ngoai troi duge thuc
hién & New Mexico vao thang 8 nam 2020 nhu trong Vi du 6, & trén. C. quinquefasciatus
duoc biét 1a khang (gibng Yolo California) hoic man cam (dwgc nudi trong phong thi
nghiém) v4i permethrin dugc stir dung trong cac nghién ctru. Téc do gi6 trung binh l1a
khoang 4 dam/gid (6,44 km/gid). Ty 18 phan tram chét duoc ghi lai & 48 giv. Céc két
qua c6 thé duoc thdy trong Bang 12, dudi day.

Bang 12
. 100 f1200 ]300 ft (91,44
0 D)
/o chet (30,48 m) | (60,96 m) | m)
Min cam 100% 100% | 97,19%
Khéng 99.4% 97.7% | 86,55%
Két qua

Nhu duoc thdy trong Bang 12, & trén, viéc 4p dung 4% fenpropathrin va 1,5%
abamectin dan dén muc phong trir gan 100% véi mudi C. quinquefasciatus man cam.
Muc hi€u qua nay dudc duy tri & khoang cach 300 ft (91,44 m) tir bd phan phun. Hon
nfta, viéc a4p dung 4% fenpropathrin va 1,5% abamectin dan dén muc phong trir gan
100% v&i mudi C. quinquefasciatus khang. Muc hiéu qua chi nhé hon mét chut &
khoang cach 300 ft (91,44 m) tr bo phén tao suong. DPéi chung khong duge xtr ly c6

mutc chét nho hon 1%.
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Vi du 8-Muc phong trir dedes aegypti boi hdn hop odm fenpropathrin va

abamectin
Phuwong phdp

Trong thit nghiém sinh hoc nay, nghién ctru thé tich cuc thip ngoai trdi dugc thuc
hién & California vao thang 7 nam 2020 va Florida vao thang 10 nam 2020 nhu trong Vi
du 6, & trén. A. aegypti (dugc nudi trong phong thi nghiém) ma dugc biét 1a man cam
voi permethrin dugc st dung trong cac nghién ctru. Tbc do gi6 trung binh 12 khoang 3,0
dam/gio (4,83 km/giay).' Ty 1¢ phan tram chét dugc ghi lai & 48 gio. Cac két qua c6 the
duoc thiy trong Bang 13, duéi day.

27132

Bang 13
% chét 100 ft | 200 ft | 300 ft
° (30,48 m) | (60,96 m) | (91,44 m)
California 100% 99,2% 98,8%
Florida 100% 100% 97,8%
Két qua

Nhu dugc thdy trong Bang 13, & trén, viéc ap dung 4% fenpropathrin va 1,5%
abamectin din d&n muc phong trir gin 100% v6i mudi 4. aegypti man cam. Muc higu
qua nay dugc duy tri & khoang cach 300 ft (91,44 m) tr b phan tao suong. Déi ching

khong duge xir Iy ¢6 mic chét nhé hon 1%.

Vi du 9-Mrc phong trit dedes aegypti khang pyrethroit bdi hdn hop gdm

fenpropathrin va abamectin

Phwong phdp

Trong thit nghiém sinh hoc nay, nghién clru thé tich cuc thap ngoai troi dugce thuc
hién & New Mexico vao thang 9 (giong Puerto Rican) va théang 11 (gidng Floridian) nam
2020 nhu trong Vi du 6, ¢ trén. 4. aegypti dugc biét 1a khang (gidng Puerto Rican va
gidng Florida) hodc man cam (dugc nudi trong phong thi nghiém) véi permethrin dugc
str dung trong cac nghién ctru. Tbc dd gio6 trung binh 1a khoang 4 dam/gio (6,44 km/gio).
Ty 18 phan tram chét dugc ghi lai ¢ 48 gio. Céc két qua c6 thé dugc thay trong Bang 14,
dudi day.
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Béang 14

% chét 100 f£1200  f[300 ft
° (30,48 m) | (60,96 m) | (91,44 m)
Man cam 100% 100% 100%
Gidng Puerto 0 0 o
Rican khiing 93,56% 93,07% | 86,54%
Sﬁ‘,’ng Floridian |- 550/ 98,88% | 90,37%
ang
Két qua

