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(57) Sang ché nhin chung dé cap dén ché pham nong nghiép chira chung Bacillus
thuringiensis subsp. kurstaki hi¢u lyc cao va chung Bacillus thuringiensis subsp. aizawai,
trong d6 ty 16 khéi luwong cua Bacillus thuringiensis subsp. kurstaki so voi Bacillus
thuringiensis subsp. aizawai 13 nam trong khoang tir 20:80 dén 80:20. Sang ché ciing dé
cap dén phuong phap tao ra ché pham theo sang ché dé kiém soat mot cach hiéu qua loai
gay hai cay trong.
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Linh vire k§ thuit dwoe dé cap

Sang ché nhin chung d& cp dén ché phdm néng nghiép chira ching
Bacillus thuringiensis subsp. kurstaki hi¢u luc cao va chung Bacillus
thuringiensis subsp. aizawai, trong d6 ty 18 khdi luong cta Bacillus
thuringiensis subsp. kurstaki so v6i Bacillus thuringiensis subsp. aizawai 1a
nim trong khoang tir 20:80 dén khoang 80:20. Sing ché ciing d& c4p dén
phuong phép sir dung ché phdm theo sang ché dé kiém soét loai gy hai cay

trdng va phuong phép tao ra ché phim nay.
Tinh trang k§ thuit cia sang ché

Bacillus thuringiensis 1a vi khudn cé trong d4t ty nhién. Nhiéu ching
Bacillus thuringiensis san xuét protein tinh thé trong qué trinh hinh thanh bao
tir dugce goi 1a ndi doc t6 8, loai ndi doc té nay cb thé dugc st dung lam thube
diét con trung sinh hoc. Bacillus thuringiensis, loai phu kurstaki, va loai phu
aizawai, san xuat tinh thé ma khi tiéu héa s& lam t€ liét hé tiéu héa ctia mét sb
4u tring bd canh vay trong vai phit. Au tring cudi cting s& chét vi doi.

Véc st dung Bacillus thuringiensis subsp. kurstaki va aizawai cé uu
diém & chd ching an toan cho ngudi va moi trudng. Vi Bacillus thuringiensis
subsp. kurstaki va aizawai 1a thube diét con trung ddc hiéu véi muc ti€u, nén
chung khong giy hai cho ngudi hodc con tring khong phai muc ti€u. Bacillus
thuringiensis subsp. kurstaki va aizawai cling c6 thé dugc sir dung trén ciy
trdng ngay trude khi thu hoach. Piéu nay cung cip cho ngudi trong cdy hitu co
- nhimg ngudi c6 rét it tiy chon dé kiém soét loai gdy hai, cach an toan va hiéu
qué d& kiém soat sy lan nhiém ciia c6n tring ma cudi ciing c¢6 thé phé hily toan

b6 ciy trong.
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Gén day, ching Bacillus thuringiensis subsp. kurstaki hiéu luc cao da da
duge phat hién. Chung ndy, 2546, tao ra lugng ndi doc t6 § it nhat gip déi so
véi cac chung khac.

B0 canh vay 1a bd con trung bao gdm ngai hogc buém. Ubc tinh c6 hon
174.000 loai con trung canh vay, dugc bao gdm udc tinh trong 126 ho. Loai
con tring canh vay trai qua qud trinh bién thai hoan chinh trong sudt chu ky
sdng clia chiing. C4c con trudng thanh giao phdi va dé tring. Au tring xuét
hién tir trimg c6 than hinh try va phin miéng nhai. Au tring trai qua mdt sd giai
doan ting truéng dugc goi 12 tudi cho dén khi chung dat dén tudi cubi ciing va
sau d6 phat trién thinh nhong. Sau d6, con tring canh vay xuét hién duéi dang

budm hodc ngai trudng thanh.

Trong khi mdt s6 loai con tring cénh vay thudng duge xem 1a sinh vat
¢6 loi do su hip din v& mit thAm m¥ ctia chung, nhiéu loai giy ra su phé huy
ning né ddi véi cay trbng. C6 kha ning 1a do khong luan phién thay dbi cac
quy trinh kiém so4t héa hoc, dé c6 bdo cdo vé loai con tring canh vay phat
tridn tinh khéng db6i véi cac thu6c diét con trung thuong duge st dung. Do do,
can c6 céc ché phim an toan va hiéu qua dé kiém soét loai cdn trung canh vay
gay hai. Céc ché phim nay phai d€ sir dung, c6 hiéu qua cao, lam giam nguy co
tang ty 18 khang, va c6 hiéu qua kinh té.

Ban chit ky thuit cia sing ché

Theo mot khia canh, sang ché d& cap dén ché phim ndng nghiép chura
chét rén 18n men, bao tir va doc 6 diét con trung cla Bacillus thuringiensis voi
lwong nim trong khoang tir khoang 10 dén khoang 40 % khdi lugng, va chit
pha lodng vdi lugng nim trong khoang tir khoang 60 dén khoang 90 % khéi
lugng, trong d6 chét rén 1én men, bao tir va ddc t6 diét con triung nay cé ngudn
gbc tir ching Bacillus thuringiensis subsp. kurstaki hi¢u lyc cao va chung
Bacillus thuringiensis subsp. aizawai, va ty 1€ khéi luong ctia chit ran 1én men,
bao tir va doc t6 diét con trung ctia Bacillus thuringiensis subsp. kurstaki so voi
chit rin 1én men, bao tir va doc t6 diét con trung cla Bacillus thuringiensis

subsp. Aizawai 12 ndm trong khoang tir 20:80 dén khoang 80:20.
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Theo khia canh khéc, sang ché dé cép dén phuong phép st dung ché

phim theo sang ché @ kidm soét loai gy hai cdy trdng.

Theo khia canh khac nita, sang ché dé cip dén phuong phap tao ra cac
ché phim theo sang ché.
MBS ta chi tiét sang ché

Céc thc gia sang ché da bt ngd tao ra ché phdm méi & kiém soat higu
qua loai gay hai cho cdy trdng. Viée st dung chiing hiéu lyc cao quyét dinh sy
thanh cong cta céac ché phdm nay vi néu st dung chiing Bacillus thuringiensis
subsp. kurstaki hi¢u luc thép, cac ddc t& cta Bacillus thuringiensis subsp.
kurstaki bi giam b6t nhiéu sau khi dugc két hop v6i Bacillus thuringiensis
subsp. aizawai dé dat duogc ty 18 tidu diét cac loai gdy hai cdy tré)ng muc tiéu

cao nhu mong muon.

Ngoai ra, ché pham theo séng ché bao gdm chét pha lodng va khoang cu
thd ctia Bacillus thuringiensis tong cong ma tao ra ty 1& hiéu qua cao. Nguoi
ndp don di bit ngd thiy rang ché phim theo séng ché tao ra ty 1¢ tiéu diét tuyét
voi cac lodi gy hai cdy trong thdi vu. Ché phim theo sng ché cling hidu qua
chéng lai cic loai gdy hai ma da phat trién tinh khang d6i véi thubc diét con
tring duoc st dung phd bién nhu chlorantraniliprol.

Ché phim theo séng ché tao ra su bao vé chdng lai phd rong céc loai gy
hai cay trong hon so véi tdc dung bao vé c6 thé thu dugc bang cach sir dung
mdt minh chung Bacillus thuringiensis. Bacillus thuringiensis subsp. kurstaki
va Bacillus thuringiensis subsp. aizawai mdi chung chira profin ddc t6 khac
nhau. Nho phuong phép két hop méi gifta ddc t5 va bao tir clia ca hai chung
trong mot san phim don 18, céc tac gia sang ché c6 thé dat dugc hiéu qua cao
trén phd 4u tring b canh vay rong hon.

Uu diém khac cta sang ché 13 & chd hdn hop cua Bacillus thuringiensis
subsp. aizawai va Bacillus thuringiensis subsp. kurstaki tudn theo nguyén téc

Quan 1y dich hai tong hop (Integrated Pest Management - IPM). Béng céch két
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hop céc doc t6 khac nhau, va phd doc t6 rong, con tring dudng nhu rét it c6

kha nang biéu hién chu yéu cac dft bién vuot qua dugc tat ca cac doc to nay.

Uu didm khéc cua sang ché 13 & chd chi cin 4p dung Bacillus
thuringiensis tdng cong véi lugng it hon cho cdy. Ngudi trdng cdy khong cin
phai thay dbi luan phién thudc diét loai gdy hai tong hop sinh hoc, do d9, tiét

kiém duoc chi phi déng k& cho ngudi trong cay.

Uu didm khac cta cdc ché phdm theo sang ché 13 & chd Bacillus
thuringiensis subsp. kurstaki va Bacillus thuringiensis subsp. aizawai ¢6 tinh
dic hiéu véi muc tidu. Piéu nay c6 nghia 1a ngudi va céc sinh vat khac, khong
phai muc tiéu, nhu loai &n thit ty nhién cua loai gdy hai muc tiéu, s€ khong bi

gy hai khi ap dung phuong phap theo sang ché.

