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Linh vuc k§ thuit dwoc dé cap

Sang ché dé cap dén ché phadm phong trir sinh vat gay hai va phuong phap
phong trir sinh vat gdy hai.

Tinh trang k§ thuit ciia sing ché

Théng thuong, dé 1am hoat chét ctia ché phdm phong trir sinh vét gy hai,
céc hop chét neonicotinoit c¢6 hoat tinh diét con tring va tolclofos-metyl c6 hoat
tinh tiéu doc da dugc biét dén (xem, The Pesticide Manual - 14th edition, do
BCPC, ISBN 1901396142 xuét ban, chang han nhu trang 209, trang 1022, trang
598, trang 1043).

Ban chit ky thuit ciia sang ché

Muc dich ciia sang ché 1a d& xuit ché pham phong trir sinh vét gy hai c6
tac dung phong trir tuyét voi d6i véi sinh vat giy hai, phuong phép phong trir

sinh véat gay hai, va tuong tu.

Céc tac gia sang ché d3 nghién ctru sau rong va nhén thiy ring tac dung
phong trir d6i v6i sinh vét gdy hai dugc cai thién nho sir dung tolclofos-metyl
cing v6i hop chét neonicotinoit ¢6 cong thirc (1) sau ddy, nhd d6 hoan thanh

sang che.
Sang che de xuat:

[1] Ché phdm phong trir sinh vat gdy hai bao gdm tolclofos-metyl va hop

chét neonicotinoit c¢6 cong thirc (1) lam hoat chét:
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trong d6 A 1a nhém 6-clo-3-pyridyl, nhém 2-clo-5-thiazolyl, nhém
tetrahydrofuran-2-yl hodc nhém tetrahydrofuran-3-yl, Z 13 nhém metyl, nhém
NHR?, nhém N(CH;)R? hodc nhém SR% R! 1a nguyeén tir hydro, nhom metyl
hodc nhém etyl, R* 1a nguyén tir hydro hodc nhém metyl, hoic R' va R? déu 1a
nhém CH,CH, hoac nhom CH,OCH,, X 1a nguyén t nito hodc nhém CH, va Y
1a nhém xyano hoac nhém nitro.

[2] Ché phdm phong trir sinh vt gy hai theo muc [1], trong d6 hop chét
neonicotinoit dugc chon tir nhém bao gdm clothianidin, imidacloprid va

thiametoxam.

| [3] Ché phim phong trir sinh vat gy hai theo muc [1] hodc [2], trong d6 ty
1¢ trong lugng cua tolclofos-metyl véi hop chit neonicotinoit ndm trong khoang
tir 0,002:1 dén 500:1.

[4] Ché phim xr Iy hat bao gbm tolclofos-metyl va hop chét neonicotinoit
1am hoat chét.

[5] Hat thuc vat dugce xtt 1y béng mdt lugng hiru hi€u cua tolclofos-metyl va
hop chét neonicotinoit.

[6] Phuong phdp phong trlr sinh vat gdy hai bao gdm budc phu
tolclofos-metyl va hop chit neonicotinoit 1am hoat chit 1én sinh vat gay hai,
thuc vat hodc dat tréng thuc vat.

[7] St dung dang két hop cia tolclofos-metyl va hop chét neonicotinoit dé
phong trir sinh vat gay hai.

MG ta chi tiét sang ché

Tolclofos-metyl 1a hop chit d3 biét, ma duoc dé cap trong, vi du, “The
Pesticide Manual 14th edition, do BCPC, ISBN 1901396142 xuét ban”. Hop
chit nay thu dugc tir cac ché phim c6 ban trén thi truong hodc dugc tao ra bing
céc phuong phap di biét.

Hop chit neonicotinoit theo sang ché c6 cong thire (1):
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Trong cong thirc (1):

A 1a nhém 6-clo-3-pyridyl, nhém 2-clo-5-thiazolyl, nhém tetrahydrofu-
ran-2-yl hofic nhém tetrahydrofuran-3-yl. Tét hon, A 14 nhém 6-clo-3-pyridyl
hodc nhom 2-clo-5-thiazolyl.

Z 13 nhém metyl, nhom NHR, nhém N(CH;)R? hoic nhém SR,

R' 14 nguyén tir hydro, nhém metyl hodc nhom etyl.

R? 14 nguyén tir hydro hodc nhém metyl. R' va R? ¢6 thé ddu 1a nhém
CH,CH, ho#c nhém CH,0OCH,. Tt hon, R? 1 nguyeén ti hydro, hoac nhom
CH,CHj, hozc nhém CH,OCH, cing v6i R'.

X 1a nguyén tir nito hodc nhém CH. Tt hon, X 14 nguyén ti nito.

Y 1a nhém xyano hodc nhém nitro.

Hop chét neonicotinoit 1a hop chét da biét ma duge dé cap trong “The Pes-
ticide Manual 14th edition, do BCPC, ISBN 1901396142 xuét ban”, ching han.
Céc hop chit nay duogc tao ra bang céc phuong phap di biét va sén c6 trén thi

truong.

Céc vi du cu thé vé& hop chét neonicotinoit c6 cong thirc (1) gdm:

hop chét trong d6 A 13 nhém 2-clo-5-thiazolyl, Z 1a nhém NHCH;, R! 1a
nguyén tir hydro, X 1a nguyén tr nito va Y 14 nhom nitro (tén chung: clothiani-
din),

hop chit trong d6 A 13 nhém 2-clo-5-thiazolyl, Z 14 nhém N(CH;)R?, R! 1a
nhém CH,OCH, cing véi R?, X 13 nguyén ti nito va Y 13 nhém nitro (tén

chung; thiametoxam),
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hop chét trong d6 A 1a nhém 6-clo-3-pyridyl, Z 14 nhém NHR?, R! 1a nhém
CH,CH, cing véi R* X la nguyén tr nito va Y 1a nhém nitro (tén chung:

imidacloprid),

hop chét trong d6 A 1a nhém 6-clo-3-pyridyl, Z 1a nhém N(CH;)R?, R 1a
nhém etyl, R* 12 nguyén tir hydro, X 12 nhém CH va Y 1a nhém nitro (tén chung:

nitenpyram),

hop chét trong d6 A 1a nhém tetrahydrofuran-3-yl, Z 13 nhém N(CH3)R? R
12 nguyén tir hydro, R® 1a nguyén tir hydro, X 1 nguyén tit nito va Y 1a nhém

nitro (tén chung: dinotefuran),

hop chét trong d6 A 1a nhém 6-clo-3-pyridyl, Z 1a nhém metyl, R' 13 nhém

metyl, X 1a nguyén tir nito va Y la nhém xyano (tén chung: acetamiprid), va

hop chat trong d6 A 13 nhém 6-clo-3-pyridyl, Z 1a nhém SR? R' 12 nhém
CH,CH, cung vé6i R% X 1a nguyén t nito va Y la nhom xyano (tén chung:

thiacloprid).

Trong s6 cac hop chét nay, clothianidin, thiametoxam va imidacloprid la

duoc uu tién, va clothianidin 1a dugc wu tién hon.

Trong ché phim phong trir sinh vat gdy hai theo sang ché, ty 18 trong luong
clia tolclofos-metyl v&i hop chat neonicotinoit (= tolclofos-metyl: hop chét
neonicotinoit) thudng nim trong khoang tir 0,002:1 dén 500:1, t5t hon 13 nim

trong khoang tir 0,004:1 dén 100:1.

Khi ché phdm duoc sir dung lam téc nhan phun, ty 1& trong luong t6t hon
nita 14 nim trong khoang tir 0,025:1 dén 40:1. Khi ché pham dugc st dung lam
ché pham xir Iy hat, tdt hon nita 13, ty 1¢ trong luong nam trong khoang tir 0,01:1
dén 100:1.

Mic du ché phim phong trir sinh v4t gay hai theo sang ché c6 thé thu dugc
bang cach tron don gian tolclofos-metyl va hop chét neonicotinoit ¢6 cong thure
(1) nhung né thuong thu duoc bing cach tron tolclofos-metyl, hop chét

neonicotinoit va chit mang tro, bd sung chéat hoat dong bé mit va cac chét phu
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trg khac cho ché phdm néu céan, va phdi ché vao trong ché phdm nhu dung dich
dau, chét cb dic c6 thé nhii ho4, bdt c6 kha nang thdm uét, c6 kha nang chay,
bot c6 kha nang thdm w6t ¢ dang hat, bui va dang hat. Qua trinh phéi ché c6 thé
dugc thuc hién bang céc quy trinh di biét thong thudng.