Nhu dugc thdy trong Bang 14, & trén, viéc ap dung 4% fenpropathrin va 1,5%
abamectin dan dén 100% mudi A. Aegypti man cam. Mirc hiéu qua nay dugc duy tri &
khoang cach 300 ft (91,44 m) tir b0 phan phun. Hon nita, viéc 4p dung 4% fenpropathrin
va 1,5% abamectin din dén mirc phong trir khoang 94% vé&i mudi gibng 4. aegypti
Puerto Rican khang va muic phong trir gin 100% v6i mudi gidng 4. aegypti Floridian
khang. Mtrc hiéu qua chi nhé hon mot chut ¢ khoang cach 300 ft (91,44 m) tur bd phén

tao suong. Ddi chung khong duge xtr Iy c6 mirc chét nhé hon 1%.

Vi du 10-Mtc phong trir Anopheles quadrimaculatus bdi hdn hop oOm

fenpropathrin va abamectin

Phuong phdp

Trong thir nghiém sinh hoc nay, nghién ctru thé tich cuc thAp ngoai trdi duoc thue
hién & Texas vao thang 10 ndm 2020 nhu trong Vi du 6, & trén. 4. quadrimaculatus
(dugc nudi trong phong thi nghiém) ma duge biét 1a man cam véi permethrin dugc st
dung trong cic nghién ctru. Tde d6 gi6 trung binh 1a khoang 3 dam/gid (4,83 km/gid).
Ty 1& phan trdm chét duoc ghi lai & 48 gid. Céac két qua c6 thé dugc thiy trong Bang 15,

dudi day.
Bang 15
Khoing cich 100 ft[200  ft ]300 ft
(30,48 m) | (60,96 m) | (91,44 m)
% chét 100% 99,2% 99,4%
Két qua
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Nhu dugc thdy trong Bang 15, & trén, viéc 4p dung 4% fenpropathrin va 1,5%
abamectin din dén muc phong trir gin 100% v6i mudi A. quadrimaculatus man cam.
Murc hiéu qua nay dugc duy tri & khoang cach 300 ft (91,44 m) tir by phén tao suong.

Déi chirng khong duge xt ly c6 mirc chét nho hon 1%.

29



52549 30/32

Yéu cau bao ho
1. Hon hop diét vat gdy hai bao gém mot hodc nhiéu mectin dugc chon tir nhom
gém c6 abamectin va ivermectin va mot hodc nhiéu pyrethroit dugc chon tir nhom gém
c6 fenpropathrin va permethrin, trong d6 mot hodc nhiéu mectin va mot hoic nhiéu
pyrethroit nay 1a cac thanh phan c6 hoat tinh diét vt gay hai duy nhit va trong do ty 1€
khéi lwong gitta mdt hodc nhiéu pyrethroit véi mot hoac nhidu mectin nam trong khoang

tr 3,3:1 dén 1,3:1.

2. Hon hop diét vat gay hai bao gém mot hodc nhiéu mectin dugc chon tit nhom
gdm c6 abamectin va ivermectin va mét hodc nhiéu pyrethroit dugc chon tir nhém gdm
c6 fenpropathrin va permethrin, va cac axit béo c6 8, 9, 10 nguyén tir cacbon, trong do
mdt hodc nhiéu mectin, mdt hodc nhiéu pyrethroit va cac axit béo ¢6 8, 9, 10 nguyén t
cacbon nay la cac thanh phan c6 hoat tinh diét vat gdy hai duy nhét va trong d6 ty 1€
khéi lugng gitta mdt hodc nhiéu pyrethroit véi mot hodc nhiéu mectin nam trong khoang

tir 3,3:1 dén 1,3:1.

3. Phuong phap phong trir mudi bao gdm viéc ap dung lién tiép hodc d6ng thoi mot
luong hiéu qué cua hdn hop gém mot hodc nhiéu mectin dugc chon tir abamectin va
ivermectin va mdt hodc nhiéu pyrethroit dugc chon tir fenpropathrin va permethrin, voi
mudi hoic ving cn phong trir mudi, trong d6 mot hogc nhidu mectin va mot hogc nhiéu
pyrethroit nay 1a cac thanh phan c6 hoat tinh diét vt gdy hai duy nhét va trong do ty 18
khéi luong gitta mot hodc nhiéu pyrethroit véi mot hodc nhiéu mectin nam trong khoéng

tir 3,3:1 dén 1,3:1.