Theo mot phuong 4n, sang ché dé cap dén ché phim ndng nghiép chira
chét rén 1én men, bao tir va doc td diét con trung Bacillus thuringiensis v&i
luong nim trong khoang tir khoang 10 dén khoang 40 % khéi lugng, va chét
pha lodng véi lugng nim trong khoang tir khoang 60 dén khoang 90 % khéi
lugng, trong do chét rén 1én men, bao tr va ddc t6 diét con trung ndy cé nguén
gbc tr ching Bacillus thuringiensis subsp. kurstaki hiéu luc cao va ching
Bacillus thuringiensis subsp. aizawai, va ty 1& khdi lwong ctia chit ran 1én men,
bao tir va doc td diét con trung ctia Bacillus thuringiensis subsp. Kurstaki so
v6i chit rén 16n men, bao tir va doc t& diét con trung cla Bacillus thuringiensis

subsp. aizawai 12 nim trong khoang tir 20:80 dén khoang 80:20.

Theo mdt phuong an dugc wu tién, chiing Bacillus thuringiensis subsp.
kurstaki hiéu luc cao dugc chon tir nhdm bao gém ABTS-351, VBTS-2528 va
VBTS-2546. Theo mdt phuwong &an dugc uwu tién hon, ching Bacillus
thuringiensis subsp. kurstaki hi¢u luc cao 1a VBTS-2546.

Khi dugc sir dung trong ban mé ta nay, ching Bacillus thuringiensis
subsp. kurstaki “hi€u lyc cao” dugc dung dé chi chiing c6 hiéu luc bia thu dugc
it nhit bing 7500 IU/mg hodc hidu lyc huyén phit dic it nhit bing 28.000
IU/mg. Phén tram chét rén trong chét 16ng 1én men chira bao tir ndi doc t6 &

(con duge biét 14 doc t6 Cry), chit chuyén hoa hiép ddng tan dugc va protein
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hoa tan c6 thé nim trong khoang tir khoang 7% dén 20% khdi lugng tity thude

vao cach dich thu hoach 1én men dugc thu hdi hodc duge cd dic.

Theo mét phuong 4n uu tién khéc, t 16 khdi lugng ctia chit ran 1én men,
bao tr va doc t6 diét con trung cta Bacillus thuringiensis subsp. Kurstaki so
véi chit rén 1én men, bao tit va ddc td diét cén trung cta Bacillus thuringiensis
subsp. aizawai 1a ndm trong khoang tir 30:70 dén khoang 70:30. Theo mdt
phuong an dugc wu tién hon, ty 18 cta Bacillus thuringiensis subsp. kurstaki so
v6i Bacillus thuringiensis subsp. aizawai 1a nadm trong khoang tlr 55:45 dén

khoang 65:35. Theo phuong an dugc uu tién nhét, ty 18 nay 13 khoang 60:40.

Theo mdt phuong an khéac, cac ché pham chira nhiéu ndi doc t5 &

CrylAa, CrylAb, CrylAc, CrylC, Cry 1D, va Cry 2Aa.

Theo mot phuong 4n khéc nita, tong luong chét ran 1én men, bio tir va
doc t6 diét con trung cla Bacillus thuringiensis trong ché phim 14 nim trong
khoang tir 15 dén khoang 35 % khéi luong. Theo mot phuong 4n dugce uu tién,
téng luong chit rin 1én men, bao tir va doc t6 diét con trung cla Bacillus
thuringiensis trong ché pham 13 nim trong khoang tir 23 dén khoang 29 % khéi

luong.

Theo mot phuong &n khac, cac ché phdm chira chat pha lodng véi lugng
nim trong khoang tir khoang 65 dén khoang 80 % khéi lwong. Theo mot
phuong an dugc uu tién, cac ché phim chira chét pha loing véi lugng nam

trong khoang tir khoang 63 dén khoang 70 % khdi lugng.

Chét pha lodng thich hgp bao gdm diu ngd, diu dau tuong, diu hat
bong, dAu hat cai dau, dau co, déy léy tir hat d3 dugc metyl hoa, dau parafin,
isoparafin, hon hop cta cac dau, va glycol, trong s cac diu khac. Mot chit pha

loding dugc uu tién 1a dau parafin.

Theo mdt phuong 4n khac, cac ché phim chira chét phy gia luu bién.
Theo mét phuong an dugc uu tién, cic ché phim chita chat phy gia luu bién
v6i lugng nam trong khoang tir khoang 0,5 dén khoang 2,5 % khéi lugng. Theo

mdt phuong an dugc vu tién hon, céc ché phim chira tir khoéng 1 dén khoang 2
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% khdi luong chét phu gia lvu bién. Theo mét phuong 4n dugc wu tién hon
nita, cac ché phim chira chét phu gia lwu bién véi lugng nim trong khoang tir

khoang 1,2 dn khoang 1,8 % khdi luong.

Chét phu gia luu bién thich hop bao gdm d4t sét hectorit ua chat hitu co,
dAt sét montmorillonit cai bién, dit sét bentonit cai bién, va dan xuét diu thu
dau (duoc hydro héa va/hoic duge cai bién theo cach hitu co) trong sb cac chat
phu gia Iuu bién khac. Mot chét phu gia luu bién duge wu tién 1a dét sét

montmorillonit cai bién.

Theo mot phuong an khac nita, cic ché phdm chia it nh4t mot chét nhii
héa. Theo mdt phuong 4n dugc wu tién, cac ché phdm chira it nhit mot chat
nhii héa véi luong nim trong khoang tir khoang 2 dén khoang 9 % khéi luong.
Theo mot phuong an duge wu tién hon, cac ché phém chtta it nhit mot cht nhii
héa véi luong ndm trong khoang tir khoang 4 dén khoang 7 % khdi luong.
Theo mdt phuong 4n dugc wu tién hon nita, cdc ché phdm chira it nhat mét chat

nhil héa véi lugng ndm trong khoang tir khoang 5 dén khoang 6 % khdi luong.

ChAt nhii héa thich hop bao gdm chat hoat dong bé mit dang khong ion,
anion, cation, ludng tinh, va cac chét hoat dong bé mit polyme khac hodc hén
hop cua ching. Tét hon 13, chit nhil hoéa 14 dang khong ion vi né dé hoa tan
trong chét pha lodng dugc uu tién, gitip lam 4n dinh huyén phty, d& tao thanh
nhil tuong 8n dinh, va khong gy doc thuc vat dbi véi cdy trdng. Chat nhil héa
duoc wu tién bao gdm este cua axit béo polyol va din xuét dugc polyetoxylat

héa cuia no6 va polysorbat 20.

Theo mdt phuong 4n, tir 35 dén khoang 50 % khdi lwong cia téng chit
rén 1én men, bao tir va doc t§ diét con trung 1a chit rén 1én men, bao tir va ddc
td diét con trung cta Bacillus thuringiensis subsp. aizawai. Theo mdt phuong
4n duge wu tién, tir 38 dén khoang 42 % khdi lwgng cia tdng chat rén 1én men,
bao tir va doc t6 diét con tring 1a chét rén 1&n men, bao tir va doc t6 diét con
trung cta Bacillus thuringiensis subsp. aizawai.

Theo mét phuong an khac, tir 55 dén khoang 65 % khdi lugng ctia tong

chét rin 1én men, bao tir va doc to diét con trung 14 chat ran 1én men, bao tr va
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doc t6 diét coén trung cua Bacillus thuringiensis subsp. kurstaki. Theo mot
phuong 4n duge wu tién, tir 58 dén khoang 62 % khdi lugng clia tong cht rén
1én men, bao tir va doc t§ didt con tring 13 chét rén 1én men, bio tir va doc tb

diét con trung ctia Bacillus thuringiensis subsp. kurstaki.

Theo mdt phuong 4n, séng ché dé& cdp dén phuong phép kiém soat Au
tring bd canh vay bao gdm viée st dung ché phim theo sang ché cho cay tréng
thdi vu. Ché phim nay t6t hon 13 thich hop dé 4p dung dudi dang dugc pha
loding v6i nuée hoic diu. Ché phim theo sang ché ciing c¢6 thé duge 4p dung
mdt minh hodc két hop véi cac thude diét loai gdy hai duge sit dung phd bién
nhu chlorantraniliprol, xyantraniliprol, v spinosad (hdn hgp cua Syinosyn A

va Sypinosyn D).

Theo mdt phuong 4n dwgc wu tién, chét rin 1én men, bao tir va doc t6
diét con tring cua Bacillus thuringiensis subsp. kurstaki va Bacillus
thuringiensis subsp. aizawai két hop dugc 4p dung véi lugng ndm trong
khoang tir khoang 5 dén khoang 600 gam trén mdi hecta. Theo mdt phuong an
duoc uu tién hon, chét rin 1én men, bao tit va doc t6 diét con trung ctia Bacillus
thuringiensis subsp. kurstaki va Bacillus thuringiensis subsp. aizawai két hop
dugc ap dung véi lugng nam trong khoang tir khoang 10 dén khoang 350 gam
trén mdi hecta. Theo phuong 4n duge uu tién nhét, chit rin 16n men, bao tir va
doc t6 diét con trung cia Bacillus thuringiensis subsp. kurstaki va Bacillus
thuringiensis subsp. aizawai két hop dugc &p dung voi luong nim trong

khoang tir khoang 25 dén khoang 300 gam trén mdi hecta.