Trong ché phdm phong trir sinh vat gdy hai theo sang ché, téng lugng
tolclofos-metyl va hop chit neonicotinoit nim trong khoang tir 0,1 dén 99%

trong luwong, tot hon 1a nim trong khoéang tir 0,2 dén 90% trong lugng.
Chét mang tro gdbm ch4t mang dang rin va chit mang dang long.

Chét mang dang rén 13 dang bdt min, hat va twong tu. Céc vi du vé cac chét
mang ndy gdm cac chét khodng v co nhu dét sét cao lanh, dit sét attapulgit,
bentonit, montmorillonit, d4t sét tring c6 tinh axit, pyrophylit, bt talc, dat chura
tao silic hodc canxit; cic chit hitu co ty nhién nhu bt tir 16 ngd hodc bot tir vo
dira; cac chét hitu co téng hop nhu ure; cac mubi vd co nhu canxi cacbonat hoac

amoni sulfat; cic chét v6 co tdng hop nhu silic oxit hydrat hoa tong hop.

Céc vi du vé chit mang dang 16ng gdm cac hydrocacbon thom nhu xylen,
alkylbenzen hodc metylnaphtalen; cac ruou nhu 2-propanol, etylen glycol,
propylen glycol hodc etylen glycol monoetyl ete; cac keton nhu axeton,
cyclohexanon hoéc isophoron; cac dau thuc vat nhu dau dau tuong hodc dau hat
bong; cac hydrocacbon béo tir dau hoa; céc este; dimetyl sulfoxit; axetonitril; va

nudc.

Céc vi du vé chat hoat dong bé mat gém cac chét hoat dong bé mit anion
nhu alkyl sulfat, alkyl aryl sulfonat, dialkyl sulfosuxinat, polyoxyetylen alkyl
aryl ete phosphat, lignin sulfonat, hodc chat ngung tu cao phén tir naphtalen
sulfonat fomaldehyt; cac chat hoat dong bé mit khéng chtra ion nhu copolyme
khéi polyoxyetylen alkyl aryl ete, polyoxyetylen alkyl polyoxypropylen hoic
sorbitan este béo; va cac chit hoat dong bé mit cation nhu mudi alkyl trimetyl

amoni.

Céc vi du v& cc chit phu trg khac dé phdi ché goém cac polyme tan trong

nudc nhu ruou polyvinyl, hodc polyvinyl pyrolidon; polysacarit nhu goém
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Arabic, axit alginic va cac mudi ctia ching, CMC (carboxymetylcellulose) hodc
gbm xantan; cic chit vé co nhu nhdom magie silicat hodc dung dich keo nhém
oxit; tac nhan khéng khudn; chét tao mau; va cdc chét 1am 6n dinh nhu PAP

(isopropyl phosphat c6 tinh axit) hoac BHT.

Phuong phap phong trir sinh vat gdy hai theo sang ché bao gdm buéc phu
tolclofos-metyl va hop chét neonicotinoit ¢6 cong thirc (1) lam hoat chét 1én sinh

véat gay hai, thuc vat hoac dat tréng thuc vat.

Céac vi du vé sinh vét gy hai gdm dong vat chan khép c6 hai nhu ve bét
hodc con trung c6 hai, giun tron, nganh than mém, va cac vi sinh vt nhu nidm
mbc gdy bénh thuc vat. Cac vi du cu thé vé sinh vat gdy hai s€ dugc mo ta sau
day.

Theo phuong phap phong trir ndy, bang cach phi mét lugng hitu hidu cia
tolclofos-metyl va hop chét neonicotinoit 1én sinh vat gy hai, thuc vat hodc dét
trong thuc vat thi khong chi thu duoc hiéu qua phong trir sinh vt gdy hai ma

con bao vé thuc vat khoi sy tan cong cua sinh vat gay hai.

Trong sang ché, “lugng hitu hiéu” tirc 1a tong luong tolclofos-metyl va hop
chét neonicotinoit. Lwong hitu hiéu bao gdm luong ciia mot trong sb cac hop
chét néu trén ma trong trudng hop chi sir dung mét hop chét véi lugng nhé hon

luong nay thi s& khong thé hién tac dung cua né.

Thuc vat gém than va 14 thuc vat, hat thuc vat, cu thuc vat. O day, cu co

nghia 1a cu c¢6 vay, cu ran, than re, than cu, ré ct va canh sinh ré phu.

Trong phuong phép phong trir theo sang ché, tolclofos-metyl va hop chét
neonicotinoit c6 cong thirc (1) thuong duge phi duédi dang ché phim phong trir
sinh vat gy hai theo sang ché boi vi tinh d& 4p dung. Cac hop chit nay ciing c6
thé dugc phu riéng biét trong cling mot khoang thdi gian. Ngoai ra c6 thé sir
dung két hop tolclofos-metyl va hop chit neonicotinoit dé phong trir sinh vat
gdy hai.

Phuong phap phong trir theo séng ché gébm qu4 trinh xi Iy than va 14 thuc

véat nhu phun 1€n than va 14, xt 1y trong qua trinh canh tac thuc vat nhu xt 1y
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dat, xir Iy hat nhu khir triing hat, bao hat, xir Iy ¢t nhu xir Iy cu gibng va céc qua
trinh x1r ly khac.

Qua trinh xtr 1y than va 14 thuc vat gdm cac phwong phép xir Iy ma bao gdm
budc phu cac hop chit 1én bé mat cia thuc vat, vi du, phu lén than va 14, hoac
phu lén trén than.

Céc vi du vé& phuong phép xir ly dat gdm phu 1én trén dit, tron véi dat, 1am
w6t dat bang dung dich hod chét (tuéi dung dich hoa chét, phun vao dét, nho giot
dung dich ho4 chét).

Qua trinh xu ly dat dugc tién hanh trén dat co 18 gieo hat, ddy gieo hat, 16
gieo hat, ddy gieo hat, toan bd bé mit ciia khu dét trdng, cac phin gbc ¢6 cong,
thoi gian gieo hat, cac phin dudi cua than, duong chinh, dét trdng, hop nay

mam, khay ndy mam hodc ludng gieo hat.

Qua trinh xtr Iy dét c6 thé dugc thuc hién mot cach thich hop trude khi gieo
hat, trong khi gieo hat, ngay sau khi gieo hat, trong thoi gian nay mam, truée khi
gieo hat c¢d dinh, trong khi gieo hat ¢ dinh, trong thoi gian phat trién sau khi

gieo hat ¢ dinh.

Trong qua trinh xtt Iy d4t, phan bén dang rin nhu phan bén dang bdt nhéo
chita hoat chét c6 thé dugc phu 1én dit. Qua trinh xt ly dét ciing c6 thé duoc
thuc hién béng cach pht dung dich tuéi duoc tron véi hoat chit, qua trinh phu
nhu bom vao trong thiét bj tudi (vi dy, voi tudi, 6ng tudi, binh tudi), tron vao
trong dung dich interrow, trén vao dung dich trong cdy hodc qud trinh xur ly

phun.

Céc vi du vé& qua trinh xt ly hat gdm qua trinh xir 1y phun bao gdm budc
phun huyén phti ctia ché phdm phong trir sinh vat gy hai theo sang ché duéi
dang swong 1én bé mit ctia hat hodc bé mat cia cu, xir Iy phti bao gdm bude phu
ché phdm phong trir sinh v4t gy hai theo sang ché 1én hat hoic cﬁ, Xt Iy ngdm
gdm budc ngam hat trong thoi gian dinh truéc trong dung dich chira ché phdm
phong trlr sinh vt gy hai theo sang ché, xir Iy phti mang mong, va xu ly phu

hat.
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Nhu néu trén, ché phim phong trir sinh vat gdy hai theo sang ché co6 thé
dugc st dung trong khi pht @& xi 1y hat, cu thé, dudi dang ché phim xt Iy hat.
Sang ché con bao gdm ché phdm xir 1y hat chira tolclofos-metyl va cac hop chit
neonicotinoit c6 coéng thirc (1) lam hoat chéat, nhu ché phdm phong trir sinh vét
gay hai theo sang ché. Hon nita, sang ché con bao gdm hat thuc vat dugc xtr ly

bang tolclofos-metyl va hop chit neonicotinoit néu trén 1am hoat chét.

