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(57) Sang ché dé xuit cac ché pham cai thién tong thé stc dé khang va nang sut clia ciy
trong bang cach két hop cac luong hiru hiéu trong noéng nghiép cua it nhat mot tac nhan
kiém soat sinh hoc than thién v6i méi truong va it nhat mot tac nhan kiém soat con tring
va/hodc thudc diét ndm. Ché pham theo sang ché hitu hiéu dic biét khi c6 mit ciia cac loai
nam va giun tron ky sinh cay. Cung voi loi ich cua sy giam ap lyc do con trung, ché pham
thudc sang ché nang cao hé thong ré clia cdy va cai thién sy thiét 1ap cua tac nhan kiém
soat sinh hoc trong ving ré, bang cach d6 nang cao tinh hiéu qua cta chung. Viéc sir dung
ctia ché pham theo sang ché dan dén mot sy giam tong thé trong ton that vu mua bi giy ra
bdi giun tron hodc nam ky sinh cdy va su giam nay 16n hon nhiéu so véi két qua dugc
mong doi tir sy tng dung cta thanh phan riéng 1¢ khac. Cac phuong phap cho viée s dung
cac ché pham theo sang ché ciing dugc dé xuat. Ngoai ra, cac che pham theo sang ché thé
hién hoat tinh diét con trung, diét giun tron, diét ve hodc diét nam hiép dong
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Linh vue ky thuat dwge @& cip

Sang ché dé cap dén cac ché phim va cic phuong phép dé 1am giam sy hu hai va
nhiing ton hai tong thé v& strc khoe, sirc séng va niang suét clia cdy do giun tron va nim ky
sinh cdy gy ra. Cu thé hon, sing ché @& cap dén cac ché phdm bao gdm it nhit mot tac
nhan kiém soat sinh hoc ¢6 1oi cho néng nghiép va it nhit mot tc nhan kiém so4t con
tring, cling nhu phuong phép sir dung céc ché phdm nay dé xtt Iy cdy va nguyén lidu cay.

Tinh trang k§ thuat cia sang ché

Giun tron 13 giun khong c6 dét khi nhin bang kinh hién vi dugc biét 12 trii ngu trong
héu nhu moi dang moi trudng (trén mat dét, trong nude ngot, & bién). Trong s6 hon 80.000
loai da biét dén, nhidu loai c6 tAm quan trong trong ndng nghiép, dic biét 1a ching dugc
phén loai nhu céc loai gdy hai. Mot trong s céc loai d6 1a giun tron gy san ré, tAn cong rét
nhiéu loai cdy, cdy bui va cy tréng. Cac giun tron sinh dé trong dat tAn cong céc ré cay
m&i duge hinh thanh 1am cho qua4 trinh sinh trudng bi kim ham, sy phinh hodc sy tao thanh
cac mun & ré. RE& c6 thé sau d6 bi nit mé ra do d6 dé 16 r& cho céc vi sinh vét khac nhu vi
khudn hodc ndm tin cong. Véi su thuc hanh than thién v6i mdi truong nhu giam hodc
khong canh tic trén dat trdng trot da xtr Iy, va céc lodi giun tron khac nhau d3 khang lai hat
gibng chuyén gen, nén giun tron lién quan dén cac tdn hai vu mia xuét hién ngdy cang

tang.

Céc thubc diét giun tron héa hoc nhu cac chét phun vao dat hodc cic chét khong
phun da dugc st dung trong nhidu nim dé chéng lai su pha hoai ciia giun tron. Cac thudc
diét giun tron nhu vay cé thé yéu cdu st dung 13p lai cic hoa chit tdng hop vao dt trude
khi trdng c4y. Do tinh ddc cua chung, cac thudc diét giun tron héa hoc nam trong loai dugc
xem xét k§ ludng b6i Co quan bao vé méi truong (EPA) va trong mot sb truong hop viée
sir dung chung da bi han ché hodic bi cAm bdi EPA. Do viéc sir dung cac thudc diét giun
tron héa hoc truyén théng nhu metyl-bromit va cac phosphat hitu co tiép tuc bi hity bo ting
buéc, nén nhu ciu phat trién cic phuong én xit Iy thay thé da nay sinh.

Su nd luc nham gidi quyét nhu cau nay 1a viée st dung cac tdc nhan ki€m soat sinh
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hoc nhu vi khuén, ném, cac giun tron c6 1¢i, va virut. Tuy nhién, cho dén nay, nhiing cb
ging d6 di dugc ching minh trén quy md 16n 14 khong hi¢u qua theo quan diém thuong
mai. Do d6, van tdn tai nghién ctru v& tinh hiéu qua téng thé ciia cac xir Iy sinh hoc hoan
toan lién quan tdi sy cai thién strc sbng va nang suét ctia cdy & cac ving nong nghiép 6 loi

cho sy phé hoai ctia giun tron.

Sy nd lyc nhim nang cao hidu qua cla cic tic nhén kiém so4t sinh hoc dugc boc 10
trong WO 2007/149817. Tuy nhién, cic ché pham va cac phuong phap duge bdc 1§ trong
WO 2007/149817, dua vio céc td hop cia it nhit mot tic nhan kiém soat sinh hoc va it
nhit mot thube diét giun gion, nhu avermectin, trong nd lyc nhim nang cao su bao vé cy
chéng lai cac loai gy hai va cac thé sinh bénh. Do céch thirc hoat dong cua thudc diét giun
tron sinh hoc c6 thé khac so vé6i thudc diét giun tron héa hoc, nén t6 hop nhu dang nay c6
thé cai thién hidu qua téng thé ciia viée xtr Iy, nhung vAn khong dat dugc d doc 16n hon
dén murc nao d6 cua thanh phan diét giun tron héa hoc. Do d6, & déy van ton tai nhu ciu
dbi v6i cac ché phdm va cac phuong phép hitu higu khong chi sir dung cic thanh phén sinh
hoc than thién v6i moi trudng, ma con st dyng theo cach ma chung c6 thé cung cép strc
sdng va ning suét ciia cdy dugc cai thién, ma khong cAn st dung thudc diét giun tron héa
hoc truyén théng ddc hai hon & mot mirc nao d6 nhu avermectin.

Cung véi nhiing tdn hai vu mua dang gia ting tr trudc dén nay bi giy ra béi céc
giun tron ky sinh, ciing ¢6 nhidu tén hai nhw thé ma c6 thé ngoai ra duge quy 1a do cdc
bénh ndm gay bénh. Ngoai cac bién ddi cta cac nganh hoéa hoc dang tdn tai va sy phat trién
clia c4c hop chit hiéu nghiém méi hogc sy két hop clia c4c nganh héa hoc, viéc phat trién

va str dung cac thudc diét nam sinh hoc dang duogc nghién ciru.

Ciing do vi khuin diét giun tron khong luén ludn hitu hiéu hoan toan khi cac san
phim dtng riéng mot minh, vi khudn diét nAm c6 xu huéng tic dong t6t hon nhu 13 wu
diém hon 12 sy thay thé cho cac héa chét truyén thdng. Patent M§ s6 5,215,747 (don My
twong tmg c6 sb cong bé WO 93/15611) md ta cac ché pham gdm c6 Bacillus subtilis
(thuéc diét ndm sinh hoc) va céc thudc diét nAm hoa hoc dé lam ting su bao vé tbng thé
khoi céc lodi nAm gy bénh & cay.

JP 2006 347885 boc 16 ché phdm chira chiing B. subtilis (D747) va céc chét diét
ném héa hoc tao ra tac dung diét ndm hiép ddng. WO 2007/149817 boc 10 t6 hop gdm tac
nhan kiém so4t sinh hoc tao bao ti Két hop véi thudc trir sdu. US 6,406,690 chi ra rﬁng bao
t& Bacillus firmus CNCM 1-1582 c6 hoat tinh diét giun tron (toan bo tai licu).



28834

Ban chit k§ thuit clia sing ché

Céc ché phim duge md ta khi c6 mit giun tron ky sinh cdy va/hodc trong cac diéu
kién ap lyc cia bénh do cac loai nim gay bénh tao ra, céi thién tbng thé stc sbng va ning
suét cia cdy bang cach két hop céc lugng hitu hiéu vé mit néng nghiép cua it nhit mét tac
nhan kidm soét sinh hoc va it nhit mdt tac nhan kiém soat con trung. T4c nhin kiém soat
sinh hoc ¢6 thé 1a it nhit mot vi khudn tao bao tir ¢6 loi cho ndng nghiép da dugc ching
minh va, 1y tudng 13, kha ning dinh cu & hé r& clia cdy. Tac nhan kiém so4t con trung c6
thé 14 it nhit mot thude diét con tring héa hoc ma, dit ¢6 hoat tinh diét ndm hoc hoat tinh
diét giun tron tryc tiép da dugc chiing minh hay khong, nhung ciing c¢6 kha ning lam téng
khéi lwong hé ré cay da duge chimg minh d6i v6i cay dugc tmg dung. Cac ché phim theo
sang ché ¢6 wu diém 1a hodc dugc diéu ché thanh ché phdm don 1&, 6n dinh c6 thoi han st
dung co thé chap nhan dugc vé mit ndng nghiép hodc duge két hop vao Itc st dung (vi du,
hdn hop chira trong thing).

Céc ché phim theo sang ché dugc mo ta dic trung béi phan yéu cau bao ho.

Céc ché phém dwgc md ta & ddy thé hién hoat tinh diét con tring, diét giun tron, diét
ve hodc di¢t nim trong viéc xtt 1y cdy, cac by phan ctia cdy hodc vat li¢u nhan giéng cay &
cac muc d0 cao dang ngac nhién, do tac dung hi€p ddng giita tac nhan kiém soét sinh hoc
va cac tac nhén kiém soét con tring hodc cac thudc diét ndm, isoflavon hodc cac nguyén

liéu cdy vao dét trong duge mo ta & day.

Cac phuong phép xu ly hat gidng va/hodc cay cling dugc d& xuét. Phuong phép nay
bao gdm céc buéce (a) cung chp ché phim chira lugng hitu hiéu cua tic nhan kiém soat sinh
hoc va it nhit mot téc nhan kiém soat con tring va (b) img dung ché pham vao cay. Céc
ché phdm nay c6 thé dugc tng dung theo bét ky phuong phap nao dugc mong mudn, nhu &
dang cua 16p phu hat gibng, phun thdm wét dat trong, va/hoic truc tiép trong ludng va/hodc
nhu chit phun vao 14 va duge tmg dung truée khi moc mam, sau khi moc mim hoic ca
trude va sau khi moc mam. Néi theo cach khéc, ché phim nay c6 thé dugc tmg dung db6i
v6i hat giéng, cy hogc d6i véi qua cia cay hodc d6i voi dét trdng, trong d6 cdy dang sinh
trudng hodc trong do cdy dugc mong mubn dé sinh truéng.

M6 ta chi tiét sing ché
Céc khia canh da duoc dé cap & trén va céc khia canh khac s& duge gidi thich chi

tiét trong phan md ta chi tiét va cac vi du duge boc 10 dudi day.
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D3 phat hién ra ring céc ché phim dugc mo ta & day tao ra stic séng va ning suét
cua cdy trong cac moi trudng bi pha hoat boi giun tron va nim 16n hon so véi mirc d6 duge
mong doi khi itng dung tdc nhén kiém so4t sinh hoc hoic tac nhan kiém soét con tring mot
minh. It nhit mot s6 trong céc tac nhan kiém soat con tring dugc md ta & day da duoc thé
hién 1a cung cip khéi lugng r& dugc gia ting, thim chi khi khong c6 sirc ép do con tring
ma d4 1am gia ting khéi luong r& dAn dén sy tdn tai clia vi khuin c6 ich trong ving ré dugc
cai thién ma, ndi cach khac, 13 lam gidm nhiing tdn tai tong thé vé sirc séng va ning sut
cta vu mua do bai giun tron hodc ném ky sinh cdy gy ra. Ciing véi su két hop vt 1y clia
c4c thanh phén nay trong khi xtt Iy cly va vat liéu ciy, theo mdt phuong 4n dugc uu tién,
cic ché phim dugc mo ta & day da dugc didu ché dé tao ra mdi trudng 6n dinh cho céc tac
nhan kidm so4t sinh hoc séng nhu vi khun tao bao tit, dinh cu & ré. Céc chét phy gia khac
nhau ¢6 thé dugc thém vao mdi ché phém thudc sang ché tuy thudc vao cac déc tinh dugc
mong mubn dbi v6i hdn hop phdi ché cudi cling ma c6 do bn dinh vat 1y va héa hoc can
thiét dé san xuét mot san pham kha thi trong thuong mai.

