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(57) Sang ché d& cap dén phuong phép kiém so4t dong vat khong xuong sdng gay hai
ddi vé6i cac loai thue vat ho cam chanh, bao g6m budce cho thuc vat, bd phén cua thuc vit,
vét liéu nhén gidng thuc vat, dong vat gay hai, ngudn cung cip thirc an, mdi trudng séng
hoic noi sinh san ciia chung tiép xtc véi mot hodc nhiéu hop chit c6 cong thirc I, hodc ché

pham cua no.

Ngoai ra, sang ché con @& cap dén phuong phap phong trir dong vét khdng xuong song gay
hai thuc vat ho cam chanh, sy pha hoai, hodc sy 1ay nhiém boi dong vat khong xuong séng
gAy hai va phuong phap bao vé thuc vat, vat liéu nhin giéng thuc vat ho cam chanh, khoi

su tAn cong hodc su pha hoai béi dong vat khong xwong séng gay hai.
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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén phuong phép kiém soat dong vét khong xwong séng gy hai
ddi vai cac loai thuc vat gém mia, ho cam chanh, cai diu va khoai tay, bao gém buédc
cho thuc vét, cac b phan ctia thuc vat, vat liéu nhan giéng cua thuc vat, dong vat gay
hai, ngudn cung cip thirc an, moi truong sdng hodc noi sinh san cia chung tiép xtc voi

mot hodc nhiéu hop chit c¢6 cong thire I:

CHy O

hodc chét dong phan hd bién, chit dong phan dbi anh, chat dong phan khéng dbi quang,
hoac mubi cia né.

Hop chét c6 cong thic I 1a rat thich hop dbi véi cac phuong phép kiém soat
va/hodc phong trir dong vat khong xuong séng gay hai.

Pa phat hién ra rang, cac hdn hop cua hop chéit c6 cong thic (I) véi cac thanh
phén ¢6 hoat tinh trong ndng nghiép, nhu cac chit diét con tring hoic cac chat diét nAm
hodc cac chat diét giun tron, 1a dic biét thich hop dbi voi cac phuong phép dé kiém soat
va/hodc phong trir dong vat khong xuong séng gdy hai.

Tinh trang k¥ thuit cia sang ché
Hop chét c6 cong thirc (I) ¢6 mit & hai dang ddng phan dbi anh I-R-1 va I-S-1

nhu duge chi ra dudi day.
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Hop chit c6 cong thire (I), c6 mat & cac dang mesoionic. Cac dang nay c6 thé
dugce biéu thi bang cac cong thirc dang dién tir, mdi cong thirc c6 dién tich duong va am

hinh thtrc trén cac nguyén tr khac nhau (nhu duoc thé hién duéi day).

K e 150 s

CH3

e 50 h
o AL /L

Céc hop chit c6 cong thirc I-R-1 va I-S-1 ciing c6 mit & cic dang mesoionic

twong tu véi hop chét c6 cong thirc I nhur néu trén.

Khoai tdy 1a mot loai cay trong c6 ci tir nhém thue vat quanh nam Solanum
tuberosum. Cu khoai tdy 13 phan than dic biét cta cdy khoai tay hinh thanh ngay dudi
bé mit dat. N6 duoc trong & hon 125 qudc gia va duge hon mét ty ngudi tiéu thy hang
ngay. Hang tram triéu nguoi & cac nude dang phat trién phu thudc vao khoai ty dé sinh
tdn. Khoai tay 1a cay lwong thuc dugc tiéu thu nhiéu thtr tu trén thé gidi, sau gao, lia mi
va ngd. Tuy nhién, cdy khoai tdy rat d& bi cac loai dong vat khdng xuong sng gay hai
nhu bo tri, réy, rép, sdu xanh hai cu v.v. tin cong. Do bdi canh khac nhau nén ning suét
va chét lugng khoai tay c6 thé bi anh huéng béi cac loai dong vat gay hai khdc nhau gay
thiét hai vé kinh té.
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Nhiéu loai cdy hoc cam chanh dugc trong trén toan thé giéi. Trong s6 céac loai
nay, cam ngot (C. sinensis) va quyt (C. reticulata) dugc trong rong rii trén toan thé gii,
va & mot muc d6 han ché hon, budi chum (C. paradise), chanh tay (C. limon) va chanh
(C. aurantifolia) va quyt lai budi (quyt X buoi chiim) va quyt lai cam (quyt X cam ngot)
(Rajput and Haribabu, 1993). Gibng nhu hau hét cac loai trai cay, trai cAy ho cam chanh
la mot loai thuc phém it calo, 1a nguén hydrat cacbon va chét xo, it natri va chét béo, va
14 ngudn vitamin C tuyét voi. Cac dudng chét tir thue vt c6 trong trai cAy ho cam chanh
¢6 cac dic tinh c6 loi tiém niang nhu chéng oxy hoa, chéng ung thur va kha ning giam
murc cholesterol (Tian et al., 2001). Trai dugc san xuét rong rai va ban trén thi truong
duéi dang trai cdy tuoi. Tuy nhién, cdy ho cam chanh rat d& bi cac loai dong vat gy hai
c6 chan d6t (Arthropod) nhu sau an 14, rép, rdy, rudi, mot v.v. tn cong gay thiét hai cho

cdy trong dan dén thiét hai 16n vé kinh té.

Cay cai dau, Brassica napus, 13 loai cay trong hang nim vao mua dong hodc mua
xuan thudc ho Brassica. N6 con dugce biét nhu 12 cai dau hodc cai hat c6 dau. Canola 12
mdt bién thé di truyén cuia cai dau dugc phat trién théng qua qua trinh nhan gidng truyén
théng clia cac nha lai tao thuc vt Canada. Cai dau c6 lién quan dén mu tat, bap cai,
bong cai xanh, stp lo tring va cu cai. Cai dau chu yéu dugc trong dé 14y dau. Cai dau
cling ¢6 loi nhu mot loai cdy che phi va lam thirc @n gia sic hang nam. N6 cung cap 16p
phu dét tot trong mua dong dé chéng x6i mon dat, tao ra mot lugng 16n sinh khoi, ngan
chan c¢é dai va co thé cai thién kha niang canh tac cua d4t nho hé théng ré cta né. Cai
diu dugc san xudt trén toan cAu, dic biét 1a & Trung Quéc, Canada, chau Au va An Do.
Trong cac loai dau thue vat, dau cai diu 1a rit quan trong vi ham lugng dau cao khoang
40%. Cai dau dimg & vi tri thir ba v6i 15% san lugng thé gidi cho thay gia tri cao clia
loai hat nay 1am ngudn cung cAp dau va thirc @n gia suc. Sy gia tang san luong dau thyuc
vat trén thé giGi phan 16n phu thudc vao viéc san xuét luong 16n dau co, hat cai du va
dau twong (ngudn: FAO). Cay cai diu d& bi tn cong béi nhiéu loai con trung gay hai,
trong d6 quan trong nhét 14 bo chét, Phyllotreta sp vaPsylloides sp, bo phén, Meligethes
sp, mot hat, thdn bép cai, Ceutorhynchus sp va sdu budm Mamestra sp. Dé dam bao cay
trdng khoe manh, diéu rit quan trong 1a phai bao vé cac giai doan d4u nhu 14 mam va
giai doan 14 that khéi bi sau bénh gy hai. Cic bién phéap xur 1y hat gidng da duoc sir
dung dé kiém soat cac dong vat gay hai chinh trén cai dau nhu bo chét, bo canh ctng
hai bép cai, rép khoai tay, v.v. Bo phén gay hai trong giai doan ra hoa cua ciy trong va
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giai doan d& nhiém nhat 12 giai doan chdi xanh - vang. Do tinh khang pyrethroid phd
bién ddi véi nhitng lodi bo ndy va tim quan trong cia ong mat 1a loai thy phan nén luén
¢6 nhu cu vé cac san pham hiéu qua, an toan doi voi ong dé kiém soat nhimg dong vat

gdy hai nay.

Mia 12 mot loai cdy trong quan trong khac c6 tiém nang san xuat dudng, etanol,
nhién liéu sinh hoc va thirc an chan nudi. Nhu cau duong toan ciu 1a dong luc chinh cua
nganh néng nghiép mia dudng, trong d6 mia duong chiém 80% téng luong dudng duge
san xuAt. Than 1a bd phan thiét yéu ctia cdy mia va sau khi thu hoach chiing dugc céc
con lan nghién va xé nhé dé chiét duong. Mia hién dugc trdng & cac ving khéac nhau
trén toan thé gidi. Cac nude trong mia 16n bao gbm Brazil, An P9, Trung Quéc, Thai
Lan, M¥ va Mexico. Cay mia co thé bi tn cong boi nhidu loai gy hai, vi du vé céc
dong vat gay hai do la mdi, Odontotermes sp, sau duc than non, Chilo sp, Diatraea sp,
Billbugs, Sphenophorus sp, sdu duc than ré, Migdolus sp, bo xit, Mahanarva sp. 0
Braxin, viéc ddt rac xo sau khi thu hoach mia da bi cAm do lo ngai vé méi truong. Do
d6, loai bo thia, Mahanarva sp, hién da tré thanh mot dong vat géy hai mia quan trong
& Brazil. Nhong in ré va tac dong truc tiép dén qud trinh quang hop va cac qué trinh
trao dbi chét khac cta cay mia, tir d6 anh hudng dén chét luong va ning suit cay trong.
Hién nay c6 rét it lua chon dé kiém soat dong vat gay hai nay, tuy nhién, luén c6 nhu

cAu 14 cin tim ra mdt san pham hiéu qua dé kiém soat dong vat gy hai trén cay mia.

Mic dii ¢6 nhidu loai chét diét con tring dwoc biét dén trén thi truong, nhung
dong vat gay hai la mdi de doa dang ké doi véi viée trong mia, cay ho cam chanh, cai
diu va khoai tay, do d6 can phai tim ra céc loai chét diét con trung khéc c6 kha ning
kiém tra dong vat gay hai mia, ciy ho cam chanh, cai diu va khoai tay, tot hon 14 chat

diét c6n tring trung hiéu qua hon.

Hop chit mesoionic c6 cong thirc thé hién hoat tinh diét dong vat gy hai noi
chung di dugc md ta trude ddy. WO2014167084 md ta hop chét pyridini mesoionic,
viéc diéu ché ching va viéc st dung chung lam chét kiém soat dong vat gay hai.

Tuy nhién, kha ning ung dung tuyét voi dang ngac nhién cia ching trén cay
tréng/thu’c vét 1a cdy mia, cdy ho cam chanh, cai déu va khoai tdy, va hoat tinh dic biét
ctia chiing chong lai dong vat gdy hai cay trdng 1a mia, cdy ho cam chanh, cai dau hozc
khoai tay, dac biét 1a két hop véi cac thanh phan c6 hoat tinh trong néng nghiép khac
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chua duge mo ta trude day.

Hop chét c6 cong thirc I theo sang ché c6 thé duoc didu ché twong tu véi cac
phuong phéap dugc md ta trong W0O2014/167084. Viéc diéu ché hop chit c6 cong thirc
(I) néu trén c6 thé khién ching thu duge dudi dang cac hdn hop cac chit ddong phan.
Néu mudn, cac hdn hop nay c6 thé dugc phan giai bing cac phuwong phap thong thuong
- cho muc dich nay, nhu két tinh hodc sic ky, ca trén cac chét hép thu ¢6 hoat tinh quang
hoc, dé thu dugc cac chat dong phan tinh khiét.

Cac mudi chap nhan dugc trong ndng hoc cia cac hop chit I c6 thé dugc tao
thanh theo cach thong thuong, vi du bang phan ting véi axit ctia anion duge noi dén.

Céc hop chit c6 cong thirc (I) c6 thé dugc didu ché mot cach twong tu v6i cac

phuong phap dugc md ta béi Holyoke et al. trong cong b don qubc t& s6 WO
2009/099929 (So dd 1), tir cac hop chét dugc thé thich hop (II).

Sodd 1
cl
N
N e
z S/
\S(\%H o ﬁ o
N + HO —_ N
)%N’CHS S/J% +| -
S HO X0 N o
(1 (V) CHj U]

Céc hop chit (IIT) c6 thé dugc diéu ché bang cac phwong phép dugc mo ta, vi du,
boi Brian R. Dixon et al trong patent M s6 US 6,353,006 tir, vi du, hop chét (V) nhu

2-clo etanamin, va cac phuong phap tuwong tur nhu vay, véi cac chét phan tmg duoc thé

thich hop.
So db 2
cl. N cl. N
’ ’z
e YSJ%H
NH, N=C=S N
4 — CHs
HsC .
) W S)§N (i

Céc hop chét 2-clo etanamin (V) 1a ¢6 san, vi du, béng cach khtr cac sulfinylimin
nhu duoc minh hoa trong bai bdo ctia Denolf, Bram et al, Journal of Organic Chemistry,

72(9), 3211-3217; 2007.

So d6 3
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cl (Vi) )
Céc hop chét (VII) thu dugc tir cac a-halo-keton, 12 hop chét da dugc chuyén gia
trong linh vuc nay biét ro.

Hop chét c6 cong thirc I véi lugng du dong phan déi anh/dd tinh khiét vé mat
ddng phéan dbi anh cia I-R-1 ¢6 thé dugc diéu ché bang phuong phap bao gdm it nhét 13

cac budc sau:

(A) cho hop chit c6 cong thire I11,

trong do
W 12 halogen, O-p-toluensulfonyl, O-metansulfonyl, hodc O-triflometansulfonyl;

phan tmg v6i M?ORAC trong d6 M? duoc chon tir lithi, natri, kali, nhom, bari, xesi, canxi,

va magie; RAC 1a C(=0)C1-Cy-alkyl;
dé thu duoc hop chét c6 cong thic IV,
/_;j\/ o
N \— % \Y
S
trong d6 Het va RA€ 1a nhu dugc dinh nghia & day;
(B) thuy phan hop chat c6 cong thie IV nhu duoc dinh nghia & day, véi sy c6 mat cua
axit hoac bazo, dé tao ra hop chét ¢6 cong thuc V,
O
/—* o
Ne_ S v
p

6
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trong d6 Het 1a nhu dugce dinh nghia trong hop chét ¢6 cong thic IV;
(C) cho hop chét c6 cong thirc V phan tmg v6i X2SO2NH; trong do X? 1a halogen,

dé tao ra hop chét c6 cong thirc VI

Cl
(D) hydro héa hgp chét c6 cong thirc VI,
v6i su ¢6 mit cua chét xtc tac hydro hoa MXLn,
trong do
M 14 kim loai chuyén tiép thudc nhom VIII dén XII clia bang tuén hoan;
X la anion;
Ln 1a Lnl hoac Ln2,
trong do

Lnl 12 phéi tir bat ddi c6 cong thirc Lnl

trong do
C* la nguyén tir cacbon bét dbi c6 cAu hinh S hodc R;
R0 1a OH hodc NH-SO,-R!!; trong d6

R!! 14 aryl khong dugc thé hodc dugc thé bang halogen, Ci-Cio-alkyl, Ci-
Cs-alkoxy, C3-Ce-xycloalkyl, SOsH, hodc SO3Na,

hoac
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C1-Cro-perfloalkyl, hoic RPRMN trong d6 R" va R' doc 14p 1a Ci-Cio-
alkyl khong duoc thé hodc duge thé bang Cs-Cio-aryl, hodc R va R 1a Ce-

Cio-xycloalkyl;

R'2 doc lap 1a aryl hodc vong Ce-Cio-xycloalkyl, trong d6 vong nay khong

duoc thé hodc duge thé doc 1ap v6i nhau béng halogen, C1-Cio-alkyl, Ci-Cs-
alkoxy, C3-Cs-xycloalkyl, SOsH, hogc SO3Na, hodc ca hai R'? dugc lién két

voi nhau dé tao thanh vong cacbon ¢6 3 dén 6 canh hodc vong cacbon mot

phén khong bdo hoa c6 5 dén 10 canh;

Ln2 la phi tir phospho bét dbi;

va ngudn hydro duge chon tir a) hdn hop ciua N(R)3, trong d6 R 12 H hodc Ci-Cs-alkyl,
va HCOOH, b) HCOONa, va c) hén hgp cua rugu isopropylic, va #-BuOK hodc -

BuONa hoac -BuOLji;

dé thu duoc hop chét co cong thirc VII

Q.0
HN-S,

H 0
F@*b vl

N S
T

Cl

trong do

C* 1a nguyén tir cacbon bt déi ¢6 cAu hinh S hoic R;

(E) cho hop chét ¢6 cong thire VII,

H )
= G
NYS
Cl

trong do

C* la nguyén tir cacbon bat dbi c6 cAu hinh S hoidc R;
8
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phan trng v6i CH3NCS;
v61 sy ¢6 mit cia bazo,

dé thu duoc hop chét c6 cong thirc VIII,

A Vil
H J S
N)\CI

(F) cho hop chét c6 cong thirc VIII nhu duoc xac dinh & ddy, phan tmg v6i hop chat

c6 cong thirc IX

LG LG

trong do,
LG la nhém roi chuyén dugc chon tir halogen, OR" hodc SRY; trong do

R 1a halogen, Ci-Cg-alkyl hodc aryl, ma khong dugc thé hodc dugc thé bang

halogen;

& tao ra hop chat c6 cong thirc I vi lugng du déng phan d6i anh nhu duoc dinh nghia
& day.

Tuy nhién, mdc du céc hop chét mesoionic va tng dung két hop ctia né véi cac
loai chét diét con trung khac dugc biét 1a da thé hién hoat tinh chéng lai mot s6 loai con
tring gy hai cdy trong, nhung khong c6 tai liéu nao trong s6 nay tiét 16 hiéu qua chap
nhan dugc cia hop chit c6 cong thic I hodc hop chét c6 cong thire (I) v6i lugng du
ddng phan dbi anh cua hop chét I-R-1 hodic hop chét I-R-1, va mot s6 hdn hop da chon
cta ching voi cac hop chét co6 hoat tinh diét dong vat gy hai khac chéng lai cac dong
vat gay hai dién hinh trén mia, cy ho cam chanh, cai dau va khoai tay; tdt hon 1a thuc

vat bién ddi gen, tot hon 1a bang phuong phap phun tudi hodc 4p dung lén 4.

Ban chit ky thuat ciia sang ché
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Sang ché mé rong dén tat ca cac clu truc dang dién tir ti€u bicu cua hop chat c6

cong thue I.

Séng ché dé cap dén phuong phap, trong d6 hop chat c6 cong thic (I) va chat
df“)ng phéan lap thé, mudi, chat déng phan dbi anh hodc N-oxit ctia nd, dic biét 1a cac chét

dong phan doi anh cta no6, va hon hop cia no.

Thuat ngit “hop chit khong triét quang c6 cong thirc (I)” dé chi hop chét ¢ cong
thirc (I) trong d6 cac chit déng phan d6i anh R va S ctia n6 khong c6 mat véi lugng

twong duong.

