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Linh vyc ky thuit dwoce dé cip

Sang ché dé c4p dén ché phdm diét con tring ba thanh phin bao gdm hén hop
chta a) hop chét pyrethroit, b) hop chit neonicotinoit va ¢) hop chit
benzoylphenylurea, ché phim nay c6 hoat tinh hiép ddng ting 1én, va phuong phép

kiém soét con tring gay hai bang cach sir dung ché phim nay.
Tinh trang ky thuit ciia sang ché

Kha ning con trung tn cong mua mang khién viéc kiém soat con trung 1a mét
trong nhitng van dé kiém soat chinh déi véi ning sudt mua mang. Con trung c6 tinh
pha hoai cao véi cdy tréng va c6 thé 1am giam déng ké ning suit va chit lugng mua
mang. Ché phim diét con tring gitip lam giam t6i thidu thiét hai nay bing céch kiém
sodt con tring gy hai. Nhiéu tac nhan diét con tring va cac ché phdm c6 sin trén thi

truong cho muc dich nay.

Céc ché phdm diét con trang hén hop thuong duge st dung cho cac phd kiém
soét rong, giam tdi thidu cac 1idu hoa chét sir dung, dé 1am giam tinh khang thudc va
lam gidm chi phi xir ly thong qua hi€u qua bd sung. Mic di nhiéu ché phdm diét con

tring hdn hgp-da dugc nghién ciru, song hiém khi dat duoc téc dung hiép ddng.

Do d6, van ton tai nhu ciu vé céc ché pham diét con trung thé hién hoat tinh

hiép ddng ting cudng, hoat tinh ¢6 phd rong hon va chi phi xtt ly giam.
Ban chit ky thuit ciia sang ché

Sang ché dé cap dén ché phdm diét con trang ba thanh phdn c6 tac dung hiép
ddng m&i bao gdm hdn hop cua a) hop chit pyrethroit, b) hop chat neonicotinoit va c)
hop chit benzoylphenylurea.

Sang ché ciing dé cap dén phuong phap kiém soat hiép dbng con tring bang
cach cho con tring hoic ngudn thic in cua chung, méi truomg séng, dit chin nudi

hodc noi tra ngu cia ching tiép xic voi lugng c6 téc dung hiép ddng cia hdn hgp gom
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a) hop chit pyrethroit, b) hop chét neonicotinoit va c) hop chét benzoylphenylurea.

Séng ché ciing d& cap dén phuong phép bao vé cay trong khoi su thn cong hodc
sy phé hoai cia con tring, phuong phép ndy bao gdm cho cdy tréng, hodc dt hodc
nude trong d6 cay phat trién, tiép xac véi luong c6 tac dung hiép ddng cia hdn hop
chta a) hop chit pyrethroit, b) hop chit neonicotinoit va ¢) hop chit

benzoylphenylurea.

Ngoai ra, séng ché ciing dé cap dén quy trinh didu ché ché phim diét con trung
ba thanh phin c6 tac dung hiép déng chira a) hop chét pyrethroit, b) hop chét

neonicotinoit va c) hgp chit benzoylphenylurea.
MG ta chi tiét sang ché

Ngac nhién d4 phat hién ra ring bang cach két hop céc ché phim diét con trung
c6 ba kiéu tac dung khac nhau (MOA-mode of action), tirc 13, tic dung toan than, tic
dung 1én dudng tiéu hoa va tic dung tiép xuc va tac dung 1én da day, céc ché phém
diét con tring dugc tao ra c6 phd kiém so4t rong va hiéu qua cao chéng lai phd con
tring rong, ciing nhu diét gon va hiéu qua chéng con triung 14u dai trong cac diéu kién
khi hiu khac nhau.

Do d6, quan sét thiy hoat tinh diét con tring hiép doéng tang 1én khi sir dung ché
phim diét con tring ba thanh phin bao gdm hdn hop ciia a) hop chit pyrethroit, b) hop

chét neonicotinoit va c) hop chét benzoylphenylurea dé kidm soét con trung.

Pyrethroit 12 nhém ché phim diét con trung hoat dong theo cach twong ty nhu
pyrethrin, c6 ngudn gdc tir hoa cuc. Pyrethroit duoc sir dung rong rdi trong viéc kiém

sodt cac con trung khac nhau.

Neonicotinoit 14 nhém ché phim diét con trung tdc dong 1én hé than kinh trung
wong ctia cOn trang v6i doc tinh thip hon véi dong vat c6 vii. Neonicotinoit nim trong

s6 cac che pham di¢t con tring dugc dung rong ri nhit trén thé gisi.

Benzoylphenylurea 13 nhém ché phim diét con tring tdc dong bing cach gay
anh hudng lén sy tao chitin va, do do6, rc ché su rung 16ng dén giai doan 4u tring tiép

sau. Theo cach nay, vong doi cia con trung s& bi gian doan. Ché phim diét con trung
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benzoylphenylurea dugc sir dung 1am chét diéu hoa su phét trién cta con trung khong

phai toan than d€ kiém soat mét pho rdng cac con trung #n 14 va 4u triing ciia ching.

Theo mdt phuong 4n, hgp chit pyrethroit 13 allethrin, bifenthrin, cyfluthrin,
beta-cyfluthrin  cyhalothrin, cyphenothrin, cypermethrin, alpha-cypermethrin,
beta-cypermethrin, zeta-cypermethrin,  deltamethrin, esfenvalerat, etofenprox,
fenpropathrin, fenvalerat, imiprothrin, lambda-cyhalothrin, permethrin, prallethrin,
pyrethrin I va II, resmethrin, silafluofen, tau-fluvalinat, tefluthrin, tetramethrin,
tralomethrin, transfluthrin, hodic hdn hop chira it nhét mot chit nay. Theo mét phuong

an dic trung, hop chét pyrethroit nay la bifenthrin.

Theo phuong 4n khéic, hop chit neonicotinoit 1a axetamiprid, clothianidin,
imidacloprid, nitenpyram, thiacloprid, thiamethoxam hogc hdn hop chira it nhit mot

chit néu trén. Theo phuong an khéc, hop chit neonicotinoit 1a imidacloprid.