Céc ché phim dugc mo ta & day t6t hon 1a bao gdm it nhit mot tc nhan kiém soat
sinh hoc. Tac nhan kiém so4t sinh hoc ding dé chi it nhat mot vi khuén tao bao tir c6 ich
cho nong nghiép da chung minh. Uu tién 13, it nh4t mot vi khuén tao bao tir 14 vi khuén
dinh cu & ré (vi du rhizobacterium). Lgi ich ndng nghiép dwa vao kha ning cta vi khuén dé
cung cip su bao vé vu mua khoéi nhiing tic dong co6 hai ciia nidm gy bénh & cdy va/hodc
cac dong vat dé trong dAt nhu cac dong vét thude vé nganh Giun tron hodc Giun nhiéu to.
Su bao vé chéng lai cdc giun tron va nim ky sinh cay c6 thé xay ra qua chitin phan giai,
protein phén giai, colagen phan giéi, hodc cac chét phu gia khac c6 hai cho cdc dng vat dé
trong dit nay va/hodc céc quén thé vi khuén c6 hai. Su bao vé bd sung co thé truc tiép nhu
su san xuét ciia cac chit héa hoc c6 d6 doc hai cép tinh d6i v6i cac loai gay hai cay hodc
khong tryc tiép nhu sy cam mg cta toan cdy dap ng sy cho phép cy dé bao vé cho chinh
né khoi hu hai bi gy ra bdi céc thé sinh bénh & cay. Vi khudn thich hop thé hién cac dac

tinh diét giun tron va diét nim nay c6 thé bao gdm cac thanh vién thudc nhom B.

Nhém B: Bacillus agri, Bacillus aizawai, Bacillus albolactis, Bacillus
amyloliquefaciens, Bacillus firmus, Bacillus coagulans, Bacillus endoparasiticus, Bacillus
endorhythmos, Bacillus firmus, Bacillus kurstaki, Bacillus lacticola, Bacillus lactimorbus,
Bacillus lactis, Bacillus laterosporus, Bacillus lentimorbus, Bacillus licheniformis, Bacillus

megaterium, Bacillus medusa, Bacillus metiens, Bacillus natto, Bacillus nigrificans,
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Bacillus popillae, Bacillus pumilus, Bacillus siamensis, Bacillus sphaericus, Bacillus spp.,
Bacillus subtilis, Bacillus thuringiensis, Bacillus uniflagellatus, cdng cac loai vi khuin
duoc liét ké trong sw phan loai thudc giéng Bacillus trong “Bergey’s Manual of Systematic
Bacteriology, First Ed. (1986)” mot minh hodc trong t6 hop.

Ngoai ra nhém B bao gbm thém Bacillus cereus.

Theo phuong 4n uu tién déc biét, tdc nhén kiém so4t sinh hoc diét giun tron co it
nhét mot bao tir B. firmus CNCM 1-1582 va/hodic bao tir ctia ching B. cereus CNCM 1-
1562 nhu dugc boc 16 trong patent M§ sb 6,406,690, ma dugc dua vao day dé tham khao.
Trong cac phuwong an uu tién khéc, vi khudn c6 ich cho nong nghiép cb it nhit mot B.
amyloliquefaciens IN937a, it nhét mét ching Bacillus subtilis ky hiéu GB03, hodc it nhét
mét chiing B. pumilus ky hiéu GB34. Céc tb hop ciia bdn loai vi khuan duoc liét ké & trén,
cling nhu vi khuén tao bao tir, dinh cu & r& khac da biét thé hién cac dic tinh ¢6 ich cho

nong nghiép dugc mo ta & day.

Céac phuong an dugc dic biét vu tién duge mo ta & day cling la cac ché phim da néu
bao gdm cac thé dot bién clia bao tir B. firmus CNCM 1-1582 va/hodc bao tir cla ching B.
cereus CNCM 1-1562. Céc thé dot bién d6 rat dic biét, ma c6 hoat tinh diét giun tron, diét
cbn trung hodc thic déy su sinh trudng cla cay. Hau hét dugce wu tién dic biét 1a cac thé
dot bién c6 hoat tinh diét giun tron.

Luong cua it nhét mét tac nhan kiém so4t sinh hoc dugc st dung trong céc ché
pham c6 thé thay dbi tiy thudc vao hdn hgp phdi ché cudi cing cling nhu kich ¢& hogc loai
cdy hodc hat giéng dugc st dung. Uu tién 13, it nhét mdt tac nhan kiém soét sinh hoc trong
céc ché phim c6 mit uwéc lugng khoang 2% khéi luong/khdi lugng dén khoang 80% khbi
lwong/khdi luong ciia toan bd hdn hop phdi ché. Ut tién hon 14, it nhét mot téc nhan kiém
soat sinh hoc dugc sir dung trong cic ché phim véi lugng khoang 5% khdi lwong/khbi
lwong va hdu hét wu tién 1a khoang 10% khdi lugng/khdi luong dén khoang 60% khéi
lwong/khéi lwgng theo trong lugng cua toan bd hdn hop phbi ché.

Céc ché phdm dugc mo ta & day con bao gbm it nhit mot tc nhan kiém soat con
trung. Theo phuong an uu tién, tac nhan kiém soét con tring c6 thé 13 hop chit hoa hoc
diét con trung bét ky hoic ché phim c6 hoat tinh diét con trung, nhung khong c6 hoat tinh
diét giun tron hodc diét nim truc tiép va khong c6 hoat tinh c6 hai d6i véi tac nhan kiém
so4t sinh hoc duoc st dung, va uu tién 14 cling c6 kha ning duoc bd sung dé 1am gia tang
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khéi lugng ré theo su ting dung. Theo phuong 4n khéc, cic ché phim c6 thé bao gdm it
nhit mot hop chét hoa hoc bd sung ma thé hién céc dic tinh diét giun tron hodc diét ném.
Céc ché phém nhu thé c6 thé c6 ich céc ving dia hinh ¢6 mat do cia do giun tron cao hodc
dé cung cAp hoat tinh diét nim bd sung chéng lai 4p lyc bénh ning do nidm. Céy hoic vat
lidu cay c6 thé dugc xir Iy riéng 1¢ hodc dbng thoi véi tac nhan kiém soat diét giun tron
hodc diét nim.

Céc tac nhan kiém soat con tring thich hop 1a cac hop chét cta cac nhom (I1) dén
(122) sau day:

Céc thanh phan hoat tinh dugc chi 1 trong phin mo ta bing “tén chung” cua ching
duoc biét dén, vi du, “The Pesticide Manual”, 13th Ed., British Crop Protection Council
2003, va theo trang web http://www.alanwood.net/pesticides.

(I11) C4c chét i ché axetylcholinsteraza (AChE), vi du:

cac carbamat, vi du alanycarb, aldicarb, aldoxycarb, allyxycarb, aminocarb, bendiocarb,
benfuracarb, bufencarb, butacarb, butocarboxim, butoxycarboxim, carbaryl, carbofuran,
carbosulfan, cloethocarb, dimetilan, ethiofencarb, fenobucarb, fenothiocarb, formetanat,
furathiocarb, isoprocarb, metam-natri, methiocarb, methomyl, metolcarb, oxamyl,
pirimicarb, promecarb, propoxur, thiodicarb, thiofanox, trimetacarb, XMC, va xylylcarb;

hodc

céc phosphat hitu co, vi du axephat, azamethiphos, azinphos (-metyl, -etyl), bromophos-
etyl, bromfenvinfos (-metyl), butathiofos, cadusafos, carbophenothion, cloetoxyfos,
clofenvinphos, clomephos, clopyrifos (-metyl/-etyl), coumaphos, xyanofenphos,
xyanophos, clofenvinphos, ~demeton-S-metyl, ~demeton-S-metylsulphon, dialifos,
diazinon, diclofenthion, diclovos/DDVP, dicrotophos, dimetoat, dimetylvinphos,
dioxabenzofos, disulfoton, EPN, ethion, ethoprophos, etrimfos, famphur, fenamiphos,
fenitrothion, fensulfothion, fenthion, flupyrazofos, fonofos, formothion, fosmethilan,
fosthiazat, heptenophos, iodofenphos, iprobenfos, isazofos, isofenphos, isopropyl, O-
salixylat, isoxathion, malathion, mecarbam, metacrifos, metamidophos, methidathion,
mevinphos, monocrotophos, naled, ometoat, oxydemeton-metyl, parathion (-metyl/-etyl),
phenthoat, phorat, phosalon, phosmet, phosphamidon, phosphocarb, phoxim, pirimiphos
(-metyl/-etyl), profenofos, propaphos, propetamphos, prothiofos, prothoat, pyraclofos,
pyridaphenthion, pyridathion, quinalphos, sebufos, sulfotep, sulprofos, tebupirimfos,
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temephos, terbufos, tetrachlorvinphos, thiometon, triazophos, triclofon, vamidothion, va

imicyafos.
(12) Céc chat di khang kénh clorit dugc didu tiét béi GABA, vi du:

céc clorin hitu co, vi du campheclo, clodan, endosulfan, gamma-HCH, HCH, heptaclo,

lindan, va metoxyclo; hodc

cac fiprol (phenylpyrazol), vi du axetoprol, ethiprol, fipronil, pyrafluprol, pyriprol, va

vaniliprol.

(I3) Céc chét chin kénh natri phu thuc céc téc nhan diéu bién/dién 4p kénh natri, vi
du:

cac pyrethroid, vi du acrinathrin, allethrin (d-cis-trans, d-trans), beta-cyfluthrin,
bifenthrin, bioallethrin, ddng phan bioallethrin S-xyclopentyl, bioethanomethrin,
biopermethrin, bioresmethrin, chlovaporthrin, cis-cypermethrin, cis-resmethrin, cis-
permethrin, clocythrin, xycloprothrin, cyfluthrin, xyhalothrin, cypermethrin (alpha-, beta-
, theta-, zeta-), cyphenothrin, deltamethrin, empenthrin (ddng phan 1R), esfenvalerat,
etofenprox, fenfluthrin, fenpropathrin, fenpyrithrin, fenvalerat, flubrocythrinat,
flucythrinat, flufenprox, flumethrin, fluvalinat, fubfenprox, gamma-xyhalothrin,
imiprothrin, kadethrin, lambda-xyhalothrin, metofluthrin, permethrin (cis-, trans-),
phenothrin (ddng phén trans 1R), prallethrin, profluthrin, protrifenbut, pyresmethrin,
resmethrin, RU 155235, silafluofen, tau-fluvalinat, tefluthrin, terallethrin, tetramethrin
(ddng phén -1R-), tralomethrin, transfluthrin, ZXI 8901, pyrethrin (pyrethrum),
eflusilanat; '

DDT; hoac metoxyclo.
(14) Céc chit dbi khang/co chi van thy thé nicotinergic axetylcholin, vi du:

clonicotinyl, vi du axetamiprid, clothianidin, dinotefuran, imidacloprid, imidaclothiz,
nitenpyram, nithiazin, thiacloprid, thiamethoxam, AKD-1022, nicotin, bensultap, cartap,

thiosultap-natri, va thiocylam.
(15) Céc tac nhan diéu bién (co chi vén) thy thé allosteric axetylcholin, vi du:
céac spinosyn, vi du spinosad va spinetoram.

(16) Céc chét hoat héa kénh clorit, vi du:
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mectin/macrolit, vi du abamectin, emamectin, emamectin benzoat, ivermectin,

lepimectin, va milbemectin; hodc

(I7) Céc chét tuong tw hormon juvenin, vi du hydropren, kinopren, methopren,

epofenonan, tripren, fenoxycarb, pyriproxifen, va diofenolan.

(I8) Céc thanh phdn hoat tinh v6i co ché tic dung chua biét hogc khong rd rang, vi
du:

cac tac nhan tach khi, vi du metyl bromit, clopicrin va sulfuryl florit;

cac chat chong thém an c6 chon loc, vi du cryolit, pymetrozin, pyrifluquinazon va

flonicamid; hodc
céc chét trc ché sy sinh trudng cia ve, vi du clofentezin, hexythiazox, etoxazol.

(19) Céc chét tic ché su phosphoryl héa oxy hda, cac chit gay rbi loan ATP, vi du:
diafenthiuron,;
cac hgp chét hitu co thiée, vi du azoxyclo thiéc, cyhexa thiéc va fenbuta thiéc oxit; hodc
propargit, tetradifon.