Mic di theo mdt s phuong an, ty 1 clia Bacillus thuringiensis subsp.
aizawai va Bacillus thuringiensis subsp. kurstaki dugc biéu thi theo gam/hecta,
IU/mg, DBMU/mg hodc Spodoptera U/mg, sang ché khong bi gidi han & céac
phuong phap x4c dinh hidu lyc. Néu céc san phdm khac dugc phat trién hogc
dugc ban trén thi trudng voi cac dai lugng xac dinh hiéu luc khac, ngudi ¢
hidu biét trung binh trong linh vyc ndy, dua trén Hudng din cua tac gia sdng

ché trong ban md ta ndy, s& biét cach chuyén dbi cac ty 1& nay thanh céc lugng
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hidu qua phit hop véi sang ché dé dat duoc tic dung kiém soat hiép ddng ddi

v6i loai gy hai cdy trong muc ti€u.

Ngoai ra, séng ché khong bi gi6i han & loai ché phdm cu thé. Vi dy,
trong phan vi du ctia ban md ta nay, huyén phul nhii héa duge dugce st dung lam
ngudn Bacillus thuringiensis kurstaki/Bacillus thuringiensis aizawai. Tuy
nhién, c6 thé st dung cac loai ché phdm khic, bao gdm, nhung khong giéi han
&, ché phim dang bot d& thim uét, vién cdm c6 kha ning phén tin trong nudc,
vién cém khd c6 thé linh dong, va céc hé phan phdi khac.

Céac chung loai phu Bacillus thuringiensis subsp. aizawai thich hgp bao
gbm, nhung khéng bi gi6i han &, VBTS-1857, GB413, GC-91, va céc chung tai
t4 hop, cac ching nhan tiép hop va cc ching dugc cai bién.

Ché phim theo sang ché c thé dugc st dung dé kiém soat nhidu loai
gy hai cdy trdng khéc nhau. Bang du6i ddy liét ké mot s6 loai gy hai cay

trdng muc tiéu thich hop dé kiém soét boi cc ché phim theo séng ché.

‘Tén thong thuong - | Tenkhoahoe =
Ngai Achema Sphmx (Loai sdu c6 Eumorpha achemon
dudi nho 1én giong sung)

S4u budém co linh lang Colias eurytheme
Ngai cay hanh nhan Caudra cautella
Ngai cudn 14 bo phuong Tay Amorbia humerosana
(Amorbia)

Sau can gié Spodoptera spp., vi du exigua,
frugiperda, littoralis, Pseudaletia

unipuncta

Ngai cdy artisd (Artichoke plume)

Platyptilia carduidactyla

S&u budm cdy khd (ho d6 quyén)

Datana major

Sau 4o toi

Thyridopteryx ephemeraeformis

Ngai cay chudi

Hypercompe scribonia

Budm nhdy nau cdy chubi

Erionota thrax

Sau duc choi dau den

Acleris gloverana

Sau hoa Epiglae apiata

S4u so6i California Phryganidia californica
Sau gam khoét Paleacrita merriccata
S4u dyc qua anh dao Grapholita packardi
Ngai China Mark Nymphula stagnata

S4u can ré cam quyt Xylomyges curialis
Ngai cdy tdo dai Cydia pomonella
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‘Tén thong thudng - | Ténkhoahoc
S4u xanh cdy bong Helicoverpa zea

S4u duc qua cdy nam viét quat

Acrobasis vaccinii

S4u cai bap c6 soc ngang

Evergestis rimosalis

Sau can ré

Various Noctuid species, vi du Agrotis
ipsilon

S4u to cai bap Plutella xylostella
Sau rém cdy thong Orgyia pseudotsugata

Ngéi Ello (Loai sdu c6 dudi nho lén
giong sung)

Erinnyis ello

S4u do cdy du

Ennomos subsignaria

S4u dyc than ngd chau Au

Ostrinia nubilalis

Ngai cdy nho chiu Au

Lobesia botrana

Buém nhay ndu chdu Au (Buém nhay
nau Essex)

Thymelicus lineola

S4u kéo mang mua thu

Melissopus latiferreanus

Séu cuon 14 cdy phi

Archips rosanus

Séau Ira Rhopobota naevana
S&u cudn 14 cdy an qua Archips argyrospilia
Ngai cdy nho qua mong Paralobesia viteana

S4u cuon 14 nho

Platynota stultana

S4u gim thit 14 nho (chi cu tri dudi
mat 18)

Harrisina americana

Sau do cdy co

Mocus latipes

Sau co ba 14 xanh

Plathypena scabra

S4u hai cdy thich soc xanh

Dryocampa rubicunda

Ngai Gypsy Lymantria dispar
Ngai (Hagmoth) Phobetron pithecium
Sau Headworm Helicoverpa zea

Sau do cy doc can Lambdina fiscellaria
Loai siu c6 dudi nho 1én gidng stng | Manduca spp.

S&u xanh buém trang (imported Pieris rapae

cabbageworm)

Ngai ngii cbc An Do

Plodia interpunctella

Budm ba mau vang Bac My

Automeris io

Sau duc chdi cdy théng Bic My Choristoneura pinus
Ngai mau ndu nhat cdy tdo Epiphyas postvittana

Sau do

Various Noctuidae, vi du Trichoplusia
ni

Budm séu duc than

Diaphania hyalinata

S&u kéo mang cdy xau ho

Homadaula anisocentra

S4au cuon 14 dai chéo

Choristoneura rosaceana

Ngai cay tric dao

Syntomeida epilais

Sau cuon 14 an tap

Playnota stultana

Sau do an tap

Sabulodes aegrotata

-10-
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‘Tén théng thuong | Tén khoahoc
S4u Orangedog Papilio cresphontes

S4u cudn 14 cam

Argyrotaenia citrana

Ngai cdy &n trai phuong Dong

Grapholita molesta

Ngai mat ci

Anthera polyphemus

Sau duc than canh dao

Anarsia lineatella

Au tring ngai qua hd ddo pecan

Acrobasis nuxvorella

Budm cdy thong

Neophasia menapia

Sau qua déu

Heliocoverpa zea

Sau buém Range Caterpillar

Hemileuca oliviae

S4u cudn 14 dai do

Argyrotaenia velutinana

S4u buém budu do

Schizura concinna

Phrc hop sdu hai dwa hau (Rindworm
complex)

Various leps.

S4u buém lung hinh yén ngua

Sibine stimulea

Sau buém hinh yén ngua ndi bat

Heterocampa guittivitta

Sau buém dam lay nudc min
(Saltmarsh Caterpillar)

Estigmene acrea

Sau kéo mang ddm cé

Crambus spp.

Sau do hai cdy dau tuong

Pseudoplusia includens

Sau do

Ennomos subsignaria

Sau duc qua Sparganothis

Sparganothis sulfureana

S4u gim khoét mua xudn va mua thu

Paleacrita vernata va Alsophila
pometaria

Sau duc choi cdy van sam

Choristoneura fumiferana

S&u budm 1éu rap Various Lasiocampidae
Sau duc than Thecla-Thecla Basilides | Thecla basilides

(Geyr)

Sau dyc chdi cy thudc 13

Heliothis virescens

Loai sdu c6 dudi nhd 1én giong sirng &
cdy thuoc 1a

Manduca sexta

Ngai cy thude 14 Ephestia elutella
S&u duc qua ca chua Helicoverpa zea

Ngai dyc choi tdo c6 bui

Platynota idaeusalis

S4u duc thin canh Anarsia lineatella
Vaquita QOisphanes sp.

Sau cén r& c6 nhiéu dom khic nhau Peridroma saucia
Sau cudn 14 c6 nhiéu ddm khéc nhau | Platynota flavedana

S4u buém cay ddu meo

Anticarsia gemmatalis

Sau budm cdy 6c cho

Datana integerrima

Sau kéo mang

Hyphantria cunea

Sau rém mién Tay

Orgyia vetusta

Sau duc than ngd phuong Nam

Diatraea crambidoides

Sau duc than mia

Diatraea saccharalis

Sau duc trai trén cdy ngd, sdu xanh

Helicoverpa zea
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Ténthéng thuong Tén khoa hoc
cdy bong, sdu duc qua ca chua
S4u dyc choi cdy thuoc 14 Heliothis virescens

Theo mdt phuong an khéc, sang ché dé cap dén phuong phép kiém soat
vét gy hai cho cdy trdng bao gdm viéc sir dung cac ché phdm theo sang ché
cho cdy trdng trong d6 ciy trong dugc chon tir nhém bao gdm rau 4n ré va in
ctl, rau than hanh, cdy #n 14 khong thudc ho cai bip, cdy an 14 thude ho cai bép,
cdy ho d4u mong nudc hogc kho, cdy dn qua, cly bau bi, cdy cam chanh, qua
dang qua tdo, qua hach, qua mong va trdi cdy nho, hat cdy, hat ngii cde, cd va
6 1am thirc dn chin nudi va ¢ kho, thic #n gia stic khong phai co, thao mdc,
cy gia vi, cdy hoa, cdy dé trdng thanh lubng, hoa trang tri, atisd, mang tay, ca
phé, bong, cdy &n quéa nhiét d6i/cin nhiét déi, cdy hoa bia, khoai mdn, lac, luu,
cdy trdng l4y hat c6 dau, cdy va cdy bui, mia, thudc 14, bi co ram, va cai

xoong.