Theo phuong 4n khac nita, hop chit benzoylphenylurea 13 bistrifluron,
chlorfluazuron, diflubenzuron, flucycloxuron, flufenoxuron, hexaflumaron, lufenuron,
novaluron, noviflumuron, teflubenzuron, triflumuron hodc hén hop chira it nhét mot
chit néu trén. Theo mot phuong 4n dic trung, hop chét benzoylphenylurea 1a

novaluron.

Theo mot s phuong an, cac ché phim diét con tring ba thanh phin bao gdm
hén hop ctia a) bifenthrin, b) hop chit neonicotinoit va ¢) benzoylphenylurea. Theo
céch khéc, ché phim diét con tring ba thanh phdn c6 thé bao gbm hdn hop cta a) hop
chét pyrethroit, b) imidacloprid va c) benzoylphenylurea. Ché phdm diét con trung ba
thanh phan con c6 thé bao gdém hdn hop chira a) hop chét pyrethroit, b) hop chét
neonicotinoit va ¢) novaluron. Ché phdm diét con tring ba thanh phén con c6 thé bao
gébm hén hop cua a) hop chit pyrethroit, b) imidacloprid va c¢) novaluron. Theo
phuong 4n khéc nita, ché phdm diét con tring ba thanh phan bao gdm hdn hop ctia a)
bifenthrin, b) hop chit neonicotinoit va c) novaluron. Theo phuong 4n khéc nita, ché
phdm diét con tring ba thanh phin bao gdm hdn hop cua a) bifenthrin, b)imidacloprid
va ¢) benzoylphenylurea. Theo phuong 4n khac nita, ché phim diét con trung ba thanh

phin bao gdm hdn hop ctia a) bifenthrin, b) imidacloprid va c) novaluron.
Theo phuong 4n khac, ty 1§ (theo khéi lrgng) cua hop chét pyrethroit so véi
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hop chit neonicotinoit 13 nim trong khoang tir 1:100 dén 100:1, cu thé, ndm trong

khoang tir 1:25 dén 25:1 va cu thé hon nim trong khoang tir 1:10 dén 10:1.

Theo phuong 4n khéc, ty 1€ (theo khéi luong) cia bifenthrin so véi imidacloprid
nam trong khoang tir 1:100 dén 100:1, cu thé 13, ndm trong khoang tir 1:25 dén 25:1,
cu thé hon tir 1:10 dén 10:1, cu thé hon nita, ty 1€ lugng bifenthrin so véi lugng

imidacloprid 1a 1:8,75.

Theo phuong 4n khéc, ty 1¢ (theo khéi lugng) ciia hgp chit pyrethroit so véi
hop chét benzoylphenylurea nim trong khoang tir 1:100 dén 100:1, cu thé 1a, tir 1:20
dén 20:1 va cu thé hon nim trong khoang tir 1:5 dén 5:1.

Theo phwong 4n khéc, ty 1¢ (theo khdi lrgng) cua bifenthrin so v6i novaluron
nim trong khoang tr 1:100 dén 100:1, cu thé, nim trong khoang tir 1:20 dén 20:1, cu
thé hon nim trong khoéng tir 1:5 dén 5:1, cu thé hon nifa, ty 1¢ cia lugng bifenthrin

v61 lugng novaluron 1a 1:1,5.

Theo phuong an khac, sang ché dé xuét phuong phap kiém so4t hiép ddng con
tring bang cach cho cén tring ho#ic ngudn thirc #n cia ching, moi trudng séng, dat
chiin nudi hodc noi tri ngu tiép xuc véi luong c6 tac dung hiép ddng cua hdn hop cia

a) hop chét pyrethroit, b) hop chit neonicotinoit vi c) hop chét benzoylphenylurea.

Vi dy, sang ché dé xuit phuong phép kiém soat hi€p dong con triung bang cach
cho con trung hodc ngudn thirc &n ciia ching, moi trudng song, dat chian nudi hoic noi
tra ngy cla ching tiép xic véi luong c6 téc dung higp dong ciia hdn hop cia a)

bifenthrin, b) imidacloprid va c) novaluron.

Theo phuong 4n khéc, sang ché d& xuét phuong phap bao vé cay tréng khoi su
tAn cong hodc sy pha hoai cua con trung bao gdm cho cdy trdng, hodc dt hodc nudc
trong d6 cay trdng phat trién, tiép xuc véi lwong c6 tac dung hiép ddng ciia hdn hop
cia a) hop chét pyrethroit, b) hop chit neonicotinoit va c) hop chét

benzoylphenylurea .

Vi dy, sang ché dé& xuét phuong phép béo vé ciy trong khoi sy tén cong hodc
sw phé hoai clia con tring, phuong phép niy bao gdm cho cdy trdng, hogc dt hoac

nude trong d6 cdy trdng phat trién, tiép xic véi luong c6 tac dung hiép ddng ctia hdn
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hop cua a) bifenthrin, b) imidacloprid va c) novaluron.

Theo phuong 4n khac, ciy tréng bao gff)m cac loai rau, nhu ca chua, hat tiéu,
bép cai bong, cai xanh, rau diép, rau chan vit, stp lo, dua, dua hiu, dua chudt, ca rdt,
hanh va khoai tay, thubc 14, tdo va qua vé cling, nhu qua ¢ cho, kiwi, qua mong, oliu,
qua hanh, qua dira, téo, 1€, man, dio, va anh dio, nho lam ruou va nho dé ban, qua ho
cam quyt, nhu cam, chanh, budi va chanh dao, bong, ddu nanh, cai dﬁu, lta my, laa
mach, ngd, lta mién, hudéng duong, lac, gao, ¢d, ca phé, ddu, dau ha lan, cdy ngoc gia,

mia, c6 ba 14 va cdy trang tri nhu cdy hoa hdng.

Theo phuong 4n khéc, cdy tréng bao gdm cdy chiu dugc tac dong ctia thudc diét
¢o, thu6c di€t nam hogc thudc diét con trung 13 két qua cta su nhin giéng va/hoic cac

phuong phép bién dbi gen.