Hat thuc vat theo sang ché thuong duoc xtr Iy bdi mot luong hitu hiéu cia
tolclofos-metyl va hop chét neonicotinoit. Nhu vay, thuc vat phét trién tir hat
thuc vat nay c6 thé phong trir cac sinh vat gay hai va hu nhu khéng bi méc cac
bénh thuc vat.

Trong phuong phép phong trir theo séng ché, lugng phu tolclofos-metyl va
hop chét neonicotinoit c¢6 cong thire (1) ¢6 thé duoc thay d6i tuy thudc vao loai
thue vat can duogc xir ly, loai sinh vat gay hai hoéc su xudt hién sinh vat gay hai
dich can duogc phong trix, dang ché phim, thoi gian xt 1y, hodc didu kién thoi
tiét. Téng luong tolclofos-metyl va hop chét neonicotinoit ¢6 cong thirc (1) trén
10000m? (sau day, dugc goi la luong hoat chét) thuong nam trong khoang ttr 1
dén 5000g, t6t hon 13 ndm trong khoang tir 2 dén 500g.

Chét c6 dic c6 thé nhil hoa, bot c6 kha ning thAm wét hodc c6 kha ning
chay thuong dugc pha lodng véi nuée va duge phun dé tién hanh qué trinh xu
ly. Khi ché phiam dugc pha lodng véi nudc, ndéng d6 cua cac hoat chit thuong
nam trong khoang tir 0,0001 dén 3% trong luwong, tot hon 1a nim trong khoang
tr 0,0005 dén 1% trong luong. Ché phém dang bui hodc dang hat thuong dugc

st dung dé xtr Iy ma khong cin pha loang.

Trong qua trinh xtr 1y hat, lugng hoat chét trén 1kg hat thuc vat thuong nam
trong khoang tir 0,001 dén 40g, t6t hon 13 nim trong khoang tir 0,01 dén 10g.

Phuong phap phong trir theo sang ché ¢ thé duge ap dung cho néng nghiép
nhu canh ddng, canh ddng tréng lta, bai co va vudn cdy in qua hodc & dét phi

nong nghiép.

Sang ché c6 thé duoc ap dung cho ndng nghiép dé tréng “cac thuc vat”
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dugc dé cap dudi diy dé phong trir cac sinh vat gdy hai trong d4t nong nghiép

ma khoéng can truyén doc t gay doc cho thuc vat.

Cay trobng nong nghiép; ngd, lha, lta mi, lda mach, 1Ga mach den, yén
mach, cdy lua mién, cdy bong, cdy dau tuong, cdy lac, ki€u mach, ciy cu cai

dudng, cay cai dau, cay hoa hudng duong, cdy mia hodc ciy thudc 14,

Céac thuc vat; thuc vat thudc ho ca (vi du, cay ca tim, cdy ca chua, ciy tiéu
xanh, cdy tiéu dé hodc cay khoai tdy), thuc vat thudéc ho bau bi (vi dy, cay dua
chudt, cay bi ngd, cay zucchini (cay bi xanh), ciy dwa hiu, cay dua hodc cay bi),
thuc vét ho cai (vi du, cdy cai cu, cdy cu cai, cdy cl cai cay, cdy su hao, cdy cai
thao, cAy cai bép, cdy cai xanh, cay bong cai xanh hodc ciy hoa lo), thuc vat ho
ctc (vi duy, cy ké, cdy cai clc, cdy atisé hodc ciy rau diép), thuc vat thudc ho
hué tay (vi du, cdy hanh xt Wale, ct hanh, ciy t6i hodc cdy ming tiy), thuc vat
c6 tan (vi du, cdy ca rét, ciy mui tiy, cdy can tiy hodic ciy cu cai vang), cdy rau
mubi (vi dy, cdy rau bina hodc cdy cu cai duong), cdy hoa moén (vi du, cdy hing
qué Nhat Ban, ciy bac ha hodc cy hing qué), cay dau tay, cay khoai lang, cay
khoai m& Nhat Ban, hoac cay ray,

Céc loai hoa va cay canh,

Cay co6 tan 14,

Cay co,

Cay an qua; qua mong (vi dy, to, 18, 18 Nhat Ban, qua mdc qua Trung qudc
hodc qua mdc qua), qua hach (vi du, cdy dao, cdy mén, ciy xuln dao, cdy man
Nhat Ban, cdy anh dao, cdy mo hodc cdy mén), ho cam quyt (vi du, quyt
Satsuma, cam, chanh, cay chanh cdm hoac cay budi), cay qua hach (vi du, hat
dé, cay 6c ché, cdy phi, cdy hanh, cdy hd trin, ciy dao 16n hot hoic qua
macadamia), cdy qua mong (vi dy, cdy ddu xanh, cdy nam viét quit, cdy mam
x6i hodc ciy ngdy), cdy nho, ciy hdng vang, cay Oliu, cay son tra Nhat Ban, cay

chuoi, cay ca phé, cay cha la, hodc ciy dira,

Cac cay khac ngoai cdy an qud; cdy che, cay dau tam, cac cdy ra hoa va cay

bui, cay bén duong (vi du, cdy tAn bi Nhat Ban, ciy bach duong, cdy son thu du,
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cdy bach dan, cdy 14 quat, cdy tir dinh huong, cay thich, cy sbi, cay duong, ciy
tir kinh, cdy gom ngot Formosan, cdy tiéu huyén, cdy du, cdy tric ba Nhat Ban,
cay linh sam Nhat Ban, cdy thiét sam, cy bach tron, cdy thong, cdy van sam

hodc cay thiy tung).

Cac thuc vat g@)m cac cac thuc vat cé tinh khang thudc diét cé, vi du, tac
nhan ¢ ché HPPD nhu isoxaflutol, tdc nhan trc ché ALS nhu imazetapyr hoéc
thifensulfuron-metyl, tic nhan trc ché enzym téng hop EPSP, tac nhan tc ché
enzym téng hop glutamin, tac nhan @c ché axetyl CoA carboxylaza, bromoxynil,
dicamba, 2,4-D, ma tinh khang dugc truyén nhd phuong phap nhén gidng cb
dién hodc k§y thuat xu 1y di truyén.

Céc vi du vé thuc vat c6 tinh khang thube diét cé dugc truyén nhd phwong
phap nhan giéng ¢ dién gém cay cai dau, lta mi, cay hoa hudéng duong va cay
lba, ma khang thudc diét c6 imidazolinon nhur imazetapyr, va san cé trén thi
trudng véi tén thuong mai Clearfield. Cac vi du vé thuc vat c6 tinh khang thudc
diét c6 dugc truyén nhd phuong phap nhén gidng cb dién gdm cay dau tuong
khéng thudc diét cd c6 tiac nhin twc ché ALS sulfonylure nhu
thifensulfuron-metyl, c6 mit trén thi trudng duéi tén thwong mai cay dau tuong
STS. Céc vi du vé thuc vat ¢6 tinh khéng thudc diét cé duge truyén nhd phuong
phip nhan gidng c6 dién gdm ngd khéng tac nhan trc ché axetyl CoA
carboxylaza nhu thubc diét c6 trion oxim hodc thubc diét cé axit aryloxy
phenoxypropionic, sén c6 trén thj truong dudi tén thuwong mai cdy ngd SR. Thuc
vét c6 tinh khang tac nhan tic ché axetyl CoA carboxylaza dugc nhén thay trong
Proc. Natl. Acad. Sci. USA 1990, 87, p.7175-7179, chéng han. Ngoai ra, thé dét
bién axetyl CoA carboxylaza khang tac nhin tc ché axetyl CoA carboxylaza la
da biét, vi du, trong Weed Science 53: p.728-746, 2005. Khi gen ma hoéa axetyl
CoA carboxylaza dot bién dugc dua vao trong thuc vat nho k§ thuat xu ly di
truyén hodc khi su d6t bién lién quan dén su truyén tinh khang dugc dua vao
trong gen ma héa axetyl CoA carboxylaza cia thuc vat, thuc vat cé tinh khang
tac nhan wc ché axetyl CoA carboxylaza c6 thé duge dua vao. Axit nucleic dé

dua su dot bién thay thé bazo c6 thé duge dua vao t& bao cla thuc vat béng
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phuong phap hi€u chinh gen dich (xem, Gura T. 1999, Repairing the Genome's
Spelling Mistakes, Science 285: 316-318) dé gy ra su dot bién axit amin truc
tiép diém & gen lién quan dén tic nhin wc ché axetyl CoA carboxylaza hoic
thude diét co cua thuc vat, va nhd d6 thuc vat khang tac nhan tc ché axetyl CoA

carboxylaza hoac thudc diét co cé thé dugc dua vao.