(110) Céc chét khir ghép sy phosphoryl héa oxy hoa tic dung bing céach lam rdi
loan gradien proton H, vi du clofenapyr, binapacryl, dinobuton, dinocap va DNOC.

(I11) Cac chit gay rdi loan thudc vi khuén cta mang rudt con trung, vi du céc

ching Bacillus thuringiensis.

(I12) Céc chat trc ché sinh tdng hop chitin, vi du cac benzoylure, vi du bistrifluron,
clofluazuron, diflubenzuron, fluazuron, fluxycloxuron, flufenoxuron, hexaflumuron,

lufenuron, novaluron, noviflumuron, penfluron, teflubenzuron hoéc triflumuron.
(113) Buprofezin.
(114) Chc chét trc ché su rung 16ng, vi du cyromazin.
(I115) Céc chit co chli véan/chét gay rbi loan ecdyson, vi dy:

diaxylhydrazin, vi du chromafenozit, halofenozit, metoxyfenozit, tebufenozit, va
Fufenozit (JS118); hodc

azadirachtin.
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(I16) Céc co chil van octopaminergic, vi du amitraz.

(I117) Céc chét wc ché van chuyén electon ving I11/chét tc ché van chuyén electron
ving II, vi du hydrametylnon; acequinoxyl; fluacrypyrim; hodc cyflumetofen va

cyenopyrafen.
(118) Céc chét uc ché van chuyén electron, vi du:

cic chit tc ché van chuyén electron viung I, tr nhém thudc diét ve METI, vi du
fenazaquin, fenpyroximat, pyrimidifen, pyridaben, tebufenpyrad, tolfenpyrad, va rotenon;

hodc
céc chét chin kénh natri phu thudc dién ap, vi du indoxacarb va metaflumizon.

(I19) Cac chét e ché sinh téng hop axit béo, vi du cac dAn xuét cua axit tetronic,

vi du spirodiclofen va spiromesifen; hodc
cac dan xuit cla axit tetramic, vi du spirotetramat.
(120) Céc chat trc ché thudc noron v6i co ché tic dung chua bi€t, vi du bifenazat.

(I21) Cac chét tac dong thu thé ryanodin, vi du cac diamit, vi du flubendiamit,
(R),(S)-3-clo-N'-{2-metyl-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl|phenyl}-N-(1-metyl-2-
metylsulphonyletyl)phtalamit, phtalamit (Rynaxypyr), hodc cyantraniliprol (cyazypyr).

(122) Céc thanh phdn hoat tinh khic v6i co ché tac dung chua biét, vi du
amidoflumet, benclothiaz, benzoximat, brompropylat, buprofezin, chinomethionat,
clodimeform, clobenzilat, clothiazoben, xyclopren, dicofol, dicyclanil, fenoxacrim,
fentrifanil, flubenzimin, flufenerim, flutenzin, gossyplure, japonilure, metoxadiazon, dau
thd, kali oleat, pyridalyl, sulfluramid, tetrasul, triarathen hodc verbutin; ho&c mét trong sd

céc hop chét hoat tinh da biét sau day:

4-{[(6-brompyrid-3-yl)metyl](2-floetyl)amino} furan-2(SH)-on  (dugc biét tr WO
2007/115644), 4-{[(6-flopyrid-3-yl)metyl](2,2-difloetyl)amino} furan-2(SH)-on  (dugc
biét tr WO 2007/115644), 4-{[(2-clo-1,3-thiazol-5-yl)metyl](2-floetyl)amino}furan-
2(5H)-on  (dugc biét tr WO 2007/115644), 4-{[(6-clopyrid-3-yl)metyl](2-
floetyl)amino} furan-2(5SH)-on (duoc biét tr WO 2007/ 115644), 4-{[(6-clopyrid-3-
yDmetyl](2,2-difloetyl)amino} furan-2(SH)-on dugc biét tr WO 2007/115644), 4-{[(6-
clo-5-flopyrid-3-yl)metyl](metyl)amino} furan-2(SH)-on  (dugc biét tr WO
2007/115643), 4-{[(5,6-diclopyrid-3-yl)metyl](2-floetyl)amino} furan-2(5H)-on (dugc
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biét tr WO 2007/115646), 4-{[(6-clo-5-flopyrid-3-yl)metyl](xyclopropyl)amino}furan-
2(5H)-on (duoc biét tur WO 2007/115643), 4-{[(6-clopyrid-3-
yDmetyl](xyclopropyl)amino } furan-2(SH)-on (duoc biét tir EP-A-0 539 588), 4-{[(6-
clopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (dugc biét tir EP-A-0 539 588), [(6-
clopyridin-3-yl)metyl](metyl)oxido-A*-sulfanylidenxyanamit  (duogc biét tr WO
2007/149134), [1-(6-clopyridin-3-yl)etyl](metyl)oxido-A*-sulfanylidenxyanamit (dugc
biét tir WO 2007/149134) va cac ddng phan phi dbi hinh (A) va (B) clia né

CH, (;,H3
| N ,SiCH3 | N ' ,SiCHs
_ @) TTI P @) TTI
Cl N CN Cl N CN
(A) B)

(cling duge biét tir WO 2007/149134), [(6-triflometylpyridin-3-yl)metyl](metyl)oxido-A*-
sulfanylidenxyanamit (dugc biét tr WO 2007/095229), hodc [1-(6-triflometylpyridin-3-
yDetyl](metyl)oxido-A*-sulfanylidenxyanamit (dugc biét tr WO 2007/149134) va céc
ddng phén phi dbi hinh (C) va (D) ctia né, d6 1a Sulfoxaflo

CH CH

3 H 3
| N / SiCHa I XN : > SiCH3
P 0] ITI P 0] ITI
F.C N CN F.C N CN
©) (D)

(ciing dugc biét tir WO 2007/149134).

‘Theo phuong &n uu tién khdc, cac ché pham theo sang ché bao gdm tac nhan kiém
soat sinh hoc, d6 1a bao ti cia ching Bacillus cereus CNCM 1-1562 va it nhét mot thudc
diét nAm dugc lua chon tir tic nhan kiém so4t con tring duoc Iwa chon tir cac nhém (I1)
dén (122).

Theo mot phwong an wu tién, tac nhin kiém soat con tring dugc Iya chon tir nhém:
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Clothianidin, imidacloprid, thiacloprid, thiamethoxam, axetamiprid, methiocarb,
thiodicarb, beta-cyfluthrin, cyfluthrin, deltamethrin, tefluthrin, indoxacarb, spinosad,
spinetoram, fipronil, ethiprol, emamectin-benzoat, avermectin,  spirodiclofen,
spiromesifen, spirotetramat, flubendiamit, (R),(S)-3-clo-N!-{2-metyl-4-[1,2,2,2-tetraflo-1-
(triflometyl) etyl] phenyl}-N2-(1-metyl-2-metylsulphonyletyl)phtalamit, —phtalamit
(Rynaxypyr), hodc Cyantraniliprol (Cyazypyr), sulfoxaflo,

Theo mdt phuong an wu tién, tic nhan kiém soat con trung 14 transfluthrin.

Theo phuong 4n uu tién khac, tdc nhan kiém soat con tring duwgc lwa chon tir
nhém: 4-{[(6-brompyrid-3-yl)metyl](2-floetyl)amino} furan-2(SH)-on (dugc biét tr WO
2007/115644), 4-{[(6-flopyrid-3-yl)metyl](2,2-difloetyl)amino} furan-2(SH)-on (dugc
biét tr WO 2007/115644), 4-{[(2-clo-1,3-thiazol-5-yl)metyl](2-floetyl)amino}furan-
2(5H)-on (duwgc Dbiét tr WO 2007/115644), 4-{[(6-clopyrid-3-yl)metyl](2-
floetyl)amino} furan-2(5H)-on (duoc biét tr WO 2007/ 115644), 4-{[(6-clopyrid-3-
yl)metyl](2,2-difloetyl)amino} furan-2(5H)-on dugc biét tr WO 2007/115644), 4-{[(6-
clo-5-flopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (duoc biét tr WO
2007/115643), 4-{[(5,6-diclopyrid-3-yl)metyl](2-floetyl)amino} furan-2(SH)-on (dugc
biét tr WO 2007/115646), 4-{[(6-clo-5-flopyrid-3-yl)metyl](xyclopropyl)amino}furan-
2(5H)-on (dugc biét tur WO 2007/115643), 4-{[(6-clopyrid-3-
yl)metyl](xyclopropyl)amino} furan-2(5H)-on (duoc biét tir EP-A-0 539 588), 4-{[(6-
clopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (duoc biét tir EP-A-0 539 588).

Céac tac nhan kiém soat con trung dugc wu tién dic biét la clothianidin,

imidacloprid, thiacloprid, thiamethoxam, va axetamiprid.
Téc nhéan kiém soat con tring duoc wu tién rat dic biét 14 imidacloprid.
Téc nhan kiém so4t con tring dugc wu tién rat dic biét khac 1a thiacloprid.
Téc nhan kiém soat con trung dugc uu tién rat dic biét khac 13 thiamethoxam.
Téc nhan kiém soét c6n tring duge uu tién rat ddc biét khac 1 axetamiprid.
Téc nhéan kiém so4t con tring dugc wu tién dic biét nhét 13 clothianidin.

Kha nang cua céac hgp chét neonicotinoid dé 1am ting su sinh trudng cia cly, bao
g?)m ca sy phat trién cia hé thoéng ré, sy ddoc 14p cla hoat tinh diét cac loai gy hai cla
chiing dugc mé ta thém trong patent My s6 6,753,296.

-12-
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Theo phuong an khéc, céc ché phim thudc séng ché tiy ¥ bao gdm ca hop chét hoa
hoc bd sung ¢6 hoat tinh diét giun tron truc tiép duoc st dung trong td hop véi mot tac
nhéan kiém soét sinh hoc va it nhét mot trong sb cc tac nhén kiém soat con tring khong c6
hoat tinh diét giun tron dugc liét ké & trén. Céc tac nhén kiém soét con trung thudc giun
tron thich hop bao gdm ci céc thudc diét giun tron khéng sinh nhu abamectin; cic thudc
diét giun tron carbamat nhu benomyl, carbofuran, carbosulfan, va cloethocarb; cac thubc
diét giun tron oxim carbamat nhu alanycarb, aldicarb, aldoxycarb, oxamyl; cac thubc diét
giun tron phosphorus hitu co nhu diamidafos, fenamiphos, fosthietan, phosphamidon,
cadusafos, clopyrifos, diclofenthion, dimetoat, ethoprophos, fensulfothion, fosthiazat,
heterophos, isamidofos, isazofos, methomyl, phorat, phosphocarb, terbufos, thiodicarb,
thionazin, triazophos, imicyafos, va mecarphon. Céc tac nhén kiém soat con tring thudc
giun tron thich hop khac bao gém axetoprol, benclothiaz, clopicrin, dazomet, DBCP,
DCIP, 1,2-diclopropan, 1,3-diclopropen, furfural, iodometan, metam, metyl bromit, metyl

isothioxyanat, va cac xylenol.

Luong cua it nhit mdt tc nhan kiém soét con tring dugc sit dung trong cic ché
phim c6 thé thay d6i phu thudc vao hdn hop phdi ché cudi ciing ciing nhu kich c& cta ciy
va hat giéng can dugc xir ly. Uu tién 14, it nhét mot tac nhan kiém soat con tring hodc
thube diét ndm c6 mit v6i luong khoang 1% khéi lugng/khéi lugng dén khoang 80% khoi
lwong/khdi lugng dua trén toan b hén hop phdi ché. Uu tién hon 14, téc nhan kiém soét
con trang hodic thube diét nim c6 mit véi lugng khoang 5% khéi luong/khéi lwong dén
khoang 60% khéi luqng/khéi lugng va uu tién nhét 1 khoang 10% khéi luqng/khéi luong
dén khoang 50% khédi luong/khdi lugng.

Thong thudng, ty 16 cia tac nhan kiém so4t sinh hoc ddi véi tac nhén kiém soat con
tring ndm trong pham vi ctia 100:1 va 1:100. Uu tién 1, ty 1€ nam trong pham vi cta 50:1
va 1:50. Céc pham vi ty 1& nay dugc dya trén sy tiéu thy ma ché pham bao tir ciia tic nhan
kidm soat sinh hoc chtra 10'! /g. Néu céc ché phAm bao tir thay ddi vé mat do, cac ty 1¢ phai
duoc 1am thich Gng phil hop véi cée pham vi ty 1& duge ligt ké & trén. Ty 1€ 1a 100:1 nghia
12 100 phan trong lugng ciia cac ché phim bao tir ciia téc nhan kiém soét sinh hoc trén 1
phén trong lugng clia tac nhén kiém soét con trung hodc thubc diét nim.