Theo phuong 4n khic, con trung giy hai 13 thudc by Coleoptera, nhu
Acanthoscelides spp. (mot ngii cic), Acanthoscelides obtectus (mot & d4u ndi chung),
Agrilus planipennis (sdu duc than tro), Agriotes spp. (sdu dn 14), Anoplophora
glabripennis (Bo canh cing c6 sing dai gibng Chau A), Anthonomus spp. (mot),
Anthonomus grandis (mot qua nang), Aphidius spp., Apion spp. (mot ngii cdc),
Apogonia spp. (giodi), Ataenius spretulus (Black Turgrass Ataenius), Atomaria linearis
(bo canh cung), Aulacophore spp., Bothynoderes punctiventris (mot trén ré& cu cai
duong), Bruchus spp. (mot ngii cbc), Bruchus pisorum (mot d4u), Cacoesia spp.,
Callosobruchus maculates (mot trén d4u bd mién Nam), Carpophilus hemipteras  (bo
canh cimg trén qua khd), Cassida vittata, Cerosterna spp, Cerotoma spp. (bo cénh cimg
dn 14), Cerotoma trifurcata (bo cénh cing an la déu), Ceutorhynchus spp. (mot ngii
cbe), Ceutorhynchus assimilis (mot trén hat bép cai), Ceutorhynchus napi (sdu hai bép
cdi), Chaetocﬁema spp. (bo canh cing an 14), Colaspis spp. (bo canh clmg trong dét),
Conoderus scalaris, Conoderus stigmosus, Conotrachelus nenuphar (sdu hai trén qua
mén), Cotinus nitidis (bo canh cimg Green June), Crioceris asparagi (bg canh ctng trén
méng tdy), Cryptolestes ferrugineus (bo canh cimg ngii cbc dé lau), Cryptolestes
pusillus (bo canh ctng trén ngii cc det), Cryptolestes turcicus (bg canh cirng ngii cc
Thd Nhi K3y), Ctenicera spp. (séu &n 14), Curculio spp. (mot ngii cbc), Cyclocephala
spp. (gidi), Cylindrocpturus adspersus (mot trén than cy huéng duong), Deporaus

marginatus (mot cit 14 cay xoai), Dermestes lardarius (bo cénh cimg & ti1), Dermestes
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maculates (bo canh cing trén da), Diabrotica spp. (bo canh clmg an 14), Epilachna
varivestis (bo canh ciing trén ddu Mexico), Faustinus cubae, Hylobius pales (mot xam),
Hypera spp. (mot ngii cic), Hypera postica (mot c6 linh ling), Hyperdoes spp. (mot
Hyperodes), Hypothenemus hampei (b canh cimg trén hat ca phé), Ips spp. (bo
khoan), Lasioderma serricorne (bo cénh cing trén cay thubc 1a), Leptinotarsa
decemlineata (bo cénh cimg trén khoai tdy Colorado), Liogenys futscus, Liogenys
suturalis, Lissorhoptrus oryzophilus (mot Ita nuéc), Lyctus spp. (bo canh cing gd/bo
canh cing gdy bot thing thu), Maecolaspis joliveti, Megascelis spp., Melanotus
communis, Meligethes spp., Meligethes aeneus (bo canh cimg trén hoa), Melolontha
melolontha (bo da Chdu &u néi chung), Oberea brevis, Oberea linearis, Oryctes
rhinoceros (bo cénh cimg trén cdy cha 13), Oryzaephilus mercator (bo canh cing ngii
cde), Oryzaephilus surinamensis (bo canh ctng trén ngii cbc rdng cua), Otiorhynchus
spp. (mot ngii cbc), Oulema melanopus (bo canh ctng trén 14 ngii cbc), Oulema oryzae,
Pantomorus spp. (mot ngii cbc), Phyllophaga spp. (bo canh ctmg thédng nim/thang su),
Phyllophaga cuyabana, Phyllotreta spp. (bo canh cimg n 14), Phynchites spp., Popillia
japonica (bo cénh cimg Nhét ban), Prostephanus truncates (sdu duc than trén ngii cbc
16n), Rhizopertha dominica (sau dyc than trén ngii cbc nho), Rhizotrogus spp. (bo da
Chéu Au), Rhynchophorus spp. (mot ngii cbc), Scolytus spp. (bo canh cung trén gb),
Shenophorus spp. (Billbug), Sitona lineatus (mot 14 d4u), Sitophilus spp. (mot ngii
cbc), Sitophilus granaries (mot thoc), Sitophilus oryzae  (mot  gao), Stegobium
paniceum (mot & hiéu thudc), Tribolium spp. (mot bt my), Tribolium castaneum (bo
canh cimg bdt my do), Tribolium confusum (bo canh ctmg bot hdn hop), Trogoderma

variabile (bo canh cting & kho hang) va Zabrus tenebioides.

Theo phuong 4n khic, con trung gy hai thudc bod Diptera, nhu Aedes spp.
(mudi), Agromyza frontella (sAu #n 14 gdy ddm trén co linh lang), Agromyza spp. (rudi
duc 14), Anastrepha spp. (rudi duc qud), Anastrepha suspense (rudi duc qua ving
Caribé), Anopheles spp. (mudi), Batrocera spp. (rudi duc qua), Bactrocera cucurbitae
(rudi duc dwa), Bactrocera dorsalis (rudi duc qua phuong dong), Ceratitis spp. (rudi duc
qua), Ceratitis capitata (rudi duc qua Dia Trung Hai), Chrysops spp. (rudi hai hwou
nai), Cocliliomyia spp. (4u tring rudi), Contarinia spp. (mudi hanh), Culex spp. (mudi),
Dasineura spp. (mudi hanh), Dasineura brassicae (mudi hanh hai cai bip), Delia spp.,