Céc vi du vé thuc vat c6 tinh khang thudc diét cé dugc truyén nho k§ thuét
xtr Iy di truyén gébm ciy ngb, cy dau tuong, cdy bbng, ciy cai ddu va cay cu cai
duong khang glyphosat va sdn c6 trén thi truong dudi tén thwong mai
RoundupReady hodc AgrisureGT. Cac vi du vé thuc vt c6 tinh khang thudc diét
¢ dugc truyén nho ki thuat xir Iy di truyén gém ciy ngd, cdy ddu twong, cdy
béng va cdy cai diu ma khang glufosinat va c6 mit trén thi truong dudi tén
thuong mai LibertyLink. Ciy bong c6 tinh khang thudc diét co dbi véi
bromoxynil dugc truyén nho k§y thuat xir Iy di truyén hién c6 sin trén thi truong,

vi du, dudi tén thuong mai BXN.

Thuc vat gdbm cac loai c6 kha ning tao ra doc tb trir sau, vi du doc t6 chon
loc ¢6 ngudn gbe tir Bacillus, kha niang nay dugc truyén bing k§ thuat xir ly di

truyén.

Céc vi du vé ddc t6 trir sdu ma dugc san sinh béi thuc vat duoc xtr 1y di
truyén gdm protein c6 kha ning diét con tring thu dwoc tir Bacillus cereus va
Bacillus popilliae; 6-n6i doc t6 thu duoc tir Bacillus thuringiensis, nhu Cryl Ab,
CrylAc, CrylF, CrylFa2, Cry2Ab, Cry3A, Cry3Bbl va Cry9C; protein c6 kha
nang diét con trung thu dugc tur Bacillus thuringiensis, nhu VIP 1, VIP 2, VIP 3
va VIP 3A; protein c6 kha ning diét con trung thu duoc tir giun tron; doc tb
duoc san sinh béi dong vét nhu doc t6 tir bo cap, doc td tir nhén, doc td tir ong
va ddc td tir con tring anh hudng dén day than kinh; doc t6 tir nim; lectin thuc
vat; agglutinin; cac tdc nhéan tic ché proteaza nhu cac tac nhan (e ché trypsin,
cac tac nhan (rc ché proteaza serin, cic tic nhén tc ché patatin, cystatin, va
papain; cac protein bét hoat ribosom (RIP) nhu rixin, RIP ngd, abrin, saporin, va
briodin; cic enzym chuyén hoa steroit nhu 3-hydroxysteroit oxidaza,

ecdysteroit-UDP-glucosyltransferaza, va cholesterol oxidaza; cac tac nhan tGc

-12-



19971

ché ecdyson; HMG-CoA reductaza; cac tac nhan &c ché kénh ion nhu céac tac
nhén rc ché kénh natri va cac tdc nhan trc ché kénh canxi; hocmén sinh trudng
esteraza; cac thu thé hocmoén lgi niéu; stilben syntaza; bibenzyl syntaza;

chitinaza; va glucanaza.

Paoc td trir sdu dugce tao ra béi thuc vat duoc xir ly di truyén con gém doc td
lai cta cac protein c6 kha ndng diét con trung khac nhau, vi du, dugc chon tir
cac 8-ndi doc t6 nhu CrylAb, CrylAc, CrylF, CrylFa2, Cry2Ab, Cry3A,
Cry3Bbl va Cry9C va céc protein c6 kha nang diét coén trung nhu VIP 1, VIP 2,
VIP 3 va VIP 3A, va doc tb trong d6 mot phén cla cac axit amin tao thanh
protein ¢ kha ning diét con tring dugc loai bd hodc cai bién. Doc tb lai duoc
tao ra bang cach két hop céc vung khéac nhau cta céc protein c6 kha ning diét
con tring bang k§ thuét xt Iy di truyén. Vi du vé doc tb trong d6 mot phén coa
cac axit amin tao thanh protein cé kha ning diét con trung duogc loai bod gém
CrylAb trong d6 mét phan axit amin dugc loai bd. Vi du vé doc tb trong do
phan axit amin tao thanh protein c6 khé ning diét con tring duoc cai bién gém
doc tb trong d6 mot hoac nhiéu axit amin cta doc t6 xuat hién mot cach tu nhién

duoc thay thé.

Doc t6 trir sdu va thuc vat duge xi Iy di truyén c6 kha ning sinh ra doc tb
trir sau duoc dé cap, vi duy, trong EP-A-0 374 753, WO 93/07278, WO 95/34656,
EP-A-0 427 529, EP-A-451878 hoac WO 03/052073.

Thyc vat dugc xtr ly di truyén cé kha nang sinh ra doc to trir sdu cd tinh
chong lai sy tan cdng cla con trung cénh cimg gy hai, con tring hai canh gay

hai hodc con trung canh vay giy hai.

Thuc vat duoc xt ly di truyén ma c¢6 mdt hodc nhiéu gen chéng lai sinh vat
gy hai va nho d6 sinh ra mét hodic nhiéu doc td trir su ciing duoc biét dén, va
mot vai loai hién c6 trén thi truong. Cac vi dl_lk vé thuc vat duoc xur ly di truyén
gdm YieldGard™ (cdy ngd c6 doc t6 CrylAb), YieldGard Rootworm™ (cay
ngd c6 doc té Cry3Bbl), YieldGard Plus™ (cay ngd c6 doc td CrylAb va
Cry3Bbl), Heculex I™ (cay ngd c6 doc td CrylFa2 va phosphinothrixin
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N-axetyltransferaza (PAT) dé truyén tinh khang gluphosinat), NuCOTN33B™
(cdy bong co ddc t6 CrylAc), Bollgard I™ (cay béng co doc tb CrylAc),
Bollgard II™ (cay bong c6 doc té CrylAc va Cry2Ab), VIPCOT™ (cay bong
c6 doc td VIP), NewLeaf ™ (ciy khoai tdy c6 doc t& Cry3A), NatureGard
Agrisure GT Advantage™ (dic tinh khang GA21 glyphosat), Agrisure CB
Advantage™ (dac tinh diét trir sdu duc than cay ng6 Bt11 (CB)), va Protecta™.

Thuc vat gdbm cac loai c6 kha ning sinh ra chét chbng tac nhan giy bénh

ma kha ning nay dugc truyén nhd k¥ thuét xi Iy di truyén.

Céc vi du v& chét chbng tic nhan gy bénh gdm céc protein PR (PRP, duogc
dé cap trong EP-A-0 392 225). Céc chit chéng tac nhan gay bénh nay va cac
thue vat duge xir Iy di truyén ma sinh ra cc chét chdng tac nhan gy bénh duoc

d& cap trong EP-A-0 392 225, WO 05/33818, EP-A-0 353 191.

Céc vi du v& chét chéng tic nhan gay bénh gdm céc tac nhan trc ché kénh
ion nhu cac tac nhan e ché kénh natri, va cac tac nhan trc ché kénh canxi (vi dy,
doc té KP1, KP4, hodc KP6 do virut sinh ra); stilben syntaza; bibenzyl syntaza;
chitinaza; protein glucanaza PR; c4c khang sinh peptit; va cac chét sinh ra boi
cac vi sinh vat nhu cac chat khang sinh chira di vong, va cac tic nhan protein

lién quan dén tinh khang bénh thuc vt (dugc dé cap trong WO 03/000906).

“Cac thuc vat” con gém céac loai cé cac dac tinh hitu ich nhu kha ning tao
ra thanh phén dau duoc cai bién hodc tao ra sy gia tdng ham lugng axit amin,
bang cach st dung k¥ thuét tai td hop gen. Cac vi du vé ching bao gdm
VISTIVE™ (d4u twong linolenic thdp c6 ham luong axit linolenic giam), va ngd
c6 lugng lysin cao (mirc dau cao) c6 ham lwong lysin hodc diu tang.

Hon nita, con bao gcA)m cac loai thuc vat tan thép thu duoc béng cach két
hop vai hoat tinh diét ¢ dién hinh ho3c gen khang thubc diét co, cac gen chéng
c6n tring gy hai c6 tinh diét con tring, cac gen tao ra chét chdng tac nhén gay
bénh, cdc dic tinh hitu ich nhu kha ning tao ra thanh phén diu dugc cai bién

hodc lam cho ham lugng axit amin gia tang.