Thuat ngit “hop chét triét quang c6 cong thire (1)” @& chi hop chat c6 cong thirc

(I) trong d6 cac chét déng phan ddi anh R va S ctia n6 c6 mit v6i luong tuong duong.

Thuat ngit “luong du dong phan dbi anh” dé chi lugng du mot chat dong phan

dbi anh trong hdn hop clia cac chat dong phan d6i anh, va dugc tinh theo cong thirc sau:
ee=[|mi—m |/ (m+my)] x 100%

ee: lwong du ddng phan d6i anh

my: ty phan chét ddng phan dbi anh 1

my: ty phén chit ddng phan ddi anh 2

Nhu duoc st dung & day, trir khi c6 quy dinh khéc, thuat ngir “chét ddng phan

d6i anh” c6 nghia 12 mdi dang hoat tinh quan hoc riéng r& clia hop chét theo sang ché.

Thuat ngit "véi luong du ddng phan déi anh" nhu dugc st dung & ddy dé chi hon
hop céc chat dong phan d6i anh trong d6 chat dong phan d6i anh ma thuat ngit “luong
du ddng phéan d6i anh” dugc st dung cho né ¢6 mit voi lugng du ddng phan ddi anh so
v6i chat ddng phan déi anh con lai, tot hon 1a vé6i lugng it nhat 1a 60%, tot hon 1a it nhét
80%, t6t hon nita 14 it nht 95%, t6t nhét 1 it nhét 98% ctia hdn hop cac chat ddng phan
dbi anh. Vi dy, thuat ngit “hop chét c6 cong thirc I véi lugng du mot hop chat dong phan
d6i anh 1a hop chit I-R-1” dugc dung dé chi hop chat c6 cong thirc I trong d6 hop chit
I-R-1 c6 mit v6i lugng du ddng phan dbi anh so véi hop chat I-S-1, tot hon 1a vé6i luong

it nhat 12 60%, t6t hon 14 it nhat 80%, t6t hon nira 14 it nhét 95%, t6t nhat 1a it nhat 98%.

Ngoai ra, sang ché con dé xuat va bao gobm cac phuong an sau:

10



48546 11/54

- phuong phap kiém soat hodc phong trir dong vat khong xuwong song gay hai mia,
ciy ho cam chanh, cai dau, va khoai tay, su pha hoai, hodc su 1ay nhiém béi dong vat
khong xuwong sdng gy hai, phuwong phép nay bao gbm budc cho dong vat gdy hai nay
hodc ngudn cung cAp thirc an, mdi trudong sdng hoc noi sinh san cua chung tiép xuc véi
hop chét c6 cong thirc (I) hodc hop chét ¢ cong thirc (I) véi lugng du dong phan d6i
anh cia hop chét c6 cong thirc I-R-1 hogc hop chat I-R-1, nhu duoc dinh nghia trén va
dudi day, hodc ché phim chura it nhat mot hop chit c6 cong thire (I) hodc hop chat ¢6
cong thire (I) véi lugng du dbng phan d6i anh ctia hop chét c6 cong thirc I-R-1 hodc hop
chat I-R-1;

- phuong phap kiém soat hodc phong trir ddng vat khong xuwong séng gy hai mia,
ciy ho cam chanh, cai dau, va khoai tay, su pha hoai, hodc sy lay nhiém béi dong vat
khong xuong sdng gay hai, phuong phép nay bao gbdm budc cho tiép xtc hodc xir ly
thuc vat, vat liéu nhan giéng thuc vat va cac thuc vat 1a mia, cdy ho cam chanh, cai dau,
va khoai tady dang phat trién, hodc dét, vat liéu, bé& mit, khong gian, khu vuc hodc nude
trong do thuc vat, vat liéu nhan giéng thuc vat dugc bao quan hoac thuc vat dugce phat
trién (noi chira thuc vat), voi lugng c6 tic dung diét dong vat gay hai cia hop chét c6
cong thic (I) hodc hop chét c6 cong thirc (I) v6i luong du ddng phan ddi anh cuia hop
chét c6 cong thirc I-R-1 hodc hop chit I-R-1, nhu dugc dinh nghia trén va dudi day,
hodc ché phdm chra it nhit mot hop chét c6 cong thirc (I) hodc hop chét ¢6 cong thirc
(1) v6i lugng du d6ng phan ddi anh ciia hop chét c6 cong thirc I-R-1 hodc hop chét I-R-
1;

- phuong phép bao v€ mia, cy ho cam chanh, cai diu, va khoai tiy chéng lai dong
vat khong xuong sdng gay hai bao gbm bude cho dong vat khong xuong song gay hai
mia, cdy ho cam chanh, céi diu, va khoai tay, hodc ngudn cung cAp thirc &n, moi trudong
séng hodc noi sinh san cua chung tiép xuc véi lugng c6 tac dung diét dong vét gay hai
ctia hop chét c6 cong thic (I), hodc hop chét c6 cong thac (1) voi lugng du dong phan
d6i anh cua hop chét c6 cong thirc I-R-1, nhu dugc dinh nghia trén déy, hodc ché pham
chtta it nhat mot hop chat ¢6 cong thirc (I) hodc ché phdm chira it nhét mot hop chit c6
cong thuc (I) hodc hop chét c6 cong thuc (1) véi lugng du ddng phan d6i anh cua hop
chét c6 cong thirc I-R-1 hodc hop chit I-R-1, nhu dugc dinh nghia trén va duéi day;

- phuong phép bao vé thuc vat 1a mia, cdy ho cam chanh, cai dau, va khoai tay, vat
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liéu nhan giéng cac thuc vat ndy va/hodc mia, cdy ho cam chanh, cai dau, va khoai tay
dang phat trién khoi su tn cong hodc su pha hoai boi dong vét khong xuwong séng gy
hai bao gém budc cho tiép xuc hodc xtr 1y thye vat, vat liéu nhan giéng thuc vat va thuc
vat 1a mia, cdy ho cam chanh, cai dau, va khoai tdy dang phat trién, hodc dat, vat liéu,
bé mit, khong gian, khu vuc hodc nudce trong do thuc vat, vat liéu nhén giéng thuc vat
duoc dugce bao quan hodc thuc vat duoc phat trién (noi chira thuc vat), véi luong c6 tac
dung diét dong vat gay hai cua hop chét c6 cong thire (I) hodc hop chét c6 cong thire (I)
v6i lugng du dong phan dbi anh cua hop chét c6 cong thirc I-R-1 hodc hop chét I-R-1,
nhur duoc dinh nghia trén va dudi day, hodc ché phdm chira it nhat mot hop chat c6 cong
thirc (1) hodc hop chét c6 cong thirc (I) v6i lugng du ddng phéan ddi anh ciia hop chét ¢
cong thirc I-R-1 hodc hop chat I-R-1;

- st dung hop chét c6 cong thire (I), hodc hop chét co6 cong thire (1) v6i luong du
dbng phan dbi anh ctia hop chét co6 cong thire I-R-1, hodc hop chét [-R-1, hodc ché phidm
chira it nhit mot hop chit c6 cong thie (I) hodc hop chét c6 cong thic (I) v6i lugng du
ddng phan déi anh ctia hop chét c6 cong thirc -R-1 hoac hop chit I-R-1, dé bao vé cly
mia, thuc vt ho cam chanh, cai dau hoic khoai tay dang phat trién, vat liéu nhan giéng
thue vat khoi bi tAn cong hodc pha hoai boi dong vét khong xuong séng gy hai mia,

ciy ho cam chanh, cai dau, va khoai tay;

- st dung céc hogp chét c6 cong thirc (I), hodc cac hop chét khong triét quang c6
cong thire (I), hodc hop chét c6 cong thirc (I) v6i luong du d6ng phan ddi anh ctia hop
chét co cong thirc I-R-1 hoac hop chat I-R-1, hodc ché phém chtra it nhat mot hop chéit
c6 cong thire (I) hodc hop chét c6 cong thire (1) véi luong du ddng phan dbi anh ctia hop
chét c6 cong thirc I-R-1 hodc hop chét I-R-1, dé kiém soat dong vat khdng xwong sdng

gy hai mia, thuc vat ho cam chanh, cai dau hodc khoai tay.
Ngoai ra, sang ché con dé xuat va bao gom cac phuong an sau:

- phuong phap kiém soat hodc phong trir dong vat khong xwong song gay hai, cay
ho cam chanh, su phé hoai, hodc su 1y nhiém boi dong vat khong xwong song gay hai,
phuong phap nay bao gdm bude cho dong vat gdy hai nay hodc ngudn cung cap thirc
4n, moi truomg séng hodc noi sinh san cua chung tiép xuc véi hop chét co6 cong thire (I)
hodc hop chét c¢6 cong thire (1) v6i lugng du ddng phan dbi anh ctia hop chét c6 cong
thirc I-R-1 hodc hop chat I-R-1, nhu dugc dinh nghia trén va dudi day, hodc ché phém
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chira it nhat mot hop chét c6 cong thire (I) hodc hop chét ¢6 cong thire (I) v6i luong du
ddng phan dbi anh ctia hop chét c6 cong thirc I-R-1 hodc hgp chét I-R-1;

- phuong phép kiém soat hodc phong trir dong vat khong xuong song gay hai cay
ho cam chanh, sy pha hoai, hodc su 1ay nhiém bdi dong vat khong xurong sdng gay hai,
phuong phap nay bao gbm buée cho tiép xtc hodc xtt ly thuc vat, vat liéu nhan gibng
thuc vat va cdy ho cam chanh dang phat trién, hodc dét, vat liéu, bé mat, khong gian,
khu vuc hodc nude trong do thuc vat, vat liéu nhan giéng thuc vat dugc bao quan hodc
thue vat duge phat trién (noi chira thuc vat), véi luong co tac dung diét dong vat gay hai
ctia hop chét c6 cong thirc (I) hodc hop chét c6 cong thirc (I) v6i lugng du dong phan
dbi anh ctia hop chét c6 cong thirc I-R-1 hodc hgp chit I-R-1, nhu duoc dinh nghia trén
va dudi day, hoac ché phém chira it nhit mot hop chét co6 cong thirc (I) hodc hop chét
¢6 cong thire (I) véi luong du ddng phan ddi anh ctia hop chét c6 cong thirc I-R-1 hodc
hop chat I-R-1;

- phuong phéap bao v¢ cay ho cam chanh chéng lai dong vat khong xuong song gay
hai bao gdbm budc cho dong vat khdng xuong séng gay hai cay ho cam chanh hodc ngudn
cung cip thirc dn, mdi truong sdng hodc noi sinh san cua ching tiép xtic v6i lugng co
tac dung diét dong vat gay hai cuia hop chét c6 cong thire (I), hodc hop chét c6 cong thic
(1) v6i lugng du dong phan d6i anh cua hop chét c6 cong thirc I-R-1, nhu dugce dinh
nghia trén day, hodc ché phdm chira it nhit mot hop chit ¢6 cong thuc (1) hodc ché pham
chira it nhat mot hop chit c6 cong thirc (I) hodc hop chat c6 cong thirc (I) voi lugng du
d6ng phan dbi anh cua hop chét c6 cong thirc I-R-1 hodc hop chét I-R-1, nhu duoc dinh
nghia trén va dudi day;

- phuong phap bao vé thuc vat ho cam chanh, vét liu nhan giéng cac thuc vat nay
va/hodc thuc vat ho cam chanh dang phat trién khéi sy tAn cong hoac su phé hoai béi
dong vat khong xuong song gay hai bao gb6m bude cho tiép xtic hodc xtt ly thuc vat, vat
liéu nhan giéng thuc vat va thuc vat ho cam chanh dang phat trién, hoac dét, vat liéu, bé
mit, khong gian, khu vuc hodc nude trong d6 thyc vat, vat liéu nhan giéng thuc vat duoc
duoc bao quan hodc thuc vat dugce phat trién (noi chira thuc vat), voi lugng c6 tac dung
diét dong vat gay hai ctia hop chét c6 cong thire (I) hodc hop chét c6 cong thic (I) vé6i
lwong du dong phén d6i anh cua hop chat ¢ cong thirc I-R-1 hoac hop chét I-R-1, nhu

dugce dinh nghia trén va dudi day, hoac ché pham chira it nhit mot hop chat ¢6 cong
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thire (T) hodc hop chét c6 cong thire (I) v6i lugng du dong phan ddi anh cua hop chat c6
cong thic I-R-1 hodc hop chit I-R-1;

- st dung hop chét c6 cong thirc (I), hodc hop chét co cong thirc (I) voi lugng du
déng phén d6i anh ciia hop chét co cong thire I-R-1, hodc hop chat I-R-1, hodc ché phém
chira it nhat mot hop chét c6 cong thirc (I) hodc hop chét c6 cong thic (I) v6i luong du
ddng phan dbi anh ctia hop chét c6 cong thie I-R-1 hogc hop chét I-R-1, dé bao vé thyc
vat ho cam chanh dang phat trién, vat liéu nhan giéng thuc vat khoi bi tn cong hodc

phé hoai béi dong vat khong xuwong song gy hai thuc vat ho cam chanh;

- sir dung cac hop chat c6 cong thic (1), hodc cac hop chét khéng triét quang c6
cong thic (I), hodc hop chét c6 cong thirc (I) v6i lugng du d6ng phan dbi anh ctia hop
chét c6 cong thirc I-R-1 hodc hop chét I-R-1, hodc ché phim chira it nhit mot hop chat
¢6 cong thirc (I) hodc hop chit c6 cong thire (I) v6i lugng du d6ng phan dbi anh ctia hop
chét c6 cong thirc I-R-1 hodc hgp chét I-R-1, dé kiém soat dong vat khdng xuong sdng
gay hai thuc vat ho cam chanh.

Theo mdt phuong an cua sang ché, hop chét c6 cong thirc I 12 khong trigt quang;

Theo mot phuong an khéc cua sang ché, hop chét c6 cong thire I 1a hop chat I-R-

Theo mdt phuong &n khac cua sang ché, hop chit co cong thic (I) dé cap dén

hop chét co cong thire (I) véi lugng du hop chét ddng phan ddi anh 1a hop chét I-R-1;

Theo mdt phuong an khic cua sang ché, hop chit c6 cong thic (I) dé cap dén
hop chét c6 cong thirc (I) v6i lwgng du hop chét ddng phan ddi anh 13 hop chét I-R-1 it
nhat 1a 55%:;

Theo mdt phwong &n khic cua sang ché, hop chit co cong thic (1) dé cap dén
hop chat c6 cong thire (I) voi lwgng du hop cht déng phan ddi anh 18 hop chét I-R-1 it
nhét 13 60%;

Theo mdt phuong &n khac cua sang ché, hop chit co cong thire (I) dé cap dén
hop chét c6 cong thirc (I) voi lugng du hop chat ddng phan déi anh 1a hop chat I-R-1 it
nhét 1a 65%;

Theo mdt phuong &n khac cua sang ché, hop chat c6 cong thic (1) dé cap dén

hop chit c6 cong thirc (I) voi lwgng du hop cht ddng phan ddi anh 1a hop chét I-R-1 it
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nhét 13 70%;

Theo mot phuong an khac cua sang ché, hop chét co cong thirc (I) dé cap dén
hop chét c6 cong thire (I) v6i lugng du hop chét ddng phan ddi anh 1a hop chét I-R-1 it
nhat 1a 75%;

Theo mot phuong an khac ciua sang ché, hop chit c6 cong thire (1) dé cap dén
hop chét c6 cong thire (I) véi lwong du hop chét ddng phan d6i anh c6 cong thirc I-R-1
it nhat 1a 80%;

Theo mot phuong an khic cua sang ché, hop chat c6 cong thire (1) dé cap dén
hop chét c6 cong thirc (I) v6i lugng du hop chit ddng phan déi anh 1a hop chat I-R-1 it
nhét 13 85%;

Theo mot phuong 4n dugc vu ti€n clia sang ché, hop chét c6 cong thirc (1) dé céap
dén hop chét c6 cong thirc (I) v6i lugng du hop chat ddng phan déi anh 1a hop chat I-R-
1 it nhét 12 90%;

Theo mot phuong an duge wu tién khéac cia sang ché, hop chit c6 cong thire (I)
d& cap dén hop chét c6 cong thirc (I) v6i lugng du hop chit dong phan ddi anh 1a hop
chit I-R-1 it nhat 12 95%;

Theo mot phuong an dugc uu tién khéac cia sang ché, hop chit ¢6 cong thirc (I)
d& cap dén hop chét c6 cong thirc (I) v6i luong du hop chat dong phan ddi anh 1a hop
chat I-R-1 it nhat 12 98%;

Theo mot phuong an duge wu tién khéac cia sang ché, hop chét c6 cong thie (I)
d& cap dén hop chét c6 cong thic (I) v6i lugng du hop chat dong phan ddi anh 1a hop
chét I-R-1 it nhét 12 99%;

Theo mot phwrong 4n ctia séng ché, hop chit c6 cong thuc (I) dé cap dén hop chét
c6 cong thire (I) véi luong du ddng phan ddi anh 1a hop chét I-R-1, trong d6 hop chét I-
R-1 c6 mat véi luong tir >55% dén <100% va hop chat I-S-1 ¢6 mit véi luong tir <45%

dén >0%;

Theo phuong 4n khéc cua sang ché, hop chat c6 cong thirc (1) dé cap dén hop
chét c6 cong thirc (I) v6i luong du dbng phan ddi anh 14 hop chat I-R-1, trong d6 hop
chét I-R-1 ¢6 mit vé6i lugng tir >60% dén <100% va hgp chit I-S-1 ¢6 mit véi lugng tir
<40% dén >0%;
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Theo phuong an khéc cua sang ché, hop chat c6 cong thic (1) dé cap dén hop
chét c¢6 cong thire (I) voi lugng du ddng phan ddi anh 1a hop chét I-R-1, trong d6 hop
chit I-R-1 c6 mat véi lugng tir >65% dén <100% va hop chit I-S-1 c6 mit v6i lugng tir

<35% dén >0%:

Theo phuong an khéc cua sang ché, hop chat c6 cong thic (1) dé cap dén hop
chét c6 cong thire (I) véi lugng du dong phan déi anh 14 hop chat I-R-1, trong d6 hop
chét I-R-1 c¢6 mat véi lugng tir >70% dén <100% va hop chit I-S-1 c6 mit voi lugng tir

<30% dén >0%:

Theo phuong an khéac cua sang ché, hop chat c6 cong thic (1) dé cap dén hop
chét c6 cong thire (I) vé6i lugng du ddng phan ddi anh 1 hop chét I-R-1, trong d6 hop
chit I-R-1 ¢6 mit véi luong tr >75% dén <100% va hop chit I-S-1 ¢6 mat voi luong tir

<25% dén >0%:

Theo phuong an khic cua sang ché, hop chat c6 cong thic (1) dé cap dén hop
chét c6 cong thire (I) vé6i lugng du dbng phan ddi anh 1a hop chét I-R-1, trong d6 hop
chit I-R-1 ¢6 mit v6i lugng tr >80% dén <100% va hop chit I-S-1 ¢6 mat voi luong tir

<20% dén >0%;

Theo phuong an khéc cua sang ché, hop chét c6 cong thic (1) dé cap dén hop
chét c6 cong thie (I) voi lugng du dong phan d6i anh 13 hop chét I-R-1, trong d6 hop
chét I-R-1 c6 mat vé6i luong tir >85% dén <100% va hop chit I-S-1 c6 mit v6i luong tir
<15% dén >0%;

Theo phuong an khac cua sang ché, hop chét c¢6 cong thie (I) dé cap dén hop
chét ¢6 cong thire (I) vé6i lugng du d6ng phan ddi anh 1 hop chét I-R-1, trong d6 hop
chit I-R-1 ¢6 mit véi lugng tir >90% dén <100% va hop chat I-S-1 ¢6 mit v6i luong tir
<10% dén >0%;

Theo phuong an khic cua sang ché, hop chét c6 cong thirc (1) dé cap dén hop
chét ¢6 cong thirc (1) véi lugng du dbng phan ddi anh 1a hop chét I-R-1, trong d6 hop
chét I-R-1 ¢6 mat véi lwong tir >95% dén <100% va hop chéit I-S-1 c6 mit vé6i lugng tir
<5% dén >0%;

Theo phuong an khac cua sang ché, hop chét c6 cong thirc (I) dé cap dén hop

chét c6 cong thite (I) véi luong du ddng phéan déi anh 14 hop chat I-R-1, trong d6 hop
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chét I-R-1 ¢6 mit véi lugng tir >98% dén <100%, tét hon 12 >99% dén <100%, va hop
chét I-S-1 ¢6 mit véi lugng tir <2% dén >0%, t6t hon 1a <1% dén >0%.
M6 ta chi tiét sang ché

“Hop chat c6 cong thic I, “hop chét I”, "hop chét c6 cong thirc I-R-1, hodc
“hop chét c6 cong thirc I véi lugng du ddng phan d6i anh 1a hop chat I-R-1", va céc
thuat ngtt "hop chét dung cho cac phuong phap theo sang ché", "hop chét theo sang ché"
hoiic tAt ca cac hop chat duge 4p dung trong cac phwong phép va cac img dung theo sang
ché bao gdm (céc) hop chét nhu duge dinh nghia & ddy cling nhu chat dong phan 13p
thé, mudi, chit hd bién, N-oxit da biét ctia ching (bao gdm dang tinh thé da hinh, dong
tinh thé hodc solvat cia hop chat hodc chit ddng phan lap thé, mudi, chat hd bién, N-

oxit cua chung).