Delia platura (gidi hat bong), Drosophila spp. (rudi ddm), Fannia spp. (rudi bai rac),
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Fannia canicularis (rudi nha nhd), Fannia scalaris (rudi nha vé sinh), Gasterophilus
intestinalis (rudi tru gdy bénh cho ngwa), Gracillia perseae, Haematobia irritans (rudi
gy bénh & stng), Hylemyia spp. (gidi gdy bénh & r€), Hypoderma lineatum (gioi gay
bénh gia stic n6i chung), Liriomyza spp. (rudi duc 14), Liriomyza brassica (rudi duc 14
tao dudong quanh co), Melophagus ovinus (mong trén ciru), Musca spp. (rudi muscid),
Musca autumnalis (rudi mit), Musca domestica (rudi nha), Oestrus ovis (rudi trdu trén
clru), Oscinella frit (ruéi ¢0), Pegomyia betae (sdu duc 14 & cu cai dudng), Phorbia spp.,
Psila rosae (rudi hai r& ca rdt), Rhagoletis cerasi (rudi duc qua anh dao), Rhagoletis
pomonella (gidi tdo), Sitodiplosis mosellana (mudi vin hai hoa lta my c6é mau cam),
Stomoxys calcitrans (rudi chudng trai), Tabanus spp. (rudi ngya) va Tipula spp. (rudi

gdy).

Theo mét phuong 4n khic nira, con tring gdy hai thudc bd Hemiptera, nhu
Acrosternum hilare (bo xit xanh), Blissus leucopterus (rép), Calocoris norvegicus (bo
xit mu trén khoai tdy), Cimex hemipterus (rép giudng ngl nhiét déi), Cimex
lectularius (rép giuwong ngu), Dagbertus fasciatus, Dichelops furcatus, Dysdercus
suturellus (bovméu trén cdy bong), Edessa meditabunda, Eurygaster maura (rép ngii
céc), Euschistus heros, Euschistus servus (bo xit nau), Helopeltis antonii, Helopeltis
theivora (rép gly hai cdy che), Lagynotomus spp. (bo xit), Leptocorisa oratorius,
Leptocorisa varicornis, Lygus spp. (rép thyuc vat), Lygus hesperus (rép thuc vt mién
tdy), Maconellicoccus hirsutus, Neurocolpus longirostris, Nezara viridula (bo xit xanh
mién Nam), Paratrioza cockerelli, Phytocoris spp. (rép thwc vat), Phytocoris
californicus, Phytocoris relativus, Piezodorus guildingi, Poecilocapsus lineatus (rép
thuc vat bon vach), Psallus vaccinicola, Pseudacysta perseae, Scaptocoris castanea va

Triatoma spp. (rép conenose hiit mau/rép hon).

Theo mdt phuong 4n khac nira, con tring giy hai 1a thudc bd Homoptera, nhu
Acrythosiphon pisum (rép virng & déu), Adelges spp. (adelgid), Aleurodes proletella
(rudi tring hai bip cai), Aleurodicus disperses, Aleurothrixus floccosus (rudi tring c6
16ng to), Aluacaspis spp., Amrasca bigutella bigutella, Aphrophora spp. (rdy 14),
Aonidiella aurantii (con trung tao vdy d6 & California), Aphis spp. (rép vimg), Aphis
gossypii (rép viung trén bong), Aphis pomi (rép vimg trén tdo), Aulacorthum solani

(rép ving trén cdy mao dia hoang), Bemisia spp. (rudi tring), Bemisia argentifolii,

-8



26164

Bemisia tabaci (rudi tring gdy hai trén khoai lang), Brachycolus noxius (rép vimg
Nga), Brachycorynella asparagi (rép virng trén ming tdy), Brevennia rehi, Brevicoryne
brassicae (rép vimg trén cai bép), Ceroplastes spp. (con trung tao vay), Ceroplastes
rubens (cOn trung tao vdy sidp mau do), Chionaspis spp. (con tring tao vay),
Chrysomphalus spp. (con tring tao vay), Coccus spp. (con tring tao vay), Dysaphis
plantaginea (rép tdo c6 mau hdng), Empoasca spp. (rdy 14), Eriosoma lanigerum (c6n
trung tao vady dém nhu bong), Icerya purchasi (rép sép bong), Idioscopus nitidulus (rdy
14 x0ai), Laodelphax striatellus (rdy nau nho), Lepidosaphes spp., Macrosiphum spp.,
Macrosiphum euphorbiae (rép vimg khoai tdy), Macrosiphum granarium (rép ving
ngii cdc cha Anh), Macrosiphum rosae (rép ving trén hoa hdng), Macrosteles
quadrilineatus (rdy 14 cuc tdy), Mahanarva frimbiolata, Metopolophium dirhodum (rép
vimng ngii cdc trén hoa héng), Mictis longicornis, Myzus persicae (rép dao xanh),
Nephotettix spp. (riy 14), Nephotettix cinctipes (rdy 14 xanh), Nilaparvata lugens (ray
bdng néu), Parlatoria pergandii (con trung tao vay & vo), Parlatoria ziziphi (con trung
tao vay nhu gd mun), Peregrinus maidis (rdy hai ngd), Philaenus spp. (bo nho dai),
Phylloxera vitifoliae (rép hai ré nho), Physokermes piceae (con trung tao vay trén chdi
cla cdy van sam), Planococcus spp. (rép sap gié), Pseudococcus spp. (rép sap gia),
Pseudococcus brevipes (rép sép gia trén cdy dira), Quadraspidiotus perniciosus (con
tring tao vay San Jose), Rhapalosiphum spp. (rép), Rhapalosiphum maida (rép 14 ngo),
Rhapalosiphum padi (rép virng chim yén), Saissetia spp. (con trung tao vay), Saissetia
oleae (con trung tao vay den), Schizaphis graminum (rép xanh), Sitobion avenae (rép
ngli cbc cia Anh), Sogatella furcifera (riy lung tréing), Therioaphis spp. (rép),
Toumeyella spp. (con tring tao vay), Toxoptera spp. (rép), Trialeurodes spp. (rudi
tring), Trialeu'rodes vaporariorum (rudi tring nha kinh), Trialeurodes abutiloneus (rudi
tring canh phén 16p), Unaspis spp. (con tring tao vay), Unaspis yanonensis (con trung

tao vay miii tén) va Zulia entreriana.