Theo mot phuong an, cay trdng duoc bién ddi di truyén. Cay trong
"duoc bién dbi di truyén" la cay c6 céac gen cu thé duoc loai bo, cai bién hoiic
céc ban sao gen bd sung ctia ADN nguyén th8 hodc la. Sy thay d6i ADN ctia
cy trong c6 thé dan dén cac thay dbi vé loai hogc lugng ARN, protein va/hosdc
céc phan tir khic ma cdy trdng san xudt, sy thay d6i nay c6 thé anh hudng dén
dép ting cla cdy trdng dbi v6i cac stress vo sinh (vi du thudc diét co) hozc
stress hiru sinh (vi du c6n trung), va/hodc anh hudng dén sy ting trudng, phat

trién, hodc ning suat cua cdy trong.

Theo mot phuong an dugc wu tién, rau dn r& va an cu dugc chon tir
nhém bao gdém cay arracacha, cdy hoang tinh, Atisé Trung Quéc, cdy hudng
duong Béc M§, cdy dén do, ct cai dudng, cdy nguu bang an dugc, cdy chudi
hoa dn dugc, ca rét, sén, sén ngot, cin tdy, su su, rau mui (turnip-rooted
chervil), cai 6 ro, co géu ngot, cdy khoai nudc (cdy khoai so), gling, cly sém,
c4i ngua, cdy leren, cdy mui ty (turnip-rooted parsley), cu cdi vang, khoai tay,
cai cll, ¢t cai tréng, cu cai Thuy Dién, cay diép cu, cdy diép cu den, cay diép cu

Tay Ban Nha, can cu (skirret), khoai lang, khoai tanier, cdy nghé, cai ct turnip,
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ciy cu dau, c tit (true yam), va giong canh tac, giong cdy va giong lai ciia

chung.

Theo mdt phuong 4n uu tién khéc, rau thdn hanh duge chon tir nhém
bao gém 14 he Tay tuoi, 14 he Trung Qudc tuoi, cdy hoa hién thudc ho than
hanh, ciy ngoc tram elegans, cdy bdi miu thudc ho than hanh, 14 bbi mau, toi
thudc ho thin hanh, téi thudc ho thdn hanh diu 16n, toi thudc ho than hanh
giéng rin, kurat, hanh tim, cdy toi tdy, cdy toi dai, cdy hoa loa kén thudc ho
than hanh, hanh hoa Beltsville, cdy hanh tdy, cdy hanh tdy Trung Qudc, cay
hanh tuoi, cdy hanh xanh, ct kiéu, hanh ngoc trai, hanh d6 Phép, cu khoali tay,
ngon hanh c4y, ngon cdy hanh ta, cdy hanh tdm thugc ho than hanh, 14 cdy hanh

tam twoi, va giong canh tac, gidng cdy va giong lai ctia chung.

Theo mdt phuong 4n khac, cdy &n 14 khdng thudc ho cai bép dugc chon
tir nhém bao gdm rau dén bi-na Trung Qudc, rau dén nhiéu 14, rau arugula (rau
rocket), rau ca-dong, can tiy, Can tdy Trung Qudc, rau diép ngdng, rau mui,
cAy hoa ctic ¢ 14 &n dugec, cai cuc, rau mét, cdy cii xoong can, cai xoong ving
cao, cdy bd cong anh, 14 cdy bd cong anh, ciy chut chit, rau diép xo#n (rau diép
ma), cdy thi la (Florence tiéu hdi), xa lach bip, xa lach, rau 1&, cdy mui tdy, rau
sam, rau sam mua dong, xa lach déng do (rau diép xo#n d6), cay dai hoang, rau
chén vit, rau chan vit Niu-Di-Léan, rau mdng toi, ct cai Thuy Si, dén tia, va

gidng canh tac, gidng ciy va giong lai ctia chiing.

Theo mdt phuong 4n khéc, cdy @n 1a thude ho cai bép duoc chon tu
nhém bao gdm béng cai xanh, bdng cai xanh Trung Quéc (cai r6), bong cai
xanh Broccoli raab (rapini), cdy cai Brussels, cdy cai bip, cdy cai bap Trung
Quéc (cai thia), cai thio Trung Qudc, cai be xanh (cai déng), sip-lo, bong cai
xanh cavalo, cai bup, cai xodn, su hdo, rau mizuna, cdi be xanh, cai b6 x61 mu
tat, cdy cai diu xanh, va gidng canh tac, gidng cdy va gidng lai cia chung.

Theo mét phuong 4n khac nira, cdy rau ddu &n 14 mong nude hodc kho
dugc chon tir nhdm bao gém dau chi Lupinus, ddu chi Phaseolus, dau chi
Vigna, dau tim (dau ring ngua), ddu ga, guar, ddu nhiét d6i My, déu van, dau

lang, d4u chi Pisum, dau triéu, du tuong, dau twong hat non, du kiém, lac, va
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gibng canh tac, gibng cdy va gidng lai ctia ching. Theo mdt phuong 4n dudc
uu tién, dau chi Lupinus bao gém dau lupin hat, dau lupin ngot, ddu lupin tréng,
dau lupin tring ngot, va gidng lai cia chiing. Theo mét phuong 4n wu tién khéc,
dau chi Phaseolus bao gém dau d@)ng, dau tréng, d4u lima, d4u hai quén, dau
cuc, dau tay, ddu co ve, dau tepary, ddu que, va giéng lai ctia chung. Theo mot
phuong an wu tién khac, ddu chi Vigna bao gém dau do, dau diia dai Nam My,
d4u mét den, cdy dau tréng, dau dta Trung Quéc, dau diia lun, dau diia, dau
ngai, d4u xanh, d4u gao, dau dai tring rén nau, ddu mudi, d4u dai, va gidng lai
cua chung. Theo mdt phuong an, ddu chi Pisum bao gdm dau lun, dau c6 hat &n
dugc, cay dau Ha Lan xanh nhan, ciy d4u Ha Lan, cdy ddu Ha Lan xanh, déu
xanh, ddu Trung Qudc, ddu lai giita ddu Ha Lan xanh va déu Trung Quéc

(sugar snap pea), va gidng canh tac, giong cdy va giong lai cua ching.

Theo mdt phuong dn khac, cdy &n qua duge chon tir nhém bao gdm ca
chua bui, ca chua Amazon, ca chua bi ti hon, lu lu duc, cdy ky tir, cdy anh dao
d4t (groundcherry), gidc hd ma (martynia), cdy ca naranjilla, cdy mudp tdy, ca
dai hoa tring, ciy ca b, cdy hd tiéu, cay hd tiéu khong & dang chudng, cdy day
Nhét, cdy scout tomato field roselle, cdy ca tim, ca tim mau do, cdy ca tim chau
Phi, qua mong mit trdi (sunberry), ca chua xanh Mexico (tomatillo), ca chua,
ca chua xanh Mexico (tree tomato), va gidng canh téc, gibng cdy va giéng lai
cua chung. Theo mdt phuong an dugc wu tién, cly hd tiéu bao gdm &t chudng,
6t, hd tidu dung trong ndu an, 6t anh dao, 6t ngot, va gibng canh tac, giéng cay
va gibng lai ctia ching.

Theo mot phuong an, cay bau bi dugc chon tir nhém bao gém cdy su su,
trai cdy su su, bi dao (bi phén Trung Qudc), dua thanh yén, dua chudt, cay dua
chuét ri, biu bi an duoc, loai Momordica, dua bd, bi ngd, bi mua he¢, bi mua
d6ng, dua hau, va gidng canh tac, giéng cdy va gibng lai ctia chiing. Theo mot
phuong an dugc uu tién, bau bi #n duge bao gc‘A)m cay bau ném, cdy bi cucuzza,
mu6p huong, Pau bip, va gidng lai ctia chung. Theo mdt phuong 4n wu tién
khac, rau Momordica bao gdm mudp déng (balsam apple), mu6p déng (balsam

pear), mu6p dang, dua chu¢t Trung Qudc, va gibng lai ctia ching. Theo mdt
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phuong an wu tién khac, cdy dua huong bao gbm ciy dua luéi, cdy dua do, cay
dua vang, dua Crenshaw, dua pershaw vang, dua bé rudt xanh, cdy honey ball,
dwa mango, dua Ba Tu, dua hinh bau duc c6 vi thom nhe cua dira (pineapple
melon), dua Giang sinh, dua leo rén, va giéng lai ctia chung. Theo mdt phuong
4n wu tién khac, bi mua h¢ bao gdm bi vang, bi pattypan, bi ngdi vang, bi ngd,
bi ngdi, va giéng lai ctia chiing. Theo mét phuwong 4n dugc wu tién khéc, bi mua
d6ng bao gdm bi hd 16, cay bau, bi hu-bét, bi ddu, bi mi s¢i, va gidng canh tac,

giong cdy va giong lai cua chung.

Theo mdt phuong 4n, cdy &n qua thudc chi cam chanh dugc chon tir
nhém bao gdm chanh xanh, quyt lai, thanh yén, budi, quyt déng Nhat Ban, kim
quét, chanh vang, quyt Dia Trung Hai, cam chua, cam ngot, budi da xanh, cam
Satsuma, cam tachibana, cam budi, cdy quit, cam sanh, cam ba 14, buéi chum,
va gibng canh tac, gibng cdy va giéng lai ctia ching. Theo mét phuong 4n duoc
uu tién, chanh xanh dugc chon tir nhém bao gém cdy chanh cdm sa mac Uk,
chanh ngén tay Uc, cdy chanh cém Uc, chanh ngén tay Brown River, cdy
chanh cém tréng mount, chanh cdm dai New Guinea, chanh.ngot, chanh c¢ém

Russell River, chanh khong hat, va giéng lai ciia chung.