Ngodi ra, céc ché phdm dugc md ta & ddy chira mot hoge nhiéu thude diét ndm. Cac
thubc diét nim nay c6 thé duoc Iya chon tir cac danh sach (F1) dén (F14):
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(F1) Cac chat Grc ché su téng hop axit nucleic, vi du benalaxyl, benalaxyl-M,
bupirimat, clozylacon, dimethirimol, ethirimol, furalaxyl, hymexazol, metalaxyl,

metalaxyl-M, ofurace, oxadixyl va axit oxolinic.

(F2) Cac chét tc ché su phan bao c6 to va sy phén chia té bao, vi du benomyl,
carbendazim, clofenazol, diethofencarb, ethaboxam, fuberidazol, pencycuron,

thiabendazol, thiophanat, thiophanat-metyl va zoxamit.

(F3) Céc chét tic ché sy ho hép, vi du diflumetorim dung lam chét wrc ché ho hép
CI; bixafen, boscalid, carboxin, fenfuram, flutolanil, fluopyram, furametpyr,
furmexyclox, isopyrazam (thanh phin 9R), isopyrazam (thanh phdn 9S), mepronil,
oxycarboxin, penthiopyrad, thifluzamit dung lam chét &rc ché ho hip CII; amisulbrom,
azoxystrobin, cyazofamid, dimoxystrobin, enestroburin, famoxadon, fenamidon,
fluoxastrobin,  kresoxim-metyl, = metominostrobin,  orysastrobin, picoxystrobin,

pyraclostrobin, pyribencarb, trifloxystrobin nhu chit trc ché hd hip CIIL.

(F4) Cac hop chét c6 kha ning tac dung nhu chit khong ghép nbi, gidng nhu vi dy
binapacryl, dinocap, fluazinam va meptyldinocap.

(F5) Cac chét rc ché sy san xult ATP, vi du fentin axetat, fentin clorit, fentin

hydroxit, va silthiofam.

(F6) Cac chét tc ché sinh téng hop axit amin vd/hodc protein, vi du andoprim,
blasticidin-S, cyprodinil, kasugamycin, kasugamycin hydroclorit hydrat, mepanipyrim va
pyrimethanil.

(F7) Céac chit e ché su tai nap tin hiéu, vi du fenpiclonil, fludioxonil va

quinoxyfen.

(F8) Céc chit tc ché sy tong hop lipit va mang nhdy, vi du biphenyl, clozolinat,
edifenphos, etridiazol, iodocarb, iprobenfos, iprodion, isoprothiolan, procymidon,
propamocarb, propamocarb hydroclorit, pyrazophos, tolclofos-metyl va vinclozolin.

(F9) Cac chét tic ché sinh tong hop ergosterol, vi du aldimorph, azaconazol,
bitertanol, bromuconazol, cyproconazol, diclobutrazol, difenoconazol, diniconazol,
diniconazol-M, dodemorph, dodemorph axetat, epoxiconazol, etaconazol, fenarimol,
fenbuconazol, fenhexamid, fenpropidin, fenpropimorph, fluquinconazol, flurprimidol,
flusilazol, flutriafol, furconazol, furconazol-cis, hexaconazol, imazalil, imazalil sulfat,
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imibenconazol, ipconazol, metconazol, myclobutanil, naftifin, nuarimol, oxpoconazol,
paclobutrazol, pefurazoat, penconazol, piperalin, prochloraz, propiconazol,
prothioconazol, pyributicarb, pyrifenox, quinconazol, simeconazol, spiroxamin,
tebuconazol, terbinafin, tetraconazol, triadimefon, triadimenol, tridemorph, triflumizol,

triforin, triticonazol, uniconazol, viniconazol va voriconazol.

(F10) Cac chat trc ché sy téng hop thanh t& bao, vi du benthiavalicarb,
dimethomorph, flumorph, iprovalicarb, mandipropamid, polyoxins, polyoxorim,

prothiocarb, validamycin A, va valiphenal.

(F11) Céc chét &rc ché sinh tbng hop melanin, vi du carpropamid, diclocymet,

fenoxanil, phthalit, pyroquilon va tricyclazol.

(F12) Cac hop chét c6 kha ning tao ra su bao vé vat chu, nhu vi du acibenzolar-S-

metyl, probenazol, va tiadinil.

(F13) Céc hop chét c6 thé c6 tic dung & nhiéu vi tri, nhu vi du hdn hop bordeaux,
captafol, captan, clothalonil, ddng naphthenat, ddng oxit, ddng oxyclorit, céc ché phim
ddng nhu ddng hydroxit, ddng sulphat, diclofluanid, dithianon, dodin, bazo khong dodin,
ferbam, flofolpet, folpet, guazatin, guazatin axetat, iminoctadin, iminoctadin albesilat,
iminoctadin triaxetat, mancopper, mancozeb, maneb, metiram, metiram kém, oxin-déng,
propamidin, propineb, luu huynh va cac ché phdm cta luu huynh bao gdm canxi
polysulphit, thiram, tolylfluanid, zineb va ziram.

(F14) Cac hop chat khac nhu, vi du 2,3-dibutyl-6-clothieno[2,3-d]pyrimidin-
4(3H)-on, etyl (2Z)-3-amino-2-xyano-3-phenylprop-2-enoat, BYF 14182: (N-[2-(1,3-

dimetylbutyl)phenyl]-5-flo-1,3-dimetyl-1H-pyrazol-4-carboxamit), N-{2-[1,1'-
bi(xyclopropyl)-2-yl]phenyl}-3-(diflometyl)- 1-metyl- 1H-pyrazol-4-carboxamit, 3-
(diflometyl)-1-metyl-N-(3',4',5'-triflobiphenyl-2-yl)- IH-pyrazol-4-carboxamit, 3-

(diflometyl)-N-[4-flo-2-(1,1,2,3,3,3-hexaflopropoxy)phenyl]-1-metyl-1H-pyrazol-4-

carboxamit, (2E)-2-(2-{[6-(3-clo-2-metylphenoxy)-5-flopyrimidin-4-ylJoxy } phenyl)-2-
(metoxyimino)-N-metyletanamit, (2E)-2-{2-[({[(2E,3E)-4-(2,6-diclophenyl)but-3-en-2-
yliden]amino} oxy)metyl]-phenyl}-2-(metoxyimino)-N-metyletanamit, ~ 2-clo-N-(1,1,3-
trimetyl-2,3-dihydro-1H-inden-4-yl)pyridin-3-carboxamit, N-(3-etyl-3,5,5-trimetylxyclo-
hexyl)-3-(formylamino)-2-hydroxybenzamit, 5-metoxy-2-metyl-4-(2-{[({(1E)-1-[3-
(triﬂometyl) phenyl]etyliden} amino)oxy]metyl}phenyl)-2,4-dihydro-3H-1,2,4-triazol-3-
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on, (2E)-2-(metoxyimino)-N-metyl-2-(2-{[({(1E)-1-[3-(triflometyl)phenyl]etyl-
iden}amino)oxy]metyl}phenyl)etanamit, (2E)-2-(metoxyimino)-N-metyl-2-{2-[(E)-({1-
[3-(triflometyl)phenyl]etoxy }imino) ~metyl]phenyl}etanamit, (2E)-2-{2-[({[(1E)-1-(3-
{[(E)-1-flo-2-phenyletenyl]oxy } phenyl)-etyliden]amino } oxy)metyl]phenyl}-2-

(metoxyimino)-N-metyletanamit, 1-(4-clophenyl)-2-(1H-1,2,4-triazol-1-
yDxycloheptanol, metyl  1-(2,2-dimetyl-2,3-dihydro-1H-inden-1-yl)-1H-imidazol-5-
carboxylat, N-etyl-N-metyl-N'-{2-metyl-5-(triflometyl)-4-[3-
(trimetylsilyl)propoxy]phenyl}imidoformamit, N'-{5-(diflometyl)-2-metyl-4-[3-
(trimetylsilyl)propoxy]phenyl}-N-etyl-N-metylimidoformamit, O-{1-[(4-
metoxyphenoxy)metyl]-2,2-dimetylpropyl} 1H-imidazole-1-carbothioat, N-[2-(4-{[3-(4-
chlorophenyl)prop-2-yn-1-yl]oxy}-3-metoxyphenyl)etyl]-N>-(metylsulfonyl)valinamit, 5-
clo-7-(4-metylpiperidin-1-y1)-6-(2,4,6-triflophenyl)[ 1,2,4]triazolo[ 1,5-a]pyrimidin, 5-
amino-1,3,4-thiadiazol-2-thiol, propamocarb-fosetyl, 1-[(4-metoxyphenoxy)metyl]-2,2-
dimetylpropyl 1H-imidazol-1-carboxylat, 1-metyl-N-[2-(1,1,2,2-tetrafloetoxy)phenyl]-3-
(triflometyl)-1H-pyrazol-4-carboxamit,  2,3,5,6-tetraclo-4-(metylsulfonyl)pyridin,  2-
butoxy-6-iot-3-propyl-4H-chromen-4-on, 2-phenylphenol va cac mudi, 3-(diflometyl)-1-
metyl-N-[2-(1,1,2,2-tetrafloetoxy)phenyl]-1H-pyrazol-4-carboxamit, 3,4,5-triclopyridin-
2,6-dicarbonitril, 3-[5-(4-clophenyl)-2,3-dimetylisoxazolidin-3-yl]pyridin, ~3-clo-5-(4-
clophenyl)-4-(2,6-diflophenyl)-6-metylpyridazin,  4-(4-clophenyl)-5-(2,6-diflophenyl)-
3,6-dimetylpyridazin, quinolin-8-ol, quinolin-8-ol sulfat (2:1) (mubi), 5-metyl-6-octyl-
3,7-dihydro[1,2,4]triazolo[1,5-a]pyrimidin-7-amin, 5-etyl-6-octyl-3,7-
dihydro[1,2,4]triazolo-[1,5-a]pyrimidin-7-amin, benthiazol, bethoxazin, capsimycin,
carvon, chinomethionat, cloneb, cufraneb, cyflufenamid, cymoxanil, cyprosulfamit,
dazomet, debacarb, dichlorophen, diclomezin, dicloran, difenzoquat, difenzoquat
metylsulphat, diphenylamin, ecomat, ferimzon, flumetover, fluopicolit, floimit,
flusulfamit, flutianil, fosetyl-nhdm, fosetyl-canxi, fosetyl-natri, hexaclobenzen,
irumamycin, isotianil, metasulfocarb, metyl (2E)-2?{2-[({xyclopropyl[(4-
metoxyphenyl)imino]metyl}thio)metyl]phenyl}-3-metoxyacrylat, metyl isothioxyanat,
metrafenon, (5-brom-2-metoxy-4-metylpyridin-3-y1)(2,3,4-trimetoxy-6-metylphenyl)-
metanon, mildiomycin,  tolnifanit,  N-(4-clobenzyl)-3-[3-metoxy-4-(prop-2-yn-1-
yloxy)phenyl]propanamit, N-[(4-clophenyl)(xyano)metyl]-3-[3-metoxy-4-(prop-2-yn-1-
yloxy)phenyl]propanamit, N-[(5-brom-3-clopyridin-2-yl)metyl]-2,4-diclopyridin-3-
carboxamit, N-[1-(5-brom-3-clopyridin-2-yl)etyl]-2,4-diclopyridin-3-carboxamit, N-[1-
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(5-brom-3-clopyridin-2-yl)etyl]-2-flo-4-iodpyridin-3-carboxamit, N-{(Z)-[(xyclopropyl-
metoxy)imino][6-(diflometoxy)-2,3-diflophenyl]-metyl}-2-phenylaxetamit, N-{(E)-
[(xyclopropylmetoxy)imino][6-(diflometoxy)-2,3-diflophenylJmetyl}-2-phenylaxetamit,
natamycin, niken dimetyldithiocarbamat, nitrothal-isopropyl, octhilinon, oxamocarb,
oxyfenthiin, pentaclophenol va céac mudi, phenazin-1-carboxylic axit, phenothrin, axit
cua phospho va cac mudi cta nd, propamocarb fosetylat, propanosin-natri, proquinazid,
pyrrolnitrin, quintozen, S-prop-2-en-1-yl 5-amino-2-(1-metyletyl)-4-(2-metylphenyl)-3-
0x0-2,3-dihydro-1H-pyrazol-1-carbothioat, tecloftalam, tecnazen, triazoxit, trichlamit, 5-
clo-N'-phenyl-N'-prop-2-yn-1-ylthiophen-2-sulfonohydrazit va zarilamid.