Theo mot phuong 4n khac nira, con triung c¢6 hai 13 thudc bd Lepidoptera, nhu
Achoea janata, Adoxophyes spp., Adoxophyes orana, Agrotis spp. (sdu ngai dém),
Agrotis ipsilon (sdu ngai dém mau den), Alabama argillacea (sdu #n 14 & cdy bong),
Amorbia cuneana, Amyelosis transitella (sdu rén cam), Anacamptodes defectaria,
Anarsia lineatella (sdu duc canh dao), Anomis sabulifera (sdu do cy day), Anticarsia

gemmatalis (sdu buém déu meo), Archips argyrospila (buém cudn 14 & cdy dn qua),
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Archips rosana (sdu cudn 14 & hoa héng), Argyrotaenia spp- (sdu budm tortricid),
Argyrotaenia citrana (siu buém tortrix mau cam), Autographa gamma, Bonagota
cranaodes, Borbo cinnara (buém nhdy 14 lGa), Bucculatrix thurberiella (buém duc 14
cdy bong), Caloptilia spp. (sdu &n 14), Capua reticulana, Carposina niponensis (siu
buém duc qua dao), Chilo spp., Chlumetia transversa (con trung duc canh hai xoai),
Choristoneura rosaceana (buém cudn 14 xoén 14 khong cén), Chrysodeixis spp.,
Cnaphalocerus medinalis (buém cubn 14 c6), Colias spp., Conpomorpha cramerella,
Cossus cossus (sau buém duc gd), Crambus spp. (siu kéo mang cd), Cydia funebrana
(sGu buém hai qua man), Cydia molesta (sdu buém hai qua phuong ddng), Cydia
nignicana (siu buém hai d4u), Cydia pomonella (sdu buém hai c4 tuyét), Darna
diducta, Diaphania spp. (sdu dyc than), Diatraca spp. (sdu duc cudng), Diatraca
saccharalis (sdu dyc mia), Diatraea graniosella (su duc ngd tdy nam), Earias spp. (siu
duc trdi), Earias insulata (sau hai béng Ai c4p), Earias vitella (siu hai béng & viing dét
gd ghé phuong bic), Ecdytopopha aurantianum, Elasmopalpus lignosellus (sdu duc
thén ng6 nhd), Epiphysias postruttana (sdu budm hai tdo mau néu), Ephestia spp. (sdu
budm hai bt my), Ephestia cautella (sdu budm hai qua hach), Ephestia elutella (sdu
buém hai thubc 1), Ephestia kuehniella (sdu buém hai bdt my Dia trung hai),
Epimeces spp., Epinotia aporema, Erionota thrax (buém nau hai chubi), Eupoecilia
ambiguella (sdu buém hai nho), Euxoa auxiliaris (sdu ngai dém quan doi), Feltia spp.
(séu ngai dém), Gortyna spp. (sdu duc than), Grapholita molesta (sdu buém hai qua
phuong DPong), Hedylepta indicate (sdu cubén vanh 14 d4u), Helicoverpa spp. (sdu
buém thudc ho Noctuidae), Helicoverpa armigera (sdu hai bong & ciy béng),
Helicoverpa zea (sdu hai bong/sau bip ngd), Heliothis spp. (sdu buém thudc ho
Noctuidae), Heliothis virescens (sau hai bip thudc 14), Hellula undalis (sdu duc ndn
cai), Indarbela spp. (sau duc ré), Keiferia lycopersicella (sau hai ca chua), Leucinodes
orbonalis (séu dyc trdi ca tim), Leucoptera malifoliella, Lithocollectis spp., Lobesia
botrana (ngai hai qud nho), Loxagrotis spp. (budm), Loxagrotis albicosta (sdu ngai
dém dau mién TAy), Lymantria dispar (sdu buém du muc), Lyonetia clerkella (sdu dn
14 tdo), Mahasena corbetti (sdu dira), Malacosoma spp. (sdu buém trong 1&u),
Mamestra brassicae (sdu keo hai rau cai), Maruca testulalis (sdu duc trai dau), Metisa
plana (ngai tdi), Mythimna unipuncta (sdu keo thyc su), Neoleucinodes elegantalis

(sdu duc ca chua nho), Nymphula depunctalis (sdu phao hai lda), Operophthera
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brumata (sdu buém mua dong), Ostrinia nubilalis (sdu duc than ngd Chau 4u), Oxydia
vesulia, Pandemis cerasana (buém dém hai nho), Pandemis heparana (buém dém hai
tdo nau), Papilio demodocus, Pectinophora gossypiella (sau duc trai hong), Peridroma
spp. (sdu ngai dém), Peridroma saucia (siu ngai dém dém), Perileucoptera coffeella
(sdu #n 14 ca phé tring), Phthorimaea operculella (sdu buém duc cu khoai tay),
Phyllocnisitis citrella, Phyllonorycter spp. (sdu 4n 14), Pieris rapae (sau hai cai bip du
nhap), Plathypena scabra, Plodia interpunctella (sdu buém hai bot An dd), Plutella
xylostella (buém dém kim cuong), Polychrosis viteana (buém dém hai nho), Prays
endocarpa, Prays oleae (buém dém O6liu), Pseudaletia spp. (buém dém thudc ho
Noctuidae), Pseudaletia unipunctata (su keo), Pseudoplusia includens (sdu do hai diu
trong), Rachiplusia nu, Scirpophaga incertulas, Sesamia spp. (siu duc than), Sesamia
inferens (sdu duc than c6 mau hdng & cdy lua), Sesamia nonagrioides, Setora nitens,
Sitotroga cerealella (siu buém ngii céc Angoumois), Sparganothis pilleriana,
Spodoptera spp. (sdu keo), Spodoptera exigua (sdu keo hai cu cai duong), Spodoptera
fugiperda (sau keo mua thu), Spodoptera oridania (sdu keo mién nam), Synanthedon
spp. (sdu duc ré), Thecla basilides, Thermisia gemmatalis, Tineola bisselliella (sdu
buém hai quan 40), Trichoplusia ni (siu do hai bip cai), Tuta absoluta, Yponomeuta

spp., Zeuzera coffeae (su d6 duc canh) va Zeuzera pyrina (bu6m dém b4o).