Ché phdm phong trir sinh vat gdy hai theo sang ché c6 thé bao vé thuc vat
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khoi sy tAn cong cla céc sinh vat gay hai (vi du, ddng vat chan khép c6 hai nhu
con trung c6 hai hodc ve bét c6 hai) tAn cong nhu @n hodc hut 1én thuc vat duoc
dé cap duéi day.

Céc vi du vé céc sinh vét gy hai trén d6 ché phdm phong trir sinh vat gay

hai theo sang ché c6 tac dung phong trir gdm céc sinh v4t sau day.

B cOn trung canh nira ¢6 hai: ho réy than nhu Laodelphax striatellus, Ni-
laparvata lugens, hoic Sogatella furcifera; ho riy 14 nhu Nephotettix cincticeps,
hodc nephotettix virescens; ho rép nhu Aphis gossypii, Myzus persicae, Brevico-
ryne brassicae, Macrosiphum euphorbiae, Aulacorthum solani, Rhopalosiphum
padi, hodc Toxoptera citricidus; ho bo xit nhu Nezara antennata, Riptortus cla-
vetus, Leptocorisa chinensis, Eysarcoris parvus, Halyomorpha mista, hodc Ly-
gus lineolaris; rudi tring nhu Trialeurodes vaporariorum, Bemisia tabaci, hoéac
Bemisia argentifolii; Coccidea nhu Aonidiella aurantii, Comstockaspis pernici-
osa, Unaspis citri, Ceroplastes rubens, hodc Icerya purchase; Tingidae, Psylli-

dae;

B coOn trung canh vay c6 hai: ho ngai sang nhu Chilo suppressalis,
Tryporyza incertulas, Cnaphalocrocis medinalis, Notarcha derogata, Plodia
interpunctella, Ostrinia furnacalis, Ostrinia nubilaris, Hellula undalis, hodc
Pediasia teterrellus; ho Coctuidae nhu Spodoptera litura, Spodoptera exigua,
Pseudaletia separata, Mamestra brassicae, Agrotis ipsilon, Plusia nigrisigna,
Trichopulsia spp., Heliothis spp., hodc Helicoverpa spp.; ho buém phan nhu
Pieris rapae; Tortricidae nhu Adoxophyes spp., Grapholita molesta,
Leguminivora glycinivorella, Matsumuraeses azukivora, Adoxophyes orana fas-
ciata, Adoxophyes sp., Homona magnanima, Archips fuscocupreanus, Cydia
pomonella, ho Gracillariiformes nhu Caloptilia theivora, va Phyllonorycter
ringoneella; ho buém dém Carposinidae nhu Carposina niponensis; ho budém
dém Lyonetiidae nhu Lyonetia spp.; ho ngai ddc Lymantriidae nhu Lymantria
spp., Euproctis spp.; ho ngai sdu to Yponomeutidae nhu Plutella xylostella; ho
buém dém Gelechiidae nhu Pectinophora gossypiella, va Phthorimaea

operculella; ho ngai dén Arctiidae nhu Hyphantria cunea; ho budém dém
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Tineidae nhu Tinea translucens, Tineola bisselliella, v.v.;

B0 con trung canh to c6 hai: bo trfi nhu Frankliniella occidentalis, Thrips
parmi, Scirtothrips dorsalis, Thrips tabaci, Frankliniella intonsa, va

Frankliniella fusca, v.v.;

Bo cb6n trung hai cédnh cé hai: ho rudi duc 14 Liriomyza nhu Musca
domestica, Culex popiens pallens, Tabanus trigonus, Hylemya antiqua, Hylemya
platura, Anopheles sinensis, Agromyza oryzae, Hydrellia griseola, Chlorops

oryzae, Liriomyza trifolii; Dacus cucurbitae, Ceratitis capitata,

BO con trung canh cing c6 hai: Epilachna vigintioctopunctata,
Aulacophora femoralis, Phyllotreta striolata, Oulema oryzae, Echinocnemus
squameus, Lissorhoptrus oryzophilus, Anthonomus grandis, Callosobruchus
chinensis, Sphenophorus venatus, Popillia japonica, Anomala cuprea,
Diabrotica spp., Leptinotarsa decemlineata, Agriotes spp., Lasioderma
serricorne, Anthrenus verbasci, T ribélium castaneum, Lyctus brunneus,

Anoplophora malasiaca, Tomicus piniperda

B6 con tring canh thang c6 hai: Locusta migratoria, Gryllotalpa africana,

Oxya yezoensis, Oxya japonica,

Bo c¢On trung canh mang cé hai: Athalia rosae, Acromyrmex spp.,

Solenopsis spp.;

B6 con trung chan d6t Blatodea c6 hai: Blattella germanica, Periplaneta

fuliginosa, Periplaneta americana, Periplaneta brunnea, Blatta orientalis;

Bo ve bét Acarine c6 hai: ho nhén d6 Tetranichidae nhu Tetranychus
urticae, Panonychus citri, hodc Oligonicus spp.; Eriophidae nhu Aculops
pelekassi; ho nhén tring Tarsonemidae nhu Polyphagotarsonemus latus;
Brevipalpus, hodc Tuckerellidae, ho nhén Acaridae nhu Tyrophagus
putrescentiae; Pyroglyphidae nhu Dermatophagoides farinae,
Dermatophagoides ptrenyssnus; Cheyletidae nhu Cheyletus eruditus, Cheyletus

malaccensis, hoac Cheyletus moorei, v.v.;
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Giun tron: Aphelenchoides besseyi, hodc Nothotylenchus acris.

Trong s6 céc sinh vat gy hai, cac vi du uu tién bao gém b rép mudi, bo
canh to, ho rudi duc 14 Agromyzidae, Agriotes spp., Leptinotarsa decemlineata,
Popillia japonica, Anomala cuprea, Anthonomus grandis, Lissorhoptrus oryzo-
philus, Frankliniella fusca, Diabrotica spp., Plutella xylostella, Pieris rapae va

Leguminivora glycinivorella.

Khi tolclofos-metyl va hop chét neonicotinoit nhu néu trén duge ap dung
mét lugng hitu hidu 1én thuc vat hodc dét tréng thuc vat theo phuong phéap

phong trir sinh vat gdy hai theo sang ché, bénh thuc vat ¢6 thé duge phong trir.

Sang ché con bao gdm ché phim phong trir bénh thuc vét chira tolclo-
fos-metyl va hop chét neonicotinoit lam hoat chit va phwong phép phong trir
bénh thuc vat ma gdbm budc phi tolclofos-metyl va hop chit neonicotinoit véi

lwong hitu hiéu 1én thyc vat hodc dat tréng thuc vat.

Trong ché phim phong trir bénh thuc vét, tong luong tolclofos-metyl va
hop chét neonicotinoit thuong nidm trong khoang tir 0,1 dén 99% trong luong,
t6t hon 13, nim trong khoéang tir 0,2 dén 90% trong luong. Ché phdm phong trir
bénh thyc vat c6 thé dugc diéu ché theo cach twong tu nhu cho ché phdm phong

trur sinh vét géy hai.

Trong phuong phap phong trir bénh thuc vat, viéc phu tolclofos-metyl va
hop chét neonicotinoit c6 thé duge thuc hién theo cach tuong ty nhu trong

phuong phap phong trir sinh vat gdy hai.

Ché phim phong trir bénh thuc vt cling hitu hiéu ddi v6i cac bénh thuc vat

sau day.

Bénh cua cay lha: Magnaporthe grisea, Cochliobolus miyabeanus, Rhizoc-
tonia solani, Gibberella fujikuroi.

Bénh cia cay lua mi: Erysiphe graminis, Fusarium graminearum (F. ave-
nacerum, F. culmorum, Microdochium nivale), Puccinia striiformis (p. grami-

nis, p. recondita), Micronectriella nivale, Typhula sp., Ustilago tritici,
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Tilletia caries, Pseudocercosporella herpotrichoides, Mycosphaerella gramini-

cola, Stagonospora nodorum, Pyrenophora tritici-repentis.

Bénh cua cay lua mach: Erysiphe graminis, Fusarium graminearum (F.
avenacerum, F. culmorum, Microdochium nivale), Puccinia striiformis (P. gra-
minis, P. hordei), Ustilago nuda, Rhynchosporium secalis, Pyrenophora teres,

Cochliobolus sativus, Pyrenophora graminea, Rhizoctonia solani.