Cac hop chét theo sang ché ¢6 thé 12 vo dinh hinh hodc c6 thé tdn tai & mot hodc
nhiéu trang thai két tinh khéc nhau (dang da hinh) ma c6 thé ¢6 céac dic tinh vi mo khac
nhau nhu d6 6n dinh hodc thé hién cac dic tinh sinh hoc khac nhau nhu cac hoat tinh
khac nhau. Sang ché dé cap dén hop chét theo sang ché & dang v6 dinh hinh va dang
tinh thé, hdn hop gém céc trang thai két tinh khac nhau cia hop chit tuong tmg theo

sang ché, cling nhu 14 cadc muoi vo dinh hinh hodc tinh thé ctua no.

Céc mudi cua cac hop chit theo sang ché t&t hon 1a cac mudi chip nhan dugc
trong néng nghiép va/hodc trong thu y, t6t hon 1a cac mudi chdp nhan dugc trong ndng
nghiép. Chung c6 thé dugc tao thanh theo phuwong phép thong thuong, vi du bang cach
cho hop chét phan tmg véi axit ciia anion dugc noi dén néu hop chét theo sang ché c6
nhém chirc bazo hodc bang cach cho hop chit ¢6 tinh axit theo sang ché phan ung véi

bazo thich hgp.

Mubi hitu dung trong ndng nghiép ctia hop chat theo sdng che bao gobm déac biét
12 mudi cdng axit cua céc axit ma cac cation va cac anion cta ching tuong tng khong

¢6 anh huéng bét loi dén hoat tinh diét dong vét gay hai ciia cac hop chét theo sang ché.

Cac cation thich hop cu thé 1a céc ion cua cac kim loai kiém, t6t hon 1a Li, Na va
K, cta cac kim loai kiém thd, tt hon 12 Ca, Mg va Ba, va cla cac kim loai chuyén tiép,
tot hon 1a Mn, Cu, Zn va Fe, va cd amoni (NH4") va amoni dugc thé trong d6 mot dén
bén nguyén tir H duge thay thé bang C1-Cs-alkyl, C1-Cs-hydroxyalkyl, Ci-Cs-alkoxy,

C1-Cs-alkoxy-Ci-Cs-alkyl, hydroxy-Ci-Cs-alkoxy-Ci-Cs-alkyl, phenyl hodc benzyl. Vi
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du v& cac ion amoni dugc thé bao gdm metylamoni, isopropylamoni, dimetylamoni,
diisopropylamoni, trimetylamoni, tetrametylamoni, tetractylamoni, tetrabutylamoni, 2-
hydroxyetylamoni,  2-(2-hydroxyetoxy)etylamoni,  bis(2-  hydroxyetyl)amoni,
benzyltrimetylamoni va trietylamoni, ngoai ra cac ion phosphoni, ion sulfoni, t6t hon 1a

cac ion tri(C1Csalkyl)sulfoni, va sulfoxoni, t6t hon 1a tri(C1-Cs-alkyl)sulfoxoni.

Céc anion ctia mudi cdng axit hitru dung chu yéu la clorua, bromua, florua,
hydrosulfat, sulfat, dihydrophosphat, hydrophosphat, phosphat, nitrat, bicacbonat,
cacbonat, hexaflosilicat, hexaflophosphat, benzoat, va cdc anion cia axit Ci-Cs-
alkanoic, tot hon 1a format, axetat, propionat va butyrat. Ching co6 thé duoc tao thanh
bang cach cho cac hop chét theo sang ché phan tng véi axit ¢6 anion twong tmg, t6t hon

1a v6i axit clohydric, axit bromhydric, axit sulfuric, axit phosphoric hogc axit nitric.

Thuat nglr "N-oxit" bao gbém hop chét bat ky theo sang ché ma c6 it nhat mot

nguyén tir nito bac ba dugc oxy hoa thanh gbc N-oxit.

Thuét ngit “thuc vat bién d6i gen” ding dé chi thuc vat trong d6 vat liéu di truyén
da bi thay ddi theo cach khong xay ra trong tu nhién bang cach giao phdi va/hoic tai tb
hop tu nhién.

Cac phuong an dugc uvu tién khac theo sang ché duoc mod ta duéi day.

Theo mdt phuong an duge wu tién cia sang ché, thuc vat/cay tré)ng duoc chon tir
ho Poaceae, vi du nhu mia, ho Rutaceae, vi du nhu cdy ho cam chanh, ho Brassicaceae,
vi du nhu cai dau va ho Solanaceae, vi du nhu khoai tay;

Theo phuong an uu tién khéc cia sang ché, thuc vat/cay tréng dugc chon tir mia,
ciy ho cam chanh, cai dau, va khoai tay;

Theo phuong an uu tién khac cua sang ché, thuc vat/cay trong dugc chon tir cay
ho cam chanh, cai dau, va khoai tay;

Theo phuong an uu tién khéc cua sang ché, thuc vét/cdy trong dugc chon tir mia,
cai diu, va khoai tay;

Theo phuong an wu tién khéc cua sang ché, thuc vat/cay tréng duoc chon tir mia,
ciy ho cam chanh, va khoai tay;

Theo phuong én wu tién khéc cua sang ché, thuc vat/cay tréng duogc chon tir mia,

cdy ho cam chanh, va cai dau;
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Theo mdt phuong an vu tién khac cua sang ché, thuc vat/cay tréng la mia;

Theo phuong an duge uu tién khac cia sang ché, thuc vat/cay trong 1a thyc vat
ho cam chanh; tdt hon 1a thuc vat duoc chon tir cam, quyt, chanh tay, budi chum, budi

va chanh;
Theo mot phuong &n wu tién khéc cia sang ché, thuc vat/cay trff)ng 1a cai dau;
Theo mot phuong &n wu tién khéc cua sang ché, thuc vat/cay tréng 1a khoai tay;

Trong ngir canh cua sang ché nay, dong vat khong xuong song gay hai cho laa 1a
cac dong vat gay hai, ma xuit hién trén mia, thuc vat ho cam chanh, cai dau va khoai
tdy. BDong vat khong xuong sdng gy hai bao gbm cbn tring, ve bét, va giun tron, tdt
hon 14 con tring. Pdng vat khong xuong sdng gay hai, ma dugc biét 15 trén cAy mia,
thuc vat ho cam chanh, cai dau, va khoai tay, bao gb6m nhung khong gi¢i han & cac loai

sau day:

Abacarus sacchari, Acigona steniellus, Aleurolobus barodensis, Cavelerius
excavatus, Ceratovacuna lanigera, Chilo sp such as Chilo auricillus, Chilo
infescatellus, Chilo partellus, Chilo saccharifagus indicus, Chilo terrenellus, Chilo
tumidicostalis, Conoderus sp, Coptotermes heimi, Diaprepes abbreviatus, Diatraea sp
such as Diatraea saccharalis, Elasmopalpus sp such as Elasmopalpus lignosellus,
Eldana saccharina, Emmalocera depresella, Fulmekiola serrata, Haplothrips sp,
Hoplolaimus indicus, Leptodictya tabida, Mahanarva sp such as Mahanarva
fimbriolata, Melanaphis sacchari, Melanaspis glomerata, Melanaspis glomerate,
Melanotus communis, Meloidogyne javanica, Metamasius hemipterous, Migdolus sp
such as Migdolus fryanus, Miscrotermes obesi, Myasmia trapezalis, Odontotermes sp
such as Odontotermes assmuthi, O wallonensis, O. obesus, Oligonychus stickneyl,
Schizotetranychus sp, Perkinsiella saccharicida, Perkinsiella vastatrix, P. vitiensis,
Pipersia sacchari, Polyocha depressella, Pratylenchus spp, Pyrilla purpusilla,
Rhabdoscelus obscurus, Rotylenchulus reniformis, Saccharosydne saccharivora,
Schistocerca americana, Scirpophaga excerptalis, Sesamia grisescens, Sesamia
inferens, Sipha flava, Sphenophorus sp such as Sphenophorus levis, Tomarus
subtropicus, Trinervitermes bifomis, Tryporyza nivella, Agrotis ipsilon, Athalia rosae,
Autographia californica, Brevicoryne brassicae, Ceutorhynchus sp such as
Ceutorhynchus  assimilis, ~ Ceutorhynchus — napi, — Ceutorhynchus  obstrictus,
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Ceutorhynchus pallidactylus, Ceutorhynchus picitarsis, Ceutorhynchus quadridens,
Contarinia nasturtii, Dasineura brassicae, Delia brassicae, Dicestra trifoli,
Entomoscelis americana, Lygus spp., Mamestra sp such as Mamestra configurata,
Meligethes sp such as Meligethes aeneus, Meligethes viridescens, Phyllotreta spp,
Phyllotreta cruciferae, Phyllotreta memorum, Phyllotreta undulata, Phyllotreta
diademata, , Phyllotreta striolata, Phytomyza rufipes, Pieris sp., Plutella xylostella,
Psylliodes sp such as Psylliodes chrysocephala, Psylliodes punctulata, Vanessa cardui,
Aleurothrixus floccosus, Amorbia cuneana, Anacamptodes fragilaria, Aonidiella
aurantii, Aonidiella citrina, Aphis sp such as Aphis fabae, Aphis frangulae, Aphis
nasturtii, Aphis gossypii, Aphis spiraecola, Archips argyrospilam, Argyrotaenia
(=citrana) franciscana, Brevipalpus sp such as Brevipalpus lewisi, Caliothrips
fasciatus, Cantareus asperses, Ceroplastes floridensis, Chrysomphalus aonidum,
Coccus hesperidum, Coccus pseudomagnoliarum, Dialeurodes citri, Diaphorina citri,
Diaprepes abbreviates, Egira (Xylomyges) curialis, Empoasca sp such as Empoasca
fabae, Empoasca devastans, Eotetranychus sexmaculatus, Eotetranychus yumensis,
Eriophyes sheldoni, Eutetranychus banksi, Forficula auricularia, Frankliniella spp,
Heliothrips haemorrhoidalis, Homalodisca vitripennis, Icerya purchase, Lepidosaphes
beckii, Lepidosaphes gloveri, Leptoglossus zonatus, Marmara gulosa, Melanoplus
devastator, Microcentrum retinerve, Naupactus (Asynonychus) godmani, Oedaleonotus
enigma, Orgyia vetusta, Ostrinia nubilalis, Panonychus sp such as Panonychus citri,
Papilio zelicaon, Parabemisia myricae, Parlatoria pergandii, Phyllocnistis citrella,
Phyllocoptruta oleivora, Pinnaspisas pidistrae, Planococcus citri, Platynota stultana,
Polyphagotarsonemus latus, Pseudococcus spp, Pyroderces rileyi, Saissetia neglecta,
Saissetia oleae, Scirtothrips sp, Scudderia furcate, Siphoninus phillyreae, Spodoptera
exigua, Tetranychus sp such as Tetranychus kanzawai, Tetranychus urticae, Toxoptera
aurantii, Trichoplusia ni, Unaspis citri, COL: Elateridae, Amrasca biguttula biguttula,
Acizzia solanicola, Agriotes sp such as Agriotes lineatus, Agriotes obscurus,
Amphimallon solstitialis, Amrasca devastans, Aulacorthum circumflexum, Aulacorthum
solani, Autographa californica, Bactericera sp such as Bactericera nigricornis,
Bactericera cockerelli, Bemisia argentifolii, Circulifer tennelus, Diabrotica speciosa,
Epitrix spp., Heliothis zea, Henosepilachna vigintioctomaculata, Heterodera spp.,

Holotrichia oblita, Leptinotarsa sp such as Leptinotarsa decemlineata, Limonius sp
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such as Limonius canus, Limonius californicus, Ctenicera pruinina, Liriomyza spp,
Macrosiphum sp such as Macrosiphum euphorbiae, Macrosteles fascifrons,
Meloidogyne hapla, Meloidogyne chitwoodi, M. incognita, Monomorium pharaonic,
Myzus ascalonicus, Myzus ornatus, Pemphigus sp., Peridroma saucia, Phthorimaea
spp, Phthorimaea operculella, Pratylenchus penetrans, P. neglectus, Paratrichodorus
sp., Pseudoplusia includens, Rhopalosiphoninus latysiphon, Rhopalosiphum
rufiabdominalis, Russelliana solanicola Tuthill, Smynthurodes betae, Spodoptera

eridania, Spodoptera frugiperda, Spodoptera litura, Ceratitis capitata.

Cac dong vat gy hai dugc vu tién 1a Abacarus sacchari, Acigona steniellus,
Aleurolobus barodensis, Cavelerius excavatus, Ceratovacuna lanigera, Chilo sp such
as Chilo auricillus, Chilo infescatellus, Chilo saccharifagus indicus, Chilo terrenellus,
Chilo tumidicostalis, Conoderus sp, Coptotermes heimi, Diaprepes abbreviatus, Eldana
saccharina, Emmalocera depresella, Fulmekiola serrata, Haplothrips sp, Hoplolaimus
indicus, Leptodictya tabida, Mahanarva sp such as Mahanarva fimbriolata, Melanaphis
sacchari, Melanaspis glomerata, Melanaspis glomerate, Melanotus communis,
Meloidogyne javanica, Metamasius hemipterous, Migdolus sp such as Migdolus
fryanus, Miscrotermes obesi, Myasmia trapezalis, Odontotermes sp such as
Odontotermes assmuthi, O wallonensis, O. obesus, Oligonychus stickneyl,
Schizotetranychus sp, Perkinsiella saccharicida, Perkinsiella vastatrix, P. vitiensis,
Pipersia sacchari, Polyocha depressella, Pratylenchus spp, Pyrilla purpusilla,
Rhabdoscelus obscurus, Rotylenchulus reniformis, Saccharosydne saccharivora,
Schistocerca americana, Scirpophaga excerptalis, Sesamia grisescens, Sipha flava,
Sphenophorus sp such as Sphenophorus levis, Tomarus subtropicus, Trinervitermes
bifomis, Tryporyza nivella, Agrotis ipsilon, Athalia rosae, Autographia californica,
Brevicoryne brassicae, Ceutorhynchus sp such as Ceutorhynchus assimilis,
Ceutorhynchus napi, Ceutorhynchus obstrictus, Ceutorhynchus pallidactylus,
Ceutorhynchus picitarsis, Ceutorhynchus quadridens, Contarinia nasturtii, Dasineura
brassicae, Delia brassicae, Dicestra trifoli, Entomoscelis americana, Lygus spp.,
Mamestra sp such as Mamestra configurata, Meligethes sp such as Meligethes aeneus,
Meligethes viridescens, Phyllotreta spp, Phyllotreta cruciferae, Phyllotreta memorum,
Phyllotreta undulata, Phyllotreta diademata, , Phyllotreta striolata, Phytomyza rufipes,
Pieris sp., Plutella xylostella, Psylliodes sp such as Psylliodes chrysocephala,
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Psylliodes punctulata, Vanessa cardui, Aleurothrixus floccosus, Amorbia cuneana,
Anacamptodes fragilaria, Aonidiella aurantii, Aonidiella citrina, Aphis sp such as Aphis
fabae, Aphis frangulae, Aphis nasturtii,Aphis gossypii, Aphis spiraecola, Archips
argyrospilam, Argyrotaenia (=citrana) franciscana, Brevipalpus sp such as
Brevipalpus lewisi, Caliothrips fasciatus, Cantareus asperses, Ceroplastes floridensis,
Chrysomphalus — aonidum, Coccus hesperidum, Coccus pseudomagnoliarum,
Dialeurodes citri, Diaphorina citri, Diaprepes abbreviates, Egira (Xylomyges) curialis,
Empoasca sp such as Empoasca fabae, Empoasca devastans, Eotetranychus
sexmaculatus, Eotetranychus yumensis, Eriophyes sheldoni, Eutetranychus banksi,
Forficula auricularia, Frankliniella spp, Heliothrips haemorrhoidalis, Homalodisca
vitripennis, Icerya purchase, Lepidosaphes beckii, Lepidosaphes gloveri, Leptoglossus
zonatus, Marmara gulosa, Melanoplus devastator, Microcentrum retinerve, Naupactus
(Asynonychus) godmani, Oedaleonotus enigma, Orgyia vetusta, Ostrinia nubilalis,
Panonychus sp such as Panonychus citri, Papilio zelicaon, Parabemisia myricae,
Parlatoria pergandii, Phyllocnistis citrella, Phyllocoptruta oleivora, Pinnaspisas
pidistrae, Planococcus citri, Platynota stultana, Polyphagotarsonemus latus,
Pyroderces rileyi, Saissetia neglecta, Saissetia oleae, Scirtothrips sp, Scudderia furcate,
Siphoninus phillyreae, Spodoptera exigua, Tetranychus sp such as Tetranychus
kanzawai, Tetranychus urticae, Toxoptera aurantii, Trichoplusia ni, Unaspis citri,
COL: Elateridae, Amrasca biguttula biguttula, Acizzia solanicola, Agriotes sp such as
Agriotes lineatus, Agriotes obscurus, Amphimallon solstitialis, Amrasca devastans,
Aulacorthum circumflexum, Aulacorthum solani, Autographa californica, Bactericera
sp such as Bactericera nigricornis, Bactericera cockerelli, Bemisia argentifolii,
Circulifer tennelus, Diabrotica speciosa, Epitrix spp., Heliothis zea, Henosepilachna
vigintioctomaculata, Heterodera spp., Holotrichia oblita, Leptinotarsa sp such as
Leptinotarsa decemlineata, Limonius sp such as Limonius canus, Limonius
californicus, Ctenicera pruinina, Liriomyza spp, Macrosiphum sp such as Macrosiphum
euphorbiae, Meloidogyne hapla, Meloidogyne chitwoodi, M. incognita, Monomorium
pharaonic, Myzus ascalonicus, Myzus ornatus, Pemphigus sp., Peridroma saucia,
Phthorimaea spp, Phthorimaea operculella, Pratylenchus penetrans, P. neglectus,
Paratrichodorus sp., Pseudoplusia includens, Rhopalosiphoninus latysiphon,

Russelliana solanicola Tuthill, Smynthurodes betae, Spodoptera eridania, Spodoptera
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litura, va Ceratitis capitata.