Theo mdt phuong an, ciy qua dang qua tdo duge chon tir nhém bao gdbm
t4o, t4o gai, tao tdy dai, nhét tdy, cdy son tra hoa né mua he, cdy son tra, qua 1€,
qua lé chau A, mdc qua, mdc qua Trung Quéc, mdc qua Nhat Ban, ciy

tejocote, va giong canh tac, giong cdy va giong lai cua chung.

Theo mot phuong 4n, qua hach duge chon tir nhém bao gobm mo, anh
ddo, anh dao chua, dao, ddo, man, min Chickasaw, mén tia, mén Nhat Ban, cay

mén lai, man tuoi, va giong canh tac, giong cdy va giong lai cia chung.

Theo mdt phuong 4n khic, qua mong va trdi cdy nhé dugc chon tur
nhém bao gdm nho trdng canh séng Hic Long Giang, cdy qua mong chi
Aronia, thanh mai, man vi¢t quét, viét quét, mam x0i, viét quét xanh, viét quét
xanh bui thip, viét qut xanh bui cao, ly chua buffalo, cdy nhét 14 bac & Bic
M§, ciy dau tim Trung Qudc (che), 6i Chile, qua anh dao dai (chokecherry),

dau mam x6i (cloudberry), cdy nam viét quat, cdy nam viét quét bui cao, cay ly
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chua den, cdy Iy chua do, cdy com chdy, cdy hoang lién gai chiu Au, qua Iy
gai, cdy nho, cdy kim ngan &n dugc, cdy viét quét, cdy qua lai chéo hén hop
Ribes xnidigrolaria (jostaberry), cdy qua mong chin vao thang sau (cdy qua
mong Saskatoon), cdy ong anh do, chanh leo, cdy qua mong hoi gia, d4u tam,
tao Emu (muntries), cdy 1y chua ban dia, cdy chiu thu bo lan, cdy co ke 4 chau,
anh dao Pensylvania (pincherry), cdy ngly den, cdy ngly do, ciy riberry, cay
thach nam, cay ngii vi, hic mai bién, dudng 18, cay d4u tiy, cAy mam xdi long,
va gibng canh téc, gidng cdy va gibng lai ctia chiung. Theo mdt phuong 4n dugc
wu tién, cdy ngdy den bao gdm mim xdi Andean, mim x6i Bic cuc, ciy
bingleberry, qua mong satin den, cdy boysenberry, cdy brombeere, mim xdi
California, qua mong Chester, madm x0i Cherokee, madm x6i Cheyenne, mam
x0i Allegheny, cdy coryberry, darrowberry, cdy mam x6i (dewberry), céy qua
mong Dirksen thornless, madm x6i thudng xanh, madm x6i Himalaya, cay
hullberry, qua mong lavaca, cdy loganberry, cdy lowberry, cdy Lucreliaberry,
mam x6i voi, gibng mam x6i Marion, chi Mora, ciy mures deronce, cdy ngly
Béc Cuc, cdy mam x6i 14 nho phuong béc, mam x6i Olallie, cdy qua mong
thudng xanh Oregon (Oregon evergreen berry), thé hé th\ hai ctia phép lai gitta
mam x6i va ngdy (phenomenalberry), cdy rangeberry, cdy ravenberry, cly
rossberry, mam x6i Shawnee, cdy mim x6i 14 nho phuong nam, déu lai gilta

diu den va dau d6, dau tim, ciy zarzamora, va giong lai cia chung.

Theo mot phuong an khéc, ciy 14y hat dugc chon tir nhém bao gbm
hanh nhén, hat dé gai, qua hach Braxin, bi hd 16, dao 16n hot, cay dé, cay lat,
cdy phi (hat phi), qua hach hd dao, hat cia ciy méic ca, cdy hd dao pecan, cdy
hd trin, cdy 6c ché den, cdy 6c ché Anh, va gibéng canh tac, giéng cdy va gibng
lai cua chuing.

Theo mdt phuong 4n khéc, ngii cbc 14y hat duge chon tir nhém bao gdm
laa mach, lua kidu mach, ké ngoc trai, k& proso, yén mach, cly ngo, cdy ngd
d6ng, ngd ngot, cly ngd 14y hat, ngd 1am bdng, cdy lua, lua mach den, cdy lia

mién (cdy milo), cac lodi cdy la mién, cdy lta mién hat, (hat) co lai Sorghum
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x drummondii (Sudangrass), chi cd ngd, ti€u hac mach, lda mi, gao dai, va

giong canh tac, giong cdy va giong lai ciia ching.

Theo mot phuong an khac nita, thirc &n chdn nudi tir co tuoi, thirc an
chiin nuodi tir c6 khé va cd khd duge chon tir nhom bao gdm co 13 thanh vién
cua ho Gramineae ngoai trir mia va cac loai thuéc nhom hat ngii cbe, dong co
va c6 theo ddy, va c6 dugc dung 1am co kho hodc c6 U tuoi. Theo cac phuong

an khac, c6 Gramineae c6 thé 1a con tuoi hoac dugce xur ly.

Theo mot phuong an, thirc &n gia stc khdng phai cé duge chon tir nhém
bao gém co linh lang, ddu méo rimg, co ba la chi Trifolium, co6 ba 1a chi
Melilotus, cay sén day, cay dau mét ga, lupin, cay h6ng d4u, cé ba 14, cdy dau
tam, cdy vuong mi¢n dau tim moc dai, cdy dau tam sita, va giéng canh tac,

giong cdy va giong lai ctia chung.

Theo mdt phuong 4n, thdo mdc va cdy gia vi duge chon tir nhém bao
gdm hat tiéu gia-mai-ca, cdy bach xi, cdy hdi, hat cdy hdi, hoa hdi, hat diéu
mau, bém, ciy hung qué, ciy voi voi, cdy burnet, hoa ctic La M4, nu cdy bach
hoa, cdy carum, cdy carum den, cdy bach déu khéu, qué, nu qué, bac ha méo,
hat cin tay, rau mui, he, he Trung Quéc, cay qué, cdy x6 thom, nu cdy dinh
huong, 14 mui, hat mui, cdy cic tiy, 14 ngo, hat ngo, 14 rau mui, hat rau mui, thi
1a Ai Cap, thi 13, hat thi 13, tidu hdi, tiu hdi huong, hat cdy thi 1a (Florence ti€u
hdi), cay co ca ri, bach ddu khiu chiu Phi, cdy bac ha déng, cdy bai huong, ciy
bach xu, cdy oai huong, sa chanh, cay can nui ldy 14, cdy can nui liy hat, vo
nhuc d4u khéu, cic van tho, cdy kinh giéi 6, ciy bac ha, hat mu tac, ciy sen
can, cdy nhyc dau khéu, cdy mui tdy, cdy bac ha hang, hd tiéu den, hd tiéu
trdng, hat hoa anh tic, cdy huong thao, cdy ctru ly huwong, cdy nghé tdy, cdy x6
thom, ciy rau hing mua he, cdy rau hung mua dong, cay hdng ngot, cay clic
ngai, ciy ngai dim, cdy hing tdy, cdy vani, ciy 1oc dé xanh, c6 xa diép, cay
ngai tdy, va gidng canh tic, gidng cdy va gidng lai cta ching. Theo mdt
phuong an dugc wu tién, bac ha dugc chon tir nhém bao gém bac ha luc, bac ha

chiu Au, va giong lai cua ching.
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Theo mdt phuong an khac nira, atis6 dugc chon tir nhém bao gém atiso
Trung Quéc, cdy huéng duong Bic My, va gibng canh tc, gidng cdy va gidng

lai cua chung.

Theo mét phuong 4n, cdy an qua cén nhiét d6i/nhiét d6i duge chon tir
nhém bao gdm chi Na (4nonna), bo, kiwi phé théng, kiwi chiu rét, chudi,
chudi mé, vu sita, khé, 8i, nhin, xapoché, du du, chanh leo, xoai, 1 chi, mit,
thanh long, h6ng xi€m, mang cAu xiém, cdy trimg ga, monstera, roi, lyu, chém
chdm, vai, ddu tim Pakistan, bon bon, mit td nit, siu riéng, cdy dira sung, cly
gioi, cy diéu, cdy chudi, cdy bi, dira, va gidng canh tac, gidng cdy va gibng lai

cua chung.

Theo mot phuong an khac, cdy cho hat 14y dau duge chon tir nhém bao
gém cy voi voi, cic van tho, cdy thiu dau, cdy soi, hat cdy bong, chi Crambe,
chi Cuphea, chi Euphorbia, gidng cdy dai kich, hoa anh thao, hat lanh, cdy cai
Camelia, ciy hoa tai tho, mu tac, hodc cai dau, ciy hodc bui cdy nho & tdy nam
Bic M¥, chi Lesquerella, chi Lunaria, cdy meadowfoam, cdy bong tai, hat
Niger, cu cai dAu, hat hoa anh tiic, nu tAm xudn, cdy vimg, cy cuc stokes aster,
cy cai nam hoa tim, cdy bach dan dAu, cdy dau tra, chi Vermonia, cay hat cai
dAu, hodc cai dau, cdy rum, cdy huéng duong, va gidng canh téc, gibng cay va

gidng lai ctia chiing.