Bénh cua cay ngd: Ustilago maydis, Cochliobolus heterostrophus, Gloeo-
cercospora sorghi, Puccinia polysora, Cercospora zeaemaydis, Rhizoctonia so-

lani.

Bénh cta cdy ho cam quyt: Diaporthe citri, Elsinoe fawcetti, Penicillium

digitatum (P. italicum), Phytophthora parasitica (Phytophthora citrophthora).

Bénh cua cay tdo: Monilinia mali, Valsa ceratosperma, Podosphaera leu-
cotricha, kiéu tic nhan gy bénh cho ciy téo Alternariaalternata, Venturia in-
aequalis, Colletotrichum acutatum, Phytophtora cactorum, Diplocarpon mali,

Botryosphaeria berengeriana.

Bénh cua cay 18: Venturia nashicola (V. pirina), kiéu tac nhan gy bénh cho
cdy 1& Nhat Ban Alternaria alternata, Gymnosporangium haraeanum, Phytoph-
fora cactorum.

Bénh cua cay dao: Monilinia fructicola, Cladosporium carpophilum, Pho-
Mopsis Sp..
Bénh cla cay nho: Elsinoe ampelina, Glomerella cingulata, Uncinula ne-

cator, Phakopsora ampelopsidis, Guignardia bidwellii, Plasmopara viticola.

Bénh ctia ciy hong vang: Gloeosporium kaki, Cercospora kaki (Mycos-

phaerella nawae).

Bénh ctia cdy ho bau bi: Colletotrichum lagenarium, Sphaerotheca fuligi-
nea, Mycosphaerella melonis, Fusarium oxysporum, Pseudoperonospora cu-

bensis, Phytophthora sp., Pythium sp.;
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Bénh cua cay ca chua: Alternaria solani, Cladosporium fulvum, Phytoph-

thora infestans
Bénh cua cdy ca tim: Phomopsis vexans, Erysiphe cichoracearum.

Bénh cua cdy cu cai ho Brassicaceous: Alternaria japonica, Cercosporella

brassicae, Plasmodiophora brassicae, Peronospora parasitica.
Bénh cua cay hanh xt Wale: Puccinia allii, Peronospora destructor.

Bénh cua cdy dau tuong: Cercospora kikuchii, Elsinoe glycines, Diaporthe
phaseolorum var. sojae, Septoria glycines, Cercospora sojina, Phakopsora pa-

chyrhizi, Phytophthora sojae, Rhizoctonia solani.
Bénh cua cay dau tay: Colletotrichum lindemthianum.

Bénh cua cay lac: Cercospora personata, Cercospora arachidicola, Scle-

rotium rolfsii.
Bénh cua cay dau: Erysiphe pisi, Fusarium solani F. sp. Pisi.

Bénh cua cdy khoai tay: Alternaria solani, Phytophthora infestans, Phy-
'tophthora erythroseptica, Spongospora subterranean f. sp. subterranea, Rhi-

zoctonia solani.
Bénh cta cay dau tay: Sphaerotheca humuli, Glomerella cingulata.

Bénh cua cdy che: Exobasidium reticulatum, Elsinoe leucospila, Pestalo-

tiopsis sp., Colletotrichum theaesinensis.

Bénh cua cay thubc 14: Alternaria longipes, Erysiphe cichoracearum, Col-

letotrichum tabacum, Peronospora tabacina, Phytophthora nicotianae.
Bénh ctia cay cai dau: Sclerotinia sclerotiorum, Rhizoctonia solani.
Bénh cta cay bong: Rhizoctonia solani.

Bénh cuta céy cu cai duong: Cercospora beticola, Thanatephorus cucume-

ris, Thanatephorus cucumeris, Aphanomyces cochlioides.

Bénh ciia cdy hoa hdng: Diplocarpon rosae, Sphaerotheca pannosa, Pe-

ronospora sparsda.
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Bénh cua cay cic va cdy cuc ho asteraceae: Bremia lactucae, Septoria

chrysanthemi-indici, Puccinia horiana.

Bénh cua cac loai thuc vat khac: Pythium aphanidermatum (Pythium
debarianum, Pythium graminicola, Pythium irregulare, Pythium ultimum),

Botrytis cinerea, Sclerotinia sclerotiorum, Sclerotium rolfsii.
Bénh cua cay cu cai: Alternaria brassicicola.
Bénh cua cay cd bui: Sclerotinia homeocarpa, Rhizoctonia solani.
Bénh ctia cay chudi: Mycosphaerella fijiensis (Mycosphaerella musicola).
Bénh cua cay hoa hudng duong: Plasmopara halstedii.

Bénh cua hat hodc cac bénh & giai doan dau cua thoi ky sinh truéng cua
cac thuc véat khac do Aspergillus spp., Penicillium spp., Fusarium spp.,
Gibberella spp., Tricoderma spp., Thielaviopsis spp., Rhizopus spp., Mucor spp.,
Corticium spp., Phoma spp., Rhizoctonia spp., hodc Diplodia spp. giy ra.

Cac bénh thyc véat do virut nhu Polymixa spp., va Olpidium spp. gay ra.

Khi ché phdm phong trir bénh thuc vat theo sang ché duoc st dung
trong qua trinh phun thi tic dyng phong trir cao dugc mong mudn dbi véi céc
bénh thuc vat ma xuét hién & céy lua mi, lia mach, cdy ngo, cdy dau tuong, cay
bdng, cay cai dau, cay nho, cay bui hodc cay tao trong sb cac thuc vat néu trén.
Trong s6 cac bénh thuc vat néu trén ma xuht hién & cac thuc vat, cac bénh ma
tac dung cao dugc mong mudn gdm céc bénh nhu, lta mi: Mycosphaerella
graminicola, Pyrenophora tritici-repentis, Mycrodochium nivale, Rhizoctonia
solani, va Pseudocercosporella herpotrichoides, lha mach: Pyrenophora teres,
Cochliobolus sativus, Pyrenophora graminea, Ustilago tritici (U. nuda), Tilletia
caries, va Rhynchosporium secalis, cdy ngd: Cochliobolus heterostrophus, va
Cercospora zeae-maydis, cdy dau tuong:  Cercospora kikuchii, va Septoria
glycines, cdy bodng: Rhizoctonia solani, ciy cai dau: Rhizoctonia solani, va
Sclerotinia sclerotiorum, cdy nho: Botrytis cinerea, ciy bui: Sclerotinia

homeocarpa, va Rhizoctonia solani, ciy tao: Venturia inaequalis.
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Khi ché pham phong trir bénh thuc vat theo sang ché dugc sir dung trong
qué trinh xtt 1y hat, tdc dung phong trir cao dugc mong mudn d6i véi cac bénh
thuc vat xay ra & cdy ngd, cay lua mién, cay lda, cay cai du, cay dau tuong, cay
khoai ty, cdy cl cai dudng va cy bong trong sb cac thuc vat néu trén. Trong s
cac bénh thuc vat xay ra ¢ thyuc vét, cac thuc vét trong do6 tic dung dic biét cao
dugc mong mubn gdm Rhizoctonia solani, bi gay bénh bdi Pythium, va céc

bénh do Fusarium gay ra.
Vi du thwe hién sang ché

Sang ché s& dugc md ta chi tiét hon dua vao cac vi du phéi ché, céc vi du
xtt 1y hat va céc vi du thir nghiém dudi day nhung sang ché khéng bi gi6i han &
cac vi du nay. Trong céc vi du sau ddy, cic phan dugc tinh theo don vi trong

lugng trtr phi dugce chi dinh khac.
Vi du phdi ché 1

Nim (5) phan clothianidin, 5 phin tolclofos-metyl, 35 phan hdn hop (ty 1€
trong luong 1:1) cacbon tring va mudi polyoxyetylen alkyl ete sulfat amoni va
55 phan nude duge trén. Hén hop thu dwoc dugce nghién nho bang phwong phap
nghién uét dé thu ché pham c6 kha ning chay.