Theo phuong an dugc vu tién hon cua sang ché, dong vat khong xuong séng gay
hai dugc chon tir Odontotermes sp, Chilo sp, , Diatraea sp, Sphenophorus sp, Migdolus
sp, Mahanarva sp, Phyllotreta sp, Psylliodes sp, Meligethes sp, Ceutorhynchus sp va
Mamestra sp., Diaphorina citri, Tetranychus sp, Panonychus sp, Brevipalpus sp,
Phyllocnistis citrella, Aonidiella aurantii, Phyllocoptruta oleivora va Ceratitis capitata,
Leptinotarsa sp, Limonius sp, Agriotes sp, Empoasca sp, pysllids, Bactericera sp,

Myzus sp, Macrosiphum sp, Aphis sp, va Phthorimaea sp.

Theo phuong an dugc wu tién hon cua sang ché, dong vat khong xuong song gay
hai duogc chon tir Odontotermes sp, Chilo sp, , Diatraea sp, Sphenophorus sp, Migdolus
sp, Mahanarva sp, Phyllotreta sp, Psylliodes sp, Meligethes sp, Ceutorhynchus sp va
Mamestra sp., Diaphorina citri, Tetranychus sp, Panonychus sp, Brevipalpus sp,
Phyllocnistis citrella, Aonidiella aurantii, Phyllocoptruta oleivora va Ceratitis capitata,
Leptinotarsa sp, Limonius sp, Agriotes sp, Empoasca sp, pysllids, Bactericera sp,

Myzus sp, Aphis sp, va Phthorimaea sp.

Theo phuong an dugce wu tién, dong vét gdy hai dugc chon tr Mahanarva
fimbriolata, Meligethes aeneus, Phyllotreta striolata, Diaphorina citri, vaLeptinotarsa

decemlineata;

Theo mét phuong an dugce uvu ti€n cia sang ché, thuc vat 1a mia va dong vat
khong xuong sdng gdy hai dugc chon tir Abacarus sacchari, Acigona steniellus,
Aleurolobus barodensis, Cavelerius excavatus, Ceratovacuna lanigera, Chilo
auricillus, Chilo infescatellus, Chilo partellus, Chilo saccharifagus indicus, Chilo
terrenellus, Chilo tumidicostalis, Conoderus sp, Coptotermes heimi, Diaprepes
abbreviatus, Diatraea saccharalis, Elasmopalpus lignosellus, Eldana saccharina,
Emmalocera depresella, Fulmekiola serrata, Haplothrips sp, Hoplolaimus indicus,
Leptodictya tabida, Mahanarva fimbriolata, Melanaphis sacchari, Melanaspis
glomerata, Melanaspis glomerate, Melanotus communis, Meloidogyne javanica,
Metamasius hemipterous, Migdolus fryanus, Miscrotermes obesi, Myasmia trapezalis,
Odontotermes assmuthi, O wallonensis, O. obesus, Oligonychus stickneyl,
Schizotetranychus sp, Perkinsiella saccharicida, Perkinsiella vastatrix, P. vitiensis,

Pipersia sacchari, Polyocha depressella, Pratylenchus spp, Pyrilla purpusilla,
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Rhabdoscelus obscurus, Rotylenchulus reniformis, Saccharosydne saccharivora,
Schistocerca americana, Scirpophaga excerptalis, Sesamia grisescens, Sesamia
inferens, Sipha flava, Sphenophorus levis, Tomarus subtropicus, Trinervitermes

bifomis, va Tryporyza nivella, tot hon 1a dong vat gy hai 1a Mahanarva fimbriolata;

Theo phuong an dugce uu tién khac cia sang ché, thuc vét 1a mia va dong vat
khong xuong sébng gdy hai duogc chon tidbacarus sacchari, Acigona steniellus,
Aleurolobus barodensis, Cavelerius excavatus, Ceratovacuna lanigera, Chilo
auricillus, Chilo infescatellus, Chilo saccharifagus indicus, Chilo terrenellus, Chilo
tumidicostalis, Conoderus sp, Coptotermes heimi, Diaprepes abbreviatus, Eldana
saccharina, Emmalocera depresella, Fulmekiola serrata, Haplothrips sp, Hoplolaimus
indicus, Leptodictya tabida, Mahanarva fimbriolata, Melanaphis sacchari, Melanaspis
glomerata, Melanaspis glomerate, Melanotus communis, Meloidogyne javanica,
Metamasius hemipterous, Migdolus fryanus, Miscrotermes obesi, Myasmia trapezalis,
Odontotermes assmuthi, O wallonensis, O. obesus, Oligonychus stickneyl,
Schizotetranychus sp, Perkinsiella saccharicida, Perkinsiella vastatrix, P. vitiensis,
Pipersia sacchari, Polyocha depressella, Pratylenchus spp, Pyrilla purpusilla,
Rhabdoscelus obscurus, Rotylenchulus reniformis, Saccharosydne saccharivora,
Schistocerca americana, Scirpophaga excerptalis, Sesamia grisescens, Sipha flava,
Sphenophorus levis, Tomarus subtropicus, Trinervitermes bifomis, vaTryporyza nivella;

t6t hon 1a thuc vat 1a Mahanarva fimbriolata;

Theo phuong an dugc uvu tién hon cia sang ché, thuc vat 1a mia va dong vat
khong xwong séng gy hai dwgc chon tir Odontotermes sp, Chilo sp, Diatraea sp,
Sphenophorus sp, Migdolus sp va Mahanarva sp.; t6t hon 13 dong vat gy hai nay 1a

Mahanarva fimbriolata,

Theo phuong an dugc wu tién khac cia sang ché, thuc vat 1a cai dau va dong vat
khong xwong séng gay hai dugc chon tir Agrotis ipsilon, Athalia rosae, Autographia
californica, Brevicoryne brassicae, Ceutorhynchus assimilis, Ceutorhynchus napi,
Ceutorhynchus obstrictus, Ceutorhynchus pallidactylus, Ceutorhynchus picitarsis,
Ceutorhynchus quadridens, Contarinia nasturtii, Dasineura brassicae, Delia brassicae,
Dicestra trifoli, Entomoscelis americana, Lygus spp., Mamestra configurata,

Meligethes aeneus, Meligethes viridescens, Phyllotreta cruciferae, Phyllotreta
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memorum, Phyllotreta undulata, Phyllotreta diademata, Phyllotreta spp, Phyllotreta
striolata, Phytomyza rufipes, Pieris sp., Plutella xylostella, Psylliodes chrysocephala,
Psylliodes punctulata, va Vanessa cardui; tdt hon 13 dong vat gdy hai nay 12 Meligethes

aeneus hodc Phyllotreta striolata;

Theo phuong an duge wu tién hon cia sang ché, thuc vat 1a cai dau va dong vat
khong xuong séng gy hai dugc chon tir Phyllotreta sp, Psylliodes sp, Meligethes sp,
Ceutorhynchus sp va Mamestra sp.; tot hon nita 1a dong vat gdy hai nay la Meligethes

aeneus hodc Phyllotreta striolata;

Theo phuong an dugc uu tién khac cia sang ché, thuc vat 1a thuc vat ho cam
chanh va dong vat khdong xuong séng gdy hai duoc chon tir Aleurothrixus floccosus,
Amorbia cuneana, Anacamptodes fragilaria, Aonidiella aurantii, Aonidiella citrina,
Aphis gossypii, Aphis spiraecola, Archips argyrospilam, Argyrotaenia (=citrana)
franciscana, Brevipalpus lewisi, Ceratitis capitata, Caliothrips fasciatus, Cantareus
asperses, Ceroplastes floridensis, Chrysomphalus aonidum, Coccus hesperidum,
Coccus pseudomagnoliarum, Dialeurodes citri, Diaphorina citri, Diaprepes
abbreviates, Egira (Xylomyges) curialis, Empoasca fabae, Eotetranychus sexmaculatus,
Eotetranychus yumensis, Eriophyes sheldoni, Eutetranychus banksi, Forficula
auricularia, Frankliniella spp, Heliothrips haemorrhoidalis, Homalodisca vitripennis,
Icerya purchase, Lepidosaphes beckii, Lepidosaphes gloveri, Leptoglossus zonatus,
Marmara gulosa, Melanoplus devastator, Microcentrum retinerve, Naupactus
(Asynonychus) godmani, Oedaleonotus enigma, Orgyia vetusta, Ostrinia nubilalis,
Panonychus citri, Papilio zelicaon, Parabemisia myricae, Parlatoria pergandii,
Phyllocnistis citrella, Phyllocoptruta oleivora, Pinnaspisas pidistrae, Planococcus citri,
Platynota stultana, Polyphagotarsonemus latus, Pseudococcus spp, Pyroderces rileyi,
Saissetia neglecta, Saissetia oleae, Scirtothrips sp, Scudderia furcate, Siphoninus
phillyreae, Spodoptera exigua, Tetranychus kanzawai, T etranychus urticae,
Tetranychus urticae, Toxoptera aurantii, Trichoplusia ni, va Unaspis citri; t6t hon 14

dong vat gay hai nay 1a Diaphorina citri;

Theo phuong an dugc uu tién khac ciua sang ché, thuc vat 1a thuc vat ho cam
chanh va dong vat khong xuong sdng gay hai dugc chon tir Aleurothrixus floccosus,

Amorbia cuneana, Anacamptodes fragilaria, Aonidiella aurantii, Aonidiella citrina,
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Aphis gossypii, Aphis spiraecola, Archips argyrospilam, Argyrotaenia (=citrana)
franciscana, Brevipalpus lewisi, Ceratitis capitata, Caliothrips fasciatus, Cantareus
| asperses, Ceroplastes floridensis, Chrysomphalus aonidum, Coccus hesperidum,
Coccus pseudomagnoliarum, Dialeurodes citri, Diaphorina citri, Diaprepes
abbreviates, Egira (Xylomyges) curialis, Empoasca fabae, Eotetranychus sexmaculatus,
Eotetranychus yumensis, Eriophyes sheldoni, Eutetranychus banksi, Forficula
auricularia, Frankliniella spp, Heliothrips haemorrhoidalis, Homalodisca vitripennis,
Icerya purchase, Lepidosaphes beckii, Lepidosaphes gloveri, Leptoglossus zonatus,
Marmara gulosa, Melanoplus devastator, Microcentrum retinerve, Naupactus
(Asynonychus) godmani, Oedaleonotus enigma, Orgyia vetusta, Ostrinia nubilalis,
Panonychus citri, Papilio zelicaon, Parabemisia myricae, Parlatoria pergandii,
Phyllocnistis citrella, Phyllocoptruta oleivora, Pinnaspisas pidistrae, Planococcus citri,
Platynota stultana, Polyphagotarsonemus latus, Pyroderces rileyi, Saissetia neglecta,
Saissetia oleae, Scirtothrips sp, Scudderia furcate, Siphoninus phillyreae, Spodoptera
exigua, Tetranychus kanzawai, Tetranychus urticae, Tetranychus urticae, Toxoptera
aurantii, Trichoplusia ni, va Unaspis citri, tot hon 12 dong vat gay hai nay 1a Diaphorina
citriy
Theo phuong an duge wu tién hon cia sang ché, thuc vt 14 thuc vat ho cam chanh
va dong vat khong xuong sdng gay hai dugc chon tir Diaphorina citri, Tetranychus sp,
Panonychus sp, Brevipalpus sp, Phyllocnistis citrella, Aonidiella aurantii,
Phyllocoptruta oleivora, va Ceratitis capitata; tdt hon nita 1a dong vat gy hai nay la

Diaphorina citri;

Theo phurong an duge wu tién hon cia sang ché, thuc vt 1a thuc vat ho cam chanh

va dong vat khong xuong séng gay hai 1a Diaphorina sp.;

Theo mdt phuong an cua sang ché, thuc vat hodc hat 1a khoai tdy va dong vat gay
hai dugc chon tit COL: Elateridae, Amrasca biguttula biguttula, Acizzia solanicola,
Agriotes lineatus, Agriotes obscurus, Agrotis ipsilon, Amphimallon solstitialis, Amrasca
devastans, Aphis fabae, Aphis frangulae, Aphis gossypii, Aphis nasturtii, Aphis
spiraecola, Aulacorthum circumflexum, Aulacorthum solani, Autographa californica,
Bactericera nigricornis, Bactericera cockerelli, Bemisia argentifolii, Circulifer

tennelus, Diabrotica speciosa, Empoasca devastans, Empoasca fabae, Epitrix spp.,

26



48546 27/54

Heliothis zea, Henosepilachna vigintioctomaculata, Heterodera spp., Holotrichia
oblita, Leptinotarsa decemlineata, Limonius canus, Limonius californicus, Ctenicera
pruinina, Liriomyza spp, Macrosiphum euphorbiae, Macrosteles  fascifrons,
Meloidogyne hapla, Meloidogyne chitwoodi, M. incognita, Monomorium pharaonic,
Myzus ascalonicus, Myzus ornatus, Pemphigus sp., Peridroma saucia, Phthorimaea
operculella, Phthorimaea spp, Pratylenchus penetrans, P. neglectus, Paratrichodorus
sp., Pseudoplusia includens, Rhopalosiphoninus latysiphon, Rhopalosiphum
rufiabdominalis, Russelliana solanicola Tuthill, Smynthurodes betae, Spodoptera
eridania, Spodoptera frugiperda, va Spodoptera litura; t6t hon 12 dong vat gdy hai nay

1a Leptinotarsa decemlineata;

Theo mot phuong &4n khéc cua sang ché, thuc vat hoic hat 1a khoai tdy va dong
vt giy hai dugc chon tx COL: Elateridae, Amrasca biguttula biguttula, Acizzia
solanicola, Agriotes lineatus, Agriotes obscurus, Agrotis ipsilon, Amphimallon
solstitialis, Amrasca devastans, Aphis fabae, Aphis frangulae, Aphis gossypii, Aphis
nasturtii, Aphis spiraecola, Aulacorthum circumflexum, Aulacorthum solani,
Autographa californica, Bactericera nigricornis, Bactericera cockerelli, Bemisia
argentifolii, Circulifer tennelus, Diabrotica speciosa, Empoasca devastans, Empoasca
fabae, Epitrix spp., Heliothis zea, Henosepilachna vigintioctomaculata, Heterodera
spp., Holotrichia oblita, Leptinotarsa decemlineata, Limonius canus, Limonius
californicus, Ctenicera pruinina, Liriomyza spp, Macrosiphum euphorbiae,
Meloidogyne hapla, Meloidogyne chitwoodi, M. incognita, Monomorium pharaonic,
Myzus ascalonicus, Myzus ornatus, Pemphigus sp., Peridroma saucia, Phthorimaea
operculella, Phthorimaea spp, Pratylenchus penetrans, P. neglectus, Paratrichodorus
sp., Pseudoplusia includens, Rhopalosiphoninus latysiphon, Russelliana solanicola
Tuthill, Smynthurodes betae, Spodoptera eridania, va Spodoptera litura; t6t hon 1a

dong vat gy hai nay 1a Leptinotarsa decemlineata;

Theo phuong an dugc wu tién hon cia sang ché, thuc vat 1a khoai ty va dong vat
khong xuong song gy hai dugc chon tir Leptinotarsa sp, Limonius sp, Agriotes sp,
Empoasca sp, pysllids, Bactericera sp, Myzus sp, Macrosiphum sp, Aphis sp, va

Phthorimaea sp; tot hon nita 1a dong vat gy hai nay la Leptinotarsa decemlineata;

Cfiing theo phuong 4n dugc wu tién hon cua sang ché, thuc vat 1a khoai tay va
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dong vat khong xuong song giy hai dugc chon tir Leptinotarsa sp, Limonius sp,
Agriotes sp, Empoasca sp, pysllids, Bactericera sp, Myzus sp, Aphis sp, va Phthorimaea

sp; t6t hon nita 1a ddng vat gdy hai nay 1a Leptinotarsa decemlineata;

Ciing theo phuong an dugc wu tién hon cua sang ché, thuc vat 1a khoai tay, cai
diu, mia, hoic thuc vat ho cam chanh va dong vat khong xuong séng gay hai dugc chon
tir Phyllotreta striolata, Leptinotarsa decimlineata, Mahanarva sp., Diaphorina sp.,

Meligethes aeneus, va Leptinotarsa decemlineata.

Cac phuong phap va cic ung dung cua sang ché 1a d¢ kieém soat va/hodc ngan
chin su pha hoai thyc vét 12 mia, cdy ho cam chanh, cai dau, va khoai tay, cay trong l1a
mia, cAy ho cam chanh, cai dau, va khoai tdy va vat liéu nhan giong thuc vat 1a mia, cdy

ho cam chanh, cai dau, va khoai tiy, béi dong vat gy hai.

N6i chung, cac dong vét gy hai 1a nhu dugc liét ké trén day. Tét hon 13 phuong
phap va ung dung theo sang ché dugc 4p dung dbi v6i cac dong vat gdy hai ma khang
lai cac chét diét con trung khic, vi du céc chét diét con trung pyrethroid. Do nhay ky
vong c6 thé dugc do bang cach sir dung, vi du, gidng ma chua timg dugc tiép xtc véi
chét diét con tring.

Theo mdt phuong 4n cua sang ché, phuong phap bao gbm ap dung hop chét theo
sang ché lén thuc vat, cdy trong va/hoic vat liéu nhan gidng thuc vat 1a mia, cAy ho cam
chanh, cai dau, va khoai tay, trong d6 phuong phap nay la dé kiém soét va/hodc ngin

chin su pha hoai boi cac dong vat gay hai.