Theo mdt phuong 4n khic nita, con tring c6é hai thudc bd Orthoptera, nhur
Anabrus simplex (d¢ Mormon), Gryllotalpidae (dé triii), Locusta migratoria,
Melanoplus spp. (chdu chdu), Microcentrum retinerve (chau chiu voi canh g6c),
Pterophylla spp. (chdu chiu), chistocerca gregaria, Scudderia furcata (chau chu bui

dudi ché) va Valanga nigricorni.

Theo mét phuong 4n khéc nita, con triung c6 hai 13 thudc bd Thysanoptera, nhu
Frankliniella fusca (bo tri hai thubc 14), Frankliniella occidentalis (bo tri hai hoa mién
Tay), Frankliniella shultzei Frankliniella williamsi (bo tri hai ngd), Heliothrips
haemorrhaidalis (bo trf nha kinh), Riphiphorothrips cruentatus, Scirtothrips spp.,
Scirtothrips citri (bo trf hai giéng cam quyt), Scirtothrips dorsalis (bo tri hai tra vang),
Taeniothrips rhopalantennalis va Thrips spp.

Theo phuong 4n khéc, hop chit pyrethroit, hop chét neonicotinoit va hop chit

benzoylphenylurea c6 thé str dung ddng thdi, cing nhau hodc riéng biét, hoic lién tiép,
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theo trinh ty, trong trudng hop st dung tach riéng, thuong khdng cé anh hudng bat ky

1én két qua danh gia su kiém soat.

Vi dy, bifenthrin, imidacloprid va novaluron cé thé dwoc sir dung ddng thoi,
cling nhau hoic riéng biét, hoic lién tiép, theo trinh tu, trong truong hop st dung tach

riéng, thudng khong cé anh huéng bat ky dén két qua danh gia sy kiém soét.

Ty 1& phun hén hop c6 thé thay dbi, tiy thudc vao hidu qua mong mudn. Theo
mét phuong 4n, phu thudc vao hiéu qua mong mubn, ty 1é phun cia hdn hop theo sang
ché nim trong khoang tir 10g/ha dén 2000g/ha, cu thé 14 tir 50 dén 1500g/ha, cy thé
hon 13 tir 90 dén 1100g/ha.

Theo mot phuong 4n khéc nita, ché phim hiép ddng c6 thé dugc phun trong céc
hén hop khac nhau hogc cic hdn hop ciia hop chét pyrethroit, hop chit neonicotinoit
va hop chét benzoylphenylurea, vi du & dang "pha ché sin dé ding", hoic trong hdn
hop phun bao gdm cac ché phim riéng biét chira cac thanh phin hoat tinh riéng biét,

nhu dang "trdn trong thing".

Theo mét phuong 4n khac nita, ché phim dwoc phun & dang ché phim pha ché
sin d& dung chra hop chét pyrethroit, hop chét neonicotinoit va hop chét
benzoylphenylurea. Ché phim nay c6 thé thu dugc bing cach két hop ba thanh phén

hoat tinh vé6i chit mang c6 thé sir dung trong nong nghiép.

Vi dy, t6t hon néu ché phém theo sang ché dugc phun & dang ché phim pha ché
sin dé ding chira bifenthrin, imidacloprid va novaluron, ché phim nay c6 thé thu duge

bang cach két hop ba thanh phén hoat tinh v&i chét mang st dung trong ndng nghiép.

Céc ché phdm pha sin dé dung chira hop chét pyrethroit, hop chét Neonicotinoit
va hop chit benzoylphenylurea c6 thé dugc sir dung & dang thong thuong bét ky, vi
du, & dang géi ddi, hodc dung dich cd diic c6 thé nhii héa, nhii turong déu trong nudc,
dung dich c6 dic tan dugc, huyén phil dic, vi nhil twong, bdt hit 4m duge, dung dich
pha sin dé phun, hat tan dugc va hat phén tin dugc trong nu6c. Cac ché phim nhu vay
c¢6 thé duge tao cong thirc bing cach sir dung (cic) chit mang sir dung trong ndng

nghiép va cic k§ thuat bao ché da biét trong linh vuc nay.
Theo mot phuong 4n khéc nita, ché phim dugc phun & dang nhii tuong dac
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(EC-emulsion concentrate), huyén phu diic (SC-suspension concentrate), hat phén tan
dugc trong nudc (WDG-water dispersible granule) va cac bot hut 4m dugc (wettable

powder-WP), cu thé hon & dang huyén phu dic.

Theo phuong 4n khic, lugng két hop ciia hop chét pyrethroit, hop chét
Neonicotinoit va hgp chit benzoylphenylurea ciing nhau trong ché phdm huyén phu
dic pha sin @& dung nim trong khoang tir 1 dén 55% khéi luong, cu thé 1a tir 5 dén

25% khdi lugng, tinh theo téng khéi lrong ctia ché phim.

Vi dy, lugng két hop ctia bifenthrin, imidacloprid va novaluron trong huyén phu
dic pha sin dé dung theo sang ché 13 ndm trong khoang tir 1 dén 55% khéi luong, cu
thé 1a tir 5 dén 25% khéi lugng, cu thé hon 1a tir 20 d&n 25% khéi lugng, tinh theo tdng

khéi lvgng ctia ché phim.