Theo mo6t phuong an, cdy va cdy bui dugc chon tir nhém bao gbm cay
rimg, cdy trdng liy béng mét, va cdy phong dudng, va gibng canh tac, giéng
cdy va gidng lai clia ching,

Ché phém theo séng ché c6 thé duogc sir dung cho hat, 14, hodc khu vuc
du dinh trong cdy.

Theo phuong én thay thé, ché phdm theo sang ché dugc 4p dung cho
hang héa nong nghiép bao quan. Cac hang héa bdo quan nay bao gbm, nhung
khong bi gidi han ¢, ngii cbc, dau twong, hat huéng duong, hat cay tr(‘A)ng, hat

gia vi, cdy gia vi, thao mdc, hat cho chim &n, va béng ngo.
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Ché phim theo sang ché c6 thé duge 4p dung khong dugc pha lodng
(nguyén chat) hodc duge pha lodng v6i nude hodc diu d&n ndng d6 mong

mudn trude khi 4p dung.

Ché phim theo sang ché ciing c6 thé bao gdm chét bd trg khéc. Chét bd
trg thich hop ¢o thé bao gém chét bao quan, chét hoat dong bé mat, chét phéan
tan, chét két dinh, polyme, chét diu chinh d6 pH, chét kiém soét sy rira troi,
chét bao vé khoi UV, chét tao mau, chit déng gbi vao vi nang, dudng, tinh bot,
chit chay tu do, dat sét, chit dinh dudng, chit gdy 4m, chét diéu hoa hozc chit
kich thich sinh trudng cta cdy, chét kich thich &n, cac hop chit tu nhién, cé
ngudn gbc ty nhién hoic tong hop khac véi céc tinh chét diét con tring hoic
diét ndm hodc diét ve bét hodc tinh khang tap nhiém hé théng (systemic
acquired resistance - SAR), trong s6 cac hop chat khac. Viéc lya chon thanh
phﬁn va nc“)ng dd duogc chon co thé thay dbi tuy thudc vao loai ché phém, su pha
logng khi str dung cudi cling, phuong phép 4p dung (trén khong hodc trén mat
d4t), phic hop cdy trong va loai gdy hai cay trdng, hdn hop tron trong thiung
dugc st dung, cac yéu cAu vé& @6 6n dinh, chi phi cho viéc xtt Iy trong s6 nhiéu

yéu cau khac.

Céc ché phém nay co thé con chira cac chét phu gia, vi dy, céc chét phu
gia @ cai thién do bén mua, bao vé khoi UV, cai thién d6 On dinh nhiét, tinh
chét kiém soét rira trdi, va chat kich thich &n.

Theo mdt phuong 4n khac nita, ché phidm theo sing ché dugc 4p dung
cho cdy tréng thdi vu v6i thanh phén hoat tinh ding trong néng nghiép khac.
Thanh phan hoat tinh khac ndy c6 thé 14 vi du, thudc diét nim, thudc diét con
tring, thudc diét ve bét, chit didu hoa sinh truéng clia cdy hogc chat kich thich
sinh trudng cua cay.

Theo mot phuong an duge uu tién, ché phim theo sing ché dugc ap
dung cho ciy trong thdi vu véi it nhit mot thudc diét coén trung antranilic

diamit. Antranilic diamit dugc wu tién 13 chlorantraniliprol va flubendiamit.

Chlorantraniliprol 13 antranilic diamit. Chlorantraniliprol c6 ddc tinh

thip d6i v6i ngudi va dong vat ¢ vi. Ngoai ra, n6 c6 hiu qua & ty 1¢ s dung
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thAp. Gidng nhu Bacillus thuringiensis, dé c6 hidu qua, chlorantraniliprol phai
duoc n bai Au tring. Chlorantraniliprol ép cac co trong Au tring giai phdng tat

ca canxi dy trit chia nd, 1am cho au trung nging dn va cudi cung chet.

Theo mot phuong 4n, ché pham theo sang ché dugc 4p dung cho cay
tréng thoi vy cung véi thudc diét tring. Theo mdt phuong an dugc wu tién,

thubc diét trimg 1a thiacarb.

Céc thanh phan hoat tinh bd sung c6 thé dugc phdi tron véi chit ran 1én
men, bao tir va doc t6 diét con tring ctia Bacillus thuringiensis subsp. kurstaki
va Bacillus thuringiensis subsp. aizawai. Cac thanh phan hoat tinh bb sung
cling c6 thé dugc trén trong thiing véi cac ché phim theo sdng ché. Theo cach
khéc, cac thanh phin hoat tinh bd sung c6 thé dugc 4p dung riéng ré nhung

dong thdi v6i cac ché phdm nay hodc 1an luot véi viée 4p dung sang ché.

Theo mét phuong an dugc wu tién, ché phim theo séng ché dugc ap
dung khi 4u tring con non (tudi con nho) va #n tich cuc va quan trong hon

truée khi vuot qua ngudng thiét hai vé kinh té,

Theo mdt phuwong 4n khéc nita, ché pham theo sang ché duoc 4p dung
cho céy trdng thdi vu it nhét mot 1an cho mdi mua. Theo phuong 4n duge wu
tién, ché phdm duoc 4p dung tir mot dén bay 14n cho mdi mua tiry thude vao ap
luc cua loai gy hai, sy sinh trudng cla cay tréng, va céc didu kién mdi trudong
nhu lugng mua ngay sau khi 4p dung. Theo mdt phuong 4n duogc uwu ti€n hon,
ché phdm dugc 4p dung khoang ba 1dn cho mdi mua. Ché phim theo sang ché
c6 thé duoc ap dung boi thibt bi trén mat dét, trén khong hogc tuéi bing binh
tuéi v6i lugng nude hodc cic chit mang khic da dé tao ra sy bao pht hoan

toan cac phan cua cdy bi lan nhiem.

BAt k& s6 1an ap dung cho mdi mua, ty 18 tdng coéng phai khdng vugt qua
ty 1€ tdi da héng nim khi duoc x4c dinh béi co quan bao vé moi truong hodc ty
1€ ghi nhén lién quan.

Theo mdt phuong 4n khéc, séng ché d& cap dén phuong phap san xuét

céc ché phim theo sang ché. Phuong phép nay bao gdm 1én men riéng r& ching
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hiéu luc cao cla Bacillus thuringiensis subsp. kurstaki va chung Bacillus
thuringiensis subsp. aizawai trong mdi truong sinh truéng va diéu kién sinh
trudng t6i wu bao quan va két hop céc huyén phi dic 1én men & ty 1€ hiéu luc
cu thé hodc chét rin chira doc t5 tinh thé, bao tir, cht chuyén héa hiép déng va
protein sinh dudng diét con trung cta Bacillus thuringiensis, sdy phun huyén
phu dic 1én men d& duoc Kkét hop dé tao ra thanh phﬁn hoat tinh loai dung cho
k¥ thuat, xi 1y, xéc dinh dac diém c4c tinh chét vat ly va sinh hoc va phéi tron
né thanh céc dang san phdm khéac nhau duge uu tién trong s6 nay 13 dang cb
dic huyén phi nhii héa dugc va hat phén tan duge trong nudc. Huyén pht dic
két hop ciling c6 thé dugc phéi tron truc tiép v&i chit phan tén, chat lam 6n
dinh, chét hoat dong bé mit, va chét pha loding va dugc tao hat séy phun trong
thiét bi tao hat ban lién tuc hodc téng s6i dé tao ra ché phém hat kho thdm nuée
hodc linh d6ng. Theo phuong én thay thé, bia 1én men c6 thé dugc ¢ bing
céch sir dung céc phuong phap da biét véi ngudi ¢ hidu biét trung binh vé linh
vuc k¥ thuat nay nhu chéng han b%lng cach ly tAm, 1am bay hoi, vi loc hodc si€u

loc hoic bing cach két hop hai hogic nhidu phuong phép thu héi.

Nhu duoc sir dung trong ban md ta nay, “cay trdng” duoc dung d chi it

nhit mot cy trdng va khong phai 1a quin thé cay trdng.

Nhu dugc sit dung trong ban md ta ny, khi dé cép dén ty 1& cta Bacillus
thuringiensis subsp. kurstaki so voi Bacillus thuringiensis aizawai, ty 1€ nay
bao gém % khéi luong cta chét rin 1én men, bao tir va doc t6 diét con tring
cta Bacillus thuringiensis subsp. kurstaki so véi % khdi lwong ctia chét ran 1én

men, bao tir va ddc t6 diét con trung cua Bacillus thuringiensis aizawai.

Nhu duge st dung trong ban md ta nay, “su kiém soat” hodc “kiém
so4t” nghia la 1am giam luong thiét hai cho cay trdng do 4u tring, giam quin
thé loai gy hai, can thiép vao chu trinh sdng phat trién hogc tac dong sinh ly

ho#c hanh vi ma dan dén sy bao vé cdy trong.

Nhu dugce st dung trong ban moé ta nay, tAt ca cac gia tri bing sb lién
quan dén luong, ty 1€ % trong lugng va cac dang tuong tu dugce dinh nghia la

“khoang” hoac “xap xi” mdi gi4 tri cu the, cdng hodc trir 10 %. Vi dy, cum tir
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“it nhét 5,0 % trong luong” duoc hidu 12 “it nhit 4,5 % dén 5,5 % trong luong.”
Vi thé, luong trong khoang 10 % cua gia tri duge yéu ciu bao hd dugc bao

gom bdi pham vi ciia céc yéu cau bao ho.