Theo phuong 4n khéc cua sang ché, phuong phép nay bao gdm viéc ap dung hop
chét co cong thtrc I 1€n thuc vét, cay tréng va/hodc vat liéu nhan giéng thuc vat l1a mia,
cly ho cam chanh, cai dau, va khoai tay, cu thé 1a thuc vat, cay tréng va/hoac vat li€u
nhén giéng thuc vat 1a mia, trong d6 phwong phéap nay la dé kiém soét va/hodc ngin

ngua sy phé hoai boi cac dong vat gay hai.

Theo phuong &n khac cua sang ché, phuong phap bao gbdm ap dung hop chét ¢6
cong thire I 1én thuc vat, cly tréng va/hodc vat li€u nhan giéng thuc vat 1a mia, cdy ho
cam chanh, cai dau, va khoai tay, cu thé 1a thuc vat, cay tréng va/hodc vit liéu nhan
gidng thure vat 1a cdy ho cam chanh, trong d6 phwong phap nay la dé kiém soat va/hoic

ngin chan sy pha hoai boi cac dong vat gy hai.
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Theo phuong an khéc cua sang ché, phuwong phap bao gbm 4p dung hop chat c6
cong thuc I 1én thuc vét, cay tréng va/hodc vat liéu nhan giéng thuc véat 1a mia, cay ho
cam chanh, cai dau, va khoai tay, cu thé 1a thuc vat, cay tréng va/hoac vat liéu nhan
gibng thuc vét 14 cai diu, trong d6 phuong phép nay la dé kiém soat va/hodc ngin chin

sur pha hoai boi cac dong vat gy hai.

Theo phuong 4n khéc cla sang ché, phuong phap bao gbm 4p dung hop chat c6
cong thuc I 1én thuc vat, cay tréng va/hodc vat liéu nhan giéng thue vat 1a mia, cay ho
cam chanh, cai dau, va khoai tay, cu thé 1a thuc vat, cay trff)ng va/hodc vat li€u nhan
gidng thurc vat 1a khoai tay, trong d6 phuong phap nay la dé kiém soat va/hodc ngin

chan su pha hoai béi cac dong vat gdy hai.

Theo phuong 4n khéc, sang ché d& xuét viéc sir dung hop chét theo sang ché dé
kiém soat cac dong vat gy hai ma khang lai mot hodc nhiéu chét diét con tring khéc,
tdt hon 1a cac pyrethroid, neonicotinoid va organophosphat, va t6t hon nira 14 cac chét

diét con trung pyrethroid.

Céc hop chit duoc 4p dung trong cac phuong phap theo sang ché ¢6 thé duoc str
dung trén thuc vét 12 mia, cdy ho cam chanh, cai dau, va khoai tay, gém ca cac thuc vat

dugc bien doi gen.

Céc hop chéat theo sang ché duoc ap dung trong cac phuong phép theo sang ché
dugc stir dung trén thyc vat 1a mia, cdy ho cam chanh, cai dau, va khoai tiy dé kiém soat
dong vat gay hai bat ky trong sb: Odontotermes sp, Chilo sp, , Diatraea sp,
Sphenophorus sp, Migdolus sp, Mahanarva sp, Phyllotreta sp, Psylliodes sp, Meligethes
sp, Ceutorhynchus sp va Mamestra sp., Diaphorina citri, Tetranychus sp, Panonychus
sp, Brevipalpus sp, Phyllocnistis citrella, Aonidiella aurantii, Phyllocoptruta oleivora
va Ceratitis capitata, Leptinotarsa sp, Limonius sp, Agriotes sp, Empoasca sp, pysllids,

Bactericera sp, Myzus sp, Macrosiphum sp, Aphis sp, va Phthorimaea sp.

Céc hop chit duoc 4p dung trong cac phuwong phép theo sang ché co6 thé dugc st
dung trén thyc vét la mia, cdy ho cam chanh, cai dau, va khoai tay, dé kiém soat dong
vét gdy hai bat ky trong s6: Odontotermes sp, Chilo sp, , Diatraea sp, Sphenophorus sp,
Migdolus sp, Mahanarva sp, Phyllotreta sp, Psylliodes sp, Meligethes sp,
Ceutorhynchus sp va Mamestra sp., Diaphorina citri, Tetranychus sp, Panonychus sp,
Brevipalpus sp, Phyllocnistis citrella, Aonidiella aurantii, Phyllocoptruta oleivora va
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Ceratitis capitata, Leptinotarsa sp, Limonius sp, Agriotes sp, Empoasca sp, pysllids,

Bactericera sp, Myzus sp, Aphis sp, va Phthorimaea sp.

Céc hop chét theo sang ché t6t hon 13 duoc st dung trén mia dé kiém soat dong
vét gy hai bat ky trong s6: Odontotermes sp, Chilo sp, Diatraea sp, Sphenophorus sp,
Migdolus sp va Mahanarva sp., tdt hon 1a dong vat gdy hai nay l1a Mahanarva

fimbriolata; va cu thé 1a Mahanarva sp 1a dich duge vu tién.

Céc hop chét theo sang ché t6t hon 1a duge st dung trén cai dau, t6t hon 1a cai
diu canola, d kiém soat dong vat gay hai bt ky trong s6: Phyllotreta sp, Psylliodes sp,
Meligethes sp, Ceutorhynchus sp va Mamestra sp.; va cu thé 1a Phyllotreta sp va

Meligethes sp la cac dich dugc uu tién.

Cac hop chét theo s;’mg ché tdt hon 1a duogc st dung trén ciy ho cam chanh, tt
hon 13 cam, quyt, chanh tay, budi chum, budi va chanh, dé kiém soat dong vat giy hai
bét ky trong sd:: Diaphorina citri, Tetranychus sp, Panonychus sp, Brevipalpus sp,
Phyllocnistis citrella, Aonidiella aurantii, Phyllocoptruta oleivora va Ceratitis capitata,
tdt hon nita 12 dong vat gy hai nay la Mahanarva fimbriolata; va cu thé 1a Diaphorina

citri 1a cac dich dugc uu tién.

Céc hop chit theo sang ché t6t hon 1a dugc sir dung trén khoai tay dé kiém soat
dong vat gay hai bét ky trong sb: Leptinotarsa sp, Limonius sp, Agriotes sp, Empoasca
sp, pysllids, Bactericera sp, Myzus sp, Macrosiphum sp, Aphis sp, Phthorimaea sp; va
cu thé 13 Leptinotarsa sp la cac dich dugc wu tién.

Céc hop chét theo séng ché ciing t6t hon 1 dugc st dung trén khoai tay dé kiém
soat dong vat gay hai bét ky trong sb: Leptinotarsa sp, Limonius sp, Agriotes sp,
Empoasca sp, pysllids, Bactericera sp, Myzus sp, Aphis sp, Phthorimaea sp; va cu thé

14 Leptinotarsa sp la cac dich duoc uu tién.

Theo mdt s6 phuong 4n, sang ché dé cap dén cac phuong phap va img dung,
trong do hop chét ¢6 cong thie (I) duge ap dung trong loai ing dung ma trong mdi

truong hop twong Gmg véi mot hang cua Bang Z.

Bang Z:
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S6 | Thuc vat Dong vat gay S6 | Thuc vat bong vat gay
thi hai thr hai
tu tu
1. | Mia Odontotermes chanh citri
sp 13. | Cdy ho cam | Tetranychus sp
2. |Mia Chilo sp chanh
3. | Mia Diatraea sp 14. | Cay ho cam | Panonychus sp
4. | Mia Sphenophorus chanh
sp, 15. | Cay ho cam | Brevipalpus sp
5. | Mia Migdolus sp chanh
6. | Mia Mahanarva sp 16. | Cay ho cam | Phyllocnistis
7. | Caidau Phyllotreta sp chanh citrella
8. | Caidau Psylliodes sp 17. | Cay ho cam | Aonidiella
9. | Caidau Meligethes sp chanh aurantii
10. | Cai dau Ceutorhynchus 18. | Cay ho cam | Phyllocoptruta
sp chanh oleivora
11. | Cai dau Mamestra sp 19. | Cay ho cam | Ceratitis
12. | Cay ho cam | Diaphorina chanh capitata

Theo mét s phuong 4n, sang ché d& cap dén cac phuong phap va img dung, trong
d6 hop chét c6 cong thirc (I) dudi dang thanh phin I va it nhat mot thanh phén trén nhu
duogc dinh nghia dudi day, dugc ap dung trong loai Umg dung ma trong mdi trudng hop

turong Gng v4i mot hang cua Bang Z.

Sang ché con dé xuAt hdn hop gdm it nhat mot hop chét theo sang ché va it nhat mot
thanh phan tron nhu dugc xac dinh dudi ddy. Pugc wu tién 12 hdn hop hai thanh phan gbm
mot hop chét theo séng ché 1am thanh phﬁn I va mot thanh phﬁn tron nhu dugc xac dinh
dudi day 1am thanh phan II. Ty 1€ khéi lwong duoc wu tién cho hén hop hai thanh phan nay
ndm trong khoang tir 5000:1 dén 1:5000, t6t hon 1a tir 1000:1 dén 1:1000, tot hon nira la tir
100:1 dén 1:100, dic biét t5t hon 1a tir 10:1 dén 1:10. Trong hdn hop hai thanh phan nay,
céc thanh phan I va II c6 thé 1a dugc sir dung véi lugng bang nhau, hoic c6 thé sir dung
thanh phén I véi lrong du, hodc thanh phan II v6i lugng du.
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Cac thanh phﬁn tron c6 thé duoc lva chon tir cac chét diét loai gy hai, cu thé 1a chét
diét con tring, chit diét giun tron, va chat diét ve bét, chat diét ndm, chat diét co, chét dieu
hoa su phat trién cua thuc vat, phan bon, va cac chét tuong tu. Céc thanh phén tron duoc

wu tién 13 chét diét con tring, chat diét giun tron va chét diét ndm.

Nhu néu trén diy, theo mdt phuong an cia sang ché, hop chét c6 cong thirc (1) diét
dong vat gy hai co thé duoc két hop va duge st dung trong hdn hop (ché pham) véi it
nhét 12 hop chat IT khac, c6 hoat tinh dugc ap dung trong nong nghiép, nhu chét c6 hoat
tinh diét coén trung khac hoac chét co6 hoat tinh diét ndm. Theo phuong 4n khéc cia sang
ché, hop chét diét dong vat gay hai c6 cong thirc (I) co thé duoc két hop va su dung trong
hon hop véi nhidu hon mot hoat chit khac dwgc ap dung trong ndng nghiép. Do do, hop
chét diét con tring c6 cong thire (I) c6 thé duoc két hop va duge st dung trong hdn hop

v6i nhidu hon mot chat diét con trung khac va/hodc nhiéu hon mot chat diét nam.

Vi du, hop chét diét con triung c6 cong thire () ¢6 thé duge két hop va sir dung trong
hdn hop véi mot, hai, ba hoac bbn hop chat c6 hoat tinh trong ndng nghiép/ thanh phéan
tron dugce chon tu cac chét diét dong vat gay hai, cu thé 1a cac chét diét con tring, cac chét
diét giun tron, va cac chat diét ve bét, cac chét diét nam, cac chét diét cd, cac chét diéu hoa
su sinh trudng thuc vat, phan bén. Cac thanh phan tron duge vu tién 1a chét diét con trung,

chét diét giun tron va chét diét ndm.

Céc chét diét dong vat gay hai/ cac hgp chét c6 hoat tinh diét dong vat gy hai, cling
v6i n6 cac hon hop theo sang ché ¢c6 thé dugc st dung va cung voi n6 céac tic dung hiep
déng tiém nang co thé duoc tao ra, cac chit diét dong vat gy hai nhu vay vi du 1a nhu

dwoc mo ta trong cong bd don qudc té s6 W02014/167084.

Nguoi co hiéu biét trung binh trong linh vuc nay s& quen véi cac hop chat nhu vay

va biét duoc hop chét nao 14 ¢6 hoat tinh chéng lai sinh vat dich cu thé.

Theo phuong an khéc, sang ché dé cap dén hdn hop chura hop chét co cong thie (I)
nhu duge mb ta trén day, cu thé 1a hop chét I-R-1, va it nhat mot hop chat II ma la
metaaldehyt, cu thé 12 metaaldehyt dang hat.

Sang ché dé cap dén hén hop cua it nhat mot hop chit I hodc hop chét khéng triét
quang c6 cong thirc (I) hodc hop chét co6 cong thire (I) voi lugng du mot chat déng phan
déi anh 6 cong thire I-R-1, hodic hop chat I-R-1, theo sang ché lam thanh phan I v6i it nhét

mot thanh phan tron IT nhu duge dinh nghia trén ddy. Theo mdt phuong an, sang ché dé
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cap dén cac hon hop hai thanh phan gébm mot thanh phan I ciing v6i mot thanh phén tron
11 nhur duge dinh nghia trén ddy 1am thanh phan II.

Ty 18 khéi lugng duge wu tién ddi v6i hén hop hai thanh phan Ia tir 10000:1 dén
1:10000, t&t hon 12 tir 7000:1 dén 1:7000, con tét hon 1a tir 5000:1 dén 1:5000, con t6t hon
1 tir 1000:1 dén 1:1000, tdt hon nita 14 tir 100:1 dén 1:100, con tét hon nita 1a tir 70:1 dén
1:70, dic biét tot hon 1a tir 25:1 dén 1:25, con dac biét tot hon la tir 10:1 dén 1:10. Trong
hén hop hai thanh ph?m nay, cac thanh phén I vall c6 thé 1a dugce st dung véi luong béng
nhau, hodc c6 thé str dung thanh phan I véi lugng du, hodc thanh phan II véi lugng du.

Trong cac hon hgp theo sang ché, céc thanh phan c6 thé duoc st dung 1an luot hodc
két hop véi nhau, néu thich hop con duoc bd sung chi ngay trudc khi sir dung (hon hop
tron trong thung). Vi du, (cic) thuc vét co thé duoc phun hop chét 1T trude hodc sau khi
duoc xir Iy bang thanh phan1.

Céc ché pham diét con tring dé dung thuong chira tir 0,001 dén 95% khéi lugng,
t6t hon 12 tir 0,1 dén 45% khdi luong, va tét hon nita 1a tir 1 dén 25% khéi luong cua it nhat

mot chit diét rép va/hodc chét diét con trung.

Ché pham sin sang dé dung chira cac hop chét hoat dong chéng lai vat ky sinh, t6t
hon 1a vat ngoai ky sinh, véi ndng do nim trong khoang tir 10 ppm dén 80% theo khbi
lwong, t6t hon tir 0,1 dén 65% theo khdi luong, tt hon nita tir 1 dén 50% theo khéi lugng,
t6t nhat tr 5 dén 40% theo khdi luong.

Ché phdm ma dugc pha loang trude khi ding chira cac hop chét hoat dong chéng
lai vat ngoai ky sinh véi ndng d6 nam trong khoang tr 0,5 dén 90% theo khéi luong, tot

hon tr 1 dén 50% theo khdi lugng.

Céc hop chat theo sang ché ¢6 thé c6 thé duoc ap dung trong cac phuong phap theo
sang ché trong hdn hop v6i phan bon (vi du phan bon chira nito, kali hoac phospho). Céac
loai ché phim thich hop bao gdm céc hat phan bon. Céc hdn hop tét hon 1a chira hop chét
theo sang ché vé6i luong 1én t6i 25% theo khéi lugng.

Thanh phan tron bd sung c6 thé cung cip cho ché phim phé hoat tinh rong hon hodc
lam ting do luu tai vi tri; hiép luc hoat tinh hoac bd sung hoat tinh (vi du béng cach gia
tang tdc do tic dung hodc khic phuc tinh khéng) ctia hop chét theo sang ché; hoic gitip

khic phuc hodc ngan ngira su phat trién tinh khang dbi véi cac thanh phéan riéng ré. Thanh
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phan hoat tinh bd sung cu thé s& tiry thudc vao tmg dung du kién ciia ché pham.

Céc hop chat theo sang ché c6 thé duoc tron v6i dat, than bun hodc méi truong gay

bén ré khac dé bao vé thuc vt khéi cac bénh do hat, dat hodc 14 mang nam.

Vi du vé cac chit c6 tic dung hiép ddng thich hop dé dung trong ché phdm bao gém

piperonyl butoxid, sesamex, safroxan, va dodexyl imidazol.

Sang ché ciing dé cap dén ché pham héa ndng chira chét bd tro va it nhit mot hop

chét theo séng ché hodc hdn hgp cua né.

Ché phim hoa nong bao gdm lugng hitu hiéu diét loai gy hai clia hop chat theo
sang ché hodc hdn hop cua no. Thuat ngit "lugng hitu hidu diét loai gdy hai" dugc dinh

nghia dudi day.

Hop chét theo séng ché hodc hdn hop cta ching c6 thé duge chuyén hoa thanh cac
loai ché phém héa-nong thong dung, chéng han dung dich, nhii twong, huyén phu, bui, bot,
dich dic, hat, dang nén, vién nang, va hdn hgp cta ching. Vi du vé cac loai ché phém la
huyén pht (vi du SC, OD, FS), dich c6 dac ¢6 thé nhil héa (vi du EC), nhil tuwong (vi du
EW, EO, ES, ME), vién nang (vi du CS, ZC), dich déc, vién chét hinh thoi, bdt ho#c bui
¢6 thé thim uét dugce (vi du WP, SP, WS, DP, DS), dang nén (vi du BR, TB, DT), hat (vi
du WG, SG, GR, FG, GG, MG), cac vit phém chira chét diét con trung (vi du LN), ciing
nhu 13 ché phim dang gel dé xtt 1y vét liéu nhan giéng thyc vét nhu hat (vi du GF). Céc
loai ché phém nay va cac loai ché phém khac nita dugc dinh nghia trong tai liéu "Catalogue
of pesticide formulation types and international coding system", Technical Monograph No.

2, 6th Ed. May 2008, CropLife International.

Céac ché phém duoc didu ché theo cach da biét, nhu dugc mo ta bdi Mollet va Grube-
mann trong tai liéu Formulation technology, Wiley VCH, Weinheim, 2001; hodc boi
Knowles trong tai liéu New developments in crop protection product formulation, Agrow

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

Vi du vé cac chét bd tro thich hgp 12 dung moéi, chit mang 16ng, chét mang ran hodc
chét lam ddy, chit hoat dong bé mit, cht phan tan, chat nhii héa, chét thim u6t, ta duoc,
chét hoa tan, chét tang cuong tinh tham, chét keo bao vé, chét bam dinh, chat lam dic, chét
gitt do am, chét xua dubi con trung, chit dan du con trung, chét kich thich an, chit tuong

thich hoa, chit diét khuén, chat chéng doéng bang, chét chéng tao bot, chit mau, chit dinh
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va chét két dinh.