Theo phuong 4n khac, huyén phii dugc diéu ché bing cach nghién min cac
thanh phan caa hén hop hiép ddng hoic riéng biét hodic cling nhau, va khudy manh
nguyén liéu da nghién vao trong chit din chira nudc, dung méi hitu co va chét hoat
dong bé mat. Thuat ngit chit hoat dong bé mit, nhu st dung & ddy, c6 nghia 1a nguyén
liéu sir dung dugc trong linh vuc ndng nghiép mang lai kha ning nhii hoa, tinh n
dinh, sy phan bd, tao 4m, kha ning phén tan hodc cac dic tinh cai bién bé& mat khac. Vi
du vé cac chét hoat dong bé mit thich hop bao gdm kiéu khong ion, anion, cation va
ludng cyc nhu lignin sulfonat, sulfonat cia axit béo (vi du lauryl sulfonat), chit ngung
tu ciia naphthalen sulfonat héa va cic din xuit naphthalen voi formaldehyt, chit
ngung tu cia naphthalen hodc cuia axit naphthalensulfonic vdi phenol va formaldehyt,
alkylarylsulfonat, alkylphenol dugc etoxyl héa va aryl phenol, polyalkylen glycol va
rugu béo dugc etoxyl héa. Cac thanh phan khéc, nhu tic nhan 1am 4m, chét két dinh,
chit 1am dic, chét gén két, phan bon hoic tac nhan chéng dong cing, ciing c¢6 thé duge

b6 sung vao dé 1am ting ty trong va d6 nhét cua ta dugce l6ng.
Cu thé, theo mét phuong 4n cc huyén phi dugc didu ché theo céc bude sau:

(a) diéu ché huyén phii chira hgp chit benzoylphenylurea bing céch tron dung
dich chira hgp chét benzoylphenylurea trong DMSO va nuéc;

(b) didu ché huyén phu chira hop chét pyrethroit v neonicotinoit trong nuéc;
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va

(c) bd sung huyén phi thu dugc & budc (a) vao huyén phu thu duge & bude (b)

trong khi khudy & téc do cao.
Vi du, huyén phii nay c6 thé dugc didu ché theo cac bude sau:

(a) didu ché huyén phi chira novaluron bing cach tron dung dich chira

novaluron trong DMSO véi nudéc;
(b) diu ché huyén phu chira bifenthrin va imidacloprid trong nuéc; va

(c) bd sung huyén phu thu duge & bude (a) vao huyén phu thu dugce & budc (b)

trong khi van khudy & toc dg cao.

Theo phuong 4n khac, sang ché d& xuét kit bao gdm ché phim diét con trung c6
tac dung hiép déng ba thanh phin nhr mé ta & ddy. Céc kit nay c6 thé bao gbm, ngoai
céc thanh phin hoat tinh d4 néu, mdt hodc nhiu thanh phén hoat tinh va/hodc khong
c6 hoat tinh khéc, hoic trong ché phim diét con tring d& xuit hoic riéng bi¢t. Cac kit
nhu viy bao gém a) hop chét pyrethroit, b) hop chét neonicotinoit va ¢) hop chét
benzoylphenylurea, mdi chit trong mot vat chira riéng, va mdi chit tiy y dwoc két hop

v6i chat mang.

Nhu néu trén, cic ché pham, kit va phuong phéap duoc mé ta & day bidu hién tac
dung hiép ddng. Tac dung hiép df‘)ng c6 khi tac dung ctia hdn hop céc thanh phan hoat
tinh cao hon téng cong tic dung ciia mdi thanh phin don doc. Do do, lugng cé téc
dung hiép ddng (hodc hrong c6 hidu qua cia ché phim hodc hdn hop hiép dong) la
lwong thé hién hoat tinh diét con tring tét hon so véi téng hoat tinh diét con trung cua

cac thanh phdn riéng biét.

Céc vi du sau minh hoa viéc thuc hién sang ché theo mot sb phuong an, nhung
khong nhim gi6i han pham vi cta sang ché. Cac phuong an khac s& 1o rang d6i véi
ngudi c6 hiéu biét trung binh trong linh vuc ny tir viéc xem xét ban mo ta va cac vi
du. Dy tinh ring ban md ta, bao gdm cac vi du, chi duge coi 12 vi du ma khong 1am

gidi han pham vi sang ché.

Vi du thyce hién sang ché
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Vi du vé ch€ pham

Vi dy nay minh hoa vi¢c di€u ché ché pham cb ddc diét con trung c6 tic dung

hiép ddng tiéu biéu.

Huyén phi diic dugc didu ché bang cach két hop cac thanh phén vé6i lugng nhu

trong bang sau:

Huyén phii dic
Thanh phan Phén trim khi lugng
Bifenthrin 2,0%
Imidacloprid 17,5%
Novaluron 3,0%
Chéit ngung tu naphtalen formaldehyt 1,5%
Copolyme ghép Metyl metacrylat 3,5%
~ {Polyaryl phenol etoxyl héa 3,9%
Copolyme khdi etylen oxit propylen| 3,9%
Polyetylen glycol 4,5%
DMSO 4,5%
- (Chét bao quan 0,2%
Chét chéng tao bot 1,1%
GOm xanthan 0,4%
Chét chdng dong cing 8,0%
" Nuéc Vira di dén 100%

Vi du sinh hoc

Téc dung hiép ddng 1a khi tac dung ctia hdn hop thanh phin hoat tinh cao hon

téng tac dung ciia mdi thanh phin riéng 18.
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Trong linh vuc ndéng nghiép, thuat ngit "hiép ddng" thudng dugc hidu nhu duge
dinh nghia bdi Colby S. R. trong bai bdo c6 tén 1a "Calculation of the synergistic and
antagonistic responses of herbicide combinations" céng bd trén tap chi Weeds, 1967,
15, p. 20-22. T4c dung mong mudn ddi véi mot hdn hop chira hai thanh phin hoat tinh
c6 thé dugce tinh nhu sau:

E=X+Y~—

Téac dung mong mudn d6i véi mot hdn hop ba thanh phén hoat tinh c6 thé
dugc tinh nhu sau:

XYUFXZVPYzq_ XYZ
100 10000

E=X+Y+Z-

trong d6 E 13 phan trim mong muén kiém soat con tring d6i voi hén hop gdm 3
thanh phan diét con triing & cc lidu x4c dinh (vi du 14n lugt bing X, y va z), X 1 phin
tram kiém so4t con tring quan sét thy boi hop chét (I) & lidu x4c dinh (bing x), Y 1a
phén trim kiém soét con tring quan sat thdy béi hop chét (I) & liéu x4c dinh (bang y),
Z 1a phan tram kiém soét con tring quan sat thiy béi hop chit (III) & lidu x4c dinh
(bing z). Khi phin trim kiém so4t con tring quan sat thdy dbi v6i hdn hop nay cao

hon phan trim mong mudn, do 14 tac dung hiép déng.