Ngoai ra, cac ché phdm dugc md ta & ddy bao gdm tac nhan kiém soat sinh hoc va
it nhit mot thudc diét nAm dugc chon tir nhém gdm (F1) dén (F14).

Ngoai ra, cac ché phém duoc mo ta & day bao gém tac nhan kiém so4t sinh hoc, it
nhéit mot tdc nhan kiém soat con tring dugc lwa chon tr cac nhém (I1) dén (122) va it
nhit mot thudc diét nAm duge chon tir nhém gbm (F1) dén (F14).

Theo phuong an uu tién, cac thudc diét ndm dugc chon tir nhém gdm:

Azoxystrobin, boscalid, byf 14182: (n-[2-(1,3-dimetylbutyl)phenyl]-5-flo-1,3-dimetyl-
1h-pyrazol-4-carboxamit), carbendazim, carboxin, fenamidon, fludioxonil, fluopicolit,
fluoxastrobin, fluquinconazol, flutriafol, ipconazol, iprodion, isotianil, mefenoxam,
metalaxyl, pencycuron, prochloraz, prothioconazol, pyraclostrobin, pyrimethanil,
silthiopham, tebuconazol, thiram, tolylfluanid, triadimenol, triazoxit, trifloxystrobin,

triflumuron, triticonazol,

Theo phuong &n wu tién khéc, thube diét ndm 1a N-{2-[1,1'-bi(xyclopropyl)-2-
yl]phenyl}-3-(diflometyl)-1-metyl-1H-pyrazol-4-carboxamit.

Céc ché phim dugc wu tién duge md ta & day bao gdm tac nhan kiém soét sinh
hoc, d6 12 bio tir ctia chiing Bacillus firmus CNCM 1-1582 va it nhit m¢t thude diét nim
duoc chon tir nhom gdm (F1) dén (F14).

Theo mot phuong an wu tién khéc, cac ché phdm duwgc mo ta & day bao gdm tac
nhan kiém soat sinh hoc, d6 12 bao tir ctia chung Bacillus cereus CNCM 1-1562 va it nhat
mot thube diét ndm duoc chon tir nhém gbm (F1) dén (F14).
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Céac ché phdm dugc uu tién dic biét duge mo ta & ddy bao gdm tac nhan kiém soét
sinh hoc, d6 14 bao tir cta chung Bacillus firmus CNCM 1-1582 va it nhat mt thude diét
ndm dugc chon tir nhém gém: azoxystrobin, boscalid, byf 14182, carbendazim, carboxin,
fenamidon, fludioxonil, fluopicolit, fluoxastrobin, fluquinconazol, flutriafol, ipconazol,
iprodion, isotianil, mefenoxam, metalaxyl, pencycuron, prochloraz, prothioconazol,
pyraclostrobin, pyrimethanil, silthiopham, tebuconazol, thiram, tolylfluanid, triadimenol,

triazoxit, trifloxystrobin, triflumuron, triticonazol.

Céac ché phdm duogc wu tién dwgc md ta & day bao gdm téc nhan kiém soét sinh
hoc va it nhit mot tac nhan kiém so4t con tring 13 cac ché phadm (C1) hoic (C2) hodc ché
phdm bét ky cia (C1-9) dén (C1-10):

(C1) Céc tb hop trong d6 tac nhan kiém so4t sinh hoc 13 bao t& Bacillus firmus
CNCM 1-1582 va téac nhan kiém soét con trung duoc schon tir nhém gém: Clothianidin,
imidacloprid, thiacloprid, thiamethoxam, axetamiprid, methiocarb, thiodicarb, beta-
cyfluthrin, cyfluthrin, deltamethrin, tefluthrin, indoxacarb, spinosad, spinetoram, fipronil,
ethiprol, emamectin-benzoat, avermectin, spirodiclofen, spiromesifen, spirotetramat,
flubendiamit, (R),(S)-3-clo-N!-{2-metyl-4-[1,2,2,2-tetraflo-1-(triflometyl)etyl]phenyl}-
N2-(1-metyl-2-metylsulphonyletyl)phtalamit, phtalamit (Rynaxypyr), hodc
Cyantraniliprol (Cyazypyr), sulfoxaflo, 4-{[(6-brompyrid-3-yl)metyl](2-
floetyl)amino} furan-2(5H)-on (dugc biét tr WO 2007/115644), 4-{[(6-flopyrid-3-
yl)metyl](2,2-difloetyl)amino} furan-2(5SH)-on (duoc biét tr WO 2007/115644), 4-{[(2-
clo-1,3-thiazol-5-yl)metyl](2-floetyl)amino } furan-2(SH)-on  (duoc bift tr WO
2007/115644), 4-{[(6-clopyrid-3-yl)metyl](2-floetyl)amino} furan-2(5H)-on (dugc biét tir
WO 2007/ 115644), 4-{[(6-clopyrid-3-yl)metyl](2,2-difloetyl)amino}furan-2(5H)-on
dugc biét tr WO 2007/115644), 4-{[(6-clo-5-flopyrid-3-yl)metyl](metyl)amino}furan-
2(5H)-on (dugc biét tr WO 2007/115643), 4-{[(5,6-diclopyrid-3-yl)metyl](2-
floetyl)amino} furan-2(5H)-on (dugc biét tir WO 2007/115646), 4-{[(6-clo-5-flopyrid-3-
yl)metyl](xyclopropyl)amino}furan-2(SH)-on (dugc biét tr WO 2007/115643), 4-{[(6-
clopyrid-3-yl)metyl](xyclopropyl)amino} furan-2(5H)-on (dugc biét tir EP-A-0 539 588),
4-{[(6-clopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (dugc biét tir EP-A-0 539 588),
[(6-clopyridin-3-yl)metyl](metyl)oxido-A*-sulfanylidenxyanamit (duoc biét tr WO
2007/149134), [1-(6-clopyridin-3-yl)etyl](metyl)oxido-A*-sulfanylidenxyanamit ~ (duoc
biét tir WO 2007/149134) va cac ddng phan phi dbi hinh (A) va (B) cua no.
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(C2) Céc ché phdm trong d6 tac nhan kiém soat sinh hoc 13 bao ti Bacillus firmus
CNCM 1-1582 va tdc nhin kiém soat con tring dugc lwa chon tr nhém gbm:
Clothianidin, imidacloprid, thiacloprid, thiamethoxam, axetamiprid, methiocarb,
thiodicarb, beta-cyfluthrin, cyfluthrin, deltamethrin, tefluthrin, indoxacarb, spinosad,
spinetoram, fipronil, ethiprol, emamectin-benzoat, avermectin, spirodiclofen,
spiromesifen, spirotetramat, flubendiamit, (R),(S)-3 -clo-N'-{2-metyl-4-[1,2,2,2-tetraflo-1-
(triflometyl)etyl]phenyl}-N?-(1-metyl-2-metylsulphonyletyl)phtalamit, phtalamit
(Rynaxypyr), hodc Cyantraniliprol (Cyazypyr), sulfoxaflo, 4-{[(6-brompyrid-3-
yDmetyl](2-floetyl)amino} furan-2(SH)-on (dugc biét tr WO 2007/115644), 4-{[(6-
flopyrid-3-yl)metyl](2,2-difloetyl)amino} furan-2(5SH)-on (dugc biét tu
WO 2007/115644),  4-{[(2-clo-1,3-thiazol-5-yl)metyl](2-floetyl)amino} furan-2(5H)-on
(dwoc biét tir WO 2007/115644), 4-{[(6-clopyrid-3-yl)metyl](2-floetyl)amino} furan-
2(5H)-on (dugc biét tr WO 2007/ 115644), 4-{[(6-clopyrid-3-yl)metyl](2,2-
difloetyl)amino} furan-2(5H)-on dugc biét tir WO 2007/115644), 4-{[(6-clo-5-flopyrid-3-
yl)metyl](metyl)amino} furan-2(5H)-on (dugc biét tr WO 2007/115643), 4-{[(5,6-
diclopyrid-3-yl)metyl](2-floetyl)amino} furan-2(SH)-on (dugc biét tir WO 2007/115646),
4-{[(6-clo-5-flopyrid-3-yl)metyl](xyclopropyl)amino} furan-2(SH)-on  (dugc biét tir
WO 2007/115643), 4-{[(6-clopyrid-3-yl)metyl](xyclopropyl)amino} furan-2(5H)-on
(dugc biét tir EP-A 0 539 588), 4-{[(6-clopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on
(dwgc  biét tr  EP-A 0539 588), [(6-clopyridin-3-yl)metyl](metyl)oxido-A*-
sulfanylidenxyanamit  (dugc biét tr WO 2007/149134), [1-(6-clopyridin-3-
yDetyl](metyl)oxido-A*-sulfanylidenxyanamit (dugc biét tir WO 2007/149134) va céc
ddng phén phi dbi hinh (A) va (B) cua né.

(C1-1) Cac ché phidm trong d6 tac nhan kiém soat sinh hoc 1a bao t& Bacillus
firmus CNCM 1-1582 va tac nhén kiém so4t con tring bao gom clothianidin.

(C1-2) Céc ché phadm trong d6 tdc nhan kiém soat sinh hoc 13 bao t& Bacillus
firmus CNCM 1-1582 va tac nhéin kiém soét con tring bao gdbm imidacloprid.

(C1-3) Céc ché phim trong d6 tdc nhén kiém soat sinh hoc 13 bao t& Bacillus
firmus CNCM 1-1582 va tdc nhén kidm so4t con trung bao gdm clothianidin va

imidacloprid.
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(C1-4) Cac ché phim trong d6 tac nhan kiém soat sinh hoc 1a bao tir Bacillus
firmus CNCM 1-1582 va tic nhén kidm soat con tring bao gdm clothianidin va B-
cyfluthrin.

(C1-5) Cac ché phim trong d6 tic nhan kiém soat sinh hoc 13 bao tit Bacillus
firmus CNCM 1-1582 va tac nhan kidm so4t con tring bao gdm thiamethoxam va
tefluthrin.

(C1-6) Cac ché phim trong d6 tic nhan kiém soét sinh hoc 14 bao tit Bacillus
firmus CNCM 1-1582 va tac nhan kiém soat cén tring bao gdm clothianidin va
imidacloprid.

(C1-7) Céc ché phim trong d6 tac nhan kiém soét sinh hoc 12 bao tir Bacillus
firmus CNCM 1-1582 va tac nhan kidm soat con tring bao gdm hoac thiodicarb va
imidacloprid hodc thiodicarb va clothianidin.

(C1-8) Céac ché phim trong d6 tac nhén kiém soat sinh hoc 13 bao ti Bacillus
firmus CNCM 1-1582 va tic nhan kiém soat cén tring bao gdm hogc Clothianidin va

fipronil hodc fipronil va imidacloprid.

(C1-9) Cac ché phim trong d6 tic nhan kiém soét sinh hoc 1 bao tit Bacillus
firmus CNCM 1-1582 va tic nhan kiém soét con tring bao gom:

a) clorantraniliprol va

b) imidacloprid hoic clothianidin hodc thiamethoxam hodc thiacloprid hodc
axetamiprid hodc nitenpyram hoéc sulfoxaflo hodc mot trong sb cac hop chét duoc lya
chon tir danh sach 4-{[(6-brompyrid-3-yl)metyl](2-floetyl)amino}furan-2(5SH)-on (dugc
biét tir WO 2007/115644), 4-{[(6-flopyrid-3-yl)metyl](2,2-difloetyl)amino} furan-2(5H)-
on (dugc biét tr WO 2007/115644), 4-{[(2-clo-1,3-thiazol-5-yl)metyl](2-
floetyl)amino } furan-2(5H)-on (duoc biét tr WO 2007/115644), 4-{[(6-clopyrid-3-
yDmetyl](2-floetyl)amino} furan-2(5SH)-on (dugc biét tr WO 2007/ 115644), 4-{[(6-
clopyrid-3-yl)metyl](2,2-difloetyl)amino} furan-2(SH)-on  dugc biét tr WO
2007/115644), 4-{[(6-clo-5-flopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (dugc biét
tr WO 2007/115643), 4-{[(5,6-diclopyrid-3-yl)metyl](2-floetyl)amino}furan-2(5H)-on
(dugc biét tur WO 2007/115646), 4-{[(6-clo-5-flopyrid-3-
yl)metyl](xyclopropyl)amino}furan-2(SH)-on (dugc biét tr WO 2007/115643), 4-{[(6-
clopyrid-3-yl)metyl](xyclopropyl)amino} furan-2(SH)-on (dugc biét tir EP-A-0 539 588),
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4-{[(6-clopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (duoc biét tir EP-A-0 539 588),
[(6-clopyridin-3-yl)metyl](metyl)oxido-A*-sulfanylidenxyanamit (dugc biét tr WO
2007/149134), [1-(6-clopyridin-3-yl)etyl](metyl)oxido-A*-sulfanylidenxyanamit ~(dugc
bibt tir WO 2007/149134) va cac ddng phan phi dbi hinh (A) va (B) cta né.