Dung moi va chit mang 16ng thich hop 1a nudc va dung mdi hitu co, nhu cac phan
doan dau khoang c6 diém s6i tir trung binh dén cao, chéng han kerosen, dau diesel; dau co
nguén géc thuc vat hodc dong vat; hydrocacbon béo, vong va thom, chéng han toluen,
parafin, tetrahydronaphtalen, naphtalen dugc alkylat hoa; ruou, chéng han etanol,
propanol, butanol, rugu benzylic, xyclohexanol; glycol; DMSO; keton, chéng han
xyclohexanon; este, chéng han lactat, cacbonat, este cla axit béo, gama-butyrolacton; axit
béo; phosphonat; amin; amit, ching han N-metylpyrolidon, dimetylamit cla axit béo; va

hdn hop cua ching.

Chéat mang ran hoic chét 1am diy ran thich hop 1a dat khoang, chiang han silicat,
silicagel, bot talc, cao lanh, d4 voi, voi séng, dé phan, dat sét, do-16-mit, diatomit, bentonit,
canxi sulfat, magie sulfat, magie oxit; bot polysacarit, chéng han xenluloza, tinh bdt; phan
bon, chéng han amoni sulfat, amoni phosphat, amoni nitrat, ure; cac san phém cod nguén
géc thuc vat, chéng han bot ngli ce, bot vo cay, bot 20, bot vé qua hach, va hdn hop cta

chung.

Céac chét hoat dong bé mit thich hop 1a cac hop chit c6 hoat tinh bé mit, nhu chét
hoat dong bé mat dang anion, cation, khong ion va ludng tinh, polyme khéi, chét dién phan
¢6 khéi lwong phan tir cao, va hon hop cua chung. Cac chét hoat dong bé mit nhur vay c6
thé duoc st dung 1am chét nhii héa, chit phan tan, chit hoa tan, chit thAm wét, chét ting
cuong tinh thidm, keo bao vé, hoic ta dugce. Vi du vé chét hoat dong bé mat dugc liét ké
trong tai liéu McCutcheon’s, Vol.1: Emulsifiers & Detergents, McCutcheon’s Directories,

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

Chét hoat dong b mat anion thich hop 1a kiém, kiém thd hodc mudi amoni cia
sulfonat, sulfat, phosphat, carboxylat, va hén hop cua chung. Vi du vé sulfonat 1a
alkylarylsulfonat, diphenylsulfonat, alpha-olefin sulfonat, lignin sulfonat, sulfonat cia axit
béo va dau, sulfonat cia alkylphenol dugc etoxy hoa, sulfonat ctia arylphenol dugc alkoxyl
hoéa, sulfonat ctia naphtalen dwgc ngung ty, sulfonat ciia dodexyl- va tridexylbenzen, cua
naphtalen va alkylnaphtalen, sulfosucxinat hodc sulfosucxinamat. Vi du vé sulfat 13 sulfat
clia axit béo va dau, cua alkylphenol dugc etoxy héa, cua rugu, ciia rugu dugc etoxy hoa,
hoiic cla este cua axit béo. Vi du vé phosphat 1 phosphat este. Vi du vé carboxylat 14 alkyl

carboxylat, va rugu carboxylat hoa hodc alkylphenol etoxylat.
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ChAt hoat déng bé mit khong ion thich hop 1a alkoxylat, amit ciia axit béo dugc thé
0 N, amin oxit, este, chét hoat dong bé mat trén co so duong, chét hoat dong bé mat polyme,
va hdn hop cta ching. Vi du vé alkoxylat 12 c4c hop chét nhu rugu, alkylphenol, amin,
amit, arylphenol, axit béo hodc este cia axit béo da duogc alcoxyl hoa véi 1 dén 50 duong
lugng. Etylen oxit va/hodc propylen oxit ¢ thé duoc dung cho phan ung alkoxyl hoa, tdt
hon 1a etylen oxit. Vi du vé amit cta axit béo duoc thé tai N 12 glucamit cua axit béo hodc
alkanolamit cua axit béo. Vi du vé este 1a este cla axit béo, glyxerol este hodc
monoglyxerit. Vi du vé chit hoat dong bé mit ¢ géc duong 1a sorbitan, sorbitan duoc
etoxy hoa, sucroza va glucoza este hodc alkylpolyglucosit. Vi du v& chét hoat dong bé mat

polyme 1a homo- hodc copolyme ciia vinylpyrolidon, rugu vinylic, hodc vinylaxetat.

Chét hoat dong bé mit cation thich hop la chét hoat dong bé mit bac bdn, vi du hop
chit amoni bac bdn véi mot hodc hai nhém ki nuée, hodce mudi cia amin bac nhit mach
dai. Chit hoat dong bé mat ludng tinh thich hop 1a alkylbetain va imidazolin. Polyme khéi
thich hop 1a polyme khéi thudc loai A-B hodc A-B-A bao gdm céc khéi polyetylen oxit va
polypropylen oxit, hodc thudc loai A-B-C bao gdbm alkanol, polyetylen oxit va
polypropylen oxit. Chét dién phan c6 khdi lwgng phén tir cao thich hop 1a polyaxit hoac
polybazo. Vidu v& polyaxit 1a mudi kiém cua axit polyacrylic hodc polyme hinh rang lugc

gdm cac polyaxit. Vi du vé polybazo 14 polyvinylamin hodc polyetylenamin.

T4 duoc thich hop 12 cac hop chit, ma c6 hoat tinh diét dong vét gdy hai khong déng
ké hodc tham chi 1a khong c6 hoat tinh diét dong vat gy hai, va gitp cdi thién ddc tinh sinh
hoc ctia hop chit theo sang ché trén dich. C4c vi du la chét hoat dong bé mat, diu khodng
hoic dAu thuc vat, va cac chit bd trg khac. Céc vi du khac dugc 1iét ké boi tac gia Knowles,
trong tai liéu Adjuvants and additives, Agrow Reports DS256, T&F Informa UK, 2006,
chapter 5.

Chit l1am dic thich hop la polysacarit (ching han gdm xanthan,
carboxymetylxenluloza), dit sét vd co (duge cai bién hitu co hodc chua duoc cai bién),

polycarboxylat, va silicat.

Céc chit diét khudn thich hop 1a bronopol va dan xuét isothiazolinon nhu

alkylisothiazolinon va benzisothiazolinon.
Chét chdng dong bang thich hop 1a etylen glycol, propylen glycol, ure va glyxerin.

Chét chéng tao bot thich hop la silicon, rugu mach dai, va mubi cua axit béo.
36



48546 37/54

Chét tao mau thich hop (vi du, méau dé, xanh da troi, hodc xanh 14 ciy) la cac chat
mau c6 do hoa tan trong nudce thap va cac chat nhudm hoa tan trong nudce. Vi du la cac
chét tao mau vo co (vi du, oxit sat, oxit titan, hexaxyanoferat sit) va cac chat tao mau hiru

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

Chét dinh ho#c chit két dinh thich hop 1a polyvinylpyrolidon, polyvinylaxetat, rwgu
polyvinyl, polyacrylat, sap sinh hoc hoac tdng hop, va xenluloza ete.

Vi du vé cac loai ché phdm va phuong phap bao ché chung la:

i)  Dich c0 dic hoa tan trong nuée (SL, LS): 10-60 % khéi lwong cta hop chét c6 cong
thirc I theo sang ché va 5-15 % khéi lugng chét thAm w6t (chang han rwou alkoxylat) dugc
hoa tan trong nude va/hodc trong dung moi hoa tan trong nude (chang han ruou) duge bd

sung dén 100 % khéi lwong. Hoat chét hoa tan nhd pha lodng v6i nude.

ii) Dich c6 dic c6 thé phan tan (DC): 5-25% khéi lugng hop chét I theo séng ché va 1-10%
khéi lwong chit phan tan (vi dy, polyvinylpyrolidon) duoc hoa tan trong dén 100% khoi

luong dung moi hiru co (vi du, xyclohexanon). Pha loang véi nude dé tao ra thé phan tan.

i) Dich c6 dic c6 thé nhii héa: 15-70% khdi lugng hop chét ¢6 cong thic I theo sang ché
va 5-10% khéi luong chat nhii hoa (chang han canxi dodexylbenzensulfonat va etoxyl ctia
dau thau dau) dugc hoa tan trong dén 100% khéi luong dung moi hitu co khéng hoa tan

trong nudc (ching han hydrocacbon thom). Pha lodng v6i nuéce dé tao ra nhil twong.

iv) Nhii tuong (EW, EO, ES): 5-40% khdi lugng hop chat c6 cong thirc I theo sang ché va
1-10% khéi lugng chét nhii hoa (ching han canxi dodexylbenzensulfonat va etoxyl ctia dau
thau dau) dugc hoa tan trong 20-40% khéi luong dung mdi hiru co khdng hoa tan trong
nude (ching han hydrocacbon thom). Hén hop nay dugc dua vao dén 100% khdi luong
nudce bang thiét bi nhii héa va tao thanh nhil trong ddng nhét. Pha lodng v6i nudc dé tao

ra nhil tuong.

v)  Huyén phii (SC, OD, FS): Trong thiét bi nghién bi c6 khudy, 20-60% khoi luong hop
chét c6 cong thirc I theo séng ché duge nghién nhé c6 bd sung 2-10% khéi luong chét phan
tan va chat thAm u6t (ching han natri lignosulfonat va rugu etoxylat), 0,1-2% khéi lugng
chét 1am dic (ching han gdm xanthan) va dén 100% khéi lugng nuée dé thu dugc huyén
phu chira hoat chét & dang min. Pha loang v&i nudce thu duge huyén phu 6n dinh chita hoat

chit. D5i v6i ché phim loai FS, 1én dén 40% khdi lugng chat két dinh (vi du, ruou
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polyvinylic) dugc bd sung.

vi) Hat co thé phan tan trong nudc va hat hoa tan trong nuéc (WG, SG): 50-80% khéi
luong cua hop chét c6 cong thic I theo séang ché duge nghién min c6 bd sung chét phan
t4n va chat thAm w6t (chang han natri lignosulfonat va rugu etoxylat) dugc b6 sung dén
100% khbi luong va duogc didu ché nhu hat c6 thé phén tan trong nudc hodc hat hoa tan
trong nudc bing céac thiét bi k¥ thuat (ching han ép dun, thap phun, tAng so6i). Pha lodng

v61 nuée thu duoc thé phén tan hodc dung dich 6n dinh chira hoat cht.

vii) Bt c¢6 thé phan tén trong nudc va bot hoa tan trong nuée (WP, SP, WS): 50-80% khéi
luong hop chét c6 cong thirc I theo sang ché dugc nghién trong may nghién roto-stato c6
bd sung 1-3% khéi lwong chét phan tan (ching han natri lignosulfonat), 1-3% khéi lugng
chét thAm u6t (ching han ruou etoxylat) va chét mang ran, ching han silica gel dugc bd
sung dén 100% khéi luong. Pha lodng véi nude thu duge thé phan tan hoic dung dich on

dinh chra hoat chit.

viii) Gel (GW, GF): Trong thiét bi nghién bi c6 khudy, 5-25% khéi luong hop chit ¢6
cong thuce I theo sang ché duoc nghién nho c6 bd sung 3-10% khéi lwong chét phan tan
(ching han natri lignosulfonat), 1-5% khéi lugng chit lam dac (ching han
carboxymetylxenluloza) va nudc dugc bd sung dén 100% khéi lwong dé thu dugc huyén

pht min chira hoat chét. Pha loang vé6i nuée thu duge huyén phu 6n dinh chtra hoat chét.

ix) Vi nhii tuong (ME): 5-20% khdi luvgng hop chit ¢6 cong thire I theo séang ché dugc bd
sung vao 5-30% khéi luong hdn hgp tron dung moi hitu co (ching han dimetylamit cta
axit béo va xyclohexanon), 10-25% khéi lugng hdn hop tron chét hoat dong bé mat (chéng
han alkohol etoxylat va arylphenol etoxylat), va nudc duogc bd sung dén 100%. Hdn hop

nay duoc khuéy trong 1 gid dé tu dong tao ra vi nhil tuong 4n dinh vé mit nhiét dong hoc.

x) Vi nang (CS): Pha dau chira 5-50% khéi luong hop cht c6 cong thire I theo séng ché,
0-40% khdi luong dung moi hitu co khong hoa tan trong nuéce (ching han hydrocacbon
thom), 2-15% khdi lugng monome acrylic (chiang han metylmetacrylat, axit metacrylic va
di- hodc triacrylat) dugc phan tan vao dung dich chira keo bao v¢ trong nude (ching han
rugu polyvinylic). Phan tmg polyme héa gbc duge khoi mao bang chét khoi mao gdc, dan
dén tao thanh vi nang poly(met)acrylat. Theo cach khéc, pha dau chua 5-50% khéi luong
hop chét c6 cong thirc I theo séang ché, 0-40% khdi luong dung mdi hitu co khong hoa tan
trong nudc (ching han hydrocacbon thom), vd monome isoxyanat (ching han
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diphenylmeten-4,4’-diisoxyanat) dugc phan tan vao dung dich keo bao v€ trong nudc
(ching han rugu polyvinylic). Viéc bd sung polyamin (ching han hexametylendiamin) dan
dén tao thanh vi nang polyure. Lugng monome dén 1-10% khéi lrong. % khdi lwong 12 so

v6i tbng hrgng ché pham CS.

xi) Bot dang bui (DP, DS): 1-10% khéi lwong hop chét c6 cong thie I theo sang ché duoc
nghién min va dugc tron k§ voi chit mang rin, chang han cao lanh da dugc nghién min

duoc bd sung dén 100% khéi luong.

xii) Hat (GR, FG): 0,5-30% khéi lugng hop chat c6 cong thire I theo sang ché dugc nghién
min va duoc két hop véi chét mang rin (chang han silicat) dugc bd sung dén 100% khéi

lugng. Budc tao hat dat dugc bang cach ép dun, sdy phun hoic tang soi.

xiii) Chét 1éng c6 thé tich cuc thip (UL): 1-50% khdi luong hop chét ¢6 cong thirc T theo
sang ché dugc hoa tan trong dung méi hitu co, ching han hydrocacbon thom dugc bd sung

dén 100% khdi luong.

Céc ché pham loai i) dén xi) thy y c6 thé chira cac chét b6 trg khac nita, nhu 0,1-1
% khéi lwong chat diét khudn, 5-15 % khéi luong chét chéng déng bang, 0,1-1 % khoi

lwong chét chéng tao bot, va 0,1-1 % khdi lrgng chat tao mau.

Ché phim héa ndng thudong chira hoat chét v6i lugng ndm trong khoang tir 0,01 dén
95%, t6t hon 1a tir 0,1 dén 90%, tét hon nhét 1a tir 0,5 dén 75%, theo khdi lugng. Hoat chat
dwoc dung v6i do tinh khiét tir 90% dén 100%, tét hon 1a tir 95% dén 100% (theo pho
NMR).

Céc loai dau, chét thAm uét, ta duge, phan bon, hodc cac chét vi luong khéc nhau,
va cac chat diét dong vat gay hai khéc (ching han chét diét co, chat diét con tring, chét
diét ndm, chét didu hoa sinh truéng, chat ting cuong kha nang tuong thich cho cy trong)
6 thé duoc bd sung vao cac hoat chét hodc ché pham chira ching & dang hdn hop tron
trude hodc, néu thich hop khong dugce bd sung cho dén ngay trude khi sit dung (hén hop
tron trong thung). Cac chét nay c6 thé dugc tron 1an véi cac ché pham theo sang ché 6ty

16 khéi lwong tir 1:100 dén 100:1, tét hon 14 1:10 dén 10:1.

Nguoi st dung 4p dung ché pham theo sang ché thuong tir thiét bi lidu dinh trudc,
thiét bi phun deo vai, bé phun, mdy bay phun, hodc hé théng tudi. Thong thuong, ché phim

héa néng dugce diéu chinh dén nong d6 mong mudn bang cach bo sung nude, dung dich
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dém, va/hodc cac cht bd tro khac va thu dugc chét 16ng dung ngay dé phun hozc ché pham
héa nong theo sang ché. Thong thuong, 20 dén 2000 lit, tét hon 1a 50 dén 400 lit, chat long

dung ngay dé phun dugc dung trén mot hecta dién tich hitu ich trong ndng nghiép.

Theo mdt phuong an, cac thanh phén riéng ré cla ché pham theo séng ché nhu cac
phan ctia b kit hodc cac phén ciia hon hgp hai thanh phan hoic ba thanh phan c6 thé dugc
tron boi chinh nguoi st dung trong thung phun va cac chit bd tro khéc c6 thé duge bd

sung, néu thich hop.

Theo m6t phuong an khéc, cic thanh phan riéng ré cla ché phadm theo sang ché hoic
c4c thanh phan da dugc tron trude mot phan ching han cac thanh phan chira hop chét theo
sang ché va/hodc cac thanh phén tron nhu dugc xac dinh trén day, co thé dugc trén boi
nguoi st dung trong thung phun va cac chét bd tro va cac chit phu gia khac c6 thé duogc

bd sung, néu thich hop.

Theo mot phuong an khéc, cic thanh phén riéng ré clia ché phim theo sang ché hoic
céc thanh phan da dugce tron trude mot phén, ching han céac thanh phén chira hop chét theo
sang ché va/hoic céc thanh phan tron nhu dugc x4ac dinh trén day, c6 thé duoc ding cing

nhau (ching han sau khi tron trong thung) hodc dung lan luot.

Hop chét theo sdng ché thich hop dé dung trong bao vé cay trong mua vu, thuc vat,
vét liéu nhan giéng thuc vat, nhu hat, hoac d4t hodc nudc, trong d6 thuc vat dang phat
trién, khoi su tAn cong hodc pha hoai bsi dong vat khong xuong séng gy hai. Do d6, sang
ché con dé xuét phuong phép bao vé thuc vat, bao gff)m cho cay tréng mua vu, thuc vat, vat
liéu nhan giéng thuc vét, nhu hat, hoac d4t hodc nudc, trong d6 thuc vét dang phat trién,
dugc bao vé khoi sy tin cong hodc phd hoai boi dong vat khong xuong séng gdy hai, tiép

xuc véi lugng co tac dung diét loai gay hai ciia hop chét theo sang ché.

Hop chit theo sang ché ciing thich hop dé sir dung nhim kiém soat va phong trix
dong vat khong xuong séng gdy hai. Theo do, sang ché ciing dé xuat phuong phap kiém
soat hodc phong trir dong vat khong xuong séng gy hai, phuong phap nay bao gb6m budc
cho dong vat khong xuong song gay hai, moi truong sbng ctia chung hodc noi sinh san cia
ching hodc nguén cung cép thirc an cia ching, hodc cay tréng, thuc vat, vat liéu nhan
giéng thuc vat nhu hat, dét, bé mat, vat liéu hodc mai trudng ma trong d6 dong vat khong
xuong sdng gay hai dang sinh truéng hodc co thé sinh trudng, tiép xtic v6i lugng hitu hiéu
c6 tac dung diét dong vat gdy hai cua hop chét theo sang ché.
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Hop chét theo séng ché 13 hiru hiéu qua ca duong tiép xuc va nudt vao bung. Ngoai
ra, hop chét theo sang ché ¢6 thé duogc ap dung & bat ky va tht ca cac giai doan phat trién,

nhu tring, 4u tring, nhong, va trudng thanh.