Cac phuong 4n dugc bdc 19 chi la cac phuong dn néu lam vi du v€ cac
khai niém theo sang ché duge bdc 1 trong ban mo ta ndy va khong duoc hi€u

1a 1am gidi han sang ché, trir khi duge quy dinh nhu vay.

Cac vi du duéi day duoc du dinh @& minh hoa séng ché va chi dan cho
ngudi ¢ hidu biét trung binh trong linh vyc nay céch tao ra va sir dung sang

ché. Chung khéng duoc dy dinh dé gidi han sing ché theo cach bat ky.
Vi du thye hién sang ché

Bacillus thuringiensis kurstaki, ching VBTS-2546 duoc sit dung lam

ngudn Bacillus thuringiensis subsp. kurstaki trong cac vi du dudi day.

Bacillus thuringiensis aizawai, ching ABTS-1857 (c6 sén tir Valent
BioSciences Corporation), dugc sir dung lam ngudn Bacillus thuringiensis

subsp. aizawai trong cac vi du dudi day.

Déau phun néng nghiép dang parafin Sunspray 6N (c6 san tr R.E.
Carroll, Inc va c4c nha cung cip khéc), phin cit ddu mo parafin nhe, dugce sur
dung 1am ngudn chat pha loéng trong céc vi du dudi déy.

DAt sét montmorillonit Bentone® 38 (c6 sin tir Elementis Specialties,
Inc., Bentone 13 nhin hiéu d3 dugc ding ky cua Elementis Specialties, Inc.),
chét phu gia luu bién duge cai bién, dugc sir dung 1am ngu6n chét phu gia luu
bién trong cac vi du duéi day.

Chét nhii héa Atplus™ 300FA (c6 sn tir Croda Crop Care), bao gdm
este cia axit béo polyol va din xuét duogc polyetoxylat héa cia né, duge s
dung 1am ngudn chat nhii héa trong cac vi dy dudi day.

Chét hoat dong bé mit polysorbat 20 hoic Tween 20 (c6 san tir Croda

Crop Care) dugc sir dung lam ngudn chét nhii héa trong céc vi du dudi day.
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Vidul

Ché phim theo séng ché dugc didu ché nhu sau. Bacillus thuringiensis
subsp. kurstaki va Bacillus thuringiensis subsp. aizawai dugc 1én men riéng ré.
Sau d6, cac huyén phi dic 1én men dugc két hop trong thung trdn & ty 18 chét
ran 1én men mong mubn, 60:40 ctia Bacillus thuringiensis subsp. kurstaki so
v6i Bacillus thuringiensis aizawai. Tiép theo, huyén phu dic nay dugc sy

phun va sang dé thu dugc thanh phan hoat tinh loai ding cho k¥ thuét.

Trong thung c6 thiét bi tron, dang c6 dic gel duoc didu ché béng cach su
dung phin chét pha loéing, chit phu gia lwu bién, va chét nhii hoa. Trong thung
riéng 18 c6 thiét bi tron, diu phun nong nghiép dang parafin lodng trudc tién
dugc nap, sau d6 1a dang c6 dic gel, thanh phén hoat tinh, va sau d6 (céc) chét
nhii héa con lai. Ché phim duoc tron cho dén khi ddng nhét. Sau d6, ché pham
dugc sang dé loai bo céc hat c6 dudng kinh 16n hon khoang 100 micromet. Vi
du v& ché phdm nay dugc néu trong Bang 1 dudi ddy. Lugng chét pha lodng,
chit phu gia Iwu bién, va chét nhii héa s& thay dbi tiy thudc vao ndng do ctia
Bacillus thuringiensis subsp. kurstaki va Bacillus thuringiensis aizawai, ndng

do nay lai s€ thay dbi tiy thudc vao hi¢u lyc cua huyén phu déc 1én men.

Béng 1: Ché phidm dang c¢6 dic huyén phit nhil héa duge

Ciac thanh phan
(Kg/mé)

Bacillus thuringiensis subsp. kurstaki +

Bacillus
thuringiensis subsp.
aizawai

Thanh phan hoat
tinh logi dung cho
ky thudt 260,0

Chat pha lodng
669,0

Chét phu gia Iuu bién

Chat nhii h6a/Chét
phu gia phan cuc

16,0
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50,0

Chét nhii héa 5,0

1000,0

Vidu2

Hiéu lyc cta cac che pham

S4u mé nita ciia ché pham theo sang ché dugc dieu ché véi lugng

Bacillus thuringiensis subsp. kurstaki va Bacillus thuringiensis subsp. aizawai

thay dbi tir khoang 25 % dén khoang 28 % khdi lugng. Sau d6, céc ché phdm

ndy dugc thir nghiém vé hiéu luc va gid tri LCso d6i véi sdu do ky sinh trén cai

bip, siu to cai bap, va siu xanh da lang. K&t qua cla cac nghién ciru ndy duoc

tom tit dudi day trong cac Bang 2, 3 va 4.

Bang 2: Hiéu lyc cua ché pham d6i vdi sdu do ki sinh trén cai bap va gid tri

LCso
Ché pham % Btk + Bta (ty | Hiéu luc S.D. LCso
16 0,6:0,4) (IU/mg) Séu do ki sinh

trén cai bap
ug/mL

2A 26,5 18,385 943 30,3

2B 26,5 17,592 163 31,6

2C 26,5 18,658 1198 30,0

2D 27,0 19,561 627 28,5

2E 28,0 19,538 3167 29,0

2F 25,0 18,627 2058 30,1

Gid tri trung | 26,58 18,727 29,9

binh

Bang 3: Hiéu lyc cua ché pham d6i véi siu to cai bap va gia tri LCso

Ché pham % Btk + Bta | LCso 95 % CL Hiéu luc
(ty 1€ | ug/mL (ug/ml) DBMU/mg
0,6:0,4)
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2A 26,5 1,59 1,02 -2,17 47803
2B 26,5 2,00 1,39-2,80 38003
2C 26,5 1,87 1,52 -2,29 40645
2D 27,0 1,62 1,19-2,07 46917
2E 28,0 1,81 1,50 -2,11 41992
2F 25,0 1,45 1,00-1,85 52418
Gia tri trung|26,58 1,72 44630
binh

Luu y: Bta Ref. Std: LCso = 1,25 ug/mL (CL =0,922 - 1,56); Hi€u luc =
60.805 DBM U/mg.

Bang 3: Gi4 trj LCso ctia ché phdm d6i vé6i su xanh da lang

Ché phim % Btk + Bta ((ty 1& | LCso 95 % CL
0,60:0,4) ug/mL (ug/ml)

2A 26,5 169 143 — 202
2B 26,5 196 175 - 221
2C 26,5 197 158 — 251
2D 27,0 169 124 — 239
2E 28,0 147 131 -265
2F 25,0 182 161 - 206
Mean 26,58 177

Luu y: Bta Ref. Std: LCso = 27,8 ug/mL (CL = 24,6 —31,4)

Nhu c6 thé thiy trong Bang 3, ché phadm theo séng ché c6 hiéu lyc nhu
duoc x4c dinh 16n hon 17.590 IU/mg chéng lai sau do ki sinh trén cai bép
chuén. Ty 18 LCso ddi voi sdu do ky sinh trén cai bap, sau xanh da lang va sau
to cai bip tht ca déu cho thiy ring ty 16 khdi luong hiép ddng béng 0,6:0,4
Bacillus thuringiensis kurstaki:Bacillus thuringiensis subsp. aizawai nhu duoc
phdi tron boi téc gia sang ché tao ra ty 1€ tiéu diét cao dbi voi ca ba loai gy
hai. Céc két qua nay 13 bat ngd vi céc ty 1& khac cua Bacillus thuringiensis

kurstaki: Bacillus thuringiensis subsp. aizawai khong tao ra két qua tot hon.
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Vidu3
Ham luong doc t6 ctia ché phim

Ché phim theo sang ché dugc phan tich béang cach st dung HPLC trao
51 ion st dung cac k¥ thuat chuin da bibt véi ngudi 6 hiéu biét trung binh
trong linh vyc k¥ thudt nay (tham khao Patent My s6 5,523,211). N6i mét cach
ngén gon, tinh thé bao tir vé clia Bacillus thuringiensis dugc hoa tan, tich riéng
va dinh lugng dé xé4c dinh mic ddc td CrylAa, CrylAb, CrylAc, CrylC, va
Cry 1D c6 mat trong céc ché pham theo séng ché. Nhu c6 thé thiy trong Bang
4 duéi ddy, nghién ctru cho thdy céc dinh doc t§ 1 rang d6i véi CrylAa,
CrylAb, CrylAc, CrylC, va Cry 1D.