(C1-10) Céc ché phim trong d6 tac nhan kiém soét sinh hoc 1a bao tir Bacillus
firmus CNCM 1-1582 va tac nhan kiém so4t con tring bao gom:

a) Cyantraniliprol

b) imidacloprid hodc clothianidin hodc thiamethoxam ho#c thiacloprid hodc
axetamiprid hodc nitenpyram hodc sulfoxaflo hodc mot trong sb cac hop chit duoc lya
chon tir danh sach 4-{[(6-brompyrid-3-yl)metyl](2-floetyl)amino}furan-2(SH)-on (dugc
biét tir WO 2007/115644), 4-{ [(6-flopyrid-3-yl)metyl](2,2-difloetyl)amino} furan-2(5SH)-
on (dwoc biét tr WO 2007/115644), 4-{[(2-clo-1,3-thiazol-5-yl)metyl](2-
floetyl)amino} furan-2(5H)-on (duoc biét tr WO 2007/115644), 4-{[(6-clopyrid-3-
yDmetyl](2-floetyl)amino} furan-2(SH)-on (duoc biét tt WO 2007/ 115644), 4-{[(6-
clopyrid-3-yl)metyl](2,2-difloetyl)amino} furan-2(5H)-on  dugc biét tr WO
2007/115644), 4-{[(6-clo-5-flopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (dugc biét
tr WO 2007/115643), 4-{[(5,6-diclopyrid-3-yl)metyl](2-floetyl)amino} furan-2(5H)-on
(duogc biét tr WO 2007/115646), 4-{[(6-clo-5-flopyrid-3-
yl)metyl](xyclopropyl)amino}furan-2(5SH)-on (dugc biét tr WO 2007/115643), 4-{[(6-
clopyrid-3-yl)metyl](xyclopropyl)amino} furan-2(5H)-on (dugc biét tir EP-A-0 539 588),
4-{[(6-clopyrid-3-yl)metyl](metyl)amino } furan-2(5H)-on (dugc biét tir EP-A-0 539 588),
[(6-clopyridin-3-yl)metyl](metyl)oxido-k“-sulfanylidenxyanamit (dugc biét tr WO
2007/149134), [1-(6-clopyridin-3-yl)etyl](metyl)oxido-k“-sulfanylidenxyanamit (dugc
bibt tir WO 2007/149134) va cac ddng phan phi d6i hinh (A) va (B) cia no.

Céc phuong an khac duge md ta & day bao gdm céc ché pham, trong d6 tac nhén
kidm soét sinh hoc trong ché phim bét ky ctia cac ché phdm (C1), (C2), (C1-1) dén (C1-
10), thay cho bao tt Bacillus firmus CNCM 1-1582, 1a thanh vién bét ky ctia nhém B.

Theo phuong 4n khéc, cac ché phdm dugc boc 10 & diy c6 thé chura isoflavon.
Isoflavon 1a cac hoa chét thuc vat ma xuét hién & mtrc d 16n trong c4c thanh vién cla ho
cdy Leguminosae. Chung dugc dua trén cAu tric vong diphenolic don nhu dugc md ta vi
du bdi Carlson va cong su (1980) Journal of Chromotography, 198,193-1 97 va US Patent
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s6 7033621, cac ham luong cla chung duge dua vao dé tham khao. Vi du cua isoflavon c6
ich trong thanh phan (It) dugc md ti & day bao gdm ca, nhung khong bi gi¢i han déi véi,
genistein, biochanin A, 10 formononetin, daidzein, glycitein, hesperetin, naringenin,
chalcon, coumarin, Ambiol(2-metyl-4-[dimetylaminometyl]-5-hydro-, ascorbat va
pratensein va céac mudi va cac este tlr ching. Formononetin, hesperetin, naringenin, va cac

mudi, cac este va cac hon hop tir chiing 1a cc isoflavon dugc wu tién.

Theo mot phuong an uu tién, isoflavon dugc tron 1An v6i cac td hop (C1), C(2),
(C1-1) dn (C1-10).

Isoflavon dugc wu tién dic biét 12 formononetin hodc nhu mdt mudi hodc axit tw do.

Theo phuong an khéc, cac ché phdm duogc md ta & day c6 thé chira mot chit cdy, cu
thé 1a chét dé cdy vao dit trdng. Vi du céc chit dé cdy nhu vi khudn cia gidng Rhizobium,
Pseudomonas, Azospirillum, Azotobacter, Streptomyces, Burkholdia, Agrobacterium,
Endo-, Ecto-, Vesicular-Arbuscular (VA)Mycorhizza.

Theo phuong an uu tién, chét dé cdy duoc tron 1dn v6i mot trong s6 céc ché phdm
(C1), C(2), (C1-1) dn (C1-10).

Céc phuong phap xur Iy cay nho tmg dung ché phim bét ky trong rat nhiéu hdn hop
phéi ché thong thudng véi mot lugng hitu hidu vao dit trdng (vi dy, trong luéng), mt phan
cla cdy (vi du, su thAm wét) hodc 1én hat giéng trude khi gieo (vi du, su bao boc hodc sy
bao phu hat gidng) duogc @2 xuét. Cac hdn hop phbi ché thong thuong bao gdm céc dung
dich (SL), chét c¢6 dic nhii twong héa duge (EC), bot thim wét duge (WP), chat ¢o dic
huy2n phi (SC va FS), bdt lam uét dugc (WP), bot hoa tan duge (SP), hat nhé (GR), chat
¢d diac huyén phu-nhii twong (SE), cac vét liéu tu nhién va tdng hop dugc ngim tAm v&i
hop chét hoat tinh, va c4c vién nang giai phong co kiém soat rat t6t (CR) trong cic chit
polyme. Theo mot phuong 4n, tdc nhan kiém so4t con tring va tac nhan kiém soét sinh hoc
dugc tao ché phim & dang bt ma c6 mit trong hén hop phéi ché chudn bi sén dé st dung
hodc duge trdn 13n cling vao lac sir dung. Theo phuong 4n khac, bot nay c6 thé dugc tron
vao dat trdng trude hodc vao luc gieo. Theo phuwong an khac, mot hodc cé hai hodc tac nhan
kidm soét sinh hoc hodc tac nhan kiém soat con tring 1a hdn hop phéi ché dang 16ng ma
dugc tron vGi nhau vao luc xtr ly. Nguoi hiéu biét trung binh trong linh vyc k§ thuét nay
hiu ring lugng hitu hiéu cua ché phém theo sang ché phu thudc vao hdn hop phdi ché cubi
cing cua ché phém, ciing nhu kich ¢& cta cay hodc kich ¢& cua hat gibng can duge xit 1y.
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Phu thudc vao hdn hop phdi ché cudi cling va phuong phép ting dung, mot hogc nhiéu chat
phu gia thich hop c6 thé ciing dugc dwa vao céc ché phim nay. Cac chat két dinh nhu 14
carboxymetylxenlulo va céc polyme tir nhién va polyme tbng hop & dang bot, hat nhod hodc
latex, nhu gdm arabic, chitin, polyvinyl ancol va polyvinyl axetat, cling nhu cac
phospholipit ty nhién, nhu cephalin va lecithin, va cac phospholipit tdng hop, c6 thé dugc
thém vao cac ché phadm nay.

Theo phuong 4n uu tién, cac ché phim dugc diéu ché ¢ dang dung dich, hodc nhii
twong, hodc huyén phu don 1¢, 8n dinh. Déi v6i dung dich, cac hop chét héa hoc hoat tinh
(vi duy, tac nhan kiém so4t con tring) dugc hoa tan trong dung mdi trude khi tdc nhan kiém
soat sinh hoc dugc thém vao. Dung mdi 16ng thich hgp bao gdm céc hop chét thom gbc
dau mo, nhu xylen, toluen hogc alkylnaphtalen, cic hydrocacbon béo, nhu xyclohexan
hodc céc paraffin, vi du cic phan doan dau mo, diu khoang va dau thuc vat, cic ancol, nhu
butanol hodc glycol ciing nhu céc ete va cac este cuia chung, cac keton, nhu metyl etyl
keton, metyl isobutyl keton hodc xyclohexanon, cdc dung moi phin cwc manh, nhu
dimetylformamit va dimetyl sulphoxit. D&i v6i nhii twong hodc huyén phu, méi trudng
long 1a nuée. Theo mot phuong 4n, tac nhén kiém soét con tring va tac nhan kiém soat
sinh hoc dugc tao huyén phu hoa trong cac chét 16ng riéng biét va dugc tron v6i nhau luc
ung dung. Theo phuwong 4n wu ti€n cia huyén pht, tic nhan kiém so4t con tring va sinh
hoc duge két hop trong hdn hop phéi ché chuén bi sin dé sir dung c6 thé hién thoi han sir
dung it nhét hai nam. Khi st dung, chét 1éng c6 thé duoc xit hoiic duge phun vao 14 hodc
trong ludng vao lic gieo vu mua. Ché phdm 16ng c6 thé duge dua vao dat trong trude khi
hat gidng nay mam hoic truc tiép vao dit trong tiép xtic v6i 1 bang cach st dung nhiéu
cach bao gdm, nhung khong gidi han & tuéi nhé giot, binh tudi phun, phun vao dht trong
hodc thdm wét dat tréng.

Tay ¥, cac chit 6n dinh va chit dém c6 thé duge thém vao, bao gdbm céc mudi kim
loai kidm va kiém thd va cac axit hitu co, nhu axit xitric va axit ascorbic, cic axit v co,
nhu axit hydrocloric hodc axit sulfuric. Cac bioxit ¢6 thé ciling dugc thém vao va co thé bao
gbébm formandehyt hodc cic tdc nhan giai phong formandehyt va céc din xuét cua axit
benzoic, nhu axit p-hydroxybenzoic.

Theo mdt phwong 4n, cac ché phim rin hodc 16ng con chira thém c4c tac nhan chirc
ning c6 kha ning bao vé hat gidng khéi nhitng anh hudng c6 hai ciia cac chat diét cd co
chon loc nhu cacbon hoat tinh, cic chat dinh dudng (phén boén), va cac tac nhan khac co
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kha ning cai thién sy moc mam va chat lugng cla cac san pham hodc t6 hgp tir chung.

Theo phuong an wu tién dic biét, cac ché phim dugc md ta & day dugc diéu ché
trong xtr ly hat gibng. Ché phim 1y hat giéng bao gbm it nh4t mot tac nhan kiém soéat con
tring va it nhit mot tac nhan kiém sodt sinh hoc. C4c hat gidng vé can ban dugc phi dong
du bing mot hodc nhidu 16p ché phdm dwgc boc 19 & day sir dung cac phuong phap thong
thuong 13 trdn, xit hodc su két hop cac phuong phap ndy thong qua viée sir dung thiét bi
ung dung xir Iy ma dugce thiét ké dic biét va dugc san xut thanh céc san phdm xir ly hat
gidng mg dung chinh x4c, an toan, va hiéu qua d6i v6i hat gidng. Thiét bi d6 sir dung cac
dang cong nghé phu khac nhau nhu cac cong nghé mdy tao 16p phu quay, may tao 16p phi
dang tréng, cong nghé tAng soi, phun trao, swong mu quay hodc két hop cac cong nghé nay.
Viéc xir 1y hat giéng bing chit 1éng nhu cdc phuong phdp xt Iy duge md ta & day co thé
duoc ing dung thong qua hodc mdt dia “phun swong” quay hodc mot voi xit ma déu phan
bb ddng déu ché phim xir 1y hat giéng vao hat gidng khi n6 chuyén dong qua tia xit. Uu
tién 13, hat gibng sau d6 duge tron 1an hodc duge nhao tron trong mot khoang thdi gian b
sung dé dat duoc su phan bd xir Iy bd sung va lam kho. Hat gibng c6 thé duge phit 16p 16t
ho#c khong dugc phi 16p 16t trude khi phi véi cac ché phim theo sang ché dé 1am ting su
ddng déu ciia sw moc mam va sy nhu cua cdy. Theo phuong 4n khéc, hdn hop phéi ché
dang bot kho co thé duge didu chinh lugng vao hat gidng dang di chuyén va dugc cho phép
@8 tron 18n cho dén khi dugc phan bd hoan toan.