Hop chét theo sang ché c6 thé dugc 4p dung & dang vbn ¢6 hodc & dang ché pham
chira hop chét theo séng ché nhu duge x4c dinh & trén. Ngoai ra, hop chit theo sang ché
6 thé duoc 4p dung ciing v6i cac thanh phén tron nhu dugce xac dinh trén day hodc & dang
ché pham chira hdn hgp nay nhu dugc xac dinh trén day. Céc thanh phan ctia hdn hop nay
6 thé dugc ap dung dong thoi, cing nhau hoac riéng biét, hoac lién tiép, nghia 1a thanh
phén nay ngay sau thanh phan khéc va nho do, tao ra hdn hop “tai chd” & vi tri mong mudn,
vi du, thuc vit, ddy, trong truong hop ap dung riéng biét, thuwong khdng c6 anh huong bét
ky nao dén két qua do tac dung phong tru.

Viéc ap dung c6 thé dugc thuc hién ca trude va sau khi thyc vét, vat liéu nhan giéng

thuc vat, nhu hat, dét, khu vuc, vat liéu hodc moi truong bi gdy hai boi dong vat gy hai.

Phuong phap ap dung thich hop bao gbm, trong sb nhirng cai khic, xu Iy dat, xir Iy
hat, ap dung theo ludng, va 4p dung cho 14. Phuong phap xtr Iy dat bao gdbm tu6i dAm dat,
tudi nho giot (nhd giot vao dét), nhing ré, than ct hodc ré cti, hodic phun vao dat. Ky¥ thuat
xu ly hat bao gém tao 40 hat, phu hat, quét bui 1én hat, ngdm hat, tao vién trén hat. Viéc ap
dung tai lubng thudng bao gbém budc danh lubng dat trong, gieo hat vao lubng, dua hop
chét c6 hoat tinh diét loai gdy hai vao ludng, va déng ludng. Viéc 4p dung cho 14 dung dé
chi viéc 4p dung hop chét c6 hoat tinh diét loai gy hai cho 14 cay, vi dy, béng thiét bj phun.
Dé ap dung cho 14, c6 lgi néu c6 thé cai bién hanh vi cua loai gdy hai bang cach sir dung
chit din du két hop v6i hop chit theo séang ché. Chét din du thich hop cho ciy trong va
loai gay hai cu thé 1a da duoc ngudi c6 hiéu biét trung binh trong linh vuc nay biét dén va
dugc cong bd trén co sé dit litu vé chit din du va hoa chit truyén tin, nhu

http://www.pherobase.com.

Viéc &p dung cac hgp chét theo sang ché tot hon 1a d6i v6i cac cdy trong 1a mia, cAy
ho cam chanh, cai d&u hoic khoai tay. Viéc 4p dung c6 thé 1a trude khi bi pha hoai hodc
khi dong vat gay hai c6 mat. Viéc ap dung céac hop chét theo sang ché c6 thé dugce thuc
hién theo phuong phap bét ky trong s6 cac phwong phap 4p dung thong thuong, vi dy, 1én

14, theo duong tudi tiéu, 1én dat, trong lubng cay, v.v.

Viéc phong trir cac dong vat gy hai co thé dat duoc béng cach ap dung trén 14 hodc
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tudi udt, phwong phéap ndy 1a phuong phép dp dung duge wu tién theo sang ché.

Theo phuong an dugc uu tién khac cua sang ché, phwong phép 4p dung la tudi uét

hodc ap dung trén 14;
Theo phuong an dugc vu tién khéc cluia sang ché, phuong phap ép dung 1a tudi uét;

Theo phuong an dugc uu tién khac cia sang ché, phuong phép ap dung 1a ap dung

trén 14;

Theo phuong an duge uu tién khac, cac hop chét theo sang ché dugc ap dung lén

mia, cAy ho cam chanh, cai dau hodc khoai tay bé‘mg cach ap dung 1én dét hodc tudi uét;
Theo phuong an dugc uvu tién khic cua sang ché, thuc vat 1a mia, va phuwong phap
ap dung 1a tudi udt;
Theo phuong an dugce uu tién khac cia sang ché, thuc vt 1a cai dau, va phuong

phép ap dung 1a 4p dung 1€n 14;

Theo phuong an dugc vu tién khac cia sang ché, thuc vat 13 cdy ho cam chanh, va

phuong phap ap dung 12 tu6i w6t hodc dp dung 1én 1a;

Theo phuong an duge wu tién khac cua sang ché, thuc vat 1a cdy ho cam chanh, va

phuong phap ap dung Ia tudi udt;

Theo phuong an dugce wu tién khac ctua sang ché, thuc vat 1a cdy ho cam chanh, va

phuong phap ap dung la dp dung 1€n 14;

Theo phuong an duge uu tién khac cia sang ché, thuc vat 1a khoai tay, va phuong

phép ap dung 12 ap dung lén 14;

Nhu duogc sit dung trong ban mo ta nay, thuat ngit "cho tiép xtic" bao gdm ca viéc
tiép xuc truc tiép (ap dung hop chat hodc ché phém truc tiép 1én dong vat gay hai hodc thuc
vét - thuong cho 14, than hogc ré cua thuc vat) va tiép xuc gin tiép (4p dung hop chét/ché
phém cho noi ¢, nghia 1a moi truong séng, noi sinh san, cay tréng, hat, d4t, bé mat, vat liéu
hodc moi trudng ma trong do sinh vat gdy hai dang sinh trudng hodc co thé sinh trudng,
cta dong vat gy hai hodc thyc vat).

Thuét ngit “dong vat gy hai” bao gém dong vat chan khép, dong vat chan bung, va
giun tron. Pong vat gdy hai dugc uu tién theo sang ché 1a dong vat chan khop, tdt hon 1a
con trung va dong vat 16p nhén, dic biét 1a con trang. Con trung, ma c6 lién quan dac biét
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v6i cdy trong, thuong dung dé chi con trung gay hai cho cay trong.

Céc hop chét theo séng ché hodc cac ché phim diét dong vat gay hai chira chung ¢6
thé dugc st dung dé bao vé thuc vat va cy trong dang phat trién khoi su tin cong hodc sur
pha hoai bdi dong vat gay hai, dac biét la tir cac dong vat gay hai mia, cdy ho cam chanh,
cai dau, hoic khoai tay, béng cach cho thuc vat/cay tréng tiép xuc voi lugng c6 tac dung
diét dong vat gay hai cua cac hop chét theo sang ché. Thuat ngit "cay trdng" ding dé chi

c& cdy trong dang sinh truéng va da thu hoach.

Céc hop chit theo séng ché c6 thé duoc ap dung két hop véi chét din du. Chit din
du la hoa chét ma lam cho con trung di chuyén dén vi tri ap dung. Dé kiém soat bo xit, c6
thé c6 loi khi 4p dung céac hop chit theo sang ché véi chét dan du, dic biét khi viéc ap dung
1 4p dung trén 14. Cac dong vat giy hai thuong nim gan mat dat, va viéc ap dung chét din
du c6 thé khuyén khich ching di chuyén 1én phia trén cua thuc vat huéng dén thanh phan
hoat chét.

Céc chit dan du thich hop bao gém glucoza, sucroza, mubi, glutamat, axit xitric,
dau dau nanh, dau lac va sita dau nanh. Glutamat va axit xitric dugc quan tdm déc biét,

trong d6 axit xitric dugc uu tién hon.

Chét dan du c6 thé duoc tron trude voi hop chét theo sang ché trude khi 4p dung, vi
du, dudi dang hdn hop san sang dé dung hodc hdn hop trdn trong thung, hoac bang cach
ap dung déng thoi hodc 4p dung 1an luot 1én thuc vat. Ty 1é cac chét dan du thich hop 13,
vi du, 0,02 kg/ha dén 3 kg/ha.

Céc hop chét theo sang ché t6t hon 1a duge sir dung dé kiém soat dong vat gay hai
trén cac thuc vat 1a mia, cdy ho cam chanh, cai dau, hoac khoai tdy, & mitc 1-500 g/ha, tt

hon 1a 10-100 g/ha.
Thuat ngi "cdy trong" ding dé chi ca cdy trong dang sinh truéng va da thu hoach.

Thuat ngit “thuc vat” bao gém ca ngl cbe, vi du, lba mi cing va lta mi khéc, lta
mach den, 1Ga mach, tiéu hic mach, yén mach, cay lda, hodc ngd (ngd chin nudi va ngod
14y duong / ngd ngot va ngd rudng); dong cu cai duong, vi dy, cu cai duong hodc cu cai
dung trong chan nudi; qua, nhu tdo, qua hach hoac qua mém, vi du, téo, 1&, man, dao, xuan
dao, qua hanh, anh dao, du du, dau tdy, qua mam xdi, mam x6i den hodc qua ly gai; thuc

vt ho ddu, nhu d4u, dau lang, ddu Ha Lan, c6 linh lang hodc dau twong; thuc vat léy dau,
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nhu cdy cai dau (hat cai dﬁu), cai ngot, mu-tat, 6liu, huéng duong, dira, hat ca cao, thau
dau, co diu, lac hodc du tuwong; ho bau bi, nhu bi, bi ngd, dwa chudt hodc dua; thuc vat
14y s¢i, nhu bong, lanh, gai dau hoic day; qua ho cam chanh, nhu cam, chanh, buéi hoac
quyt; cac loai rau, nhu ca, rau bi-na, rau diép (vi dy, rau diép bang), rau diép X04n, rau cai,
mang tay, rau cai, ca rot, hanh, toi, toi tay, ca chua, khoai tay, ho bau bi hoic 6t ngot; thuc
vat ho long ndo, nhur 1€ tau, qué hodc long ndo; thuc vat léy nang luong va nguyén liéu tho,
nhu ngd, dau trong, cdy cai dau, mia duong hodc co dau; chat 1a; qua hach, vi du, cay oc
cho; cdy ho trin; ca phé; che; chudi; nho (nho #n va nho dung 1am nuéc ép nho); hip-1ong;
rau ng6t (con dugc goi 1a Stevia); cao su tu nhién hodc thuc vat canh va thuc vat tréng
ring, nhu hoa (vi du, cAm chudng, di yén thao, phong lit/quy thién truc, pang - xé va cay
béng nude), cdy bui, cdy 14 rong (vi du, cdy duong) hodc cdy thuong xanh, vi du, cay co
qua hinh nén; cay khuynh diép; co; bai c6; cé nhu c6 dung dé chan nuoi dong vat hoic sir
dung lam canh. Thuc vat vu tién bao gé)m khoai tay, cu cai duémg, chét 14, lta mi, laa mach
den, lua mach, yén mach, cay lta, ngd, bong, ddu tuong, cly cai dau, cay ho dau, huéng
duong, ca phé hodc mia duong; qua; nho; cdy canh; hodc cac loai rau, nhu dua chudt, ca

chua, dau hoac bi.

Thuat ngtt “thuc vat” can dugc hiéu 1a bao g@)m ca thuc vat bién d6i gen, ma da
duge bién dbi bang phuong phap nhan gidng thong thuong hodc phwong phéap gy dot bién

hoic cong nghé di truyén, hodc bang su két hop ctia cdc phuong phap nay.

Thuc vat ma da duge 1am bién do6i bang phuong phap gay dot bién hodc cong nghé
di truyén, va c6 tim quan trong dic biét vé thwong mai bao gom co linh lang, cdy cai dau
(vi du, hat cai déu), du, cAm chuéng, rau diép xodn, bong, ca, cdy khuynh di€p, lanh, dau
lang, ngd, dua, du du, di yén thao, man, cdy duong, khoai tay, cay lua, dau tuong, bi, cu
cai duong, mia duong, huéng duong, 6t ngot, chét 14, ca chua, va ngii cbe (vi dy, lua mi),
dic biét 12 ngd, dau twong, bong, lia mi, va lia gao. O thyc vat ma da duge lam bién doi
bang phuong phép gay dot bién hodc cong nghé di truyén, mot hozc nhiéu gen di duoc giy
dot bién hodc duogc hop nhét vao vat liéu di truyén cta thuc vat. Mot hode nhiéu gen dugc
gay dot bién hoac hop nhét t6t hon duogc chon tir pat, epsps, crylAb, bar, crylFa2, crylAc,
cry34Abl, cry35ABI1, cry3A, cryF, crylF, mcry3a, cry2Ab2, cry3Bbl, crylA.105, dft,
barnase, vip3Aa20, barstar, als, bxn, bp40, asnl, va ppoS. Phuong phap gay dot bién hoic
hop nhat mot hoic nhiéu gen dugc tién hanh nham dé cai thién mot s6 dic tinh cua thuc

vat. Céac dic tinh nhu vay, cling dugc biét 1a cac tinh trang, bao gém dac tinh chiu kich tng
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phi sinh hoc, dac tinh sinh truong/nang suét thay ddi, dac tinh khang bénh, chiu chét diét
¢, dic tinh khang con trung, dic tinh chét luong san pham thay dbi, va dac tinh kiém soat
su thu phén. Trong sb cac dic tinh ndy, dic tinh chiu chét diét co, vi duy, chiu chét diét co
imidazolinon, chiu glyphosat, hodc chiu glufosinat, la ddc tinh quan trong nhit. Nhiéu thuc
vét da duge truyén dic tinh chiu chét diét co bang phwong phap gy dot bién, vi du, cai dau
Clearfield® chiu dugc cac chét diét co imidazolinon, vi du, imazamox. Theo cach khéc,
cac phuong phap cong nghé di truyén da dugc sir dung dé truyén cho thuc vat, nhu dau
twong, bong, ngd, cl cai duong va cay cai dau, dic tinh chiu duoc cac chit diét co, nhu
glyphosat va glufosinat, mot s6 thuc vat nay c6 san trén thi trudng dudi cac tén thuong mai
RoundupReady® (glyphosat) va LibertyLink® (glufosinat). Ngoai ra, déc tinh khang con
trung la déc tinh quan trong, nhét 14 dic tinh khang con trung thudc bd canh Véy va dac
tinh khang con trung thudc bd canh cing. Dic tinh khang con trung dién hinh thu dugc
bang cach 1am bién ddi thuc vat bang cach hop nhét cic gen cry va/hodc vip, cac gen nay
cac gen nay duogc phan 18p tir Bacillus thuringiensis (Bt), va mé hoa cho cac doc td Bt
twong tng. Thuc vat bién dbi gen v&i dic tinh khang con tring c6 san trén thi truong dudi
cic tén thuong mai bao gém WideStrike®, Bollgard®, Agrisure®, Herculex®,
YieldGard®, Genuity®, va Intacta®. Thuc vat ¢6 thé dugc lam bién dbi béng phuong phéap
oty dot bién hodc cong nghé di truyén lién quan dén mot dac tinh (cac tinh trang don) hogc
lién quan dén mot to hop dic tinh (cac tinh trang két hop). Céc tinh trang két hop, vi du, td
hop cua tinh trang chiu chit diét co va khang con trung, 1a tinh trang két hop quan trong.
No6i chung, tat ca cac thuc vat cai bién thich hop lién quan dén cac tinh trang don hodc tinh
trang két hop ciling nhu thong tin chi tiét vé cac gen duoc gy dot bién hodc hop nhét va
cac su kién tuong ung déu co sin trén cac trang web cuia cac td chirc “International Service
for the Acquisition of Agri-biotech Applications (ISAAA)”
(http://www.isaaa.org/gmapprovaldatabase) va “Center for Environmental Risk

Assessment (CERA)” (http://cera-gme.org/ GMCropDatabase).

Céc hop chit theo sang ché 1 thich hop dé sir dung trén thyc vat bét ky 12 mia, cay
ho cam chanh, cai dau, va khoai ty, bao gém cac thuc vat ma da dugc bién dbi gen dé
khéang lai cac thanh phan hoat tinh nhu céc chét diét co hodc dé tao ra céc hop chét c6 hoat

tinh sinh hoc ma kiém soat su phé hoai badi cac dong vat giy hai thuc vat.

Theo mot phuwong an wu tién khéc, thuc vat chuyén gen 1a mia, ciy ho cam chanh,

cai dau va khoai tay, va gidng thuc vat thu duge bang cong nghé di truyén, néu thich hop,
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két hop v6i cac phuong phap théng thuong (sinh vat bién doi gen), va céc by phan ciia
chung ciing dugc xtr ly. Cu thé tt hon 13, cac thuc vat thudc giéng thuc vat ma co6 ban trén
thi truong hodc duge str dung s& duoc xit ly theo sang ché. Cac giéng thuc vat dugc hiéu
1a thuc vat c6 cac dic tinh ("tinh trang") méi va thu duge bing phwong phép nhan gidng
thong thudmg, bing céc k¥ thuat gy dot bién hodc cac k§ thuat ADN téi to hop.

Chiing ¢6 thé 1a gidng cay trong, cac kidu sinh hoc hoic kiéu gen. Tuy thudc vao
loai thuc vat hodc gidng cdy trong, va dia diém va didu kién sinh trudng (dat, khi hau, giai
doan sinh dudng, ché d dinh dudng), su xir Iy theo sang ché ciing c6 thé ¢ hiu qua vuot
troi (“hiép dong®).

Do d6, vi du, ty 1€ 4p dung giam va/hodc sy mé rong phé hoat tinh va/hodc su tang
hoat tinh cta cac chat va cic ché phdm ma co thé duoc st dung theo sang ché, co thé thu
duoc su sinh trudng thuc vat tot hon, tang kha nang chiu nhiét do cao hoac thép, tang kha
ning chiu han han hodc chiu nuéc hodc chiu d4t man, tang kha nang nd hoa, dé dang thu
hoach hon, ting téc do truéng thanh, hiéu suit thu hoach cao hon, chét lwgng va/hogc gia
tri dinh dudng cua san phém thu hoach cao hon, do 4n dinh bao quan tdt hon va/hoic kha
nang ché bién san phém thu hoach 1a kha di, ma vugt qua tc dung duoc trong doi trén thuc
té.

Thuc vat chuyén gen 1a mia, cdy ho cam chanh, cai dau va khoai tay, hodc giéng
cdy trong (thu duoc bang cong nghé di truyén) ma duoc xtt ly theo sang ché bao gbm tt
ca céc thuc vat ma do su bién dbi gen, thu duoc vat liéu di truyén ma vat liu nay truyén

cac tinh trang ddc biét c6 loi, hitu dung cho cac thyc vat nay.

Vi du vé cac tinh trang nay 1a kha ning sinh trudng tdt hon, ting kha ning chiu nhiét
dd cao hoac thép, kha nang chiu han hodc chiu ham lugng nuée hodc do man cua dat tot
hon, hi¢u suét ra hoa tang, thu hoach dé hon, nhanh chin hon, ning suét thu hoach cao hon,
chét lwong cao hon va/hodc gia tri dinh dudng cla cic sén pham dugc thu hoach cao hon,

d6 6n dinh bao quan va/hodc kha nang ché bién san phém thu hoach tot hon.