Vi du phéi ché 2

Dung dich nuéc chira 5 phan imidacloprid, 10 phan tolclofos-metyl, 1,5
phan sorbitan trioleat va 2 phan ruou polyvinyl duoc didu ché bing cach tron
céc thanh phan nay. Dung dich (28,5 phan) dugc nghién nho bang phuong phap
nghién uét. Sau d6, 45 phan dung dich nuéc chira 0,05 phan gdm xanthan va 0,1
phén nhém magie silicat dugc bd sung vao, 10 phan propylen glycol dugc bd
sung tiép va sau d6 hdn hop thu duge dugc khudy dé thu ché phdm c6 kha nang

chay.
Vi du phdi ché 3

Dung dich nuéc chira 5 phan thiametoxam, 20 phan tolclofos-metyl, 1,5

phén sorbitan trioleat va 2 phan ruou polyvinyl duoc didu ché bang cach tron
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c4c thanh phén nay. Dung dich (28,5 phan) dugc nghién nho bing phuong phép
nghién uét. Sau d6 35 phan dung dich nuéc chira 0,05 phan xanthan goém va 0,1
phan nhém magie silicat duoc bd sung vao, va 10 phan propylen glycol duoc bb
sung tiép va sau d6 hdn hop thu dugc duoc khudy dé thu ché phdm c6 kha ning

chay.
Vi du phéi ché 4

Tron 40 phan imidacloprid, 5 phan tolclofos-metyl, 5 phan propylen glycol
(do Nacalai Tesque Inc. san xuit), 5 phan Soprophor FLK (do Rhodia Nikka san
xuét), 0,2 phan nhii trong C chdng tao bot (do Dow Corning san xuat), 0,3 phan
Proxel GXL (do Arch Chemicals, Inc. san xuét) va 44,5 phan nudc trao ddi ion
theo ty 18 nay, dé diéu ché huyén phu dic. 100 phan huyén phu dic duoc bd
sung 150 phén hat thuy tinh (dudng kinh: 1mm), va hdn hop dugc nghién trong
2 gid trong khi dang dugc 1am ngudi bing nude ngudi. Sau khi nghién, hat thuy
tinh duoc loai bo bang cach loc dé thu ché phim c6 kha nang chay.
Vi du phéi ché 5

Troén 50 phéan thiametoxam, 0,5 phan tolclofos-metyl, 38 phan dit sét cao
lanh NN (do Takehara Chemical Industrial Co., Ltd. san xuét), 10 phin Morwet
D425 va 1,5 phan Morwer EFW (do AkzoNobel san xuét) theo ty 1& nay, dé thu
hén hop AL Hdn hop nay duoc nghién bang may nghién ap luc dé thu ché phim
dang bui.
Vi du phéi ché 6

Mot (1) phan clothianidin, 4 phan tolclofos-metyl, 1 phan silic oxit hydrat
hoa tong hop, 2 phan canxi ligninsulfonat, 30 phin bentonit va 62 phan dit sét
cao lanh dugc nghién déu va tron. Nudc duge bd sung vao va hdn hop duogc
nhao trén déu, sau d6 dugc tao hat va 1am kho dé thu ché phém dang hat.
Vi du phéi ché 7

Mot (1) phan imidacloprid, 40 phin tolclofos-metyl, 3 phdn canxi
ligninsulfonat, 2 phan natri laurylsulfat va 54 phan silic oxit hydrat hoa téng hop
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dugc nghién déu va trén dé thu bot ¢ kha nang thAm udét.
Vi du phdi ché 8

Mot (1) phan thiametoxam, 2 phan tolclofos-metyl, 87 phin d4t sét cao lanh
va 10 phﬁn bot talc dugc nghién déu va tron dé thu ché phém dang bui.
Vi du phéi ché 9

Hai (2) phin imidacloprid, 0,25 phéan tolclofos-metyl, 14 phan
polyoxyetylen styryl phenyl ete, 6 phin canxi dodexylbenzensulfonat va 77,75
phén xylen duogc tron déu dé thu chét co6 dic c6 thé nhii hoa.
Vi du phdi ché 10

Dung dich nuéc chira 10 phan clothianidin, 2,5 phin tolclofos-metyl, 1,5
phan sorbitan trioleat va 2 phan ruou polyvinyl dugce diéu ché bang cach tron
céc thanh phin nay. Ba muoi (30) phin dung dich duoc nghién nhé bing
phuong phép nghién uét. Sau d6 46 phin dung dich nuéc chia 0,05 phén
xanthan gém va 0,1 phan nhém magie silicat dugc bd sung vao, 10 phan
propylen glycol duoc bd sung tiép, va hdn hop thu duge duoc khudy dé thu ché
pham c6 kha nang chay.
Vi du phéi ché 11

Mot (1) phan clothianidin, 20 phan tolclofos-metyl, 1 phan silic oxit hydrat
hoa téng hop, 2 phan canxi ligninsulfonat, 30 phan bentonit va 47 phin dt sét
cao lanh duoc nghién déu va tron, nudc duge bd sung vao. Hon hop thu dugc
dugc nhao tron déu, tao hat va sau d6 1am kho dé thu ché phém dang hat.
Vi du phéi ché 12

Bén muoi (40) phin thiametoxam, 1 phan tolclofos-metyl, 3 phan canxi
ligninsulfonat, 2 phan natri laurylsulfat va 54 phén silic oxit hydrat hoa tong hop
duoc nghién déu va tron dé thu bot c6 kha nang thdm uo6t.
Vi du phéi ché 13

Mot (1) phan tolclofos-metyl, 20 phén clothianidin va 79 phén axeton dugc
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trén theo ty 18 nay dé thu chat ¢6 dic c6 thé nhii hoa.
Vi du phéi ché 14
Trén 73 phén tolclofos-metyl, 9 phin clothianidin va 18 phan axeton theo ty
1€ nay dé thu chét c6 dic c6 thé nhii hoa.
Viduxt ly hat 1

Mudi (10) kg hat cay cai ddu kho dugc pha bing 50ml ché phdm c6 kha
ning chdy dugc tao ra theo vi du phdi ché 1 sir dung may xir ly hat kidu quay
(Seed Dresser, do Hans-Ulrich Hege GmbH san xut) dé thu hat duoc xir 1y.

Vi du xt ly hat 2

Mudi (10) kg hat ngd khé dugc phi bang 40ml ché phdm c6 kha nang chay
duogc tao ra theo vi du phdi ché 2 sir dung may xir ly hat kidu quay (Seed
Dresser, do Hans-Ulrich Hege GmbH san xuit) dé thu hat dugc x@ ly.

Vi du xtr ly hat 3

Nam (5) phan ché phdm c6 kha ning chay dugc tao ra theo cac vi du phbi
ché 3, 5 phan Pigment BPD6135 (do Sun Chemical san xuét) va 35 phan nudc
dugc trén dé thu hdn hop. Mudi (10) kg hat thoc khé duoc phi bing 60ml hdn
hop nay st dung may xir Iy hat kiéu quay (Seed Dresser, do Hans-Ulrich Hege
GmbH san xuét) dé thu hat duoc xtt 1y.

Vi du xtr ly hat 4

Mudi (10) kg hat ngd khé dugc phit ché pham dang bui véi 50g ché phdm
dang bui dugc tao ra theo vi du phéi ché 4 dé thu hat duoc xu ly.
Vi du xtt 1y hat 5

Mudi (10) kg hat dau tuong kho duogc phti bang 50ml ché phim c6 kha
ning chiy dugc tao ra theo vi du phéi ché 1 sir dung may xu ly hat kiéu quay
(Seed Dresser, do Hans-Ulrich Hege GmbH san xuét) d& thu hat duoc xit 1y.
Vidu xt ly hat 6

Mudi (10) kg hat laa mi khé dwoc pht bang 50ml ché phim c6 kha nang
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chdy dugc tao ra theo vi du phdi ché 2 sir dung may xir 1y hat kiéu quay (Seed

Dresser, do Hans-Ulrich Hege GmbH san xuét) dé thu hat duoc xu 1y.
Vidu xtr ly hat 7

Nzm (5) phéan ché phdm c6 kha nang chay dugc tao ra theo céc vi du phéi
ché 3, 5 phan Pigment BPD6135 (do Sun Chemical san xuét) va 35 phan nuéc
duge tron. Sau d6 10kg manh than ré cdy khoai tiy duoc pht bang 70ml hén
hop ndy st dung may xir 1y hat kiéu quay (Seed Dresser, do Hans-Ulrich Hege
GmbH san xuét) dé thu hat duogc xtr ly.