Hat ging c6 thé dugc pht thdng qua quy trinh theo mé hodc lién tuc. Theo phuong
4n phtt lién tuc, thiét bj chay lién tuc dong thoi didu chinh ca dong chdy cta hat giéng va
céc san phdm xir 1y hat gidng. Cira van truot, hinh nén va voi phun, dung cu vén chuyén
hat gibng, hodc thiét bj can (day dai hoic bd chia) diéu chinh dong chay ctia hat giéng. Khi
ma téc d6 dong chay hat giéng qua thiét bi xi Iy dugc xé4c dinh, tbc 6 dong chay cia ché
phidm xtr 1y hat gibng duoc chudn t6i tbc do dong cia hat giéng theo yéu cau dé van
chuyén luong mong mudn t6i hat giéng khi chay qua thiét bi xtr 1y hat giéng. Ngoai ra, mdt
hé théng may tinh c6 thé kiém tra dAu vao cta hat giéng cho méy phu, bing cach d6 duy tri
téc d chay khong dbi ctia lugng hat giéng thich hop.

Theo phuong &n phu theo meé, thiét bi xtr Iy hat giéng theo mé dinh lugng mot
lwong hat gidng chinh xac dugc quy dinh trude va d8 hat giéng vao budng xir ly kin hodc
vom chdo noi ma lugng tuwong ing cua ché phim xir hat gidng sau d6 dugc cho vao. Mé
ndy sau d6 dugc dd xudng budng xir Iy d& chudn bi cho su xit Iy ctia mé tiép theo. Vi hé
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théng diéu khién bang may tinh, quy trinh theo mé nay dugc ty dong hoa dé cho cho phép
thuc hién 13p lai lién tuc quy trinh xt ly theo mé.

Theo phuong 4n khac, méy phu hat giéng c6 thé tiry y dugc van hanh bdi mét thiét
bi didu khién logic 14p trinh dwgc ma cho phép nhiéu thiét bi dugc khéi dong va dimg lai
ma khong cin thao téc clia cong nhan. Céc phén tir ctia hé théng c6 sin trén thi trudng qua
mot vai ngudn nhu Gustafson Equipment of Shakopee, MN.

Nhiéu loai chét phu gia c6 thé duoc thém vao cac hdn hop phdi ché xir Iy hat gidng
bao gdm cac ché phim theo sing ché. Céc chét lién két ¢6 thé dugc thém vio va bao gdm
c& cac loai chira chat lién két wu tién 13 polyme két dinh ma c6 thé 13 tw nhién hodc tdng
hop ma khong c6 anh hudng ddc hai Ién hat gidng can duoc phu. Chét tao mau bét ky trong
s6 nhidu cht tao mau c6 thé dugc st dung, bao gém cac nhom mang mau hitu co dugc
phén loai 1a nitroso, nitro, azo, bao gém ¢4 monoazo, bisazo va polyazo, diphenylmetan,
triarylmetan, xanthen, methin, acridin, thiazol, thiazin, indamin, indophenol, azin, oxazin,
anthraquinon va phthaloxyanin. Cac chit két dinh khéc c6 thé duoc thém vao bao gdm cac
chit vi dinh dudng nhu céc mudi coa sit, magan, bo, déng, coban, molypden va kém.
Polyme hoiic téc nhn kiém soét bui khac c6 thé dugc g dung 8 gitt lai ché pham xi Iy

trén bé mat hat giéng.

Céc chit phu gia xtt 1y hat gidng théng thudng khéc bao gbm ca, nhung khong bi
gi6i han ddi véi, cac tac nhan phu, tac nhan thdm wét, tac nhan dém, va cac polysacarit. ft
nhét mot chit mang néng dung cé th dugc thém vao hdn hop phébi ché xir Iy hat gidng nhur
nudce, chit rin hodic bot khod. Bot khd c¢6 thé thu duoc tr nhiéu loai vat liéu nhu canxi
cacbonat, thach cao, chét khoang bon cay, bot tan, dAt mun, than hoat tinh, va cac hop chét
c6 phospho khéc.

Theo mdt phuong éan, ché pham phu hat gibng c6 thé bao gbm it nhat mét chit don
1a thanh phﬁn vO co hodc hitu co, tu nhién hodc téng hop c6 céc thanh phﬁn hoat tinh dugc
két hop dé 1am don gian viéc ung dung 1én hat gidng. Uu tién 13, chit don 1a chét rén tro
nhu 13 dét sét, silicat ty nhién hoidc téng hop, silica, nhya, sép, phan bon rin (vi du mubi
amoni), chit khoang dit ty nhién, nhu cao lanh, dit sét, bot tan, da voi, thach anh,
atapungit, monmorilonit, bentonit hodc dAt diatomit, hodc cac chét khoang tong hop, nhu

silica, alumin ho#c silicat, cu thé 1a cac silicat cia nhdm hodc magie.

Hat giéng ctia cdy bat ky c6 kha nang moc mam d€ tao thanh cdy ma nhay cam voi
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sy thn cong béi giun tron va/hodic ndAm gy bénh c6 thé duogc xt ly theo sang ché. Hat giéng
thich hop bao gdm hat giéng clia ciy cai xoan, ciy rau, qua, cdy gd, ciy trdng 14y soi, cdy
trbng 14y dau, ciy trong 14y ci, ca phé, hoa, cdy ho dau, cdy ngil cbc, cling nhu céc cdy
khéc thudc céc lodi cAy mot 14 mam, va cay hai 14 mam. Ut tién 13, hat gidng cua cdy trong
duogc phil bao gdm, nhung khong bi gi6i han d6i voi, hat giéng cia cdy dau tuong, cdy lac,
cdy thudc 14, cdy than cd, cdy lta mi, cdy dai mach, cdy lda mach den, cdy cao lwong, cay
laa, cdy cai dau, ciy ci cai dudng, cdy hoa huéng duong, cdy ca chua, ciy hd tiéu, ciy dau
do, cay rau diép, cay khoai tay, va cdy ca rdt. Uu tién nhét 13, hat gidng ciia ciy bong hogc
ciy ngd (ngot, ddng, hat, hoic ngd nd) dugc phu bing cac ché phim nay.

Ché phim theo sang ché thé hién déng ngac nhién v& mirc do cai thién stc sbng va
ning suét cua cay tong thé bang cach két hop cac lwong hitu higu v& mit ndng nghiép cua it
nhit mot téc nhan kiém soat sinh hoc than thién v6i méi truong va it nhit mot tic nhan
kiém soat con tring. C4c két qua ngac nhién nay dugc cho 1 do sy két hop cua cac dic
tinh diét giun tron va/hodc diét ndm cua tac nhan kiém so4t sinh hoc va cac dic tinh ning

cao khéi luong ré ctia tAc nhan kiém soét con tring.

C6 thé dugc xem nhu 13 vu diém khi hdn hop theo sang ché c6 thé ciing duoc six
dung cu thé 13 véi hat gidng chuyén gen, nh& d6 cay moc 1én tir hat gidng nay co6 kha ning
biéu hién protein tryc tiép chéng lai c4c loai gdy hai va cic thé sinh bénh. Nho xtt Iy hat
gibng nhu thé véi cc tac nhan theo sdng ché, cac loai gy hai va cac thé sinh bénh nhét
dinh c6 thé da dugc kiém soat bai su biu hién cua, vi du, protein diét con tring, va dang
ngac nhién thém la sy cung cép hoat tinh ting cudng dién ra véi cac tc nhan theo sang
ché, ma cai thién hon nita tinh hiéu qua ctia viéc bao vé khdi sy pha hoai cta loai gay hai
va thé sinh bénh.

Céc tac nhan theo sang ché thich hop cho su bao vé hat gidng ctia nhiéu loai cay
thudc tit ca cac dang da duge mo ta ma dugce st dung trong néng nghiép, trong nha kinh,
trong rung, trong két cAu vuon hoidc trong vudn nho. Cu thé 13, sy bao vé tap trung vao
hat gidng cta cdy ngd, cay lac, cdy hat cai dau, cay cai diu, ciy thudc phién, cay 6 liu,
ciy dira, cdy ca phé, ciy dau tuong, ciy bong, cdy cu cdi, (vi du cdy cu cai dudng va cay
cu cai cho gia suc), cdy lua, cdy ké, cdy lta my, cdy dai mach, cay yén mach, cdy lia
mach den, cdy hoa huéng duong, cdy mia hodc cay thudc 14. Céc tac nhan theo sang ché
cling thich hgp dé xir 1y hat gidng cta cdy dn qua va cdy rau dugc md ta trudc do. Tam
quan trong ddc biét dugc gén lién véi su xir 1y hat gidng cua ciy ngd, cdy dau twong, cy
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bong, cdy lia my va cdy hat cai dau hoc cay cai dau. Do d6, vi du, su két hop cua sb (1)
dac biét thich hop cho viéc xtr ly cta hat giéng cua cay ngo.

Nhu vira duge md ta, viée xtt Iy hat gidng chuyén gen bing tac nhén theo sang ché
thudc tAm quan trong dic biét. Viéc xi Iy ndy tip trung vao hat gibng clia cic cdy ma
chira it nhit mot gen khéc loai, didu khién biéu hién cua polypepit v6i cac dic tinh diét
con trung dic biét. Gen khac loai nay trong hat gibng chuyén gen c6 thé bét ngudn tir cac
vi sinh vat nhw Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter,
Glomus hodc Gliocladium. Sang ché dic biét thich hop cho viéc xtr 1y hat gidng chuyén
gen chua it nhét mét gen khéc loai bét ngudn tir loai Bacillus va san phim ctia gen d6 thé
hién hoat tinh chéng lai siu bore & ngd chau Au va/hoic siu n ré & ngd phuong Tay.
Puoc uu tién dac biét 1a gen khéac loai ma bét ngudn tir Bacillus thuringiensis.

Céac vi khuén tao thanh bao tr ngac nhién 1a khong chi gii lai cac dic tinh diét
giun tron va/hodc diét ndm khi c6 mit tdc nhan kiém soat con tring héa hoc, ma con
ching t6 kha nang dugc ning cao dé dinh cu & hé théng ré cua cdy. Kha ning dugc ning
cao nay din dén su ting cudng hoat tinh diét giun tron va/hodc diét nam va do d6 két qua
1a strc séng duoc cai thién ma, néi cach khéc, tao ra trong ning suét duoc cai thién.

Nhiing thuén lgi cua sang ché s& ro rang tir sy md ta ctia cac vi du khong nhim gi6i
han sang ché theo sau ddy. Cac vi du nay thé hién don thudn phuong 4n wu tién clia sang
ché. Nhu céc vi du sau ddy chimg minh, cac hdn hop theo sang ché thé hién stc séng va
ning suét tbng thé clia cAy duoc cai thién khong ngd béi su két hop cac lwong hitu hiéu cua
it nh4t mét tac nhan kidm soét sinh hoc than thién v6i mdi trudng va it nhét mot tac nhan
kiém soat con tring. Cac két qua dang kinh ngac nay duge cho 1a do su két hop cia cac dic
tinh diét giun tron va/hodc di€t nidm cua téc nhan kiém soat sinh hoc va céc dic tinh nang
cao khdi luong r& cta tac nhéan kiém soat con tring. Nhu duge chimg minh thém trong céc
vi du sau day, vi khuén tao bao tir ngac nhién 1a khong chi giit lai cac dic tinh diét giun
tron va/hodc diét ndm cua chiing khi c¢6 mat tdc nhén kiém soat con trung héa hoc ma con
chiing minh kha ndng dugc ning cao dé dinh cu & hé théng ré cua cdy. Kha niang duge
nang cao ndy din dén su ting cudng cua hoat tinh diét giun tron va/hodc diét nim cia
ching va do do két qua 1a stc séng duoc cai thién ma, ndi theo cach khéc, tao ra nang suét
duoc cai thién.
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Vi du thye hién sang ché
Vidul

Céc thir nghiém dugc thiét ké d& minh hoa kha ning ctia vi khun nhét dinh dinh cu
& hé thdéng ré. Trong thir nghiém dic biét nay, ca hat giéng cdy bong chua dugc xtt ly va
hat gidng cdy bong da dugc xit 1y véi cac bao tir clia Bacillus firmus (mot loai thubc diét
giun tron sinh hoc) dugc gieo trong dat trong da hép dé giam thiéu hé cay tu nhién. Céc cly
gidng con dugc thu hoach ba tudn sau d6. Nho sstt dung nuéc vo tring va stomacher, cac
hé théng r& dugc xtt ly dé thu hdi vi khuén,

Trong khi tit ¢ cic mAu chira nhidu loai vi khuln, B. firmus chi dugc téch ra khoi
cic hé 1@ clia cdy sinh truéng tir hat giéng dwgc xir 1y. Thir nghiém nay da minh hoa ring
B. firmus, khi dugc st dung dé xir 1y hat gibéng, c6 kha ning sinh truéng va ndy nd &s ving
dat trong.