4. Phuong phéap phong trir mudi bao gbm viéc ap dung lién tiép hoac dong thoi mot
lugng hiéu qua cua hdn hop gé”)m mot hodc nhiéu mectin dugc chon tir abamectin va
ivermectin, mot hoac nhiéu pyrethroit dugc chon tir fenpropathrin va permethrin, va cac
axit béo ¢4 8, 9, 10 nguyén tir cacbon v6i mudi hodc ving can phong trir mudi, trong do
mot hodc nhiéu mectin, mot hodc nhiéu pyrethroit va cac axit béo c6 &, 9, 10 nguyén tir
cacbon nay la cac thanh phan c6 hoat tinh diét vét gdy hai duy nhét va trong d6 ty 1é
khéi lugng gitta mdt hodc nhiéu pyrethroit véi mot hogc nhiéu mectin nam trong khoang

tir 3,3:1 dén 1,3:1.

5. Phuong phép theo diém 4, trong d6 mudi 14 gibng duoc chon tir nhom gbm co

Culex, Aedes, Anopheles va dang két hop cua ching.
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6.  Phuong phap theo diém 3, trong d6 mudi dugc chon tir nhém gdm cd Aedes
aegypti, Culex quinquefasciatus, Anopheles quadrimaculatus va dang két hop cua

chung.
7. Phuong phap theo diém 3, trong d6 mudi 1a khang pyrethroit.

8. Phuong phéap theo diém 3, trong d6 ving cén phong trlr vat gy hai la man chéng

mudi, 18u hodc san pham quén 4o.
9. Phuong phéap theo diém 3, trong d6 sy phong trir 1a phong trir con lai.

10.  Phuong phap théo diém 3, trong d6 hon hop duge ap dung boi phuong phép dugc

chon tir phun, quét va ngam.

11.  Hon hop theo diém 1, trong d6 mot hodc nhiéu mectin 1a abamectin va mot ho#c
nhidu pyrethroit 1a permethrin va trong dé ty 1¢ khéi luong gitra mot hodc nhiéu

pyrethroit véi mot hodc nhiéu mectin 13 3,3:1.

12.  Hbdn hop theo diém 1, trong d6 mot hodc nhiéu mectin 13 ivermectin va mot hoic
nhiéu pyrethroit 13 fenpropathrin va trong do ty 1& khdi luong gifta mot hodc nhidu

pyrethroit véi mot hodc nhiéu mectin 1a 1,3:1.

13.  Hdn hop theo diém 2, trong d6 mot hodc nhiéu mectin 12 abamectin va mot hoic
nhidu pyrethroit 1 permethrin va trong d6 ty 1& khéi lugng gitta mdt hodc nhiéu

pyrethroit véi mot hodc nhiéu mectin 12 3,3:1.

14.  Hdn hop theo diém 2, trong d6 mot hodc nhiéu mectin 13 ivermectin va mot hoic
nhiéu pyrethroit 12 fenpropathrin va trong do ty 1& khéi lugng gitta mot hodc nhiéu
pyrethroit véi mot hodc nhidu mectin 1a 1,3:1.

15.  Phuong phéap theo diém 3, trong d6 mot hodc nhiéu mectin la abamectin va mot
hodc nhiéu pyrethroit 1a permethrin va trong dé ty 1é khéi luong gitta mot hodc nhiéu
pyrethroit v4i mot hodc nhidu mectin 1a 3,3:1.

16.  Phuong phép theo diém 3, trong 6 mdt hodc nhiéu mectin 13 ivermectin va mot
hodc nhiéu pyrethroit 12 fenpropathrin va trong do ty 1& khéi lugng gitta mot hozc nhiéu

pyrethroit véi mot hodc nhiéu mectin 13 1,3:1.
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17.  Phuong phéap theo diém 4, trong d6 mot hodc nhiéu mectin 12 abamectin va mot
hodc nhiéu pyrethroit la permethrin va trong d6 ty 1¢ khéi lugng gitta mot hodc nhiéu
pyrethroit véi mot hodc nhiéu mectin 1a 3,3:1.

18.  Phuong phap theo diém 4, trong d6 mot hodc nhiéu mectin 14 ivermectin va mot
hodc nhiéu pyrethroit la fenpropathrin va trong dé ty 1¢ khéi lugng gitta mot hodc nhiéu

pyrethroit v6i mot hodc nhiéu mectin 12 1,3:1.
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