Vi du khac va dic biét ndi bat vé céc tinh trang nay 1a su chéng chiu tdt hon cua
thue vat dbi voi cac dong vat va vi dong vat gy hai, nhu chéng lai cOn trung, ve bét, nam
gay bénh thuc vat, vi khuan va/hodc virut, va su dung nap cua thuc vt tang 1én dbi véi cac
hoat chét diét co nhét dinh.

Bt ngo phat hién ra réng, hoat tinh diét dong vat gdy hai cta hop chét theo sang
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ché c6 thé dugc ting cudng bai tinh trang diét con trung cua thuc vat cai bién. Ngoai ra,
da phat hién ra rang, hop chét theo sang ché thich hop dé phong ngira con tring tré nén
khang lai tinh trang diét con trung hodc dé chdng lai cdc dong vat gdy hai ma ching da tro
nén khang lai tinh trang diét con trung cla thyc vét cai bién. Ngoai ra, hop chét theo sang
ché thich hop dé chéng lai cac dong vat gdy hai ma tinh trang diét con trung khong c6 hiéu
qua dbi vai ching, sao cho hoat tinh diét con tring bd sung co thé duoc str dung mdt cach

thuan loi.

Thuat ngir "vat liéu nhan giéng thue vat" dé chi tat ca cac bo phan sinh san cua thuc
vat nhu hat va vat liéu sinh dudng cta thuc vat nhu cac phﬁn cit chiét va than cu (vi du,
khoai ty), ma cac bd phan nay co thé duogc sur dung dé nhan giéng thuc vat. Cac b phan
nay bao gém hat, ré, qua, than cu, hanh, than ré, than chdi, mam va cac bd phan khac cia
thue vat. Cay gidng con va thyc vat non ma ching c6 thé duoc cly chuyén sau khi nay
mam hodc sau khi nha khoi mat dAt, ciing ¢6 thé duge bao gbom. Céc vat liéu nhan gidng
thuc vat nay co thé duge xir ly theo kiéu du phong béng hop chét bao vé thuc vat tai thoi

diém hoic trudc thoi diém trong hodc cay chuyén.

Thuat nglt “hat” bao gém hat va canh gidm thuc vat cua tt ca cac loai bao gém
nhung khong chi gidi han ¢ hat that su, cac loai hat, chdi & mut, gio ngim, hanh, qua, than
cu, hat gibéng, cac phan chiét, than chdi cét va bd phan twong tu, va trong mot phurong an

uu tién, c6 nghia 1a hat that su.

Thong thuong, "luong hitu hiéu c6 tac dung diét dong vat gay hai" c6 nghia lugng
thanh ph?m hoat tinh can dé dat duoc tac dung c6 thé nhin théy duoc dbi véi su sinh trudng,
bao gém tac dung hoai tu, chét, tri hodn, phong ngira, va loai bo, tiéu di¢t, hodc 1am giam
b6t theo cach khac su xuét hién va hoat tinh cta sinh vat dich. Lurong hitu hiéu c6 tac dung
diét dong vat gy hai c6 thé thay ddi ddi vdi cac hop chat/ché pham khac nhau duge sit
dung trong sang ché. Luong hitu hiéu diét dong vét gdy hai cla ché pham ciing s& thay doi
tuy theo cac didu kién thong dung nhu tac dung va khoang thoi gian di¢t dong vat gdy hai
mong mudn, thoi tiét, loai dich nhdm dén, noi o, phuong thte ap dung, va cac diéu kién

tuong tu.

Trong truong hop xu ly dat, khi ap dung Ién ludng trong hodc ap dung 1én noi &
hodc td ctia dong vat gay hai, lugng thanh phﬁn hoat tinh nam trong khoang tir 0,0001 dén
500g trén 100m?, tét hon tir 0,001 dén 20g trén 100m?.
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Pé su dung trong xit 1y cay trdng, vi du, bang cach ap dung 1én 14, ty 1¢ ding cua
thanh phan hoat tinh theo sang ché c6 thé nam trong khoang tir 0,0001g dén 4000g trén
mot hecta, vi duy, tir 1g dén 2kg trén mot hecta hodc tir 1g dén 750 g trén mot hecta, tot hon
tir 1g dén 100g trén mot hecta, t6t hon nira tir 10g dén 50g trén mot hecta, vi du tir 10 dén
20g trén mot hecta, tir 20 dén 30g trén mot hecta, tir 30 dén 40g trén mot hecta, hoac tir 40

dén 50g trén mot hecta.

Hop chét theo sang ché ciing thich hop dé st dung trong xtt ly hat dé bao vé hat
tranh khoi con tring gdy hai, nhat 13 tranh khéi con trang gy hai sdng trong dat, va ré va
than chdi cua ciy non tao ra chéng lai cac dong vat gdy hai trong dAt va cac con trung song
trén 14. Do do, sang ché ciing dé cap dén phwong phap bao vé hat tranh khéi con tring,
nhAt 12 con trung trong dat, va bao vé ré va than chdi cua ciy non tranh khéi con trung,
nhét 1a cac con tring song trong dét va trén 14, phuong phap nay bao gbm budc xtr 1y hat
trude khi gieo va/hodc sau khi cho nay mam trudc bang hop chét theo sang ché. Viéc bao
- vé ré va than chdi cua cay non 1a duge uu tién. Pugc wu tién hon nita 1a viée bao vé than

chdi ctia cdy non tranh khéi con trang chdm chich va hut, con trung nhai va giun tron.

Thuét ngit “x1r ly hat” bao gOm tat ca c4c k¥ thuat xit Iy hat thich hop da biét trong
linh vuc, nhu cac phuong phép tao 4o hat, phu hat, quét bui 1én hat, ngdm hat, tao vién trén
hat, va ap dung tai ludng trong. Tét hon 13, 4p dung xur Iy hat béng hoat chat dugc thuc
hién bang cach phun hodc bang cach quét bui hat trude khi gieo hat thuc vat va trudce khi

thuc vat ndy mam.

Sang ché nay ciling bao gdm hat duge bao bang hodc chira hoat chit. Thuat ngit
"duoc bao bing va/hoic chira" thuong c6 nghia la thanh phan hoat tinh 1a phan 16n nhét
trén bé mat ctia san phdm nhéan gidng & thoi diém sir dung, mac du mot phén 16n hon hodc
nho hon cua thanh phan nay c6 thé xAm nhap vao san pham nhan gidng nay, tiry thudc vao
phuong phap st dung. Khi san phim nhén giéng da néu dugc trdng (trdng lai), n6 c6 thé

hép thu thanh phan hoat tinh nay.

Ngoai ra, hoat chét cling co thé duoc su dung dé xur ly hat tir thuc vat ma da duoc
lam bién ddi bang cach gay dot bién hodc cong nghé di truyén, va vi du, thuc vat nay chiu
dugc su tac dong cua cac chét diét co hoidc chét diét ndm hoic chét diét con trung. Thuc
vat cai bién nhu vay da dugc mo ta chi tiét o trén.

Nong do hoat chit trong ché phim sin sang d8 sir dung, c6 thé thu duge sau khi pha
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loang tur 2 dén 10 14n, t6t hon nam trong khoang tir 0,01 dén 60% theo khoi lugng, tot hon
nita tir 0,1 dén 40 % theo khdi lwong.

Theo mét phuong an dugce uu tién, ché pham FS duoc st dung dé xir ly hat. Pién
hinh, ché phdm FS ¢6 thé chira 1-800 g/l thanh phan hoat tinh, 1-200 g/l chét hoat dong bé
mit, 0 dén 200 g/l cht chéng d6éng bing, 0 dén 400 g/l chat két dinh, 0 dén 200 g/l chét

mau va 1én t6i 1 lit dung moi, tot hon la nudce.

Ché phém FS dic biét dugce wu tién chira hop chét theo sang ché dé xir 1y hat thong
thuong chita tir 0,1 dén 80% theo khdi lugng (1 dén 800 g/l) thanh phan hoat tinh, tir 0,1
dén 20% theo khéi lugng (1 dén 200 g/1) it nhét mot chét hoat dong bé mat, vi du, 0,05 dén
5% theo khbi lugng chéit thAm w6t va tir 0,5 dén 15% theo khéi lugng chét phan tan, t6i
20% theo khéi lugng, vi du, tir 5 dén 20 % chét chéng déng bing, tir 0 dén 15% theo khdi
lurong, vi duy, 1 dén 15 % theo khdi lugng chit mau va/hoic thudc nhudm, tir 0 dén 40%
theo khéi luong, vi du, 1 dén 40% theo khéi lwgng chat két dinh (chat dinh/chat bam dinh),
ty ¥ 1én t6i 5% theo khéi luong, vi du, tir 0,1 dén 5% theo khi lwong chét 1am dic, tay y
tir 0,1 dén 2% chit chéng tao bot, va tiry ¥ chit bio quan nhu chét diét khuén, chat chong
oxy hoa hodc tuwong tu, vi du, voi lugng nim trong khoang tr 0,01 dén 1% theo khéi lwong

va chit don/chat dan 1én t6i 100% theo khdi lugng.
Vi du thwe hién sang ché

Sang ché duoc minh hoa cu thé hon nho cac vi du sau ddy, cac vi du nay khong
nhim gi6i han pham vi séng ché theo cach bat ky.

Hop chét c6 cong thic (I) dugce didu ché bang phuong phép twong tu nhu phuong
phap duogc boc 19 trong cong bb don qubc té s6 W02014/167084.

Hop chit c6 cong thirc I-R-1 dugce diéu ché bang phuong phap nhu dugc md ta trong
phan mo ta ndy.

Dit lidu phan tich d6i véi hop chét I (triét quang) va hop chat I-R-1 dugc cung cap
trong bang dudi day.

Hop chét | Céu triic Pidu kién 'H |S6 liéu 'TH NMR
NMR
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Hop chat| ci \ H - 17,72(s, 1H), 7,65(d,2H),
@ Y NMR(CDCL3/pp | 7,32(t,2H), 7,16(t,1H),
m/400MHz) 6,47(d,1H), 4,1(dd,1H),
3,58(d,1H), 3,52(s,3H)

Hop chét CIYN IH NMR (300 | 3,42(s, 3H), 3,94(d, J=
(I-R-1) MHz, DMSO-d6) | 12 Hz, 1H), 4,25

432(m, 1H), 6,48 (d,
=81 Hz, 1H), 7,06-
7.11(m, 1H), 7.21-
7,26(m, 2H), 7.6(d, J=
75 Hz, 1H), 7,96(s,
1H).

Hop chét thir nghiém I-R-1 dugc st dung trong cac vi du sinh hoc dudi day 1a c6

lugng du ddng phan ddi anh >95% trir khi dugc néu rd cach khac.
1. Bo chét trén ciy ho cam chanh chiu A, Diaphorina sp,:

Ap dung trén 1a: Céc thtt nghiém dugc thyc hién trong diéu kién nha kinh. Céc ciy ho cam
chanh trong chéu, lic ra hoa, dugc dat trong 16ng v6i mirc 4 cay / 16ng / 1an thir nghiém.
Bdn muoi con bo chét trudng thanh gy hai cdy ho cam chanh dugc tha vao mbi 16ng trude
khi ap dung; 40 con nay sau d6 dugc thara & A01, A09, Al4va A22.SH lugng dinh ky vé
ty 1& sdng sét va ty 1¢ tit vong cla cac con bo truong thanh duge ghi. Céc gia tri dugc theo
sau boi cing mot chit cdi trong mdi ngdy danh gia khong khac bi¢t dang ké (o= 0,05) khi
st dung LSD.

Bang 4. Hi¢u qua cua Hop chat I-R-1 dbi v6i bo chét trudng thanh hai cdy ho cam chanh
chau A, Diaphorina sp, khi 4p dung trén 14
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Phén tram kiém soat (%)
Tilé
A02 A07 Al4 | A21 A28
) 30 g hoat
Hop chét I-R-1 ) 984a |100,0a |959a |[97.8a |942a
chat/ha

T6m lai: Hop chét I-R-1 thé hién hiéu qua tuyét voi déi véi Diaphorina sp khi ap dung trén
14, & ty 1¢ thép 1a 30 g thanh phan hoat tinh/ha (Bang 4).

Ap dung bing cach tudi uét: Cac thir nghiém dugce thuc hién trong diéu kién nha kinh. Céc
cay ho cam chanh trong chau, luc ra hoa, dugc dat trong 16ng véi mirc 4 cay / 16ng / lan
thir nghiém. Bén muoi con bo chét trudng thanh gy hai cay ho cam chanh duogc tha vao
mdi 16ng truée khi ap dung. Viée xtt Iy duoc ap dung dudi dang tudi udt d4t cho phan gbc
cla cdy. Sau do bdn muoi con bo trudng thanh nay dugc giai phong & A0, A09, Al4 va
A22. S6 luong dinh ky vé ty 1& song sot va ty 1é tir vong cua cac con bo trudéng thanh dugc
ghi. Cac gid tri dugc theo sau boi cung mot chix cai trong mdi ngady danh gia khong khac

biét dang ké (o= 0,05) khi st dung LSD.

Bang 5. Hiéu qua cta Hop chat I-R-1 ddi v6i bo chét truong thanh hai céy ho cam chanh
chau A, Diaphorina sp, khi ap dung bing cach tudi uét dat

Phan tram kiém soat (%)
Tilé
A04 | AD6 A21 A27
0,15 mg
Hop chatI-R-1 |thanh phén |91,7a |100a 99,4a | 100,0
hoat tinh/cay

Tém lai: hop chat I-R-1 thé hién hiéu qua tuyét voi chdng lai Diaphorina sp bang cach ap

dung bang cich tudi uét.
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YEU CAU BAO HO
Phuong phéap kiém soat hoic phong trir dong vat khong xwong song gay hai thuc vt
ho cam chanh, sy pha hoai, hodc su lay nhiém béi dong vat khong xuong séng gay
hai, bao gém budc cho thuc vat, b phan cta thuc vat, vat liéu nhan giéng thuc vat,
noi chtra thuc vat, cac dong vat gy hai, ngudn cung cap thirc dn, mdi truong séng
hoic noi sinh san cia ching tiép xic voi lugng c6 tic dung diét dong vét gdy hai cla

hop chat khong triét quang c6 cong thirc I:
Cl

YN

S/

ma chtra hop chét I-R-1

v6i luong du dong phan dbi anh it nhat 1a 90%;
hoac chét déng phan hd bién, hodc mudi cua nod.
Phuong phéap theo diém 1, trong d6 hop chét c6 cong thire 112 hop chét I-R-1.

Phuong phap kiém soat dong vat khong xuong song gay hai thuc vat ho cam chanh,
bao ngm budce cho thuc vat, bo phan cia thyuc vat, vat liéu nhan giéng thuc vat, cac
dong vat gay hai, ngudn cung cip thic an, moi trudng séng hodc noi sinh san cia
chung tiép xuc véi ché pham chtra hop chét c6 cong thirc I nhu dugc dinh nghia trong
diém bét ky trong s6 cac diém 1 hodc 2 va mot hodc nhiéu thanh phﬁn tron khac duogc
chon tir cac hop chét c6 hoat tinh diét dong vat gdy hai, voi ty 18 khéi lugng 1a tir
10000:1 dén 1:10000.

Phuong phéap bao vé thuc vat, vat liéu nhin giéng thuc vat ho cam chanh, khéi su tAn
2
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cong hoac sy pha hoai bdi dong vat khong xuong sdng gay hai, bao gdm buéc cho
thuc vat, bd phan cua thuc vat, vat liéu nhan gidng thure vat, noi chtra thuc vat, cac
dong vat gay hai, ngudn cung cip thtic dn, mdi trudng séng hodc noi sinh san cla
chung tiép xuc v6i lugng c6 tac dung diét dong vat gy hai ctia hop chét ¢6 cong thire
I nhu dugc dinh nghia trong diém bt ky trong s6 cac diém 1 hodc 2, hodc ché pham

nhu dwgc dinh nghia trong diém 3.

Phuong phép theo diém bét ky trong sb cac diém tir 1 dén 4, trong d6 hop chét c6
cong thirc I nhu dugce dinh nghia trong diém bt ky trong s6 cac diém 1 hodc 2 hoic
ché pham nhu dugc dinh nghia trong diém 3, dugc ap dung bang phwong phép 4p
dung 1én 14 hodc phuong phap tudi udt.

Phuong phép theo diém bat ky trong s6 cic diém tir 1 dén 4, trong d6 hop chat c6
cong thirc I nhu duoc dinh nghia trong diém bt ky trong sb cic diém 1 hodc 2 hoic
ché phém nhu dugc dinh nghia trong diém 3, dugc ap dung bang phuong phap 4p

dung 1én la.

Phuong phép theo diém bat ky trong sb cac didm tir 1 dén 4, trong d6 hop chét c6
cong thirc I nhu duoc dinh nghia trong diém bt ky trong sd cac diém 1 hodc 2 hoic
ché phdm nhu duoc dinh nghia trong diém 3, duoc 4p dung bang phwong phap tuéi
uot.

Phuong phép theo diém bét ky trong s cac diém tir 1 dén 7, trong d6 dong vat khong
xuong séng gdy hai duoc chon tix Aleurothrixus floccosus, Amorbia cuneana,
Anacamptodes fragilaria, Aonidiella aurantii, Aonidiella citrina, Aphis gossypii,
Aphis spiraecola, Archips argyrospilam, Argyrotaenia (=citrana) franciscana,
Brevipalpus lewisi, Ceratitis capitata, Caliothrips fasciatus, Cantareus asperses,
Ceroplastes floridensis, Chrysomphalus aonidum, Coccus hesperidum, Coccus
pseudomagnoliarum, Dialeurodes citri, Diaphorina citri, Diaprepes abbreviates,
Egira (Xylomyges) curialis, Empoasca fabae, Eotetranychus sexmaculatus,
Eotetranychus yumensis, Eriophyes sheldoni, Eutetranychus banksi, Forficula
auricularia, Frankliniella spp, Heliothrips haemorrhoidalis, Homalodisca
vitripennis, Icerya purchase, Lepidosaphes beckii, Lepidosaphes gloveri,
Leptoglossus zonatus, Marmara gulosa, Melanoplus devastator, Microcentrum

retinerve, Naupactus (Asynonychus) godmani, Oedaleonotus enigma, Orgyia vetusta,
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Ostrinia nubilalis, Panonychus citri, Papilio zelicaon, Parabemisia myricae,
Parlatoria pergandii, Phyllocnistis citrella, Phyllocoptruta oleivora, Pinnaspisas
pidistrae, Planococcus citri, Platynota stultana, Polyphagotarsonemus latus,
Pseudococcus spp, Pyroderces rileyi, Saissetia neglecta, Saissetia oleae, Scirtothrips
sp, Scudderia furcate, Siphoninus phillyreae, Spodoptera exigua, Tetranychus
kanzawai, Tetranychus urticae, Tetranychus urticae, Toxoptera aurantii,

Trichoplusia ni, va Unaspis citri.

Phuong phap theo diém bat ky trong s6 cac diém tir 1 dén 7, trong d6 thuc vat 1a thyc

vat bién do1 gen.
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