Vidu2

Thir nghiém cuda vi dy 1 sau d6 dugc thuc hién véi phuong phép thu hdi khac. Vao
luc thu hoach, mégt nira trong s6 cac hé ré tir hat giéng da xur ly dugc co rira trong nudce vo
tring trong 30 gidy va thay vi sit dung stomacher, toan by hé théng duogc dat truc tiép 1én
trén aga chtra trypxin ddu twong. B. firmus lai khong duoc thu hdi tir cac miu khdng duge
xtt ly va trong khi né dugc thu hdi tir cac hé thdng r& khong dugc co rira ciia cac cdy sinh
trudng ti hat gidng dugc xit 1, n6 khong thich hop cho cac loai vi khuin d& nhén théy nhat
dwoc thu hdi. Tuy nhién trong céc hé théng r& da co rira, B. firmus khong chi duge thu hoi
ma coOn chirng t6 1a thich hop véi céc loai vi khuén d& nhén thdy nhit. Thir nghiém nay da
minh hoa ring B. firmus, khi duge st dung dé xir 1y hat giéng, khéng chi c6 kha ning sinh
trudng va ndy né & ving r&, ma con thuc sy ¢6 kha nang dinh cu & hé ré. Céc thir nghiém
tuong tu cling duoc thyc hién véi vi khuan c6 ich cho néng nghiép khéc dé chimg minh sy
dinh cu & ré.

P& chimg minh thém ring vi khun dugc thu hdi tir cdc hé r& da co rira cua thir
nghiém nay 1a cing loai va la ching dd duoc sir dung ¢ thir nghiém xtt ly ban dau da tién
hanh phén tich 500 cip bazo ciia ADN va so sanh ARN. Két qua cua thir nghiém nay da
chi ra rang vi khudn dugc thu hdi khong chi clng loai, ma con ¢ mau RiboPrint khong thé
phén bi¢t dugc tir vi khuén dugc str dung trong qué trinh xit 1y hat gidng.
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Vidu3

C6 nhiéu yéu t6 dé xem xét khi phan tich s6 liéu v& nang sut va céc nghién ctru so
sanh c6 thé kho khin do thyc té 13 cac didu kién mdi trudng va su c6 mit hodc khong co
mit bénh /thubc diét giun tron/(cac) stc ép do con tring khac nhau c6 thé thay ddi bt
thuong thadm chi trong cing linh vyre. Méc du tdn tai sw bién dong, bang cach nhin & tip
hop s6 liéu du rong, cac mAu bit dau hién 1én rd nét.

Bang 3 minh hoa cac gié tri binh quén tir 10 thir nghiém trén canh dong ma ning
sudt dugc so sanh giira sy kiém soat bing thudc diét ndm héa hoc (co ban) va sy xtt Iy co
ban vé6i, mot thude diét ndm sinh hoc, mot thubc diét con tring neonicotinoid, va sy Kkét
hop cua ca thudc diét nam sinh hoc va thudc diét con tring neonicotinoid. Bang 3 ciing
bao gbém ca 7 thir nghiém trén canh ddng theo cach thirc twong tu trr nhimmg thir nghiém
ndy ma dugc gieo trong cac khu vyre ¢6 su phé hoai do giun tron dé biét va mot thudc diét
giun tron sinh hoc di dugc st dung thay cho thubc diét ndm sinh hoc. 17 thir nghiém nay
bao gdm cac gié tri binh quan cla tAt ca sb liéu dugc thu dugc tir hai cach thitc ndy trong
nam 2007.

Béang 3
Gia tri binh quén cta 10 thir nghiém trén | Gia tri binh quén cua 7 thir nghiém trén
canh dong ciia thudc diét nam sinh hoc | canh dong cua thudc digt giun tron sinh
nam 2007 hoc nam 2007

Ning sudt/BU | % cai thién Ning sudt/BU | % cai thién
FC 60,84 FC 41,48
FC/BF 60,82 -0,03% FC/BN 42,81 3,10%
FC/NI 62,07 2,02% FC/NI 42,27 1,91%
FC/NI/BF | 63,23 3,93% FC/NI/BN | 43,67 ‘ 5,27%

FC = Kiém soét bing thuéc diét nim, BF = Thubc diét ndm sinh hoc, BN = Thudc diét

nam sinh hoc, NI = Thudc diét con tring Neonicotinoid

Str dung phuong trinh 14y tir cong thirc Colby cho su ting cuong (dugc tim thiy
trong bai bdo "Calculating Synergistic and Antagonistic Responses of Herbicide
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Combinations", béi S. R. Colby, April 11, 1966, Scientific Article No. A 1271 Maryland
Agricultural Experiment Station, Department of Agronomy, University of Maryland,
College Park, Maryland), sy gia tdng ning sudt theo phin traim dugc mong dogi tir hdn
hop gdm tac nhan kiém soat sinh hoc v thudc diét con tring neonicotinoid (E) dugc tinh
toan bang cach str dung su gia ting ning suit theo phén trim nhan dugc khi sit dung
riéng tac nhan kiém soét sinh hoc (P1) va sy gia ting ning sut theo phén trim nhan dugc

khi st dung riéng thudc diét con tring neonicotinoid (P2).
E =P1+ P2 —(P1(P2)/100)

Khi 4p dung phuong trinh nay cho cac thir nghiém & trén, su gia ting theo phén
trim dwgc mong doi khi xir Iy bing t& hop trong cac thir nghiém thudc diét ndm s& 1a
1,99% (tuy nhién sy gia ting thuc su 12 3,93%) va sy gia ting theo phan trim dugc mong
doi khi xt 1y bang hén hop dbi véi cac thir nghiém thube diét giun tron s& 12 4,95% (tuy
nhién su gia ting thuc su 1a 5,27%).

Sau khi cac dbi twong cta sang ché da dugc boc 19, rd rang 14 céc diéu chinh, thay
thé va bién dbi cua sang ché c6 thé thuc hién. Can phai hidu ring sang ché c6 thé duoc thuc
hanh khéc so véi md ta trong ban mo ta ndy. Cac didu chinh, thay thé va bién ddi d6 duoc
du dinh 13 thudc pham vi cia sang ché. Khi dugc st dung trong cic yéu ciu bao h sau
day, cac dang sb it c6 thé bao gbm dang s6 nhiéu.
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YEU CAU BAO HQ
1. Ché phAm cai thién stc d& khang va ning suét ciia cay trdng bao gdm bao tir Bacillus
firmus CNCM 1-1582 va mot thube diét ném, trong d6 thudc diét nim nay dugc chon tir

fluopyram, fluoxastrobin, fludioxonil, iprodion, mancozeb.

2. Ché phim theo diém 1, trong d6 ché phim nay con bao gbm mot tac nhan kiém soét

cOn trung.
3. Ché pham theo diém 2, trong d6:

tdc nhan kiém soat con tring dugc lya chon tir danh sach: clothianidin, imidacloprid,
thiacloprid, thiamethoxam, axetamiprid, methiocarb, thiodicarb, beta-cyfluthrin,
cyfluthrin, deltamethrin, tefluthrin, indoxacarb, spinosad, spinetoram, fipronil, ethiprol,
emamectin-benzoat, avermectin, spirodiclofen, spiromesifen, spirotetramat, flubendiamit,
(R),(S)-3-clo-N!-{2-metyl-4-[1,2,2,2-tetraflo-1 ~(triflometyl)etyl]phenyl}-N2-(1-metyl-2-
metylsulphonyletyl)phtalamit, ~cloantraniliprol (Rynaxypyr), hodc Cyantraniliprol
(Cyazypyr), sulfoxaflo, 4-{[(6-brompyrid-3-yl)metyl](2-floetyl)amino}furan-2(5H)-on
nd 9-13 should be deleted;
2(5H)-on (duogc biét tr WO 2007/115644), 4-{[(2-clo-1,3-thiazol-5-yl)metyl](2-
floetyl)amino} furan-2(5H)-on (dugc biét tr WO 2007/115644), 4-{[(6-clopyrid-3-
yDmetyl](2-floetyl)amino} furan-2(5H)-on (duoc biét tr WO 2007/ 115644), 4-{[(6-
clopyrid-3-yl)metyl](2,2-difloetyl)amino}furan-2(SH)-on  (dugc biét tr WO
2007/115644), 4-{[(6-clo-5-flopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (dugc biét
tr WO 2007/115643), 4-{[(5,6-diclopyrid-3-yl)metyl](2-floetyl)amino}furan-2(5H)-on
(dugc biét tur WO 2007/115646), 4-{[(6-clo-5-flopyrid-3-
yl)metyl](xyclopropyl)amino} furan-2(SH)-on (dugc biét tr WO 2007/115643), 4-{[(6-
clopyrid-3-yl)metyl](xyclopropyl)amino} furan-2(5H)-on (dugc biét tir EP-A-0 539 588),
4-{[(6-clopyrid-3-yl)metyl](metyl)amino} furan-2(5H)-on (dugc biét tir EP-A-0 539 588),
[(6-clopyridin-3-yl)metyl](metyl)oxido-A*-sulfanylidenxyanamit (dugc biét tr WO
2007/149134), [1-(6-clopyridin-3-yl)etyl](metyl)oxido-A*-sulfanylidenxyanamit ~(dugc
biét tir WO 2007/149134) va céc ddng phan phi déi hinh (A) va (B) cta no.

4. Phuong phép xir Iy bao gdm budc dua ché phim theo diém bét ky trong sb céc diém tir
1 dén 3 1én hat giéng, thuc vat hoic dat trdng noi thyuc vat dang sinh trudng hodc noi thuc

vat dugc mong muon sinh trudng.
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5. Hon hop phbi ché xir Iy hat gidng bao gbdm ché phidm theo diém bét ky trong sb céac
diém tir 1 dén 3.

6. Hon hop phdi ché dang phun dé thdm w6t hogic dung trong lubng bao gdm ché phim
theo diém bt ky trong sé cc diém tir 1 dén 3.

7. Phuong phép xt ly thuc vat bao gém céc budc tao ra it nhat mot ché phém theo diém
bat ky trong sé cac didm tir 1 dén 3 chira tir 0,0001% dén 20% khdi lugng/khéi lugng cia
it nhat mot vi khuén tao bao tir va tir 0,001% dén 20% khbi luqng/khéi lugng cua it nhét
mot thudc diét ndm, va ding ché phém nay cho thuc vat.

8. Phuong phap theo diém 7, trong d6 ché phim dugc dwa vao dat trdng, hat gidng, qua
va/hoic thuc vat hodc mot phén cuda thyuc vat.

9. Phuong phap theo diém 8, trong d6 hat gibng duoc lya chon tir nhém gbm hat gidng
cua ciy dau tuong, cdy lia my, cdy dai mach, cdy lua, cdy cai dau, cdy cu cai duong, cay
ca chua, cdy dau hat, cay ca rt, cAy bdng va ciy ngo.

10. Phuong phép theo diém 8, trong d6 ché phdm dugc dua vao ré cua cay.

11. Phuong phéap theo diém 8, trong d6 ché phdm dugc dua vao d4t trong trudc khi hat
gidng nady mam va/hoic truc tiép vao dat trdng tiép xuic véi ré ciia thyc vat hodc noi ma

thyc vat dugc mong mudn sinh truéng.
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