Vi du xtr ly hat 8

Nam (5) phan ché phdm c6 kha ning chay dugc tao ra theo cac vi du phéi
ché 3, 5 phan Pigment BPD6135 (do Sun Chemical san xuét) va 35 phan nudc
duoc tron. Sau d6 10kg hat cdy hoa huéng duong dugc phit bang 70ml hén hop
thu dugc sir dung may xit ly hat kiéu quay (Seed Dresser, do Hans-Ulrich Hege
GmbH san xuat) dé thu hat dugc xu ly.

Vi du xtr ly hat 9

Mudi (10) kg hat cdy bong kho duge pht ché phdm dang bui vé6i 40g ché
phém dang bui duogc tao ra theo vi du phéi ché 5 dé thu hat duoc xtr ly.
Viduxuly hat 10

Nam (5) g hat cay dua chudt duge pht bang 1ml chét ¢b dic c6 thé nhii hoa
duoc tao ra theo vi du phéi ché 13 sitr dung mdy xu ly hat kiéu quay (Seed
Dresser, do Hans-Ulrich Hege GmbH san xuét) dé thu hat duoc xt 1y.

Vi du thtr nghiém 1

Tron déu 2,5 phan clothianidin, 1,25 phén tolclofos-metyl, 14 phan
polyoxyetylen styryl phenyl ete, 6 phan canxi dodexylbenzensulfonat va 76,25
phén xylen dé thu ché phdm.

Ché phim duoc pha loding v6i axeton dé tao ra dung dich tron axeton chira

clothianidin va tolclofos-metyl c6 néng d6 dinh trudc.
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Nam (5) g hat dua chuét (Sagami Hanjiro) dugc pht véi 1ml dung dich tron
sit dung may xir 1y hat kiéu quay (Seed Dresser, do Hans-Ulrich Hege GmbH
san xuét), dé thu hat duge xt ly.

Hat d3 xir Iy dugc dé nguyén qua dém, sau d6, dugc gieo vao dit duge cho
vao chéu nhya, va dugc phu véi d4t duogc tron Rhizoctonia solani duoc nuoi Véy
trong méi trudng cam. Qua trinh nudi cy chiing dugc thuc hién & nhiét d6 trong
phong trong khi tudi. Bay (7) ngay sau khi gieo hat, s6 luong céc hat khong nay
choi duoc kiém tra, va ty 1é tdn hai duoc tinh theo cong thuc 1. Dya vao ty 1€
tdn hai, tri s6 phong trir dugc tinh theo cong thirc 2.

Pé so sanh, dung dich axeton chira clothianidin c6 néng do dinh trudc, va
dung dich axeton chira tolclofos-metyl c6 ndng do dinh trudc dugce diéu ché, va
duogc thuc hién ciung mdt thir nghiém.

“Cong thirc 17 Ty 18 ton hai = (sb luong hat khong nay chdi va s luong
mam bi bénh)x100/(tdng sb hat dugc gieo)

“Cong thitc 2” Tri s6 phong trir = 100x(A-B)/A

A: ty 18 ton hai cua thuc vat & ving khong dugc xir Iy bing thude

B: ty 1& t6n hai cua thyc vt & ving duge xt 1y

Céc két qua duoc thé hién & Bang 1.

Hop chét thir nghiém Luong hoat chit (g/100kg - hat) Tri s6
phong trur
Clothianidin + tolclofos-metyl 200+ 10 83
Clothianidin 200 4
Tolclofos-metyl 10 57
Vi du thr nghiém 2

Ché phdm duoc & cap trong vi du phdi ché 13 duoc pha lodng vo4i axeton
dé diéu ché dung dich trén axeton chita clothianidin va tolclofos-metyl. Hat ng6

dugc phil bing dung dich tron axeton sir dung may xir 1y hat kiéu quay (Seed
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Dresser, do Hans-Ulrich Hege GmbH san xuét) dé thu hat dugc xit 1y.

Hat d3 xir ly duoc dé qua dém, sau dé, dugc gieo trén dit cé trong chau
nhua, va dugc phu bdi d4t duogc tron voi Rhizoctonia solani dugc nudi céy riéng
& méi truong cam. Qué trinh nudi cdy duge thuc hién & nhiét do trong phong
trong khi tudi. Muoi (10) ngay sau khi gieo hat, sb luong cac hat khong nay choi
duoc danh gia. Ty 18 tén hai duoc tinh theo “cong thirc 1”. Tri s6 phong trir
duoc tinh theo “céng thirc 2”. Theo phuwong phap xir Iy hat theo sang ché, tac
dung phong trir tuyét voi dat duogc.

Vi du thr nghiém 3

Trong cbc polyetylen, ciy déu twong dugc trong, va duoc phép sinh truéng
cho dén khi chiéc 14 ddu tién phét trién. Khoang 20 c6n trang Aulacorthum
solani dugc ki sinh vao.

Bot tolclofos-metyl c6 kha ning thdm wdt va bot clothianidin ¢6 kha ning
thAm uét duogc pha lodng véi nudc riéng biét, sau dé trén trong thing dé didu
ché dung dich trén chira tolclofos-metyl va clothianidin. Mot ngay sau, dung
dich trong thiing duoc phun véi ty 16 20ml/cdc 1én cay dau twong. Sau ngdy sau
khi phun, sb lwong Aulacorthum solani dugc kiém tra, va tri sb phong trir duge

tinh theo cong thirc sau day.
Tri s& phong trir = {1-(CbxTai)/(CaixTb)} x 100
Céc chit cai trong cong thirc c6 nghia nhu sau.
Cb: s luong cén tring trude khi xir 1y & ving khéng duge xt ly
Cai: s6 lugng con tring quan sét thdy & ving khéng duoc xit Iy
Tb: sb luwong c6n tring trudce khi xir Iy & ving duoc xt ly
Tai: s6 lugng con tring quan sat thdy & ving duge xi ly

Vi du thtr nghiém 4

Mot hat ngd (Pioneer) dugce phu vai 5ul chét co dic c6 thé nhii hoa dugc
tao ra theo Vi du phéi ché 14 trong 6ng ly tAm 15ml. Hat da x ly thu duoc duoc
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gieo & chau Wagner 1/10000 a. Hat di gieo nay dugc dé sinh truéng trong 9
ngay & nhiét d 23°C trong nha kinh, va sau d6 5 con trung Rhopalosiphum padi
duoc 14y ra. Nam ngay sau khi giai phong con trung, sé lwong Rhopalosiphum
padi dugc kiém tra. Tri sb phong trir dugc tinh theo cong thirc sau day.

Tri s6 phong trir = {1-(sb lwong cén tring & vung duge xu 1y/sd lugng con
trung & vung khong duogc xir ly)} x 100

Két qua la, tri s6 phong trir & ving dugce xir ly 14 100, dat dugc hiéu qua

tuyét voi.

Kha nang ung dung trong cong nghié¢p
Sang ché c6 thé tao ra ché phdm phong trir sinh vat gay hai c6 hoat tinh cao,

phuong phap phong trir hitu hiéu sinh vat giy hai, va tuwong tu.

-28-



19971
YEU CAU BAO HO
1. Ché phdm phong trir sinh vét gdy hai chta tolclofos-metyl va hop chét

neonicotinoit ¢6 céng thirc (1) 1am hoat chét:

R
|
A—CH,—-N Z M

T

X—Y

trong d6 A 1a nhém 6-clo-3-pyridyl, nhém 2-clo-5-thiazolyl, nhém
tetrahydrofuran-2-yl hodc nhém tetrahydrofuran-3-yl, Z 12 nhém metyl, nhém
NHR’, nhém N(CH3)R” hogc nhém SR?, R' 1a nguyén tir hydro, nhém metyl
hodc nhém etyl, R? 1a nguyén tu hydro hodc nhém metyl, hodc R' vaR? cung la
nhém CH,CH, hodc nhém CH,OCH,, X 14 nguyén tir nito hoic nhom CH, va Y

1a nhédm xyano hodc nhém nitro.

2. Ché phdm phong trir sinh vt gdy hai theo diém 1, trong d6 hop chét
neonicotinoit duoc chon tir nhém bao gém clothianidin, imidacloprid va

thiametoxam.

3. Ché phdm phong trir sinh vat gay hai theo diém 1 hoic 2, trong do6 ty 1€ trong
lugng cta tolclofos-metyl véi hop chit neonicotinoit ndm trong khoang tur
0,002:1 dén 500:1.

4. Ché pham xir Iy hat bao gdm ché phim theo diém 1.

5. Hat thuc vat dugce xir ly béng mot luong hitu hiéu cua ché phém theo diém 1.
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