Céc thi nghiém dugc tién hanh dé x4c dinh tac dung diét con trung hiép ddng
ctia ché phdm diét con tring ba thanh phin chira hdn hop ctia a) hop chét pyrethroit, b)

hop chét neonicotinoit va c) hop chét benzoylphenylurea.

Hai thir nghiém trén c4nh ddng dugc tién hanh trén ca chua dé danh gia hiéu
qua kiém soat con tring cia nhdng rudi tring v6i hop chét pyrethroit (bifenthrin), hop
chét neoniéotinoit (imidacloprit) va hop chit benzoylphenylurea (novaluron), don doc
va trong hdn hgp ba thanh phén, khi phun trén 1. Hdn hop ba thanh phan dugc didu
ché boi quy trinh mo ta trong vi du trén. Cac ché phim c6 ban trén thi truong cua
bifenthrin (Seizer 10 EC), imidacloprid (Kohinor 35 SC) va novaluron (Rimon Supra

10 SC) dugc pha loang véi nuéc dén cac ndng dd hop chit c6 hoat tinh da néu.
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Viéc phun dugc tién hanh bing thiét bj phun theo kiéu deo trén lung ndi véi
mdt thiét bi didu hoa ap sudt va mot thanh thing dimg v6i bdn voi phun rng hinh nén.
Thiét ké thi nghiém 1a trong cac 16 d4t nglu nhién véi bdn 1an 1ap lai, va mdi miéng
dAt bao gdm hai ludng c6 chidu dai bay mét. Ty 16 phun 1n luot 13 7001/ha va 750V/ha
trong thir nghiém 1 va thir nghiém 2. S6 lwong nhong trén mdi 14 chét trén 14 thir sau
dugc danh gia 21 ngay sau khi phun (DAA). Bang 1 duéi day thé hién céc tic dong
clia viéc xir Iy riéng biét va két hop cuia Bifenthrin, imidacloprid va novaluron & cac

ndng d6 khac nhau.
Bing 1

Pbi chimg nhong rudi tring trén ca chua 21 DAA

bt doi | %ol | g Ziff; 9 16
Al J100L | sit duoo. qflmgét chimg quan | mong Cglb'y
Thir |duge Thy| S3tdue¢ | muon
nghiém 1 ngﬁiém 2 | trung binh tll;;lr?}% o/e
Bifenthrin 3 19,3 51 | 12,2
Imidacloprid 26,25 30,7 26 | 284
Novaluron 4,5 24,3 26,4 254
Bifenthrin +
Imidacloprid (26,25+4,5+3| 66,3 65,1 65,7 53,0 1,2
+ Novaluron
Bifenthrin 2 0 0 0,0
Imidacloprid 17,5 22,3 11,5 16,9
Novaluron 3 13,9 19,6 16,8
Bifenthrin +
Imidacloprid | 17,5+3+2 53 52,3 52,7 30,8 1,7
+ Novaluron
Bifenthrin 1 0 0 0,0
Imidacloprid 8,75 7,4 0 3,7
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Novaluron 1,5 4,5 5,1 4,8
Bifenthrin +
Imidacloprid | 8,75+1,5+1 45 35,7 40,4 8,3 4,8
+ Novaluron

Déi véi mdi cach xir ly, nhong trén mdi 14 chét trén 14 thir 6 dugc thé hién 1a
phin trim kiém soét (khong x Iy ché phdm diét con tring). Phin trim kiém soat
mong mudn dugc xac dinh bing céch sir dung phuong phép cua Colby S. R. nhu ban
ludn trén, va ty 1¢ Colby (trung binh quan sit dwgc/trung binh mong muén) dugc tinh.
Khi phén trim kiém soat con tring quan sat dugc ctia hdn hop cao hon phin trim
mong mudn (tirc 13, ty 16 Colby cao hon 1), 1a ¢6 tac dung hiép ddng. Dua trén céc
két qua trinh bay trén, ché phim diét con trung ba thanh phén bao gdm hdn hgp chira
a) hop chit pyrethroit, b) hop chit neonicotinoit va c) hop chét benzoylphenylurea
duoc thiy 1a biéu hién tic dung hiép ddng manh chéng lai con trang. C4c hdn hop
nhur vay thich hop dé kiém soat con trung trén cdy hodc trong moi trudng ma cdy nay

duoc trong hodic bao quan, nhu dit, thiing chira bao quén, v.v..
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1. Ché phim diét con tring ba thanh phin chira bifenthrin, imidacloprid va novaluron
lam céc thanh phin hoat tinh véi lugng c6 tic dung hiép ddng, trong d6 ty 18 khéi
lugng gifta bifenthrin va imidacloprid nim trong khoang tir 1:10 dn 10:1, va trong do

ty 18 khéi lwgng giita bifenthrin va novaluron nim trong khoang tir 1:5 dén 5:1.

2. Ché pham diét con tring theo diém 1, trong d6 bifenthrin, imidacloprid va

novaluron c6 mit véi lugng két hgp nim trong khoang tir 5% dén 25% khéi lugng.

3. Ché phim diét con tring theo diém 1, khac biét & chd,ché phim nay con chira chit

mang st dung dugc trong ndng nghiép.

4. Phuong phap kiém soét con tring bao gdm budc cho con tring hodc ngudn thic 3n
clia chiing, moi truong séng, ddt chin nudi hodc noi tri ngu clia chiing tiép xtc véi
lugng c6 tac dung hiép ddng ctia hdn hop chira a) bifenthrin, b) imidacloprid va c)
novaluron, trong d6 ty 1& khdi lugng gitta bifenthrin va imidacloprid nim trong khoang
tir 1:10 dén 10:1, va trong d6 ty 18 khbi lwgng giira bifenthrin va novaluron nim trong
khoang tir 1:5 dén 5:1.

5. Phuong phép theo diém 4, trong d6 hdn hop nay dugc sir dung v6i lugng nim trong
khoang tir 10g/ha dén 2000g/ha.

-19-