Béng 4. Phén tich HPLC trao di ion d6i v&i cac ché phim

Mau CrylC CrylD CrylAa |CrylAb [CrylAc |Doc td Pl
tbng cong

Btk - - 1408915 | 1935756 | 927755 4.272.426

STD (32,97) (45,31) (21,72)

Bta 1990546 | 149093 919525 2006976 | - 5.066.140

STD (39,29) (2,94) (18,15) (39,62)

Dang ciia | 479077 130040 442808 1107617 | 545870 2.705.412

vidul (17,71) (4,81) (16,37) (40,93) (20,18)

Nhu dugc x4c nhin béi nghién ciru ndy, Bacillus thuringiensis subsp.
kurstaki biéu hién cac doc t& CrylAa, CrylAb, va CrylAc. Bacillus
thuringiensis subsp. aizawai biéu hién cac doc td CrylC, CrylD, CrylAa, va
CrylAb. Nhu c6 thé thdy trong Béang 4, ché phim theo sang ché chira cic doc
d8 dugc biéu hién bodi Bacillus thuringiensis subsp. kurstaki va Bacillus

thuringiensis aizawai.
Vi du 4 Hon hop tron thing

Nhu d4 néu trén, cac ché phim theo sang ché c6 thé dugc tron véi cac
thanh phén hoat tinh khéc trong hén hop tron thung hodc dugc phdi tron véi
c4c thanh phéan hoat tinh khéc. Bang 5 minh hoa mdt s6 trong s cac hdn hop

tron thung da dugc dé xuit nay. Sang ché khong bi giéi han & cdc vi du nay.
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Bang 5. Vi du vé hdn hop trdn thing Btk/Bta (60:40)

1,2 dén 4,7 lit

Hbn hop

Luong/Hecta
chit phu gia hén
hop trn thung
Luong/Hecta

Btk + Bta (ty 1€ 0,6:0,4)

4A 1,2 dén 4,7 lit

1,0 dén 2,1 lit Prevathon™
(Dang ¢b dic huyén phu chita
5% RenaXypyr ® hoac
Chlorantraniliprol)

0,26 — 0,55 lit Coragen®
(Dang c6 dic huyén phi
chira 18,4% RenaXypyr®
hodc Chlorantraniliprol)

0,5 dén 1,5 lit ExirelTM
(Nhii trong huyén phu
chira 10,2% Cyazypyr)

4B 1,2 dén 4,7 lit

4C 1,2 @én 4,7 lit

4D1,2 dén 4,7 lit

0,245 — 0,420 Kg Avaunt®
(hat phén tan dugc chira
30% Indoxacarb)

4 E1,2 dén 4,7 lit

0,2 dén 0,7 lit Asana® XL
(dang c6 déc nhii hoa dugc
chira 8,4% Esfenvalerat)

4 F1,2 dén 4,7 lit

0,07 dén 0,73 lit Nuprid®4F
Max (dang c6 dic linh dong
chira 40,4% Imidacloprid)

4 G1,2 dén 4,7 lit

0,16 dén 0,83 lit Fastac(™)
EC (dang c6 déc nhii hoa
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duoc chira 10,9% alfa-
cypermethrin)

4 H1,2 dén 4,7 lit 0,11 dén 0,73 lit Spintor®
‘ 2SC (Dang c6 dac huyén
phu chira 22,8% Spinosad

411,2 3n 4,7 lit

0,11 dén 0,29 lit Belt® SC (Dang c6 dic huyén phu chira 39% Flubendiamit)
(c6 sin tir Bayer)

Vidu5

Nghién ctru duoc tién hanh d8 xac dinh tic dong ma ty 1¢ khdi luong
hiép ddng cta Bacillus thuringiensis subsp. kurstaki va Bacillus thuringiensis
subsp. aizawai tac dung trén loai con trung c6 tinh khang da biét dbi véi thude
diét con tring duge st dung phd bién, chlorantraniliprol. Prevathon™ (c6 sén
tir DuPont™) 14 dang ¢6 dic huyén phi 5 % ctia chlorantraniliprol va dugc sir
dung 1am ngudn chlorantraniliprol trong hai nghién ctru sau. Dang c6 d&c
huyén phu nhii héa dugc Sympatico™ (c6 sdn tir Valent BioSciences
Corporation) dugc str dung lam ngudn Bacillus thuringiensis subsp. aizawai va
Bacillus thuringiensis kurstaki. Sympatico™ chtra khoang ty 18 khéi luong
60:40 ctia chét rin 1én men, bao tir va ddc t& cta Bacillus thuringiensis subsp.
Kurstaki so v&i chét rin 1én men, bao tir va doc t& cta Bacillus thuringiensis
subsp. aizawai. Cac manh dat dugc trdng cdy cai bip va dugc lan nhiém ty
nhién v6i quin thé siu to cai bap (Plutella xylostella) va su buém cum cdy cai

bép (Crocidolomia pavonana) da dugc biét 1a khang chlorantraniliprol.

Bang 6
Xt Iy Ty 18 Ning suat
(g/hecta) (k,g/ménh

: dat)
Dbi ching khong duge xtt Iy - 46,2
0,6:04 Btk:Bta 421 89,9
0,6:04 111,2
Btk:Bta612
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0,6:04 Btk:Bta | 119,3
+
Chlorantranilipr
0l421+30,9
0,6:04 Btk:Bta + | 132,9
Chlorantranilipr
0l612+30,9
Chlorantranilipr | 67,0
0130,9

Nhu c6 thé thdy trong Bang 6, ty 1& khdi lugng hiép ddng cta Bacillus
thuringiensis subsp. kurstaki so voi Bacillus thuringiensis subsp. aizawai tao ra
ning suit dang ké. Trong khi cdc méanh d4t dbi chimg khong dugc xtt ly va
manh d4t duge xt Iy bing chlorantraniliprol 14n lugt chi c6 ning sudt bing
46,2 va 67,0 kg/manh dit, manh dit dugc xir ly biang Bacillus thuringiensis
kurstaki/Bacillus thuringiensis subsp. aizawai c¢é ning sult bing it nhat 89,9
kg/manh d4t. Thir nghiém ndy x4c nhan ring hdn hop hiép ddng Bacillus
thuringiensis kurstaki/Bacillus thuringiensis subsp. aizawai c6 hiéu quéa kiém
S04t 4u tring d4 phat trién tinh khéng d6i v6i chlorantraniliprol.

Vidu7

Nghién ctru khéc duoc tién hanh d& xéc dinh tic dung ma ty 16 khoi
lwong hiép ddng cta Bacillus thuringiensis subsp. kurstaki va Bacillus
thuringiensis subsp. aizawai tic dong trén loai cdn trung c6 tinh khang da biét

d6i véi thudc diét con tring duge sir dung phd bién, chlorantraniliprol.

Béang 7

Xt ly Ty 18 Ning suat
(g a.i/hecta) | (kg/manh dat)

Dbi chimg khong dugc xttly | - 46,0
0,6:0,4 96,7
Btk:Bta 306
0,6:0,4 116,5
Btk:Bta612
0,6:0,4 155,0
Btk:Bta +

Chlorantranili
prol306+30,9
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0,6:0,4 204,7
Btk:Bta +

Chlorantranili
prol612+30,9
Chlorantranili | 88,3
prol30,9

Nhu c6 thé thdy trong Bang 7, ty 16 khéi lugng hiép ddng ctia Bacillus
thuringiensis subsp. kurstaki v&i Bacillus thuringiensis subsp. aizawai tao ra
ning suit dang ké. Ngoai ra, hdn hop cua céc ché phim theo sang ché véi

chlorantraniliprol dic biét hiéu qua dé 1am ting ning suét.
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YEU CAU BAO HQ

1. Phuong phép tao ra ché pham diét loai gy hai chua chét rn 1én men, bao tir
va doc t& diét con trung cb ngudn gbc tir chang Bacillus thuringiensis subsp.
kurstaki va chiing Bacillus thuringiensis subsp. aizawai c0 ty 1€ khéi lugng ctia
chit rén 1én men, bao t va doc t& diét con trung cua Bacillus thuringiensis
subsp. kurstaki so véi chét rin 1én men, bao t&r va doc td diét con tring cua
Bacillus thuringiensis subsp. aizawai ndm trong khoang tir 20:80 dén 80:20,
trong d6 phuong phap nay bao gbm céc budc:

a. 1én men chung Bacillus thuringiensis subsp. kurstaki dé tao ra
huyén phu dic 1én men cua ching Bacillus thuringiensis subsp.
kurstaki;

b. 1én men ching Bacillus thuringiensis subsp. aizawai dé tao ra
huyén phu dic 1én men cua ching Bacillus thuringiensis subsp.
aizawat;

c. két hop huyén phu dic 1én men cua chung Bacillus thuringiensis
subsp. kurstaki va huyén phu dic 1én men cta ching Bacillus
thuringiensis subsp. aizawai dé tao ra huyén phu dic 1én men da
duoc két hop;

d. shy phun huyén phu dic 1én men da dugc két hop dé tao ra thanh

phin hoat tinh loai ding cho k¥ thuat.

2. Phuong phép theo diém 1, trong d6 ty 1& khdi lwong néu trén nim trong

khoang tir 30:70 dén 70:30.

3. Phuong phap theo diém 1, trong d6 ty 1& khdi lwong néu trén nim trong

khoang tir 55:45 dén 65:35.

4. Phuong phap theo diém 1, trong d6 chét rén lén men, bao tir va doc td diét
coOn trung trong thanh phan hoat tinh loai dung cho k¥ thut chira chét rdn 1én
men, bao t&r va ddc to diét con triung ctia Bacillus thuringiensis subsp. aizawai

v6i lugng ndm trong khoang tir 35% dén 50% khdi lwong.
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5. Phuong phép theo diém 1, trong d6 chét rin 1&n men, bao tir va doc té diét
con trung trong thanh phan hoat tinh loai dung cho k¥ thuét chta chét rén 1én
men, bo t& va doc t6 diét con trung cla Bacillus thuringiensis subsp. kurstaki

v6i luong nam trong khodng tir 50% dén 65% khdi lugng.
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